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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 0O0IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTHUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
MpeaIMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM €IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOW  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOQPECCHOHATILHOM IS TEIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHSL:

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

— Ilepuoanueckoro 3akona J[. I. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEN0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KapTUHBI MUpA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAaHUN — BaKHEUIHX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMUPOBAHUHN U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUM U
UX TMPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaXKHOE
3HaYeHHE MPUOOPENTU TaAKUE 1IeTH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM >KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHMHA OOBSICHATH U OIICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHUpa, MCHOJB3YS 3HAHUS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKH OKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B Hemenw), B 9 kimacce — 68 wacoB (2 dYaca B HEIENIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4EJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemjectBa. Du3nMyeckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOjax MO3HaHWS B XUMHUH. UMCThIE BEHIECTBAa U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX pPEeaKIUil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
(¢u3MUecKuXx CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadus, mpoBeeHNe OYUCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEICHMSI  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3neMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE ¥ HEHACBINIEHHBIE PACcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IIpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecoseoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHUM: IENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meramoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Commu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBs3bp MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEIEICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE U H3y4YCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaxHeuine KiIacChl HEOPraHMYEeCKHUX
COECTUHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMEHTOB. [loHsaTHe 0
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporTkonepuonHas u  JiIuHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM 1 NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XMMHM B 8 Kiacce
OCYILECTBIISIETCS YEpe3 HCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIN (DakT, rUmoTesa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnonmueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuvyHbIM MPU3HAKAM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckOpocTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne o xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJBb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HWOHHBIC YypaBHEHUsI peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THapOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETa/UIoB (rpaduTa W anMasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKUCIIeHHs. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaMy, HEMeTaUlaMy, IIeJI04aMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEJIOBEKa. BakHeWlme XJIOopuabl U UX
HaXOXJCHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U crnernududeckue). XUMHUYECKUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUS Ha



cynb(dar-uoH. Haxoxmenue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COEIWHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckrue u XMMHUUECKHUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKhe U XUMHUYECKUE
cBOiicTBa (0OIlME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yI00peHnil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BonoéMoOB). docdop,
aJyoTpornHele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEINEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPACIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUEeCKue U XMMHUYECKHUE CBOMCTBA,
nojyueHue W mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus o0
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (U3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOreHUIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIu Ha Cybdar-
MOH U HaOJIo[eHHe MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOTUHEHUH (BO3ZMOXKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOICTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE MozeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aACOPOIMU pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaibl U UX COeIUHEHUSI.

MeTaJnibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmogmyeckor cucreMe xumudeckux daemeHTtoB . W.
MenneneeBa u ctpoeHuss atomoB. CTpoeHHE MeTaUIoB. MeTtayudeckasi CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAI
HaMpsHKeHUH MeTautoB. Ou3nyeckne U XUMUYECKUe CBOMCTBAa MeTayioB. OOmue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTampl: noyoxkeHue B llepuoanueckon cucteMe XMMHYECKUX
sanemeHntoB /. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbI[USI W HaTpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIOIEHUE M OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA Cpela

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HM uelioBeka. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, TOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwie céasu



Peanuzamnus MeXnpeaMeTHBIX CBS3€H MpH HM3yYeHHMH XUMHHM B 9 Kiacce
OCYILIECTBIISICTCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJEKTPUUYECKUN 3apsij, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI M3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
HI0JIC3HbIE UCKOTIaeMblIE, TOILIIUBO, BOJIHBIE peCypCBhl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOH u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUYarOIIUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacCIIMPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MOPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENAOBATENLCKOM, TBOPYECKOM W JAPYTHX  BHJAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOW NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTAaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBI€HHOCTH M YpOBHA OOYy4YEHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIO/ICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

S) TPyA0OBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW Mpo(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATIBHOU CpeIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTU 3J0POBOr0 H
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, JJIS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAy4YHble TOHATUA (3aKOH, Teopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIlecc, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAay4YHOUW KapTUHE MUpA, U YHUBEPCAIbHbIE yueOHbIEC AEHCTBUS (MO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE PaCCYyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas (opMylIa W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBIATh M XapaKTEpU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHMS, COCTABIISITE OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKAaHUs, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX M MO3HABATEIbHBIX 3374 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMPATh ONTUMATBHYIO (DOPMY MpEACTAaBICHUS HHPOPMAINH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEIJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTo OINbITa,
71a60paTopHOI pabOTHI IO UCCIIEIOBAaHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITENIbHO COCTaBJSTh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUWA MNPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pPE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOrO
CoJlepKaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crhenupuiecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH MO  MOJYyYEHUI0O HOBOIO 3HaHWS, €ro HHTEpIpETalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOHUTallb, pPagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHU;

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyt0 ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maieie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHnieneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJECIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIe0OBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTOpHbIM 000pY/IOBaHHWEM, a TakKe TMpaBHIaM OOpalIeHHUs C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

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

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BENIECTBO, BAJCEHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHUS, XUMUYECKasl PEaKInsi, XUMUYECKast CBSI3b, TETIOBOU A dEKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBIICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKass pemnieTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKOW pEaKIHH, MPEACTbHO JIOMyCTUMAas
koHuentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUII COCTaBJICHUSA (OpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU dopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IMOHMMAHHWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CHUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manbsle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUMYCCKONM TabiauIe, C
YUCJIOBBIMM ~ XapPaKTEPUCTHUKAMHU  CTPOCHHMS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpesielieHue HX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIUHECHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, N0 TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUYECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYEHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3iesioB u JuiekTpoHHbIE (HUGpPOBbIE)
KoHnTpoJbHbIE IIpakTnyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

) MPAKTUYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTtBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopona. Ilonstue o kuciorax 2 | bubanoreka LIOK

) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 ) bubmuoreka [{OK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKnuu




[Tepuoanueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnuorexa LIOK
' XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMHUecKas CBS3b.
3.2 OxucauTeNbHO- 8 bubnmorexa LHOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIBHBIE PEAKLIMHI
Wroro no pazueny 15 Bubmmorera [IOK
https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne i/m P KoHTpoJbHBI IIpakTH4eckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3zgea 1. BenmecTBO M XUMHYeCKHEe peaKku
. bu6mmoreka [IOK
[ToBTOpEeHuEe U yriayonenue 3HaHUN
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca 6
bu6mmoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuuit 6
bubmuorexa [JOK
DNEeKTPONUTHYECKAs! AUCCOLIUALIMS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKHUE PEAKIIUU B PACTBOPAX 6
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
bu6mmoreka [IOK
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmsl. ["anorenst 6
OO11ast xapaKTepUCTHKA XUMUYECKHX bubnnoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCOIUHECHUS 6
OO1m1ast xapakTepUCTHKA XUMUYECKHX bubnnoreka [JOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIUHECHUA

6




OO01mmas xapakTepuCTHKa XUMUIECKUX

bu6mmoreka [IOK

24 anemeHToB IVA-rpynmnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHUN U UX COCIUHEHUS 6
Hroro no pazueny 25
Pa3nen 3. MeTasnibl U UX COeIMHEHUS
bubmuorexa [JOK
3.1 OO6mmue cCBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxneriie MeTamuibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u Marepuainsl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no paszneny 3
bu6mmoreka [JOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoasbnbie | Ilpakruyeckue | H3YUC€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejgoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTre 0 MeTOAAaX MO3HAHMS B XUMUU 1
https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | bubnnoreka [HOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bubmuorexa [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas padota Ne 2
5 «1£)a3 eJeHue 01\12606171 (Ha mpumepe 1 bubmmorexa [OK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6 OK
6 ATOMBI U MOJIEKYJIBI 1 nommoreka 11
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AJIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIE BELIECTBA 1 brbmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [IOK

10 X eckas (o a. BasienTHOC
v A popuyn HIHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnuorexa [IOK
XAMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [HOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Boluncnenus KonmdecTa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX brbmorexa HOK
HHECTBATO YP https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanus XuMHIECKUX peakinuit
18 (coemuHeHus, pa3IoKCHHS bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIi-
19 sHIKIoNEAUCT. OO00IICHHE 1 bubmorexa HOK
H T, Hf hitps://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 KonTponbnas padota Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [JOK




BO3ayxa. Kucnopon — aneMeHT u
npocToe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
22 KHCJIOPO/ia (peaKI[uu OKUCIICHHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI MoTy4eHus KUCIopo/ia B
bu6mmoreka [IOK
23 1a00paTOpUU U MPOMBILIUIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKLIMIX
TomuBo (HedTh, yroib U METaH).
(es, yr ) bu6mmorexa [IOK
25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenue u cobupanue KUCIO0poia bubmmorexa [OK
ya N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
)8 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOAOPO/Ia B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3l [TpakTrueckast padota Ne 4 o teme bubnuorexa [IOK

«[lony4yenue u cobupanue BOAOPOA,

https://m.edsoo.ru/ff0d4{42




W3y4YEHUE ET0 CBOMCTB»

Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
bubmuorexa [JOK
33 BEIIIECTBA ra3a Mo €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Boruncnenus 006EMOB ra30B 1Mo
34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
yP . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHnHbie
bubmuoreka [JOK
37 Y HEHACBIIIEHHBIE pacTBOPhL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpOB € bubnuoreka [IOK
onpeneNnEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KlacCupUKaIUs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




OcHoBaHusI: cOCTaB, Ki1accuduxams,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XxuMHU4YeCcKue CBOWCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
(cp ) P bubmuorexa [JOK
46 CIOCOOBI TOJTYyYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuyeckas padora Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas cBsI3b MEXy KilaccaMu bubnunorexa [JOK
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre 1 cucTeMaTu3aIs 3HaHUI
B t https://m.edsoo.ru/00ad9cb2
KonTpoabHnas padora Ne3 no teme
" bubnunorexa [JOK
50 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX
on https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie OMBITKY KJIacCUpUKAITTT
51 XUMHYECKHX 3J1€MEHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
bu6mmoreka [JOK
52 [lepuoanueckast cucreMa XuMHYECKUX

anemenToB 1. . MenneneeBa

https://m.edsoo.ru/00ada52c




bubmuoreka [JOK

53 Ilepuobl, TPyNIbI, IOATPYIIIEL
PHOABL TPy APy https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. J. 1. bubnuoreka [IOK
MenpeneeB — y4€HbIH, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
Peseprubiit ypok. O60011eHUE U
58 CI/ICTIe)MaTI/BZp vs 3HaHUM / bubmmorexa [TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi pabota
Konrtponsnas pabora Ne4 o treme
59 «CTtpoenne aroma. XUMHUUYECKasI CBS3h bubmmorexa [TOK
POCHHE aTOMa. https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnunorexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
b K
61 Honnas xumMuueckas CBs3b nomorexa 110
https://m.edsoo.ru/00adac34
2 KoBanenTHast nonsipHast XuMU4eCKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossipHasi XMMHYECKas bubnuoreka [IOK




CBSI3b https://m.edsoo.ru/00adaab&
64 CreneHns OKUCIEHUS 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adae28
65 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC | bubnnorexa [HOK
peaxkuuu https://m.edsoo.ru/00adb076
66 OKHUCIUTENIN U BOCCTAHOBUTEIN 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adb076
PesepBueblil ypok. O000IIIEHNE U
P P iH bubmuorexa [JOK
67 CUCTEMATHU3AIINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUUYECKAsl CBS3bY
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Koau4vecTBo yacoB I DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcebl
[Tepuonuueckuii 3aKoH.
| [Tepuonnueckas cucrema 1 bubmuorexa [JOK
XUMHYECKHUX 31eMEeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [JOK
2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU9eCKOM CBSI3U U THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMuueckux 1 bu6nmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU
7 eakuu. IIoHsITHE 0 TOMOIeHHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEaKIMIX
[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.
bu6mmorexa [IOK
8 @DakTOpBI, BIUAIOIIKNE HA CKOPOCTh 1

XHUMHUYECKOH pCaKknuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOTI'O paBHOBECUA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peaknuu https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
. bubnmoreka [JOK
11 HNounbie ypaBHEHUS peaKkIuid
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
12 OCHOBAHMH B CBETE MPEACTaBICHUI
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJUTUYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPEICTABIIEHUNA 00 bubmmorexa LHOK
pel . https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON JUCCOIUAIINKI
. bubnuorexa [JOK
14 [TonsiTue o ruaponuse conen
https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3alus bubmmorexa [IOK
3HaHUH https://m.edsoo.ru/00addd12
IIpaxtrueckast padora Ne 1.
16 «Il’jemeHI/Ie 3Kcnpe UMEHTAJIbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aJauy
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubmmorera [TOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»
OO6m1ast XapaKTeprCTHUKA TaJOTeHOB.
. bubnuorexa [JOK
18 XHUMHUYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. ConsiHas KMUCIIOTA, bubnnorexa [JOK




