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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOECHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOTrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denepalbHON pabodelt TPOrpaMMbl
BOCITUTAHUS U C Y4ETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUS)
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma nmo xuMuu Aa€T NPENCTaBICHUME O IENIX, OOIel CTpaTteruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE IpeAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3jenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHUMHUU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKKe TPEOOBaHUH K
pe3ynbprataMm oOy4eHHs] XUMUW Ha YPOBHE IIeJIeH N3yUeHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUsI.

3HaHME XHUMHUH CIY)KUT OCHOBOW JiJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUH O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIONMHU BEUIECTB B MPUPOJE, O MYyTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M SKOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001Iel U PyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIHCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SABJISETCA OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIIUXCA.

JlanHble HampaBiieHUS B OOYYEHHHM XUMHMHM OOECHEeYMBAIOTCS CHEelU(pUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJaroru4yecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00Ilero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHME OOYYalOUMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX TOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyudeHuro. ColepraHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JUCCOLMAIIMU BEIECTB B
pacTBopax.

TeopeTnueckne 3HaHHS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUH OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYy4YECHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUYEHHbIX YYE€OHBIX NpeaAMeToB: «OKpyKaroMMi MUpY,
«buonorus. 5—7 knacce» U «PU3UKaA. 7 KIaccy.

[Ipy w3ydyeHMH XHUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHWUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHYECKOU
NEATEIIbBHOCTH 4YEJIOBEKA M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XMMHYECKHX
3HAHUN: BaXHEUIINUX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX IOJIOKCHHIM,
JOCTYITHBIX 000OIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOro OOpallleHHs C BeleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (opmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHUOOIIeHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOTUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATP M OLICHUWBATH SIBJICHUS
OKpPYKaIoIIeT0 MHpa, WUCIONB3YysSd 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMUHM, NPUMEHITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYJOBOM 1€ATEILHOCTH;

— ¢opmupoBaHue y OOydYalrOMIMXCSd TyMAaHUCTUYECKUX OTHOUICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
1eJeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEJIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH MPUPOTHON CPEAbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HANMPABIEHHOCTHU AATbHEHIIErO
oOy4eHwus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX /I HM3YYEHUST XHUMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HECIIO).



COJEPKXAHUE OBYUEHUA

8 KITIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemiectBa. DU3NUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTOnax MO3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3esneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U coKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHocuTeNnbHAs MOJIEKYJsipHas Macca. MaccoBast J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX E€IWUHUI] BemiecTBa. Pacu€érel mo Qopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacCChl BEIIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuUiiaMu paboThl B JabOpaTopuu U
npuémMamu oOpallleHus: ¢ J1abopaToOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nYecKuX CBOWCTB 0OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/IeHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3lioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xKee3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILIALMSA, XpoMaTorpadusi, MpoBeeHue OUUCTKH MOBAPEHHOU
comd, HaOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — ayemMeHT U mpocToe
BemecTBo. Haxoknenwe kucimopoga B TpUpoae, (PU3Wdeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenme kucmopoma. CrocoObI



MOJYYEHUs] KHUCIOpOJa B Jaboparopud H mOpombilieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIIS KACIOpOoa.

TennoBoil 3¢(deKT XUMHYECKONW peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- U DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noixyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHnble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10J1 BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpOB B IpUpoJ€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemnuHenmnit. Oxcumsl. Knaccudukarms
OKCHUIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. Ousnyeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psan axktuBHoctu MmertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneid. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPXKAHUS KUCIOPOAa B BO3AYyXE, MOIYYECHHE,
cobupaHue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C oOpa3liaMM OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuEe, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoposaa ¢ okcujpoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPUAIIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW A0JIE pacTBOPEHHOTO BEUIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPTraHMYECKHWX BEIIECTB PAa3iIMYHBIX KIACCOB,
HAOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIJIOT M IIEJIOYCH,
uzydeHue B3zaumojeictBusa okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

HHepuoauueckuii 3axkoH u lIlepuognuyeckast cucreMa XUMHYECKHX
iemeHToB JI. WM. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (opmbl
[Iepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIIUX —~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU Ul OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, Kalblusi M HX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K pPa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCcKUX peakivii o pa3IuyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX UM TeTepOTeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKlMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue YpaBHEHUMN



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [OHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMH BUIAMU
XUMHUYecKo# cBsizu. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUSI pEakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 AICKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIO0XHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMU KHCJIOT, IIEJI0YE H COJEHn
(BO3MOXHO  MCHOJB30BAHME BHUJEO MaTEpHAOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHUA  peakuuid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHN), PAaClIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTauibl 1 MX coeIMHEHUS

OO6mast xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3auMMOJEHCTBUE C METa/llaMU, HEMEeTajllaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NMpUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KAK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIMEe Kak
NpEACTaBUTENS KJacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE pEaKlUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil kKUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B NpUpOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXAalolel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue u xuMudeckue cBoiictea. KpyroBopot asora B mpupoae. AMMuUak, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, MOJMyuyeHUe U npuMenenue. Conu aMMOHus,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe U XUMUYECKUE
CBOMCcTBa (0OIIME KaKk MpPEACTaBUTEN Kiacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HeHNE OKPYKAOIIECH CPelbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, PuznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTika 31eMeHToB [VA-rpynmbl. OcoO0EHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpAaHEHUE B TPUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa U €€ coiu, UX (pU3nYecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue u mnpumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MICTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIILICHHOCTH.
[ToHsiTue 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKax, yriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHUYecKUxX W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero Qusmueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX UCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHeillline cTpouTeNbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OCETOH, *Kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUJI-WUOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPaKAMOIMKNE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOTE€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€ COCINMHEHHUSIMHU  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBICeHHOI CEepHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe TpHu3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeauHEeHUN (BO3MOXKHO HCIOIB30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrmo3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AUMOIECMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoOJEeNen
KPUCTAIUTMUECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEJICHUE KaueCTBEHHBIX peaKkiuil Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no teMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomMoB. CTpoeHne MeTayuioB. MeTtaimuyeckas CBA3b U
METAJIMYecKas: ~ KpUCTaUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkre U XMMUYECKHe CBOWMCTBa MeTaiioB. OOiue
CcrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITIICHHOCTH.

[Ilenounble mMeTauibl: MONOXKEHUE B llepuonnueckoil cucTeMe XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kamus). OKcuabl u



TUAPOKCUABl HATpuss W Kanud. l[IpuMeHeHne mEenoYHbIX METAUIOB W HUX
COCJIMHEHUU.

