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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUYU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJAaM T[IO3HAHUSA TPU U3YYEHHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oydaroomuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3p KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUe ypaBHeHMs. Kiaccudukaius
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB pPa3feICHHUs] CMECEi: C TMOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B Jadopatopud H MOpoMbIIIeHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pactBopuTelib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KHU3HU 4eloBeka. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHUJIOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHNE OO0pa3I0OB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajUla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMUECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWUIECTB, IMpOLECCA NWCCOLMALMN KHUCIOT, IIEJIOYEed M COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydyeHUE, NMpumeHeHue. JlericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHHA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe U XUMHYECKHUE CBOICTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CHIMKATBI, UX HCIOJb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BaHNE BHJICOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosiydeHuss MeTayioB. lloHATHE O KOPpO3MHM METalIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHHe WmEenoYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHeiive coequHEHUs KalblUs (OKCHJ, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbIKS, aJIOMHHUS, IIUHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeanl (MpeaeiabHas T0myCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUECKHE BEIUYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccoBas JOJsl BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlEeHHUE, CHCTEMAaTHU3alluIo, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieloBaTh ~ NpaBWJaM  MOJb30BAaHUA  XUMHUYECKOM  MOCylIoON
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUs, KOTOphIE HMEIOTCS B TNEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW IHUCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allUI0, BbISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunuecTBO 4acoB Peamuzanus
BOCIIUTATEIbHOIO
Ne HaumeHoBaHue pa3jiesioB u JuaekTpoHHbIe (UU(pOBbHIE) MOTEeHUNAJIA Y4eOHOro
IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero 5 o0pa3oBaTe/ibHbIE PeCYPChI 3aHATHUS C YY4€TOM
a00ThbI . .
P HanpasJieHUi padouei
NPorpaMMbl BOCIIUTAHUS
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
(hopMupoBaHHE YMEHUI U
HABBIKOB OpPraHU3aluu
alMUCs CBOEN
Xumusi — BaxkHasi 00J1aCTh i
e TeTbHOCTH
€CTECTBO3HAHUS U bu6nmoreka [JOK
11 . 5 2 (opranuzanus
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c .
CaMOCTOSITENIbLHOM pabOThI
YesioBeKa
y4dauixcs, coonoieHue
TEXHHUKHU 0€30MacHOCTH U
TUTUEHUYECKUX TTPABHII)
(dhopmupoBanue
BemecTBa 1 XuMu4deckue bu6mmorekxa [{OK
1.2 15 KPUTHYECKOTO H
peakuuu https://m.edso0.ru/7f41837¢
JIOTUYECKOTO MBITIICHUSI
Hroro no pazneny 20

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

Bo3znyx. Kucnopon. [lonstue

2.1
00 okcHgax

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢c

(hopMUpOBaHHE HABBIKOB
OLICHKH,

CTPYKTYPUPOBaHUS
uHpopmanuu u



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

BBIJICJICHUSI TJIABHOTO,
BOCIHTAHUE
OTBETCTBEHHOT'O U
OepeKHOr0 OTHOIICHUS K
OKpYy>Karolleu cpene
(hopMupOBaHHE YMECHHIA
JIOBOJUTH HAYaTyI0 paboTy

59 Bonopon.Ilonsitue o 8 bubmuoreka [JOK 110 KOHIIA, BOCITHTAHHE
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c S
CO3HATEIbHOMN
JUCIIUILIAHBI
(hopMHpOBaHHE OCHOB
9KOJIOTUYECKOM
53 Bopna. Pacteopsl. [TonsaTue 5 bubnmnorexa LIOK FPAMOTHOCTH, BOCIHTAHIE
00 OCHOBaAHUAX https://m.edso0.ru/7f41837c ’
MHTEpeca K y4eHHUIo, K
MPOIECCY TO3HAHUS
(dhopmupoBanue
CTpeMJICHHI BBIOMPATh
paroHaIbHBINA TyTh
OCHOBHBIE KJI1acChI pelleHus 3aaa4u,
2.4 HEOPraHUYECKUX 11 bubmotexa [JOK BBITIOJTHEHHS 3aJaHHS;
. https://m.edsoo.ru/7f41837c .
COETMHEHUI (hopMHUpOBaHHE YMECHHIA
PYKOBOJICTBOBATHCSI
MIPaBWJIAMH TIPH
BBITIOTHEHWH 3aJaHAI
Hroro no pazneny 31