XUMHUYECKHUE CBOMCTBA, MOJYYEHHE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «[TonyuyeHnue COMAHOMN KUCTOTHI,
.. N https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Beruucnenus no ypaBHeHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKLUM, €CIIH OUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
2 Haxoxnenue cepbl 1 €€ coeuHeHUH bu6mmorexa [IOK
B IIpUpoOJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/i, CTpOeHHUE, bubnuotexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
. bubnuoteka [JOK
25 ¢u3nyecKkrne 1 XUMHUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHWMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpe/ibl COeTMHEHUSIMU
cepbl
7 Brrunciienue MaccoBOM TOJIH BEIXOJA bu6mmorexa [IOK
MPOAYKTa PEAKIUHA https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTepruCTHKa JIEMEHTOB bubnmuotexa [JOK




VA-rpynisl. A30T, paclipoCTpaHEeHHE
B IIpUpoze, GU3nIecKue u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMuak, ero ¢puznyeckue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmmorexa [TOK
> MO https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckas padota Ne 3 o Teme
bu6mmoreka [IOK
30 «Tonyuenne ammuaka, u3y4eHHe €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

. bubnuorexa [JOK
32 ynobpenuit. Xummuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
COEIMHEHMSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u
33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(beI)E»I/I(IIC)CKI/Ie " bubnrorexa LIOK
p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CPEAbI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 pu E,Z[C gmnlt){ecxie U XUMHYECKUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yraeposa, ux GU3ndecKue u bubmuotexa [JOK

XHUMHYECKHUE CBOMCTBA.

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




DKosorndyeckue npoodIeMsl,
CBs3aHHBIE ¢ okcuaoM yriaeposa (IV)

37 VYronbHas KUCIIOTa U €€ CONU bubmmorexa LHOK
https://m.eds00.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme

38 "IlosryueHue yriekuciioro rasa. bubnuoreka [IOK
KavecTBenHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasibHBIC TOHATHUS 00
bubmuoreka [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepo/ia
. bubnuorexa [JOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ac080a
[IpaxTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 331a4 110 TEME bubnuorexa [JOK
«BaxxHeunmme HeMeTaJlIbl U UX https://m.edsoo.ru/00ac0bf2
COEJIMHEHU S
KonTponbnas padora Ne3 no teme

. bubnuotexa [JOK
42 «BaxHeimmne HeMeTaJTbl U UX
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJLIOB.

43 Merammnueckas CBsI3b U bu6mmoreka [IOK
MeTaJUIn4YecKasl KpUCTaJUIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorekxa [IOK

DNEKTPOXUMHYECKUN PsijL

https://m.edsoo.ru/00ael 156




HaIpsHKEHUN METaJUIOB

OO6mmwme crmocoOb! MOTyYeHUS
meTaiuioB. CruiaBel. Beruncienus mo

. bu6mmoreka [IOK
45 YPaBHEHUAM XUMHUYECKUX PEAKIIUM,
https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecu
46 ITonsiTve 0 KOPPO3UK METATIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
b K
47 [llenounple MeTaILITBI nommorexa [0
https://m.edsoo.ru/00aec14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [lenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00aec15e8
. bubmuoreka [JOK
50 Baxnerimme coeTMHCHUS KaJIbIIHs
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK
YCTpaHEHUA https://m.edsoo.ru/00aec1886
ITpakTruyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €€ bubmorexa HOK
" 8 A https://m.edsoo.ru/00aelaed
YCTpaHECHHS
54 JN— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bub6nuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

56 XKeneso
https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnmoreka [JOK
(I1) u xxene3a (1II) https://m.edsoo.ru/00ae35e6
53 O06o001IeHNne U CUCTeMaTU3AIUS
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnnoreka [JOK
«BakHeuIme MeTajbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJIa IPOIYKTa
peakiumn
61 O060061eHne U cucTeMaTH3alus
3HAHUU
KonTtponbHast pabota Ne4 o reme
62 «BaxuHeume MeTauibl 1 UX
COCJIUHECHHU S
63 BemectBa u marepuassl B bu6mmoreka [JOK
IOBCEITHEBHOW KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn bubnnorexa [JOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHIE 1 bubnuotexa [JOK




cUCTeEMAaTH3alusd 3HaAaHNUUI

https://m.edsoo.ru/00ae0d0Oa

67 PesepBHelil ypok. O600611eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NMpoBepPsiEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATHUHA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOAHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTEJIbHAsE aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKaLMA  peakIHil:  peakuuud  COSAUHEHUS,  PEaKIuu
pa3joXKeHusl, peakUuu 3aMelIeHUs, pPEeaKkIuu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE pPEaKLUHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MPUMCHATDH 3TU IMOHATHSA ITPU OITMCAHUN BCHICCTB U UX HpeBpameHHﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3PEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEeMEHTa Mo (Gopmyie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MTOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

22

OIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam

23

KJIaCCI/I(bI/IIII/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, IMOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PAcTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JIakMmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumudeckux snemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paaunyc aroma,

XUMHYECCKas CBA3b, IMOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




ANEKTPOOTPHUIIATEIIPHOCTh, WOHHAs CBs3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

33

ONHKCHIBATh U XapaKTepHu30BaTh TabnuuHyto ¢Gopmy llepuommueckoii
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «nobounas mnoarpynna (brpymnma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpbiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XHMHUYECKHX DJJIEMEHTOB OT HMX TojiokeHHss B Ilepuomgmdeckoit

CHCTEMCEC

3.5

COOTHOCHTH  O0O3HAYEHHUs, KOTOphIE HWMEIOTCA B  TabmuIe
«[lepuonuyeckass ~ cucTeMa  XUMHYeCKMX  dnementoB  JI..
MeHILeHeeBa)) C YHCIIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB
XUMHUYCCKHUX JJIEMEHTOB (COCTaB M 3apsja sjapa, oOIiee YHCIIo

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBeEPsIEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001mero Oﬁpa30BaHI/lﬂ

