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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (QenepanbHON pabouell NPOrpaMMeI
BOCIIMUTAHUA U ¢ YYETOM KOHIICTIMU MPETO/IaBaHus Y4eOHOTO NMpeaMeTa « XUMUSDH)
B 00pa3oBaTeNbHBIX opranuzamusax Poccuiickoit denepanu.

[Iporpamma mo Xxumuu Aa€T MpPEACTaBICHUE O IENAX, OOIIEH cTpaTeruu
oOydeHUsI, BOCHHUTAHUS M PAa3BUTHUS OOYUYAIOIMUXCA CPEACTBAMU y4EOHOTO
npeaMera, yCTaHaBJINBAET o0s13aTenbHOe MIPEAMETHOE COJIepKaHUE,
NpeAyCMaTPUBAET paCIpelelIeHue €ro Mo KiaccaM U CTPYKTYpUpPOBaHHUE IO
pazznenaM M TeMaM MPOrpaMMbl IO XHMHUH, ONpPENENsieT KOJIWYECTBEHHbIE U
KaueCTBEHHbIC XapaKTePUCTUKH COJIepKaHMUS, PEKOMEHTYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHHS] XHMHUU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH O00yYalolUXCs, OMNpeAeNseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTelbHOU
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOITIET0 00pa3oBaHus, a TaKKe TPeOOBaHUN K
pe3yabpTaTamM oOy4YeHHUSI XMMUHU Ha YPOBHE IEJIeH N3yYeHUS TIPEeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHOM JIEATELHOCTH OOYYarolerocsi Mo OCBOCHUIO
y4eOHOTO COAepKaHus.

3HaHUE XWMHUHU CIYXXUT OCHOBOW [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0OydJaroIerocs, €ro MpeacTaBICHU O MaTepUATbHOM E€IWMHCTBE MHpPA, BaKHYIO
pOJIb UTPAOT (POPMUPYEMBIE XUMHUEH TPEACTABICHHUS O B3aMMOIIPEBPAIIECHUIX
SHEPrUuu U 00 IBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEUICHUS TIIOOATbHBIX
mpoOJieM YCTOWYMBOTO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUECKOM,
MTUIIEBON M KOJIOTHIECKOHN 0€30macHOCTH, MPoOIeM 31paBOOXPaHCHHUSI.

N3ydyenne xumunn:

CIIOCOOCTBYET  peanm3alldd  BO3MOKHOCTEH  JJIT  CaMOpPa3BUTHSA W
bopMHUpPOBaHUS KYJIbTYPBI TUYHOCTH, €€ 00111el U (QYHKIIMOHAIbHON IPaMOTHOCTH;

BHOCUT BKJIQJ] B (JOPMUPOBAHME MBINLICHUS U TBOPYECKHX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX CaMOCTOSTEIHHOW Y4eOHOW NESITEIbHOCTH,
OKCIIEPUMEHTAIILHBIX M HCCICIOBATEIBCKUX YMEHHHA, HEOOXOJMMBIX KaK B
MOBCETHEBHOM KU3HH, TaK U B MPO(HECCUOHATILHOM JIESITEIbHOCTH;

3HAKOMUT CO CHENU(PUKON HaydHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI
LETIOCTHOTO B3IJIsiAa HA €UHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00YUYarOIITUXCS;



CIoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSM, K IPUPO/JIE, K UEIIOBEKY, BHOCUT CBOM BKJIA]] B SKOJIOIMYECKOE
oOpa3oBaHue 00yUYaIOUIUXCA.

JlaHHbBIC HaMpaBjCHUS B OOYUYCHUH XMMHUU OOECIEUMBAIOTCS CHEIU(UKON
COJICp)KaHUsI ~ y4yeOHOro MpeaAMeTa, KOTOPBhIM  SABJISETCS  TEeJarorMuyecKu
aJIanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XUMHH HA ONIPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIIEr0o 00pa30BaHuUsl OPUEHTUPOBAH HA
OCBOCHHME O0YYaIOIIUMKCS CHCTEMbl NEPBOHAYAJIBHBIX IMOHATUA XUMHUHU, OCHOB
HEOPTraHWYECKOW XHMHUU W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMUHU.

CtpykTypa coaepKaHus MPOTPaMMbI MO XUMHUU CHOPMHPOBAHA HAa OCHOBE
CUCTEMHOro moaxoja K €€ m3ydeHuro. ColiepKaHHe CKIAIbIBAECTCS U3 CUCTEMBbI
MOHATHI O XUMHUYECKOM BJIEMEHTE U BEUIECTBE U CUCTEMBI ITOHATHI O XUMUYECKOU
peakimu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OpTraHWU30BaHbl TI0 TPUHITUITY
MOCJIEA0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIM
Pa3HOrO ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YE€HUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHHA 00 JICKTPOJUTUYECKONW JHUCCOIMAIMA BEIIECTB B
pacTBopax.

TeopeTnyeckre 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE HJMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJHOTO
YPOBHS K JPyroMy, BBITONHSS (GYyHKIMH OOBSICHEHUS W IPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS W TOJYUYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMmbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABIICHUS] O XUMUYECKOW COCTABIISIONIEH HAYYHOU KaPTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHON NpUPOJIbI, IIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM T03HaHUs B Hayke. M3yueHue XMMHHU HPOUCXOJUT C MPUBICUYECHUEM
3HAHUN M3 paHee M3YUYCHHBIX Y4EeOHBbIX NpeaMeToB: «OKpYKaOMMK MUPH,
«buoorus. 5—7 knacce» u «Pu3MKa. 7 Kiacc».

[Ipy wW3ydYeHHMM XWMHH TPOUCXOAUT (HOPMUpPOBAHUE 3HAHUH OCHOB
XUMHUUYECKOM HAyKM KakK O00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JIEATEIIBHOCTH YEJIOBEKa M KaK OJIHOr0 M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaya yuyeOHOTO TpeIMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — Ba)KHEUINX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUUSCKHUX MOJIOKEHUM,
JOCTYITHBIX 000OIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SA3bIKa HAyKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM I[I03HAaHUS MpPU HM3YyYEHHWU BELIECTB U
XUMHUYECKUX peakiuui, B JOPMUPOBAHUHU U Pa3BUTHH ITO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-IIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOTO OOpallleHus C BEUIECTBAMU B
IMOBCEIHEBHOM KU3HMU.

[Tpu “3yyeHUN XMMHUU HAa YPOBHE OCHOBHOTO 00111er0 00pa30BaHus BaXKHOE
3HaYeHHUe NMPUOOpeNn Takue 1eNH, Kak:

— (opmMupoBaHUE MHTEIJIEKTYaJbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIOBUSIM JKU3HU;

—  HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
OoOy4Jaromuxcsi K CaMOCTOSTEIbHOW IMO3HABATEIBHONW JEATENbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, POPMUPYIOLUIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrnieueHne ycloBui, CliocoOCTBYIOUINX MPUOOPETEHHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW NEATEeIHHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB JESATEIHHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHAIBHOW W €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHHA OOBSICHATh W OLEHUBATH SIBICHUSA
OKpPY’KaloIlIET0 MHpA, MCIHOJIb3Yysl 3HAHUS U OIBIT, MOJIYYEHHbIE MPU WU3YYEHUU
XUMUH, NPUMEHSITh MX MpPU pElIeHWHU Npo0ieM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JESATEIBHOCTH;

— (¢opmupoBaHue y OOy4YarONIMXCS TYMaHUCTHYECKHUX OTHOIICHHH,
NOHMMAHMSI LEHHOCTH XUMHUYECKHUX 3HAHUU i1 BBIPAOOTKH 3KOJIOTUYECKU
1enecoo0pa3Horo MoBeACHUS B OBITY M TPYJAOBOW JIEATEIBHOCTH B HENSIX
COXPaHEHUs CBOETO 3710POBbS U OKPYIKAIOIIEH IPUPOJTHON CPEABL;

— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHpo(dHiis W HANpPaBICHHOCTH JAIbHEHIIEro
oOyJeHMUSI.

OOmiee YuCIO YacoB, OTBEACHHBIX Ui HM3y4Y€HHUS XHMHHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pazoBanus, coctapisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEAETIO).



COJEP XAHME OBYUYEHUA

8 KJIACC

IlepBoHaya/bHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Posib XUMUHU B )KU3HU Y€IIOBEKA. XUMUS B CUCTEME HaAYK.
Tena wm BemiecTtBa. du3nueckue CBOMCTBA BEMIECTB. ArpEraTHOE COCTOSIHHUE
BemiecTB. [loHsiTHE O MeTOoAaxX TMO3HAHUS B XUMHHU. YHCThIE BEIIECTBA M CMECH.
CniocoObl pa3fiesieHusi CMECei.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie u CloXKHbIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumudeckass ¢opmysia. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKkOH TMIOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHAs Macca.
OTHOcHUTeNbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B
COEMHEHHH.

KommuecTtBo BemectBa. Mosb. MossipHas macca. B3auMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETUHEHUM.

Pu3nyecKre U XUMUUECKUE ABJICHUs. XUMUYECKasl pEaKLUs U €€ IPU3HAKU.
3aK0H COXpaHEHUs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kmaccudukarms
XUMUYECKHUX PEaKIni (COSAMHEHUS, PA3I0KEHUS, 3aMEIICHIS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XHMMUYECKOU MOCYA0M, TpaBUiiaMu paboThI B JIa0OPATOPUU U
npuémamMu oOpalleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YUECHUE U ONTUCAHUE
(GU3MYECKUX CBOMCTB O0pa3lloB HEOPTaHWUYECKUX BEIICCTB, HAOIIOJCHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHWE JIbJa, pPacTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJICHCAILMSI BOJIbI) U XMUMHUYECKUX (FOpEHHE CBEUYH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOW) SIBIICHUM, HaOII0JICHUE U
OMMUCAaHUE TMPU3HAKOB MPOTCKAHUS XMUMHUYECKUX pEaKIUi (paslioKEeHHUe caxapa,
B3aMMO/ICUCTBUE CEPHOM KHCJIOTHI C XJIOPUAOM Oapusi, paszjioKEHHE TUJIPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMoJIeCTBUE kKele3a ¢ pacTBopoM coiiv Meau (1),
U3y4YeHUE CIOCOOOB pa3/ielieHUs] CMECE: ¢ MOMOIIbI0 MarHuta, (UIbTPOBAHUE,
BbINIApUBaHUE, JUCTUIUISALINS, XpoMaTorpadusi, IpOBEIEHUE OYUCTKU MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONHCaHWe  pEe3yJIbTAaTOB  IPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIeNIed MOJIEKYJI
(IIapOCTEePIKHEBBIX ).

BaxHelue npeacTraBuTe 4 HECOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucinopong — 3iaeMEHT W mpoCToe
BelecTBO. HaxoxneHue kuciopoia B MNpupoje, (Pu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenne xkucnmopona. CrnocoObl



MOJIyYEHUsI KUCIOpoJa B JabopaTopud W TPOMBINUICHHOCTH. KpyroBopot
Kucaopoa B mpupojae. O30H — autoTpornHasi MOJU(pUKALIMS KUCIOpOa.

TemnoBoil 3¢deKT XUMHUECKONW peaklnH, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M JHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJIEHUE MapHUKOBOTO 3 (eKTa, pa3pyIieHue 030HOBOTO CJIOSL.

Bomopon — anmemeHT M mpocroe BemecTBo. HaxoxaeHue Bojopoaa B
npupojse, GU3MYECKUe ¢ XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI
noxydeHus. Kuciorsl u conu.

MomnsipHblii 00bEM ra3oB. PacuéTbl 10 XMMHUYECKUM yPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBOpuTelb. PacTBOpHI.
HacpllieHHble M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BEIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMUSI.
Ponp pacTBOpOB B pUpOAE U B KU3HU YenoBeka. KpyroBopoT BoAbl B IpUPO/IE.
3arpsi3HeHUE TPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHennii. Oxcunbl. Kmaccudukarms
OKCHJIOB:  coyieoOpasyrome (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHBIE) W
HeconieoOpazytomue. Homenknatypa okcumoB. Dusmueckue U XUMHYECKHE
cBoMcTBa OKcH10B. [lomydueHue okcuaos.

OcHoBanusa. Krnaccudukanuss ocHoBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHMi. DHU3MYECKHME M XMMHUYECKUE CBOMCTBA
ocHoBaHuu. [loryduenne ocHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @usnyueckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctw meramnoB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknarypa coneil. duznueckue M XMMHUYECKUE CBOWCTBA COJICH.
[lonyuenue coien.

