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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 (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOU BKJIAaJ B 9KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIIUXCA.

JlaHHbIe HampaBieHUS B OOYYEHHWU XUMHH OOECIEYMBAIOTCA CHEIU(DUKON
colep)KaHWsl  yuyeOHOro  TpeAMeTa, KOTOpPBIM  SBIAETCS  IME€Aaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSITUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUU
OPTaHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO nojaxoga K €€ m3ydeHuro. CoaepkaHue CKIaJbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE U BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBleHUN 00 DICKTPOJUTUYECKON MHCCONMAIUMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINIOJHSAS (PYHKIMH OOBSACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTHUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM NPUPOAbl, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIMH MUpP»,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KiIace.

[Ipy wu3ydyeHUH XUMHHM TPOUCXOJAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU 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
NESTEIIbHOCTH, OCBOCHUM NpPaBWJI 0O€30IacHOr0 OOpallleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKN3HHU.

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

— (GopMUPOBaHHE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PEUICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHUE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecreueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIf
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (¢opMmupoBanue o0Omeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KaloIIer0 MHpa, WUCIONB3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYAOBOH AESITEIBHOCTH;

— (QopmupoBaHue y oOOy4yarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW ISl BBIPAOOTKHM SKOJIOTMYECKU
LEJIeCO00Pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CpeIbl;

— pa3BUTHE MOTUBAaLMM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX  LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS M HAIpaBJIEHHOCTU AAJIBHEHIIIEro
oOy4eHwus.

OOmiee YMCIO YacOB, OTBEACHHBIX I HM3YUYECHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



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  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUHU.
[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. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU Ul OTAEJBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Me ecTecCTBeHHO--HAyUHbIE TOHSTHS: HAay4yHbIN (akT, rUnoTes3a, 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



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJB30BAHHEM  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 ITHKJIA.

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
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  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 COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, 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,
BBISIBJICHWE MPUYMHHO--CJIEIACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
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.llonsitue o kuciorax 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¢
Mengene-eBa. 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
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrmdeckue u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
| [Ipenmet xumuu. Poiap XuMu# B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeTOMaxX IMMO3HAHUS B XUMUU 1 bubnmotexa LOK
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 «Pa3nenenue cmeceli (Ha nmpumepe 1 bubmmorera IHOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa [IOK
6 ATOMBI 1 MOIRKY kI ! https://m.edsoo.ru/ff0d2a6¢
7 [IpocTeie u clnoxHBIE BELIECTBA 1 bubnnorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
8 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2d50
9 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB. 1 bubmuorexa [{OK
Xumudeckas hopmyia. BamreHTHOCTE https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHWYCCKHUX JJICMCHTOB

10 OtHocuTeNnpHas aTOMHAs Macca. bubnuorexa [{OK
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢c
1 XHUMUYECKHUE AIEMEHTHI. 3HAKU bubmuorexa [{OK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
12 MaccoBast 10715 XHMHYECKOTO bubnunorexa [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. bubnuorexa [{OK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [{OK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PEaKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MacChl BEIIECTB. bu6muoreka [IOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konm4yecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSAM XUMUYECKUX bubmorexa [JOK
Hl . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XumMruueckux peakiuii
18 (coe I/IH(I;HI/I}IH A3JI0KEHUSI e bubmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBINi-
19 sHIMKIoNeauCcT. O000IIeHNHEe 1 bubmorexa OK
H At Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTHu3alus 3HAaHUHI
20 Kontponbras padora Nel mo teme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech ra3zos. Cocras bubnunorexa [IOK

Bo3ayxa. Kucnopon — anemeHT 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

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTpOHHBIX 000JI0UeK
55 aTOMOB 3J1eMEHTOB [leproauueckoi Bubamorexa [IOK
https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJOKEHUIO B bubnuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKu U npakTtuku. []. 1. bu6muoreka [IOK
MenaeneeB — y4€HBIHN, MTEAror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa [IOK
59 VoHHas XHuHHeckas Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nossipHast XUMHAYECKast bu6muoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeNONsIpHAst XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneip okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC bubnuorexa [{OK
peakuuu https://m.edso0.ru/00adb076
64 OKucnauTeny 1 BOCCTAHOBUTEIU bubmorexa OK
https://m.edso0.ru/00adb076
65 Kontponbras padora Ne4 o teme bubnuorexa [{OK




