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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHOH pabodeil MporpaMmbl
BOCITUTAHUA U C YYETOM KOHLEMIIHUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumMum Aa€T TPENCTABICHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM MU TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTEPUCTUKH coAepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yJsibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHHs MPeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHWMHUH CIYXXUT OCHOBOW il (HOPMHUPOBAHHSI MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUpPYEMbIE€ XUMHEH NpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
HEPruM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmumxcsi, HaBBIKOB HMX CaMOCTOSATEIHLHOW ydeOHOW  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeUU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00YJAIOITUXCS.

JlanHble HampaBiieHUs B OOYYEHHH XUMHMHM OOECHedYMBaIOTCS crHelupuKon
collepkaHus  yd4eOHOro  mpeaMeTa, KOTOpbIM  sBiIsieTcs  MeJaroruuecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHM XMMUU Ha ONPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMMBIX IIOHSATUN
OPraHUYECKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona Kk €€ mzydeHuro. ColepraHue CKIIaJbIBAETCS W3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEA0BATEIBLHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY4EHMS O CTPOCHHMH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 BIEKTPOJUTHYECKON JHUCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJyYEHHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHSL K JAPYroMmy, BBINONHAS (YHKUUU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHS M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YCHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHWS K HAay4YHOMY 3HAaHWUIO U
METOJaM TMO3HaHHWS B Hayke. M3ydeHne XUMUM NPOUCXOAUT C MNPUBJICUEHUEM
3HAHUN M3 paHee M3YyUYEHHbIX YUE€OHBIX NpeaMeToB: «OKpyKaromuil MUp,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUM MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIACTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUNA — BaXHEHIINX (DAaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,



JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHNHM K HAy4YHBIM METOJaM TIO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEeI0BATENbCKON
JeSITEIbHOCTH, OCBOCHHM MpaBHJI O€30MacHOro OOpalleHHs C BeLIeCTBaMH B
ITOBCEHEBHOM KU3HHU.

[Ipy uM3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUSI BAXKHOE
3Ha4YE€HHE NMPUOOPEIHN TaKUE 1ENH, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsI Ha  CHCTEMaTHYEeCKOE MpUOOIIEeHHE
o0yyJaroumxcsi K CaMOCTOSATENbHON I103HABATENbHONW JIESITEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHMS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHATIBHOW © €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHHUH OOBSICHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOILIET0 MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MpPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM MJi BBIPAOOTKH HKOJOTUYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOLIEW IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOo(dUIis U HAMpPaBICHHOCTU AAJbHEUIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiuseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE dIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcCUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J10Jisi XUMUYECKOTrO 3JIEMEHTa B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BeunlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Ou3NYecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEeaklni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUECHUE U OMHCAHUE
(bU3MYeCKUX CBOWCTB OO0pas3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJICHUE
busnyeckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XHUMHUYECKHX peakuuid (pa3iioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, mpoBeeHNEe OYUCTKH TTOBAPEHHOU
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacCChl, CO3JaHUE MOJEIIEH MOJICKYJ
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MPOCTOE
BemecTBO. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYecKne W XUMHUYECKHE



cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI
MOJIY4eHHUS] KHUCIIopoJa B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCIopoaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
noinyyeHus. KucmoTsl u comnu.

Momsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BElleCTBa B pacTBOpE. XMMHUYECKUE CBOWCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHHne NpUpPOJHBIX BoJI. OXpaHa U OYUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMQpOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHUIIOB. [lomydenue okcuos.

OcnoBanusa. Knaccupukanus ocHOBaHMI: MIENOYM U HEPACTBOPUMbIE
ocHoBaHusA. Homenkiarypa ocHoBaHui. PU3UYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanm aktuBHocTM MetaimioB H. H. bekerona.
[lony4yeHne KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OTMCaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHWe, pACIO3HABAHWUE M H3yUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3aumojencTeue Bojaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCJeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
uzydeHue B3zaumojencTBua okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMWA HEUTpalu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHellMe Kiacchl HEOPraHWYECKHUX
COCIMHEHUN.

Iepuoanyecknit 3akoH u Ilepumoamyeckass cucreMa XHUMHYECKHUX
ya1emMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

IIepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U.  MengeneeBa. KopoTkomnepuonHas ¢ JJIUHHONEpUOAHAs  (HOpMBI
[Tepronnueckoit cucrembl xumuueckux nemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnomnueckon cucremnl [[. 1. MenneneeBa. XapakTepuUCTUKA XUMHYECKOIO
AJIEMEHTA I10 ero nojoxeHuro B llepuonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MepUoiaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yu€Hbl u
rpa)KJaHVH.