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaknMu MOHHOrOo OOMeEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,

aM(l)OTCpHOCTB, XUMHUYCCKas CBA3b (KOBaJ'ICHTHa}I, HOHHAasd,




MeTaJlJIN4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIE YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo Ttemam: «Hemerasuibl U uUX coequHeHUsS» U «MeTaiipl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

22

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOINIUX CYHICCTBOBAHHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUYHBIX

YCIIOBHSIX
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clenoBaTh MpaBWIaM TOJNB30BAaHUS XHUMHYECKOW TOCYIOW U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSIMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

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

2.5

OPOBOJUTH pEaKIHUM, MOATBEPXKIAIONIME KadyeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pACIO3HABATH OMBITHBIM MYTEM XIJIOPU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHUSI U OKpY:KAOIIasl CPENA»

3.1

PaCKpbeiBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTSIIBHON JEATCIIBHOCTH —
aHaJM3 U CHUHTE3, CpaBHCHUE, OO0OOIIECHUE, CHUCTEMATU3aIHIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOﬁCTB BCIICCTB U XHMMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHHUE, MOJICITHMPOBAHUE,

IKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBeKa. XHMHUS B CHCTEME HayK.
Tena m BemecTtBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXx IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECCH. CrrocoObl

PasaciICHUsA cMmeceit

1.3

ATOMBEI H MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumnueckas (popmyina. BalneHTHOCT aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas ~ aTOMHasg  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10/l XUMHUYECKOTO 3JIEMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemectBa. Mousib. MomnsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo Qopmynam

XUMHYECKHUX COSIMHEHUM

1.6

Pusnueckue U XMMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BEUIECTB. XUMUUeckue ypaBHeHus. Kiaccupukanus

XUMHUYCCKUX peaKuHﬁ (COG,Z[I/IHCHI/I}I, Pa3JI0XKCHUA, 3aMCIICHN A, 06MCH8.)

1.7

XUMHUECKUH KCTIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
pabotel B JabopaTopur W TpuéMaMH OO0pallleHHus C J1abopaTOPHBIM
o0OpyJOBaHUEM, H3y4y€HHE U ONHUCAaHHWE (U3MUECKUX CBOWCTB 00pa3LoB
HEOPTraHWYECKUX BeUIecTB, HaOmroneHue (Qu3myecknx (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHUYECKUX  (TOpeHHe  CBEYM, NPOKAJUBaHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHCJIOTOW) SIBJICHUH, HAOMIOIEHHE M ONHCAaHUE
NMPHU3HAKOB MPOTEKaHHWsS XHUMHYECKHX peaknuid (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTBI C XJOpUJIOM Oapusi, pa3jioKeHue
ruapokcuaa meau(Il) npu HarpeBaHuu, B3auMOJICICTBHE KeJie3a C PaCTBOPOM

comu Meau(1l), m3yuenue crnocoboB pazaencHus cMeceil (C MOMOIIbI0 MarHUTa,




(¢bunpTpOoBaHUE, BBIMAPWUBAHHUE, TUCTHUJUIAIMSA, XpoMmarorpadus), MpoBeIecHUE
OYHNCTKHN HOBapCHHOﬁ CcoJiu, Ha6JHOI[eHI/IC " OIIMCaHHC PE3YyJIbTATOB IIPOBCACHUA
OIbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 3jneMeHT u mpocroe
BemlecTBo. Haxoxnenue kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakiuu ropenus). Oxcuapl. Ilpumenenue kucmopona. CrocoOb!
MOJIy4YeHHUsl KUCIopoJa B JabopaTopuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucsopofa B npupoje. O30H — auloTponHas MOAU(DUKAIMS KUCIOPOAa

2.2

TernoBoit 3pPeKT XUMUUECKON peaKIiy, TEPMOXUMUYECKHE YPAaBHEHHUS, IK30-
U SHAOTEpPMHUYECKUE peakuuu. TOIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3AYXa,

ycuiIeHHe apHUKOBOro 3¢ dekra, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonopox — anement u mpocroe BeriectBo. HaxokieHue BoAopoaa B HPHPOIE,
¢du3MYecKue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITONYYCHHS.

Kucnore! u conu
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MoutsipHblii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTens. PacTBOpBL
Hacepliennble ¥ HEHACBILEHHBIE PACTBOPLI. PaCTBOPUMOCTE BEILECTB B BOJE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B Npupoae M B JKU3HM 4eioBeka. KpyroBopor
BOABI B TpUpoJe. 3arps3HEHHE MpHUPOAHbIX BojA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHeHunil. Oxcuapl. Knaccugukanus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHblE, am{QoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Pusznyeckne W XHUMHUYECKHE

CBOMCTBA OKCHJIOB. [Tosryuenue okcuoB

2.7

OcHoBanus. Knaccudukanust ocHoOBaHMI: IIETOYM W HEPacTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenkinarypa kucinor. dusmueckue u
XHMHUYECKHE CBOMCTBa KuUCIOT. Pan axktuBHocTH MeTaiioB H.H. Bbekerosa.

[Tonyuyenue kucmor

2.9

Comu. Homenknatypa coseil. @usnueckre M XUMHYECKHE CBOWCTBA COJIEH.




[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIpPENEICHHE  CONCPIKAHMS
KHCJIOpOAa B BO3JAyXe, IMOJy4yeHHe, cOOMpaHMe, paclo3HABAaHHE W HM3Y4YCHHE
CBOWCTB KHCJIOPOJa, HAOII0I€HUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCIIOBUSI BOSHUKHOBEHUS U IPEKpallleHusl TOpeHus (Iokapa), 03HaKOMIIEHUE C
o0Opa3llaMu OKCHUJOB WU OIIMCaHME HUX CBOWCTB, MOJydyeHHe, coOupaHue,
pacro3HaBaHME€ U H3Y4EHHE CBOWCTB BOAOpOJa (FOpEHHUE), B3aMMOJICHCTBHE
Boztopoza ¢ okcugoM Menu(1l) (Bo3aMOXKHO MCHONIBb30BaHUE BUEOMATEPHAIIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MONb, HCCIEeIOBaHUE
0COOEHHOCTEH pacTBOpEHUs BELIECTB C Pa3IM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTallaMd (HAaTpUEM U KaJlbL[UEM)
(BO3MOYKHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PACTBOPOB
KUCIOT M IIeJIouedl C IOMOUIbI0 HMHIMKATOPOB, MCCIEJ0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB paA3JIUYHbIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILEJIOYEH, H3y4YeHHE
B3auMmozeiicTBuss okcuga menu(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpaIN3alli, O0Jy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOIO METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJBHBIX 3a/1a4 1o TeMe «BakHeline Kiacchl HEOPraHUYECKUX