[llenoyno3emenpHblE METaUIbl MAarHMd W KaJbLUW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux snemeHtoB JI. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0XKJICHHE B Ipupoe. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCHJA, THUIPOKCUI, COJIHM).
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUI: TI0JI0)KEHUE B [lepnoandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3nUecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTroMa, HAaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METalIOB U CIUIAaBOB, WX (HU3HUYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HaGnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMU HATpus, Kalus W Kaidblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHerlume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kaolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XKM3HM 4eJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpanus BeiiecTs, Aanee — [1/IK). Ponp xumMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXImpeIMETHBIX CBsi3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MNaPHUKOBBIN
ek, TeXHOIOTUSI, MaTEPHUABI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeEl0, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
ynoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH HU
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd WU
pacLIMpPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJEIHI0, NOHMMaHUS 3HAYEHHUS XHWMHYECKOW HAayKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJANETh TOCTOBEPHOW HMH(OpMaIein o
IIEPENOBBIX JOCTI)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE€ D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOLINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPELOH, O POJIM XMMHUU B ITO3HAHUM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOUMbIE Il OOBSCHEHUS HaAOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
M03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUIO U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W HCCIEA0BATENIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOODY HANpAaBIEHHOCTH M YPOBHSA OOy4YeHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pPOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJIO/IEHNUsT TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u Tpya pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MNPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHus C yU4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON MpodecCuOHATBHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCcKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW KyJIbTYpbl, OCO3HaHHS TJOOAJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
IOPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JE€yKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TIPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIM, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ DJIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHE
XUMHUYECKOW peaKklui — MPU PelIeHUH y4yeOHO-M03HABATEIbHBIX 3aJ1a4, C y4€TOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHbBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM MPOBEAEHHOIO OIBITA, UCCIEA0BAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHANM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pas3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHYECKH OIEHUBATh IPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOIbI U 3alPOCHI TP TOUCKE W O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIMX JTAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHIA,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIBHYIO (JOPMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIOJNb30BaTh W  aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WIM) IUCKYCCHUH) TI0
CylmecTBy  oOcyXnaeMoill  TeMbl, (OPMYJIHPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJLHO BBITIOJTHEHUS MTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pe3yJbTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeJlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOI
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00CyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOW paOOThI U JPYTHE).

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSTeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7]a4, CaMOCTOSITEJIPHO COCTAaBISTh WM KOPPEKTHPOBATH
MPEVIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOIO pE3yJibTaTa 3asBICHHON €U, yMEHHE
WCITOJIB30BATh ¥ aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aT€NbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOil pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUIecKue [ MpeAMETHOW o0nacT  «XUMUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITHsX.

K xonIy oOydenus B 8 kiacce npeiMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUYECKasi PeaKius, KIacCHU(PUKAIMS PEaKIHil: peaxKiuu
COCAUHEHHUs, pEaKUMU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOU 3pdekT peakuuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJaHyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS WM HENOJAPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHNU XMMHUYECKUX PEAKIIMIA;

e ONpENEesATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUU 10
dbopmynam, BHUJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akona [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJjioxkeHus B llepuommdeckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyo Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKHUX DJIEMEHTOB: pa3iIv4yaTbh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbI€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux snemeHtoB [ U.
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeieHUe UX O JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsl OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHU B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyle
COEIMHEHMsI, MACCOBYIO JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINH;

MPUMEHSTh OCHOBHBIC OTEPAIMA MBICTUTEIHHONU ESITEIBHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMAaTH3allUI0, KIacCU(PUKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIUi, €eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

CleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMHUYECKOM  MOCyAOH U
7a0b0paTOpHbIM  000pY/IOBaHMEM, a TakKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo00pa3HbIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECTEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 6a30BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBSI3b, TEIJIOBOU 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  paCTBOP,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJNb,  OKHCIEHHME W  BOCCTAHOBJICHHE,
aIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METalloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUUH, INPENEIbHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPUA ONIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJIb30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyIl
BEILECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIICHNS] XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUH Mo (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuomnueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHUX SJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipenesiax MajblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YKCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUHU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTEIEHEN OKUCIIECHHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHUPUUECKHE XUMHUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOLIHX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPAlUd MBICTUTEIbHONU JI€SITEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — U1 M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIUid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHEe, MOJCIUPOBAHNE, JKCICPUMEHT (peajbHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaumenoBaHue pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
KontpoabHbie IIpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xXuMu4eckue 15 1 Bbu6nuoreka [IOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20
Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbubnmunoreka [IOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH




[Iepuonnueckuii 3aKOH U
Ilepuoanueckas cucrema

Bbubnuoreka [IOK

31 XUMUYECKHX 3J1eMeHTOoB J[. 1. ! https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
X .
- OI/IMI/I‘-ICCKaSI CBSI3b . BuGmiorexa LIOK
' KHCIHTCIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Bbu6nmuoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wicpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
11 [ToBTOpenue u yriy0OaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLIMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [TOK
' TPYHIHL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 bubmmorexa LHOK
. . FPYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

. bu6mmoreka [IOK
3.1 Obmwme cBoiicTra MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 AKHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazpeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabublie IlIpakTHueckne
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
| [Ipenmet xumuu. Poiap XuMu# B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padota Ne 1 «IIpaBua
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bu6muoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UYucTteie BemecTBa u cMecu. CriocoObl 1 bubmuorexa [{OK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
8 . P P https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa [IOK
6 A 1
TOMBLH MOJICKY TR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE PJIEMEHTBI. 3HAKH | bubnuorexa [{OK
(CUMBOJIBI) XMMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10XHBIEC BEleCTBa 1 bubmorera [IOK
P H https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa OK
yIp i https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa [IOK
10 X .B
umtecKas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JJIEMEHTOB
1 OtHOcuUTeNbHAs aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHYECKOTO bubnuorexa [{OK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350¢
13 KomnuecTBo BemecTBa. Mob. bubmuorexa [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuorexa [{OK
XuMHUecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBusl IPOTEKaHUSA bu6muoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koauuecTBa, MacChl
17 BEIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnmsi XuMrUuecKuX peakimii
18 (coenuHEHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o00meHne u bubmorexa [TOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUHN
20 KonTponpHas padora Nel mo teme bubmuorexa [{OK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3nyxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e¢




nmpoctoe BeecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOJA (ALK OKNCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TToTydeHus1 KUCJIOPo/ia B
23 J1a00paTOPUH U MMPOMBIIIIICHHOCTH bubmorexa OK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xumuaeckon
24 peaKIuu, IOHATHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, SK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HeTh, yrojab U METaH).
25 3ar ;{3He1§1/1e¢1;os ’ a, CIIOCOOBI lro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKEe KUCIOPOaa Bubnmorexa [IOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubnuorexa [{OK
BelecTso. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
29 IT
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHust BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «[lony4yenne u cobupanue BOAOPOA,

W3y4YEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4142




MossipHblii 00bEM Ta30B. 3aKOH

bubnunorexa [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienuns o0béMa, KOJIHYECTBA
33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorexa OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa TOK
yp . peakd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKUe U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHbIE pacTBOPHI. MaccoBas bubmorexa [TOK
B p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
13 «IIpuroroBiieHrE PaCTBOPOB C bu6muoreka [IOK
onpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
19 KonTponbnas pabora Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALINS, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccupukanms, bubnunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyyeHue u XMMUYECKUE CBOMCTBA

bubnunorexa [IOK

43
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarnms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMCHKIATYypa,
46 cnocof(SLII) TIOJI )CHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
43 ['enernueckas cBs3b MEXKy KilacCamu bu6muoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHNEe U CHCTEMAaTHU3alNs 3HAHUI
t H https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
50 "OCHOBHEIC KJIaCCHI HECOPTraHHYESCKUX buomorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 31eMeHTOB. [loHsaTrne o bubmorexa OK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubnunorexa [IOK
52 [Tepuonuueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adas52c¢
anemenToB /1. 1. MenaeneeBa
bubnunorexa [IOK
53 Ilepuonsl, rpymIsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunorexa [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTpOHHBIX 000JI0UeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJOKEHUIO B bubnuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKu U npakTtuku. []. 1. bu6muoreka [IOK
MenaeneeB — y4€HBIHN, MTEAror u https://m.edsoo.ru/00ada96e
rpa)xI1aHuH
PeseprHbIil ypok. O60011eHIE U
58 CI/ICTIe)MaTI/BZp ust 3HaHI/n7IIu / bubmorexa [TOK
. . https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoBepouHas padbota
Konrponsnas padora Ne4 o teme
59 «Ctpoenue atoma. XUMHUUYECKasl CBA3b) bubmorexa [JOK
P . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHasi pabota
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bu6muoreka [IOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuieckas CBA3b bubmorexa OK
https://m.edsoo.ru/00adac34
6 KoBaneHntHas nonsipHas XuMu4uecKkas bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOsIpHAs XUMUYECKas bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [{OK