Xumuueckas cBsizb. KoBasieHTHas (TojisipHass M HEMOJSpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKUcCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pEeaKUuid
(ropeHue, peakliuy pa3ioKeHHsI, COEUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBS3€M NMpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rUrnoTesa, Teopus,
3aKOH, aHaJIu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIBI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, I'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaiuus, KalblUsi M HX
COCAMHEHU B COOTBETCTBUU C TOJIOKEHUEM »JJeMEHTOB B Ilepuommueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKONW PEIIETKU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus nu HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo
U3MEHEHUIO CTETEHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,



BJIMAOONIME Ha CKOPOCTb XUMHUYECKOM p€akuyn #n IIOJOKCHHUC XHMHYCCKOIO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OalaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMu4ecKon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE W COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOLUUALMU KHCJIOT, WIEJI0YEe H  COJeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUIUN
(ropeHue, peakMM pasyIoKEHHUs, COEIMHEHHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOILIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieso4amu). XJIO0pOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxxHeumme XJIOpuAbl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mast xapaktepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOOpO, CTpOeHHUE, (U3MUECKUe U



XUMHUYECKHe cBOicTBa. OKCHIBI cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
NpEeACTaBUTENS Kilacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakiUu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COSAMHEHHUSAMU Cepbl (KUCIOTHBIC O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OO1mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHeHHE B MPUPO/IE,
duznyeckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
bu3nYecKkue 1 XuMHUYECKHUEe CBOMCTBA, NOJyueHue U npuMeHeHue. Conu aMMOHUS,
ux (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MojlyueHue, (Pu3nueckue M XUMHUECKHE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyecTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOe 3arpsi3HCHUE OKPYKaIOIIe cpebl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, huzMUecKkne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
Moau(duUKalMK, pPACIpPOCTpaHEHHE B NPUPOJE, (PUINYECKHE U XHUMHUYECKHE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rio0ampbHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COM, NX (PU3NIECKUE U XUMUYECKHE CBOMCTBA,
nojsyueHue U npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIO0TA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HNPUPOAHBIA ra3, He)Tb),
NPOAYKTHI WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIINLICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U UX



poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COEAUHEHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHenue. CoenauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BAaHUE B
ObITY, B IIPOMBIIIJIEHHOCTU. BaxHelIilne CTpOUTeNbHbIE MaTepuaibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeToH, Xkeje300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B OBCEAHEBHON KU3HU.

Xumuyeckuii IKChepumenm:

U3y4YeHHE 00pa3I[0B HEOPTAHWUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalOIIHe (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIb30BAHHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHMSIMH  (BO3MOXXHO  HCIIOJIBH30BaHUE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHHE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HAOJIOJeHWe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBamMu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEpUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUid, TOTyUYEHHE,
cobupaHue, paclio3HaBaHWE W M3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX pPeaKIMii Ha MOH aMMOHHS U ¢GochaT-uOH U M3YyUYEeHHUE MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOICMCTBUE KOHIEHTPUPOBAHHOW a30THOU KHCJIOTHI C MEIBIO
(BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPUAJIOB), W3y4YECHUE MoOJEen
KPUCTALUIMYECKUX peIETOK anmMasza, rpadura, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHUE KAa4eCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYCHUE IMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIIMEH CUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU
ux nosiokeHus B llepuommueckon cucreme xumuuyeckux osiemeHtoB [J[. .
MenpneneeBa u ctpoeHus aTroMoB. CTpoeHue meTauioB. Merammumyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O0Imue



crnocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CrmyaBel (CTadb, YyTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[I{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XUMHUUYECKUX
anemeHToB . . MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpUMepe HaTpus M Kanus). OKcuiabl u
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHHe WIENOYHBIX METAUIOB M HX
COCIMHCHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Gusnueckrne 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiliive coeauHeHUs Kaiublus (OKCUI, TUIPOKCHUA, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AMGOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
AIFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKCubl, TuIpokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE PE3YJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbLIUg U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEPUAJIOB), IPU3HAKOB  IPOTEKaHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaublUs, aJIFOMUHMS, IMHKA, JKEJIe3a
(I1) u xene3a (III), meau (1), HaGarOAEHUE M OMTMCAHUE TIPOILIECCOB OKPAITMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdus W KaJlblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATIOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7a4 o TeMe «Baxueiiime
METaJUIbl U X COETUHEHUS.

XUMHA 4 OKPYKaKWLIas cpeaa

BemecTtBa u marepuanbsl B IOBCEAHEBHOW KU3HM uelloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.



XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOMyCcTUMast
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHUH 3K0JIOTHYECKUX
npo0JieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M MpH HW3yYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OT/IEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKALM, MNEPUOAUYHOCTh, HAONIIOJCHHE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIBI, PAaJUOAaKTHBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsii, ITPOBOIHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JTOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCUHCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IIPUHSTBIMU B
oOlIecTBe MpaBUjIaMHM M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALHUN W
pacIIMpeHne OIbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHUMAaHHS 3HAYECHUS XUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HH(OpManuend o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAaX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpolLlecCE€ 3TOM yduyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE ITIOBEICHHE U IIOCTYIIKM CBOMX TOBAapUILEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WM COCTaBIIIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHHWs HAOIIOAaEMBIX IMPOIIECCOB W SIBICHHUIA,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE



HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATypOi, MOCTYHMHBIMU TEXHHUUYECKHMMH CpEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYYEHHUIO U MO3HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh H
CHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIEI0BaTEIbCKON
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHSA OOydeHHUS B
JTaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XMMHYECKUMH BELLIECTBAMU B OBITY U peajbHON KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHBIA BBIOOP
UH/IMBUYAJIIbHON TPAEKTOPUU MPOJIOJKEHUS 00pa30BaHus C yUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW PO(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOTUMBIX YMEHU,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM Cpejie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3nYECKOMY M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
IIpaBUJI OE30MIACHOTO MOBEICHUS IIpU paboTe ¢ BEUIECTBAMMU, & TAKKE B CUTyalUsX,
YTPOXKAKOIINX 3I0POBBIO U )KU3HU JTOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU M3YYCHUU XUMHH, AJIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKaIOLIEeH IPUPOIHON CPENOU, JIs ITOBBIIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHS TIJ00ANIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IyTeW MX PEUIEHHs] MOCPEACTBOM METOJOB XHMMH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI pPyYKOBOJCTBOBAaThCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeniMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(opMUPOBaHHS MHPOBO33PEHUs OOIEHAYyYHblE€ MOHATHS (3aKOH, Teopus,
IPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMa, IPOIECC, IKCIIEPUMEHT U APYToe.), KOTOphIE



