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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpPaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHO paboueii MporpaMMbl BOCIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOro mnpeameTa «XuMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O MLENsAX, OOIIel CcTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTenbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENENAECT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TaKke TPeOOBAaHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYKUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MNPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEM  JIJiT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOW  JIesITEeIhHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUU OOECIIEUMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHITHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOorpaMMbl IO XMMHUU C(OpPMUpOBaHA Ha OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopepaHue CKIIAbIBAETCS W3 CHUCTEMBI
MOHATUH O XUMUYECKOM IEMEHTE M BEIIECTBE U CUCTEMBI ITOHATUH O XUMUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUIY
IIOCJIEN0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX IPEICTABICHUN
Pa3HOr0 YPOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO
YPOBHSI K IpyromMy, BBINOJIHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOIYUYEHNS NU3Y4aEMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKOM COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CUCTEMHOM IPUPOJIbI, HIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOIUT C NMPUBICYCHUEM 3HAHUU W3
paHee M3YYEHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIbHOCTH 4YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XUMHUECKHUX
3HAaHUN — BaKHEWUIHX (PaKTOB, MOHSATHUM, 3aKOHOB U TCOPETHUYECCKUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TMPUMEHEHWH B YYEOHO-IIO3HABATEIBHOW M Y4EOHO-MCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (OpMHUPOBAHME HWHTEIUJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY NPUHATHIO PEILCHUM,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMsT Ha CHCTEMaTHYeCcKoe MpuoOIIeHHEe
O0yJarommxcs K CaMOCTOSITENIbHON MO3HABATEIBHON AESITENbHOCTH, HAyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCcIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHE JIJIS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIUOHAIBHOW U  €CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUW OOBSICHITHP U OICHUBATh SIBICHUS
OKpPY’KaOIIEro MHpa, WCHOJB3YSl 3HAHWS U OIBIT, TOJyYEHHBbIC MPH HU3YUCHHH
XUMHH, IPUMEHATh UX IPU PELICHUH MTPOOJIEM B TOBCETHEBHOM KU3HU U TPYAOBOM
JeSITeJIbHOCTH;

— (QopmupoBaHue y o0OyyaroUMxcs T'yMaHUCTHYECKHMX OTHOIIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWMIST W HAMPABICHHOCTH JAIbHEHIIIETO
oOy4eHus.

OO11ee 9Knciio 4acoB, OTBEAEHHBIX ISl U3yUEHUSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieTr 136 wacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC
IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3nyecKkue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAaHKWE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (GuiIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB
Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl
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MOJIYYCHHUS KUCTopoAa B JaboOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — sanemenT u npoctoe BemectBo. Haxoxaenre Boiopoaa B Ipupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kuciuorsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUPOIHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEECICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TopeHus (rmokapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcIenoBaHHE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpuUeM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTaHMUECKUX BEILIECTB PANUYHBIX KJIACCOB, HAOMIOICHNE U3MEHEHUS
OKpPAaCK{ MHIUKATOPOB B pACTBOPAX KUCIOT U IIEJI0YEH, U3yUYEHHUE B3aUMOIEHCTBHS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpau3aluy, MOJYyYeHHUE HEpPacTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOTO
MeTajuia IpyTuM U3 pacTBOpPa COJIH, PEIlIeHNE IKCIIEPUMEHTAIIBHBIX 3314 TI0 TeMe
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoagnyeckass cucreMa XUMHYECKHUX JIEMEHTOB
. A. MennesieeBa. CTpoeHre aTOMOB. XUMH4YECKas CBSA3b. OKUCINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbll U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajleHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX

7



MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, AaHaJlu3, CHHTE3, KJIacCUpUKAIMs, MEpPUOJUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusuka: maTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITUA, U30TOIIBI,
pPaOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, ra3, (U3UYECKHe BEIUYHMHBI, EIUHUIIBI
U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBo M XuMHUYeCKas peakuus

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIUS, KATbIMA U UX COCTUHEHUM
B COOTBETCTBUU C TIOJIOKEHHEM »JJEMEHTOB B llepuomuueckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XHMHYECKOW CBSI3U. THUMBI KPUCTALIUYECKHUX
peIIE€TOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUIECKUX PEaKIui 10 Pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIUSIONIME Ha CKOPOCTh XHUMHUYECKOM pEaKIMh M TOJO0XKEHHE XHUMHUYECKOIO

PaBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBienue YPaBHEHUM
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OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karurounbl, anroHbl. MeXaHu3M AMCCOLMAIIMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium nonHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauectBennble peakiiuu Ha HOHBL. [ToHsTHE O TUAPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x10pHuaa HATpUs ), UCCIIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHI KHCIIOT, IEJI0YeH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (FOpeHue, PEeaKkIuu pas3lioKeHUs,
COCJIMHEHHUS), pACMO3HABAaHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KaueCTBEHHbBIX PEaKIMil Ha MOHBI, pEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

Hemerauibl 1 MX cOeIMHEHHUS

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJNy4YeHHUE, NpuUMEHeHue. JlenctBue xmopa U
XJIOPOBOJOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
MIPUPOJIE.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEIACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaklrH, JEKAallue B OCHOBE
MIPOMBITIUICHHOTO CIOCc0o0a TMOMy4YeHUsI CEpHON KHUCIOTHL. [IpumeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peakius Ha Cyiab(ar-HoH.
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Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLIEel Cpelbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
buznyecKkre u XMMHUYECKHE CBOMCTBA, OMyyeHUe U npuMeHenne. Coiau aMMOHUS,
uX pU3NYEeCKue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OPEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoAoEMOB). docdop, amioTponHbie
moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. YTIEPO, AJUIOTPOITHBIE MOAU(PUKALINY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U e€ Ccoid, WX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonab3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOJIYy4YEHUE U
npumeHeHnue. CoeuHeHHs! KpeMHHUs B mpupojie. O01re npencraBieHus 00 OKCuIe
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeiie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoGiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOMUTEBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKU3HHU.
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Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, OMBIThI, OTpAKAIOIIME (PU3NYECKHE M XUMHYECKHE CBOMCTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHHWE BHIEOMATEPUATIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOIeHUE MTPU3HaKa e
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ota, (ochopa u uX
COEJIMHEHUN (BO3MOKHO MCITIOJIb30BAaHUE BUIAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
U PocopHbIX yAOOpeHUi, NoayyeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOMCTB aMMMaka, MPOBEACHHE KAaueCTBEHHBIX pPEAKIUl Ha HOH aMMOHHS H
dochar-uoH W U3ydeHHE TPU3HAKOB HX TMPOTEKaHHUs, B3AHUMOJCHCTBHUE
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHANIOB), H3YYCHHE MOJENeH KPUCTAIUIMUECKUX PEmETOK anMmasa,
rpaduta, QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BELIECTB AaKTHBUPOBAaHHBIM YIJIEM W YCTPOWCTBOM IPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclo3HaBaHWE W M3yYEHHUE CBOMCTB YTJIEKHCIIOTO ra3a, MpoBeIcHHUE
KauyeCTBEHHBIX PEakIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHUE MPU3HAKOB MX
OPOTEKaHUsl, O3HAKOMJICHWE C NPOAYKIHMEW CHUIMKATHOW MPOMBIIUIEHHOCTH,
pellieHne SKCIEepUMEHTANbHBIX 3a1ay 1no Teme «BaxHeilline HemeTalsibl U HMX
COETUHEHUSI.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamnnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaioB. u3nueckue U XMMHUECKHE CBOMCTBA MeTayioB. O01ue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUAHUM, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METalIOB W HX
COEJIMHEHUMH.
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[[lemoyHO3EeMENBHBIE METAIBI MAarHUd W KaJbLMK: TMOJIOKEHHE B
[lepnonuueckoi cucreme xumuueckux aneMeHToB [1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHHEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJIbITusl. BaxkHeime coequHeHnsl KabIus (OKCHI, TUIPOKCHI, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXJAeHHWEe B npupoac. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NUYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEJOBAHUE CBOMCTB KECTKOM BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmromeHne M omuMcaHuE IMPOIECCOB OKpAIWBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «BaxuHelue
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYKAKOLIAA cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJANUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaMOaKTUBHOCT, MOJIEKYa, IIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWIO, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JAESATEIbHOCTH MPHU BHITOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UWIHAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKH U COCTAaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATypOil, MOOCTYMHBIMU TEXHHUYECKHUMH CpeACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MacCHOCTH Tpu  OOpallleHUu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUsI  NPEIMETHBIX 3HAaHUH 1O  XHMHHM, OCO3HAaHHBIM  BBIOOp
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel UX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI
B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
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OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEICTABICHHE O LIETOCTHOM
HAay4YHOM KapTHUHE MHPA, U YHUBEpCAJIbHbIE yUeOHbIE IEUCTBHS (ITI03HABATEIIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOU
NEATEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (JaKTOB M SBJICHHM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMmudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TIO3HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBCHHbBIC
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIh30BaTh MOCTABICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
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nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OILEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3TUYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpe
uH(OpMAIlUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIONIb30BaTh W AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHWUS 33]1aBaTh BOIPOCHI (B X0OJI€ AUAJIOTA U (UJIM) TUCKYCCUHU) MO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBITIOJTHEHMS MIPEIJIOKEHHON 3a/1a4H;

YMEHMSI ~ IPEIACTaBIATh  IMOJIY4YEHHBbIE  Pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh TMPE3CHTALNIO
pe3yabTaTOB BBIMOTHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MpPU  PEIICHUU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE yu€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harboee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Yy4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUH.
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NPEJIMETHBIE PE3YJIBTATHI
B cocraBe mpeaMETHBIX PE3YNBTAaTOB 110 OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMUCS Hay4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
JNercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKMX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKUE PEAKIINH, TETII0BON A (EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas [JOJs BellecTBa
(poreHTHAsI KOHIIGHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJAcCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMmbIci I[lepunonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTh I[IOHATHUS «TJaBHAs
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noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OoJbpIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

e KIAacCU(PUIIUPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XMMHUYECKHE PEaKIUM (IO YUCIy U COCTaBYy YYacTBYIOIIHMX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTy);

e XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsl ONMMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUMN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKUX IIPEBPALLCHUN B
Pa3IMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XMUMHUYECKOTO 3JeMeHTa 1o (opMmyse COEeIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XUMHUYECKOMN pPEaKInH;

e TPUMEHATH OCHOBHBIE ONIEPALIMH MBICIUTEILHON JAESITENIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE IPUYMHHO-CJIEACTBEHHBIX CBSI3€d — JUISI U3YYEHHsI CBOMCTB
BEIIECTB M XHWMHMUYECKMX PpEaKIHUil, €CTECTBEHHO-HAYyYHbIE METOJbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

e CIEAO0BaTh IPaBUJIAM MOJIb30BAHUS XUMUYECKOM MOCY 101 U TaOOPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEAEIEHHOU
MAacCOBOM J0JIE pAaCTBOPEHHOIO BEILECTBA, INIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(TanenH, METUIOpaHK

U pyTHE).