['eHeTHUeCcKas CBSI3b MEXKAY KIaCCaMH HEOPTaHUYECKUX COCIUHEHHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEAEIICHNE COAEPKaHUsI KUCIOPOAa B BO3AYyXE, MOJyUECHHE,
coOupaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpPOAa, HaOIIOJCHHE
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
MpeKpamieHus: TopeHust (moxapa), O3HAKOMJIEHHE C oOpa3liaMH OKCHUJIOB U
ONKMCAaHUE HX CBOWCTB, MOJy4Y€HHE, COOMpaHuE, paclo3HABaHUE W U3yYCHUE
CBOMCTB BojOpoja (ropeHue), B3auMojehcTBue Boaopoaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BAaHUE BHJCOMATEpPHUAIOB), HaOMIOACHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBaHHWE OCOOCHHOCTEH pacTBOPEHHS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON
MacCOBOM J10JI€i paCTBOPEHHOTO BELIECTBA, B3AMMO/ICIICTBHE BOJbI C METAILIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXXHO HCMOJIb30BAaHWE BUJIEOMATEPHUATIOB),



UCCIIeJOBaHNE O00pa3lloB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE U3MEHEHUSI OKPACKU MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH,
u3ydyeHue B3aumopeictBus okcuaa meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C MeTajulaMH, peakUUil HEUTpalIu3aluH, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 pacTBOpPA COJM, PEIICHUE
DKCIIEPUMEHTAIBHBIX 3a/a4 N0 TeMe «Baxueumue Kiaccbl HEOPraHWYECKUX
COCIUHEHUIY.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKas CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTE/IbHbIC PEaKIMHU

[lepBble MOMBITKH KiIacCU(PUKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsiTHE O
IPYIIAxX CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE W IIETOYHO3EMENBbHBIE METAILIbI,
raJIoreHbl, UHEPTHBIE ra3bl). DIEMEHTbHI, KOTOpbIe 00pa3yl0T aMPOTEPHBIE OKCUIBI
Y TUAPOKCHU/IBI.

[lepnonnueckuit 3akoH. Ileproauueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
HU. Menneneera. KoporkonepuogHas W JJIUHHONEpUOAHAs  (GOpMbI
[Teprnoanueckon cucteMbl xuMuieckux neMeHToB . . Menneneesa. [leproasl
u rpynnbl. DOU3WUEeCKUid CMBICH MOPSAIKOBOTO HOMEpA, HOMEpPOB MEpUoAa M
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XMMHUYECKHX D3JIEMEHTOB
[Tepuomnueckor cucremsl . M. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOTO
AJIEMEHTA 110 ero nonoxeHuto B Ilepuoanueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUS paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJIUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoi CUCTEMBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUS Hayku U npaktuku. [. 1. MenneneeB — y4y€HbI U
IPaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHass (moyiipHas MW HENOJspHasi) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKHUCIEHUS U BOCCTaHOBIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn:

u3yyeHue oOpaslloB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIa LIMHKA C PAacTBOPaMU KHUCJIOT WM UIENOYEH, IMPOBEIECHHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKLIMI
(ropeHue, peakliuy pa3ioKeHUs, COCUHEHMS).

Mesricnpedmemmnbnie ceaszu



Peanuzanmss MeXnpeaMETHBIX CBSI3€M MpPU WM3YUYEHHMM XMMHHU B & Kiacce
OCYIIECTBIISIETCS. 4Yepe3 WCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATH, TaK Y MOHATUH, SBISIONIUXCS CUCTEMHBIMU ISl OT/AEJIbHBIX MIPEIMETOB
€CTECTBCHHO-HAYYHOI'O IIUKJIA.

OO6mue ecTecCTBEHHO-HAYyYHbIC TMOHSTHS: Hay4yHbIH (hakT, TUMOTE3a, TEOpHs,
3aKOH, AaHaJlu3, CHHTE3, KiIacCu(UKaMsI, NEePUOAUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHUE.

®dusuka: marepus, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOINBI, PAJAMOAKTUBHOCTh, MOJIEKYJa, JICKTPUUYECKUN 3apsi, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHUE BEILECTBA, ra3, (PU3HMYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: ¢orocunres, npxanue, ouochepa.

['eorpadusi: armocdepa, rtuapochepa, MUHEpalbl, TOPHBIE IOPOJIHI,
TMOJIE3HBIE UCKOITAEMBbIE, TOIIJINBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKkuus

[lepnonnueckuit 3akoH. Ileproauueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUsd W HX
COCMHEHN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepmomnueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIA KPUCTALUIMYECKOU PEIIETKHA U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHHUYECKUX
COCJIMHECHUI, TCHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XMuMUYECKUX PEaKIIUK MO Pa3IMYHBIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIUX B PEaKIWH BEIIECTB, MO TEIIOBOMY 3(dekTy, 1o
W3MEHEHHIO CTEMECHEH OKHUCIEHUS XUMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYacCTHUIO KaTalnu3aTopa). IK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUECKHE
ypaBHEHUS.

[TonaTre O CKOpOCTH XUMHUYECKOH peaknuu. [loHsTHe 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusx. [lonstue o katanuze. [loHsTHE 0 XMMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMUA U IMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC ~ pPEaKIMH,  AJICKTPOHHBIM  OallaHc
OKHCIINTEIIBHO-BOCCTAHOBUTEIIBHOW ~ pEaKIIMH. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HUCIIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOIO OaJsiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHn3M IOUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMHU
XUMHUYECKOM cBsi3u. CTeneHp auccoruanuu. CUiabHbIe U cIa0bie JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y coBusi MpoTeKaHUs PeakiMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIEHHBIE HOHHBIE YypaBHEHHs peakuuid. CBOKCTBa KHUCIOT,
OCHOBaHMM W cCOJ€d B CBETE€ MPEJCTABICHUNA 00 BJIEKTPOJIUTUYECKOU
nuccounanuu. KauecTBeHHbIE peakuy Ha HOHBL. [IoHATHE O TMIpOIN3E CONE.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHX
BEIIECTB — METAJNIOB M HeMeTayioB (TpaduTa M anmasa), CIOKHBIX BEIECTB
(x7opuja HaTpHsi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOINPOBOJIHOCTU
pacTBOpPOB BEWIECTB, IIpolecca AMCCOLMALMM KHCIOT, ILIEJIOYEed U COJIeH
(BO3MOXHO  HCHOJIb30BAaHUE  BUJEO MATEpPUAIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ MPHU3HAKU  MPOTEKAHMsI  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHM
(ropeHue, peakUMH pasIoKEHHUs, COCAUHEHHUs), PACIIO3HABAHWE HEOPTaHWYECKHX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHBIX pEAKUUMHA Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJusibl 1 X cOeIMHEHHUS

OOmasi xapakTepucTHKa rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKME CBOWCTBA Ha NpPUMEpPE  XJopa
(B3auMoOJIEliCTBUE C MeTaJylaMH, HeMeTaJylaMH, IiejodyaMu). XJIOPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIydEeHHUE, NpUMEHEHHeE. JleiicTBre
XJOpa M XJIOPOBOJOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeline XJIOpUIbl U UX
HaXOXJIEHUE B MIPUPO/IE.

OOmast xapakrtepuctuka 3nemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKUEe CBONCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U CEPbl. AJITIOTPONHbBIE MOIU(DUKAIIMHN KUCIOPOIa
U ceppl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOpON, CTpoeHHE, (U3NYECKUE U
XUMUYECKHe cBOMcTBA. OKCHABI CEpbl KaK MPEICTABUTEIU KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (QHU3MUYECKHEe W XHMHYECKHE CBOMCTBa (00IIME Kak
OpECTaBUTENsl Kilacca KHUCIOT M crhenuduueckue). XUMUYECKHE PpPEeaKlHH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOMYYeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOTBL. COJIM CEPHOU KUCIIOTBI, KAUECTBEHHAS PEAKIIUS Ha



cyabdar-uoH. Haxoxxnenue ceppl U €€ cOeqUHEHUN B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYKAOLIEH CpeAbl COCNMHEHUSIMU Cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHUE BO3/AyXa U BOAOEMOB), CIIOCOOBI €r0 MPEA0TBPAILCHNUS.

O6mras xapakTtepucThka sieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, pacIpoCTpaHEHHE B MPHUPO/IE,
duznueckue U xuMuuyeckue cBoiicrea. KpyroBopor azora B mpupozae. AMMuUak, ero
duznyeckre U XUMUYECKHE CBOMCTBA, MoJlydeHue U npuMenenue. Co aMMOHUS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
VMOHBl aMMOHHUsA. A30THas KHUCJIOTa, €€ NOJydeHUe, (PU3NYECKUE U XMMHUYECKHE
CBOMcCTBa (0OIIME KaK TMPEICTaBUTENs Kjacca KHUCIOT W crneruduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MHMHEPAIBHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3AyXa, NHOYBbI U BonoEMOB). docdop,
ajutoTponHeie Moaudukanuu Gocdopa, PuzMUecKkue U XUMHUYECKHUE CBOMCTBA.
Oxcun hochopa (V) u bochopHas kucinora, pu3nueckre 1 XUMUIESCKUE CBOMCTBA,
nosydenue. Mcnoap3zoBanue GpocdaroB B kKaueCTBE MUHEPAIbHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCIECHHA.  YIVIEpOJ,  aUIOTPONHbIE
MoaU(UKAMK, PACIPOCTPAHEHUE B NPUPOJE, (PUIMYECKUE U XUMHUYECKUE
cBoiicTBa. Axcopouus. KpyroBopot yriepona B mpupojae. OKcuasl yriaepojaa, ux
dusznueckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBbIE OPTraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r1y100ambHOrO MOTEIUIEHHUS KIMMAaTa, IapHUKOBBIMI
3¢ deKkT. YTonbHas KUCIIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noiydyeHne u npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayanbHbIE MOHATUSA 00 OPraHMYECKUX BEUIECTBAX KAK O COCIUHEHUSAX
yrieposa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TAHOJI, TTTMUEPUH, YKCYCHAs KUCIIOTA).
[IpupogHblE HMCTOYHUKH YIJIEBOJOPOJAOB (yrojib, MNPUPOAHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepaboTku (OEH3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTvie 0 OMONOrMUECKH BaKHBIX BELIECTBAX: XKUPAX, O€IKaxX, yIIeBOAaX — U UX
poJii B KM3HHM 4YEJIOBEKAa. MaTepuaJbHOE €IMHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COEIUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJIYyYECHUE U
npuMmenenue. CoenuHeHus: KpeMHus B mnpupoje. OOmue mnpeacraBieHus o0
okcuzae kpemHus (IV) m xpemnueBoil kuciore. CUIMKaThl, UX HCIOJNb30BAHHE B
ObITY, B NMPOMBIIUIEHHOCTH. Ba)kHeilie CTpouTelbHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobieMbr 6e30macHOr0 HMCMOIB30BAHUS
CTPOUTEIHHBIX MaTEPUAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAaUYEeCTBEHHBIX PEAKIIUM Ha XJIOPUA-UOHBI U HAOJIIOAECHNE MPU3HAKOB
WX TIPOTEKaHMSs, OMbBITHI, OTpaKAIOIIMEe (PU3NUECKHE M XHUMHYECKHE CBONCTBA
TaJIOTEHOB U WX COCJAMHEHWH (BO3MOXXHO HCIIOJIh30BAHUE BHUICOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3naMu XJOPUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasnaMu ceppl MU €€  COEJUHEHUSIMH  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIIOACHUE TIpollecca OOYTIIMBAHUS caxapa Mo/l JeHCTBUEM
KOHICHTPUPOBAHHOM CEPHOW  KHUCJIOTBHI, HW3yYEHHE XUMHYECKUX CBOMCTB
pa30aBJIEHHOMN CEPHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOM PEaKINy Ha CyIb(hat-
MOH U HaOIIoJieHuEe MNpu3HaKa €€ NMPOTEeKaHUs, O3HaAKOMJIEHUE C (PU3NYECKUMHU
CBOMCTBaMHU a30Ta, ¢ochopa W HUX COCAUHEHHH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), 0Opa3liaMu a30THBIX U (OCPOPHBIX YIO0OpEHHi, MOydyeHuUe,
coOupaHue, pacro3HaBaHWE W M3YYCHHUE CBOWMCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIINN HA MOH aMMOHUS U (ochaT-uoH U U3y4YCHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO
(BO3MOXHO  HCHOJB30BAaHME  BHUIEOMATEPHUANIOB),  HM3y4YE€HHE  Mojelei
KPUCTAJUTMYECKUX PEmIETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIUIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHUe, coOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YTJIEKHUCIIOTO ra3a, MpPOBEJACHUE KAYECTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHbl M M3Yy4YCHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIUEH CHUIMKATHONM MPOMBIIIJIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHbBIX
3a7a4 1o TeMe « BaxkHenIe HeMeTauibl U UX COEUHEHUS.

MeTtasibl M X COeTUHEHUS

OO01mast xapakTepUCTUKa XUMHUECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TmnonoxeHus B llepmommueckon cucremMe xuMmudeckux dnemeHtoB [l H.
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE MeETaIOB. MeTamuindeckasl CBs3b U
METaJTMYecKasi ~ KpUCTaJUIMYecKass  pemeTka.  DJIEKTPOXUMHUYECKUM Pl
HaIpsKeHUH MeTauioB. Pu3nUecKrue 1 XUMUUECKUE CBOMCTBA MeTauioB. O01iue
CrocoObl Toy4YeHuss MeTaioB. [loHsTHE O KOPpO3WHU METAIOB, OCHOBHBIE
Coco0bl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenounsie mMeTayuibl: nojoxeHue B Ilepuoanyeckon cUCTEME XUMHUYECKUX
sanementoB [I. M. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJECHHE B MHPUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUJIbI U



TUAPOKCUIIBI HATpusi W Kanus. [IpuMeHeHue IIeNOYHbIX METaNIOB MU HX
COCJIMHCHMU.