COEeIUHEHUN)

[Iepnonnueckuit 3akoH u Ilepuonnueckas CuCTEMa XMMUYECKUX JJIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKHM KJIACCU(PHUKALMU XHUMUYECKUX 3JeMeHTOB. [loHsTue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajloreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTBI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCHU/IBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3yieMeHTOB /.M.
Meneneena. KopoTkonepuonnas u JUIMHHOTIEpUOHAS bopMbI
[lepuonnueckot cucrembl xuMmuueckux oanemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnbl. PU3HUECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuribl 3JICMCHTA
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CTpOeHI/IC aroMoB. CocTaB aTOMHBIX AACP. H30T0MEI. 3J'ICKTpOHLI. CTpOGHI/Ie




IEKTPOHHBIX 000104eK aroMOB HepBbIX 20 XMUMHYECKMX 3JIEMEHTOB
IIepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxxeHuto B [lepuoguyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYEeCKUX CBOMCTB IO TpyIaM M TEpHOJaM.
3nauenue Ilepronnueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB JUISl Pa3BUTHUsS Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

Ir'paXaaHuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (HOJsipHAass ¥ HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucicHusA. OKHUCIMTEIEHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIINTEIN U BOCCTAHOBHUTEIIN

3.7

XUMHYECKUMN 9KCIICPUMCHT. H3YYCHUC 06pasu013 BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHC rHApoKCruaa IOMUHKAa C pacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUC OIBITOB, WINIHOCTPUPYIOMIUX ITPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuu pa3yiokeHNs, COETUHEHMS)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

1.1

Ilepnonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MengeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBBIX TPEX MNEPUOAOB, Kaius, KalbIUsi U HX
COCMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JIEeMEHTOB B llepmoanueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEHIETKA
U BUJa XUMHU4ecKoil cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIEeCKUX
BElIeCTB (MEXAYyHapoAHAss U TpUBHaJIbHAs). XMMUYECKHUE CBOWMCTBA BELIECTB,
OTHOCSAILIMXCA K  PA3IM4YHBIM  KJACCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4eckiX peakiuid Mo pa3jinyHbIM IpU3HaKaMm (10 YUCTy U

COCTaBy Y4YAaCTBYOIIUMX B pPCaKOHUU BCHICCTB, IO TCIJIOBOMY BCP(I)CKTy, oo




MU3MECHEHHIO CTETIeHeW OKHCIICHUS XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH,
[I0 YYacTUIO Karaiau3aropa). OK30- M 3HJIOTEPMHUYECKHE  peakluH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHAYECKOU p€akuuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHYECKHX peakuusx. [lonsTtue o
TOMOTEHHBIX U FeTepOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaklUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC peaxkuuu, ANEKTPOHHbIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. (CocTaBlieHHE  YpaBHEHUU
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKUUMHA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOTUTUUECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M AUCCOLMAIIMKN BEUIECTB C PAa3JIMUYHBIMU BHIAMHU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIadble SJIEKTPOIHUTHI.
Peaknuu moHHOrO OOMEHA. YCJIOBHS NMPOTECKAHHS pPEaKklIuii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUM H COJEM B CBETE€ TMPEACTABICHUNH OO0 DIEKTPOIUTHUECKOM

Jucconuanuu. KauecTBeHHEIE PpCaKly Ha HOHLI. Ilonstue o TUApPOJIU3C coJieit

1.7

XHUMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISAMH KPHCTAUIMYECKUX
pemETOK HEeOpraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuuu OT BO3JAEUCTBUS pa3iIMUHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipollecca
JUCCOLMAITMU  KHCIIOT, MIeJOYed © Cojiell  (BO3MOXKHO WCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE ONBITOB, HUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX pEaKUUil (TOpeHHEe, PEaKIMHU Pa3IoKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramie! 1 ux COCINHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa

(BSaHMOHCﬁCTBHC C MfETajlliaMM, HEMCTaJlllaMH, II.[CJIO‘-IE[MI/I). XJIOpOBOI[OpOZ[.




CossiHast KMCJIOTAa, XUMUYECKHE CBOMCTBA, OJIy4YEHHE, MpUMEHEHHe. [[elicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BaxkHenmme XJIOpUIbl U UX

HaxXOXXICHHUEC B IIPUPOAC
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OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKue CBOMCTBA
MPOCTHIX BEHIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPONHBbIE MOAUDUKAIIH
KHCIIOopoJla U cepbl. XUMHUUYECKUEe cBoicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
busznueckue U XuMudeckue cBoiicTBa. OKCHIBI cepbl Kak IPEICTaBUTENN
KHCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W cnenuduyueckue). XUMHIESCKUE
peaKIym, JIeKalue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TOIYYeHUs! CEepHOM
kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCAMHECHUN B TPUPOJE. XUMHUUYECKOES
3arps3HEHUE OKPYXKAIOMICH Cpellbl COCITMHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arps3HEHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npcaoTBpalllCHUA

2.3

OO6mass xapaxkTtepuctuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
dusznUecKkue U XuMuueckre cBorictBa. KpyroBopot asora B mpupoje. AMMHAK,
ero (usmyeckre M XUMUYECKHE CBOICTBa, MOJydeHHe M mpumeHnenue. Conu
aMMOHHMSI, UX (U3NYECKUEe H XHMHUYECKHE CBOWCTBA, IMpPUMEHEHHE.
KauecTtBenHast peakiusi Ha MOHBl aMMOHHS. A30THAasi KHCIIOTa, €€ MOJyYeHue,
dusznyeckue W XUMHUYECKHE CBOWCTBa (0OIIMEe Kak MpeICTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). Vcmonp30oBaHe HUTPATOB U COJCH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHHil. XUMUYECKoe 3arps3HEHHE OKPYXKarollei
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHHE BO3/1yXa, TOYBBI