K xonIty o0yuenus B 9 kjiacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX MOHSATUNA: XUMHUYECKUM

AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
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CJIOKHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, DJICKTPOJIMTUYECKAs UCCOIMALMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHas,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKINM, NPEACIbHO JIONMYCTUMas KOHILEHTpaIHUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTPENEIIATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbica [lepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XHUMHUYECKUX AJIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsin  snapa, oOlee YHCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX MNEPUOJIOB U
[JIABHBIX TOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, TIO0 TEIIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OIMNKHCAHUE
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pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
HIeJIOYEH U COJIe, MOJHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYLIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JJeMeHTa Mo (opMmysie COEeIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

co0JIro1aTh IpaBUiia MOJI30BAHUS XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATETLHOCTH — aHATTU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JJI1 U3yUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakiuii, eCTEeCTBEHHO-HAyYHbIe METOAbl TO3HaHUS — HaOJOJACHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoauuecTBO 4acoB

Ne HanmenoBanue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BelectBa u xumuieckue bubmuoreka [{OK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopog. [lonstue 5 bubmmnoreka HOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
99 Bogopoa. Ilonsitue o 8 1 bubmmnoreka HOK
' KUCIIOTAX U COIAX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmmoreka [JOK
2.3 5 1 1
OCHOBaHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pasneny 30
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Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuonnueckuii 3aKOH U
31 IIepuonnueckas cucrema ; bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMuyeckas CBSI3b. Bu6morexa [IOK
32 Oxucauteibio- 8 2 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
bubmuoreka [{OK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 5
I[MTPOT'PAMME
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9 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. BemecTBo H XMMH4YecKHe peaKkuuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bu6moteka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNeKTpOIUTHYECKAs TUCCOLHALINS. 3 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 brbmmorexa LTOK
' PyHHL- Lep https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XxapaKTepUCTHKA XUMHUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
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Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AXHEHIITNE METAJIbI M KX COCAMHCHUS httos://m.edsoo.ru/7f413636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BelmecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa LIOK
' B p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
P P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
JKU3HM 4YesoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 IlonsTue o MeTOgaxX MO3HAHUA B 1 bubmuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubmmnoreka HOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bubmmoreka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . p P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIIOKHBIC BEIIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c
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bubnunorexa LIOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BamreHTHOCT bubmmorexa [JOK
pMyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOIO bubnuoreka [IOK
3JIEMEHTA B COCUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs MPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BeruncneHus: KoIm4ecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa LHOK
- P N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukamnms xumuaecknx
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmmorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHs 3HAHUH
20 KonrtponsHas padora Nel mo reme 1 bu6muoreka [JOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
AYxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTyYeHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. HaxoxkaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmmorexa [IOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme 1 bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKaIs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 1

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, TpyMIIbL, IO, 161 bubmorexa [IOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / 1 bubmorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
59 KonTponbnas padota Ne4 o teme 1 bubmuoteka [IOK

«CTtpoenne aroma. XuMHU4IecKast

https://m.edso0.ru/00adb486
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cBs13b» / Beepocceuiickas
npoBepovHas pabora

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
XUMHUYECKUX JIEMEHTORB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
61 Hormast xiiriecias cosp 1 https://m.edSO(I)l.ru/OOadac34
62 KoBasieHTHas1 moJisipHast XMMUYECKast 1 bubmuoreka [{OK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasientHas nenomnsipHas 1 bubmmoreka [JOK
XAMHUYECKasl CBI3b https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
64 CTeneH okucneHHs 1 https://m.edso:)_.IrUIOOadanB
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuorexa [{OK
peakuuu https://m.edsoo0.ru/00adb076
bubnuoreka [{OK
66 OKHCIIUTENIN U BOCCTAHOBUTEIIH 1 httos://m.e dSO(])_.[ru 100adb076
PesepubIil ypok. O6006111eHIE 1
67 cUCTeMaTu3alus 3HaHHUI 0 TeMe 1 bubmuorexa [IOK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PesepBHblil ypok. O600611eH1E 1 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68 5

I[TPOTPAMME
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9 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka KonrTpoabsubie IIpakTuueckue p
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuil 3aK0H.

1 [lepuoanueckas cucrema 1 Bbu6mmoteka [JOK
XUMHYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmroreia LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nunorexa LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriuyoneHue 1 1
3HAaHWUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

6 Krnaccudukanus XuMHuueckux 1 bubmuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

but6mmoreka [IOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1

TeTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOpPhI, BIUSAIONINE

bubnunorexa LIOK

8 €CKOl pe
Ha CKOPOCTE XUMHACCKOH peakiuin https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nccorranuu. CHIBHBIE U ci1a0ble bubnnorexa [IOK
s HHAtH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Monuble ypaBHEHUS PEAKIIUN Bubmiorexa OK
M peakt https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IIUCCOLIHAIINHT
XHMUMHUUYECKHUE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubnmorexa [JOK
pe . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApOIN3E CONEH bubnnorexa [JOK
b https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 KonTponbnas padora Ne2 o teme 1 bu6muoreka [IOK

«DNEKTPOTUTHYECKAS

https://m.edso0.ru/00addecO
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aucconuanis. XUMUYECKUE
peaKkuu B pacTBOpax»

OO01mas xapaKTepuCTHKA TaJIOTCHOB.

18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
PHUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, ITOJIYUYEHUE bubnnorexa LHOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padora Ne 2 o Teme
20 «[Tomyuenne COISTHON KUCIIOTHI bubmorexa LIOK
YACHHE . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
Beruncnenus mo ypaBHEHUSIM
21 XUMHAYECKHAX PEAKLIUI, €CIIU OUH bubmorexa HOK
peartiHi, a https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE

29 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnmnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

93 Haxoxnenue cepbl u € bubmuoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBozopo, CTpOEHHE,

24 (pnznqecm}:e u XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOMCTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC bubnmorera LOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XHUMUYECKUE PEAKIINH, JISKAIINE B but6mmoreka [IOK

OCHOBC IIPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJTyYEHUSI CEPHOM KUCIIOTHI.
XUMUYeCKOe 3arpsi3HeHue
OKpY>Karolleu cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubnunorexa LIOK

27
BBIXOJ[a IPOAYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHKa 3JIEMEHTOB
VA-rpynnmsl. A30T,

28 acm poycll aHEeHUE B IIPUPOE bubnnorexa [IOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHYECKHAE CBOMCTBA, IMOIYUECHNE bubnnorexa [IOK

’ ¥ https://m.edso0.ru/00adf004
Y IPUMCHEHUE
ITpakTruyeckas pabora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yueHue bubnnorexa [JOK
yqv 1Y https://m.edso0.ru/00adf180
€ro CBOWMCTB»

31 A30THas KuCnoTa, e€ pusnyeckue u bubmmnoreka HOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 TOOpeHnil. XMMHUYECKOE bubnmorexa LOK
YROOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COEIUHEHHUSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 docdopHas kucinora, Gu3UIECKue U

XMMHYECKHE CBOMCTBA, MOTyYCHUE

36

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34 ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 Hpnpzﬂe, gmmlt){ecxie u bubmmorexa [JOK
5 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOIIEMEI, bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubnnorexa [IOK
37 YrombHas KHCIOTa H e€ con https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[losnydyeHue yrieKuciioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
. bubmuoreka [{OK
40 Kpeinit 1t ero coeaers https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcriepuMeHTaTbHBIX bubmuorexa [IOK

3aj1a4 110 TeMe «BakHenme
HEMCETAJJIBI U UX COCOIUHCHU )

37

https://m.edso0.ru/00ae0bf2
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KonrtponsHas padora Ne3 o reme

42 «Ba)kHeI1Me HeMeTaJUTbl U UX 1 bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIIEMEHTOB —

43 METaJI0B. MeTaaudecKkas CBsI3b U bubnunorexa LIOK
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METAJIJI0B
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKUI PSII buGnuorexa [IOK

P N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CraBel. Beruncnenus
45 110 YPaBHEHUSIM XHUMHYECKUX bubmorexa LOK
P . https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 IlousiTie 0 KOPPO3UU METAIIOB bubnmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmoteka IIOK

47 €JIOUHBIEC METAJIBI
i https://m.edsoo.ru/00ael4b?2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U bubnuotexa [JOK
Kaus https://m.edsoo.ru/00ael4b2

49 [IlemouyHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KabIINM U Maraui https://m.edsoo.ru/00ael15e8

. Bbubmnunorexa IIOK

50 Baxkueiiiine coeqUHEHNS KAJIBIIHS 1

https://m.edsoo.ru/00ael5e8
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

51 .
3HAHUU
JKEcTKOCTh BOJBI M CLIOCOOBI €€ bubmuorexa [IOK
52
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmorexa LOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [{OK
54 AmroMUHUI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 X
eeso https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIIBI U COJIU bubmuoreka [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHne U cCUCTEMaTU3AIIHS
3HAHUU
ITpakTuyeckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a1a4 o teMme «BaxHeimne https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
50 U3 PEareHTOoB JIaH B U30BITKE UITN bu6nunorexa LIOK

COCPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu

https://m.edsoo.ru/00ae1750
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

61 . 1
3HAHUU
KontponsHas padora Ne4 o reme
62 «Baxuennme MeTauibl 1 UX 1 1
COCJIMHECHHU S
63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumun B perienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBubIiil ypok. O6006111eHIE 1 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoteka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb?
OBILIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

HpOBepﬂeMble NMpeaAMETHLIC PE3YyJIbTaThbl 0CBOCHUN OCHOBHOM 06pa30BaTeJIbH0ﬁ
Koxa nporpaMmmbl OCHOBHOI'O 0611(61"0 06pa303aﬂnﬂ

1 Ilo Teme: ((HepBOHaLIaJ'IBHI)Ie XHUMHWYCCKUC ITOHATHS

PaCKpbIBaTb CMbBICJI OCHOBHBIX XHUMHYCCKUX MMOHSTUM: aTOM, MOJICKYIJIa, XHUMHYCCKHAM
QJICMCHT, HPOCTOC BCHICCTBO, CJOXKHOC BCHICCTBO, CMCCh (OI[HOpOI[HaFI )51
HeO,Z[HopOI[HaH), BAJICHTHOCTb, OTHOCHUTCJIbHAsA AaTOMHAA MW MOJICKYJISIpHAA Macca,
11 KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MacCoBad A0JId XUMHUYCCKOT'O 3JICMCHTA
. B COCAMHCHMUH, MOJ'ISIpHBIﬁ O6’béM, XUMHYCCKas pcaKuusd, KJ'IaCCI/I(bI/IKaI_[I/IH peaKuHﬁ:
p€akuuu COCAUHCHUA, pCAKIUHN PA3JIOKCHUA, PCAKIIMN 3aMCIICHUSA, PCaKIINN O6MeHa,