https://m.edsoo.ru/00adae28

65 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [{OK
peakuu https://m.edso00.ru/00adb076
bubnunorexa [IOK
1
66 OKUCINUTEIN U BOCCTAHOBUTEIN hitps://m.cdsoo.rw/00adb076
PesepBHblil ypok. O000IIEHHE U
67 CI/ICTI;MB.TI/IZ’.ZP WS 3HaHI/IP”11H 1o TeMe 1 bubnnorexa LHOK
. https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XuMUYECKast CBS3b
68 PezepHblit ypok. O6o011eHne u | bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcebl
[leproanueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6muoreka [IOK
XUMUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKUX AJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bu6muoteka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XUMHUYECKOW CBS3U U THUIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst XumMmuaeckux 1 bubnunorexa [IOK
PEAKIUI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 Bubmiorexa ITOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHU.
but6mmoreka [IOK
8 @DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOHN PCaKU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBCCHUS

OKuCINTEIFHO-BOCCTAHOBHUTEIIHLHEIE

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 I/IC(IE)O na H;p CunbHble U cadble bubnnorexa LIOK
A HUHATIHL https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIui bubnnorexa LIOK
yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubnnorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABICHUN 00 Bubmiorexa ITOK
bed . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIHT
14 IlousTue o runponause coieu bubnnorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[Tpaktrueckast pabora Ne 1.
16 «Pertrenne dKCIIEPUMEHTAITBHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
KoHnTtposbhas padota No2 o teme
17 «INEKTPOIIUTHYECKAST TUCCOLAIINS bubnnorexa LIOK
P A HHATH. https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUHA B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TaJIOTEHOB.
18 XI/II:/IlI/I‘IeCKI:/Ie CBIZ)ﬁCTBa Ha IIpUMeEpE bubnnorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsHast KMCIIOTa, bu6muoteka [JOK




XAMHYECKHUE CBOMCTBA, IMOJyYEHUE,

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

pUMEHEHHE
[Ipaktuueckas padora Ne 2 o reme
20 «TonyueHne COIIHON KHUCIOTHI Bubamorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHUe e€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKUX PEAKIIMH, €CIIU OOUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AoTponHbie MOIU(UKAIIMY CEPHI.
7 Haxoxnenue cepbl u €€ coeNTMHEHNN bu6muoteka [JOK
B MpUpOJIe. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpOeHHUE, bu6muoreka [IOK
dbusznyecKue 1 XUMUIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3HYecKue U XUMUYECKHUE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XYUMUYECKUE peaKinHu, JeKaIlle B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a
26 MOJTYYEHHS] CEPHOM KUCIIOTHI. bu6muoreka [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlIEeH cpebl COEIUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40U BBIXOJ1a bubmuorexa [{OK
MNPOJIYKTA PEAKIINT https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoie, Gu3nvecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, IIOJIyYCHHUE U bubmorexa OK
’ v https://m.edso0.ru/00adf004
MPUMEHEHUE
[TpakTruueckas padota Ne 3 o Teme
30 «ITonydeHne aMMuaKa, U3y4eHHE €Tro bubmorexa OK
. v » 15X https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucoTa, €€ GU3nIecKue u bubnunorexa [IOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 0o0peHui. XUMHUYECKOE bubmorexa LOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIoIIeH Cpe bl
COCTUHCHHUSIMH a30Ta
®ochop. Okcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I(}.))Ta (b(pplzsn(qe)cme u bubmorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YIOOpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE IPUPOAHON CpPeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 pu I())z[e gnsniecxie U XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoaa, ux Gpu3ndeckue u bu6muoreka [IOK

XUMHUYECKUE CBOVICTBA.

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




DKosoruyeckue mpoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTN bubmorexa LOK
https://m.edsoo.ru/00ac006¢c
[IpakTudeckas padora Ne 4 mo Teme

o "ITosrydeHune yrieKucioro rasa. bu6muoteka [JOK
KauecTBenHnas peakimus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE MOHATHUS 00
39 OpPraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIiiepojaa
40 Kpemunii u ero coesuHeHns bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[IpakTudeckas padora Ne 5. Pemienue

41 AKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muoreka [IOK
«Bakneiie HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS»

Kontposbnas padota Ne3 no teme
N but6mmoreka [IOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00acOe18
COCTMHCHUS»
OO0mas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METaJLIOB.

43 Mertannuueckas CBs3b U bubnuorexa [{OK
MeTaJlIINYeCKas KpUCTaUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKue CBOMCTBA
METaJIJIOB
XUMUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH PSIJT

HaIPSHKEHUN METaJlIoB

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




O611me crocoObl MoTy4eHUs
MeTtaiuioB. CruiaBel. BeluucieHus mo

45 aBHEHUIM XUMHUYCCKUX PEAKIUI bubnnorexa LHOK
yp peaKiui, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPYKUT
puMecH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmmorexa LIOK
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUBI HATPUS U bubnunorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIC METAIIBI — bubmuorexa [{OK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneie coenuHeHN KaJIbIUI Bubmiorexa ITOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUHU
5 JKEcTkoCTh BOABI M CIOCOOHI ¢€ bubnuorexa [{OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaxtuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmmorexa LIOK
" A 8 https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubnunorexa [IOK
54 A 7
JTEOMUEHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bu6muoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [{OK

https://m.edsoo.ru/00ae1d86




OKCI/I,[II:I, TUAPOKCUIBI U COJIM JKCJIC3a

bubnunorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U CHCTeMAaTH3aIINS
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
59 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bu6muoreka [IOK
«BaxHenme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, eCIu OJUH U3
60 peareHTOB JI1aH B U30BITKE WIH bu6muoreka [IOK
COZIEPKUT pUMecH. Beruncienns https://m.edsoo.ru/00ael1750
MacCOBOH JI0JIM BbIXOJa POAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeunme MeTalIbl U UX
COETUHEHUS»
63 BemectBa u matepuansl B bu6muoreka [IOK
TOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKpYKaloIleil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHnn bubnmoreka [JOK
9KOJIOTUYECKHUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHue 1 bu6nuorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubnuorexa [{OK




CUCTeMaTH3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68

Peseprubiit ypok. O6001IeHNE 1
crucTemMaTu3alus 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIbHOMN ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: <<HepBOHaanTBHBIe XUMHUYCCKUEC ITOHATHA»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IIOHSATHH: aTOM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA aTOMHAsA H MOJ'IGKyJISIpHaSI Macca, KOJIHMYECTBO
BEIICCTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJISI XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM, XMMHUYECKas PEaKIus,
KJIACCU(UKALUA  PEAKIMH:  peaklud  COCOUHCHHS,  PCaKI[UU
pa3NOKEHUs, pEaKIWHh 3aMCEIICHHs, pEakIuu OoO0MeHa, JK30- U
SHIOTEPMHUUYCCKHE PEaKIuu, TETUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBas J10Jis BelllecTBa (MPOLEHTHAs KOHLIEHTPAIUs1) B paCTBOPE

