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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaIMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraMm o0ydeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aMMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpasBUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JeATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUHM OOECIEUYMBAIOTCA CIEHH(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrtpykTtypa conepkaHusi padodeil mporpaMmbl 0 XUMUU cPOopMHUpOBaHa Ha
OCHOBE CHCTEMHOTO mojaxoaa K €& m3ydeHuto. ConepkaHue CKIAAbIBACTCA W3
CUCTEMbI MOHATHUA O XMMHYECKOM JJIEMEHTE M BEUIECTBE W CUCTEMbI MOHATHUU O
XuMHuueckoil peakuuu. OO0€ 3T CUCTEMBbl CTPYKTYpPHO OpraHU30BaHbI MO
MPUHIIUITY TOCJIEIOBATEIbHOTO PAa3BUTUS 3HAHUKW HA OCHOBE TEOPETHYECKHUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

—MPEACTABICHUA 00 D3JIEKTPOJIMTHYECKOW JTUCCOIMAIMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoenune paboueld MPOrpaMmbl MO XHUMHH CIOCOOCTBYeT (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHWe XUMHM MPOUCXOAUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 000OIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B



NpUOOIIEHNH K HAyYHBIM METOJaM IIO3HAHWS TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSATEIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpallleHuss C BEIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

— (opmMupoBaHHe MHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PELICHUMH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHHUE
o0yJaromuxcss K CaMOCTOSITEIHbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATh SBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJBb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMHUH, TPUMEHSTh HMX TpPH PEUIeHWHu TPoOJeM B TOBCEAHEBHOW >KHU3HH H
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'yMAaHHUCTHYECKHUX OTHOIICHU,
MOHUMAHUS TCHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
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 dYacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH HAa 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).



COJEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM 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. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWIaMHu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM 00OpPYJIOBAHUEM, U3YUYCHHE U OMHUCAHWE
(bu3MUecKuX CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
MEJTHOU MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasziokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3leNieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BbIMIApMBaHUE, AUCTWLISALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX).

Baxkueiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — ajneMeHT u mpocroe
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrnocoObl



MOJIYYCHHUS KHUCIopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojib W METaH. 3arpsA3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU uesoBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Du3nyueckue W XHUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. ®PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnuecKkas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECTICHHUE COCPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIGHHE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEpPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HMCCICOBAHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BELIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHEOMATEpPHAJIOB),



UCCJENOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MenaeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas W JIUHHONEpUoAHas  (OpPMBbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUl CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
IPYIIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM 1 NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoil CHCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHWH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, CONHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUsi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiuyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKod peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUU U TMOJOXKEHUE XUMUYECKOTO
pPaBHOBECHSI.

OKHCITUTEeTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil C  HWCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue ocangka, BBIJCICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMoOAEICTBHE C MeETalUlaMH, HEMETajulaMu, IIejo4aMu). XJIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, MpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOoBeKa. BakHeuIme XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE cBoMcTBA. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XUMHUUYECKHE PEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS pEaKLIMs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckre 1 XMMHUYECKHE CBOMCTBA, ONyyeHUe U nmpuMeHenue. Coiau aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHMEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMUYEeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
aJoTpornHele Monupukauuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTEIIEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, pPACIpPOCTpaHEHWEe B MPUPOJE, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKUue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEICKOM
XO3AMCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HePTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U X
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOJIYy4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTEepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHHMS], OIBITHL, OTPAKAIOIIHNE (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOCHHUE TIpoliecca OOYITIMBaHUs caxapa IoJ AeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX COEOTUHEHUH (BO3MOKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOTyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
YX MPOTEKAaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHelIe HeMeTaluIbl M UX COSIUHCHUS.

MeTtasiibl U MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: aToMoB. CTpOEHHE METaUIOB. MeTtaundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0Iue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. PU3N4YeCKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHEeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoOEHHE aToma, HAXOXAEHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUE B mnpupone. Duszmueckne u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE W OMUCAHUE TPOIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe « Baxknenime
METAJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBas momoib npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpatus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npoOJieM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmunie ceasu

Peanmusanuss MeXNpeIMETHBIX CBS3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHSATUH, TaK U MOHATHUH, SBJSIOIIMXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKANMs, TEePUOAUIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHHE, IMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJyTIPOBOJTHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPUEHTALMH U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpMoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON MH(popMainueil o
MIEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

MPEACTABICHUS] O COLUMAJIBHBIX HOPMax M MpPaBUJIaX MEKJIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHM YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe OSTOW Y4YEeOHOM eATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOIuMBbIE Ui OOBACHEHHUS HAOMI0JAaeMbIX MPOIIECCOB M SBIICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcnenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0J10rM4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOIHON CPEIO, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TIJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHsS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IIAHUPOBAHHUIO W OCYIIECTBICHUIO YIEOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHUN (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCTIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHCHHUE
XUMHYECKON Peakl — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJIECIBHBIX MPEJCTABICHUN BBIABISATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeliCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH WU MHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHHUS, IMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMSI PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
npyrumu ¢opmamMu rpadyKu U UX KOMOHWHAIMSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIJIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juajiora W (MIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a060paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOW  JEATENBHOCTH [P PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOW PaOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1€, YMEHUE
UCITIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JIeucTBul, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATeIbHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKaIus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiium,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJsIpHAash KOBaJCHTHasi CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHS MPU OMMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACCy COEAUHEHUN I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noArpynna (A-rpynmna)» u «mnodouHas noxarpynna (b-rpynmna)», Manbsie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx osaementoB I .
MeHnneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, 001Iee YUCIO IEKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D PEeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUN B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCITLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIUPOBAHKE, AKCIICPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O WU COOUPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTaiend, METUIOPAHK U JPYyTHUe).

K xoHIily 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBIM ~ O0BEM,  pacTBOp,  BJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAHOBJICHHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlieHUS (Gopmyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIA;

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WMOHHAsA, MeETaJUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAITUNYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoamdeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue WX 10 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa NIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OINKMCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PacUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOMpPaHUIO
ra3zo00pa3HbIX BEHIECTB (aMMHUaKa U YTIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUII-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — MJIsi WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU NeSATEITbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BEKA.

12 BemecTBa 1 xuMuueckue 15 | bu6nunorexa LIOK

' peaxiuu. https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
21 Boznyx. Kucnopog. [lonstue 6 bubmuoreka [IOK

' 00 okcugax. https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucimorax 2 | bubnmnoreka [HOK

' U COJISIX. https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa LIOK

’ OCHOBAHUAX. https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 | | bubmuorexa [{OK

HCOPTraHNYCCKUX COCIUHEHUI.

https://m.edsoo.ru/7f41837¢c

Hroro no pasgeny

30




Paznea 3.Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucrema xumuueckunx 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
) XAUMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKAS CBI3b. Bu6 LIOK
HOJINOTEKA
3.2 - 8 2
Oxucnntensuo https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
n 15
TOTO o pasaey https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 5

I[TPOT'PAMME




9 KUIIACC

KonuyectBo 4yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1.BemecTBo U XuMHYeCKHe peaKkui
11 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . FPYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nes 4. XuMus U oKpyxamoias cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
uudgpoBbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumun. Posb XumMuu B KU3HH | bubnnorexa [JOK
yeJjioBeka. Tejia 1 BelecTna. https://m.edsoo.ru/ff0d210c

2 IlonsaTue o0 MeToax MO3HAHUS B XUMHUU 1 bubmmorexa HOK

a ' https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThI B T1a0OpaTOpUH U IPUEMBI | bubnuorexa [JOK
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM.