9K30- U DHJIOTEPMUYECKHE PEaKlUu, TEIIoBOH 3(h(eKT peakuuu, pacTBOp, MaccoBast

JI0JIs BelecTBa (MPOIEHTHAs KOHIIEHTpAIusi) B pacTBOpe

19 HWIUTIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBLIX XHMHUYCCKHUX MOHATHHA W MPUMCHSATH OTU
MOHATHA IPU OIIMCAHUHU BCHICCTB U UX npeBpameHI/Iﬁ

13 HCIIOJIb30BATh XUMHUUYCCKYHO CHMBOJIMKY IJid COCTaBJICHUA (I)OpMy.]'I BCIICCTB U

YPaBHEHU XUMHYECKUX PEAKIUN

14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKoHa ABOraapo

15 OIpEACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCINMHCHUAX

16 KIaccu(UIMpPoOBaTh XUMHYECKHE peakiuu (10 YHCIy M COCTaBy Y4YacCTBYIOIIMX B
peaKIMK BEIIEeCTB, 10 TeII0BOMY 3 deKTy)

1.7 BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChI BCIICCTB
1.8 BBIUUCIIATE MACCOBYIO JOJIHO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne COCOAUHECHUA,

1.9  BBIUHUCIATH MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE

110 MIPUMEHATh €CTECTBEHHOHAYYHBIE METOJBI IO3HAHUS — HAOIIOJCHHE, HU3MEPECHHE,
MOJEJIMPOBAHUE, FIKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIN )

2 IIo Teme: «BaxHelime OpeACTAaBUTCIIM HCOPTAHUYICCKUX BCIICCTB»
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2.1

2.2

PaCKpBIBATH CMBICJI OCHOBHBIX XHMHUYCCKHX MOHSTHH: OKCHJ, KHUCJI0Ta, OCHOBAHUC,

COJIb
OIIPCACIIATh NPHUHAJIC)KHOCTh BCHICCTB K OHpe,Z[CJ'IéHHOMy KJIaccy COCI[I/IHGHI/Iﬁ 110

dbopmyam

2.3

KJIaCCI/Iq)I/II_[I/IPOBaTb HCOPraHN4YCCKUC BCIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, IMOATBEpXKJas OINHCAHUE NPUMEPAMHU  MOJIEKYJISPHBIX  YpaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa,

BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CJIeIoBaTh TMpaBHJIaM IIOJb30BAHMS XUMHYECKOM TMOCYylIOM W Ja0OpaTOPHBIM
o0Opy/nOBaHUEM, a TaKXKe MpaBUiIaM OOpAaIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
HUHCTPYKIUAMH IO BBIITOJIHCHUTIO Ha60paTOpHI>IX XUMHYCCKUX OIBITOB I1O MOJTYYCHUIO
U coOupaHHIO ra3o00pa3HbIX BeHIeCTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPENEIEHHON MAaCCOBOM J10JIE€H PACTBOPEHHOIO BEILIECTBA, NIAHUPOBATH
U MPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U

KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTAICHH, METHIIOPAHXK U JPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOMN pEeaKIIuu

ITo Teme: «Ilepuogmueckuii 3akoH u [lepuoanyueckas cucreMa XUMUYECKHX AJIEMEHTOB
J. W. MenneneeBa. CrtpoeHue aroMoB. XuMHUecKass CBs3b. OKHUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNH>

3.1

3.2

PACKPBIBATE CMBICI OCHOBHBIX XUMHUYCCKHUX MMOHSTHH: AAPO aToOMa, 3J'ICKTpOHHI:II71 clIou
aToMa, aTOMHas Op6I/ITaJ'IL, paanyc aToMa, XUMHUYCCKasl CBA3b, IMOJIApHAas U HCTIOJIApHas
KOBAJICHTHAsA CBA3b, JJICKTPOOTPULATCIBHOCTh, MOHHAA CBA3b, WOH, KaTUOH, aHUOH,

CTCIICHb OKHCJICHUA

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XHUMHWYCCKHUEC 3JICMCHTHI

3.3

OMHCHIBATH W XapaKTepu3oBaTh TabmuuHyto @opmy Ilepuonuyeckoit cucteMbl
XUMHAYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHUS «TJIaBHas moAarpymmna (Arpymmna)» u

«mmobounas moarpynmna (brpymma)y, «masie» U «00IbIIHIe) TEPUOIBI

3.4

packpsiBaTh cmbicha Ilepuogunueckoro 3akona JI.JMI. MeHneneeBa: 1eMOHCTPUPOBATh
MMOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHMUYECKHX HJIEMEHTOB OT HX

nojoxxeHnud B [lepuoanyeckon cucreme

3.5

COOTHOCUTH 0603Ha‘IeHI/I${, KOTOPBIC MMCIOTCA B Ta6J'II/IIIe ((HepI/IO)II/I‘IeCKaSI cucremMa

xuMmuueckux dneMeHtoB .M. MenneneeBay € YHCIOBBIMH XapaKTEPUCTHUKAMH
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CTPOCHHSI aTOMOB XHWMHYECKHX DJIEMEHTOB (COCTaB W 3apsi sipa, oOIIee HYHCIIo

OJICKTPOHOB U PACHIPCACICHUEC UX 110 3JICKTPOHHBIM CJ'IO?IM)

3.6  ompenensaTh CTENEHb OKUCICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
37 ONpeAENATh BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAs M HOHHAs) B HEOPTaHUYECKUX
' COEIMHEHUSIX
9 KIIACC
K IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOIM
oA NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUs
1 ITo Teme: «BeniecTBoO 1 XUMHUECKasi pEaKLUsD)
pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX IIOHSATHI: pPAacTBOpP, 3JIEKTPOJIUTHI,
HERJIEKTPOIUTHI, DJIEKTPOIUTUYECKAs] JUCCOLMALMSA, pPEaKIHUH HOHHOrOo oOMeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMBIE PEAKIIHH,
1.1  OKHMCIUTENbHOBOCCTAHOBUTENbHBIE  pPEaKIHMH,  OKUCIUTENIb,  BOCCTAHOBUTEINb,
OKHCIICHHE ¥ BOCCTAHOBJICHHE, AIIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasi CBS3b
(koBalleHTHasi, MOHHAs, MeETAIIMYecKas), KpUCTa/TM4YecKkas pemeéTKa, CIUIaBbl,
CKOPOCTbh XUMHUYECKOW peaKkiu
12 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IMOHSATHM M MPUMEHSTH 3TH
' MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN
13 COCTaBJIATh YPABHEHUS JIEKTPOJIMTUYECKON TUCCOLMALINN KUCIIOT, LIEJIOUEN U COJIEH,
' MIOJIHBIE U COKPALIEHHBIE YPaBHEHUS peaKlIMii HOHHOTO 0OMeHa
14 PacKpbIBaTh CYLIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
' COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX pPeaKkLuil
1.5 | npoBoIUTH pacyETHI [0 YpaBHEHUIO XUMHUECKON peaKLIuu
2 [To remam: «HemeTamibl 1 UX COEAMHEHUSD U «MeETaIbl M X COEIMHEHUS»
XapaKTepu30BaTh (OMHCHIBaTH) OOIIME M cHerupuyeckue XHUMHYECKHE CBOMCTBA
2.1 | mpOCTBHIX U CIIOKHBIX BELIECTB, OJATBEPK/Iasi ONUCAHKUE IPUMEPAMHU MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil
59 COCTaBJISITh YPAaBHEHUS peakIuil, MOATBEPKIAIOIINX CYIIECTBOBAHHE TN€HETHYECKON
' CBSI3M MEXY BEIIECTBAMM Pa3IMYHbIX KJIACCOB
23 IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHUS, BO3MOXHOCTH
' MPOTEKaHUs XMMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUAX
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2.4

2.5

ClIeZIOBaTh IpaBHJaM IOJB30BAaHMA XHMHUYECKOH IMOCyloil U J1abopaTOpHBIM
o0opyJ0BaHUEM, a TaKXe MpaBHJaM OOpaIleHUs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMH IO BBITIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOIYYECHUIO

1 cOOMPaHUIO ra3000pa3HBIX BEIIESCTB (AaMMHaKa M YIJIEKHCIIOTO rasa)

IPOBOJNTH PEAKIIUH, TOATBEPKIAIONINE KAUeCTBECHHBI COCTaB PA3JIMYHBIX BEIECTB!
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPU-, OpOMHUJ, HOAM, KapOoHaT, pochaT, CUITMKaT,
cynb(haT, THAPOKCHIMOHBI, KAaTHOHBI AaMMOHUS, WOHBI HW3YyYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIKME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB

[To Teme: «Xumus 1 OKpyxaromas cpeaa»

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHsaTui: [IJIK BemecTBa; kopposus

MCTaIJIOB

MIPUMEHSTh OCHOBHBIC OIEPAIllUM MBICIUTEIIBHON NIESITEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHE, CHUCTEMATH3AIMI0, BBISABICHUE IPUYHHHO-CIICICTBEHHBIX
CBSI3€M — U1 M3Y4YEHUS CBOWCTB BEIIECTB M  XUMHYECKHX  PEAKLIHII;
€CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOACHHE, H3MEPEHUE, MOJICIIMPOBAHUE,

9KCIEPUMEHT (peajbHbI U MBICICHHBIN)

44




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Koxa

11

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHS
[Ipenmer xumun. Ponb XMMUK B JKM3HM YeJlOoBeKa. XUMHUS B cUCTeMe Hayk. Tena u

BemecTBa. u3nUeCKre CBOICTBA BEIICCTB. ArperaTHoe COCTOsIHHUEC BCIICCTB

1.2

13

IlonsTe o MeTomax MO3HAHMSA B XHMMHH. YHCThIE BEIIECTBA M CMECH. CriocoObl
PasaciICHUsA cMmeceit
ATOMEBI U MOJICKYIJIBI. Xumudaeckue 3y1eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.