IIlenoyHo3emMenbHbIE METAJUIBI MarHud MW KalbLIMK: IIOJIOKCHHE B
[Teppoanyeckoit cucreme xumuyeckux sneMeHToB [[. M. MenpaeneeBa, cTpoeHue
MX aTOMOB, HaX0XJICHUE B pupoac. Du3ndyeckue U XUMUIECKUE CBOMCTBA MarHus
U Kanpliusa. BakHelmne coeauHEHUs Kalblus (OKCHJ, THAPOKCHI, COJIH).
XKécTkoCTh BOJBI U CIOCOOBI €€ YCTpaHEHHUS.

AuroMuHUN: TTon0eHue B [leproanyeckoi CucTeMe XUMUYECKHUX SJIEMEHTOB
. . MenpaeneeBa, CTpOEHUE aTOMa, HAXOXIAECHUE B mpupone. Pusnyueckue u
XUMHUYECKHUE CBOMCTBA alloMUHUsI. AMDOTEpHbIE CBOMCTBA OKCH/IA U TUIPOKCHUIA
aJIIOMUHMS.

JKeneso: nonoxenue B [lepuoandeckom cucteMe XUMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOCHME aTOMa, HaxXOXXJAEHUE B mpupoae. DPU3NUECKUE U
XUMHUYECKHE CBOMCTBA kefe3a. OKCHIbl, THAPOKCUIBI U cosin xkenesa (I1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O0Opa3laMyd METaIOB W CIUIaBOB, WX (U3HUYECCKUMU
CBOMCTBaMH, M3YYE€HHME  PE3YyJbTAaTOB KOPPO3UM  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHNE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIA
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOWCTB XECTKOW BOJBI, MPOILIECCA TOPEHUS KEJe3a B KHUCIOPOJIE
(BOBMOXKHO  KCIOJIb30BaHME  BHUJICOMATEPHUATIOB), TMPHU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEAKIU HAa WOHBI: MarHus, KajblWs, aJlOMUHMS, IUHKA, >KeJie3a
(IT) u xene3a (III), menu (I1), HaOMrOIEHNE U OTIMCAHUE TTPOIECCOB OKPAIIMBAHUS
MJJaMEHM MOHAMU HATpHsl, Kalus M KaiblUs (BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHE aM(pOTEPHBIX CBOMCTB THIAPOKCH/IA ATFOMUHHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe « BaxkHeunume
METAaJJIbl U UX COCITUHEHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecrBa u Marepuanbsl B MOBCEJHEBHOW KU3HHM 4eElIOBEKa. be3omacHoe
WCITOJIb30BAaHNE BEIIECTB M XMMHUYECKUX peaknuii B OwbiTy. IlepBas momoms mpwu
XAMHUYECKUX 0XKOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollled cpesbl (MpeneiibHas JOMyCThUMast
KOHIIEHTpanus Beulects, gajiee — [1JIK). Poibs XxumMuu B pelieHu 3K0JI0TUYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:

H3yUeHHE O0pa3IoB MaTepHajoB (CTEKJIO, CIUIABbl METAJUIOB, IMOJUMEpPHBIC
MaTepualbl).

Mesicnpeomemmnbnie ceazu



Peanm3zaruss MEXIpPEIMETHBIX CBsI3eH NMpU HM3YYCHUH XWMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJNb30BAaHWE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
TOHSITHIA, TaK U TIOHSATHH, SBJISIONINXCS CUCTEMHBIMHA JUTS OTACITBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBEeHHO-HAyYHBIC TMOHATHSA: HAyYHBIA (haKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHallM3, CHHTE3, KIacCu(puKamus, TEPUOINIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICITUPOBAaHNE, H3MEPCHHE, MOJCIb, SBJICHHE, IapHUKOBBIMA
s PekT, TeXHOTIOTHSI, MAaTEPUATIBI.

®duszmka: Marepusi, aToMm, O3JCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOMBI, PaJUOAKTHBHOCTh, MOJIEKYJA, AJICKTPUUYCCKUN 3apsij, MPOBOIHUKH,
MOJIYIIPOBOTHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, paCTBOP, PaCTBOPUMOCTb, KpUCTAIIIMUECKAs]
pemérka, CruiaBbl, (PU3UYECKUE BEITUYHMHBI, CTUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/161, COIHIIE.

buonorus: dorocunTes, npixanue, omocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yAOOpEHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJBI,
MOJIC3HBIE HCKOTIAaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIN4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIIETO
oOpa3oBaHUsl JIOCTUTalOTCA B Xoie OOy4YeHHMs] XUMHUU B €IUHCTBE Y4eOHOH u
BOCIIUTATEIHbHOMN JAESATEILHOCTHA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMU
COLUOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MNPUHATHIMU B
oOlllecTBE TMpaBWIaMH U HOPMaMU TMOBEACHUS M CIIOCOOCTBYIOT mMpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AINHI 00yIaFOIITIXCSI.

JIM4HOCTHBIE  pPE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHWEHTAMHA U
pacIIMpEHNE ONbITa AEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

EHHOCTHOT'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HICTOPHUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKU B KU3HU
COBPEMEHHOr0 O0IlIeCTBa, CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU HMH(pOpMAIUEeH O
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTECUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPa U OOIIECTRA,;

2) rpaIaHCKOr0 BOCIMTAHUSA:

MPEJICTAaBICHUSI O COLUAIBHBIX HOpMax MW MpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE, KOMMYHHMKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4yeOHOHCCIIEIOBATEIbCKONM, TBOPYECKOM M JAPYrUX  BHAX
JEATEeILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM IEATEILHOCTH TpHU
BBITIOJITHCHUH Y4YEOHBIX, TO3HABATEIbHBIX 3a7a4, BBITOJIHCHUH XHUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOITIOHUMAaHHUIO
W B3aUMOIIOMOIIM B TIpollecCe OTOM y4eOHOW JeATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHME M TIOCTYNKM CBOUX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUIN MTOCTYIKOB,;

3) HEHHOCTH HAYYHOTI' 0 O3HAHUA:

MHPOBO33PEHUECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W COCTABJISIONINE
OCHOBY I TIOHUMAaHWs CYITHOCTH HAayYHOW KApTUHBI MHUpPa, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS TPHUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOU CPESION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HABAaTEJIbHBIE MOTHBBI, HAPaBJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUM MO
XUMHH, HEOOXOJUMBIC I OOBSCHCHHUS HaAOII0IaeMbIX IIPOIICCCOB U SBIICHUH,
MO3HAaBaTeJbHOW, MHPOPMAIMOHHOW W YUTATEIbCKOW KYJbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4E€OHBIMM TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOM, JTOCTYMHBIMH TEXHUUYECKUMHU CPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O U TO3HAHMIO, JI0003HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TPOEKTHOM U  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTHM U YPOBHS OOy4Y€HHs B
JTaJIbHEHIIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTH J>KWU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCJIEACTBUU U
HEIPUSATHE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIIO/IGHUST TIpaBUJI  OE30MACHOCTH TPU  OOpalieHuu C
XMMHUYECKIMH BEIIECTBaMU B OBITY U PeasIbHOM JKU3HH;

5) TPy10BOIr0 BOCIUTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Npodeccuid U TpyJla pa3IudHoro poja,
YBaXEHUE K TPYLy MU PE3yNbTaraM TPYIOBOM JAEITEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHUS MPEJAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOP
UHAUBUAYATbHON TPACKTOPUH MPOJOIKEHU 00pa30BaHus C YUETOM JMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycHenrHou npohecCuoHaIbHOM NESITEIbHOCTH U Pa3BUTHSI HEOOXOIUMbBIX YMEHHUIA,
TOTOBHOCTb aJJalITUPOBATHCS B MPO(HECCHOHATILHOM cpeie;

6) 3K0J10rH4eCKOro BOCIIMTAHMSI:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE IEHHOCTH 3J0POBOI0 U
O0e3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nyecKoMy U TCHUXUYECKOMY 3/0POBbIO, OCO3HAHME IIEHHOCTU COOJIOACHUS
IpaBuJI 6€30MaCHOT0 MOBEICHUS MIPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIMSIX,
YIPOXKAKOUUX 30POBBIO U KU3HM JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
pEIIEHHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW NPUPOIHON CPENOH, I MOBBILICHUS
YPOBHSI  AKOJIOTMYECKOW  KYyJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTMYECKUX MPOOTEM MU MyTell HMX pPELICHHs] MOCPEACTBOM METOJOB XHWMHH,
HKOJIOTUYECKOTO MBIIUICHHUSI, YMEHUS PYKOBOJACTBOBATHCS UM B ITIO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAIIbHOM MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaIMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHUsI OOIEHAy4YHbIC TOHATUSA (3aKOH, TEOpus,
IPUHILINIL, TUIIOTE3a, GaKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPbIE
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MpeaMeTax U IO3BOJSIOT Ha
OCHOBE 3HaHUU M3 3THX NPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEITOCTHOU



HAy4YHOU KapTUHE MUPA, U YHUBEPCAIbHBIC yUeOHbIE NeUCTBUS (TT0O3HABATEIBHEIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOphIE obOecrneunBaioT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JICATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBHUS

ba3oBble Jornyeckue aeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPHUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMW: PACKPBIBaATh CMBIC] XUMHYECKHX TMOHATHH (BBIACISITH UX XapaKTepHBIC
MPU3HAKKM, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMHU IOHATHUSAMHU), HCIIOJIb30BaTh
MOHATHS )11 OOBACHEHUS OTJEIbHBIX ()aKTOB U SIBIICHUH, BELIOMPATh OCHOBAHUS U
KpUTEPUU I KIacCU(DHUKAIMA XUMUYECKUX BEIICCTB M XUMHUYECKHX PEAKIINH,
yCTaHABIUBATh TMPUYUHHO-CIIC/ICTBEHHBIC CBSA3M MEXIY OOBEKTAMU H3yUCHWS,
CTPOMTH JIOTHYECKHUE pacCykaeHus (MHIYKTUBHbBIC, e TyKTUBHBIE, TI0 AaHAJIOTHH),
JIeJaTh BBIBOBI U 3aKJIIOUCHUS

YMEHHE TMPUMEHSATh B TMPOIECCEe NO3HAHUS MOHATUA (TIPEAMETHBIE H
METanpeIMETHBIE), CAMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCTIOJIb3YEMbIE B XUMHUH,
peoOpa3oBhIBATH MTUPOKO MPUMEHSIEMbIE B XUMUH MOJICITHHBIC IPECTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ 3JIeMEHTa), XUMHYeckas ¢dopMmyna U YypaBHEHHUE
XUMHUYECKOHN peakIuy — MPH PEIICHUH y4eOHO-TT03HABATENIbHBIX 33/1a4, ¢ YIETOM
ATUX MOJICJIBHBIX TMPEJCTABICHUI BBISBIATh U XapPaKTEPHU30BAThH CYIECTBEHHBIE
MPU3HAKU U3Y9aEMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMUUYECKHUX PEAKIIUMA,
BBISBJSITh  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJCTBEHHBIE CBSI3M U
MIPOTUBOPEYMS B U3YUAEMBIX ITPOIIECCAX U SBJICHUSX.

Bba3oBble ucciienoBarebLCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BAaTh MOCTABJICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMSI, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPaBUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHNE OMbBITa 10 TUTAHUPOBAHUIO, OPTaHU3AIMHd M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, (GOopMyIHUpOBaTh OOOOIICHUS U
BBIBO/IbI IO pe3yJibTaTaM MPOBEIEHHOTO ONbITA, UCCIEAOBAHUS, COCTABIISTH OTYET
O MpojieJIaHHOM paboTe.

Pabora ¢ nundpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTaBICHUS, MOJyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJISipHAsl  JIUTEpaTypa XHUMHUUYECKOTO COJACpP>KaHUs, CIPaBOYHbBIC
nmocoousi, pecypcbl MHTepHeTa), KpUTHYECKH OIICHHUBATh IPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAIIHIO;



yMEHHE MPUMEHSTh pa3jilyHble METOJbI U 3alpoChl MPHU IMOUCKE U OTOOpE
UH(GOPMALIUM U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX MJIsi BBITOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a]1a4 ONPeIeIEHHOIO TUIIA, TPUOOPETEHHE OMbITA B
0o0JaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,
OBJIaJICHUE KYJbTYpOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENILHO BEIOMPATh ONTUMAJIbHYIO (hOpMYy MpeCcTaBiIeHUs nHpopMauu u
WUIFOCTPUPOBATh pEIIaeMble 3aJayd HECIO0XXHBIMH CXEMaMH, JHarpaMMaMH,
IpyrumMu hopmamMu rpa@uKki U UX KOMOUHALUSAMY;

yMEHUE UCIOJNb30BaTh W AaHAJIM3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIEI0BATENIbCKOM JeATEIbHOCTH UH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY KAarOWEHd MPUPOJTHOU
Cpelbl.

KomMMmyHuKaTHBHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eiCTBUS:

YMEHHS 3ajJlaBaTh BOINPOCHI (B XOJi¢ auajora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJIaeMoil  TeMmbl, (OPMYyJIUpPOBaTHL CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS MPEIIOKEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaTbl  ITO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JesiaTb IPEe3EHTAlUIO
pPEe3yJbTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOpHOro OIbITa,
nabopaTopHO PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHUS Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBATENbCKOW  JACSATENBHOCTH TPU  PELICHUU
BO3HUKAIOIIKUX MPOOJEM Ha OCHOBE Y4ETa OOLIMX WHTEPECOB M COTJIACOBAHMS
no3utuii (00CyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAHHAIIUS
COBMECTHBIX JECHUCTBUM, OINPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJTHEHHOW PaOOTHI M IPYTHE).

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIC NCHCTBHA:

YMEHUE CaMOCTOSITEJIBHO ONPENEATh LEIU JESITEIBHOCTH, IUIAHWPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITENIbHOCTD, BRIOMpATh Hanbosee 3h(PeKTUBHBIE CITOCOOBI PEIICHUS YI€OHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEbHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  aITOPUTM JIEUCTBUM TPU BBINOJHEHUM 33JlaHUM C  y4ETOM
[IOJIy4Y€HUs HOBBIX 3HaHMM 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBHE IMOJIYYEHHOI'O PE3yJIbTaTa 3asiBICHHOW LEIH, YMEHHE
UCITIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3aJJaHUN.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 10 OCBOEHHUIO 00SA3aTEIbHOTO
COJIepKaHusl, YCTAHOBJIEHHOTO JaHHOW denepaibHOW paboyell MporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYyYalOIIMMUCA HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI



NeucTBUM, crnenuduyeckue Uil  TpeAMETHOM oOmactu  «XUMHS», BHUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalni,
peoOpa30BaAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYyAITUSX.

K koHily 00yueHus B 8 kyiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXxaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHWYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKHI 3JEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOAHOPOAHAS ), BAICHTHOCTh, OTHOCUTEIbHAS ATOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpPHAas Macca,
MaccoBas J0Jisi XMMUYECKOT0 3JIEMEHTA B COEIMHEHUU, MOJIIPHBIN 00BEM,
OKCHJ|, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PEeaKIus, Kiaccuukanus peakiuii: peaxiuu
COCAMHEHHUS, PEAaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMeHa, 9K30- U SHJIOTEPMUUECKHE PEaKIINU, TeINTIOBOM A(DPEKT peakiium,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, PaaAyC
aTomMa, XMMHUYECKas CBA3b, MOJISIpHAsT W HEMOJISIpHAsT KOBAJICHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTMOH, aHHOH, PacTBOp, MaccoBas J0Js BEIEeCTBa
(MpouEeHTHAas KOHIIEHTPAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHWYECKHX TOHSATUUA H
MPUMEHSTh 3TU MTOHATHS TPU OMUCAHUM BEUIECTB U UX MPEBPAIICHUN;

e HCIOJB30BAaTh XHUMHYECKYIO CHMBOJHKY [UJISI COCTaBICHHUS (HOpMyI
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINN;

e ONpEACNATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWMHApPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCY COEIMHEHUH I10
dbopmynaM, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsE W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbica llepuogmueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX JJIEMEHTOB OT MX MojoxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAHEHHUSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHs, 3aKOHa ABOTaapo;

e ONUCHIBATh W XapakTepu3oBaTh TabMuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XHMHMYECKUX OJJIEMEHTOB: pa3jiuyaTh [OHITUS «TJIaBHas
noarpynna (A-rpymnma)» u «mnobounas noarpynmna (b-rpymma)», mainelie u
OOJBIIIME TEPHUOJIbI, COOTHOCHTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucrema xumuueckux osiementoB . .
MenpeneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsJl sapa, 00IIee YUCIIO0 IIECKTPOHOB
U pacrpeieNICHUe UX MO AIEKTPOHHBIM CJI0SIM);

e KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIMX B pPEAKIUU
BEILECTB, M0 TEIUIOBOMY 3P PeKTy);

e XapaKkTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJITBEPIKIAsl OMMCAHUE TPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHM;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX MpEBpalleHUl B
Pa3TUYHBIX yCIIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 1o Gdopmyie
COEIMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHCHHUIO XUMHUYECKOMN PEaKInu;

e TPUMEHSITH OCHOBHBIE OTIEPAIIMH MBICTUTEIBHON JEATEILHOCTH — aHAIH3
U CHHTE3, CpaBHEHHUE, 0000IIeHne, CUCTEMATU3AINI0, KIacCU(pUKAIUIO,
BBISIBJICHWE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Y4Y€HHUS CBOMCTB
BEIIECTB M XHMHYECKUX PpEaKIUh, eCTEeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSI — HAONIOACHUE, W3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e cIeAOBaTh MpaBWIaM  TIOJIb30BaHUS ~ XMMHMYECKOM  TOCYIoMl U
7abopaTOpHBIM 000pY/JOBaHUEM, a TakXKe TMpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLUMSIMU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYyYCHHI0 W COOHMpaHUIO
ra3zo00pa3HbIX BEMIECTB (BOJOPOIAa M KHUCIOpPOAA), IPHUTOTOBJICHHUIO
pacTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl IO
pacIio3HaBaHUIO PACTBOPOB IIEI0UYEH U KHCIOT C IIOMOIIBI0 HHINKATOPOB
(makmyc, peronmdTanenH, METUIOPAHXK U IPYTHE).

K koniy o0ydenus B 9 kj1acce mpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCT Y O0YYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHUX TOHSATHUH: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPUIIATECILHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIMs, XUMUYECKasi CBsI3b, TETUIOBOM 3 (heKT
peakiuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIMUTHI,
HEAJICKTPOJUTHI, DJICKTPOIUTHYECKAs TUCCOIMAIUS, PEAKIIMd HOHHOTO
oOMeHa, KaTtaiuM3aTop, XHWMHYECKOE€ paBHOBecHE, OOpaTUMbBIE W



HEOOpaTUMbIE PEAKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTAaHOBIICHHE,
aIoTponus, aMm(pOTEepHOCTh, XMMHUYECKast CBsI3b (KOBaJEHTHAs, MOHHAs,
MeTajuInyecKas), KpUCTaIMYecKas pemeérka, KOppo3us METalJIOB,
CIUUIaBbl, CKOPOCTh XHMHYECKOM peakiuu, TMpeaeabHO OMyCcTUMas
koHueHtpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHH U
MIPUMEHSTh ATU MTOHATHS IIPU OMTMCAHUM BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIi COCTaBJIeHUS (HOpMyT
BELIECCTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONPEAEIISITh BAJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX JIEMEHTOB B
COCIMHEHMSX PA3JIMYHOTO COCTaBa, NPHHAMIECKHOCTh BEHIECTB K
onpeneéHHOMY KJIACCy COEIUMHEHUN 1Mo (QopMyiam, BHI XUMHUYECKOU
CBs3M (KOBaJE€HTHasi, MOHHAs, MeETaJUIMuecKas) B HEOPraHWYECKHUX
COCMHEHUSX, 3apsij] MOHA MO XUMHUYECKoW (opmyie, XapakTep Cpenbl B
BOJIHBIX PACTBOpaxX HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTAIITMYECKOM
PEHIETKY KOHKPETHOTO BEIIIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHHMaHUE: OIKMChIBaTh W XapaKTepHU30BaTh
tabnmmunayto popmy I[leprogndeckoit CHCTEMBI XUMUYECKUX DJIEMECHTOB:
pasnmuyaTh TOHATHS «TJaBHas mnoArpynmna (A-rpynma)y W «moOodHast
noarpynna (b-rpynma)», manbie u OojblliMe MEPUOAbl, COOTHOCUTH
0003HAauUEHHUS, KOTOpbIE HMEIOTCS B TEPUOJUYECKONM TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTHKAMH  CTPOEHHUSI  aTOMOB  XHMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsa sapa, oOIIee YHCIO JIIEKTPOHOB U
pacrmpeiciecHne WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeaenax MajblX EPUOAOB U TJIABHBIX MOJATPYMI C YUETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMHUYECKHUE peakiuu (10 YHCIly U COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BELIECTB, IO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHHIO CTENEHEH OKHCIEHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMME W CIEIU(PUICCKHE XUMHYCCKUE
CBOMCTBAa TPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPXKAas OINKUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBIISITb YPABHEHUS BJEKTPOJUTUYECKON JIUCCOLMALMU KHCIOT,
LIEJI0YEH U COJIEN, TTOJTHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlHi, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXKTY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEZICTBOM COCTABIICHHUS JIEKTPOHHOTO OaaHca dTHUX PEaKIuii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNA B Pa3TUUIHBIX
YCIIOBHSIX;

BBIUUCTISATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEHTa 1o (dopMyIie
COCMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHCHHUIO XUMHUYECKOMN PEaKINN;

coOnofaTh  MpaBWiia  MOJIb30BAHMS ~ XUMHUYECKOW  MOCYJIol U
1abopatopHpiM 000OpYyJOBaHWEM, a Takke TMpaBuia oOOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HHCTPYKIMSMHU TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHX OIBITOB MO TOJYyYEHHIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

MPOBOJUTH  PEAKIMH, TOJATBEPKAAIONINE  KAYeCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMUI-,
noaua-, kKapobonar-, ¢ocdar-, cuwiIMkKar-, cyibhar-, THIPOKCHUJI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3YyYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHWYECKHUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTIEPAIIUU MBICTUTEILHON EATEIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMAaTU3aluio, BBISBICHUE
NPUYUHHO-CIICACTBCHHBIX CBS3€H — ISl M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKHX PEaKIHi, €CTeCTBEHHO-HAyYHBbIE METOIbl TIO3HAHUA —
HAOIIO/IeHNE, W3MEpPEHUEe, MOJCIMPOBAHHUE, IKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHme

Ne (undposbie)
pa3jiejioB U TeEM Konrpoubnsie  IIpakTnyeckue

n/n Bcero o0pa3oBaTesibHbIE
NPorpamMmsblI padoTsI padoThI

pecypcbl

Paznen 1. [lepBoHavaibHble XMMUYECKHE TOHSATHSA
XuMHst — BaKHaA
o0JacTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' PAKTUYECKOM https://m.edsoo.ru/7f41837¢
NEeSATETbHOCTH
YeJoBeKa
BemectBa u

1.2 XUMHYECKUE 15 1 bubmorexa OK

' https://m.edsoo.ru/7f41837¢
peakiuu

Hroro no pazneny 20

Pasnea 2. BaskHelimme npeAcTaBUTEIM HEOPraHUYECKUX BelecTB

Bosnyx. Kucnopon.

bubmnoreka LJOK
2.1 I1 §) 6
OFITHE © https://m.edsoo.ru/7f41837¢
OKCHIaX
29 Bomopon. Ilonsitue g 1 bu6nuoreka [IOK
’ 0 KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Bopa. PacTBopsr. Bt LIOK
HOJINOTEKA
2. I1 1 1
3 OHATHE 00 > https://m.edsoo.ru/7f41837¢
OCHOBaHUIX
OCHOBHBIE KJIaCCHI
24 HEOpPraHUYECKUX 11 1 1 bubmorexa LIOK
' P . https://m.edsoo.ru/7f41837¢
COeIUHEHNH
Hroro no pazgeny 30

Pazpnen 3. llepnoanueckuii 3axon u Ilepuoguyeckas cucreMa xumudeckux 3jiemenTon 1. U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuum

[Tepuoanueckuit
3aKOH H

31 [Tepuoanueckas
' cucremMa
XAMUYECKHX

anementos /l. W.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢




Meuneneesna.
Ctpoenue aToma

XUMH4YecKasd CBI3b.