4 YucTteie BemecTBa U cMecH. CrocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen. https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 bubmmorexa [TOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)».
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI. 1
y https://m.edsoo.ru/ff0d2a6c¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) | bu6mmorexa [IOK
XUMHUYECKUX DJIEMEHTOB. https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa [TOK

P t ' https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YYEHUE. 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
HIMHE A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 3JIEMEHTOB.
1 OTtHoOcuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OtHOcUTENbHAsA MOJIEKYJISIpHAsl Macca. https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCTUHEHUMU. https://m.edsoo.ru/ff0d350c
13 KonuuecTto BemectBa. Mosb. Mossipras bubnnoreka [JOK
macca. https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUM. https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHMUS. https://m.edsoo.ru/ff0d3b88
17 Brrunciienust kommuecTBa, MacChl BEIIECTBA bubnuoteka [JOK
10 YPaBHEHUAM XUMHWUYECKUX PEaKIIi. https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
bu6mmoreka [IOK
18 (coenuHeHus, pa3oKeHHs, 3aMEIIECHU,
https://m.edsoo.ru/ff0d3f34
oOMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeauCT. O6001IEeHre U bubmmorexa [TOK
1 et Hj https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIlus 3HAaHUH.
20 KonTtponbHast padora Nel o teme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY. https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
v v bu6mmorexa [IOK
21 Kucnopon — aneMeHT u npocroe

BemecTso. O30H.

https://m.edsoo.ru/ff0d448e




dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [TOK
poa (peaiit » TOPEHHC). https://m.edsoo.ru/ff0d4614
ITousarue 06 oxkcumgax.
CrocoObI MoTy4YeHuUsT KUCJIOPO/ia B
23 J1a00PATOPUHU U IPOMBIIIIEHHOCTH bubmmnorexa [IOK
patop P ' https://m.edso0o.ru/ff0d497a
[IpumeneHue KucIopoa.
TermnoBoit 3 hHeKT XUMHUUESCKON PEaKIINH,
24 [IOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I bubmmorexa LIOK
P P ’ hitps://m.edso0.ru/ff0d4790
9K30- M SHJIOTCPMHUYCCKUX PEAKIIHIX.
TormmmBo (HedTh, Yroiab 1 METAH).
25 3ar $I3H€}EI/I€(1];O3 ¢ a, CII0COOBI iro bubmmorera [TOK
P ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS.
[Ipaktuueckas padora Ne 3 o reme
26 «ITonyyenue u cobupanue KHUCiIopoaa bubmorexa LIOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €T0 CBOMCTBY.
7 Bonopon — aneMeHT U mpocToe BELECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoze. https://m.edsoo.ru/ff0d4dd0
)% ®du3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona. https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCIIOTaX M COJSIX.
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu. https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyyenune u cobupanure BOAOPOIA bubmorexa LIOK
i op FOPOa, hitps://m.edsoo.ru/fi0d4f42
U3YYCHUE €T0 CBOMCTBY.
. b K
32 MonsipHblii 00BEM ra30B. 3aK0OH ABOTaapoO. nomorexa LO

https://m.edsoo.ru/ff0d542e¢




Borancienns 00bEma, KoJudecTBa

33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [TOK
B . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA I 00BEMY.
Brruncnenus 00bEMOB Ia30B 110 ypaBHEHHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peaii 1 https://m.edsoo.ru/ff0d5708
OTHOUICHMI Ta30B.
. bubmmoreka [JOK
35 Du3nYeCcKre U XMMUYECKUE CBOMCTBA BO/IBI.
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHIUKATOPAX. https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HEHACBIILIEHHBIE pacTBOPbI. MaccoBas J0JIst bubmorexa LHOK
B PacTBEOpHL. A https://m.edsoo.ru/ff0d5b40
BEIIIeCTBa B pacCTBOPE.
[IpakTrueckas padora Ne 5 o reme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnnoreka [JOK
onpeaenEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY.
39 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga». https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaus, bu6mmoreka [IOK
HOMEHKIATypa. https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [OK
: P https://m.edsoo.ru/f0d664e
OKCH/IOB.
42 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnnorexa [JOK

OCHOBaHHUH.

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka [HOK
HOMEHKIIATypa. https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOICTBA bubnmoreka [JOK
KUCJIIOT. https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnunoreka [HOK
MOJYYEHUS, XUMUYECKUE CBOMCTBA. https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenne
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHHMIN.
43 I'eneTnueckas CBA3b MEXKIY KilacCaMHU bubnuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN. https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0011eHNe U cUCTeMaTH3alus 3HAaHUH.
B H https://m.edsoo.ru/00ad9cb2
KonTponbnas pabota Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9ela
COeTMHEHUI".
[TepBbie MOMBITKY KIacCUpUKAITTU
51 XAMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX AJIEMEHTOB.
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 cucTeMa XMMUYecKux anneMenToB [1. 1 bubmmorexa [TOK
Y https://m.edsoo.ru/00ada52c
Meneneesa.
53 ITepuonasl, rpyImsl, HOATPYIIIBI bubmorexa HOK
PHOAIBL, TPYTIIEL, HOATPYHITEL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnmnoreka [JOK
H3oTorbI. https://m.edsoo.ru/00ada342
55 CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB bubnmorexa [JOK




aneMeHToB [lepuoauueckoil cucremst /1. U.

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

Meneneesa.
XapakTeprucTUKa XUMHUYECKOTO 3JIEMEHTA
56 1o ero noJjioxkeHuto B [lepuoanueckoit buGnnorexa LIOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menpaeneena.
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. bubmumoreka [IOK
MeHneneeB — y4€HbIH, IEJAror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH.
PesepBHeIit ypok. O600IICHHE 1
58 cucTeMaTH3anus 3HaHui / Beepoccuiickast
IIpOBepOYHas padora.
59 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/00adb486
bubmuorexa [JOK
60 HonHas xumueckas Casse. https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs nossipHas XUMUYECKas CBSI3b. bubmmorexa LOK
https://m.edsoo.ru/00adac34
2 KoBasneHTHas HenosipHasi XuMu4ecKas bubnuoreka [IOK
CBSI3b. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
63 Crenens, OkncieHN. https://m.edsoo.ru/00adaab8
64 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peaKIuu. https://m.edsoo.ru/00adae28
65 OxucnuTenu M BOCCTAaHOBHUTEIH. bubnnorexka [HOK
https://m.edsoo.ru/00adb076
66 KonTponbnas padorta Ne4 o teme bubnnorexa [JOK

«CTpOCHI/IC aromMa. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb076




PesepBHbIil ypok. O0001ICHNE U

67 cUCTEMAaTHU3alNsA 3HAHUH 10 TEME 1 Bubmaorexa ITOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenue atoMa. XUMUUYECKast CBA3bY.
68 PesepBHblit ypok. O60011€HNE U | bubmmoreka [JOK
CHUCTEMAaTU3als 3HAaHUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema YpoKka B KO]—[TpOJ][,]—[])]e HpaKTuqecxue 06pa30BaTeJ1Ll-Ible
cero
padoThI padoThI pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
bubnunorexa LIOK
1 cHCTeMa XUMHU4YeCKuX anemMeHToB /. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB
i bubnuorexa [IOK
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEePUOJIOB.
3 Krnaccudukanus 1 HOMEHKIATypa | bu6nmorexa LIOK
HEOPraHWY€eCKUX BELLIECTB. https://m.edsoo.ru/00adb7e2
4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6nmorexa LIOK
KPUCTALIMYECKUX PEMIETOK. https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHuUe U yriydaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiaccay.
6 Krnaccudukanys XuMHUECKUX peaklnii 1o | bubmuoreka [IOK
pa3IUYHBIM IIPU3HAKAM. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN peaKkIuu.
bu6nunorexa LIOK
7 [IoHsATHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKkuusx.
[ToHsiTHE O XUMHYECKOM PaBHOBECHH.
8 @DakTophl, BIUSAIONINE HA CKOPOCTh | bubnunorexa LIOK
XMMHYECKON PEAKIIMU U TTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI.
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [{OK




peaKIuu.

Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.

https://m.edsoo.ru/00adcade
bubnunoreka LIOK

10
CuuibHBIC U CITa0bIE DJICKTPOTUTHI. https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHUS peaKIlUit bubmmorexa [IOK
P pearntiit. https:/m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MPEIACTaBICHUI 00 bubmmorexa LIOK
pex ! https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOLIMALIIH.
XUMUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTaBICHUI 00 DJICKTPOJIMTHICCKON bubmmorexa [TOK
pel p https://m.edsoo.ru/00add8b2
JTACCOLMAITNH.
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa LIOK
P ) https://m.edsoo.ru/00add9d4
bubmuoreka [{OK
15 O06001IeHrEe U CUCTEMATU3AIMs 3HAHUH.
- t https:/m.edsoo.ru/00addd 12
16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [IOK
JKCIEPUMEHTAIBHBIX 3a4a4)». https://m.edsoo.ru/00addbfa
17 OO0masxapakTepuCTHKA TaJOTE€HOB. bubnnorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0Pa. https://m.edsoo.ru/00addecO
KonTponbnas padota Ne2 no teme
18 «INEKTPOTUTUYECKAS TUCCOIHAIIUS brbmmorexa [IOK
p a T https://m.edsoo.ru/00addfe2
XUMHUYECKUE PEeaKIIMH B PACTBOPAx).
XnopoBoaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, MOTyUYCHHE brbmorexa OK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE.
IIpakTuyeckas padora Ne 2 o Teme
. N bubmuoreka [{OK
20 «IlonydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

CBOWCTBY.

https://m.edsoo.ru/00ade348




Brrancnenus no YpaBHCHUAM XUMHNYECKUX

21 €aKIUi, €CJIM OJUH U3 PEArcHTOB JIaH B bubamorexa LIOK
Deaii, A p A https://m.edsoo.ru/00ade488
M30BITKE.

” OO6mas xapakTepucTuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIBIL. https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUN CEPBI.

23 Haxoncr;eHHe cepbl I/I(beé COGI[I/IHGI:{I/Iﬁ B bubmmorexa LIOK

p . https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKHE CBONCTBA CEPHI.

24 CepoBojopoi, ctpocHHE, (U3HUECKUC U bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA. https://m.edsoo.ru/00ade802

25 Oxcupsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHHE. https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE

26 IIPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHUS Bbu6mmoteka [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COEAMHEHUSIMU CEPBI.

7 BrrunciieHue MaccoBOM JTOJIH BEIXOJA bu6mmoteka IIOK
MPOAYKTA PEAKIMH. https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa J1eMEeHTOB VA-

28 Tpynibl. A30T, paclipoCcTpaHeHHe B IPUPO/IE bubmmorexa LIOK

PYTHIEL. » PAcIpocTp . PHpOZE, https://m.edsoo.ru/00adeeab
(bu3MYecKre U XUMHUYECKHUE CBONCTBA.

79 AMMHaK, ero pu3n4ecKue U XMMUYeCKHe bubmuoteka [IOK
CBOMCTBA, NIOJIy4CHUE U IIPUMECHEHUE. https://m.edsoo.ru/00adf004
[IpakTuueckas pad6ora Ne 3 o Teme

30 «Tonmyuenne ammuaka, U3y4eHHE €T0 bubnmorexa LOK

YT - 1Y https://m.eds00.ru/00adf180
CBOMCTB.
3l A3oTHas Kuciora, e€ GpusndecKkue u bubnmnorexa [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adf306




Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bu6numoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEeH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta.
docdop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, PU3HYECKUE U XUMHUECKHE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue pocdaToB B KauecTBe
. bubnuorexa [IOK
34 MUHEPaJIbHBIX yI0OpeHHil. 3arpsi3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpefbl pochaTamu.
35 VYrnepon, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
(du3nUecCKre U XUMUYECKUE CBOKCTBA. https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [{OK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(Iv).
bu6nunorexa LIOK
37 VYronbpHas KUCioTa U €€ CoJu.
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonydyeHue yriekucioro rasa bubmmorexa LIOK
ya yr ) " https://m.edsoo.ru/00ac027¢e
KauectBennas peaxius Ha kapOOHAT-HMOH".
39 IlepBoHauyabHBIE TOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BEIIECTBAX KaK O COCAUHEHMAX YIriepoa. https://m.edsoo.ru/00ae054e
but6mmorekxa [IOK
40 Kpemnuuii u ero coequHeHus.
p A https://m.edsoo.ru/00aec080a
ITpakTuyeckas pabora Ne 5. Pemenue
but6mmoreka [IOK
41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

«Ba)xgelIme HeMeTaJJIbI U UX

https://m.edsoo.ru/00ae0bf2




COCAUHCHUA».

KontponsHas padora Ne3 o reme

42 «BaxkHeme HeMeTalIbl M UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHEHMUSY.
OO01mas XxapakTepruCcCTHKa XUMUIECKIX

43 3JIEMEHTOB — METAJJIOB. MeTajinueckas bubnuorexa [JOK
CBS3b U METAUIMYECKasA KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckre CBOMCTBA METAJIIOB.

XUMHUYECKHE CBONCTBA METAJIIIOB.
44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN bubmmorexa LIOK
https://m.edsoo.ru/00ael156
METaJLJIOB.
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CmuiaBbl. BeruuciieHust o ypaBHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJAEPIKUT MPUMECH.

46 [ToHsiTHE O KOPPO3UU METAIIOB. bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 IHesoqHEIe MeTAIEL https://m.edsoo.ru/00ae14b2

48 Oxcuapl U TUIPOKCHUIBI HATPUS U KaJTusl. brbmmorexa [IOK
https://m.edsoo.ru/00ae14b2

49 [llenouHO3eMeTbHBIC METAIUTBI — KAJTBITHUI 1 bubnuoreka [{OK
MarHui. https://m.edsoo.ru/00ael5e8