1.2

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX npeBpameHnﬁ

1.3

UCITIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JUIsl COCTaBIECHUS (HOpMyI

BEIIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKphrIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpPECaACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIaccu(UIpPOBaTh XMUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY (D PeKTy)

1.7

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MaccChl

BCIICCTB




1.8

BBIUHCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHHE,
U3MEpeHHe,  MOJEIHMPOBAHMUE,  OKCIEPUMEHT  (pealbHblil U

MBICJICHHBI)

ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAIICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COeIMHEHMH 10 hopmyam

23

KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAA OMUCAHUC IIPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA B€OIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MNPOTCKAHHUA XUMHUUYCCKUX

MPEBPALICHUH B pa3IMYHbIX YCIOBUSIX

2.6

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHUYECKOM TMOCYIOH |
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEUIECTBAMH B COOTBETCTBHUH C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3zo00pa3HbIX BeEMECTB (BOAOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOW MAacCOBOM [JIOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBAThH U MPOBOJUTH XMMUUYECKHE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IMIeN0o4ed W KHUCIOT C TOMOIIBIO

UH/INKATOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JJPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

IIo Tteme: «llepuonuyeckuii 3axkoH u Ilepuoguueckas cucrema
xumuueckux snemeHTtoB J[. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakuuun»

3.1

PACKpPBIBATh CMBICII OCHOBHBIX XWUMHYCCKHUX HOHATHH: AApO aroma,
AJICKTPOHHBIA CJIOW aroMa, aToOMHas OpOWTalb, pPaaWyC aroma,

XUMHYCCKAasA CBA3b, MNOJISIpHAd W HCMOJIKIpHAA KOBAJICHTHASA CBA3b,




3JICKTPOOTPHUIIATEILHOCTh, HMOHHAs CBSI3b, HOH, KAaTHOH, aHMWOH,

CTCIICHb OKUCJICHUA

3.2 KIIACCHU(PUIIMPOBATH XUMUIECKUE STIEMEHTHI
OMHCHIBATh W XapaKTepu3oBaTh TaOnmuHyr0 ¢Gopmy [lepuommyeckoii
CUCTEMBbl XMMHMUYECKHUX O3JIEMEHTOB: paziuyaTh TIOHSATHUS «TJIaBHAs
33
noarpynna (Arpynma)» u «moOounas noarpynmna (brpymma)y,
«Malple» U «O0JIbIINE) MEePUOIbI
packpeiBaTh cMbich Ilepuommueckoro 3akona J[.MI. Menneneena:
34 JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHX 3JIEMEHTOB OT HX mnonoxeHus B llepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  TabmuIe
«ITepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XapAKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3aps] sapa, OO0IIee YHUCIo
3JIEKTPOHOB U pacrpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNaTh  CTENeHb OKHUCJICHHUS  DBJIEMEHTOB B  OHMHApHBIX
' COCTMHEHUSX
37 OTIpPECNATh BUJ XHUMHUYECKOW CBsI3UM (KOBaJIeHTHass W WOHHAs) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO H XUMHYCCKasd pCakus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMMYECKUX IIOHATHUH: pPAcTBOp,
ANIEKTPOJIMTHI, HEIIEKTPOIHTHI, AIEKTPOJUTUYCCKAS TUCCOIUAIIHS,
peakuMyu HMOHHOTO OOMEHA, KaTalMu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMble u HEoOpaTUMbIe peaKium,
OKHUCIUTCIBbHOBOCCTAHOBUTCIBHBIC pcaKkiuu, OKHUCJIHNTCIIb,
BOCCTAaHOBUTENIb, OKHCIICHHE H BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HOHHA,

MeTaJJIMYecKasi), KpUCTAJUIMUecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKiuu

1.2

HITIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHUH H

MMPUMCHSATH 3TU MOHATHS ITPU OITMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATh YpPAaBHCHUSA BHCKTPOJIHTH‘{GCKOﬁ Jucconmmanuu KHCIIOT,
IeJo4ed W COJIeH, TOJHBIE M COKpalIEHHBIE YpaBHEHUS pPEaKIIMil

WOHHOr0 00OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/If/’I

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakiuu

Ilo temam: «Hemeramnsl M uUX coeauHEHUSI» M «MeTalulbl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIHE U CTIEU(PUIECKIE XUMHUIECKUE
CBOMCTBA MNPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAs OIMNCAHUC
pUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPABHEHHH COOTBETCTBYIOIINX

XAMHYECKHUX pEaKLU

2.2

COCTaBJIATbL YPAaBHCHUSA peaKuHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TeHETUYSCKOM CBS3U MCXKAY BCUICCTBAMH PA3JIMYHBIX KJIACCOB

23

ITPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMUUCCKUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

24

ClIeZIOBaTh MpPaBHJaM  TIOJB30BAaHUS XMUMHYECKOH TMOCYIOH |
1ab0paTOpPHEIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

OPOBOIUTH PpEaKIUH, MOATBEPXKIAIONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOPUA-,
Opomun, wuoaun,  kapbonar, ¢Qocdar, cuimkar, cynbdar,
THPOKCHMOHBI, KaTHOHBI aMMOHHS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus U OKpy>Karoas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnonaruit: [IJIK

BCIIECTBA; KOPPO3UA METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OII€paluu MBICITATEIIBHOM JCATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIECHUE, CHCTEeMATH3alHUIO,
BBIABJIICHUC HpI/I‘-II/IHHO-CJICI[CTBeHHLIX CBSI3ef/’I —  AJId I/ISY‘-IGHI/ISI
CBOKMCTB BEIIECTB M XUMHYECKHX PEAKIUI; ©CTECTBCHHOHAYYHBIC
METOJBI TIO3HAHWS — HAONIOIEHUE, W3MEpPEHUe, MOJIEIHpPOBAHUE,

AKCTICPUMEHT (pEaTbHBIN U MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘-IaJ'H:HBIe XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumun. Ponp XUMUM B KU3HU 4YeNIOBEKAa. XUMHSI B CHUCTEME HayK.
Tena m BemecTtBa. PuU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o METOJaxX IMO3HAaHUA B XMMHHU. YucTele BC€IICCTBA N1 CMECCH. CnocoObl

paszaeneHus cmecen

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckue 3neMeHThl. CHMBOJBI  XUMHYECKHX

aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA

B COCAMHECHNU

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocCBsI3b KOJIMUYECTBa,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyeckue U XUMHUYECKHUE SIBJICHUSA. XUMHUUYECKas PEaKUus U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kinaccudukarms

XUMHYECKHUX PEaKIHid (COeTUHEHUS, pa3lIOKEHUs, 3aMEIIeHHUsI, 00MEHa)

1.7

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, ¢ MpaBUIaMu
pabotel B 5aboparopur U TpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
o0opymoBaHrEM, H3y4E€HHE U OINMUCAaHUE (PUINYECKUX CBONCTB 0O0Opa3IoB
HEOPraHWYECKUX BEMIECTB, HaOmoAcHUE (uU3Mdeckux (TUTaBICHUE BOCKa,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKEe, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJICHUE U OIMHUCAHHE
NPU3HAKOB TMPOTEKAHHUA XHUMHUYECKHX peakuuil (pasjioxkeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOPHIOM Oapus, pa3iIoKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJCHCTBHUE XKejle3a ¢ pacTBOPOM

comu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




(bunpTpOBaHUE, BBIMAPUBAHKE, TUCTHIUIAIMSA, Xpomarorpadus), MpoBeIcHUE
OYNCTKHN HOBapeHHOﬁ coJu, HaGJIIOI[CHI/IC " OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUA
OTbITa, WLTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPHKHEBHIX )

Baxwuelime npeacTaBuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucnopong — aieMeHT M mpocToe
BeulecTBo. HaxoxaeHue kuciopona B mpupoje, (pusmdyeckue U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenne kucmopoma. CrocoOsI
MOJIydyeHUsl Kucjiopojga B jabopatopud M MpoMbIlieHHOCTH. KpyroBopot

Kuciopoaa B npupoge. O30H — amoTponHast MOIUpUKAIU KHCIOopoaa

2.2

TennoBoil >3 PeKT XUMUUECKOH peakiui, TePMOXUMUYECKUE YPaBHEHHSI, 3K30-
Y DHAOTEPMHUYECKUE peakuuu. TOIMBO: yronb U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJICHHE TapHUKOBOTO 3((exra, pazpyiieHne 030HOBOTO CI0s
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Bomopon — sneMeHT M mpocToe BemiecTBO. HaxoskiaeHwe BoIopoja B MPUPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYCHHUSI.

Kuciaoter u comm
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MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSM

2.5

®dusznueckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb.  PacTBOpBHI.
HaCBIH_IeHHBIG 1 HCHACBIMICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 10 BelIeCTBA B pPacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KHU3HMU 4desoBeka. Kpyrosopor
BOJABl B TPHUPOJAE. 3arpsA3HEHHE MPUPOIHBIX BoJA. OXpaHa © OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudpukanuss Heopranmueckux coeauHenmit. Oxcuapl. Knaccuduxarms
OKCHJIOB:  coJieoOpa3yromniie (OCHOBHBIE, KHCJIOTHBIE, aM{(OTEepHbIE) U
HeconeoOpasyronie. Homenknatypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOMCTBa OKCHAOB. [loslyueHne okcuoB

2.7

OcHoBanus. Krnaccudukanys OCHOBaHM: MENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiiarypa ocHoBanuii. dusndyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHU

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHUYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MetamwioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. @uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeesieHuEe  COAepKaHUsI
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE U M3YUYCHUE
CBOMCTB KHCJIOpOJa, HaOMIOeHNEe B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M MPEKpAIIeHUs] ropeHus (Toxapa), 03HaKOMJICHHUE C
oOpa3iaMu OKCHJIOB M OIMCAHWE MX CBOKMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHHE W HM3y4YCHHE CBOWMCTB BOJIOpOJa (TOpEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HCIOIB30BaHUE BHACOMATEPHATIOB),
HaOrofleHne 0O0pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECUCTBHE BOJbI C MeTaNIaMd (HAaTpUEM M KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEACICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C TMOMOIIBI0O HHAWKATOPOB, HCCIENOBaHHE OOpPas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOACHUWE W3MEHEHUS
OKpPAacKM MHIUKATOpPOB B pacTBOpax KHCIOT W IIeJIoYel, H3ydeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHUCIIOTBI, KUCIOT C
METAJIJIAMH, PEaKIMi HEUTpAIU3aluK, TTOJTy4YEHNE HEPACTBOPHUMBIX OCHOBaHUH,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
9KCIIEPUMEHTANBHBIX 33/a4u 1Mo TeMme «BakHeline Kiiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepuonnueckuii 3akoH U [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble MOMBITKM KJIACCH(PUKAIMKM XUMHUYECKUX dyeMeHTOB. [loHsTne o
Irpynmnax CXOAHBIX 3JICMCHTOB (H_IGHO‘-IHBIG 1 IMICJIIOYHO3CMCIBbHBIC MCTAJJIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphble oO0pa3zyroT amdoTrepHbie

OKCHUABI U THAPOKCHUABI

3.2

IIepnoanueckunt 3akoH. [lepuoguueckas cucreMa XUMUIECKUX dieMeHToB J1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
Ilepuonnueckoit cucrembl xumudeckux dneMmeHtoB J[.M. Menneneesa.
Ilepuoapr m rpynmbl. OUMUECKUN CMBICT TMOPSAKOBOTO HOMEpA, HOMEPOB

nepuoaa U rpymriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aTOMHBIX saep. M3oronbl. Dnekrponsl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB




ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX BJICMCHTOB,
METAJIMYECKUX W HEMETAJNIMYECKHMX CBOWCTB IO TpyNIaM U MepuoJaMm.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBbI XUMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumnueckass cBsizb. KoBasieHTHast (MOJsipHAss M HEMOJISIpHAs)  CBS3b.

SHGKTpOOTpI/IHaTeHI:HOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHAas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponeccs

OKHCJICHMS M BOCCTaHOBJICHHI. OKUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVUMUYECKUU OKCIEPUMEHT: H3y4eHHe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILIMHKA C PACTBOPAMH KHCIOT H
niesouel, MpoBEACHUE ONbITOB, WUTIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTaHOBUTEJIBHBIX PEAKIUi (TOpeHUe, PEaKIUu pa3I0KEeHUs, COSIUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

BemectBo 1 xumundeckas peakuusi. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XuMU4Ieckux 3memeHToB J[. 1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX OJJIEMEHTOB TNEPBBIX TPEX MEPUOMIOB, KM, KaJdblUHUS U UX
COEIMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JJIEMEHTOB B llepmoanueckoii

CUCTEMC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHue BelecTBa: BHMJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTaUNIMYECKUX
pPElETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJA XUMHUYecKol cBs3u. Kiaccudukanus u HOMEHKIIaTypa HEOpraHMYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAasA). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  Pa3IMUHBIM  KJaccaM HEOpPraHMYECKHUX  COEIMHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo

N3MCHCHMIO CTCIICHEH OKHCIICHUS XHMHYCSCKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




0 y4acTHI0 KaTaju3aropa). OK30- U  DJHIOTEPMUYECKHE pEaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusx. [IoHsaTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEaKIUU U TOJOKECHUE

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, 3JEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHUE  ypaBHEHMM
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX ~PEAaKIM C HCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M AUCCOLMAIMKU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xumuudeckoi cBs3u. Crenenp qucconuanuu. CUIIBHBIE U ClIa0ble DJIEKTPOIUTHIL.
Peakiuu nonHoro OoOMeHa. YCIIOBHS MPOTEKaHHWS PEakIuii MOHHOTO OOMEHa,
IIOJIHBIE U COKpALIEHHBIE WOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMI H COJIE B CBETE€ TPEACTABICHUH 00 OSIEKTPOIUTHYCCKON

nucconuanuu. KauectBeHHbIe peakiiuy Ha MOHBL. [loHsATHE O TUIpONIU3e comeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHUYECKOW pEaklIud OT BO3JACUCTBUSA pPa3IMYHBIX (DAKTOPOB;
UCCIIEIOBaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipoliecca
JTUCCOLIMAIMU  KUCJIOT, Ieloued M cosieil  (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKInii MOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BBIICTICHUE ra3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPeHHEe, PEaKIUH Pa3I0KEHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BELIECTB C MOMOUIbIO0 KAUECTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeranne! 1 ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble CTeneHu okuciaeHusd. CTpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOZEHUCTBUE C METaJIaMH, HEMETallJIaMHM, Iieraodamu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJNyYeHUE, NpuMeHeHue. /lelictue