30 OKucIuTeNnbHO- g bubmuorexa [JOK
' BOCCTAHOBUTEIbHbBIC https://m.edsoo.ru/7f41837¢c
peakuuu

Hroro no pazneny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I1O 68

I[TPOTPAMME




9 KUIIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTH4eckne
padoThI

DJIeKTPOHHBIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Pasznea 1. BemecTBO M XMMHYECKHE PeaKIIMU

1.1

IToBTOpEHUE U
yrityOJieHre 3HaHUH
OCHOBHBIX Pa3/I€JIOB
Kypca 8 kiacca

bubmnoreka LIOK
https://m.edsoo.ru/7f41a636

1.2

OcHOBHBIE
3aKOHOMEPHOCTHU
XUMHUYECKHUX
peakiuii

bubmnoreka LIOK
https://m.edsoo.ru/7f41a636

1.3

DNEeKTpOIUTHYECKAs
JTUCCOITUAITHS.
XUMUYECKUE
peaxiuu B
pacTBopax

bubmnoreka LJOK
https://m.edsoo.ru/7f41a636

Hroro no pazaeny

17

Pa3zgen 2. HeMeTaJJIBI M X COeAMHEHUS

2.1

OOmas
XapaKTEPUCTHKA
XUMHNYCCKUX
asieMeHToB VIIA-
rpynisbl. ["anorens

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

2.2

O61mas
XapaKTepUCTHKA
XUMHNYECKUX
271eMeHTOB VIA-
rpynnsl. Cepa u eé€
COEIUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

23

O61mas
XapaKTepUCTHUKA
XUMUYECKUX
271eMEHTOB VA-
rpynnsl. A3oT,
dochop u ux
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

24

O61as

bubnuoreka [IOK




XapaKTEePHUCTHKA
XUMHUYECKUX
aneMeHToB [VA-
rpynmsl. YTaepoa u
KPEMHMH U UX
COCJIMHEHUS

Hroro no pazgeny 25

https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaJiIbl M MX COeANHEHUS

31 OO01wue cBoiicTBa 4 bubmnoreka LIOK
’ METAILIOB https://m.edsoo.ru/7f41a636
Baxueiinime BuG 1IOK
HOINOTEKA
32 16
METAJLIBL I HX https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 20

Pasnen 4. Xumus u oxkpy:xamomas cpeaa

BemecTBa u
4.1 Marepuabl B )KU3HH 3 bubmuorexa [IOK
. b https://m.edsoo.ru/7f41a636
JeJoBeKa
Hroro no pasaeny 3
PesepBHOE Bpems 3 bub6nnorexa [IOK
b b https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




IHNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOI'PAMMBbI

8 KUIACC

Kon
NPOBEPsSIEMOT0
pe3yJbTarta

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1

ITo Teme: ((HCpBOHa‘IaJ'IBHBIe XUMHWYCCKUC ITOHATHUA

1.1

1.2

1.3

pPacKphIBaTh  CMBICI  OCHOBHBIX XHMHYECKHUX TIOHATHH: aroM,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, NPOCTOE BELIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHMHYECKOTO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMHMUECKas peakius,
KjJaccu(uKalus — peaklMi:  peakUuu  COEAMHEHUs,  pPeakLUuu
pa3NIOKEHUs, PEaKIMW 3aMEIICHHs, peakmud OoOMeHa, JK30- U
HHJIOTEPMHUYECKHE DPEaKLUH, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas J10J1s BellecTBa (MPOLEHTHAs KOHIEHTPaLKs) B pacTBOpe

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATHH U
MPUMEHSTH 3TU MOHATUS IPU ONMUMCAHUH BELLIECTB U UX IPEBpalleHUu
HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJi€HUS (HopMyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4YCHHsA, 3aKOHa

ABorazapo

1.5

ONPCACIIATH BaJICHTHOCTD aTOMOB 3JICMCHTOB B 61/IHapHLIX

COETUHEHUSIX

1.6

KJIaCCU(UIMPOBATh XMMHUYECKHE pPEAKIUH (110 YUCIYy U COCTaBY

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3 (DeKTy)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATH MAacCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (opmyie

COEIUHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MO3HAHMS — HaOJIOJIEeHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIH )

ITo Teme: «BaxHeiiire npeacTaBUTEIM HEOPTaHUUECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHMHUYCCKUX MMOHSTHM: OKCHI,

KHUCJ10Ta, OCHOBAaHHEC, COJIb

2.2

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJaccy

COeTMHEeHMH 10 (hopmysiam

23

KJ'IaCCI/I(bI/ILII/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

24

2.5

2.6

XapakTepu3oBaTh (ONHKCHIBaTh) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIas ONHCAHHE MpUMEpaMU

MOJIEKYJIIPHBIX YPAaBHEHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUIA

IMPOrHO3NPOBATH CBOMCTBA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBda, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

CIEOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TOCYyAOM H
1abopaToOpHBIM 000PYJOBaHHEM, a TaKXKe IMpaBUIaM OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO IMOJYYCHHUIO U COOMPAHUIO
ra3000pa3HbIX BeIIECTB (BOJOpOJA M KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAEIEHHOM MacCOBOM J0JIEM PacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATH U MMPOBOJAUTh XUMUUYECKHE SKCIIEPUMEHTHI 110
pacno3HaBaHUI pACTBOPOB ILEJIOYEH M KUCIOT C IOMOLIBIO

MHAMKATOPOB (JakMyc, eHondTarert, METHIOPAHK U IpYTHe)

2.7

IIPOBOJIUTH PACUYETHI IO YPAaBHEHNUIO XUMHUYECKOW pEaKIK1
ITo Teme: «llepuomnuecknii 3akoH u Ilepumonnueckass cucrema
xumuueckux snemeHTtoB J[. M. MennaeneeBa. CtpoeHne aToOMOB.

Xummndeckas cBa3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIC PCaKum»

3.1

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHATUH: SIpO aToMa,
QJIEKTPOHHBIA CIIOW aToMa, aTroOMHas OpOWTanb, paguyc aroma,
XMMHMUECKasl CBsI3b, IOJIApPHAs W HEMOJSpHAs KOBAJIEHTHas CBS3b,
AJIEKTPOOTPULIATEIBHOCTh, HOHHAs CBsS3b, MOH, KAaTHOH, aHHOH,

CTCIICHb OKUCJICHUA

32

KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI




33

34

OINKCBHIBATh M XapaKTepu30BaTh TabmuuHyio (popmy [lepnommdeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAS
noarpynmna (Arpynma)y wu «mobouyHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl

packpsiBaTh cmbica Ilepuonnueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATH TOHUMAaHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJJIEMEHTOB OT WX NOJOXKeHUs B Ilepuogmueckoii

CUCTEMC

3.5

COOTHOCUTh  O0O3HAUeHHUs, KOTOpblE HUMEITCS B  TabmuIe
«llepnognueckass  cucrema  XuUMUYeckux  snemeHTtoB  J.H.
MeneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB M 3apsja  sjapa, oOlee dYHcio

QJICKTPOHOB M PACIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIpCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

OIIPEACIIAT BHO XUMHUYECKOU CBSI3HU (KOBaHCHTHaH u I/IOHHaH) B

HCOPTaHUYCCKUX COCTUHCHUAX

9 KIIACC

Kon
NpoBePsSIeMOro
pe3yabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHusA

1

ITo Teme: «BemecTBo U XUMHU4YeCKas peakuus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX TIOHSATHUH: pacTBOp,
SJICKTPOJIMUTEI, HEJ3JICKTPOJIHUTHI, J3JCKTPOJIUTHYCCKAsA AUCCOUMAIMA,
peaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOe pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIe peakuuu,
OKHUCJIUTEITFHOBOCCTAHOBUTEILHBIC peaxiuu, OKUCIIUTENb,
BOCCTAQHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOITHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,
METaJUIN4YecKasi), KpPUCTAJUIMYeCKas pemETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOU peaKkuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U

MIPUMCHATDH 3TU MMOHATUA IIPHU OIIMCAHUU BEIICCTB U UX HpeBpaH_[CHI/Iﬁ




1.3

COCTaBIIATh YPABHEHUS DJIIEKTPOJUTHUYECKONM IUCCOLUALUU KHUCIIOT,
LICJI0YE M COJIEH, IOJIHBIE M COKPALEHHBIC YPaBHEHUs DPEaKLUU

HOHHOI0 OOMeHa

1.4

pacKkpeiBaTh CYIMIHOCTb OKHCIHUTCIbHO-BOCCTAHOBHUTCIBHBIX pCaKHI/Iﬁ

MOCPEICTBOM COCTABIICHHS JIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.5

IIPOBOJIUTH PaCUEThI 110 YPAaBHEHUIO XUMUUECKOU peaKkluu

IIo temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtamiel U UX

COCOAUHECHUS»

2.1

2.2

23

24

2.5

XapaKkTepu30BaTh (OMHUCHIBATh) 00IINE U crienn(PUIECKue XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX

XUMHYECKHUX PEaKIUi

COCTaBJIAITh YPABHCHUA peaKHHﬁ, IMOATBEPKAAOIINX CYIICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMHU pPA3JINYHBIX KJIaCCOB

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTU MPOTCKAaHHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3IMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaToOpHBIM 000PYJOBaHHEM, a TaKXKe IMpaBWIaM OOpalleHUus
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO IMOJYYCHHUIO U COOMPAHHUIO

ra3000pa3HBIX BENIECTB (aMMHUAaKa U YTIIEKHUCIIOTO ra3a)

MNpOBOAWTL PCaKUHH, MMOATBCPKIAIONINC Ka4eCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womua, kapOonat, Qocdar, cummkar, cynabdar,
THUAPOKCUAWOHDBI, KaTUOHbBI aMMOHUS, WOHBbI H3YYCHHBLIX MCTAJJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

ITo Teme: «XuUMHUS U OKpYXKaroliasi cpenay»

3.1

pacKpbIBaTh  CMBICII  OCHOBHBIX XuMuueckux noHstui: [IJIK

BCIICCTBA; KOPPO3UA MCTAJJIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTSIIBHON JEATCIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHUE, OO0O0OIIeHNe, CHCTeMAaTHU3alNIO,
BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBSA3CH — JUISI  M3YYCHHS

CBOICTB BCIICCTB M XHMHUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOABI IIO3HAHHUA — Ha6J'IIO,Z[eHI/IC, HN3MEPCHUE, MOACIHUPOBAHUC,

AKCIEPUMEHT (peabHbIN U MBICIICHHBIN)




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUA

1

HepBOHa‘IaJIBHBIe XUMHUYCCKUC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poib XMMUM B KU3HU 4YeloOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. dusnueckrue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

IlonsTue o METOJax IO3HaHWA B XUMHH. Ywucteie B€IICCTBA U CMCCH. Crioco0n1

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI W MOJICKYIJIBI. Xumuueckue d3neMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpoCThIe U CII0KHBIE BEleCcTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOcHUTEnbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMHUYECKOr0 JIEMEHTa

B COCIUMHCHNU

1.5

1.6

KomnuectBo BemiectBa. Monb. MonspHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX CO€JII/IHCHI/II\/'I
duznyeckue U XUMHUUYECKHE SBICHUS. XUMHYecKas peakuusa u eé IMPU3HAKH.

3akoH COXPAaHCHUSA MACCHI BCUICCTB. XHUMHUYECKHUE YpaBHCHHUA. KHaCCI/I(I)I/IKaLII/Iﬂ

XUMUYECKHUX PEaKIUi (COCTMHECHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, C TpaBUJIaMH
pabotel B saboparopud U nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opysoBaHHEM, HM3yYe€HHE M ONUcaHHe (PU3UYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BELIECTB, HaOmojeHue (u3nyeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJ1a, paCTHPaHUE caxapa B CTYIKE, KUTIEHHE U KOHAEHCAllKs BOJbI) U

XUMUYECKUX  (TOpeHHe  CBeYH, INPOKAJIMBAHHUE  MEIHOH  IPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOIEHWEe W OINUCaHWe
NPU3HAKOB MPOTEKaHMS XMMHUYECKMX peakuui (pas3iokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioKeHue
ruapokcuaa Meau(Il) mpu HarpeBanuu, B3aMMOAEUCTBHE XKee3a C paCTBOPOM

coym menu(1l), m3ydeHue cnocoOoB pasaeneHus cMecei (C TOMOIIBI0O MarHuTa,




(GbuIpTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OYHUCTKH HOBapeHHOﬁ COJiu, Ha6JHO,Z[CHI/Ie 1 OIIMCaHHUC PE3YJIbTATOB IIPOBCIACHUA
OMBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHUE MOJICIei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnerinme npencraBuTeNm HEOPraHMYECKUX BEIIECTB

2.1

2.2

23

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopon — aneMeHT M Ipocroe
BenlecTBo. Haxokaenue kuciaopoja B MpUpojae, GU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakumu ropenus). Oxcunapl. [Ipumenenne kuciopona. CriocoObt
MOJly4eHHUsl KUCIOpoJa B J1a00OpaTopuud M MPOMBINIICHHOCTH. KpyroBopot

Kuciopoza B npupoje. O30H — aJuIoTponHas MoIupHUKanus KHCI0poaa

TernoBoit 3¢ (hexkT XUMUIECKOH peakiny, TEePMOXUMUYECKHE YPAaBHEHUS, K30~
U DHIOTEpMUYECKHUE peakunu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3AyXa,
ycuieHne napHUKoBoro 3¢ dexra, paspyiieHre 030HOBOTO CIIOs

Bonopon — anemeHT M mpocroe BemecTBo. Haxokaenue Bomopona B HPHUPO]

¢u3nveckne M XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ITOyYeHHUS.

Kucnotsl u conn

24

MossipHblil 00bEM ra30B. Pacyérbl 1o XUMUUYECKUM ypaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak  pacrtBoputens.  PacTBOpBL
HacellieHHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE
MaccoBasi 107 BellecTBa B pacTBOpe. XHUMHUUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Pons pacTBOpoB B Mpuposie W B KU3HU 4eloBeka. KpyroBopor
BOJIbI B MpUpPOJE. 3arps3HEHUE MNPUPOJIHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOIHBIX BOJ

Knaccudukanust neopranmueckux coeaunennid. Oxcunapl. Knaccudukarus
OKCHJIOB: cojeo0Opasyoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenknatypa okcuaoB. Dusznyueckne M XUMHYECKHE

CBOMCTBA OKCHOB. HOJ’Iy‘{eHI/IC OKCHUI0B

e,

2.7

OcuoBanus. Kiaccudukauus ocHOBaHMiA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHU. DU3NYECKUE U XUMHYECKHUE CBOMCTBA

ocHoBaHui. [lomydyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciaor. Dusndeckue u
XMMHUYECKHE CBOMcTBa KucioT. Psim aktuBHoct metaiuioB H.H. bekerosa.