50 Baxneimme coeTMHEHNS KaJIbITHS. bubmorexa LHOK
https://m.edsoo.ru/00ael5e8

51 O06o00meHre 1 cHCTEMaTH3alNs 3HAHUHA.

52 JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHUS. bubmmorexa LIOK

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOCTL BOABI M METOJEI €€ bubnmorexa LHOK
| A A https://m.edsoo.ru/00aelae8
ycTpaHeHus".
. Bbubnuoreka LIOK
54 AJTIOMUHHH. a
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCU]IA. https://m.edsoo.ru/00aelc64
Bubmunorexa IHOK
56 Keneso. 3
https://m.edsoo.ru/00aec1d86
57 Oxcupspl, TUIpOKCH B U comnu xxene3a (I1) u bubmmoreka [JOK
xenesa (I11). https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CHCTEMATH3AIM SHAHNUH
[IpakTuueckas pabora Ne 7. Pemenue
bubnuoreka [{OK
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
. https://m.edsoo.ru/00ae3de8
«BaxxHelmune MeTaIbl U UX COEIUHEHUI.
Boruucnenus no ypaBHEHUSIM XUMHUYECKUX
€aKIUH, eCJIM OJUH U3 PearcHTOB JIaH B
60 §36HTKC WU COJE )KI/ITI?'I HMECH bubnuorexa [IOK
p . p ’ https://m.edsoo.ru/00ae1750
BrraucneHns MaccoBOM JOJH BEIXOIa
MPOJIYKTa PEaKIINH.
61 O00011IeHIE U CUCTEMATH3AaIlU 3HAHUIA.
2 KonTponbnas padota Ne4 no teme
«Baxuelnine MeTawIbl U UX COSTUHEHUS.
63 BemiectBa u Marepuanbl B NOBCEIHEBHOM bubnunorexa LIOK
’KHU3HHU YEJIOBEKA. https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuotexa [JOK
Cpensl. https://m.edsoo.ru/00ae4270
65 Posb xvMuM B pelIeHNH SKOJIOTHYECKUX bubnuotexa [JOK




npooJeM. https://m.edsoo.ru/00ae4270
66 Pezepublit ypok. O6o01eHue u | Bu6mumoteka [JOK

cucTeMaTH3alis 3HaHUH. https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o01eHue u 1 bubnuoreka [JOK

cucTreMaTHu3alus 3HaHuH. https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011IcHIE 1 1 bubnmnoreka HOK

cucTeEMaTH3allis 3HAaHUH. https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yjabTara
1 [To Teme: «IlepBOoHaYanbHBIE XUMHUYECKHUE TIOHSATHUS)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX MOHSTHI: aTOM, MOJIEKYJIa,
XUMUYECKUM 3JEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS U HEOJHOPOAHAS), BAJCHTHOCTb, OTHOCUTE/IbHAS aTOMHAas U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJIIpHAas Macca,
1.1 MaccoBasi JA0JS XMMHYECKOTO JJIEMEHTa B COCTUHEHUM, MOJSIPHBIA 00BEM,
XUMHYECKash peaklus, Kiaccu(UKaIMs pPeaKIHii: peaklud COCAUHEHUS,
peaKIy Pa3JIOKEHUsI, PEaKIMU 3aMEIICHUS, PeaKkluu OOMeHa, JK30- M
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM YPPEKT peakinu, pacTBOp, MaccoBast
JI0JIs BelecTBa (MPOIEHTHAs KOHIIEHTpAIlUsi) B pacTBOpe
. WJUTIOCTPUPOBATh  B3aUMOCBSA3h OCHOBHBIX XMMHYECKHUX TOHATHUA U
' MIPUMEHATH 3TU MOHATHUS IPU ONKUCAHUM BEIIECTB M UX MPEBPAIICHUI
13 WCIIO0JIh30BaTh XUMHUECKYI0O CHMBOJIUKY JIUIsl COCTaBJICHUSI (POPMYIT BEIIECTB
' U YPaBHEHUN XUMHUYECKUX PEaKLUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsI MacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaIpO
1.5 OTIPEIEIATH BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KJIacCUPUIIUPOBaTh XUMUYECKHE peakuuu (1m0 YHUCIy UM COCTaBy
' YYaCTBYIOIINX B PEAKIINH BEIECTB, 110 TEILIOBOMY 3(PPeKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB
L8 BBIYUCIISITh MAacCOBYHO JIOJIO XHUMHYECKOTO JjeMeHTa 1o (opmyne
' COEIMHEHMUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJABI TO3HAHUA — HAOIIOJCHHE,
' H3MepeHue, MOACTMPOBAHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIICHHBII )
2 ITo Teme: «BaxkHeilme npeACTaBUTENN HEOPTaHUUYECKUX BEIIECTB)




2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHI: OKCHJ, KHCIOTA,
OCHOBaHUE, COJIb
ONpEAEATh IPUHAMISKHOCTh BELIECTB K  ONPEAEIEHHOMY KJIAcCy

coeuHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTB HEOPraHN4€CKHEC BEIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi OMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX

ypaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IPOTEKAHMS XUMUYECKHUX IIPEBpalICHUN B

PAa3JIMIHBIX YCIIOBUAX

2.6

2.7

3.1

3.2

CJIeI0BaTh IIPAaBUJIaM I0JIb30BaHUS XUMHUECKOH MOCYA0N U 1ab0paTOPHBIM
060py,[[0BaHI/IeM, a TakKXC IIpaBUJIaM o6pameHI/m C BflecTBaMu B
COOTBCTCTBUHA C HHCTPYKIUAMU 110 BBIITOJTHCHHU IO JIaGOPaTOpHI)IX
XUMHUYCCKUX OIBITOB 110 IOJYUCHUIO U CO6I/IpaHI/IIO Fa3006paSHbIX BCIICCTB
(Bomoposila W KHUCIOpOja), MPUTOTOBICHUIO PACTBOPOB C OMNMpenenEHHOM
MacCOBOM I[OJ'ICfI paCTBOpéHHOFO BCIICCTBA, IIJIAHUPOBATH W IPOBOIAUTH
XUMHUYECKHE DKCIIEPUMEHTHl II0 PACHO3HABAHMIO PACTBOPOB ILIEIOYEH U
KHCJIOT € TOMOIIIBIO HHAUKATOPOB (J'IaI(MyC, (I)CHOJI(I)TaJ'IeI/IH, MCTHUJIOPAHXK U
Apyrue)

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIIuu

ITo teme: «llepuonnueckuit 3akoH u [lepuonnueckas cucreMa XUMHYECKHUX
anemeHtoB [[. M. Menneneesa. CtpoeHne aromMoB. XuUMHUYECKas CBS3b.

OXHUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC peakunuund»

PacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHH: AApO aroMma,
BHCKTPOHHLIfI clioit aToMa, aTOMHasd Op6I/ITaJ'IB, paanyc atomMa, XUMHYCCKaA
CBA3b, moJrsapHasd n HEIMOoJIsIpHad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, MOHHAA CBA3b, WMOH, KATHOH, AaHWOH, CTCIICHb

OKHCJICHUA

KJIaCCI/I(I)I/IL[I/IpOBaTL XHUMHWYCCKUEC SJICMCHTEI

3.3

ONHKCBHIBaTh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuonumueckoit
CHCTEMBl XMMMYECKMX DJIEMEHTOB: pa3iuyaTb [OHATHS  «IJIaBHas
nonarpynna (Arpynna)» u «nobouynas noarpynna (brpymma)», «Manbiey» u

«OOJIBIIIHEY [1(S]0)5(018331
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packpeiBaTh  cmbici  Ilepmoamdeckoro 3akona J.M. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHHE TMEPUOJUYECKON 3aBUCHMOCTH CBOWCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnozmqecxoﬁ CUCTEMEC

3.5

COOTHOCUTH 0003HAYCHHS, KOTOpble UMEIOTCS B Tabnuue «llepuonnueckas
cucteMa xuMuueckux osieMeHToB J[.MI. MenzaeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB H
3aps  sapa, oOIlIee YHCIO JJICKTPOHOB U pPACIpENesieHHMe HX IO