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

3.1

[Tepuonuueckuii 3aKOH U

7

bu6mmoreka [IOK

BOCIHTAHUE KYJIbTYpPbI



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

IIepnonnueckas cucrema
XUMHYECKHX dJIeMEHTOB /I,
N. Menaene-eBa. Ctpoenue
aroMma

XUMHYeCKas CBA3b.

https://m.edsoo0.ru/7f41837¢c

obmenus (popmupoBanue
YMEHH CIIyIlIaTh,
BBICKA3bIBaTh U
apryMEeHTHPOBATh CBOE
MHEHHE)

(dhopmupoBanue u

3.2 OKUCINUTEILHO- 7 bubmorexa LHOK pPa3BUTHE OLICHOYHBIX
https://m.edso0.ru/7f41837¢ .
BOCCTaHOBUTEJIbHBIC PEAKIIMH yYMEHUH
bubmuoreka [JOK
Hroro no pasneny 14 https://m.edso0.ru/7f41837¢
OCO3HaAHUE
HEOOXOJIMMOCTH
IPUMEHEHHUS JOCTHKCHHIMA
PesepBHOE Bpems 3 bubmoreia HOK COBPEMEHHOU HayKu 1
https://m.edsoo.ru/7f41837c N
TEXHOJIOTHH JIJIs
paIroHaIbHOTO
MIPUPOJIOTIONH30BAHUS
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

Peamuzanus
BOCITUTATEJILHOIO
MOTEeHUHAJIA Y4eOHOro

Ne HaumenoBanue pa3jiesioB JuaexkTpoHHble (UU(poBbHIE)
IIpakTuyeckue 3aHAATHSA C Y4eTOM
n/n H TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl . .
padoThI HanpasJieHui pabouei
NPOrpamMmblI
BOCHUTAHUS
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
(hopMupoBaHne YMEHUI U
HABBIKOB OpPraHU3alluu
YUYaIIMMHUCS CBOEH
[ToBTOpeHwue u yriayodieHue
. bubmuoreka [JOK JIesITeTbHOCTH
1.1 3HAHUW OCHOBHBIX Pa3/eiiOB 5
https://m.edsoo.ru/7f41a636 (opranuzanus
Kypca 8 kiacca .
CaMOCTOSITENIbHOM pabOThI
y4yauxcs, coonoieHue
TUTUEHUYECKUX TTPABHII)
OcHoBHbIE dbopMupoBaHue u
1.2 3aKOHOMEPHOC 4 Bubmmorexa LIOK a3 € OLIEHO
: KOHOMEPHOCTH BUTHE OIIEHOYHBIX
p . https://m.edsoo.ru/7f41a636 p .
XUMHUYECKHUX PEAKITHA YMCHHM
(hopMupoBaHHE YMEHHI U
HABBIKOB OpPTraHU3aluN
y4alMMHUcs CBOEH
DIIEKTPOIUTHYECKAS
bubmuorexa [JOK JIesITeTbHOCTH
1.3 IUCCOLIMAINA. XUMHUUYECKHAE 8 1
https://m.edso0.ru/7f41a636 (opranuzanus

peakuuu B pacTBOpax

CaMOCTOSITENIbHOM pabOThI
y4amuxcs, COO0ICHIE
TEXHHUKHU 0€30MaCHOCTH )