«Ctpoenue aroma. XuMUYECKast CBS3b

https://m.edsoo.ru/00adb486

66 PeseprHbIil ypok. O6001eHIE U | bu6muoreka [IOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001eHNe U 1 bubnmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6o011eHnE 1 | bu6muoteka [JOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcsbl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 bu6muoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bu6muoteka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUECKOW CBA3U U THIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme
5 «IToBTOpEeHUe n yriayOiaeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux 1 bubnunorexa [IOK
peaKurii Mo pa3IuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IIoHsITHE 0 TOMOI€HHBIX U 1 Bubmiorexa ITOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
but6mmoreka [IOK
8 @axTOopsl, BIUSAIOIIKXE HA CKOPOCTh 1

XUMHYECKOU PCaKkun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOT'O paBHOBECHUA

OKHCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIC

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUUECKON
10 nccornanuu. CHibHbIE U ci1a0ble bubnnorexa LIOK
g THATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKIIni bubnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN bubnnorexa LHOK
puIL https://m.edsoo.ru/00add5d8
00 PJIEKTPOJIUTUYECKON JUCCOIHAITTN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PEICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 ITonsTue o ruapoause cojieu bubnnorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [{OK
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «PerreHune 3KCIIepuMeEHTaIbBHBIX bubnmorexa LOK
P https://m.edsoo.ru/00addbfa
3ajauy
Kontponbnas padora No2 mo teme
17 «DIIEKTPOIUTHYECKAS TUCCOIIUAIIUI bubnnorexa LIOK
p g HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapakKTEPUCTHUKA TAJIOT€HOB.
18 XHL;quCKII)/Ie CBI;ﬁCTBa Ha IIpUMepe bubnnorexa LHOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCIIOTA, bubnmoreka [JOK




XMMHUYECKHE CBOMCTBA, MOJyYECHUE,

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

MpUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITosryueHune COITHON KUCIIOThI Bubamorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUAM
21 XUMHAYECKHUX PEAKIIUN, €CIIU OOUH U3 bubnmorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO611as XxapakTepuCcTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOAU(DUKAIINH CEPBIL.
7 Haxoxnenue cepbl 1 €€ coeIlMHEHU N bu6muoteka [JOK
B MpUpoJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo1, CTpOEHHUE, bu6muoreka [IOK
¢du3nyuecKre U XUMUYIECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (bU3UYEeCKre U XUMUYECKHUE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XUMUYECKHE peaklni, JexKalire B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJYYECHUSI CEPHON KUCIIOTHI. bu6muoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COEAUHEHUSIMU
cepbl
7 Brrunciienne MaccoBoii 1071 BbIXOa bubmuorexa [{OK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCcTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, pacripocTpaHEHHE
B npupojie, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHUaK, ero pu3nvecKue u

29 XMMHYECKHUE CBOMCTBA, MIOJIYYEHUE U bubmorexa [JOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMECHECHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonyuenne ammuaka, U3y4eHHUE €r0 Bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCJ0Ta, €€ GU3NIECcKre u bubnunorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 oOpeHuii. XuMu4eckoe bubmmorerxa IHOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Kalolel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 @ocg)o pHa;{ KI/ICJ'I((I))Ta (b(blzrl)m(qe)cxne " bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue gochaToB B

34 KaueCTBE MUHEPATbHBIX YIAOOPECHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepond, pacpocTpaHEeHIE B

35 pu I())):[e g)mnrt)lecxie A XUMHAYECKHUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
16 Oxkcunpl yriaepoja, ux Gu3ndeckKue u bu6muoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




DKosorndeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yriaeposa (IV)

37 VYronbHas KUCTIOTa U €€ COTN bubmorexa LOK
https://m.edsoo.ru/00ac006¢c
[TpakTuyeckas padora Ne 4 o Teme

o "IlosrydeHne yriekucioro rasa. bu6muoteka [JOK
KauecTBenHas peakiust Ha KapOOHAaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbBIE TOHATHUS 00
39 OpraHM4YeCcKUX BEIIECTBAaX KaK O bubmmorexa [OK
P https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YTiIepoa
40 KpeMmunii u ero coequHeHN bubmmorexa [OK
p https://m.edsoo.ru/00ac080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 SKCIIEPUMEHTAJIBHBIX 33134 10 TEME bu6muoreka [IOK
«BaxkHeunme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHCHHUS»

Kontponbras padora Ne3 mo teme
. but6mmoreka [IOK
42 «BaxkHeunme HeMeTauTbl U UX
https://m.edsoo.ru/00acOe18
COCTUHCHHUS»
OO6m1ast XxapaKTepruCTUKa XUMHYECKHIX
3JIEMEHTOB — METAJLJIOB.