AIEKTPOHHBIM CJIOSIM)

3.6

ONIpCACIIATL CTCIICHDb OKHCIICHUSA 3JICMCHTOB B 6I/IHapHLIX COCAUMHCHHUAX

3.7

OIIpCACIIATL BHI XUMHYECKOH  CBSI3HU (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KVIACC

Kon
NMpoBepPsiEMOro
pe3yJjbTara

1

1.1

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo 1 XUMUYECKAsT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKHX TOHATHUN: pacTBOD,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJIUTHUECKAsT JIUCCOLMALUS,
peakiMy WOHHOTO OOMEHa, KaTalu3aTop, XWMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakiuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIE peaKiuu, OKHUCJTUTENb,
BOCCTAHOBUTEIb, OKHUCIEHWE M  BOCCTAHOBJICHHE, aAJIOTPOIIHUS,
amporepHOCTh,  XHMMHYECKass  CBs3b  (KOBaJeHTHAs,  HOHHAas,
MeTaJuIMuecKas), KpHUCTAJUIMYeCKas pem€Tka, CIUIaBbl, CKOPOCTb

XUMHYECKON PEaKnn

WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMWUYECKUX IIOHATHH U
MIPUMEHSATH 3TU NOHATHUS IIPU ONUCAHUH BEIIECTB U MX MPEBPAIICHUI
COCTABJISITh YPAaBHEHMS DJIEKTPOJMTHYECKOW JTUCCOIMALMU KHCIIOT,

LIEJI0YE M COJIEHM, IIOJIHBIE M COKpALIEHHBIE YPAaBHEHUs pPEAKLUU

HOHHOTr0 oOMeHa

1.4

pPaCKpeIBaTh CYHIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ

MOCPEICTBOM COCTABIJICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

1.5

IIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOU peaKkIuu




2.1

IIo Temam: «Hemeramnbl m ux COCAUHCHUA» U «MeTanapl B HUX

COCOAUHCHUA

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIHE U CIEHU(PUICCKUE XUMHUYCCKHE
CBOICTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOATBEPXkAas OMHCAHUE
pUMepamMu MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX

XUMHUYCCKUX peaKquI

22

23

24

COCTAaBJIATE YPAaBHCHUA peaKHHfI, IMOATBCPKKAAIOIMIUX CYHIECTBOBAHHUEC

T€HETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NpPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX npeBpameHI/Iﬁ B pPa3IMYHbIX

YCIIOBHSIX

CIeNOBaTh IPAaBWJIAM  I[IOJb30BAaHHUS XMMHYECKOM TMOCYIOH H
nabopaTopHbIM 00Opy/JOBaHHMEM, a TakKXKe MpaBHJIaM OOpalleHUus C
BELLIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH IO BBITOJIHEHUIO
Ja00pAaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OPOBOJIUTHh  PEAKLMH, MOJITBEPXkAAIOLINEe KadeCTBEHHBIH COCTaB
pPa3NMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM TYTEM  XJIOPHU-,
Opomuza, uwoamn,  kKapOonar, ¢ocdar, cunukar, cynabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3YyYEHHBIX METAaJUIOB,

MNPUCYTCTBYIOIINE B BOAHLIX paCTBOPAX HECOPTaHNYCCKUX BCIICCTB

ITo Teme: «XHUMHsI U OKPY:KAIOILIAsl CPENA»

3.1

3.2

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TOHSITHI: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

MPUMEHATh OCHOBHBIE OIEpPAllUA MBICTUTEIHHOU JIEATETbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHUE, O0000IIeHHe, CHCTEeMaTU3alUIo,
BBISIBIICHUE NPUYUHHO-CIICJICTBEHHBIX CBSI3€H — NIl M3y4YEHUsI CBOWCTB
BEILIECTB M XUMHUYECKHX PEAKIUN; €CTECTBEHHOHAyYHbIE METObI
MO3HAHMsI — HAOIOJIEeHHEe, U3MEpPEHNEe, MOACIUPOBAHNE, YKCIICPUMEHT

(peanbHBIN ¥ MBICIICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATUA

1.1

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YelOBeKa. XUMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsTHEe 0 MeTOAaxX MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. CriocoOsbl

pas3neneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

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

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemecrBa. Moiss. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IuHUI BemiecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

1.6

dusnueckue U XUMHUYECKUE ABJICHMSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypaBHenus. Kiaccugpukanus

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

1.7

XHUMHUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYA0M, ¢ paBUiiaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
o0opy/soBaHHEM, H3yUYe€HHE U OIMUCaHUE (QUIUYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIeCTB, HaOmoaeHHe ¢GU3NUecKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHAECHCAIUsl BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SIBIEHWH, HAOMIOJIEHHEe W ONUCaHUe
MPU3HAKOB TMPOTEKAaHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PaCTBOPOM
comma meau(Il), n3yuenne cnocoOOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOoBaHNE, BHIMMAPUBAHUE, TUCTHILIISAIMS, Xpomarorpadus), MpOBEICHUE

OUYMCTKHU MOBApEHHOM coyn, HAOII0IeHNE U ONMCAHHUE PE3YIbTAaTOB MIPOBEICHUS




2.1

22

23

OIIbITa, WJUIIOCTPUPYIOIICIO 3aKOH COXpPaHCHHA MAacCChbl, CO3JaHUC MO,HCHCﬁ

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — snemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHUsl KHUCIOopoJa B J1a00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAu(GUKALHU KUCIOpoIa

TernoBoit 3P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
yCUJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pylIeHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHPOZE,
¢u3nyeckre M XMMHUYECKHE CBOWCTBA, HNPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue cBorcrBa BoAbl. Boma kak  pactBopuTens.  PacTBOpbL
HacpllieHHble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU ueloBeka. KpyroBopot
BOAbl B MpUpOAE. 3arps3HEHHE MPUPOIHBIX BoJA. OXpaHa M OYHUCTKa
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeauHenuid. Oxcuapl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenkmatypa okcuaoB. Dusnueckne M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHJO0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. ®dusznueckue u
XUMHYECKHE CBOMcTBa KuCIOT. Psan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tonydyenue kuciaor

29

Comu. Homenknatypa coseil. @u3nUecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cose

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ




2.11

3.1

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OINpEAEICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U HM3Y4YECHUE
CBOWCTB KHCIIOPO/a, HAOIIOACHNE B3aUMOJIEHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOICTB, IMOIy4eHUe, coOupaHue,
pacrno3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpPEHHE), B3aUMOJAEHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/ieHne 00pa3loB  BEMIECTB KOJMYECTBOM | MOJIb, UCCICIOBAaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHOM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMM (HAaTpUEM U KaJbIMEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPUATIOB), OIPEICIEHUE PaCTBOPOB
KACIOT M 1IeJoYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaOJIO/JIEHHE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YeHHe
B3aumozeiictBus okcuna Meau(ll) ¢ pacTBopom cepHON KUCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKIIUi HEUTpaIu3alni, OJyYeHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeilime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuonueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKHA KIACCH(PHUKAIMA XUMHUYSCKUX JJIeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIeJIOYHbIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbl
[lepuoauueckoit cuctembl xuMuueckux oanemeHtoB [[.W. Mengeneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIEMEHTa

33

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOoB NepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.M. MengeneeBa. XapakTepucTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxxkeHuto B [lepuoaunueckoit cucteme .M. Menneneena