[Tonydyenue kucior

2.9

Commu. Homenkiarypa cosieil. @U3MUYECKUE U XUMHUYECKUE CBOMCTBA COJICH.

ITomyuyenue conen




2.10

I'eneTmueckas CBA3b MECXKOY Ki1acCaMH HECOPraHUYCCKHUX COC,HI/IHGHHP'I

2.11

XVMMHYECKUH  DKCIEPUMEHT: KAa4eCTBEHHOE  OIPEAECICHHE  COACP KAHUS
KHCIIOpOJia B BO3JyX€, MOJYy4YEHHE, COOMpaHUE, paclo3HaBaHUE U H3yueHUE
CBOMCTB KHCIJIOPO/JIa, HAOJIOACHNE B3aUMOJIEHCTBUS BEILIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOSHUKHOBEHUS U MPEKpAIleHNs FOpeHus (110)kapa), 03HaKOMJIEHUE C

o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMCTB, MOIy4eHue, coOupaHue,
pacro3HaBaHUEe U W3Y4YEHUE CBOMCTB BOAOpOJa (TOpEHHE), B3aHMMOJICHCTBHE
Boziopoaa ¢ okcusioM meau(Il) (Bo3MoKHO MCTIONIB30BaHNE BUIEOMATEPHAIIOB),

HaOrosieHne O00pasloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
0COOEHHOCTEH pacTBOpEHHUs] BELIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHOM MACCOBOM JOJEH pacTBOPEHHOTO
BEIIIECTBAa, B3aUMOJICHCTBUE BOJAbI C MeTallaMM (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M LIEeJIoYeil C MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpasLloB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAOIIOJECHHE HW3MEHEHUS
OKpPAacKM MHJUKATOPOB B pacTBOpax KHUCIOT W INEJIOYEH, W3y4YCHHE
B3aumozeiicTBus okcuga Menau(Il) ¢ pacTtBopoM cepHOl KHCIOTHI, KHCIOT C
MeTaJlJIaMH, PEAaKIUI HEUTpaJIU3aliy, [10JIy4€HUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOr0 MeTajula JApPYyrMM M3 pacTBopa COJIM, peElICHHE
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHelimme Kiacchl HEOPraHMYECKHX

COCTUHEHUIN
Ilepnonnueckuii 3akoH u [lepuonnueckas cucremMa XUMHYECKUX 3JIEMEHTOB

.. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKasi CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIINN

3.1

[lepBbie TOMBITKM KJIACCU(MUKAIMA XUMHUYECKUX dyieMeHTOB. [loHsaTtne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIETOYHBIE W IIEIOYHO3EMETbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMdoTepHbIC

OKCHUABI U THAPOKCHUABI

3.2

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMudeckux 3yemeHToB [1.1.
MeHaeneena. Kopotkonepuoanas u JUTMHHOTIEpUOIHAS (hopMbI
[lepuoanueckoit cuctembl xuMuueckux odnemeHtoB J[.M. Menzeneesa.
Ilepuponsl u rpynmbl. PU3HYECKUI CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIeMeHTa

3.3

Ctpoenne atomoB. CoctraB aToMHBIX sAnep. M3ortomnbl. DnekTpoHbl. CTpoeHHE

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX DIIEMEHTOB




[Tepuoauueckoit cuctemsl .M. MenzaeneeBa. XapakTepuUCTUKa XHUMHUYECKOTO

3JIEMEHTA 110 ero nosoxenuto B [lepuoguueckoit cucreme .M. Menzeneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paanuyCa aToOMOB XHUMHYCCKUX JJICMCHTOB,
METAJIMYECKUX W HEMETAJIMYECKMX CBOMCTB MO TpyIIaM U MepUOAaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XMMHYECKUX|
AJIEMEHTOB I pa3BUTUs Hayku W mnipakTuku. .M. MenpaeneeB — y4€HbId U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHasT U HEMOJIAPHAsi) CBS3b.

:‘)J'ICKTpOOTpI/II_IaTeHBHOCTL XMMHUYECKHX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenenp okxucineHusa. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporueccs
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIU

XVUMHYECKUN HKCHEPUMEHT: H3Y4YeHHE O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJJIOB, B3aUMOACHUCTBUE T'MIPOKCHAA IIMHKA C PAcCTBOpaMM KHUCIOT U

menoqeﬁ, IMPOBCACHUC OIILITOB, HUJUIIOCTPHUPYIOIIUX IPUMEPBI OKHCIUTCIBbHO-

BOCCTAHOBUTEJIbHBIX PEaKUil (TOpEHUE, peakuu pa3yioKeHUs, COCTUHEHUS)

9 KITIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHUS

BemecTBo 1 XuMuueckas pcaknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMHIECKUX demMeHToB J[. 1.
MenpeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalblUsi U HX
COCMHEHHI B COOTBETCTBHHM C MOJIOXKEHHEM 3JIeMeHTOB B llepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XUMHUYECKOW CBSI3M. THUMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU
Y BHJIa XUMUYECKOH CBsi3u. Kiaccudukarus 1 HOMEHKIIaTypa HEOpPraHUYECKUX
BellecTB (MEXIyHApOJIHAs M TPUBUAIbHAsA). XUMHUYECKHUE CBOWCTBA BEILECTB,
OTHOCSIIMXCA K  Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKHX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHUYCCKHUX BCUICCTB

1.3

Knaccugukanus XuMHU4ecKuX peakiuii o pa3iIudHbIM IPU3HAKaM (110 YUCITy U
COCTaBy Y4YacTBYIOUIMX B PpEakUUH BEIIECTB, MO TEIIOBOMY 3(pdekTy, o

U3MEHEHHIO CTEICHEeW OKHCICHUS XHMHUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYacTHIO KaTaiu3aropa). OK30- W DSHIOTEPMHUYECKHE pEeaKiuH,

TEPMOXUMHUECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTU XUMUYECKON peaKuu

1.4

[Tonatne 00 OOpaTHMBIX M HEOOpPATHMBIX XUMHUECKUX peakiusax. [loHsrue (
TOMOT'€HHBIX U I'€TEPOreHHBIX peakuusax. [IoHsTHEe 0 XUMUYECKOM PaBHOBECHHU.
@akTOopsl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pEakLMM U II0JO0KEHHUE

XUMHYECKOT'O paBHOBECH A

1.5

1.6

1.7

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHE  ypaBHEHMM
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLUH C HCIOIb30BAHUEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 37EKTPONUTUYECKON JUCCOLMALUU. DJIEKTPOJIUTHl M HEIIEKTPOJIUTHI.
KaTtuonsbl, annoHbl. MexaHu3M JUCCOIMAIIMY BEIIECTB C Pa3IMYHbIMU BUAAMU
xuMHudeckol cBsizu. CreneHs aucconuanui. CHIIbHBIC U CIIA0BIC DJICKTPOJIUTHIL.
Peakiiun moHHOro oOMeHa. YCIIOBHS NMPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBIE HMOHHBIE YypaBHEHHs peakiuil. CBoiicTBa KHCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TIPEACTABICHHH 00 SJIEKTPOJUTHYCCKOU

nuccounanuu. KauectBeHHble peakuuu Ha HOHBL. [[oHSATHE O THAPOIU3E CoJen

XVMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALTHYECKHX
pEIIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U HEeMeTauioB (rpadura u

anmMasa), CIIOXKHBIX BEIIECTB (XJIOpHIA HATpHs); UCCIECJOBAaHHE 3aBHCUMOCTHU
CKOPOCTH XHMHYECKOW peakluu OT BO3JAEHUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIPOBOJHOCTM  PACTBOPOB  BEIIECTB,  Ipoliecca
IMCCOIMALMN  KHCJIOT, INeNouel M comedl  (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); TPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peaKkiii HOHHOro oOMeHa (o0pa3oBaHME OCaJlKa, BbIIEICHHE ra3a,

0o0pa3oBaHHE BOJbI); OMNbBITOB, HUIIOCTPUPYIOUIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUIl (TOpeHHE, PEeaKLHUHU DPA3JI0KEHUS, COCTUHEHHUS);
pacro3HaBaHHe HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIIUi

Ha MOHBI; pCHICHUC SKCIICPUMCEHTAJIBHBIX 3aJa4

Hemeramisr 1 ux COCIMHECHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTeTeHN OKucIeHus. CTpoeHre U GU3NYECKUE CBOWCTBA TIPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpe XJopa
(B3auMoJielicTBHE C METaJllaMy, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOJIOPO/I.

ComngHast KUCJIOTa, XMMUYECKHUE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. Jleiicteue




XJIOpa ¥ XJIOPOBOJAOPOZAa Ha OpraHu3M 4ejoBeka. Bakueiiime XJopuibsl U U

HaxO0XJICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE cTeneHN okuciaeHus. CTpoeHue U Gpusnueckue cBoiicTaa
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PUKAIIH
KUCJIOpOJa U cepbl. XMUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHUE,
¢usnyeckue W XUMHYeCKHe CBOHCTBA. OKCHIBI Cepbl KakK IPEACTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHast KHcIOTa, (GU3NYECKHE M XMMHUYECKHE CBOMICTBa
(oOmme Kak TpeACTaBUTENs Kilacca KUCIOT M cnenuduyeckne). XUMHUECKUE
peakimy, JeKallue B OCHOBE MPOMBIIIICHHOTO crnoco0a IMOJyuyeHHUsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CCpHOfI KHCJIOTBI, KQYCCTBCHHAA pPCAaKIUsd Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COeIMHEHMH B MpHpoje. XHUMHUYECKOE
3arps3HEHUE OKPY)KAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KHUCIIOTHBIE JI0XK[IH,

3arpA3HCHHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €ro IpeaoTBpallliCHUA
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OO6mrast xapakTepHCTHKa 3JIeMEHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCICHUS. A30T, pacClpOCTPAaHEHHUE B IPUPOJIE,
¢busnueckre U XuMu4eckue cBorictsa. KpyroBopot azora B mpupoae. AMMHAK,

ero (U3MYECKMe M XMMHUYECKHE CBOWCTBA, MOJIydeHHE W mnpuMeHeHue. Comm
aMMOHUsS, UX (QU3NYECKHME M XUMHUYCCKHE CBOWCTBA, IPUMCHCHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJIyYEHHUE
(¢u3nyecKkue W XMMHYECKHE CBOWCTBa (0OlIMe Kak MpeJACTaBUTENs Kiacca
KUCJIOT U crnenuduyeckue). VMcnonp3oBaHue HUTPATOB U COJieH aMMOHHS B

KaueCcTBE MUHEPAIbHBIX YI0OpeHHil. XUMHUYEeCKOe 3arpsi3HEHHE OKpYKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arPA3HEHNE BO3/TyXa, TOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHbie Moaupuxanuu (ocdopa, Guzndeckue U XUMUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMUYECKUE CBOWMCTBa, mosrydeHue. lcmonb3oBanue ¢QocdaroB B kadecTBe

MUHEPAIbHBIX YI00peHHit

2.5

Obmiast xapakrtepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHHUS. YTJIepol, aJUIOTPOIIHbIE
MOTU(UKAIINK, PACIPOCTPaHEHHE B MpPHPOJE, (U3NYECKHE U XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepoma B mpupojae. OKCUAbI yriepoja
ux (uU3NYecKue M XMMHUYECKHUE CBOICTBA, NEHCTBHE HA >KUBBIE OPraHU3MBI,

IMOJIYUCHHE U IPUMCEHCHUC. DKOJIOTHYECKHE HpO6J'IeMBI, CBsI3aHHBIC C OKCUJIOM




yriepona(IV); rumotesa rino0anpbHOTO TMOTEIUICHHS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ COJM, WX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, TMOJy4YCHHE W NpUMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEIIbCKOM XO03SIHCTBE

2.6

2.7

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COEIMHEHUSX
yriaepojna (MeTaH, 3TaH, 3TWJICH, AalETUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kucnora). x coctaB u xumuyeckoe ctpoeHue. [lonstue o OHoIOrHuecku
BOKHBIX BEILECTBAX: XKUpaX, O€lIKax, YIJIeBOJax — W HMX POJU B IKU3HU
yenoBeka. MaTepuanbHOEe €IWHCTBO OPraHUYECKUX U HEOPraHMYECKUX

COE€IUHEHUN

Kpemunii, ero ¢usnyeckne © XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumeHeHue. CoennHeHMst KpeMHus B npupoje. OOmue npejacraBieHUs 00
okcuze kpemMHusA(IV) u kpemHueBoi kucnore. CUIMKaThl, X UCIOJIb30BaHUE B
OBITY, MEMLIMHE, IPOMBILIUIEHHOCTH. BaxkHel1e cTpouTebHble MaTepHaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAaHHA CTPOUTCIIbHBIX MATCPHAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHe OOpa3loB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; ITPOBEICHHME KadyE€CTBEHHBIX PEAKLUN Ha XJIOpUI-
MOHbl M HaOJIIOJICHHE MPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTpa’KarolIne
¢du3nYecKkre 1 XUMHUECKUE CBOMCTBA TAJIOT€HOB U UX COSAMHEHUH (BO3MOKHO