43 MeTtanauyueckas CBSI3b U bubnuorexa [{OK
MeTaJINYECKas KpUcTaaanyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XHUMHUYECKUE CBOMCTBA METAILIIOB.

. but6mmoreka [IOK

44 DJIEKTPOXUMHUYECKUI P

HaIpsDKEHUN METaJUIOB

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




OOu1re crnocoObl MOTyYeHHS
meTauioB. CiuiaBel. BerancieHus mo

45 aBHEHHUSIM XUMHUUYECKUX PEAKIINN bubnnorexa LHOK
yp peaKiuu, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
npuMecu
46 IToHsATHE O KOPPO3UH METAIIOB bubmmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[lenounpie meTaLe! https://m.edsoo.ru/00ae14b2
43 OKcuIbI M TUAPOKCUIBI HATPUS U bubnunorexa [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [lennouHo3eMeNnbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxuerinine coequHeHns KaJblUg Bubmiorexa ITOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU
5 JKEcTKOCTh BOMBI U CIIOCOOBI €& bubnuorexa [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOIBI M METOJBI €€ bubmmorexa LIOK
" a A https://m.edsoo.ru/00aclaed
YCTpaHCHUS
bubnunorexa [IOK
54 A 7|
MIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bu6muoteka [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [{OK

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




OKCI/II[BI, THUAPOKCUIBI U COJIM KCIIC3a

bubnunorexa [IOK

> (IT) u »xene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 0606HvleHHe Y CUCTEMAaTH3aIHS
3HAHUU
[TpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6muoreka [IOK
«BaxxHeimme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIUi, eClIi OJIUH U3
60 pEeareHTOB JIaH B U30BITKE WIIN bu6muoreka [IOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIH BBIXOJa IIPOAYKTa
peakuuu
61 O606H56HH6 U CUCTEMAaTU3AIN
3HaHUU
Konrponsnas padora Ne4 o teme
62 «BaxxHeimme MeTajlIbl U UX
COETUHEHUS»
63 BemectBa u marepuansi B bu6muoreka [IOK
MOBCEIHEBHOM KMU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKpY>KaloIleu cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHne 1 bu6nuorexa [IOK
cucTeMaTu3auus 3HaHHUI https://m.edsoo.ru/00ac0d0a
67 PeseprHbIil ypok. O60011eHIE U bubnuorexa [{OK




cUcCTeMaTH3anug 3HaHUU

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

68

PesepBubIil ypok. O60061eHIE U
cucTeMaTu3auus 3HaHU

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 9 knacc: yuyeOHUK i 0011e00pa3oBaTebHbIX yupexaeHuit/ ['abpuensa

O.C.. — M.: ipocda, 2012.

Amux6epona JLIO. «3anumarensuas xumusa», M, «ACT — IIpeccy, 2009r.
[Ma6puensa O.C. Xumus. 9 knacc: paboydast TeTpanpb k yueOnuky ["abpuensua O.C.
—M.: Ipoda, 2012.

E.A. Epemun, H.E. Ky3pmenko «CrnpaBoYHHK IIKOJbHUKA 10 XuMHH 8-11 knacc,
M, «dpoda», 2000 r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. T'abpuensn O.C., Meroauuyeckoe mocodbue s yuutens. Xumus 8-9 kiacc. —
M.: dpoda, 2008.

2. T'aopuensa O.C., OctpoymoB MN.I'. Xumusa. 9 xmacc: HacrtonbHass kHura
yaurens. — M.: [lpoda, 2004.

3. 'opxoBerko M.IO. «Iloypounsie pazpabotku» mo xumun 9 kinacc, ML, «Bakoy.
2004 1.

4. Komucapona JI.B., , Ilpucaruna U.I' «kKonTponbHbie U npoBepoUHble pabOThHI
o xumuM 9 ximace», M., «9k3amen», 2007T.

5. YuebHo-MeToanueckas rasera 1 yuuteneu, uzna. «llepBoe centsops», M.,
2009 r.

6. YueOnuk O.C. I'abpuensH, «Xumus» 9 kinacc, M. «Ipoday, 2012 rona.
DNEeKTpOHHBIE MOCOOUS:

CD nucku «O0611ast 1 HeopraHudeckas XuMus», OpraHudeckas XuMushH)
«BuptyanbHas nabopaTopus»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HNHTepHET-pecypCHl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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