[IpocTblie u coXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumnueckass ¢opmyna. BajleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAass aTOMHas Macca. OTHOCHUTENIbHas

MOJICKYJIIpHAas Macca. MaccoBas 011 XHMHYSCKOro 3JIEMECHTA B COCAUHCHUU

1.5

1.6

1.7

KonunuecTtBo BemectBa. Moib. MossipHas macca. B3anMocBsI3b KonnuecTBa, Macchl U
YUCJia CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€Tel mo QopmylniaM XHUMHYECKHX

COeTUHEHUN

OU3nYecKue U XUMUYECKUE ABJICHUSA. XUMHUUYECKAs PeaklMs U €€ NPU3HAKU. 3aKOH
COXpPAaHEHHUs Macchl BellecTB. XUMHUUYECKUe ypaBHeHUs. Kitaccudukanus XuMUYecKuX

peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEeIIIeHHs, 0OMEeHa)

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH MOCYAOH, C TpaBUIaMU
paboThl B abopaTopur M mpuéMamMu oOparieHus: ¢ JabopaTOpHBIM 000PYI0BaHUEM,
U3yuyeHHe U OmnucaHue (PU3MUECKUX CBOWCTB 0Opa3lOB HEOPraHMUYECKUX BEIIECTB,
HaOmoeHne ¢Qu3nyeckux (TUIaBjIeHUE BOCKa, TasHHUE JIbJa, pacTHpaHHe caxapa B
CTYIIKE, KUTICHHE ¥ KOH/ICHCAITUS BOJIbI) M XUMHUYECKUX (TOpEHUE CBEUH, IIPOKATHBAHHE
MEHOW TPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHCIIOTOH) SIBIICHWA, HAONMIOACHUE U
OMHCaHWE TPU3HAKOB TPOTEKAHUS XUMHYECKHX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIIOTHI C XJIOPHIOM Oapwsi, pa3lOKeHHe THUIPOKCHIA
meau(ll) mpu HarpeBaHuM, B3aMMOJCHUCTBHE ene3a ¢ pactBopom comu memu(ll),
M3y4eHue CrocoOOB pas/elieHus cMeced (C MOMOIbI0 MarHuTta, (PUIbTPOBAaHHE,
BBIMIAPUBAHUE, JUCTHIULSIIHS, XpoMaTtorpadus), MpPOBEeIeHWE OUYMCTKH MOBApEHHON
coJH, HAOJIIOZICHNE M ONMCAHUE PE3yIbTAaTOB POBEIEHUS OIMBITA, HIUTFOCTPUPYIOIIETO

3aKOH COXPaHEHHUS MacChl, CO3JJaHHE MOJIENIEH MOJIEKYI (IIapOCTEP>KHEBBIX )
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Bakneiiue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — ajeMeHT U ITpOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpusnueckue 1 XMMUYECKHe CBOMCTBA (peakuu
roperusi). Oxcunapl. [lpumenenne kucimopoma. CrocoObl MONydeHHUs KHCIOpoAa B
naboparopun u mnpombliiuieHHOCTH. KpyroBopor kucnopoga B mpupone. O30H —

AIUIOTPOMHASA MOTUPHUKAIHS KUCIOPOAA

2.2

TernoBoit 3dhdekT XMMUYECKOH peakiui, TEPMOXUMHUYECKUE YPAaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peaKUMU. TOIUIMBO: yrosb M MeTaH. 3arps3HEHUE BO31yXa,

yCHUIIEHHE TTAPHUKOBOTO 3P eKTa, pa3pymieHue 030HOBOTO CIIOS

2.3

Bonopox — snemeHT W mpocToe BemiecTBO. HaxokieHue BoJOpoia B IPUPOJIE,
bu3HYecKue ¥ XUMUYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI moydeHus. KucinoTel u

COJI

2.4

2.5

2.6

MoutsipHblii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

®uznueckue cBoiicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HackiieHHble U
HEHaCBILIEHHbIE pacTBOPBL. PacTBOpUMOCTH BelecTB B BoJie. MaccoBast 107151 BEILIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOIbl. OCHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B
KU3HU yesioBeka. KpyroBopoT Boibl B ipupoe. 3arps3HeHue NpupoaHbIX Boa. OxpaHa

" OUYUCTKaA IMPUPOJAHBIX BOJ

Knaccudukanus Heopranmdeckux coeanHeHuil. Okenpl. Knaccugpukanus okcH0B:
coneo0pasymoiye (OCHOBHBIEC, KHUCIOTHBIE, aM(OTEpHbIE) U HECOJIe00pas3yrolIue.
Howmenknarypa okcuioB. @usnueckue 1 XUMHUYECKHe CBOicTBa okcuioB. IlomydyeHne

OKCHJIOB

2.7

OcnoBanus. Knaccuduxaius OCHOBaHMM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @PU3MYECKHE U XHUMHYECKHE CBOMCTBA OCHOBAHMHIM.

[Tonydyenue ocHOBaHM

2.8

Kucnorel. Knaccuduxamus xuciaor. Homenknatypa kucinor. @Pusnyeckue U
XMMHYECKHE CBOMCTBA KUCHOT. Psa aktuBHOCTH MeTasuioB H.H. bekerosa. [lonyuenue

KHCJIOT

2.9

Comu. Homenkinarypa cosneit. dusndeckue 1 XuMuieckue cBoiicta coneit. [lonyuenue

coneit

2.10

I'emermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUICCKUX COG}II/IHGHI/II\/JI

2.11

XUMHYECKUH HKCIIEPUMEHT: Ka4eCTBEHHOE OIPECICHUE COJEP)KaHHUs KHCIOpOJa B
BO3JlyXe, MOJy4YeHHe, coOupaHue, pacro3HaBaHHE W W3YYEHHE CBOMCTB KHUCIOPOJa,

Ha6J'IIOI[eHI/I€ BSaHMOHeﬁCTBHﬂ BCIIECTB C KHUCJIOPOAOM M YCJIIOBHMSA BO3HUKHOBCHHA U
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IpeKpaleHus ropeHus (moxapa), 03HaKoOMJIeHHE ¢ 00pa3IiaMy OKCHI0B U OTIMCAHUE X
CBOICTB, MOIy4YeHHE, cOOMpaHHUE, pacro3HaBaHHUE M HU3yUEHHUE CBOICTB BOAOpOIA
(ropeHnue), B3aumosielictBre Bogoposa ¢ okcuaoM Meau(ll) (Bo3mokHO UCIOIb30BaHUE
BUJICOMATEPHAIIOB), HaOIIOZeHHEe O00pa3lloB BEUIECTB KOJIWYECTBOM |  MOIb,
UCCIIeIOBAaHNE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHHUE PACTBOPOB C OMNPEAEIEHHOW MAacCOBOM J0iei pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJIbI C METaulaMH (HATpUEM M KajbI[MeM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpE/IEJICHHE PAacTBOPOB KHUCIOT M IEJIoYeil ¢
MOMOIIIBI0 MHAWKATOPOB, HCCIENIOBaHHE OOpa3lOoB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, HAOIIOJIEHUE M3MEHEHHUs OKPAaCKU HMHIUKATOPOB B PacTBOpPax
KHUCJIOT U Iesouel, uzydeHue Bzaumoaeiicteus okcuaa meau(ll) c pacrsopom cepHoii
KHCIIOTHI, KUCIIOT C METaJIJIaMH, PEaKIIHi HENTpaIu3auu, NoJy4YeHHEe HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHUE OJHOr0 METaula JPYIMM M3 PACTBOPA COJIM, PELIECHUE
OKCIIEPUMEHTANbHBIX 3a7a4 1o Teme «BaxkHeimme Kiacchl HEOPraHMYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX d1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMUYecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

HepBI)IC IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/H/I XHMHYSCKHX 3JIeMeHTOB. IloHsATHE O rpymmax
CXOOHBIX J3JICMCHTOB (H_IeJ'IO‘lHLIe n  MCI0OYHO3CMCIIbHBIC MCTAJJIbI, TIaJIOICHBI,

MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCUABI U TUAPOKCUIbI

3.2

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucremMa XMMHYECKUX dieMeHTOB JI.M.
MenneneeBa. Koporkonepuognas u amuHHonepuonHas ¢opmel [lepuonnyeckoit
cucrteMbl xumuueckux odseMmeHtoB JI.MI. MenneneeBa. Ilepuogsl W rpymnmsl.

Ddu3nyecKuil CMBICIT NOpAAKOBOTI0O HOMEpPA, HOMCPOB IIEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

3.4

Crpoenne artomoB. CoctaB aroMmHbIX siep. W3oromsl. OnexkTpoHsl. CTpoeHue
3JIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMHUYECKHX 31eMeHTOB [lepronndeckoit
cuctembl JI.MI. MeHnneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JIEMEHTA II0 €ro

nonoxkeHuro B Ilepuonnyeckon cucreme .M. Menneneesa

3aKOHOMepHOCTI/I U3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,
METAIUTMYECKUX M HEMETAJUIMUYECKHUX CBOMCTB IIO rpynmnaM U MnEpruoagam. 3HaueHMe
HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa H HCpHOI[PI‘ICCKOﬁ CHUCTEMBI XUMHNYCCKHX JJICMCHTOB JJIA

pa3BUTHS HayKu U npakTuku. .M. MenaeneeB — yu€HbIN U rpaxIaHUH

3.5

Xumuueckass  cBs3b.  KoBaneHTHass — (mosisipHas W HEMOJIApHAsi)  CBSI3b.

3JI€KTpOOTpI/II_[aTCJIBHOCTI> XUMHYECKHUX 3JIEMEHTOB. MloHHAas CBA3b
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3.6

3.7

Crenenp oxucineHus. OKHCIMTEIBHOBOCCTAHOBUTCIBLHBIC pCaKkuu. Hpoueccm
OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBUTECIIN

XUMUYeCKUH SKCIICPUMCHT. U3YUCHUC 06pa3u0B BCIICCTB METAJIJIOB U HEMETAJJIOB,
B3aHMMOJICHCTBHE rHApOKCHAa IUMHKA C PACTBOpPAMH KHUCIIOT U H.IGJIO‘-IGfI, IMPOBCACHUC
OIIBITOB, WILUIIOCTPUPYOINHUX HIPHUMEPBI OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ

(ropenHue, peakiu pa3ioKeHUs, COCTUHECHUS)

9 KUIACC

Kox
1

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

BemectBo 1 xumunyeckas peakuus. [losropenue

11

1.2

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema XuMH4Yeckux dnemeHToB J[.M.
Menpeneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XUMUYECKHUX
3JIEMEHTOB IIEPBBIX TPEX NIEPUOAOB, KAIIN, KaJIbLU U UX COCIMHEHUN B COOTBETCTBUN

C ITIOJIOKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

Crpoenue BelecTBa: BUAbl XUMUUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEUIECTBA OT THUINA KPUCTAUIMYECKOW PEWETKM MW BHUAA
xumuueckor cBsa3u. Krnaccudukanus v HOMEHKJIAaTypa HEOPTaHWYECKUX BEIECTB
(MexxmyHapoJHass U TPUBHAJIbHAS ). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K
pa3NIMYHBIM  KJaccaM  HEOPraHWYECKUX  COCIMHEHUM, TEHETHUYEeCKass  CBA3b

HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudpukanys XUMHUECKHUX peaklUMid N0 pa3iMyHbIM IpH3HaKaM (MO0 4YuCIy |
COCTaBY YYaCTBYIOIIUX B PEAKLUU BELIECTB, MO TEMIOBOMY 3((DEKTy, 10 N3MEHEHHIO
CTETIEHEH OKHCIIEHUSI XUMHUYECKHX DJJIEMEHTOB, MO OOpPaTHMOCTH, MO YYacTHIO
KaTajau3aTopa). JK30- U 3HJIOTEPMUYECKUE PEAKINHU, TEPMOXUMUYECKUE YPABHEHUS.