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (DOPMHUPOBATH MPEJCTABICHUE O IEITOCTHOU
HAay4YHOW KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OeCreYruBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
JICITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue aeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACIATh UX XapaKTEPHbIC
MpPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITUSMH), HCIOJIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUH VISl KJIacCU(PUKAIIUU XUMHUYECKMX BEIIECTB M XHMHYECKUX pPEaKIIHH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JEYKTUBHBIE, IO aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKITIOUCHUS

yMEHHE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUSA (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yeMbI€ B XUMUU,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKANA 3HAK (CUMBOJ DJEMEHTa), XUMHueckas ¢GopMmyia W YpaBHCHHUE
XUMHUYECKON peaklMy — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIUE  3aKOHOMEPHOCTH, MPUYHHHO-CICJACTBEHHBIE CBS3U U
MIPOTHUBOPEYUHS B U3YyUAEMbIX IPOLIECCAX U SABJICHUSIX.

Bba3oBble ucciienoBarejbcKyue 1eHCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHHUS THUIOTE3BI I10
ITPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYK/ICHUN;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AMN W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pPe3ysbTar, (GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTATAM IIPOBEAEHHOIO OIBITA, UCCIEAOBAHMUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (hOPM MPEACTABICHUS, MOJYy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC



nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JMJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
0o0JacTi  MCTHOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs UH(HOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku 1 UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MpPOBaThb B IIpolecce Y4eOHOH W
UCCJIeIOBATENLCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
CpE/IBL.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (OPMYIUPOBaTh CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATeTPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JellaTh MPE3EHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTa);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOMU
MO3HABATEJIBHON M HUCCIENOBATENbCKOM  JIEATENbHOCTH TPU  PEUICHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEACNATh LENHU NEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBJISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpATh HanoOoJiee YPheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MIOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIUSIX,
OIICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJibTaTa 3asBICHHON IIENM, yMECHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepanbHONM paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
JneucTBul, crneruduueckue Ui TpeAMeTHOM oOjacthd  «XUMHUS», BHUJIBI
JNEATEIPHOCTH 10  IIOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHYECKHX IOHATHI: aTOM, MOJEKYJAa,
XUMHUYECKUU JJIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIuil: peaxiuu
COCIIMHEHUS, PEAKIUU Pa3JI0KEHUs, pPEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3hdeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, pPaaANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs W HEMOJSpHAs KOBAJIEHTHas CBSI3b,
VOHHAs CBs3b, UOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(mpolLieHTHAsl KOHIICHTpAIsI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSThH 3TU IOHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHE IEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIokKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u



OonbllIe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnmune «llepuonnyeckass cuctema xumudeckux saementoB [ .
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjlipa, 00Ilee YUCIO 3JIEKTPOHOB
U pacmpeeeHUe X M0 JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUITUPOBATh XUMHYECKUE BJIEMEHTBI, HCOPTAHMYECKHE BEIECTBA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETUIOBOMY (D eKTy);

e XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIYUCIISTH OTHOCUTENBHYIO MOJEKYSIPHYIO M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKklnu;

e TPUMEHATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHHOU NESITEIHLHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — /Ui M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYyYHbIE METO/Ibl
NMO3HAHUA — HAONIOJICHUE, U3MEpPEHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CIEAOBaTh TMpaBWIaM  TIOJB30BAaHUS  XMMHYECKOW  TIOCYIOM U
Ja00paTOpPHBIM O0OpYJOBaHMEM, a TakXKe IIpaBWJIaM OOpaIleHHUS C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OINPEACIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHYECKHE  OKCIICPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TMOHSATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyjla, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb



OKHUCJICHUS, XUMUYECKas PEaAKIUsl, XUMUYECKasl CBSI3b, TETIIOBOU A (DEKT
peaknuu, MOJb, MOJSIPHBIH  O00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJM3aTop, XMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTaHOBJICHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW pEaKUWH, MPEAeIbHO AOIyCTUMAs
koHuentpamusa [I/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU TIOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
ONPEACIEHHOMY KJIacCy COEAMHEHUM 1o (QopmynaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTATIUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIicH [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio (opmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHas mnoArpynmna (A-rpynma)» Hu «mododHas
noarpynna (b-rpynma)», wmanble u OOJbIIHE MEPUObI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npezenax MajiblX NEePUOIOB M TJIABHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuud (M0 YUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAas OMHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIN;

COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEPKIAAOINIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KI1ACCOB;
pacKpbIBaTh CYITHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISAPHYI0O M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaKINH;

coONroaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7a060paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
7a00paTOPHBIX XHUMHYECKUX OIBITOB TIO0 TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHUCIIOTO ra3a);

NPOBOJAWTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uonua-, kKapbonar-, Qocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE ONEpAIllMi MBICTUTEIbHON NEATeIbHOCTH — aHalln3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BHISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBA3€M — JI1 M3Y4YEHHUsS] CBOMCTB BEUIECTB U
XAMHUYECKUX PEaKIHMid, eCTECTBEHHO-HAyYHBIE METOABI TO3HAHHS —
HaOOIeHNE, M3MEPEHHe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosauyecTBO yacoB
Ne HaumenoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM pPOBbLIE)
n/n TeM NMPOrpaMMbl Bcero Konrponueie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) Bbu6nuoreka [JOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
gyesgoBeKa
12 BeittecTBa 1 XUMHUYECKHE 15 1 Bbu6nuoreka [JOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
00 oxcumax https://m.edsoo.ru/7f41837¢
5 Bonopon. [Tonsitie o kuciorax g 1 Bbu6nmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumniyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu

[lepuonuueckuii 3aKOH U
31 Ilepuoauueckas cucrema 7 bubnnorexa HOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. Ctpoenue aroma
XuMH4ecKas CBs3b. BuGmiorexa LOK
32 Orucenbio- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbBIE PEAKIINU
bu6mmoreka [IOK
Hroro o pasxexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIUun
11 [ToBTOpeHUe u yroyOneHre 3HAaHHA 5 1 bubnnorexa HOK
' OCHOBHBIX pa3ZeyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexa [HOK
’ peaxIuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO01mast xapakTepuCTHKa XUMUIECKUX 4 1 bubnnorexa [HOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 buommorexa HOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa [JOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24 OO01mast XapakTepuCTHKa XUMUIECKUX 2 1 ) bubanorexa [HOK
' anemeHToB [VA-rpynmnsl. Yriaepon u https://m.edsoo.ru/7f41a636



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

KPEMHUU U UX COCTUHECHUS

Hroro no pazgeny 25
Pasznen 3. Mera/iibl M UX COeIUHEHHUS
. bu6mmoreka [IOK
3.1 Obmpe cBoidcTa METaLIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
32 Baxueiiime MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.r/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU YEJIOBEKA 3 bubmmnorexa [IOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MIPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToOM,
MOJIEKYJIa, XHMHMUYECKHH 3JIEMEHT, MPOCTO€ BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKkiius,
KIacCUpUKALUA  PEaKIHil:  peakluud  COCAUHCHHS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 5K30- |
OHIOTEPMUYECKUE PEAKIHH, TEIUIoBOW 3 (HEeKT peakiuu, pacTBop,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs! KOHIICHTpAIsl) B pacTBOpE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCITIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBJIEHUS (HopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MaccChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpECacCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE pEaKIuu (10 4YHUCIy U COCTaBy

YYacCTBYIOUIMX B PEaKIUH BELIECTB, M0 TEMIOBOMY 3(PPEKTy)




1.7

BBIUMCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl

BC€IICCTB

1.8

BBIUMCIISTH MACCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIN )

ITo Teme: «BaxuHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTpeeNATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy

COEIMHEHUH 1o GopMyiiaMm

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHHUH B pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIoH |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHYECKHUX OMBITOB MO TOTYYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (J1Takmyc, (heHoadTaIeuH, METUIIOPAHXK U IPyTHe)

2.7

MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiiuu

IIo Tteme: «llepuonuueckuit 3axkon u Ilepuomguueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuuun»




3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHH: SIPO aTOMa,
SNIEKTPOHHBI CIIOW aToMa, aToOMHas OpOWTaldb, paanyc aToMa,
XUMHUYECKAsl CBSA3b, IOJIApHAs W HENOJIIpHAas KOBAJICHTHAs CBS3b,
AJIEKTPOOTPULIATEIIBHOCT, HOHHAsl CBsI3b, HOH, KaTHOH, aHUOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMECHTHI

3.3

OTKCBHIBATh M XapaKTepHu3oBaTh TabimuuHyio ¢opmy Ilepuonnueckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3liMyaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHE) MEPUOAbI

34

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBICUMOCTHU CBOMCTB
XUMHYECKHX D3JEMEHTOB OT HX monoxeHus B Illepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpblE UMEIOTCS B  Tabmuie
«ITepuognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oO0Iiee dHcio

AJIEKTPOHOB U pacHpeieNieHrue UX MO JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIIATh CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHaprIX

COCAUMHECHUAX

3.7

ONpeAeNiaTh BUJ XHUMHUYECKON CBs3UM (KOBaJieHTHass W MOHHasi) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IIOHATHH: pPacTBOP,
DJICKTPOJIUTHI, HEDJICKTPOJUTHI, JIEKTPOJUTUYECKAs OUCCOLMALNA,

pPCakiuu HOHHOTO 06MeHa, KaTaJin3aTtop, XUMHUYCCKOC PABHOBCCHC,




obpaTuMble " HEOOpaTUMbIe peakuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKUCJIUTEb,
BOCCTAHOBUTENIb, OKHUCICHHE H BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas CBs3b  (KOBAJICHTHAas, HOHHa,
METaJUIn4YecKasi), KpUCTAJUIMYecKass pemETKa, CIUIaBbl, CKOPOCTh

XAMHUYECKON peaKkun

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJISITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmanum KHCIIOT,
IeJoYed M COJIeH, TOJHBIE W COKpaIIEHHBIE YpPaBHEHUS PEAKIIMIA