34

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TCpylmnaM H IEepUOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoi CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIBHEIC pPCaKkuru. HpOIICCCLI

OKHCJICHHUSA M BocCTaHOBJICHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOHIUX IPUMEPbI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

Kon

1.1

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. Ileprnoanueckas cuctema Xumudeckux snemeHTon J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kailus, KalblUsi H MX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJIeMeHTOB B llepuonmnueckon

CUCTEME U CTPOCHUEM UX AaTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHMUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKA
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BelIeCTB (MEXAyHapoAHas U TpUBHalbHAasl). XMMHUECKHUE CBOMCTBAa BEIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3aIuyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAaKLUWU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHUYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,

[0 YYacTUIO KaTauu3aropa). OK30- M SHIOTEPMHUYECKHE peakluy,




TEPMOXUMHNYCCKUEC YPaBHCHUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

1.4

1.5

[Tonsitne 006 oOpaTUMBIX M HEOOpPATUMBIX XMMHUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusx. [[oHaTre 0 XMMUYeCKOM PaBHOBECUU.
@DakTophl, BIHUAIIINE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJO0KECHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe — ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karnonsl, annoHbl. MexaHU3M JUCCOLMALMU BEIIECTB C Pa3IM4YHbIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUNH 00 3JICKTPOIUTHYECKOU

AucCouranuu. KauectBeHHbIC PCaKin Ha NOHBI. Ilonsatue o TuapOoJIn3C colen

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KPHUCTaINYECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauloB (rpadura u
asMasa), CJIO’KHBIX BEIIECTB (XJIOpuAa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEeKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy Pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklnuit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeIUHEHUS

2.1

O6mass xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIC CTeTeHN oKucieHus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeka. BaxHeliine XJIOpUAbl U UX




HaXOXICHUC B IIpUPOAC

2.2

2.3
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2.5

OO6mas xapaktepuctuka djieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMHUYECKHe cBOMCTBa. OKCHUIBI cepbl KaK MpelICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO croco0a IMOIYy4eHUs CEpHOM
kucnothl. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KHUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHS

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IPUPOJIE,
¢usnueckue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupoje. AMMUaK,
ero ¢u3nMveckue W XMMHUYECKHE CBOMCTBa, MoiydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUEC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XHUMHUYECKHE CBOMCTBa (0OIIMe Kak TPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauyecTBE MHUHEPAIbHBIX yNoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUECKre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIBbHBIX YI0OpEHHM

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIIHBIE
MoIUGUKALMK, PAaCHpPOCTPAHEHUE B MpHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepona,
ux (uznyeckrue M XUMHUYECKUE CBOICTBa, NEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTy4YeHHE M NMPUMEHEHHE. JKOJIOTHYecKre Mpo0IeMbl, CBSA3aHHBIE C OKCHIOM

yriaepona(IV); rumoresa rino0anbHOTO MOTEIUICHHS KIWMAaTa;, TapHUKOBBINA




2.6

sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOoOHATOB B OBITY, MEAUIIMHE, TPOMBIILJICHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AalleTWIEeH, 3TaHoJ, IJHULEpPHH, YKCyCHas
kucnora). VX coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, OelKax, YrjaeBoJaX — M HX pPOJIM B KU3HU
yenoBeka. MarepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XWMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mpeacraBieHusi 00
okcuzae kpemHus(IV) u kpemuueBoii kuciaore. CHUIMKATHI, UX UCIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIiOB B HOBCGI[HGBHOﬁ KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3y4eHUE O0pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUI (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HAaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJ ACUCTBHEM KOHIECHTPHUPOBAHHOM CEpHOW KHUCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuu Ha cyib(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BUJEOMATEpPHANIOB), O0pa3lamMmu
a30THBIX U GochOpHBIX yI0OpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHie U
M3Y4YECHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMS W (Qocdar-uoH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOKHO
HCIIOJIb30BaHNUE BHJEOMATEPHUATIOB); M3YyUEHUE MOJENEH KPHUCTaUINYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PaCcTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; TOJY4YCHUE, COOMpaHHMe, PAaclO3HABAaHHE M HM3YYCHHUE CBOWCTB




3.1

3.2

YIJIIEKUCIIOro ra3za; IIPOBEACHHEC Kad€CTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- n
CHJIMKAT-UOHbBI MW HU3YYCHHUC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMJICHUC C
HpO,HYKL[PIeﬁ CHIIMKATHOM IIPOMBIINIJICHHOCTH; PCIICHHUE SKCIICPUMCHTAJIBHBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAIJILI U UX COEAUHEHUS)
MeTtaiuibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTainyueckast CBs3b U
METAUINYECKass KpUCTAIMYECKas pem€TKa. DJICKTPOXUMHYECKUM  psif

HaIlpsHKEHNUH METaJUIOB

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, JIOPAUTIOMUHUNA, OpOH3a) U UX ITPUMEHEHHUE B

6BITy U IIPOMBIINIJICHHOCTH
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3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METaJbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHWEe B mnpupoge. PU3NYECKHe U XUMHYECKHE CBOMCTBA
MarHvsi ¥ Kanplus. BaxHeimve coenvHeHUs Kalblus (OKCHA, THUIAPOKCHUI,

conu). KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMuHUI: TonoxkeHue B llepuonmueckoll cucTeMe XMMHYECKHX SJIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxOXAeHUE B mnpupoac. dusnueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. DPuzndeckue u
XUMHUYECKHUE CBOMCTBa sxene3a. Okcunabl, Tuapokcuasl U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJUIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH




4.1

B3aMMOJICHCTBHSI OKCHJIa KaJbLUs M HATpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBL;
mporiecca TOpeHHsl JKele3a B KHCIOpoje (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE IKCIICPUMEHTAIBHBIX 3aj1au 10 TeMe «BakHelie MeTaibl 1

UX COCIMHEHHUS»
XHMHMS M OKpYXKaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa m marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOIYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koxa
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOTI'0
o0u1ero oopazopanus Ha ocHoBe PI'OC

1

1.1

1.2

IIpencrasnenue:

O TI03HAaBaGMOCTH SIBICHWHA MPHUPOJbI, TOHUMAaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XUMHMUYECKOW HAayKH Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOLIell KyJbTypbl M MPAKTUYECKOU
JIeSITEbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOILECTBA; OHUMaHUE

MECTa XMMUHU CPCIU APYTUX €CTCCTBCHHBIX HAYK

O HAY4YHBIX MCTOJAX IIO3HAHHA, B TOM YHCIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUYICCKHUX METOJAAX HUCCIICAOBAHUA BCILICCTB U U3YUYCHHUA XHUMUYCCKHUX
peaKuHﬁ; YMCHHC HCIIOJIb30BATh MOACIIN JIA 00BACHEHUS CTPOCHUA aTOMOB

" MOJICKYII

1.3

2.1

0 chepax npodecCHOHATbHONU AEATeIbHOCTH, CBS3aHHBIX C XHUMHUEH H
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX
XUMHUYECKON HAayKH, UYTO MO3BOJUT OOYYAIOUIMMCS pacCMaTpUBaTh XUMHUIO
Kak cepy cBoeit Oyaymied nmpodecCHOHATBHOM ACSITEIBHOCTA U CHENaTh
OCO3HAHHBII BHIOOP XUMHUM KaK MPOPUIBHOTO MpeaMeTa Ipu mepexoje Ha