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

Hroro no pazneny

17

Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
OO01as xapakTepuCTHKA ¢dbopmupoBanue
bubmuoreka [JOK
2.1 XUMHYECKHUX 3JIEMEHTOB 4 KPUTHYECKOTO U
https://m.edso0.ru/7f41a636
VIA-rpynnsl. ["anoreHsr JIOTUYECKOTO MBITIICHHSI
(hopMHUpOBaHHE HABBIKOB
OIICHKH,
C TYpUPOBAHHUS
OO6m1as xapakTepucTuKa TPYKTYPHP
uHpopmanuu u
59 XUMHUYECKHUX 3JIEMEHTOB 5 bubnuorexa [JOK
: . BbIJICJICHHSI TJIaBHOTO
VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636 ’
BOCIIHTAHUE
COEIMHEHUS
OTBETCTBEHHOT'O U
OepeKHOTO OTHOIICHUS K
OKpY’Karolllen cpeze
(hopMupoBaHHE YMEHUIA
OO01mas xapakTepuCTHKa JIOBOJUTH HAYATYIO
53 XUMHYECKHX DJIEMEHTOB 3 bubnunoreka [JOK paboTy 10 KOHIIa,
' IVA-rpynmsl. Yriaepon u https://m.edsoo.ru/7f41a636 BOCITUTAHUE
KPEMHUH U UX COCAMHCHUS CO3HATEILHOM
JUCITUTUTAHBI
(hopMupOBaHHE OCHOB
OO01mas xapakTepuCTHKa IKOJIOTHYECKOM
54 XMMHUYECKHX JIEMEHTOB 7 bubmmorexa LIOK IPaMOTHOCTH,
' VA-rpynmnsl. A3ot, pocdop https://m.edsoo.ru/7f41a636 BOCIHTAaHNE UHTepeca K
U X COCTUHEHUS YYEHUI0, K ITPOIIeCCy
MTO3HAHUS
Wroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

dhopmupoBanue
CTpEeMJICHHSI BEIOUPATh
palMOHAIBHBIN IIYTh
pelIeHus 3a/1a4H,

3.1 OO0111e CBOMCTBAa METAIIIOB 4 bubmotexa [JOK BBITIOJIHECHHMS 3aIaHUS;
https://m.edso0.ru/7f41a636 N
(hopMupoBaHHe YMEHUIA
PYKOBOJCTBOBATHCS
paBUJIaMU TpU
BBIMIOJTHEHUH 3a/1aHUN
BOCTIMTAHHUE KYJIBTYPbI
obmenus (popmupoBaHue
3.9 Bakneimue MeTauisl U ux 16 bubmmoreka [IOK YMEHMH CIylIaTh,
COCJIMHEHUS https://m.edsoo.ru/7f41a636 BBICKA3bIBaTh U
apryMEeHTHUPOBATh CBOE
MHEHUE)
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
OCO3HaHME
HE00X0IMMOCTH
MPUMEHEHUS JTOCTUKCHHMA
41 BemecTBa 1 Marepuainsl B 3 bubmuorexa [IOK COBpEMCHHOI HayKu 1
JKU3HU YEJI0BEKA https://m.edso0.ru/7f41a636 N
TEXHOJIOTUH TSI
parroHaIEHOTO
MIPUPOJIOTIONIE30BAHHS
HWroro no pazneny 3
PezepBHOE Bpems 3 bubnuotexka [JOK OCO3HaHUE



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

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

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

HEOOXOIMMOCTH
MIPUMEHEHUS TOCTHXKCHHUI
COBPEMEHHOMN HayKH 1
TEXHOJIOTUH I
palroHaIBLHOTO
PUPOIOTIOTH30BAHMS



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hcnoans3oBanue
Ne uudgposbie
Tema ypoxka IIpakTuyeckue 000opya0oBaHusA
n/n Bcero o0pa3oBaTte/ibHbIC
padoThbI Touku pocra
pecypcsl
[Ipenmer xumuu. Ponib XMMHH B )KU3HU YETIOBEKA.
Xumusd B cucTeMe Hayk. Tena u BelecTna.
dusnuecKkue CBOMCTBA BEIIECTB. ATperaTHoe
bubnmnoreka HOK JlaboparopHoe
cocrosiHue BeuiecTs. Jl.on. 1. U3yuenue u 1
. https://m.edsoo.ru/ff0d210c =~ oGopynoBanme
orucanre GU3NIECKUX CBOHCTB 00Pa3IoB
HEOPraHMYECKUX BellecTB. BBOAHBIN HHCTPYKTaX
no Th.
Jlabopartopnoe
[TonsiTue 0 MeTOAAX MO3HAHKS B XUMHH 1 bubmorexa [JOK 0bopyaosaiHe,
A https://m.edsoo.ru/ff0d227e = matumk
3IEKTPONPOBOAHOCTH
[Tpaktrueckas padota Ne 1 «[IpaBuna paboTsl B Jatuuk
nabopaTopuu U MPUEMBI OOPAILICHHUS C 1 1 bubnmnoreka [JOK TeMnepaTyphbl,
nmabopaTopHbIM 00opyioBaHuEM». HCTpyKTax) https://m.edsoo.ru/ff0d23dc = maboparopHoe
o Th. o0opynoBaHue
JlaTunk
Uuctele BemecTBa U cMecu. CriocoObl pa3zieneHus
N bubnmnoreka [JOK 3JIEKTPONPOBOTHOCTH,
cMmecel. Jl.om. 2. Pa3nenenne cMecH ¢ IOMOIIBIO 1
https://m.edsoo.ru/ff0d26ca = maboparopHoe
Marnuta. Macrpykrax no Th.
o0opynoBaHue
[Tpaktuyeckas padora Ne 2 «Pa3nenenue cmeceit
(Ha mpuMepe OUYUCTKU TOBAPEHHOU COJIH )» 1 1 bubmorexa [JOK Jlaboparopuoe
puMep P ’ https://m.edsoo.ru/ff0d28c8 obopynoBaHue