XJIOpa M XJIOPOBOJOpPOAa Ha OpraHU3M 4yesloBeKa. BaxHeiine XJIOpHAbI U UX

HAaxO0JICHUE B MIPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKue cBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢usnueckue W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIOTHBIX OKcuAoB. CepHasi KuCIIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENsS Kilacca KHUCIOT M cnenuduueckue). XuMUYecKue
peakiuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas PEaKIUs Ha
cynbdar-non. Haxoxxnenue cepsl U €€ COCIUHEHHH B MPHUPOAC. XUMHUYECKOE
3arps3HEHUE OKPYKAIOUIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAIICHHUS
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OO6mrast xapakTepucTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHs. A30T, paclpoOCTpaHEHHE B IPUPOJIE,
¢dbu3uvecKue U XUMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUax,
ero ¢u3MvecKue W XMMHUYECKHE CBOMCTBa, MojydeHue W npumeHenue. Conu
aMMOHHUS, UX (U3WYECKUEe M XUMHYECKHE CBOWCTBA, MpPHUMEHEHHUE.
KauectBenHast peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIyYeHHE,
bu3MYecKne W XUMHUYECKHE CBOWCTBa (00mIME Kak MpeACTaBUTENS Kiacca
KUCJIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX YAOOpeHH. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpcabl COCIUHCHUAMU a30Ta (KI/ICHOTHBIC HOXIH, 3arpA3HCHUC BO3yXa, ITIOYBLL

1 BOJIOEMOB)

24

®ocdop, ammorponHsie Mogudukanuu Gocdopa, puznyeckrne U XMMHUYECKHE
ceoiictBa. Oxcupa ¢ochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcmonb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI00peHUI

2.5

OO6mras xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo,z[, AJUIOTPOITHBIC
Moau(dUKanMKy, paclpocTpaHeHHEe B MpuUpoje, (u3nueckue U XUMUYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupojae. OKcuabl yriepona,
uX (QU3MYEeCKHe M XUMHUYECKHE CBOMCTBA, IEHUCTBUE Ha KHUBBIE OPTraHU3MBI,

MOJIY4YCHHUC U ITPUMCHCHUC. OKOJIOTUYECKHE HpOGJIGMI:I, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumotesa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroapHas KUCIOTa W €€ COoNMu, UX (U3MYECKHEe U XHUMHUYECKUE
CBOMCTBa, MOJY4YCHHE W TpuUMeHeHue. KadecTBeHHast peakius Ha KapOOHAaT-
nonbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAWMIIMHE, MPOMBINIICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSIX
yriepona (MeraH, 3TaH, JTHIEH, alleTUJIECH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [lonste o Ouomormyecku
BKHBIX BEIECTBAX: XHUpax, OENKax, yIIeBOJaX — W WX POIU B KHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX W HEOPraHMYECKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOWMCTBA, NOJIy4YCHHE U
npumenenune. CoenuHeHUs KpemHHsi B mpupoje. OOmme mpeacraBieHuss 00
okcuae kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIUIICHHOCTH. BakHEHITNE CTPOUTEIbHBIE MaTepHAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBC@I[HCBHOI\/'I KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3ydeHHE 00pa3loB HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEaKLMM HAa XJIOpUA-
HMOHBl M HaOJIOJEHHE IPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTPaKaIOIIHUe
¢u3nueckre 1 XMMUYECKHE CBOWCTBA raJIOTCHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(raloreHn10B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIMHEHUSIMHU
(BO3MOXHO UCITOJIb30BAaHHWE BHUJEOMATEpUaNiOB); HAOMIOJEHUE TIpolecca
o0yrJIMBaHUs caxapa MOJ ACWCTBUEM KOHILEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOACHHWE TIpu3HaKa e€
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKHMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCMMHECHUHN (BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEpPHAJIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yIOOpEHUt; OTyUYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IIPOBEJCHHE KAa4ECTBEHHBIX pEakUUil Ha HOH
aMMOHMSI U (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, Trpadura, (QyJulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM

azicopOoLMU pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, paclio3HABaHWE M HM3YYCHHUE CBOWCTB
YIJIGKUCIIOTO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peaki[Mii Ha KapOOHAT- |
CHJIMKAT-HOHBl M W3YyYEHHE MPH3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
HpOIIyKL[PIefI CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCIICHUC SKCICPUMCHTAJIbHBIX

3aaa4 I10 TEME «Baxaelnme HeMeTamIbl 1 uX COCIUHECHUA»

Meramisl 1 uX COCAUHECHUA

3.1

OO01as XxapaKTepuCTUKa XUMHUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
noysoxxkeHus B Ilepuonuueckol cucreMe XUMHUYECKUX dieMeHToB JI.1.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHre MeTalliloB. MeTtanuyeckasi CBsi3b U
METaJJIMYECKasl KpUCTaUIMYecKass peleETKa.  DJIEKTPOXUMUYECKUN  psf

HanpsHKEHUW METaJJIOB
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dusnyeckre U XUMUYECKHUE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHUs
MCETAJIJIOB. HOHSITI/IG (0] I(OppOSI/II/I MECTaJ1JIOB, OCHOBHBIC CHOCOGBI 3alIUThI UX OT
kopposuu. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U X MPUMEHEHHUE B

OBITY M TPOMBILIUICHHOCTH
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[Ilemounble MeTaybl: MonokeHue B llepronnyeckodl cucTeME XMMHUYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnyeckre 1 XUMHIECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaius). OKCUIBI |
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METaIOB M MX

COCTUHEHUN
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Illenoyno3eMenbpHbIE  METaIbl MarHuii W KaJdblUH: MOJIOKEHHE B
IIepnonnueckoi cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWEe B mnpupone. Pu3nyeckrue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiblivs. BakHeilinue coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUs

3.5

AmoMuHML: TonoxeHue B llepuomnueckol cucTeMe XHMHYECKHX SJIEMEHTOB
J.11. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mnpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aMFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoguueckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHWE aTOMa; HaXOXIEeHHE B mpuponae. Duznyeckue u
XUMUYECKHUE CBOMcCTBa kene3a. Okcunabl, THAPOKCUabl U conu kenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA 1 TTOJTYUCHHE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMHi METaJlJIOB U CIUIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3YyY€HHE pPE3yJIbTaTOB KOPPO3UM METAILJIOB




(BO3MOXHO HCIIOIb30BaHHE BHJICOMATEPHAIIOB), 0ocoOeHHOCTeH
B3aUMOJICHCTBUS OKCHJA KaiblKMs M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAsOB); HCCIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpoiiecca TOPEHHs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi Ha HMOHBI
(marnus, xanbiusi, amoMuHus, uuHka, sxeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAHUE MPOLECCOB OKpalIMBaHUs IUIAMEHU MOHAMH HATpHS,
KaIusg W Kaiublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIIOB);
uccienoBaHre aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIIA
LIMHKA; PEIIeHHE HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «Baxkuelme MeTaibl 1

UX COCOAUHCHUA»