YPOBEHB CPETHEr0 00111eT0 00pa30BaHUs

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUEC NPUMCHATL CUCTCMY

XUMHNYECKUX 3H3HI/II>1, KOTOpas BKIIKOYACT:

BOXHEHIIINE XUMHUUYECKUE TOHSATHS: XUMUYECKUIN AJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOJHAS M HEOJHOPOJHAS
CMECh, OTHOCHTENIbHBIE aTOMHAasi M MOJIEKYJSIpHAs MAacChl, KOJUYECTBO
BEIIECTBA, MOJb, MOJSIpHAS Macca, MOJISIPHBI OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJNb (CpemHsisl), XUMUYECKasi PEaKIusi, PEaKIHH COSIMHCHHSI,
peaKIMy Pa3TIOKEHHS, PEAKIUH 3aMEIICHUs, Peakiuu OOMEHa, TEeIUIOBOM
3pdeKT peakuuu, 5K30- U SHAOTEPMHUECKUE PEAKIMH, PacTBOpP, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COSAMHEHMM, MAcCOBasi JI0JI1 U MPOLECHTHAS
KOHIIEHTPALKs BEIIECTBA B PACTBOPE, SJIPO aTOMa, SIEKTPOHHBIN CJIOW atoma,
aToMHasi OpOUTab, pPaIUyC aroMa, BAICHTHOCTh, CTEICHb OKHCIICHHUS,

XUMHYCCKas CBsA3b, OJICKTPOOTPHUATCIBHOCTD, IIOJApHad MW HCEIOJApHAad




KOBaJICHTHAs CBS3b, MOHHAS CBA3b, METAJUIMYECKAS CBSA3b, KPUCTAINYECKAs
pemérka (aToMHasi, MOHHAsl, METAJUIMYECKasi, MOJICKYJISIpHAsi), MOH, KAaTHUOH,
AQHUOH, JJIEKTPOJIUT M HEIJIEKTPOJIUT, BIIEKTPOJIIUTUYECKAsT JMCCOLMALINS,
peaKkMu HOHHOTO OOMEHA, OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIUH,
OKHUCJIUTEh U BOCCTAHOBMUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJIEKTPOJIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHMbIE W HEOOpAaTUMBIC PEaKIUH, CKOPOCTh

XMMHMYECKOU peakinu, katanuzatop, [1/IK, koppo3ust MmeTamios, criiaBbl

22

OCHOBOITIOJIATAIOIINE  3aKOHBI ~XMMHH: 3aKOH COXpaHEHUS  MacChl,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO
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3.1

TCOpHUU XUMHU: aTOMHO-MOJICKYJIAAPHAA TCOPHs, TCOPUS BHCKTpOHHTH‘ICCKOﬁ

JUcconanu
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MPaBUIBHO HCIIONIB30BAaTh M3YYCHHbIE BEIIECTBA M MaTepHalibl (B
TOM 4YHCJIE MHUHEpaJIbHBIC YAOOPEHHS, METAUIBI M CIUIaBbl, MPOJYKTHI
nepepaboTKU MPUPOTHBIX UCTOUYHUKOB YIIIEBOAOPOJOB (YIJif, MPUPOTHOTO
rasza, He()TH) B OBITY, CEJILCKOM XO3SIMCTBE, Ha TMTPOU3BOJCTBE M MMOHUMAHUE
3HAYEHUS KUPOB, OENKOB, YIIIEBOAOB i OpraHH3Ma 4eloBeKa; YMEHUeE
MIPOTHO3UPOBATH BIIMSHUE BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTaHU3M

YeJIOBEKA ¥ OKPYKAOLLYI0 IPUPOIHYIO CPERY

3.2

3.3

34

YMCHUEC UHTCTPHUPOBATH XUMUYCCKUEC 3HAHUA CO 3HAHUAMU JAPYTrUX y‘{e6HBIX

MIPEAMETOB

HaJIMyue OmbiTa paboThl C Pa3IMYHBIMU HMCTOYHHKAMH WHGOpPMALUHU IO
XUMUM  (HayyHass M HAy4HO-TNIONMYyJsApHas  JUTepaTypa, CIIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfIIECTBax, HX
MMPEBpAlICHUAX U IMPAKTHYCCKOM NPHUMCHCHUU U YMCHHUC HCIIOJIb30BATH eé

JJI1 pCIICHUA y‘-Ie6HO—H03HaBaTeJ'II)HI)IX 3aga4

BJ'IaJIeHI/Ie OCHOBaMH TIOHSITHHHOTO arrmapara WU CHMBOJIMYECKOTO SA3bBIKa
XUMHH JUISI COCTaBIIeHUsI (OPMYNI HEOPraHMYECKUX BEIIECTB, yYpaBHEHUI
XUMUYECKHX peakiuii; ocHoBamMu xuMuueckoi HomeHkmarypsl (IUPAC u

TPUBUAJIBHOM )

YMeHue o0BsCHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuoandeckoil cucreme
C YHUCJIO0OBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOeHI/ISI aTOMOB XUMHNYCCKUX

JeMEHTOB (CoCcTaB W 3apsj  sjapa, oOIee YHCIO  AJIEKTPOHOB),




pacupeeseHueM 3JIEKTPOHOB M0 SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX
TPEX NMEPUOAOB, KU U KaJIbLIUS
[IpencraBieHue O NEPUOAUYECKON 3aBUCUMOCTHM CBOMCTB XUMHYECKUX

AIIEMEHTOB  (paAnyC aTroMa, dJIEKTPOOTPULIATENBHOCTh), MPOCTHIX U

6 CJIOKHBIX BEIIECTB OT MOJIOKEeHUs emMeHToB B [lepuoaunueckoii cucreme (B
MaJIbIX NEePHOaX U TJIABHBIX MOJTPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiraccupuIiupoBarh:
7.1 XUMHUYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKHe BellecTBa
7.3 XUMHUUYECKHUE PEAKIIUU
8 YMeHue ornpenensTh:
8.1 BaJICHTHOCTH M CTETICHb OKUCJICHHUSI XUMHUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOM CBS3U U THI KPUCTALTUYECKON CTPYKTYPHI B COSAMHEHUAX
8.3 XapaxkTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIMUTENDL U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUYECKHUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, anma3, KpeMHUH,
9.1 azot, ¢ocdop, cepa, XJIop, HATPHM, KU, MAarHUHN, KAJIbIIMKA, aTFOMUHUMN,
KEJe30)
CIIOXHBIX BEIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOJ, OKCHABI W THAPOKCUAb MeTamuioB [-IIA
92 rpynm, amtomunus, meau (II), nunka, xenesza (11 u III), okcunsr yrnepona (11
' u IV), kpemaus (IV), azora u dochopa (IIl u V), cepmr (IV u VI),
CEpHHUCTAas1, CepHasi, a30THCTas1, a30THasI, (pochopHasi, yronpHasi, KpeMHHEBAS
KHCJIOTA ¥ X COJIH)
MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
93 UX COCTaBa M CTPOEHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh TPOTEKAHUS] XUMHUYECKUX TIPEBPAIICHUNA B
Pa3IMYHBIX yYCIOBHIX
10 YMeHHne cocTaBiIsTh MOJIEKYJSPHbIE U MOHHBIE YpaBHEHMs peaklUid, B TOM
qucIe:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMI
10.3 WJUTIOCTPUPYIOLIUX XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX KJIACCOB (TPYIII)