HNuctpykrax o Th.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [IOK

0 ATOMEL H MOIICKY TEL https://m.edsoo.ru/ff0d2a6c
XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) bubmuorexa [JOK
7
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BENIECTBA bubmmorera LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE brbmmorexa LTOK
https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB bubmorexa LHOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
11 OtHocutenbHas atToMHast Mmacca. OTHOCUTENbHAS bubnuotexa [HOK
MOJIEKYJIIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B bubnmnoreka [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
KonunuectBo BemectBa. Monbs. MonsipHas Macca.
13 B3auMocBsa3p KonumyecTBa, Macchl M 4McCIa bubnmnoreka [JOK
CTPYKTYPHBIX €IWHHUI] BellecTBa. Pacyérel Mo https://m.edso0.ru/ff0d5230
dhopmynaM XUMHUYECKUX COCTMHEHUM.
®u3znuecKrue 1 XUMUUYECKHUE SIBJICHUSI.
Xumuueckas peakuus. Jl.om. 3. [Ipumepsr
¢u3nueckux (MIaBlIeHUE BOCKA, TAsTHUE JIbJA,
14 pacTupaHue caxapa B CTYIKe, KUTICHUE 1 bubnuotexa [JOK Jlabopartopnoe
KOHJICHCAIIMSI BOJIbI) M1 XUMHUYECKUX (TOpeHue https://m.edsoo.ru/ff0d37fa o0opyioBaHUE
CBEYH, NPOKAJIIMBAaHUE METHOU MPOBOJIOKH,
B3aUMO/ICHCTBUE MeNa C KUCIOTOM) SBICHUM.
Nucrpykrax no Th.
15 [Ipu3Haky 1 ycinoBuUs MPOTEKAHUS XUMHUYECKHUX bu6muoreka [JOK JlaboparopHoe
peakuuii. JI.om. 4. Peakiuu, wiumrocTpupyromme https://m.edsoo.ru/ff0d3al6 obopynoBaHue,
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OCHOBHBI€ MTPU3HAKU XAPAKTEPHBIX PEaKIIHil.
HNuctpykrax o Th.

JIaTYMK TEMIIepaTyphl

3aKOH COXpaHEHUsI MAaCChI BEIIECTB. XUMUUYECKUE
ypaBHeHnus Jl.on. 5. IIpoBenenue oneira,

bu6nuoreka [IOK

Becsl anekTpoHHbIE

16 WILTIOCTPH €ro 3aKOH COXPaHEHHS MaCCHI, JlabopaTopHoe
PHPYIOMIET P https://m.eds00.ru/ff0d3b88 patop
co3JlaHue MojieNiel MOJIeKyJ (IIIapOCTEP>KHEBBIX ). obopynoBaHue
HNucrpykrax o Th.
17 Beruucnenus koan4decTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Krnaccudukanusa XuMHUeCKUX peakiui
COEIMHEHUS, PA3NIO’KEHUs, 3aMeIIeHUs, 00MEHa).
( P ) bubnmnoreka HOK Jlaboparopnoe
18 Jl.om. 6. Pa3noxeHne OCHOBHOTO KapOOHaTa MeIn
https://m.edsoo.ru/ff0d3f34 o0opynoBaHue
(). Peaxiust 3aMeNICHUS] ME/IH HKEIC30M.
Nucrpykrax no Th.
bu6nuoreka [IOK
19 M. B. JIoMOHOCOB — yUEHBIH-IHITUKIIONICTUCT.
ye t A https://m.edsoo.ru/ff0d40c4
20 O6o6matromuit ypok mno teme «Beriecta u bubnmnoreka [JOK
XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bosnyx — cmech TrazoB. CocTtaB Bo3IyXa.
21 Kucimopon — »371eMEHT M NIpPOCTOE BEUIECTBO. bubnuoreka [JOK
O30H — awoTpoIHass MOAU(MUKAIMS KUCIOPOIaA. https://m.edsoo.ru/ff0d448e
Haxoxnenue kucimopoia B mpupo/Ie.
du3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpOAa
(peakuuu okucnenus, ropeaue). [lonstue 06
okcuaax. JI.on.7. KauectBeHHOE onpenesieHne
22 coepKaHus KACIopoaa B Bo3ayxe. HaOmroneHne bubnnorexa LOK Jlabopatoproe
P P e https://m.edsoo.ru/ff0d4614 =~ oGopynoBaHue