XuMUA U OKpYKaronas cpea

4.1

HoBbie maTepuanbsl u TexHoJoruu. BelmiecTBa U maTepuasnbl B MOBCEIHEBHOM
KU3HM YeJloBeKa. XUMUsS U 3[I0pOBbe. be3omnacHoe UCmoab30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XHMHYECKOE€  3arpsi3HEHHE
okpyxatomei cpeasl [TJIK. Pons Xxumum B perieHuu 3KOJIOTHYECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTJIEBOAOPOAOB (yroib, MNPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepadOTKU, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEPUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbLHOM
NMPOorpaMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TM03HABAEMOCTHU SIBIEHUI MPUPOJIbI, TMOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa O0OIel KyJIbTyphl M MPaKTUYECKOU
NESTEIIbHOCTH 4YelIOBEKa B YCJIOBUAX COBPEMEHHOIO OOIIECTBA;

IMOHUMaHHUE MECTa XUMHUH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX METOJAaX IIO3HAHHUA, B TOM YHCJIC SKCIICPHMMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICIOBAHUSA BCIICCTB U UIYUCHHA
XUMHUYCCKHUX peaKquI; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHHUS! CTPOEHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOIN AEATETPHOCTH, CBA3AHHBIX C XUMHEH 1
COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUAX
XMMHYECKOH HAyKW, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaymiel npodeccnoHaaIbHON AeATEIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOp XMMHH Kak MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ Ha YPOBEHD CPEAHETO 00IIero o0pa3oBaHus

BinaneHune cucreMol XMMHMYECKUX 3HAHUH U YMEHHUE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/Iﬁ, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYECKHEC IIOHATHS: XHMHYCCKUH SJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHAs CMECh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIsIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAasA Macca, MOJI?IpHI:IfI
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpemHss), XUMHUYECKas
peaKIysi, PEeaKIMu COCIUHCHHS, PEAKIMH PA3NIOKEHHS, PEaKIun
3aMeIIeHUs, peaKkInu OOMEHa, TEIUIOBOM 3(PeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKUE pPEAKIMH, PACTBOP, MAccoOBas OIS XHUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCIICCTBA B paCTBOPC, AAPO aTomMa, BHCKTpOHHBIfI clioi aroMa, aTOMHas




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl CBS3b, MIEKTPOOTPULATEIILHOCTD, ITOJIIPHAs U HETOJISAPHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleéTka (aToMHas, MOHHas, MeTaJuIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, JJIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEaKUUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIWTEIb  H
BOCCTAHOBUTEJb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakivy,
CKOpOCTb XMMMUYECKOW peakiuu, Karanuzarop, IIJK, xopposus

MCTaJIJIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHMM: 3aKOH COXPAaHECHMs MaccChl,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cOCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAas ~ Teopus,  TEOpHus

3JI€KTp0JIPITH‘-I€CKOI>i Jucconuanumn

Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHHE TPaBIILHO HCIIOIb30BaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIE YHAOOpPEHHs, METaUlbl M CIUIABBHI,
HPOIYKTHl TEepepabOTKH NPHPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOAOB
(yriasi, mpupoaHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3siCTBE, Ha
IPOM3BOJCTBE M IOHMMAHWE 3HAYEHHS XHUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma YelloBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEIIECTB

U XMMHUYECKHUX IPOLIECCOB Ha OPTraHM3M YEJIOBEKa M OKPYXKAIOIIYIO

IPUPOJHYIO CPELY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKHUC 3HAHHUA CO 3HAHUAMU IOPYTrux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHHKAMH HHG(OpMaLuu
0 XMMHHU (Hay4yHass W Hay4yHO-NONYJspHas JIMTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HH(OpPMAIMIO O BEIIECTBAX, HX
NpeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HCIIOJb30BaTh €€ IS pemICHUsA y‘le6H0-H03HaBaTeHBHBIX 3aJa4

BJ'Ia,I[eHI/Ie OCHOBAMH TOHSITHIHOTO amnmnapara M CHMBOJUYCCKOTI'O

S3bIKa XMMHHU JJIS1 COCTAaBICHHUS (POPMYJT HEOPTaHMUECKUX BELIECTB,




YpaBHEHUH  XUMHUYECKHMX  PEAKIUMd; OCHOBAMH  XHUMHUYECKOU

HoMmeHKatypsl (IUPAC u TpuBHaibHOI)

YMeHue 0oOBSACHATH CBsI3b IMOJOXKEHHs dieMeHTa B [lepuonnyeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHUKAMH CTPOCHHSA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsi sapa, oOIee Yucio
3JICKTPOHOB), paCHpENeICHUEM OJJICKTPOHOB 110 JHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOOB, KU U KaTbIIH
IIpencraBiaenue O  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHUX 3JIEMEHTOB (paJiiyCc aToMa, 3JEKTPOOTPHUIIATEIHLHOCTH),
6 MOPOCTBIX W CIIOKHBIX BEIIECTB OT IOJIOKEHUS DJJIEMEHTOB B
[lepmonuueckoid cucreme (B MajblXx TEpPUOJAaX H  TJIABHBIX
MOJATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YmMmenue knaccupumupoBarh:
7.1 XHUMHYECKHUE DJIEMECHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEAKIIHHI
8 YMenue onpenensiTh:
g1 BAJICHTHOCTh M CTETICHb OKHMCIICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsij
' HMOHA
8.2 BHUJl XMMHMYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYpHl B
' COCOUHCHHIX
8.3 XapakTep Cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHCIIUTEIb 1 BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBarh (pU3nueckue U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMmas,
9.1 KpeMHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaul, MarHWi,
KaJbIUH, aTIOMUHUH, JKeJIe30)
CJIOXKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamuioB [-IIA rpynmn, amomunus, meau (II), uunka, xenesa (Il u
' I1I), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV m VI), cepHucras, cepHasi, a3oTHcCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh W  XapaKTepU30BaThb  CBOICTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MPEBPALICHUH B pa3IMYHBIX YCIOBUIX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHsI PEAKIIHii, B

10
TOM YHUCJIE:
10.1 peaxiuii H'OHHOTro 0OMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WUTIOCTPUPYIOMINX ~XWUMHYECKAE CBOWCTBA M3YyYEHHBIX KJIACCOB
' (Tpyr) HEOpraHU4YEeCKHX BEIIECTB
10.4 MOJITBEPKJAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIGHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOI'0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XHUMHUYECKUX PEAKIUHd W HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHus  (HabmioaeHue,
101 U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) MPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopMmynupoBaTe MnpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl C XHMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIaOOpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMy 0€30MacHOTr0 OOpaIeHus C BEIIECTBAMHU, UCIIOIB3YEMBbIMU
B MIOBCETHEBHOM KM3HH, TIPABUIIAMU MTOBEACHUS B LIEJSIX COepPEKEeHUs
123 3[0POBbsI U OKPYXKAIOIIEH MNPUPOAHON Cpellbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTaHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS] U MPEAOTBPAILIEHUS UX BPEIHOIO
BO3JECHCTBUS
3 Hanuuue mpakTHUecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIIHNX XUMHUYECKUX IKCTICPUMEHTOB:
131 U3Yy4eHUE U ONMHUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IGCKI/IMI/I n XHUMHUYCCKUMU SABJICHUSAMMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKU NMPOTEKAHUS XUMHUUECKUX PEaKIIHii

13.2

U3ydeHHe CrIoco0O0B pa3IeleHHus cMecen

13.3

MOJlyY€HUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IOJIy4eHHE
BOZIOPO/Ia U M3YUEHUE €ro CBOMCTB; MOJYUYEHHE YTIEKUCIOTO raza u

M3YyYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOWM JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

HNpUMEHEHHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONMpENEICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