[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIINKU

14

1.5

[TonsiTue 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peakiusx. [lonstue o
TOMOTE€HHBIX M TETEpPOreHHbIX peakuusx. [loHATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DaxTOpHl, BIUAIOLINE HA CKOPOCTh XUMUYECKOM peakluu U MOJI0KEHNE XUMUYECKOTO

PaBHOBCCHUA

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC p€aKkuuu, SHGKTPOHHLIP'I 0ajlaHC OKHMCIIMTEIIBHO-
BOCCTAaHOBUTEIIBHOM pPCaKkuu. CocraBnecHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-

BOCCTaAaHOBHTCIIBHBIX peaKquI C UCIIOJIb30BAHUEM MECTOda 3JICKTPOHHOI'O OajnaHca
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1.6

Teopust 2JEKTPOIUTUYECKOM OUCCOLMALUU. OJIEKTPOJUTBI W HEDJIEKTPOJIMTHI.
Karuonpl, aHMOHBI. MexaHM3M JMCCOLMALMM BELIECTB C PA3JIMYHBIMU BUAAMHU
xuMudeckoi cBsi3u. Crenenp aucconmanuu. CUIbHBIE W ClIa0ble SJICKTPOIUTHI.
Peakiun nonHoro o6meHa. Y cioBUs NPOTEKaHUS PeakLuii HOHHOIO 0OMEHa, MOJIHbIE
U COKpallléHHbIE HOHHbIEC ypaBHEHUs peakiuii. CBOMCTBa KUCIOT, OCHOBAHUI U COJei
B CBETE IMpeJCTaBleHU 00 3ieKTpoauTHyeckol ucconuanuu. KauecTBeHHBIE

peakuuu Ha HoHBL. [ToHsITHE O TMApONIN3E coel

1.7

XUMHAYECKUN 3KCIIEPUMEHT: O3HAKOMIIEHUE C MOJECIISIMUA KPUCTAINIMYECKUX PELIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB U HEMEeTaJIoB (rpadura U aamasa), CI0XKHBIX
BEILIECTB (XJIOpUJA HATPHsl); HCCICAOBAHHE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOU
peaKkiuu OT BO3ACUCTBUS Pa3NUYHBIX (PAKTOPOB; UCCIECIOBAHHUE DIEKTPOIIPOBOHOCTH
pacTBOpPOB BELIECTB, Mpoliecca JUCCOLUALMN KUCIIOT, HIeJlouel U coyield (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB); MPOBEICHUE OIMBITOB, HILIIOCTPUPYIOIIUX
MPU3HAKU MMPOTEKAHUS PEaKIMi HOHHOTO oOMeHa (0O0pa3oBaHWE OCalKa, BBIICICHUE
raza, oOpa3oBaHUE BOJIbl); OMbBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuuil (TOpeHue, peakiuu pas3JIoKEHUs, COCTUHEHUSA);
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C MOMONIbI0 KaYECTBEHHBIX PEAKUUN Ha

HOHBI; PCHICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramis! 1 ux COCANHCHUA

2.1

OO0mas xapakTepucThka rajioreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerneHd okucieHus. CTpoeHne M (U3MUECKHEe CBOICTBA MPOCTHIX BELIECTB —
raJJoreHOB. XMMHYECKHE CBOMCTBA Ha IpUMEpE XJI0pa (B3aMMOACHCTBUE C METAIJIAMH,
HeMeTaJlaMH, 11eno4aMu). XsopoBoopo. CossHas KUCI0Ta, XMMUYECKHE CBOMCTBA,
HoJy4eHue, IpuMeHeHue. JleficTBrie Xjiopa U XJIOpOBOJOPO/Ia Ha OPTaHU3M YEJIOBEKA.

Baxneiinue XJIOpUJbI 1 UX HAXOXICHUC B IIPUPOJALC

2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTeneHH OoKucieHus. CTpoeHue W (QU3NYECKHe CBOWCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJA U CEePhl. AJUIOTPOIHBIE MOIU(DHUKAIIMUA KHCIOPOJa W CEPHI.
Xumuueckue cBorcTBa cepbl. CepoBOIOPOJI, CTPOCHHE, (PUBNYECKUE U XUMHUYECKUE
cBoicTBa. OKCUIBI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa,
¢dbu3nyuecKkre U XUMHYECKHUE CBOMCTBA (0OIIME KaK MPEACTAaBUTENS Kllacca KHCIOT U
cnenuduaeckue). XUMHUYECKHE PEAKIUH, JIeKAIIue B OCHOBE IPOMBIILIIEHHOTO
crocoba monydeHuss cepHOM KucioTel. [lpumenenue. Conmu CepHOM KHCIOTHI,
KadyecTBeHHas peakuusi Ha cyiabdar-wioH. Haxoxmenwme cepbl u €€ CoequHEHUN B

pUpoAe. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl COEIUHEHUSMHU CEpbI
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2.3

(KUCTIOTHBIE ~ JIOXKJAW, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro
IIPEJOTBPALLICHUS

OOmast xapakTepucTuka 31eMeHTOoB VA-rpynmnbl. OCOOEHHOCTH CTPOCHMsI aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. A30T, PaCpOCTPaHEHUE B IPUPOJIE, (hrU3nUYecKre u
XUMHYeckue cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHak, ero ¢usuueckue u
XMUMUYECKHE CBOMCTBA, MOJdy4YeHre U npuMeHenne. Comu aMMOHMS, UX (U3UIECKUE U
XMMHYECKHE CBOMCTBa, NpuMeHeHue. KadecTBeHHas peakiyss Ha HOHbI AMMOHMSL.
A3oTHast KHCIOTa, €€ MoJdy4YeHue, PU3NUecKue U XUMHUECKUE CBOMCTBA (00IIne Kak
IIPeJCTaBUTEIIA KJIacca KUCIIOT U crienuduieckue). Mcnonb30BaHue HUTPATOB U coslei
aMMOHHMSI B KaueCTBE MHUHEPAIBHBIX yIoOpeHuil. XWMHYECKOe 3arps3HEHue
OKpY>Karollel cpesibl COeTMHEHUAMU a30Ta (KUCIOTHBIE JJOXK/IU, 3arpsiI3HEHUE BO3/1yXa,

MOYBBI U BOJIOEMOB)

2.4

2.5

2.6

2.7

dochop, amnorpormubie Momudukanuu (ochopa, QuUMIECKUE W XUMHUYCCKUE
ceoiictBa. Okcup docdopa(V) u dochopHas KucaoTa, PU3HMUESCKHE U XUMUUYCCKHE
CBOWCTBa, monydcHue. Vcmonb3oBanue ¢ocharoB B KadecTBe MHUHEPATHHBIX
ynoopenuit

Obmas xapakrepuctuka 31eMeHTOB IV A-rpymmbel. OcoOeHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIC CTCTIICHH OKUCJICHHS. YTIEpOJ, aUIOTPONHBIC MOIU(DHUKAIINH,
pacmpocTpaHeHHEe B MpUpOJE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA. ACOpOLHs.
Kpyrosoport yriepona B mpupoae. OKcusl yriepoaa, ux GU3sn4ecKkne U XUMHUIECKUe
CBOWCTBa, JeWCTBME Ha JKUBBIE OPraHU3MbI, TMOJNyUY€HHWE U TMPUMEHEHHE.
DKojoru4eckue MnpoOieMbl, CBsi3aHHble ¢ okcuaoMm yraepona(lV); rumoresa
rI100aTbHOTO MOTEIUICHUST KIMMaTa; MapHUKOBBIA 3¢ dekT. YronpHas KUCIoTa U e€
comu, WX (HU3MYEeCKHe W XUMHUYECKHE CBOWCTBA, IOJNydeHUE U TIPUMEHCHUE.
KauectBeHHas peakuusi Ha kKapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIUHE, TPOMBIINIJICHHOCTH U CCJILCKOM XO3SICTBE

[TepBoHayanbHbIE TOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHUSIX yriiepo/ia
(MetaH, ATaH, STUJIEH, alleTHJIEH, ITaHOJ, IIIMIIEPHH, YKCYCHas KucioTa). MIx coctaB u
XuMH4ueckoe ctpoeHue. [loHaTre o OM0I0rHuecKH BaKHBIX BEIIECTBAX: )KUPaX, OeIKax,
YTJIEBOJIaX — U UX POJIM B )KM3HU YeJIOBEKa. MaTepHallbHOE €TUHCTBO OPTaHUIECKUX U

HCOPTraHNYCCKUX COe€IUHEHUI

Kpemuuii, ero ¢usnueckue W XMMUYECKHE CBOWCTBA, MOJIyYCHHE W TPUMEHEHHE.
Coenunenns kpeMHus B npupoze. Obuue npencrasienust o0 okcuae kpemuus(1V) u
KpeMHHEBOH kucimore. CHIMKaThl, HMX HCIOJb30BaHUE B OBITY, MEIUIUHE,

MPOMBIIIJICHHOCTH. BakHelnie CTpouTeNnbHbIE MaTepuaibl: KepaMmHKa, CTEKIIO,
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2.8

[IEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX

MaT€purajioB B HOBCCHHCBHOﬁ KHN3HU

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHUue 00pa3loB HEOPraHUYECKUX BELIECTB, CBONCTB
COJISIHOM KHCJOTBI; TPOBEACHHWE KAYeCTBEHHBIX pPEAKUMH Ha XJIOPUA-UOHBI U
HaOJto/IeHue TPU3HAKOB HX TMPOTEKAHMS; OMNBITHI, OTpaxarolue (U3NUecKue u
XMMHUYECKHE CBOICTBA TaJIOTEHOB M MX COEIMHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMAaTEpPHAIOB); O3HAKOMJICHHE C 00pa3laMyd XJIOPHAOB  (TaJIOrCHHUIOB);
O3HAKOMJICHHE ¢ 00pa3laMu cepbl B €€ COeIMHEHHSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); HaOJIO/IEHUE Tpolecca OOyrIMBaHHS caxapa IMOJ| JEHCTBUEM
KOHLEHTPUPOBAHHOMN CEPHOMN KUCIIOTHI; U3y4YEHUE XMMHUUECKHUX CBOMCTB pa30aBIeHHON
CEpHOI KHCIIOTHI, TPOBECHNE KaUeCTBEHHOU peakluy Ha Cyab(haT-uoH U HaOJII0IeHne
MpU3HaKa e€ MPOTEeKaHus; 03HAKOMJICHHE ¢ (PU3MUeCKIMH CBOHCTBaMH a30Ta, pochopa
U UX COeTUHEHHH (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (ochopHBIX yIOOPECHHIA, IMONTyYCHHE, COOMpAaHHME, DPACIIO3HABAHWE U H3yUCHUE
CBOMCTB aMMHUaKa; MPOBEICHNUE KaueCTBEHHBIX peaklnii Ha MOH aMMOHUsS U (ocdar-
MOH M M3y4YCHHE NMPU3HAKOB MX MPOTEKAHWs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOMN
a30THOM KHUCIIOTHI C MeJIbI0 (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHAIIOB); N3yUECHUE
MoJIeNIel KPUCTAITMYECKUX PEHIETOK anMasa, rpadurta, ¢pyuiepeHa; 03HaKOMIICHHE C
MPOLIECCOM  aJICOPOIMHM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAaHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOra3a; IOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE M H3yUEHUE
CBOWCTB YIJIEKUCIIOTO ra3a; MpOBeJIeHHE KAayeCTBEHHBIX peakluil Ha KapOoHaT- U
CHJIMKAT-HOHBI U U3yUEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C MPOAYKIIUEH
CHJIMKaTHOM MPOMBIIIJICHHOCTH; peIIeHHe SKCIEePUMEHTAIBHBIX 3a7ady IO TeMe

«Baxaenne HeMeTauIbl U UX COCINUHCHUA»

Mertanisl 1 uX COCIUHCHU

3.1

OOmast XapakTepUCTHKa XHMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nosnoxeHus B Ileproanyeckont cucreme xumudyeckux 3neMeHToB .M. Menzaeneesa n
cTpoeHuss aToMoB. CTpoeHHe MeTajuioB. MerayuiMueckas CBsS3b U MeTaJIndecKas

KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMHYECKUH PsIJl HANIPSYKEHNH METaJUIOB

3.2

3.3

Odusnyeckue M XUMHUYECKHe cBoicTBa MeTaiioB. OOmme crnocoObl MOTyYeHUS
MeTayuioB. IloHATHE O KOpPpPO3MM METaIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YYT'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY

1 NPOMBIIIIJIICHHOCTHU

H_[CJ'IO‘{HBIC METAJJIbIL: ITOJIOKCHUEC B Hepno,unqecxoﬁ CHUCTEMEC XUMHWYCCKUX 3JICMCHTOB

JA.W. MenpaeneeBa; CTpO€HHE HMX aTOMOB; HAXOXJEHHE B mnpupoae. dusnyueckue u
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3.4

3.5

3.6

XMMHUYECKHE CBOMCTBA (Ha MpuUMepe HaTpusl U Kanus). OKCUAbl U THIPOKCH]IBI HATPUS

U KaJlus. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAIJIOB U UX COC,Z[I/IHCHI/Iﬁ

[IlenouHO3eMeENbHBIE METAUIbl MAarHUM M KajlblUi: TojoxkeHue B llepumoamyeckoi
cucremMe xumuyeckux oanemMeHtoB J[.M. MeHnngeneeBa; CTpoeHHME HX aTOMOB;
HaxoxJeHue B npupojae. dusznueckue U XMMUYECKHE CBOMCTBA MarHusl M KajbLUs.
Baxueiiine coenvHenust Kaublus (OKCUI, THAPOKCUI, coiH). JKECTKOCTh BOABI U

CHOCOObI €€ yCTpaHeHus

Amomunuii: nonoxkenue B Ilepmomuueckoit cucreme XuMu4eckux syeMmeHtoB JI.U.
MenzeneeBa; CTpoeHHE aTOMa; HaxoxkjaeHue B mpupoje. dPuznyueckue U XUMHUYECKHE

CBOMCTBA aJTIOMUHMUS. AM(bOTCpHLIC CBOICTBa OKCHuaa U THAPOKCHU A A TFOMUHUS

Kenezo: monoxenne B llepumomuueckoit cucreme Xxumuueckux siemeHtoB JI.U.
MenzeneeBa; CTpOCHHE aTOMa; HaXOXACHUE B Tipupoae. Du3ndeckne u XUMUICCKUE
cBoiicTBa xxene3a. Okcunbl, Tuapokcusl u conu xeneza(ll) u xenesza(lll), ux cocras,

CBOMCTBA U ITOJIyYCHUE

3.7

4.1

4.2

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C OOpaslamMu METaJIOB U CIUIABOB, UX
(U3HYECKUMHU CBOWMCTBAMHU; U3YYCHHUE PE3YJIHTATOB KOPPO3HH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBYSI OKCHIA KaJIbIIUS
U HATpHUs C BOJOW (BO3MOXXHO HCITOJIB30BAaHHE BHUICOMATEPUAIIOB); HMCCIIEOBAHUE
CBOMCTB JKECTKOM BOJBI; IMpollecca TOPEHHs jKele3a B KUCIOpoae (BO3MOMKHO
WCIIOJIb30BaHNE BUJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEaKIuit
Ha MOHBI (MarHus, Kaubll¥s, altfoMuHus, 1uHKa, xeneza(ll) u sxemesa(lll), meau(ll);
HAOJTI0ICHUE U OTMCAHUE MPOIIECCOB OKPAITMBAHMS TJITAMCHH MOHAMHU HATPUS, KIS U
KabIus (BO3MOKHO UCTOJIb30BAaHUE BUAEOMATEPUAIIOB); HUCCIEeI0OBaHIE aM(pOTEPHBIX
CBOWMCTB TMIPOKCHUIA ATFOMUHUS U TUAPOKCHIA [IMHKA; PEIICHUE YKCIIEPUMEHTATBLHBIX

3a/1a4 110 TeMe «BaxkHelime MeTauibl U UX COCIUHEHMS
XUMUs U OKpy’Karolas cpeja

HosBrie MaTCpHraJibl U TCXHOJIOTUH. BemectBa u MaTcpHraJibl B MOBCEIHEBHOM KU3HHU
YyeJloBeKa. XUMHUS U 300pPOBEE. besomacHoe HCITOIB30BaHNE BEIIECTB M XMMHYCCKHX

peaKLIPII:I B 6BITy. HepBaﬁ MOMOIIb ITPpHU XUMHYCCKUX 0KOT'aX U OTPABJIICHUAX

OCHOBBI JKOJIOTUYECKOM TIPaMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpYKaIoLIEH
cpensl IIJIK. Ponp XxuMum B pemieHHHM 3Kojorudeckux mpobnem. [Ipupoansie
UCTOYHHUKH YIJIEBOAOPOAOB (Yrosib, NUPUPOAHBIN Tra3, He(PTb), NPOIYKTHI HX

nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: HU3ydeHHe O00pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbI

METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI)
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ITPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM

Kon

ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

IIpencrasnenue:

11

1.2

1.3

O TI03HABAaE€MOCTH SIBJICHUU NPHUPOJBI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB
XMMHUYECKON HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa O011ei
KYJIbTYpbl U IIPAKTUYECKOM JEATEIBbHOCTH 4YEJIOBEKa B YCIOBUSAX COBPEMEHHOI'O

O6H.I€CTB8.; IMIOHUMAHNUEC MECTa XUMHUHU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCETOJAX IMO3HAHUWA, B TOM YHUCJIC S3KCIICPUMCHTAJIIbHBIX U TCOPCTUICCKUX
MCTOAAax MCCICOOBAHUA BCIICCTB W H3YUYCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHC

HCIIO0JB30BaTh MOACIN IJIA 00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o cdepax mpodheCCHOHATFHOU NeATEIHbHOCTH, CBA3aHHBIX ¢ XUMHUEH U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTIDKCHMSAX XUMHYECKOH HAyKH, YTO IMO3BOJIUT
oOyuaroluMcs paccMaTpuBaTh XUMUIO Kak cepy cBoel Oyayiiel npodeccruoHanbHOM
NesITeIbHOCTH U CIIeJIaTh OCO3HAHHBINA BBIOOP XUMHMHU KakK MPOGMIBHOTO MPEAMETa pu

repexo/ie Ha ypOBEHb CPeAHEro o01ero oopa3oBaHus

2.1

BJ'Ia,HeHI/Ie CUCTEMOM XUMHWYESCKUX 3HAHUN U YMCHUEC NPUMCHATH CUCTEMY XUMHWYCCKUX

3HaHI/II>'I, KOTOpas BKJIKOYACT:

BaXHEHIINE XUMUYECKNE MTOHATHSA: XUMUUECKUI DIIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO,
IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJIHAS U HEOJHOPOJIHAS CMECh, OTHOCHTENIBHBIE
aTOMHasi M MOJIEKYJISIpHAsi Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJIIpHAs Mmacca,
MOJISIPHBIM 00BEM, OKCHJI, KHCII0Ta, OCHOBAHUE, COMb (CPEIHSs), XUMHUECKasi PeaKIts,
PEaKLUN COSMHEHUS], PEaKIMU Pa3JIOKEeHUs], peaKklMy 3aMeIeHNs, PeaKIui oOMeHa,
TEIIOBOM A(P(EKT peakiyu, 3K30- U SHAOTEPMUUECKUE PEAKIUH, PAacCTBOP, MaccoBast
J0Js1 XUMHMYECKOTO DJEMEHTAa B COCIUHEHHMH, MaccoBas JOJIi M IPOLEHTHas
KOHIIEHTpAalUs BEIECTBA B PACTBOPE, SAPO aTOMa, IEKTPOHHBIN CJI0M aToMa, aTOMHast
opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTEMEHb OKHCICHHUS, XUMHYECKas CBA3b,
ANIEKTPOOTPHUIIATENLHOCTD, MOJISIPHASL U HEMOJISIPHAs! KOBAJIEHTHAsI CBsI3b, HMOHHAS CBS3b,
MeTaJlJIuecKas CBS3b, KpUCTAIMYECKAsl pelIéTKa (aTOMHasi, HOHHAs!, MeTajlTnuecKas,
MOJIEKYJISIpHAst), MOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEJIEKTPOJIUT, SJICKTPOIUTHIECKAS