B3aUMOJICHCTBUS BEIIECTB C KHCIOPOIOM U
YCJIOBUA BOSHUKHOBCHUS U IIPCKPAILLCHUA
ropenus (moxkapa). O3HaKOMIIEHHE C 00pa3amMu



https://m.edsoo.ru/ff0d3b88
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OKCHJIOB Y OIIMCAHME UX CBOMCTB. MHCTpyKTaX
o Th.

CriocoObI osTy4eHHst KMUCIOPOAa B JIa00OpaToOpuu

bu6nmoreka [IOK

23 U TIpoMblIlIUIeHHOCTU. [IpuMeneHnue kucnopoa.
P P PO https://m.edsoo.ru/ff0d497a
KpyroBoport kuciopoaa B mpupoe.
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MOHATHE O TEPMOXUMHUYECKOM yPaBHEHUH, IK30- bubmmorexa [TOK JlaTuuk TeMieparypbl
P P ’ https://m.edso00.ru/ff0d4790 PALYP
Y DHJIOTEPMUYCCKUX PEAKITUIX
Tomnuso (HedTh, yroib U MeTaH). Y CUJIeHHE
25 MapHUKOBOTO 3 (deKTa, pa3pyiieHne 030HOBOTO Bu6mmorexa [IOK
cl1051, 3arpsAi3HEHHUE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
AJMUHHUCTpaTUBHAS KOHTPOJIbHAsA paboTa 1o
26 teMe «llepBoHaUaNbHBIE XUMUYECKUE TTOHATHS.
Kucnopon»
[IpakTuueckas padora Ne 3 o reme «llomydyenue
. bubmuorexa [JOK Jlaboparopnoe
27 1 coOupaHue KUCI0pO/ia, U3yUYEHUE €r0 CBONCTBY.
https://m.edsoo.ru/ff0d4ae2 o0opynoBaHue
Nuctpykrax no Th.
28 Bomopon — aneMeHT u mpocToe BeImecTBO. bu6nuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
duzndeckue U XUMHYECKHEe CBOMCTBA BOJOPO/IA.
29 [Ipumenenue Bogopoaa. Jl.on.8. Bzaumoneiicreue bubnmoreka [JOK Jlaboparopnoe
Bosiopona ¢ okcuaom meau (I1). MucTpykTax mo https://m.edsoo.ru/ff0d4dd0 obopynoBaHue
Tb.
bu6nuoreka [IOK
30 [ToHsITHE O KUCIOTaX U COJAX aTuuk pH
https://m.edsooru/ffodsodz |~ T R P
bubnmoreka [JOK
31 Crioco0bI TToTy4eHHs BOAOPO1a B TabopaTOpun nommoreka L