U BOJIOEMOB)
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®ocdop, amtorponHsie Moaudukauu (ocdopa, Gusnueckne U XUMHUUYECKHE
cBorictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcnosnb3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEpoJ, aIOTPOIIHBIE
Moau(UKaIMK, PAcIpOCTpaHEHHE B MpUpoJe, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupozge. OKcHuIbl yrieposa,

nux (1)PI3H‘-I€CKI/IG U XUMHUYECKHUC CBOfICTBa, ﬂeﬁCTBHe Ha JXUBBIC OPraHU3MBbI,




MOJy4YCHUE M MPUMEHEHHE. JKOJIOTUIECKHE TIPOOIeMBbl, CBS3aHHBIC C OKCHUIOM
yraepona(IV); rumore3a Tm00anbHOrO TMOTETUICHUS KIIMMAaTa; MapHUKOBBIN
¢ dext. YrompHas KuCIOTa U €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOICTBa, MOJy4YeHHE U TpuMeHeHue. KaduecTBeHHas peakuusi Ha KapOOHaT-
uoHbl. Vcrnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHUYECKHX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJICH, STAaHOJ, TJHIEPUH, YKCyCHas
kucinota). x cocraB m xummuueckoe crpoenue. Ilonstue o Ouonormvecku
BOXHBIX BEIECTBAaX: >Mpax, Oelkax, yrJieBoJaX — M HMX pPOJUM B KHU3HU
YyenoBeka. MaTepuaqbHOE E€AMHCTBO OPraHMYECKMX W HEOPraHMYeCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHuss 00
okcune kpemuusi(IV) u kpemHueBoit kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, MEIUITMHE, MIPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jeye300eToH. [Ipobiembl OGe3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YEHHE OOpa3l0B HEOPraHMUYECKHUX BELIECTB,
CBOICTB COJISHOM KHUCIJIOTBI; NIPOBEIECHNUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUI-
MOHbl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)arollue
¢u3nyeckrue 1 XUMHUYECKHUE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOPUJOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3laMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOXHO  HMCIOJIb30BAaHWE BHUACOMATEpPUAJTIOB); HAOIIOJEHHE TMpolecca
oOyrauBaHUs caxapa HoJ JEHCTBHEM KOHIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4eHHe XMMUYECKHUX CBOMCTB pa30aBlIeHHON CEpHOM KMCIOTHI, MPOBEACHUE
KaueCTBEHHONW peakIuu Ha cyab(ar-uoH u HaOMoJeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PM3NUYECKUMU CBOWCTBAMHM a30Ta, (ocdopa u ux
coeTMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 00pa3lamu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
U3Y4YEeHHUE CBOICTB aMMMaka; MpPOBEJCHHE KaueCTBEHHBIX pPEaKIMil Ha HOH
aMMOHUS ©  (ochaT-HOH M HU3yYEeHHE NPU3HAKOB HX IPOTEKaHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THOI KUCJIOTHI C MEIbIO (BO3MOXKHO

HCIIOJIB30BaHUC BI/II[eOMaTepI/IaJ'IOB); HU3YUYCHUC Mozeaen KpUCTAJUNINYCCKUX




pewéTok anmasa, rpadura, (¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aJcopOIMK PacTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHHe, cOOMpaHue, PAacCIO3HABAHUE U H3YyY€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAayeCTBEHHBIX pEaKIHMii Ha KapOOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPOAYKLIHMEH CHIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAJIbHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO011ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoir cucreme XuMHYeckux dnaemeHToB J[.M.
Menpneneesa u crpoeHus atoMoB. CTpoeHue MeTaiuioB. Metamnnueckas CBs3b U
METAJJIMYECKasi ~ KpUCTallIM4yecKass pemérka. OJIEeKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTAlJIO0B

3.2

OuznyecKkue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MONTy4eHUs
MeTauioB. [loHsiTHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTryH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIITIEHHOCTH
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[llenouynsle MeTasuibl: nosoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
anementoB JI.M. MeHzeneeBa; CcTpoeHUE UX aTOMOB; HAXOXJAEHUE B MPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNOoYHBIX METAUIOB M MX

COeTMHEHNN

3.4

[[lenoyHno3eMenbHbIE  METaIbl MarHuii W KajdblUMi: TOJIOKEHHE B
IIepuoauueckoit cucreme xuMuueckux sneMeHToB .M. MenneneeBa; crpoeHue
MX aTOMOB; HaxOXJIE€HHE B mNpupoae. Pu3MYeCKHe M XUMUYECKUE CBOMCTBA
MarHusi ¥ Kanblus. BaxHeilmme coenvHeHus Kanblus (OKCHI, THIPOKCHU],

conn). KEcTKoCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: monokenue B Ilepuoauveckol CUCTEME XMMHUYECKHX DJIEMEHTOB
J.. Menzaeneesa; CTpOeHHE aTOMa; HaxoKAeHUE B npupozae. dusuueckue u
XUMHUYECKUE CBOMCTBA ATFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHU/A U THIPOKCHIA

AJIFOMHUHHA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[.1.
MeHnneneeBa; CTpOEHHME aTOMa; HAXOXIEHHE B mnpupoje. Duzndeckue u
XUMHUYECKHE CBOMCTBa keneza. OKcuawl, TUApoKcUabl U comu sxene3a(ll) u

skene3a(Ill), mx cocras, cBOMCTBA U TTOTyUCHUE




3.7

XUMHUYECKUI 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (DU3MYECKUMU CBOWMCTBAMHU; HM3YYCHUE PE3YIhTATOB KOPPO3HH METAIJIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), ocobeHHoCTeN
B3aUMOJICMCTBUSL OKCHJA Kajblud M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB >KECTKOM BOIBI;
nmporecca TOpPEHHs Kejie3a B KHCIOpoAe (BOSMOXKHO — HCIIOIb30BaHHE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEAKIMIl HA HOHBI
(MarHmsi, KanbIus, anroMuHus, nuHka, sxkeneza(ll) m >xenesa(Ill), memu(Il);
HAOJIO/IEHUE M OMHCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kamusi M Kaublusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUIEOMATEPUAJIOB);
ucciie[oBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THAPOKCHUIA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeiine MeTaisl 1