Aaucconuanmsd, peakiipui HOHHOI'O 06MeHa, OKUCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIINHU,
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OKHUCJIIUTCIIb W  BOCCTAHOBUTCIIb, OKHCJIICHUC U BOCCTAHOBJICHUC, JJICKTPOJIN3,
XUMHYCCKOE paBHOBECHUC, O6paTI/IMBIC u H606paTI/IMBIe pc€akunu, CKOpOCTb XHUMHAYECKOM

peakuuu, katanuzarop, [1/IK, koppo3us MmeTamios, CIiiaBbl

2.2

2.3

OCHOBOIIOJIATraloIINe 3aKOHBI XUMUU: 3aKOH COXPAHEHUSI MacChl, IEPUOANYECKUIN 3aKOH
J.. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo

TECOpHUHU XHUMHH: aTOMHO-MOJICKYJIsIpHasd TEOpUsd, TEOpUd SHCKTpOJIHTI/I‘IeCKOﬁ

JUucconranumn

Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH:

3.1

yMEHUE TPaBUIBLHO MCMOJIb30BaTh U3YUCHHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIIE
MUHEpaJbHbIE YAOOpEHUs, METAIJIbl U CIUIABBI, MPOIYKTHI MEPepadOTKH MPUPOIHBIX
HMCTOYHUKOB YIJICBOJOPOAOB (YIS, MPUPOJHOTO raza, HeTH) B OBITY, CEILCKOM
XO03sICTBE, Ha MPOU3BOACTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCJIKOB, YIIIEBOAOB IS
OpraHv3Ma 4YeJOBEKa; YMEHHE IPOTHO3MPOBATH BIIMSHUE BEUIECTB UM XUMHYECKHX

MPOIIECCOB HAa OPTraHMU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOIHYIO CPELy

3.2

3.3

3.4

YMCHUC HWHTCTPUPOBATHE XHMHWYCCKHUEC 3HAHUA CO 3HAHUAMU AOPYTIUX y‘-IC6HI)IX
MPEIMETOB

HAJIMYKME OMbITa PabOThl C Pa3IMYHBIMH HCTOYHHKAMH HWHPOPMALUU 1O XHMHUHU
(Hay4yHas W Hay4YHO-TIONYJIIpHAsl JIMTEpaTypa, CIOBapH, CIPABOUYHUKH, UHTEPHET-
pecypcsl)

yMEHHE OOBEKTHUBHO OIICHHWBATh HMH(OPMAIMIO O BEUIECTBAX, MX MPEBPAIICHUAX U
MPaKTUYECKOM NPUMEHEHWH M YMEHHUE MCIONb30BaTh €€ Jil pelleHus y4eOHO-

ITO3HABATCJIbHBIX 3a/1a4

Brnanenune ocHOBaMM MOHSATHUHHOIO ammapara U CUMBOJIMYECKOTO sI3bIKa XUMHUU JJIS
cocTaByieHHs] (POPMYJI HEOPTaHUYECKUX BEIIECTB, YPABHEHHN XUMUYECKUX PEaKIIHil;

ocHoBaMHU xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBSACHATH CBSI3b IOJIOKEHHUS diieMeHTa B Ilepuomudeckoil cucreme ¢
YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB U
3apsq  siapa, oOlee YHCIO DJCKTPOHOB), pAaclpe/ieiieHUeM DJICKTPOHOB IO

OHEPICTUYCCKUM YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, KaJiusd U KaJIbIUA

[IpeacraBinenne o MepUOAMYECKON 3aBUCHUMOCTH CBOWCTB XHMHMUYECKHX 3JIEMEHTOB
(pamuyc aroma, D3JIEKTPOOTPUIIATEIIBHOCTh), TMPOCTBHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUA 3JIeMEeHTOB B llepuoauueckoit cucreme (B MaibIX Mepuoiax M IIIaBHBIX

MOArpYyNIax) 1 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHue knaccupuimpoBaTh:
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7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2 HeopraHWYeCKHE BEIIeCTBa
7.3 | XUMHYECKHE PEaKIuu
8  Ymenwue onpenensTh:
8.1  BaJCHTHOCTH M CTEINIEHb OKHCIICHUSI XUMUYECKUX JICMEHTOB, 3apsiji HOHA
8.2  BHJ XMMHYECKOH CBSI3M U THIT KPUCTALUTUIECKOW CTPYKTYPHI B COCTUHEHUSX
8.3 | xapakrep cpenbl B BOAHBIX PACTBOpPAx BEIIECTB (KUCIOT, OCHOBAHUI)
8.4  OKHCIHTEIb U BOCCTAHOBUTEIh
9 | YmMenue xapakTepu3oBaTh (PU3MUYECKHEC U XUMHUYECKUE CBONCTBA:
01 MPOCTHIX BEIIECTB (KKCIOPO/I, 030H, BOJIOPO/I, TpaduT, amMa3, KpeMHUH, a30T, hochop,
' cepa, XJI0p, HaTpUid, KaJIuii, MarHui, KaJbllui, AIFOMAHUAN, KEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIC X BOJIHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOAOPO/I,
CEpPOBOIOPO/I, OKCHBI U THAPOKCUbI MeTaiuioB I-I11A rpymn, amomunus, meau (l1),
9.2 umuka, xenesza (Il u ll1), okengsr yrnepona (Il u 1V), xpemuus (1V), azora u pocdopa
(M u V), cepsr (IV u VI), cepuucras, cepHas, a30THCTas, a3oTHas, ¢ochopHasi,
yrojibHasi, KPEMHHEBAsI KUCIIOTA U UX COJIN)
MPOTHO3UPOBATH M XapaKTePU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 W crTpoeHHs, TPUMCHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOXXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUIX
10 VYmeHue cocTaBIsATh MOJEKYISIPHBIC U HOHHBIE YPaBHEHHs peaKlUid, B TOM YHCTIE!
10.1  peakuuii HOHHOTO OOMEHa
10.2 OKHCTUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA
103 WUTIOCTPUPYIOIINX ~ XMUMHYECKHE  CBOWMCTBAa  M3YyYEHHBIX  KJIaccoB  (TPyII)
" HEOpraHMYECKUX BEILECTB
10.4 moATBEPKAAOIIUX TEHETHYECKYIO B3aMMOCBS3b MEXKY HUMHU
11  YMeHuHe BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTENILHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MacCOBYIO JOIIIO
" | XHMHYECKOTO 2JIEMEHTa B COSAHHCHIN
11.2  MaccoByO JIOJIO BEIIIECTBA B PACTBOPE,
11.3 KOIWYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX PEaKIMid U HAXOJIUTh KOJUYECTBO BEIIECTBA, O0OBEM U
" | Maccy peareHTOB M MPOLYKTOB PEAKIIH
12 Bnanenue (3HaHHE OCHOB):
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12.1

OCHOBHBIMH MCTOJaMH HAYYHOI'O MMO3HAHUA (Ha6JIIOIIeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MO,I[GJ'II/IpOBaHI/IC) IIpru HMU3YyYCHHHU BCIICCTB W XHUMHYCCKHUX HBHGHHﬁ; YMCHHUE

chopMyIUPOBATH MPOOJIEMY H MPETIOKUTh YTH €€ PEIICHUS

12.2

12.3

13

Oe3omacHOi pabOTBI C XWMHUYCCKUMHU BEIIECTBAMH, XHUMHUYECKOW TIOCYIOH W

1abopaTOPHBIM 000PYI0BaHUEM

mpaBwiaMd  0e30macHOro  OoOpaiieHuss ¢  BELIECTBAaMH, HCIHOJIb3YEeMbIMH B
MMOBCEIHCBHON JKW3HU, MPABUIAMH TIOBEICHUS B IENISIX COEPEKEHUS 3J0POBbS U
OKpYy’Karolled MpUpOJHON cpeibl; MOHMMaHHe Bpena (OMacHOCTH) BO3ACUCTBUSA Ha
KUBBIC OPraHU3MBl  OMNPEICIEHHBIX  BEMIECTB, CIOCOOOB  YMEHBIICHHS U

IpeaoOTBpallCHUA UX BPpECAHOI'O BO3HCﬁCTBHH

Hanuuwne MMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA MW OCYILICCTBJIICHHA CJIICAYIOMIUX

XUMHYCCKUX SKCIICPUMCHTOB:

13.1

13.2

13.3

13.4

HU3YUCHUC U OIMUCAHUC (1)H31/I‘I€CKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHE C (1)I/I3I/I‘~I€CKI/IMI/I
U XUMHUYCCKUMHU SABJIICHUSAMMU, OIIbITbI, HWJUIIOCTPUPYIOMIUC IIPHU3HAKKW IIPOTCKAHUSA

XUMHNYCCKHUX peaKI_II/Iﬁ
HU3YUCHUC Ccroco0oB pasaciICHUs cMmeceit

MOJIYYCHHE KUCIIOpOaa U U3YYCHHUE CT'O CBOﬁCTB; MOJIy4CHHE BOAOPOaAa U U3YyYCHHUC CT'O
CBOI\/'ICTB; MOJIYYCHHE YIJTICKHCJIIOIO rada 1 U3y4C€HUcC €ro CBOﬁCTB; IMOJIYUYCHUC aMMHaKa

" U3YyYCHUC CTO CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OINpPENCIEHHOW MacCOBOM [J0JIEM PAacTBOPEHHOIO

BEIECTBA

13.5

13.6

MPUMEHEHUE WHIUKATOpOB (JlakMyca, MeTHJIopaHxka u (eHondranenHa) s

OIIPCACIICHUS XapaKTepa CpeAbl B paCTBOpPAX KUCIOT U 1Ieno4en

HUCCIIEIOBAaHUE 1 OMNMCAaHHE CBOMCTB HCOPraHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
HU3y4YCHHC B3aI/IMOI[€I\/'ICTBI/Ifl KHCJIOT ¢ METAJJIAaMU, OKCUAAMU METAJIJIOB, PACTBOPHUMBIMHU 1
HEPACTBOPUMBIMHU OCHOBAHUAMHU, COJIAMU; IMOJIYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OTHOTO MCTaJUIa APYTHUM U3 paCTBOpPaA COJIU; UCCIICAOBAHUC aM(bOTepHLIX

CBOMCTB TUAPOKCHUI0B A TFOMHUHUSA U HUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a/a4 110 TCMaM: «OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX
COGHHHCHHﬁ)); ((3JI€KTpOJ'II/ITI/I‘-ICCKaH JAUCCOoUaI s, «Baxkneinne HeMeTalllIbl U UX

COCOAUHCHUA», «BaxHelme MeTaIbl 1 UX COCOAUHCHUA»

13.8

XUMHUYECKHE HKCIIEPUMEHTHI, WJUTFOCTPUPYIOIIME NPHU3HAKH IPOTEKAHUS pPEaKUUn
MOHHOT0 OOMEHa; KaueCTBEHHBIE PEaKIMM Ha MPUCYTCTBYIOIINE B BOAHBIX paCTBOPAxX