WOHHOI0 00OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAMTH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo temam: «Hemeramiapl U UX COEOIUHEHUSI» U «MeTalUIbl U UX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CrICU(pUIECKUE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELIECTB, NOATBEP)KIAs ONUCAHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHYECKUX peaKIui

2.2

COCTAaBJIAATb YPAaBHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETHUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMUHBIX

YCIIOBUSAX
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ClIeZIoBaTh MpaBHUJaM  TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH |
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYyYEHUIO M COOMpaHUIO

ra3zo000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh  PEAKIMHU, TMOATBEPKIAIOIMINE KaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACHO3HABAaTh OIBITHBIM IMYTEM XJIOPH]-,

Opomun, womun, kapObonat, Qocdar, cumukar, cyabdar,




TUAPOKCUIWOHBI, KaTUOHBI aMMOHHMS, HOHbI H3YUCHHBIX MCTAJLIIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BELIECCTB

3 ITo Teme: «XuMmus 1 OKpy>Karolas cpeaa»
31 pacKphIBaTh CMBICI OCHOBHBIX XuMHuYeckux mnoHsTui: [IJIK
' BEILIECTBA; KOPPO3HUs METAJIIIOB
NPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JAESITEIIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTHU3aIUIO,
12 BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€M — I HU3y4YEHUs

CBOIMCTB BCIIECCTB M XHMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHEIC
MCTOABI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC,

AKCTIEPUMEHT (PeaTbHBIA U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

[NousTHEe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTBa 1 cmecru. CrrocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi ¢popmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAsA aTOMHas mMmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YHCIA CTPYKTYPHBIX enuHuIl BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMUUYECKas PEAKUHs U €€ NPU3HAKHU.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMHUYECKHUX PEAKINH (COeTUHEHUS, Pa3lIOKEHUs, 3aMEIICHUs, 00MEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/I0H, C MpaBUIaMU
pabotel B nabGoparopun u mpuéMamMu oOOpalieHuss ¢ J1a0opaTOpHBIM
o0opymoBaHWEM, HW3yYE€HHE M OINHCaHWE (PU3NYECKUX CBOWCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKa,
TasiHUE JIbJla, pAaCTUPAHHUE caxapa B CTYIIKe, KUIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKHX  (TOpEHHe CBEYM, [MPOKAIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICKICTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOIEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pas3fokeHwe caxapa,

B3aUMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe




ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacTBOPOM
comu meau(1l), n3yuenue crnocoOoB pazgencHus: cMeceit (C mMOMOIIbI0 MarHUTa,
(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHUIUIAIMS, Xpomarorpadus), MpoBeacHUE
OUYMCTKHU MTOBAPEHHOM cOJM, HAOIIOICHUE W OMTUCAHKE PE3YJIHTATOB MPOBEACHHUS
OTbITa, WUIIOCTPUPYIOLIErO 3aKOH COXpPAHEHHS MacChl, CO3JIaHUE MoJenei

MOJIEKYJ (IIIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — anemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupojne, (Gpu3udecKkue U XUMUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoOb
NOJYYEeHUsI KHUCIOpOJa B JIAOOPAaTOPUU U MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — auioTpornHas MoaupuKalus KUCIopoaa

2.2

TennoBoii 3G HEeKT XUMUIECKON peakIny, TEPMOXUMHUYECKUE YPABHEHHS, IK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCWJICHHE MTApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI
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Bomopon — sneMeHT M mpocTtoe BemiecTBO. HaxoskiaeHwe BoIopoja B MPUPOJIE,
du3nuecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciaote! u comm
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MounsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoWcTBA BOJbl. Boma kak  pacTBopuTenb.  PacTBOpBI.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 1oas BelecTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KU3HHU 4denoBeka. Kpyrosopor
BOJABI B TpUPOAC. 3arps3HEeHHWE TMPUPOMHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryyenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u




XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. @uznueckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAeNIEHUE  COACp:KaHUs
KHUCTIOpOJla B BO3/yXe, IMOJIydeHHEe, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHNUE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpaIlleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3liaMd OKCHJOB M ONHCAHWE WX CBOMCTB, MOJYy4YeHHE, COOHMpaHUE,
pacmo3HaBaHUe M HM3y4EHHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(1l) (Bo3MOKHO MCIONIB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIeOBaHHE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUlaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOXKHO HCIHOJB30BAaHUE BUJIEOMATEPHANIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYe C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHCIOT M IIEJoYei, HU3y4yeHue
B3auMoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeTaUIaMM, PeaKUi HEUTpaIU3alkHy, I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHME OJIHOIO MeTajula JAPYI'MM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYeCKHX

COCTUHEHUI

Ilepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBbie TOMBITKM KJIAacCH(DUKAMKM XUMHYECKUX diieMeHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.

