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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE lieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJ/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTparOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ, B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMHH.

CrtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeIcTaBleHUH 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIISAIOIIEH HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEHUINUX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIHBIX O000OIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAayYHbIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHUE MPUOOPESTU TAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIEr0 MHpa, MCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHH, TPUMEHATh MX MpPH pPEIICHWH MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIESITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHWUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HampaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax Mo3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

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

Xumudgeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTEeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3slOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pazioKeHHE TUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMOJIEUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NPOBENEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoxxnenuwe kucimopoga B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUSI KHUCTIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¥ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJIE U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM@oOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmi. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyueHue cosen.

['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3iaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 00pa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUEOMATEpUAJIOB),



UCCIIeOBaHNEe O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydeHue B3aumojeicTBusa okcupga menud (II) ¢ pacTBOpoM CepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiacChl HEOPTaHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LMHKA C pPACTBOPAMHM KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHU B 8 Kjacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKanus, TMepuoIuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (M3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpalbl, TOPHBIE TMOPOJBI,
IIOJIE3HBIE UCKONIAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYeCKasi peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIE€PBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B Illepuomnueckou
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanuys XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lorsTne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HMCCOLMALMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakrum noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEICTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THapONIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), MPOBEICHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3loKeHUs, COSIUHEHHUsI), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJIoYaMH). XJIOPOBOJOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaKHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHUMHUUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdpaTr-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
duznyeckue u XxuMu4yeckue cBoicTra. Kpyroopor a3ora B mpupoe. AMMuUak, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEeJACTaBUTENS Kiacca KUCIOT M CHelUupUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTpornHelie Moaupukanmuu ¢Gocdopa, (uU3MUECKHUEe U XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pacIpoOCTpaHEHWEe B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nuecKkue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJieMbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILECTBAX: KHpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus 00
okcusie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIICHHOCTH. BaxkHeine cTpouTenbHble MaTepuaibl: KepamHka,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIOIh30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (QU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COCIUHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0Opa3laMu XJOPUAOB (TaJOTrE€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu ceppl M €€  COCOUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dat-
WOH W HaOJIOJIeHWEe TpH3HaKa €€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMHaKa, TMPOBEICHUE
Ka4eCTBECHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIJICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BakHeunme HeMEeTaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nonoxeHus B llepmommyeckor cucrteMe XuMmu4eckux daeMmeHTtoB JI. WM.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHU MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CHOCOOBI TIONy4eHUS] MeTaioB. [lOHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [leppoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB /. 1. MenpaeneeBa, CTpoeHUE MX aTOMOB, HAaXOXJCHHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHuid W KalbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: TTookeHue B [leproindeckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [leproguueckon cucremMme XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpoe€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METALIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOIecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpusl, KaJIus U Kalblusgd (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxxHenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa M marepuanbsl B INOBCEAHEBHOW XW3HM YeloBeKa. beszomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Ponb xuMun B pemieHnn 5K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHMH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATHUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCH(PUKAIWs, TEePUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwuszuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEWTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUH 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKY, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHUs 3HAYCHHUS XWMHWYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU JEATEIHHOCTH IIPU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4ueOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYIIKM CBOMX TOBAPHUINEH C TMO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUW MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATENbCKOW KYyJIbTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBaMH HWH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOMMMOCTH COOJIONICHNS TIpaBWUJI OE€30MacHOCTH TMpuU  OOpareHuu ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

S) TpyAOBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAHWH 10 XWUMHHU, OCO3HAHHBINH BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKWU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOIIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIecC, FIKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeiCcTBUs (TT0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOOecreunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(UKANMKA XUMHUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PacCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpeAMETHbIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEYUMS B U3YyUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHMUIO, OpPraHU3AIllMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl U 3alpOChl MPHU MOUCKE U O0TOOpe
uHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMA CXEMaMH, JAuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

YMEHUSL  MPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJibTaThl  ITO3HABATEIILHOU
JEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTo OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4YeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbosee 3GeKTUBHBIE CIIOCOOBI pelleHUsl YYeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPe3yJabTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BHUABI JESITEIBHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTaluy, MPeoOpa3oBaHUIO W MPUMEHEHUIO B PA3UYHBIX YYE€OHBIX U
HOBBIX CUTYaIUsIX.

K koHIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU 3(DEKT peakiiunu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsI CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji1 BeEIlEeCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOMUuHy0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNbIIME TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomuueckass cucTteMa XUMHYeCKHX diemeHToB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee YuciIo dJIEKTPOHOB
U PaCTIpPEIEICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXe IMpaBuUiiaM OOpaIleHHs] C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOJAUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIIOYEH W KUCIIOT C TTOMOIIBIO WHINKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIATEIBHOCTDh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBJICHUE,
ATOTpONUsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIHIA;

ONpENIEeNATh BaJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJaBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIUW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUIO W COOMpPAHHIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB M
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
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1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAaKTUYECKOU JeATEIbHOCTH
YeJoBeKa
BemecTBa u xumuueckue
1.2 B 15 1 https://m.edso0.r/ONNXR1VFO
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilmme npeacTaBuTe/ I HEOPraHMYECKHUX BelllecTB
Boznyx. Kucnopon. [lonsitue
2.1 Ax poA 6 https://m.edsoo.ru/DSBORTY30
00 okcuaax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COMSIX
Bona. PactBopsl. [Tonsitue 00
2.3 A P 5 1 1 https://m.edsoo.ru/M1315SKIBM
OCHOBaHMSIX
OcCHOBHBIE KJIacChl
2.4 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pasnean 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. Ctpoenue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoabnbie Ilpakruueckue
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padoThI padoThI
Pa3zgea 1. BemecTBo M XUMHYeCKHEe peakuu
[ToBTOpEeHME U yrayOieHne 3HaHUN
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
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1.3 P A Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKalMi  pEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLMU, TEIuIoBOH 3(deKT peakuuu, pacTBop,

MaccoBas JI0JIsS BEeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY Ul COCTaBJIeHHsS (Hopmyl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B OWMHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIUH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMS,
BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IIOHATHI: OKCH]I,

KHcCJ0Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEILIECTB K ONPEACIEHHOMY KJaccy

coenuHeHu# no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAaHUSA XUMHUYECKOHM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7Ta00paTOPHBIX XUMUUYECKHX OTBITOB MO TMOJTYYEHHUIO U COOUPaHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, peHondTaren, METHIOPAHK U IPYTHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHAad W HEIOJISIpHad KOBAJCHTHAasd CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIHHOCTh, HMOHHAS CBSI3b, WOH, KAaTHOH, AaHWOH,

CTETIEeHb OKHUCIICHUS
KJI1acCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢opmy I[leproandeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyarh MOHSITHS «TJIaBHAs
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XHMHUYECKHX JJIEMEHTOB OT HMX ToJiokeHHss B Ilepuogmdeckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«Ilepuonuyeckass  cucrtemMa  XUMHYecKux  siementoB  J[.H.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX JJIEMEHTOB (cOCTaB M 3apsija sjapa, o0lee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeeNsaTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpEeNeNsATh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMUYECKasT PEAKIIUSD)

pPacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSITHH: PpPacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
obOpaTtumbie u HeoOpaTuMbIie peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakIuu, OKHWCJTUTED,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIUS,
am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpucTtaJlin4eCcKas peméTKa, CIINIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMYECKUX MOHITHHA H
MIPUMEHSATH 3TU MOHATHUS IIPU ONMUCAHUM BEIIECTB U UX MPEBPAIICHUIN
COCTABJISITh YPAaBHEHUS 3JICKTPOJUTUUYECKON ITUCCOLMAIIMN KUCIIOT,
nieyiouel M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHi

WOHHOI0 00OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Ttemam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTalibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U CIeU(PUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
IpUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBWJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOHM, MMOATBCPIKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJOPHU-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BELIECTB
ITo Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMuyeckux mnonsatuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAluU MBICIIUTEIbHON NE€ATEIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTHU3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIIHMi; ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHaUaNIbHBIE XUMUYECKHE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

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

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XUMUYECKOr0 2JIE€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MossspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0M, C MpaBUIaMU
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYy€HUE M ONUcaHue (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCAaHUe
NPU3HAKOB IPOTEKAHHWS XHMHUYECKMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapus, pasJioKeHHe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeENlE3a C PaCTBOPOM

commu meau(Il), n3yuenne cnmocoOoOB pazaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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buasTpOBaHUE, BBIMAPWUBAHKE, JUCTHUIUIALMS, XpoMmarorpadus), MpoBEACHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUEC PE3YJILTATOB ITPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopom — snemMeHT u mpocToe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakumu ropenus). Oxcuzabl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — alIoTpornHas MoAuGUKALHs KACIOpOoIa

TernoBoit 3P PeKT XUMUIECKON peaKkiiui, TEPMOXUMUIECKAE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHKUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CIIOs

Bonopon — snemeHT u mpocroe BemectBo. HaxoxzneHne Boaopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOIY4EHHUS.

Kucmaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBophI.
Haceitennbsie ¥ HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. KpyroBopot
BOJAbl B MpUpPOAE. 3arps3HEHHE MpPUPOIHBIX BoA. OxpaHa UM OYHUCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmueckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3sywimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronie. Homenknatrypa okcuaoB. dusznueckre M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusznyeckue u
XUMHYECKHE CcBoMcTBa KucIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coseil. @usznueckne M XHMHYECKHE CBOWCTBA COJIEH.

[Tonyuenue coseit




2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

3.3

XUMHYECKUN  SKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJIy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS UM MPEKpallleHusl TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOMCTB, IMOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Menu(Il) (Bo3M0oKHO HCTIONBb30BaHUE BUECOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJaMu (HaTpUEM M KaJbIHEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpacKM HHJIMKAaTOPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYel, H3ydyeHue
B3aumoeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeETaJUIaMH, peaKUi HeUTpaau3aluu, oJIy4YeHuEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JpyruM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/1ady Mo TeMe «BaxHelnme Kiacchl HEOPraHUYECKUX

COETUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIIMU XUMHUYECKUX 23yieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
raJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphlE 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMAYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoid cucteMbl xuMuuyeckux dseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyImiibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aToMHbIX anep. M3otomnbl. Dnekrponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmaM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

I'PaKIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN JKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
IeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKlUil (frOpeHue, peakliuu pas3yioKeHHsl, COeIMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTtBo 1 XUMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU HX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B llepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTANIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
1 BUJa XxuMudeckoi cBsizu. Kiaccudukanuss 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 Y4YacTHIO Karajau3aropa). OK30- M  DSHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLM1

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Fe€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIWUd U TOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakuun noHHOro oOMeHa. YciIoBHs NPOTEKaHUs PeakUUid MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MNpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [[oHATHE O TMAPOIU3E COoJIeit

XUMHYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTUUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JIMCCOIMAINM  KHUCJIOT, INenouel u comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TMPOBEJIEHUE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKklMii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUi (TOpeHHEe, PEaKLUH Pa3sIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! un ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBME C MeTalylaMH, HEeMeTajllaMH, IieodamMu). XIJIOpOBOJIOPO.

ConsHas KuciIoTa, XMMAYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHHe. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJAa Ha OpraHU3M 4YelloBeKa. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B IIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKUE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckune). XUMHUISCKHUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMONY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpaliCHUA

2.3

OOmiast xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IIPUPOIE,
¢dbusznueckrue U XMMHYECKHue cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUAK,
ero (hu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHWe M XUMHUYECKHE CBOWCTBA, IPUMEHCHHEC.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QuUMUECKUE U
XUMUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PAcIpOCTpaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
UX (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yraepona(IV); rumore3a TI00aJIBHOTO TOTEIUICHUS] KJIWMAaTa; MMapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECCKHE
CBOWCTBa, MOJY4YCHHE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
noHbel. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBIINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepojga (MeTaH, 3TaH, 3TWUJICH, AaleTUJICH, 3TaHOJ, IJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHsTue o Ouogornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3ZHU
yeyoBeka. MarepuaabHOE €IUHCTBO OPraHMYEeCKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHuss KpemHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0oB HEOPraHMYECKUX BEILIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKUMA HA XJIOPHUA-
HMOHbl M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KaroIIMe
¢u3nyecKre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(arT-uoH U HaONIOJeHHe Tpu3Haka e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKHMMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJCOMATEpHANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TOIyUCHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pPEaKIMi Ha HOH
aMMOHHUA U  ¢ocdar-uOH U U3yYEHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJEICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB); HM3YyUYE€HHUE MOJEe KPUCTAJUIMYECKUX
peméTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, paclO3HABAHHE M HM3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMWi Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEMC «BakHele HeMeTauIbl 1 HX COCANHCHUA