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 mo teme «Ilomyuenue

. bubnmoreka [JOK Jlaboparopnoe
32 1 coOMpaHue BOJOPOa, U3yUYCHHUE €0 CBOWCTBY.
https://m.edsoo.ru/ff0d4f42 o0opynoBaHue
HNuctpykrax o Th.
ModsipHblii 00bEM ra30B. 3aKOH ABOTAIPO.
bu6nuoreka [IOK
33 Jl.on.9. HabGmonenne o0pasIioB BEMIECTB
https://m.edsoo.ru/ff0d542e
koianuecTBoM 1 monb. MHcTpykTax no Th.
Brruncnenus o0bEMa, KOIMuecTBa BEIIECTBA ra3a
34 10 €T0 N3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH bubmmorexa [TOK
. y y https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO
35 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX Bubmorexa ITOK
p i https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
. Jlabopartopnoe
Ou3nyecKkue 1 XUMHUYECKHE CBONCTBA BOJIBI.
. bubmmoreka [JOK o0opynoBaHue
36 Jl.om.10. B3aumopeiicTBre BOAbI C METAIIaMU .
https://m.edsoo.ru/ff0d587a JlaTumkK onTUYeCcKOu
(natpueM u kambiueM). Unctpykrax no Th.
MJIOTHOCTH
bu6mmoreka [IOK
37 CoctaB ocHoBanwii. [TonsTre 06 HHAMKAaTOpaX atuuk pH
s P https://m.edsoo.ru/ff0d59e2 A P
Bopa xak pactBopurens. HachimieHHbie 1
HEHaCBIIIEHHBIE PacTBOPHI. PacTBOpMOCTh
BEIIECTB B BoJie. MaccoBasi 10J1sI BEIIECTBA B JlaTuuk onTHYeckoi
38 actBope. Posb pacTBOpOB B MPUPO/JIE U B )KU3HU bubmmorexa [JOK MJIOTHOCTH, TaTYUK
pacTBope. PacTBOPOB B HpHp : https://m.eds00.ru/ff0d5b40 ’
yenoseka. Jl.om.11. MccnenoBanue ocoOeHHOCTEN TEMIIEpaTypbl
PacTBOPEHUS BEIIECTB C PA3TMIHOM
pactBopumocTbiO. MHCTpYyKTax no Th.
IIpakTuyeckas padora Ne 5 o Teme
39 «IIpurotoBiieHHE PACTBOPOB C ONPENETEHHOMN bubnmoreka [JOK Jlaboparopnoe
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY. https://m.edsoo.ru/ff0d5eba obopynoBaHue

HNuctpykrax o Th.
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O6o6matomuii  ypok 1o Tteme «Kucmopos.
Bonopoa. Boga» KpyroBopoT Bozbl B NpHUPOJE.

bu6nmoreka [IOK

40
3arpsi3HEHUE TPUPOJIHBIX BoA. OXpaHa U OYMCTKA https://m.edsoo.ru/ff0d6342
MPUPOHBIX BOJI.
41 Kiaccudukanms HeopraHU4ecKuX COeTMHECHUMN. bubnmnoreka HOK
Oxkcupl: cocTaB, KiIacCU(UKaIUsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tosrydenue, pu3nvecKre U XUMHICCKUC
42 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KIacCU(PUKALIHS, bubnuoreka LHOK
43 uran 1 Haruuk pH
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue, pusnveckre U XUMHYECKHE
44 cBoiicTBa ocHoBaHuM. JI.om. 12. OnbITHI, bubnmnoreka [HOK JlaboparopHoe
MOJTBEPKIAIOIIME XUMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d67ca o0opynoBaHue
ocHoBaHuil. TucTpykTax o Th.
Kucnotsl: cocraB, kitaccupukaims, bubmnnoreka [IOK
45 Puican R Hatuuk pH
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue, pusnyueckre U XUMUUYECKHE
CBOKMCTBa KUCNIOT. Psan aktuBHOCTH MeTauioB H.
bubmmoreka [JOK Jlaboparopnoe
46 H. Bekerona. JI.om. 13. OnbITHI,
. https://m.edsoo.ru/ffOdfee2 o0opyaoBaHue
MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA
kucinor. Mucrpykrax no Th.
Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI
MoJTy4eHus1, GU3HMUECKUE U XUMUIECKUE
cBoiicTBa. Jl.om. 14. ONBITHL, MOATBEPIKIAIOIIHC
. . P bubnmoreka [JOK Jlaboparopnoe
47 XUMHUYECKHE CBOWCTBA coiell (BHITECHEHHUE
https://m.edsoo.ru/00ad9474  obopynoBaHHe

OJIHOTO ME€TaJula IPyTUM U3 pacTBOpa COJIH,
MOJIy4e€HUE HEPACTBOPUMBIX OCHOBAHHUM).
HNuctpykrax o Th.
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[TpakTuyeckas padora Ne 6. Pemenue

48 AKCIICPUMEHTAIIbHBIX 3a1a4 10 TeMe «OCHOBHBIC bubnmoreka [JOK Jlaboparopnoe
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI. https://m.edsoo.ru/00ad9b7c = obGopynoBanue
Nuctpykrax no Th.