Menneneesa. Kopotkonepuognas u JUIMHHOIIEPUOJHAS bopmbl




[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Menaeneesa.
Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DinekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB
Ilepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbI U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUN HKCIEPUMEHT: H3y4eHHe OO0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THUAPOKCHAA IMHKA C pPacTBOpaMU KHUCIOT U
niesouel, MpoBEACHNUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3yIoKeHUs], COEITUHEHUS)

9 KVIACC

Kon

IIpoBepsiemMblii JJIEeMEHT COJEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cuctema XuMUYECKUX 31eMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHue BemiecTBa: BHUAbl XUMHYECKON CBsi3U. THUIBI KPUCTAJUIMUECKHUX
PEIETOK, 3aBUCMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKON PeléTKu

U BHUJA XUMUYeCKOH cBszu. Kiaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX




BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCAILIUXCA K Pa3jIM4YHBIM  KJAccaM HEOPraHWYeCKUX COCIUHEHHI,

ICHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUYECKUX PeaKLMid 110 Pa3IUYHbIM NPU3HAKaM (110 YUCIy U
COCTaBy YyYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
M3MEHEHMIO CTENEeHEH OKHCICHMSI XMMHMUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH,
[0 YYacTHUIO KaTaausaropa). OK30- M JHIOTEPMHYECKHE  peakluw,

TePMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEAaKIMW U TOJOXKEHHE

XUMHYECCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHU
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJEKTPOIUTHL.
Peakniun nonHoro obmeHa. YcClIOBHsI MPOTEKAaHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUN 00 OSIEKTPOIUTHYECKON

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsiTHE O TUIpONN3e comeit

1.7

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTALTUYECKIX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0XKHBIX BELIECTB (XJIOpUJa HATpHsi); UCCIEIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHWMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOMPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpollecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKAHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKUMi (TOpeHHEe, PeaKluu pPa3JIoKEeHUs, COCIUHEHUs);

pacro3HaBaHUC HCOPraHNYCCKHUX BCIICCTB C MOMOIIBIO KaYCCTBCHHLIX peaKHHﬁ




Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u (Gpu3nueckue CBONCTBA MIPOCTHIX
BELIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3auMozielicTBUE C MeTalslaMH, HEMETaUIaMH{, LIesioyaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUe, NpuMeHeHue. /leiictrue
XJIOpa U XJIOPOBOJOPOAA HAa OPraHM3M 4ejoBeKa. BakHeline XJIOpUabl U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckne W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KuCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOoJy4YeHHs] CepHOU
kucnotTel. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaUECTBEHHAs pPEaKIUs Ha
cynbdar-uon. Haxoxxnenue cepsl U €€ COCIMHEHH B MPUPOAC. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIICHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIEHHS. A30T, paclipoOCTPaHEHHUE B IPUPOJIE,
¢dbu3mvecKrue U XUMHUIECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUaK,
ero ¢u3nMvecKue W XMMUYECKHE CBOICTBaA, MoOJydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauectBenHasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOydeHHE,
bu3nMvecKne W XUMHUYECKHE CBOWCTBa (0OmME Kak MpEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX yA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIH, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJJOEMOB)
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®docdop, amtorpornasie Mogudpuranuu pochopa, huzMUecKne U XUMUUYECKHE

croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W




XUMHUYECKHE CBOMCTBa, moiydeHue. lcmonb3oBanue ¢(ochaTtoB B KauecTBe

MUHEPAIbHBIX YA0OpEHHI

2.5

OOmast xapakTtepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTEpHbIE CTENEHU OKHUCIEHHUS. YTIJepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yrieposaa,
uX (U3NYECKHEe W XUMHYECKHE CBONCTBA, NEHCTBHME HA JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U TpUMEHEHHE. DKOJIOTHYECKre IPOOIEeMBbl, CBA3aHHBIE C OKCHJIOM
yraepona(IV); rumore3a r00aTbHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (HUINYECKUE U XHUMHUUYECKHE
CBOHCTBa, MOJy4YeHUE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJICH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). x coctaB u xummueckoe crpoeHue. [loHstne o Ouomormyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W HUX POIU B KHU3IHU
yesoBeka. MarepuanbHOE €QUHCTBO OPraHMYECKMX UM HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMeHeHne. CoelMHEeHUs KpeMHUs B mpupoje. OOmue mpeacraBicHUs 00
okcuje kpemaus(IV) n kpemaneBoit kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBINIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OOpa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbl M HaOJIIOJCHHE IPHU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)Kkarollue
¢usnyeckue 1 XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpoliecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;

M3y4eHNEe XMMHUYECKUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE




KayeCTBEHHOW peakuuu Ha Cynb(ar-MoH M HaOMIOJCHHWE Ipu3HaKa e€
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHEHUI (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yIOOpEeHUH; oIyYeHe, COOMpaHne, paclo3HaBaHUE U
U3y4yeHHE CBOMCTB aMMMaKa; IPOBEICHHWE KAauYEeCTBEHHBIX pPEaKUUH HAa HOH
aMMOHMSI U (QocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCTOJb30BAaHUE BHUICOMATEPUANIOB); M3YYCHHE MOJeNeH KPUCTAITHYECKUX
pemwéTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM
azicopOMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUe, coOMpaHMe, pacllio3HaBaHME M M3Y4YEHUE CBOMICTB
YIJIEKUCIIOrO Ta3a; IMPOBEJCHME KayeCTBEHHBIX peakiuii Ha KapOoHAT- H
CWJIMKAaT-UOHbl M HW3yY€HHE IPHU3HAKOB HUX IPOTEKAHUSA; O3HAKOMIIEHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

MerTainsl 1 uX COCIUHCHUA

3.1

OO0mas xapakTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHUeckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHne MeTailioB. MeTaandeckast CBsI3b U
MeTa/UTMYecKasi KpUCTAUTMYeCKass pemérka. ODJESKTPOXMMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB
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dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOmue crnocoObl MOdydeHHUs
MeTauioB. [ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH32) U UX IPHUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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[Ilenounble MeTaJIBl: MOJOXKEHHE B llepronnyeckol cucTeME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOKJICHHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCHBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M MX