HCIOJIb30BAHNE BHJIEOMATEpUANIOB); O3HAKOMJICHME C 00paslamMH XJIOPUIOB
(ramoreHuIoB); O3HAKOMJIGHHE C oOOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHHE BHJEOMATepHalioB); HaOJIOJEHHE IMpolecca
oOyrauBaHus caxapa MoJ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3y4eHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuuud Ha Ccyiab(ar-uoH U HaOJMIOJeHHE Tpu3HaKa e¢
MPOTEKaHU; 03HAKOMJIEHHE ¢ (U3NUECKUMHU CBOMCTBaMHU a30Ta, pocopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHaloB), 0OOpa3laMu
a30THBIX U (pochHOpHBIX yI0OpEHMIt; MOTydeHne, CoOnpaHue, pacmo3HaBaHue 1
U3Yy4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHUl Ha HOH
aMMOHMS W (ochar-uOH M  U3yuyeHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO

UCIOJb30BAHNE BHUAEOMATEPUANIOB); M3YUYEHHE MOJENeH KpPUCTAIITMYECKUX

peméTok anmaza, Trpadura, ¢QylUiepeHa; O3HAKOMIEHHE C  IPOIECCOM

a7copOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHHe, COOMpaHue, pacro3HaBaHUE W HM3YYCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHUWE KAYeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-UOHBl M W3yYEHHE NPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUHMEH CHIMKATHOW NMPOMBIIUIEHHOCTH; PEIICHHE JKCIIEPHUMEHTATIbHBIX

3aJa4 110 TCMEC «Baxneine HeMeTaIbl U UX COCAUHCHMUI»

Merannsl 1 uX COCIUHECHUA

3.1

OO1w1ast xapakKTepUCTHKA XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX

nonoxkeHus B Ilepuonnueckol cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHust aToMoB. CTpoeHre MeTaluioB. MeTraindeckast CBsI3b U
METAJJIMYECKasl ~ KpUCTa/lIMyeckass pemeérka. OJIEKTPOXUMHUYECKUI  psf

HaHpH)KeHHﬁ MCTAJI1JIOB

3.2
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duznyeckue 1 XUMUYECKHe CBOICTBa MeTaioB. OO0IIue crnoco0bl MOMTydeHus
MeTtasuioB. [loHsITHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIIEHHOCTH

H_ICJ'IOIIHBIC MCTaJIbI: IIOJOXKCHHEC B HepHOHquCKOﬁ CUCTEMEC XHUMHYCCKHUX

anementoB .M. MenzeneeBa; CTpoeHHME HMX aTOMOB; HAaXx0XJACHUE B MPHUPOJE.

duznyeckue 1 XMMUYECKHE CBOICTBA (Ha MpuMepe HaTpusl U Kanusi). OKCUIBI U
THAPOKCUIIBI HaTpusi U Kaius. [IpuMeHeHHMe IIeTOYHBIX METalIOB M UX

COeIUHEHUN
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[IlenoyHo3eMenpHbIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoi cucreMe xuMudeckux ieMeHToB [[.1. Menneneesa; crpoeHue
X aTOMOB; HaxoXkaeHue B mpupoae. Pusnyeckue M XUMHUYECKHE CBOICTBa
MarHusi ¥ Kajbliusa. BakHeline coeTMHEeHMs] KaibIus (OKCHJ, THAPOKCHUII,

conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS

3.5

Anromunuil: nosnoxenue B llepuoanueckoil cucteMe XMMHYECKHUX 3JIEMEHTOB
J.W. MeHneneeBa; CTpOCHHE aToMma; HaxoKAeHUE B mpupojae. dusnyueckue M
XMMUYECKHE CBOWCTBA aTIOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHJIA M THIPOKCUAA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B [leproanueckoil cucteMe XuMH4eCKux 31eMeHToB J[. M.
MenaeneeBa; CTpoeHHWE aTOMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKCuibl, THAPOKCUIL U conu xene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJTyYCHUE

3.7

XUMUYECKUH OKCIICPUMCHT: O3HAKOMIICHHEC C 06p33L[aMI/I MCETAJJIOB U CIIJIaBOB,

ux (pU3MYeCKUMH CBOMCTBAMHU; H3YUYEHHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHAAQ KajdblUsg M HATpUs C BOJOM  (BO3MOXHO
WCIOJIb30BaHNE BHUAECOMATEPUANIOB); HCCIEAOBAaHUE CBOWCTB KECTKOW BOJIBI;
mmpolecca TOPEHUs JKejle3a B KHUCIOPOAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAaHUS KAaueCTBEHHBIX pEakUUid Ha HOHBI
(maraus, xanbpius, amtoMuHus, nuHka, sxeneza(ll) u sxenmeza(Ill), menu(Il);
Ha0II0/IeHUE U OMUCaHKe MPOLIECCOB OKPAIIMBAHUS IJTAMEHN HOHAMH HATpus,

Kaiuss W Kainblusd  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHJIEOMATEPHANIOB);
UcclieZloBaHHe aM(pOTEPHBIX CBOMCTB THAPOKCUAA ATIOMHUHHUS U THIPOKCHIIA

[IMHKA; PEIICHNE SKCIICPUMEHTAIIbHBIX 3a71a4 10 TeMe « BaxkHeime MeTaibl U

X COCAUHCHUI»

Xumus u OKpYyzKaromas cpeaa

4.1

4.2

HoBrie MaTCprajibl U TCXHOJIOI'MH. BemectBa u MaTcpuUajibl B HOBCGHHCBHOﬁ
JKM3HH YeI0BeKa. XUMUS U 310pPOBLE. be3omacHoe MCIOIB30BaHIE BEIICCTB U
XUMHNYCCKHX peaKuHﬁ B 6BITy. HepBa;I nmoMompb Ipu XUMHYCCKHX OXKOraxX H

OTpPaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [1JIK. Pons XuMuu B pemieHuu 3KOJIOTHIECKUX TPOOIIEM.
[IpupoaHblE HMCTOYHMKH YIJIEBOAOPOAOB (Yrojib, MPUPOIHBIM Ta3, He(dTb),

MPOAYKTBI UX nepepa60TKH, HX poOJib B 6BITy " MPOMBIINIJICHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3ydyeHue 00pa3I[0B MaTepUaIOB (CTEKJIO, CIJIaBbI

MCTAJJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)




IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepseMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOTI0 0011ero odopa3osanus Ha ocHoBe ®I'OC

1

HpeI[CTaBJ'IeHI/IeI

1.1

0 TI03HABAEMOCTH SIBJICHHUH npupoabl, IMOHHUMAHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHUMHUYECKOI HAayYKH KakK obnactu COBpPCMCHHOT'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H_[€I71 KYJIbTYpbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06HI€CTB3.;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAaHUA BCIICCTB U HUIYUYCHHA
XUMHUYCCKUX peaKI_II/Iﬁ; YMCHUC HCIIOJb30BaTh MOACIN HJI

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax nmpohecCUOHATBHON AEATEIbHOCTH, CBA3aHHBIX C XMMUEH U

COBPECMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMUMUYECKON HayKH, YTO TMO3BOJIUT OOYYalOLIMMCS pPaccMaTpHUBATh
XHMUIO Kak cepy cBoei Oyaymiel npoecCHOHaTbHOMN e TeTbHOCTH
U clenaTb OCO3HAHHBIM BBIOOp XMMHMM Kak MPOQHUIBHOIO NpeaMeTa

IPH MEPEX0/ie Ha YPOBEHb CPEIHET0 00IIero 00pa3oBaHus

Branenne cuctemMoil XMMHYECKMX 3HAaHUM M yMEHHE NIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)XHEHIINE XMMUYECKHE MOHATUS: XMMHUYECKMH »JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIIOXHOE BELIECTBO, OJHOPOAHAS I
HEOJHOPOJHAsE CMeCh, OTHOCHUTEIIbHBIE aTOMHAs M MOJIEKYJIApHas
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00BbEM, OKCHJ, KHUCIIOTA, OCHOBaHME, COJb (CPeAHss), XMMUYeCKas
peaKkIusl, pEeaKkIWu COEOUHEHHs, PEaKIUU pPAa3JI0KEHUsS, PEeaKInuu
3aMeIleHus], peakluu oOMeHa, TeryIoBOi 3(QeKT peakuuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIUH, PAacTBOP, MACCOBasl JOJII XHUMHUYECKOTO

9JICMCHTA B COCIMHCHNH, MAaCCOBAad J0JIA U IIPOUCHTHAA KOHICHTpAUA

BEIIIECTBA B PACTBOPE, PO aTOMa, SJICKTPOHHBIN CIIOH aToMa, aTOMHAsI




opOuTanb, paamyc aTomMa, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMUYECKas CBS3b, AEKTPOOTPULATEIIBHOCTD, MTOJISIPHAS U HETIOJISIpHAs
KOBAJCHTHAas CBsI3b, MOHHAs CBS3b, MCETAUIMYECKAs  CBA3b,
KpUCTAJTIMYECKass pelETKa (aTOMHAas, WOHHAs, MeTaJlIM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMALMS, peakluu HOHHOrO OoOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKHUCIUTEIb  H
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBJICHME, JJIEKTPOJIU3,
XMMUYECKOE paBHOBeEcHE, OOpaTHUMble U HEOOpaTHMble pEaKIHH,
CKOpPOCTb XUMHYECKOM peakuuu, kKaramusarop, IIJK, xopposus

MCTaJJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMU: 3aKOH COXpPAaHEHHsS MaccChl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po
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3.1

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAasA TCOpHU-, TCOPH

AIEKTPOJIUTUYECKON AUCCOUALINT
Brnanenune ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH

YMEHHUE NMPaBUIbHO UCIOIb30BATh N3yUEHHbIE BELIECTBA U MaTepHAIIb
(B TOM 4ucie MUHEpaJdbHble YAOOpEHHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MEepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupogHoro rasa, He)TH) B OBITY, CEIbCKOM XO3HCTBE, Ha
IPOM3BOJICTBE M NOHMMAHUE 3HAYECHHUS JKUPOB, OCNKOB, YIJIEBOIOB
JUISL OpraHu3Ma 4eJloBeKa; yMEHHUeE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XHMHUYECKMX IPOLECCOB HA OPraHU3M YEJIOBEKAa U OKPYKAIOILLYIO

MPUPOJHYIO CPELY

3.2

YMCHUEC HUHTCIPUPOBATHL XUMHYCCKHUC 3HAHHA CO 3HAHUAMU OPYIrUX

y‘-Ie6HLIX npeamMeToOB

3.3

HaJIMYME OmbITa pabOThl C Pa3JIMYHBIMM HCTOYHUKAMHU HH(pOpMaIUU
0 XUMHM (Hay4yHasi U Hay4YHO-IIOINYJISIpHAas JIMTEpaTypa, ClIoBapH,

CIIPAaBOYHMKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(GOPMAIMIO O BEIIECTBAaX, WX
NpeBpalleHusIX M NPaKTHYEeCKOM MNPUMEHEHHUH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘IC6HO-H03HaBaTeJIBHBIX 3aJa4

BHa,ZleHI/IG OCHOBaMH MOHSITHIHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH JIsI COCTaBJICHHUA (1)OpMy.]'I HCOPTraHUYCCKUX BCHICCTB,




YpaBHEHUN  XMMHUYECKHUX  pEaKIMi; OCHOBAaMH  XHUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBACHATH CBSA3b NOJOXKEHHUs 3JeMeHTa B llepuomgmueckoin

CUCTEME C YHCIIOBBIMHU XapaKTCPpUCTUKaMU CTPOCHHUA aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB W 3apsii sapa, odliee dYHcio
AIIEKTPOHOB), PACHpPEIECICHUEM OJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPUOIOB, KATHS U KAJbIIUs
IIpencraBnenne O  NEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX D3JEMEHTOB (paJnyC aTroma, 3JIEKTPOOTPULIATEIbHOCTH),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX TMEpHOJaX H  TJIABHBIX
MOJTPYIINaxX) M AIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenue kiaaccupuIpoBarh:

7.1 XUMHYECKUE DIIEMEHTHI

7.2 HEOpPraHUYECKHE BEIIEeCTBA

7.3 XUMHYECKUE PEaKITII

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX DSJIEMEHTOB, 3aps

' HoHa

%o BUJ] XWMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep cpeiibl B BOJHBIX PACTBOPAX BEILIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIMTENb U BOCCTAHOBUTENb

9 YMeHne XapakTepu30BaTh PU3NIECKUE U XHMUYECKHE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kanul, MarHHIA,
KaJIBIIMH, aTFOMUHUH, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOJAOPOJN, OKCHUIBI U THUAPOKCHUIBI

97 metawioB I-1IA rpymnn, amomunaus, meau (II), muaka, xeneza (II u

. I1I), oxcunst yriepoaa (II u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppr (IV m VI), cepuucras, cepHas, a30THUCTas, a30THasdl,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepH30BaTh CBOMCTBAa  BEHIECTB B