HEOPTraHN4YCCKUX BCILICCTB

104 MOJATBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO
' JIOJIF0 XUMHYECKOT0 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX pEaKUUid U HaXOIUTh KOJIUYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WUJIU MIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMH HAY4YHOTO TIO3HaHUs (HAOIIOJEHUE, H3MEpPEHHUE,
11 HKCIIEPUMEHT, MOJEIUPOBAHKME) NPU H3YYCHHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUH; yMeHHE CHOPMYIUPOBATH MPOOJIEMYy M MPEAJIOKHUTh MyTH €€
peleHus
122 Oe3omacHoi paboThl ¢ XMMHUUYECKUMHU BEIIECTBAMU, XUMUYECKOU TIOCYI0H U
' 1ab0paTOPHBIM 000PYIOBAaHUEM
mpaBWJIaMd 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMHU, HCIOIB3YEMBIMU B
MOBCEHEBHON JKM3HHU, TMpaBWIaMU TIOBEACHUS B MEMAX cOepexeHus
12.3 3MI0pOBbSI W OKpYXKaloIlleld TMPUPOTHOW Cpelbl; TMOHUMaHHE Bpeaa
(ormacHOCTH) BO3JCUCTBUSI HA KUBBIE OPraHU3MBI OMPECIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
= Hanuume mnpakTUYecKuX HABBIKOB IUJIAHUPOBAHUS U OCYILECTBICHHS
CIIETYIONMNX XUMHUYECKUX IKCIIEPUMEHTOB:
W3y4YeHUE W ONHCaHue (PU3MUECKHX CBOMCTB BEIICCTB; O3HAKOMJICHHE C
13.1 (GU3MYECKUMU U XUMHUYECKHUMH SIBJICHHSIMH; OIBITHI, WJUTFOCTPUPYIOIIHE
MIPU3HAKY POTEKAHUS XUMUYCCKUX PEaKITUi
13.2 H3y4deHHUe CIIOCOOO0B Pa3IeICHHs CMeCei
MOJIy4YE€HUE KUCIOPOJa M M3YYEHHE €ro CBOICTB; MOJyuye€HUE BOJOPOAA U
13.3 M3y4YEHUE €ro CBOMCTB; MOJY4YE€HHE YTJIEKHUCIOro ra3a U HU3y4YeHHE €ro
CBOICTB; MOJyYCHUE aMMHaKa U U3YYEHUE €r0 CBOMCTB
134 IIPUTOTOBJICHUE  pPacCTBOPOB €  ONPENEIEHHOM  MAaccOoBOM  JOJeH
' PacTBOPEHHOTO BEIIECTBA
135 MIPUMEHEHNE UHIUKATOPOB (JITaKMyca, METHIIOpaHXa U (eHoI(TaIenHa) s

OIpeeNICHUs XapaKTepa Cpelibl B pacCTBOPaxX KUCIIOT U LIEIoUen




13.6

13.7

HCCIIeJIOBaHHE U OMMCAaHHE CBOWCTB HEOPraHMUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB; M3Y4YEHUE B3aUMOJECUCTBHMSI KHUCIOT C METaUlaMM, OKCHAAMHU
METAJIOB, PACTBOPUMBIMA M HEPACTBOPUMBIMHU OCHOBAaHUSMH, COJISIMHU;
MOJIydYeHUE HEpPacCTBOPUMBIX OCHOBAaHUU; BBITECHEHHE OJHOIO0 MeTajlia
IpyrMM W3 pacTBOpa COJM; HCClIeqoBaHHEe aM(OTEpHBIX CBOMCTB

TUAPOKCUA0B aJIIOMHUHUSA U HUHKA

pelIeHUEe SKCHEPUMEHTANbHBIX 3a1ad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAUMHEHUU»; «IJIEKTPOJUTHYECKAs JAUCCOIUALINY;
«Baxxnelmme HeMeTanabl U UX COeOUHCHUY, «BaxkHelnme MeTamibl 1 UX

COCIUHCHUA

13.8

XUMHUYECKHE OKCHEPUMEHTBI, WJUTIOCTPUPYIONIME TPHU3HAKH TMPOTEKAHHUSI
peakuii MOHHOTO OOMEHa; KaYeCTBCHHBIC PEaKIUU Ha TPUCYTCTBYIONIUE B
BOJIHBIX PacTBOpPAX MOHBIL: XJIOpUI-, OpOMHUI-, HOAUA-, CyabdaT-, pocdat-,
KapOoOHAT-, CHJIMKAT-aHWUOHBI, THUIAPOKCUI-HOHBI, KATHOHBI aMMOHWUS,

MarHus, KaJblius, aTIOMHHMS, Jkele3a (2+) u xkenesa (3+), meau (2+), UHKA

14

YmMmenue:

14.1

14.2

NPEJCTaBIsATh  pe3ylbTaThl  d3KCIEpUMEHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TIpaduKOB U TaONMIl W  BBUIBIATH AMIMPUYECKUE
3aKOHOMEPHOCTH

YCTaHABIMBATh CBS3M MEXKJIY pealbHO HaOII0JaeMbIMU XHMHUYECKUMU
ABJICHUSIMU W IIPOLIECCAMM, IPOUCXOAAIIMMH B MaKpO- U MHUKPOMHUDE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

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 popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XHMHYSCKOr0 JIEMEHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbBIE 00BbEM Tra3oB.

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

[Iepnognueckuit 3akoH u lleprognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
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. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHast  CBs3b.

MeTtananyeckas CBSI3b




3.2

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

XUMHYSCKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJdbOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

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

XJOPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

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

sxkenesa(ll, I).ITonyuenne okcuI0B METAIIIOB

XUMHUYECKHUE CBOMCTBA OCHOBAHMM M aM(DOTEPHBIX THIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, Kene3a, 1uHKa). [loayyeHue oOcHOBaHMM U

aM(OTEepHBIX THJIPOKCHUJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochHOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHIIGHTPUPOBAHHOW CEPHOM W a30THOM KHUCIOT.

[Tonyyenue kucaot

OO0mre XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coeit

4.10

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

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4CCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Kraccudukaruss XuMHUUeCKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TemioBoMy 3¢ dekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHUX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii A3 PeKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIuU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0bIe AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/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 3arpsi3HEHUE OKpYyXKaromiedl  cpeapl  (KHCIOTHBIE — JIO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€cHUC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azora, (pocdopa, yriepona, KpeMHUSI 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 X OT KOPPO3UHU

[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, alleTUIIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

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




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumusi: 8-i kitacc: 6a30BbIN ypOBEHb: YUeOHHUK; S-€ U3/aHue, epepaboTaHHOe
[Nabpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AkuioHepHOE 00IIECTBO
«3marensctBo «lIpocBemienre»

» Xumust: 9-ii kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO
«M3parenbctBo «IIpocBenienne.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1.0.C.I'abpuenan. Meroauueckoe nocodue. 8-9 kiacc. —M.; [Ipocenienue. -224c.
2. O.C.I'abpuensn. [loypounoe mianupoBanue. 8 kiacc. -M.; [Ipocsemenue. -231c.

3. O.C.I'abpuensn. [Toypounoe mnanupoBanue.9 kiacc. -M.; [Ipocsenienue. -239c.
4. O.C.I'abpuensa. KouTposibHbIE paOOThI 10 XUMHH .8-9 kiacc. —M.;

[Ipocsemenune-156c¢.
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