COCTUHEHUN

3.4

Illenoyno3emMenpHble  METalbl MarHuii W KaJdbUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. Ou3nyeckue U XUMHUUYECKHE CBOMCTBA

Marausi M Kanplius. BaxHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCHI,




conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMIL: TonoxeHue B llepuomnueckol cucTeMe XHMHYECKHX SJIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

Keneszo: nonoxkenne B [leprnoanueckoi cucreme Xxumudeckux saeMenToB J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJIeHue B mpupoge. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcumapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U OTy4YECHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB,
X (pu3nueckuMH CBOMCTBAMHU; H3YYEHHE PpE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), 0ocoOeHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalblUg W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA HMOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkene3a(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHJIEOMATEPHANIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Ba)kHelmue MeTaisl U

UX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBble maTepuanbsl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOM
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomis NMpu XUMHYECKHX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHUE
okpyxatomei cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTJIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, He(dTh),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM pe3yibTaTam
0230BOr0 YpOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pasoBanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTAa OOIIeH KyJIbTyphl M HPaKTUYECKOMH
NESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BIACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOI AEATENIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHaabHON e TebHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHMH Kak MPO(UIBHOTO IpeaMeTa

MIpH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero oopa3oBaHus

Bianenue cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIHOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb (CpemHss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PpEAKLUU PA3JIOKEHUs, peaKkluu
3aMEIEHNs, peaKkluu OOMeHa, TeIUIoBOM 3((deKT peakuuu, 5K30- U

OHAOTCPMHUYCCKHUEC pPCaKIMK, PacTBOP, MacCoBasd O0J9 XHUMHYCCKOI'O




JJIEMEHTA B COCIMHEHUH, MACCOBAst NOJI U NPOLIEHTHAs KOHLIEHTPALUs
BELIECTBA B PacTBOPE, AP0 aTOMA, JICKTPOHHBIN CJIIOM aTOMa, aTOMHas
opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTEHNEHb OKHUCIECHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, IIOJIAPHAs U HEMOJIAPHAs
KOBQJICHTHAs1  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleérka (aTOMHas, MOHHas, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNs, PEaKUUd HMOHHOTO OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIIEHUE U  BOCCTAaHOBJIEHUE, JJIEKTPOJIU3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIME 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMsI MaccChl,
nepuonuueckuil 3akoH J.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOpUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ Teopus, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yYMEHHE TPaBHJILHO HCIOIb30BAaTh N3yUCHHBIE BEIIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YHAOOpPEHHs, METaUIbl U CIUIABHI,
HPOIYKTHl TEepepabOTKH MPUPOTHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yriasi, mpupoaHOTo Trasza, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOACTBE M TOHMMAaHHE 3HAYCHUS XKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma YelloOBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX MPOLECCOB Ha OPraHM3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIM4YMEe OIbITa paboTHl ¢ PA3IUYHBIMM UCTOYHMKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/IIO O BCIICCTBAX, HX




OpeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJga4d

B.HaI[eHI/Ie OCHOBaMH TTOHATHIHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHNMYCCKUX BEIICCTB,

4 YpaBHEHUN  XMMMYECKUX  pEeaklMii; OCHOBaMU  XMMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid
CUCTEME C YHCJIOBBIMM XapaKTEpUCTUKAMH CTPOCHHUS aTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsii sapa, oOIee YHciIo
JJIEKTPOHOB), PpACIpeNeIeHHEM JJIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB IMEPBbIX TPEX NEPUOJOB, KATUS U KaJTbLUS
IIpencraBinenne 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTS),

6 MNpPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmnueckoir cucreme (B MajblXx TEpHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTENEHb OKHMCIICHHUS XUMHUYECKHX 3JIEMEHTOB, 3apsl

' HOHA

8.2 BHUJl XMMHWYECKOM CBA3M M THUIN KPUCTALIMYECKOM CTPYKTYphl B

' COETMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PaCTBOpaxX BEIIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (HU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaul, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)

9.2 CJIOKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pPacTBOpoB (Boja,




aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIBI
metaimioB [-IIA rpynm, amromunus, menu (II), umuuka, xeneza (II u
I11), okcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucrasi, cepHasi, a30oTHCTas, a30THas,

dbocdopHas, yroapHas, KpeMHHEBasK KHCJIOTa U UX COJIH)

IPOTHO3UPOBaTh W  XapaKTepU30BaTh  CBOMCTBAa  BEUIECTB B

3aBUCUMOCTHU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B

73 3aBHCUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX
MPEBPAICHUI B Pa3JIMYHBIX YCIOBUSIX
0 YMeHue cocTtaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B
TOM YHCIIE:
10.1 peakiuii H'OoHHOTro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKY HUMHU
11 YMeHue BEIYUCIATH (TPOBOJUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYI0O U MOJISIDHYIO MacChl BEILECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 [0 YpaBHEHHUSM XHUMHUYECKUX pPEaKUUd U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIuu
12 Biianenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMoO3HaHus  (HabmioneHue,
" U3MEpPEHHE, SKCIEPUMEHT, MOJICIUPOBAHKE) MPU U3YUECHUU BEILECTB U
' XUMHYECKHX SIBICHUN; yMeHue chopmynupoBaTh MnpoliemMy Hu
MPEAIOKUTH TYTU €€ pereHus
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIabOpaTOPHBIM 000PYI0BAaHHEM
123 paBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMU, UCTIOIb3YEMbIMU