49 ['eneTnueckas cBsI3b MEXKIy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

50 Cucremaru3anus 3HaHUH, pelIeHUe 3a/1ay. bubmmorexa [JOK

https://m.edso0.ru/00ad9ch2

51 O6o6maromuii ypok mo Teme "OCHOBHBIE KIacChl bubnmnoreka [HOK
HEOPraHUYeCKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
[lepBpie MOMBITKH KJIACCUPUKALNUNA XUMHUYECKUX
snemeHToB. [loHsiITHE O Tpynmax CXOAHBIX
AJIEMEHTOB (ILIEJIOYHbIE U MIETIOYHO3EMENbHbBIE
METaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,

50 KOTOpblE 00pa3yloT aMQoTepHble OKCUABl U bubmuoreka [JOK JlaGopatopHoe
rugpokcuasl. Jlom. 15. H3yuenuwe o6pa3noB https://m.edsoo.ru/00ad9ffa o0opyJoBaHuE
BELIECTB METaJIJIOB u HEMETAJIJIOB,

B3aUMO/ICHCTBUE TUAPOKCHIA [IMHKA c
pacTBOpaMH KUCIOT U menoued. MHCTpyKTax mo
Thb.

[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XMMU4eckux 3meMenToB . 1.

53 MenpneneeBa. Koporkonepuoanas u bubnmoreka [JOK
mnmHHONIepuoaHas Gpopmsl [leproanueckoit https://m.edsoo.ru/00ada52c
CHCTEMBI XUMHUYECKHX dJieMeHTOoB [[. 1.

Menneneena.
Ilepuonsl, rpynmnsl, noarpymnmnsl. Pusndeckui Butmiorexa [[OK

94 CMBICIT TIOPSIAKOBOTO HOMEPA, HOMEPOB Mepruoa U

TPYMIBI AJIEMEHTA.

https://m.edsoo.ru/00ada52c
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Crpoenune atoMoB. CocTaB aTOMHBIX SJIED.

bu6nuoreka [IOK

55
M3oTONBI. DIEKTPOHBI. https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

bu6nmoreka [IOK
56 nepBbix 20 XUMUUYECKUX 3JIEMEHTOB
. https://m.edsoo.ru/00ada6hc
Ilepunonnueckoii cucremst 1. 1. Menneneena
XapakTepucTuKka XUMHUYECKOTO 3JIEMEHTa 10 ero
nonoxeHnto B Ilepuommueckon cucreme JI. WM.

57 MenpneneeBa.  3aKOHOMEPHOCTH  W3MEHEHUs bubnmnorexka HOK
paguyca  aTOMOB  XHMMHUYECKHX  DJIEMEHTOB, https://m.edsoo.ru/00ada824
METAJINYECKUX M HEMETAJUIMYECKUX CBOMCTB IO
IpymIaM U IepHoIaMm.
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS

58 Hayku U npaktuku. [[. 1. MenneneeB — y4€HbIN Bubmorexa ITOK

K P o i ’ https://m.edsoo.ru/00ada96e
MeAaror u TpakJIaHuH
bu6nuoreka [IOK

59 DNEeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUYECKHUX https://m.edsoo.ru/00adaab8
3JeMEHTOB. MloHHas XxuMu4eckast CBA3b bubmuotexa [JOK

https://m.edsoo.ru/00adac34

60 KoBanenTHast monsipHasi XUMHYECKasi CBS3b brbmmorexa LTOK

P https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HemonsspHasi XUMUYecKasi CBSI3b bubmmorexa [JOK

P https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK

62 CreneHb OKUCIEHUS

https://m.edsoo.ru/00adae28
OKUCTUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH.
[Iporieccryl OKUCIEHUS U BOCCTAHOBIICHHUS.
bubnmoreka [JOK Jlaboparopnoe
63 Oxucnutenu u BocctaHoutenu Jl.om. 16.
https://m.eds00.ru/00adb076 = obGopynoBanue

OnbIThI, WJUTIOCTPUPYIOIINE TPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX PEaKIUil
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(ropeHue, peakliuy pas3ioKeHUsl, COEIUHEHU).