UCCIEIOBaHNE U ONHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIOT C METAJUIaMH,
OKCHUJAaMH  METaJUIOB,  PAacTBOPUMBIMM U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajyla JApPYyrdM W3  pacTBOpa  COJH;
uccienoBaHne aM(OTEpPHBIX CBOWCTB TUAPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

PEIICHUE OSKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); «QHGKTpOHI/ITI/I‘IeCKaH
JUCCOLIM AL, «BakHelme HeMETamIbl H  HX COCOAUHCHUA,

«Baxxuei1me MeTajuIbl U UX COCIUHEHUSY

13.8

XAMUYECKHE DKCIIEPUMEHTBI, UILIIOCTPUPYIOIIE MIpU3HAKHU
NPOTEKaHUs PEaKIMii HOHHOTO OOMEHa; KAaueCTBEHHBIC PEaKIMu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHUOHBI aMMOHUS, Marduvs, KaJlblid, aJllOMUHUA,

xkenesa (2+) u xenesa (3+), menu (2+), mMHKA

14

VYwmenue:

14.1

OpPEACTaBIATh pE3yabTaThl dJKCIEpHUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeabCTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXAY peaibHO HAOII0JaeMbIMU XUMUYECKIMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOA[IIUMHU B MAaKPO- U MUKPOMUPE,

OOBSCHSTH IPUYUHBI MHOTOOOPA3Hs BEIIESCTB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT COIePKAHUSA

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

1.1

Yucteie BemecTBa u cMecu. CiocoObI pa3ziesieHus: cMecei

1.2

AToMEI U MOJICKYJIBI. Xumudeckue diieMeHThl. CHMBOJBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 31€eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTEIbHAs aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJISIpHad Macca. MaccoBas g0 XMMHYECKOTO dJIEMEHTa

B COCAMHEHNU

1.5

KonmuuectBo BemectBa. Moabs. MomspHas Macca. MoJisapHbIii 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIMHUAIL BCIICCTBA

1.6

Pu3nyeckue U XUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ IMPU3HAKHU.

3aKOH COXpPaHEHMsI MACChI BEILIECTB. XMMHUECKUE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonndeckas cucTeMa XUMHUYECKHX 3SJIEMEHTOB

J.N. Menneneea. CTpoeHHe aTOMOB

2.1

[lepuonnueckuit 3akoH. [lepuoguyeckas cucrema XUMU4YecKux 3aeMeHToB J[. 1.
Menpneneesa. Ilepuonsr u rpynmnsl. U3NYECKUl CMBICI NOPSAIKOBOIO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0ueK aTOMOB TMepBbIX 20 XHWMHUYECKHX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B W3MEHEHUN CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
NEPUOAOB, Kauus, Kajablus (paguyca aTOMOB, 3JIEKTPOOTPHULATEILHOCTH,
METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COEOUHEHHH B
COOTBETCTBUM C IIOJIOKEHUEM »3JIeMEeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckasi cBsizb. KoBanmeHTHas (TONsipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
ONEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHasg  CBs3b.

MeTtannnueckas cBsI3b




3.2

Tunsl KpHCTaIMYECKUX PEmETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBA3HU

Baxneiime npeAcTaBUTENM HEOPraHMYECKUX BemiecTB. Hemeramnsl U ux

COCAMHCHUS. MeTtamisl 1 uxX COCIUHCHUA

4.1

Knaccudpukanus u HOMEHKJIATypa HEOPraHWMYECKUX COCAMHEHUN: OKCHIIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHBIC) "
HecoJieo0pa3yoIre; OCHOBaHUU (WIENOYM W HEpPaCTBOPHUMBIC OCHOBAHUSA);
KUCTIOT  (KHUCIIOpOACOAepk aliue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEeTHUX M KHUCIIBIX)

4.2

dusznueckue W XHUMHYECKHE CBOMCTBa OpOCTBIX  BCHICCTB-HCMCTAJUIOB:

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pochopa, yriepoaa, KpEMHHS

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marovusd U KaJbLWsA, aJllOMUHHSA, XKEJIC3a. BHGKTPOXI/IMI/I‘IGCKI/Iﬁ

PAL HAIPSDKECHUN METaJUIOB

44

Pu3nyeckue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCAUHEHHUM HEMETAIUIOB:

XJIOPOBOIOPO/JIa, CEPOBOIOPO/Ia, aMMHAKa

4.5

dusndeckue U XMUMHYECKHE CBOMCTBAa OKCcHIOB HemerayuioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), kpemuus(I1V). [Tlonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckne cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XVWMUYECKUE CBOMCTBA OCHOBAaHHWH M aM(OTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
THUAPOKCUIOB  alllOMUHUS, Keneza, UuHKa). [lomyuenue ocHoBaHuN U

aM(OTEPHBIX THAPOKCHJIOB

4.8

OO0mue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOW, (ochopHOH, KpeMHUEBOH, yrompHO. OcobObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpHOM M A30THOM KHCIIOT.

[Tonyuenue kucior

4.9

OO0ue xuMHUYecKkre cBoicTBa cperHux coineil. [lomyuenue comeit

4.10

[lomyuenne, cobupaHue, pacro3HaBaHUE BOAOPOAA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHCIIOTO Ta3a B JIa0opaTopuun

4.11

[Tomyyenue amMMmmaka, CEpHON U a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O01IHe

CIOCOOBI TIOTYYEHUS METAIUIOB




4.12

I'ereTmueckast cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKINU

5.1

Knaccudukanus XUMHUUECKUX peaklUuid Mo pa3iHyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeroBoMy 3¢ddexry, 1o

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJICMCHTOB

5.2

TennoBoii 3¢ HeKT XUMHIECKONW peaKIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHE peakuu. TepMOXUMHUYECKUE YPABHEHUS

53

OKHUCIUTENILHOBOCCTAHOBUTEIIBHBIE pcaKknuu. OKHUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHS W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu

54

Teopust EKTPONUTHYECKON qucconranuii. KaTuoHbI, aHMOHBL. DJIEKTPOJIUTHI U

HEANIeKTPONUThL. CHUITbHBIC U clla0ble NeKTPOIUThl. CTeneHb JUCCOIHAIINH

5.5

Peakumu moHHOro OoOMeHa. YCIIOBHSI NMPOTEKaHUs peaklMii HOHHOrO oOMeHa,

MOJIHBIE U COKpAILIEHHBIE HOHHBIE YPABHEHUSI peaKiuit

XuMUA U OKpYKaronias cpena

6.1

BemectBa u Martepuanbl B TMOBCEIHEBHOM KU3HM 4esoBeka. bezomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XMMHUECKMX peakuuii B JabopaTopuu U OBITY.

HCpBaﬂ IMOMOIIb IMMPHU XUMHYCCKUX OXKOIraX U OTPABJIICHHUAX

6.2

XWUMHYECKOE 3arps3HEHHE OKPYKAIIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS
[Ipenenbnas nmomyctumas konmeHTpamus BemiecTB (IIJK). Pomp xumum B
pEIIEHHH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoga, KpeMHUSI U UX COCIUHEHUH B
ObITY, MEIMIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. llpumenenne
METAJUIOB M CIUIaBOB (CTajlb, YYyTI'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
HPOMBIIIUICHHOCTH UX coeanHeHni. [oHsTHE 0 KOPpO3UN METauIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[IpupogHble UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HePTb),

MIPOJIYKTHI UX NepepaboTku (OEH3HH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIC MOHATHSA 00 OPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHas! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: JKUPAX, OCTKaX, YrieBoIaX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM
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