HUX COCIUHCHU

XHUMHS ¥ OKpYXkKarolas cpena

4.1

HoBrie MaTCpHaJibl U TCXHOJIOTHH. BemectBa u MaTcpHrajbl B MOBCEIHEBHOM
J)KU3HH YCJIOBEKa. XUMHS U 3J0pPOBLE. be3omacHoe HCIIOIB30BaHNUE BEIIECTB M
XUMHNYCCKUX peaKI_[I/Iﬁ B 6bITy. HepBaﬂ noMomsb IIpH XHUMHYCCKUX OXOrax H

OTpPaBJIEHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIEM.
[TpuposHblE HMCTOYHUKH YIJIEBOJIOPOAOB (Yrojb, NPUPOIAHBIA Ta3, HePTh),

MMPOAYKTHI UX nepepa60TKH, HX pOJib B 6BITy U MIPOMBIIUIJICHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABA€MOCTH SIBICHHUU npupoapl, ITOHHUMAaHHUEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHUMHYECKOI HAayKH Kak o0ractu COBpPCMCHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H.I€I7I KYJIbTYPBlI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

IIOHUMAHHUEC MECTa XUMHUHU CPEAN NPYTI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX INO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeCCHOHATBHON ACSITEILHOCTH, CBI3aHHBIX C XUMHCH U
COBPEMCHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JIOCTHIKCHHSX
XUMHAYECKONH HAyKH, YTO TO3BOJHMT OOYYAIOIIMMCS pacCMaTpPHBATh
XUMHIO Kak cepy cBoelt Oyayieit mpodeccuoHanbHOM NesITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMHMM Kak MPO(UIBLHOrO MpeaMmeTa

MIpH MepEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHUH M YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BaXHEHINE XWMHWYECKHE ITOHSATHA. XUMHUYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
MAacchl, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COEIUHEHHS, PEAKIMH PaA3JIOKEHUs, pEaKLUuu
3aMeIIeHUs, peakuy oOMeHa, TerUIoBOW A(pQeKT peakluu, dK30- U
SH/IOTEPMHUECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
3JIEMEHTa B COEAMHEHUU, MAacCOBas J10JIsl U MPOLEHTHAs KOHLEHTPAIHsI

BCIICCTBA B paCTBOPEC, AAPO aTOMa, BHCKTpOHHHﬁ clon aToMa, aTOMHas




opbutanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATEILHOCTD, OJIIPHAs U HETOJsIpHAs
KOBaJIGHTHAasi  CBsI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBS3b,
KpUCTaJNTMYecKass peméTka (aToOMHas, WOHHAs, MeETaJUTH4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHHOH, SJIEKTPOJIUT U HEDIEKTPOIIUT,
ANEKTPOIMTUYECKAs  JTUCCOIMAINS, pPEaKIUd HWOHHOTrO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIH3,
XUMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XMMHYECKOW peakuuu, Karanuzarop, [IJIK, koppo3us

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMHU: 3aKOH COXpPAHEHHsS MaccChl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaPO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpPHU, TCOPUA

3JICKTpOHHTH‘I€CKOfI JUCCoranmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

yYMEHUE MPaBUJILHO UCTIOIB30BATh N3yYCHHBIEC BEIIECTBA U MAaTEPHAIIBI
(B TOM uHucie MHUHEpaJbHbIC YIOOpPEHMs, METaUlbl M CIUIABHI,
MPOAYKTHl TIepepadOTKA TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TIOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTJICBOIOB
JUIs OpTaHN3Ma 4YeJIOBEeKa; YMEHHUE IPOrHO3UPOBATh BIIMSHHUE BELIECTB

U XUMHUYCCKUX IMPOHECCOB HAa OPraHu3M 4YCJIOBCKa W OKPYXKAIOOIYIO

MPUPOJIHYIO Cpeny

3.2

YMCHHUEC UHTCIPUPOBATH XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJM4yue OMbITa pabOThl C Pa3IMYHBIMU MCTOUYHUKAMU MH(OpMaLuu
Mo XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTEparypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/HO O BfHOIECTBaxX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHA u YMCHUC

HCIIOJIb30BaTh €€ NS pelieHus yueOHO-T03HaBaTeIbHBIX 3344

BJ'Ia)ICHI/Ie OCHOBAMH ITOHSTHMHOI'O amnrmnapara M CHMBOJHUYCCKOI'O




A3bIKA XMMHUH JUIsL COCTaBJIEHUs (OPMYJT HEOPraHWYECKHX BEILECTB,
YpPaBHEHUM  XMMHMYECKMX  PEAaKUMH; OCHOBAMM  XUMHUYECKOU

HoMmeHksatypsl (IUPAC u TpuBHaibHON)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B HepHO,HH‘ICCKOﬁ

CUCTCMC C YHUCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sjapa, oOliee 4YHucio
3JIEKTPOHOB), pacHpe/IeICHUEM JIIEKTPOHOB IO SHEPreTUUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX MEPHOIOB, KATUSI U KaTbIIUS
[IpencraBnenne O  MEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJnyC aroMa, 3JEKTPOOTPULATEIHHOCTD),

6 MPOCTBIX W CIOXHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonunueckoit cucreme (B MajblX TMEpPHOJAX H  TJIABHBIX
MOATPYIIAax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YmMmenue knaccuuuupoBarh:

7.1 XUMHUYECKUE IIICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIIHH

8 YMeHue onpeaensaTh:

g 1 BAJICHTHOCTh U CTENEHb OKHMCIIEHUS] XUMHUYECKUX SJIEMEHTOB, 3aps]l

' HOHA

g5 BHJI XMMHYECKOW CBSI3M M THUN KPUCTAIUIMYECKOW CTPYKTYpPHI B

' COCUHEHUSX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEJb U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (HU3MUECKHE U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPpUM, Kalud, MarHHUH,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CJIIOKHBIX BEIECTB, B TOM YHCJIE€ HUX BOJHBIX pPAcTBOpPOB (BOAa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIBI H THIPOKCHIBI

9.2 metaioB [-IIA rpynn, amomunust, menu (II), nunka, xeneza (II u

1), oxcuasl yraepoaa (I u IV), kpemuus (1V), azota u docdopa (111

u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,




dbocdopnas, yroipHas, KpeMHHEBasI KHCIIOTa M MX COJIH)

IIPpOrHO3UpPOBAThb nu XapaKTEepUu3oBaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B