3aBUCUMOCTH OT HUX COCTaBa UM CTPOCHH:A, NPUMCHCHUC BCIICCTB B
3aBUCUMOCTH OT UX CBOfICTB, BO3MOXHOCTb MPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3IMUHbIX yCIOBHIX

YMeHHue cOCTaBIATh MOJIEKYJISIPHbIE U MOHHBIC YPaBHEHUS pPEaKIItii, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA HM3YUYEHHBIX KJIACCOB
. (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKJAIOLINX F€HETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BIYUCIATH (IPOBOANUTD PACUETHI):
. OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA B COETMHEHUT
11.2 MacCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €ro Maccy, 00beM ra3zoB
114 M0 YpPaBHEHUSM XHMHYCCKHX PCAKIUH W HAXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM B MacCy peareHTOB UM MPOAYKTOB PEaKIINH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMHM  HAy4YHOTO  TMo3HaHus (HaOIroAeHwue,
101 U3MEpEHHUE, SKCIIEPUMEHT, MOACITHUPOBAHNE) ITPH U3YYCHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHue cGhopMynIupoBath MpoOieMy U
MIPEVIOKUTH MTYTH €€ PEIICHUS
172 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MI0CYI0M 1 J1abOpaTOpHBIM 000PYAOBaHHEM
MpaBUJIaMy O€30MaCHOTO OOPAIeHHS ¢ BEIIECTBAMH, UCTIOIB3YEMbIMU
B TIOBCEIHEBHOM KHM3HH, TPABUIAMHU TIOBEJICHUS B IIEIISIX COCPEIKCHHSI
123 3MI0pPOBbSI U OKPY’KAIOIEH MPHUPONHON Cpelbl; MOHMMaHUE Bpenaa
' (omacHOCTH) BO3JIEHCTBHS Ha JKHUBBIE OpPTaHW3MBI ONpPEICIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIEHUS U TNPEJOTBPAILIEHUS HUX BPEIHOIO
BO3JICUCTBU
3 Hannuue npakTUYecKUX HABBIKOB TUIAHHPOBAHHS U OCYIIECTBICHHS
CJICAYIOUINX XUMHUYECKUX IKCIICPUMEHTOB:
131 M3YyYEeHHE U ONucaHue GU3NYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIIHE MPU3HAKH TPOTEKAHNUS XUMUUECKHUX PeaKIInii

13.2

M3y4YEeHHE CIIOCOO0B pa3zesieHus: cMecen

13.3

MOJlyYeHUE KHCIOpOJa M HU3Y4YEHHE €ro CBOICTB; IMOJIy4eHUE

BOOOpOJa W H3YUYCHHUC Cro CBOP’ICTB; MOJIy4YCHHEC YTJICKUCIIOr0 rasa 1

HU3YyUYCHUC €T O CBOfICTB; IMOJIYYCHUC aMMHUAKa U U3YUCHUC CTO CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCcCOBOW JOJel

PacTBOPEHHOTO BEILIECTBA

13.5

13.6

MIPUMEHEHUE WHJIUKaTOPOB (;takmyca, METHUJIOpaHkKa u
denondranenna) s ONpeNeNieHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIejo4Yei

HCCIIEIOBAHUE M OINMCAHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCHCTBHS KHUCIIOT C MeTajuian
OKCHJAaMU  METAJUIOB,  PAacTBOPUMBIMHU M HEpPACTBOPUMBIMHU
OCHOBAaHMUSIMH, COJIIMHM; T[IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTajula JPYTMM W3  pacTBOpa  COJH;
uccienoBanre amM(OTEPHBIX CBOWCTB THAPOKCUIOB AaTIOMHHHUS U

[IUHKA

13.7

13.8

PEHICHUC DKCIICPUMCHTAJIbHBIX 3a/Ja4 10 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COGHHHGHHﬁ)); ((3H€KTpOJ'II/ITI/I‘I€CKa$I
JUCCOL A, «Baxneinine HeMmeTamlbl MU HUX COCAUHCHUA,

«BaxHeuIlne MeTauIbl U UX COEIUHEHUS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  TNPHU3HAKU
NPOTEKaHUs peaklUil MOHHOro OOMEHAa; KAaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HMOHBI: XJIOPUA-, OPOMHI-,

uomua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THIPOKCUA-UOHBI, KaTHOHBI aMMOHHWS, MarHus, KaJblHs, AITIOMUHHS

xkenesa (2+) u xkenesa (3+), menu (2+), nMHKA

14

YMmenue:

14.1

NpEACTAaBJIATE PE3YyJbTaTbl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCiIbCTB, T pa(bI/IKOB n Ta6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIIMBATh CBA3HU MEXKIY PC€AJIbHO Ha6J'II-OI[aeMI>IMI/I XHUMHUYCCKUMHU
SABJICHUSAAMU U TpOHECCaMU, IMMPOUCXOAAIINMHU B MAaKpO- U MUKPOMHPE,

OOBSCHATH TPUYUHBI MHOTOOOpa3Hs BEIICCTB

VI,




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHa‘{aJIBHBIC XUMHUYCCKUC ITOHATHUA

1.1

YuncTele BEIIeCTBAa U CMECH. Crioco05b1 pasaciICHUs cMmeceit

1.2

1.3

ATOMBI M MOJEKyJbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX
351eMeHTOB. [IpOCThIE U CII0KHBIE BEILECTBA.
Xumunueckas popMmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3J1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH MOCTOSHCTBa cocTraBa BemiecTB. OTHOCHUTEIbHAs aToOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHasA Macca. MaccoBas 10JIs1 XUMHYECKOTO 3JIEMEHTA

B COCIUMHCHHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. ModisipHbIi 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChI M YUCJIA CTPYKTYPHBIX €IMHUIL BEIECTBA
®u3nyecKkue U XUMUYECKHE SIBJICHHs. XHMHMYECKass peakius U €€ INpPU3HAKU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XUMUYECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH M Ilepuoanmueckas cucTeMa XUMHUYECKHX DJIEMEHTOB

.. MenneneeBa. CtpoeHue aTOMOB

2.1

[Tepnoauueckuii 3akoH. [Ilepuoanueckas cucteMa XuMA4eCcKuXx 3eMeHToB [[. 1.
MenneneeBa. Ilepuonsl m rpynnel. @U3NYECKUN CMBICT MOPSAKOBOIO HOMEDA,

HOMCPOB IICPUOJda U I'PYIIIILI 3JICMCHTA

2.2

CTpOCHI/IC aromMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. 3HeKTpOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOUEK  aTOMOB MEPBBIX 20 XHMHYECKHX DIIEMEHTOB

ITepuoanueckoii cucremsl 1.1. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kanus, Kaimplus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX M HEMETAUIMYECKUX CBOMCTB) W HMX COCAMHECHHH B
COOTBETCTBUM C TIOJOKEHUEM »JJIeMEHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CTpoeHue BellecTBa

3.1

Xumuueckasi cBs3b. KoBaneHTHas (MoOJisipHAsT W HEMOJSIpHasi)  CBA3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnueckas CBsI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MWOHHAsA, MeTauIndyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTALIMYECKOM PEIIETKM U BHJA

XHMHYCSCKOH CBSI3U

Baxneiiiie mnpeAcTaBUTENIM HEOpPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAUHCHUS. Mertamisl 1 uxX COCAUHCHUA

4.1

4.2

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHUYECKHX COCIUHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIC, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJieo0pa3yIre; OCHOBaHWHM (IIENOYM W HEPaCTBOPUMBIC OCHOBAHUS),
KUACIOT  (KUCIOpPOJCOACpKAIMe ©  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIBIX)

@u3nyeckue M XHMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJJIOB:

BOJIOPOJIa, XJIOpa, KUCIOpoaa, cepbl, a3oTa, pocdopa, yriaepoaa, KpeMHH

4.3

4.4

duszndeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJUIOB: JIMTHUA,
HaTpHsia, Kajlusd, Marovusgd MW KaJIbLHW:A, AJJIOMUHUA, KCIIC3d. 9JICKTpOXPIMH‘I€CKPII>i

AL HAIPSKEHUN METaJIOB

dusznueckne M XUMHUYECKHE CBOMCTBA BOOOPOJHBIX CO€I[HH€HHI>1 HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, aMMHUaKa

4.5

Ouznyeckue U XMMHYECKHE CBOWCTBAa OKCHIOB HemeTawoB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuausa(I1V). [Tonyuerune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumuyeckue cBoicTBa okcuaoB: MetamnoB [A-IITA rpynm, nunka, memu(ll) 1

xkeneza(ll, IIT). ITomydyenne okCumI0B METAIOB

XUMHYECKHE CBOMCTBA OCHOBAHMHW M aM(OTEPHBIX TUJIPOKCHUIOB (Ha NPUMEPE
THJIPOKCUIOB ~ QIIOMUHUS, OKene3za, IMHKa). llomydyeHue oOcCHOBaHMH H
aM(OTEpHBIX THIPOKCHUIOB

OO0mue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIAOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (PocdopHOl, KpeMHHEBOH, yroapHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOW CEpHOM W a30THOM KHUCIOT.

[Tomyuyenue kucIoT

OO61mue xuMuyecKue cBoiicTBa cpennux coneil. [lomyuenue coneit

4.10

[Tony4yenue, coOupaHue, paclo3HaBaHWE BOJOPONA, KHCIOPOIa, aMMHAaKa,

YIIJIEKHUCIIOTro Ta3a B J1abOpaTopuu

4.11

[TomyueHne aMMuaka, CEpHOM M a30THOM KHUCIOT B NpoMblluieHHOCcTH. OOmiue

CII0COOBI IMOJIYYCHHA MCTAJIJIOB

—~




4.12

I'eneTmueckas CBA3b MEXKAY Ki1acCaMH HECOPraHUYCCKHUX COC,I[PIHGHPII;'I

Xumuaeckue pE€akuuun

5.1

Knaccudukarust XUMHYECKIX peaknuii o pa3IndHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢¢eKTy, Imo

W3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUUECKIUX YJIEMECHTOB

5.2

TennoBoi 3 PeKT XMMUIECKOHN peakIuu, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHE pEaKIMK. TepMOXUMHUYECKUE YPAaBHECHUS

53

54

5.5

OKHCIUTEIBEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIUTEIIN U BOCCTAaHOBHUTEIIH.
Hpoueccm OKHCJICHUA u BOCCTaHOBJICHH . 3HeKTp0HHBII>i OaaHc

OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKIIUN

Teopus 37IEKTPOIUTUUECKON auccoranuu. KaTtuoHbl, aHMOHBI. DIEKTPOJIUTHI U
HEINEKTPONUThI. CUIIbHBIEC U cI1a0bIe AMEKTPOIUTHI. CTENEeHb JUCCOHAIIIT
Peakiiuu monHOTrO OOMEHa. YCIIOBUS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HWOHHBIC YPABHCHHA peaKI_II/Iﬁ

XuMmus u OKpYyJKarouas cpeaa

6.1

Bemectsa M Marepuanbl B IOBCEIHEBHOM JKHM3HM YeloBeKa. be3omacHoe
UCTIOJI30BAaHUE BEUIECTB M XUMHUYECKUX pEaKUui B Jadoparopud Hu OBITY.

HepBa;I nmomMouib MMpu XUMHYCCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKarolled  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MPeAOTBpAIICHUS
[Ipenenpuast momyctumas konmentpanus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWIeHHEe NapHUKOBOTO 3 dekTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, a3zota, ¢ocdopa, yrieposra, KpeMHUS U UX COCAUHEHUN E
ObITY, MEIUIUMHE, MPOMBIIUIEHHOCTH U CeNbCKOM XoazsiicTBe. llpumenenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coequHeHul. [IoHATHEe 0 KOpPO3UU METAIIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI X OT KOPPO3UHU

6.4

[TpuponHble UCTOYHHKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBILIUIEHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, 3TaHOJ, MIULIEPHH, YKCYCHAsl KUCIIOTA).
[TonsiTrie 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KHUPaAX, OC/IKaxX, YIIIeBOAaX — U UX

POJIHN B ’)KMU3HH YCJIOBCKA




PacuéTrr:

7.1 o ¢popMysIaM XUMHYECKUX COSTMHEHUIN
7.2 Macchl (MacCcOBOH) JT0JTM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kinacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmiectBo «M3narennbctBo «IIpocsenieHue»

» Xumus, 9 kimacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3aarenbeTBo «IIpocBemenue»

tabnuusl: [lepuonuyeckas cucrema xumudeckux snemenToB J[. 1. Menneneesa,
TabIUIa pACTBOPUMOCTH,

3JIEKTPOXUMHMYECKHI PSJI HATPSHKEHHS METAILIOB
METOINUYECKHUE MATEPHUAJIBI JIJ15 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xvmnsa-6a308bIn-ypoBEHb.

Peanuzarusa-tpedoBanuii-OI' OC-0cHOBHOT0-00111eT0-00pa30BaHus.

MeTtoauueckoe-nocooue-ms-yuntens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru/
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