B HOBCGI[HGBHOﬁ JKU3HHU, IpaBUJIaMU ITOBCACHUS B LCIAX CGGPG)KGHI/I}I




3[0POBbSI U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
(omacHOCTH) BO3JEHCTBHS Ha >KHUBBIE OPTaHU3MbI OMNpPEICNEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOIO

BO31€MCTBUA

13

Hanunuwne MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA U OCYLICCTBJICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC U OIMUCAHUC (bH3H‘{€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC
C (1)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUiI

13.2

U3y4eHHe CIIOCOO0B pa3aeeHus cMecel

13.3

NOJIyUEHUE KHCIOpOAAa M U3YYEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/IAa ¥ M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHUCIOTO rasa u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JoJIed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s OmpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE M  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aMMOJCHUCTBHS KUCIOT C METaLIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHMWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApPYrMM W3  pacTBOpa  COJH;
uccienioBaHue aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1a4y 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHI; «INEKTpOIUTHYECKAS
aucconuanusay;, «BaxHeWImnme HeMETAUIBI M WX COCHUHCHUSY,

«Baxuenime MeTayuibl U UX COEIUHEHUS)

13.8

XUMHYECKHE  OKCIIEPUMEHTHI, WUTIOCTPUPYIOIIME  MPHU3HAKU
NPOTEKAHUs pPEaKIuii MOHHOTO OOMEHA; KaueCTBEHHBIC pPEaKIUUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaxX HOHBI: XJIOpUI-, OpOMHUI-,

uomua-, cynepar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,




TUAPOKCUA-UOHBI, KATHUOHbBI aMMOHUSA, Mardus, KaJlblHsd, aJJlOMUHUA,

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

14 YMenue:
NPENCTaBIATh pPE3yabTaThl dSKCIIEpUMEHTa B (opMe BBIBOJOB,
14.1 JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE
3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSI3U MEXAY peaibHO HaOII0JaeMbIMU XUMUYECKUMU
14.2 SIBICHUSIMU U IPOLIECCAMU, TPOUCXOISIIMMU B MAKpO- U MUKPOMUPE,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘IaJ]I)HI)Ie XUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMec. CIocoObI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckue dneMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTHG " CJIOXKHBIC BECIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0JI1 XUMHYCECKOT'0 3JICMCHTA

B COCIMHCHUN

1.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

duszndeckre M XUMUUYECKHE SBIICHHSI. XUMUUECKas pCaKkuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX DSJIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XuMu4deckux 3neMeHToB J[. M.
Menneneesa. Ilepuoasl u rpynmnsl. QU3NYECKUl CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbsl. CTpoeHue
IEKTPOHHBIX 000I04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonnueckont cucremsl [I.1. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX M HEMETaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »dieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHast (TONIsAipHAsT ©  HEMOJIIPHAsi)  CBSI3b.




QHGKTpOOTpI/IHaTeJIBHOCTI) XHUMHYCCKHUX OJICMCHTOB. HNonnas CBA3b.

Merannuueckas cBSI3b

3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, MOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 1 uxX COCIUHCHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHWU (HIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXk alue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

dusznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, CEPhI, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

Du3nyeckue MU XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJibLIUsl, aJlOMHHUS, Kelle3a. DIEKTPOXUMUUYECKHI

pAI HAIPSKEHU METAJJIOB

44

®uU3nYeCKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

dusnveckue ¥ XMUMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(1V). [lonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenne okCuI0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyueHue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCH]IOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCKUe CBOMCTBA cpenHuX coneit. [lomyuenue coei

4.10

HOHy‘IGHHG, COGI/IpaHI/IG, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,




YIIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. O0mme

CHOCOOBI OJTYYCHUS METAJUIOB

4.12

I'eneTmueckas cBA3b MEXKAY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKIuu

5.1

Knaccudukanusa XUMHUECKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, IO TerioBoMy 3¢ddekty, 1o

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKHX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOU peaKlnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJIICHHS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOMU pcakuu

54

Teopus 3nekTpoauTUYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbIE U c1a0bIe OJICKTPOJIUTEI. CrenecHb JUccomranumn

5.5

Peakuum moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHUSI peaKLnuit

XuMUS U OKpYKaronas cpeaa

6.1

BemectBa u Martepuanbl B TMOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMTPHU XUMHYCCKUX OXKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAmoIMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeHIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIICHUH HKOJIOTHYECKUX MpodieM. YcuieHue mapHUKOBOro 3ddexra,

paspylieHue 030HOBOTO CIIOS

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAWHEHHUH B
6BITy, MCIUIHNHEC, MPOMBINIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYyryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coeAnHeHuil. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH




HepBOHa‘IaJ'II)HI)Ie MOHATHS 00 OpPraHn4cCKrX BCIIECCTBaX KAaK O COCAWMHCHUSIX

yrieponaa (MeTaH, 9TaH, STHJICH, alleTUIICH, 3TaHOJI, TJHIEPUH, YKCYCHAs KUCIIOTA).

6> [TonsiTie 0 OGMONOTMYECKU BaXKHBIX BELIECTBAX: KUpaX, OelKax, yriieBoJax — U Ux
POJIA B ) KU3HU YCIIOBCKA
7 Pacuérni:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMAYECKUM YPaBHEHUSAM




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

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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