03 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXKHOCTh MPOTEKAHUS XUMHUUYECKUX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX
10 YMeHHe cOCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIluil, B
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
. (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PacUéThl):
11 OTHOCUTENIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX PEaKIUd U HaXOJUTh KOJUYECTBO
' BEIIECTBA, 00bEM M MAaCCy PEareHTOB UM MPOIYKTOB PEAKIIUU
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 W3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) TPU U3YUYEHUU BEIIECTB U
' XUMUYECKUX SBJIEHUH; yMeHHe chopMynupoBartk MpobdiIeMy U
MPEIIOKUTD YTH €€ pelIeHus
122 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 0€30TTacCHOTO 0OpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMHU
B TIOBCETHEBHOM >KM3HU, TIPABUIIAMU MOBEJACHUS B LIESIX cOepekeHuUs
123 310pOBbSl M OKPYXKAIOIIEW MNpPUPOAHON Cpelbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS HAa JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHS] W TPEIOTBPAIICHUS UX BPEIHOTO
BO3ACHUCTBUSI
13 Hanuume nmpakTUyecKUX HaBBIKOB IUIAHMPOBAHUS M OCYIIECTBICHUS




CICAYIONIUX XUMHYCCKUX SKCIICPUMECHTOB!

13.1

HU3Y4YCHUC U OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUC
C (bl/I3I/IHGCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,

HUIUTIOCTPUPYIOINHE IIPU3HAKU ITPOTCKAaHUA XUMHUYCCKHUX peaKuHﬁ

13.2

HU3YUCHUC croco0oB pasaciICHUs cMmeceit

13.3

IOJIYUYCHHE KHUCIOpoaa M H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3YUYCHHUEC €TO CBOI>'ICTB; IIOJIYUCHHUEC aMMHaKa U U3Yy4YCHHE €TI0 CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNpPENeIEHHONM MaccoBOil Josei

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHNE VHIMKATOPOB (Jrakmyca, METHJIOpaHkKa U
¢denondranenna) AN ONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

HCCIENOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4YCCKUX  BCIICCTB
PA3IMYHBIX KJIACCOB; U3YUCHUC B3aMMO/ICHCTBHUS KUCIIOT C MeTajljlaMu,
OKCHJaMU MCTaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMbIMU
OCHOBAHHAMH, COJEIMH; TIOJIYUYCHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro McETajljla JApyruMm H3  pacTBOpa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHA U

IAHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); <<3J'ICI(TpOJ'II/ITI/I‘-IeCKaH
JUCCOIHM AU, «BaxHelmue HEMETaUIBI U HX COCAUHCHUA,

«BaxHele MeTajljIbl U UX COSAUHECHUS

13.8

XUMHYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTrO OOMEHA; KauyeCTBEHHBIC pPEaKIMd Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
vonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
THUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajabIUs, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), mUHKA

14

VYmMmenue:

14.1

MPECTaBIATh pe3yabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB M TaOMUIl U BBIABIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH




14.2

YCTaHABJIMBATb CBA3U MCXKIY PCaJIbHO Ha6J'IIOI[aCMI)IMI/I XHUMHUYCCKHUMU
SABJICHUAMM U IMPOLCCCaAaMU, NPOUCXOIAINIUMHU B MaKpO- 1 MUKPOMHPE,

O0OBACHATH IMPUYUHBI MHOFOO6pa3I/IH B€IICCTB




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

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHU S

1.1

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI © MOJICKYJIBI. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXXHBIC BECUICCTBA.

1.3

Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pcakuusg nu e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

Ilepnonnueckuit 3akoH u llepuogumyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

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

HOMCPOB II€pUOJa U TPYHIIIbI 3JICMCHTA

22

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablus (paguyca aToMOB, DJEKTPOOTPHUIIATEIHLHOCTH,
METAJIMYECKNX W HEMETAJUIMYECKUX CBOMCTB) H WX COCJUHECHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJieMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

XUMHYECKas CBS3b. KoBanenTHas (HOJ'ISIpHaH n HeHOHHpHaH) CBA3b.

BHGKTPOOTPI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHU. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccugpukanuss U HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUN: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecoJeo0pas3yolne; OCHOBAaHUM (LIENIOYM M HEpPacTBOPUMBIE OCHOBaHUS);
KACIOT  (KHCIOPOJCOACpKAMe ¢  OCCKUCIOPOJTHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue MW XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiusd, Marovusd W KaJIbOWsdA, aJJlOMHUHUA, JKCIIC3a. 3JICKTpOXI/IMPI‘-ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTAIJI0B

4.4

duszndeckrue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COCJIMHEHUI HEMETaJlJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(Il, IV), kpemuusi(IV). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MeTtauioB [A-IIIA rpymn, munka, mequ(ll) u

xenesza(ll, III). [Tony4yeHne okcua0B METAIIOB

4.7

XUMHYECKHEe CBOWCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyeHue oOcCHOBaHMM U

aM(pOTEPHBIX THIAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJOPOBOJOPOJHOW, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tomy4yenue kucaot

4.9

OO0mre XuMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHHue, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO ra3a B J1a60paT0pHH

4.11

HonyquHe aMMMakKa, CCpHOfI 1 a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MEXKAY KilaCcCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3¢¢ekTy, 1o

M3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

5.2

TennoBoii 23 PEeKT XUMHUECKONW Peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakiuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEIN U BOCCTAaHOBHTCIMU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. SHCKTpOHHLIﬁ banaHC

OKHCIUTEILHOBOCCTAHOBUTEILHOM pcakuuu

54

Teopust aneKTpoaUTUYECKON nuccoruanui. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINM

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ ImoMoumpb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpaius BemecTB (IIJIK). Ponp xumuu B
pELICHUH HKOJOTMYECKMX MpoOieM. YCuieHHe MapHUKOBOro »(dekra,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, azota, ocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAuHeHu. [loHsaTne o Koppo3un MeTaioB, OCHOBHBIE

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[TpuposnHble UCTOYHUKHU YTJIEBOJOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHavanbHBIC TOHATHUS OO0 OPraHUYECKMX BEIIECTBAX KaK O COCIMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).

[TonsiTE O OMOJIOTMYSCKH BaXKHBIX BCIHICCTBAX: KHUPAX, 6CJ'IK3.X, yrjieBoaax — M Ux




POJIN B )KU3HU YCIIOBEKA

7 PacuéTer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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