MeTtamnsl 1 uX COCOAUHCHU

3.1

OOwiast XapakTeprCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxkeHus B Ilepuonnueckoid cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamyeckas CBs3b U
METaJJIMYECKasl ~KpUCTa/lIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psl

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2
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duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[lenouynsle MeTasuibl: nosioxkeHnue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJE.
du3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeIUHEHUN
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[IlenoyHO3eMeENbHBIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4eckux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxXOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. BaxkHelinne coequHeHUs Kaiblius (OKCHJ, THIPOKCHI,

coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMunuil: nonoxkenue B Ilepuoauyeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoXaeHue B mpupoae. dusmveckue u
XMMHYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux saeMenTon J[. M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. OkcuIpl, ruapokcuabl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U OTyYeHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

ux (u3nUecKUMH CBOMCTBAMHM; H3YYEHHE pEe3yJIbTaTOB KOPPO3HH METAJJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs Kejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(mMaraus, xanbius, adroMuHus, nuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHKE MPOLECCOB OKPANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIIeHUE IKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueime MeTaibl 1

X COCIUHCHUA

Xumus 1 OKpYyKaromiasa cpelia

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTHUH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  I'PAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromeit cpeasl [IJIK. Pons XxuMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepUaoB (CTEKIO, CIIaBbI

MCTAJUJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




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

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUH npupoabl, IMOHHUMAaHHUC 00BbEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMCHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOY4YaIOUIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaabHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIeT0 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeINIeHus, PeaKuy OOMeHa, TeruioBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs

BEILIECTBA B pPaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb |
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Kataiumsarop, IIJIK, xopposus

MCTAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIILHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIABBI,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHUMAHUE 3HAUEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHMYECKHX IPOLECCOB HA OPTraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpPOBATh XUMHUYECKHE 3HAHMUSI CO 3HAHUSMHU JPYrUX

yueOHBIX MPEIMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHash W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pEaKlIHi; OCHOBAMH  XUMHUYECKOM
HoMmeHknarypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX D3JEeMEHTOB (COCTaB M 3apsii sapa, odliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),

6 OPOCTBIX W CIOXHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX H  TJIABHBIX
MOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa

7 YMmenne kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTHI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIUN

8 YMeHue onpenessTh:

g1 BaJICHTHOCTh U CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij

' HoHa

g2 BUJ XUMHYECKOW CBSI3M M THUI KPHUCTALTUYECKOH CTPYKTYpPHI B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBUTEIIb

9 YMeHne XxapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHwii,
KaJIBIIMM, aTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCUIBI

- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u

' III), oxcuas! yrnepona (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTA U UX COJIM)

9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

YMeHne cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BbIUUCIATH (IPOBOAUTH PACUEThl):
11 OTHOCUTCIIGHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMoO3HaHUS (HaOIromeHwue,
1 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUA
3 Hannuue mpakTHUecKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYYCHHUEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHJIOpaHka u
denondranenna) A ONpeneseHHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieIoBaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxxaelmme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblvs, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJY pPeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckast popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTENbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast A0S XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBJICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckass cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoaer u rpynmnsl. @U3NYecKuil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kauus, Kaiublus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METa/UIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUWEM »JJIeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeETaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss m HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HECO0JICOOpa3yIolIe; OCHOBaHMM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKAMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJeH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckrue U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOaAA, aMMHAKa

4.5

®dusnyeckue ¥ XMMHYECKHE CBOMCTBAa OKCHIOB HemeTramuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, memu(ll) u

xkenesa(ll, I). TTonydyeHne oKCUI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuUM U
aM(pOTEpHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOW CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucaot

OO0me XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue coei

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudgeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBOoMYy 3¢ ¢ekTy, Imo

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKOW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl ~ OKMCIEHHS] M BOCCTAHOBJCHMSA.  OJIGKTPOHHBIM  OanaHC
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEAKLIUU

Teopus anekTpoauTudecKko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANeKTPoJUThl. CUIIbHBIC U c1a0bIe AIeKTPOIUThI. CTeneHb TUCCOIaIuU
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKUX pEaKUuil B J1abopatopuud u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE  OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtpaius BemectB (IIJK). Pomp xumuu B
pelIeHur DKOJOTHYECKUX TMpoOjeM. YCuieHHe mapHUKOBOro sddexra,

pa3pymi€eHUue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gochopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIocoObI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHUKHU YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[ToHsTHE O OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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