WOHBI: XJIOpUI-, OPOMHI-, HOUI-, CynbdaT-, pocdar-, kKapOOHAT-, CUITUKAT-aHUOHBI,
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14

141

TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJbliUs, aTlOMUHUS, kene3a (2+) u

xkenesa (3+), menu (2+), nuHKA
YMeHnue:

NpEACTABIATE PE3YJbTAaThl OJKCIICPUMCHTA B (bopMe BBIBOJOB, JOKAa3aTCJIbBCTB,

rpaduKOB U TaOJIHII U BBISBISTH SMIHPUIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKIAY PCAJIBLHO HaGJHOI[aeMBIMI/I XUMHUYCCKUMH SABJIICHUAMHU U
mpouneccamMu, IMIPOUCXOOAIIMMH B MAKpO- W MHKPOMHPE, 00BACHATH IMPUYKUHBI

MHOT000pa3usl BELIeCTB
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

11

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOMEI U MOJICKYJIBI. Xumunyeckue 37aeMeHTE. CUMBOJIBI XUMHYECKHUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.
XuMuueckas (1)OpMy.]'Ia. BanenTHOCTE, aTOMOB XHUMHYECKHX 3JIeMEHTOB. CTeleHb

OKHCJICHHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenpHas aTOMHAsS — Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAad Macca. MaccoBast g0 XMMHUYECKOro 3JeMEHTa B

COCAMHCHUHU

1.5

1.6

KomuuectBo BemectBa. Monbs. Mousipuass macca. MouspHbiii 00b€M  Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI BEIIECTBA
®u3NUecKue U XUMUYECKHE SIBICHUS. XUMUYECKasd peakluus U €€ NpU3HAKU. 3aKOH

COXPAaHCHHUA MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHUA

Ilepnoanueckuii 3akoH u llepuonnueckas cucreMa XMMUYECKUX dneMeHToB JI.1.

MenneneeBa. CTpoeHHEe aTOMOB

2.1

IIepnonnueckuii 3akoH. Ilepuoguyeckas cuctemMa XMMH4YECKUX anemeHToB [I.M.
Menneneesa. llepuoasl u rpynmbl. PU3MYECKUH CMBICI IMOPSIAKOBOIO HOMEDA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue atomoB. CoctaB aTtoMmHbIX sjep. M3orombl. Onekrponsl. CTpoeHue
3JIEKTPOHHBIX 000J04YEK aTOMOB IepBbIX 20 XUMHUYECKUX 31eMeHTOB [lepuonnyeckoit

cuctemsl /.M. Mennaeneena

2.3

3aKOHOMepHOCTI/I B HW3MCHCHHH CBOMCTB XHMHYECKHX 3JIECMEHTOB IEPBBIX TpéX
nepruoaos, Kaius, KajabOusa (pa;[I/cha aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
METANNIMYCCKUX N HEMCTAJNIMYCCKUX CBOP'ICTB) n ux COG)II/IHeHI/II\/II B COOTBETCTBUHU C

INOJIOKCHHUEM JJICMCHTOB B Hepno,unqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckass  cBs3b.  KoBasmeHTHas  (TIOJSIpHAasE ©W  HEMOJSpHasi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHAas cBs3b. MeTaminueckas

CBA3b
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THUIBI KPUCTAIUIMUECKUX PEMIETOK (aTOMHAsI, MOHHASI, METAJUIMYECKAsl ), 3aBUCUMOCTD

32 CBOICTB BeIlleCTBA OT THUIA KPUCTAJUINYECKOM PEMIETKH U BUJ]a XUMUYECKOU CBA3U
4 Baxwueiliue mpenctaBuTeNM HEOpraHMYECKHX BemiecTB. Hemertamnsl u  ux
coelMHEHUs. MeTasulbl U UX COEAUHEHHUS
Knaccudukanms © HOMEHKIATypa HEOPraHMYECKHX COEAMHEHHH: OKCHJIOB
i1 (coneoOpa3syromue: OCHOBHBIE, KHCIOTHBIC, aM(OTEpPHBIC) U HECOJe00pasyIoIue;
' OCHOBaHUH (1IEI0YM U HEPACTBOPUMbBIE OCHOBAHUS ); KUCIIOT (KHUCIOPOJACOIEpIKaIIE
1 OECKHUCIIOPOIHBIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)
42 Ouznyeckue U XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOJA,
' XJIOpa, KHCIIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
duznyeckue U XMUMUYECKUE CBOMCTBA IPOCTHIX BELIECTB-METAJIIIOB: JIMTUS, HATPUS,
4.3 | kamus, MarHus W KaublMs, aJIOMUHUS, JKeie3a. OJIEKTPOXUMHUYECKUU psij
HaIPSKEHUN METaJIOB
44 Ou3nyeckue M XUMHUYECKHE CBONCTBAa BOJOPOAHBIX COCAMHEHUU HEMETAJlIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
duznyeckue U XMMHUYECKHe CBOMcTBa okcuaoB HemeTaios: cepsl (1V, V1), azota(ll,
45 1V, V), docoopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). TlonyueHrne OKCHIOB
HEMETAJIJIOB
46 Xumnueckue cBoicTBa okcu10B: MeTauioB |A—IIA rpynm, unka, menu(11) v sxenesa(ll,
' [1). TTonyueHne OKCHUIOB METAILIOB
XUMHUECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THUIAPOKCHJIOB (Ha NpUMepe
4.7  TUIPOKCHJIOB aJIOMUHUS, XKele3a, MHKa). [lomyyeHne ocHoBaHUN U aMOTEPHBIX
TUAPOKCUIOB
OO0ume XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOW, CEpOBOIOPOAHOIM,
48 CEepPHHUCTOM, CepHOM, a30THOM, QocdopHOil, KpemMHUEBOH, yroibHOU. OcoObie
' XAMHYECKHUE CBOKMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCHOT. [lonyuenue
KHCJIOT
4.9  OOmue xMMHYECKHE CBOICTBA cpenHux cojeil. [lomydenue coneit
410 [lomyyenue, coOupaHue, pacrmo3HaBaHHWE BOJOPOJA, KHCIOpOJa, aMMHaKa,
' YIJIEKUCIIOro Ta3a B 1JabopaTopuu
411 [ToyueHne amMMuaka, CepHOM M a30THOM KHCIOT B IMpoMblluieHHocTH. OO1iue
' CHOCOOBI MOJTYYEHUS METAJIIOB
412 T'eneruueckas CBsI3b MEXIY KIacCaMH HEOPTraHUYECKUX COeIMHEHUN
5 XUMUYECKUE PEAKIIUU
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5.1

Knaccudukanus XUMUYECKUX peakmMid MO PAa3TUYHBIM MpPU3HAKaM: MO YHUCITY H
COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3(PQEKTY, IO U3BMEHEHUIO

CTEIICHEH OKHCIICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

5.3

5.4

TennoBoil 3pheKT XMMUYECKON peakIiy, TEPMOXHUMUYECKHE YpPaBHEHUS. DK30- U

SH/I0TEPMHUECKUE peakuy. TepMoXuMHUUYecKre ypaBHEHUS
OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENM U BOCCTAaHOBUTEIH.
[Ipoueccel OKHCIICHUS u BOCCTaHOBJICHHS. ONEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu

Teopuss snekTpoauTHdecKod auccouuanuy. KaTHOHBI, aHHMOHBI. DJEKTPOIMUTHI U

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcCconranmmn

5.5

Peakninu nonnoro ooOmMena. Y clIoBHsI IPOTEKAHUS PEAKIHE HOHHOTO 0OMEHa, IOJTHBIE

u COKpaH_IéHHbIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XHUMHA ¥ OKpYXkKarolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B 1abopaTtopuu u ObiTy. IlepBas

ImoMoupb IMpru XMMHYCCKUX OKOrax U OTPaBJIICHHUAX

6.2

XHMMHYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl (KUCIOTHBIE AO0XKAU, 3arps3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), cHocoObl ero mnpenoTBpaiieHus llpexenbHas
nonyctumasi koHueHtpauus BemectB  (IIJJK). Ponp xumum B perenun
9KOJIOTUYECKUX Ipo0iIeM. Y cuiieHHe TapHUKOBOT O A eKTa, pa3pylieHHue 030HOBOTO

CJI0s

6.3

[Ipumenenue cepsl, a3ota, Gpocdopa, yriepoia, KpeMHUS U UX COSAUHEHHI B OBITY,
MEeJMIUHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3sicTBe. IIpuMeHeHne MeTajuioB U
CIUIaBOB (CTajb, YyTyH, JIOPATIOMUHUNA, OpoH3a) B OBITY M NMPOMBIIIIEHHOCTH MX
coeauHeHuil. IloHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CMOCOOBI 3aIlUTHl UX OT

KOPPO3UH

6.4

[IpupoaHbIe HCTOUHUKH YTIIEBOJIOPOIOB (Yrojib, IPUPOIHBIN Ta3, HEPTH), IPOTYKTHI

uX rnepepadoTKu (OEH3UH), UX POJIb B OBITY U POMBILUIEHHOCTH

6.5

7.1

[lepBoHauanbHBIE OHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COSMMHEHHSIX yriiepoja
(MeTaH, »TaH, 3TWJIEH, alleTWJICH, dTAHOJ, TJIMIEPUH, YKCycHas kucnora). [lonarue o
OMOJIOTMYECKH BaYKHBIX BEIECTBAX: JKUPaxX, ONKax, YIIIeBOAaX — U MX POJIU B JKU3HHU
YeJIOBEKa

PacuéTnr:

o popmyrnaM XUMUYIECKIX COCTMHEHUI
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7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3

Mo XUMHUYCCKUM YPAaBHCHUAM
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/IaHue, epepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AkiMoHEpHOE 00IIECTBO
«3marensctBo «lIpocBemienre»
* Xumust: 9-if kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
[Mabpuensn O.C., OctpoymoB WU.I'., CnankoB C.A. AKIIMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. T'abpuensn O.C., Octpoymos N.T"., CnankoB C.A. MeTtonuueckue
Marepuansl 1 yuntens.M.: [Ipocsemenue

2. Ypoku xumun B 10 knacce. ba3zoBsriif ypoBenb. Metoanueckoe mocobue. O.
C. I'abpuensn, . I'. Octpoymos, C.A. Cnaakos. M.: Ilpocsemnienue. 2024

3. Ypoku xumun B 11 knacce. ba3zoBsriif ypoBens. Metoanueckoe mocobue. O.
C.I'abpuensn, . I'. Octpoymos, C.A. Cnaakos. M. [Ipocsemenue. 2024

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBbI
N PECYPCBI CETU UHTEPHET
https://edsoo.ru/
https://educont.ru/

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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