HNuctpykrax o Th.
CCYVY3u1 Bostorojickoii o0j1actu, rie BeASTCs
64 IIOATOTOBKA 10 XMMUYECKUM HaIIPaBJICHUSAM U 1
CHEIUATBLHOCTSIM.
65 MeTtop 351eKTpOHHOTO OanaHca 1 ﬁg&?ﬁ;fg;grou}é% db33c
66 O6o6maromuii ypok no teme «CTpoeHue atoma. 1 bu6nmoreka [IOK
XuMHYECKas CBS3bY https://m.edsoo.ru/00adb486
67 O060061eHre U crucTeMaTu3alys 3HaHU| 3a Kype 1 bubnnoreka IIOK
XHMUHU 8 Kjacca https://m.edsoo.ru/ff0d61c6
68 Bcepoccuiickas npoBepouHas padoTa. 1 bubnmnorexka HOK
CamocrositensHas padota. UJIU Pemenne 3anau https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
N unppoBLIE HUcnosb3oBanue
n/n Tewa ypoka Bcero Tpaxririeckue o0pa3oBaTe/bHbIE obopynoarus
padoThbI pecypebr Touku pocra
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cHUCTeMa XMMUYECKUX 3yeMeHToB []. M. 1 bubmuoreka [JOK
MenpneneeBa. Ctpoenue atoMoB. BBogHBII https://m.edsoo.ru/00adb59%
nHCTpyKTax no Th.
3aKOHOMEPHOCTH B H3MEHEHHUU  CBOICTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
5 Kajlus, Kaaplud ©W WX COCAUHCHUH B 1 bu6mmoreka [IOK
COOTBETCTBHHM C TMOJOXXEHHEM 3JIEMEHTOB B https://m.edsoo.ru/00adb6b6
[lepuonnueckoif cucreMe W CTPOCHHUEM UX
aTOMOB.
3 Knaccudukanms 1 HoMeHKIaTypa 1 bubnuoreka [JOK Taranx pH
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Byl XUMUYECKON CBSI3U U TUIIBI
KpucTaymmieckux pemérok. Jl.om. 1.
4 O3HaKOMIJICHHE C MOJIEISIMU KPUCTATUTHIECKUX 1 bu6mmoreka [JOK
pEMIETOK HEOPTAHUYECKHUX BEIIECTB — METAJIJIOB https://m.edsoo.ru/00adbac6
Y HeMeTaJuIoB (TpaduTa U aiMasa), CI0KHBIX
BeulecTB (xyopunaa HaTpus). Mactpykrax no Th.
O6o06maromuit ypok no teme «IloBTopenue u
5 yriyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fIesioB Kypca 1
8 Kimacca»
6 Krnaccudukanus XuMHYECKUX PEaKIUiA 1O 1 bubnuorexa [JOK Jatunk
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0 = Temneparypsl
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ITonsiTHE O CKOPOCTH XMMHUYECKOU PEaKIUH.
[ToHsITHE O TOMOTEHHBIX U FE€TEPOTEHHBIX
peaknusax. [lonarue 06 0OpaTUMBIX U
HEOOpaTHUMbBIX XUMUYECKHUX PEAKIIHIX.

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

10

11

12

ITonsaTHe 0 XMMHYEeCKOM paBHOBecHH. DaKTOpHI,
BIIMAIOIIME HA CKOPOCTh XMMUYECKOUN pEeaKIuu U
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs. [[onsaTue
o katanuze. JI.om. 2. UcciaenoBanue
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIIMK OT
BO3/EHUCTBUS Pa3IMUHbIX (PAKTOPOB.
Nucrpykrax no Th.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.
Jl.on. 3. OnbITHl, WITIOCTPUPYIOIINAE IPUMEPHI
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
(ropeHue, peakIuy pa3ioKeHus, COeTUHEHNS).
Nucrpykrax no Th.

Teopus 2MEKTPOIUTHUECKOMN TUCCOLMALINN.
CunbHble U cnabble neKTpoauTsl. Jl.om. 4.
HccnenoBanue 31€KTpOIIPOBOAHOCTH PaCTBOPOB
BELIECTB, MIPoLiecca AUCCOLUALIMY KUCIIOT,
menoyeit u conet. Mucrpykrax o Th.

Hounnsle ypaBHeHus peakuuid. JI.om. 5. OneITsl,
WJUTIOCTPUPYIOLIME TPU3HAKU TPOTEKaAHUS
peaxiuiit HFOHHOTO oOMeHa (0Opa3oBaHHe OCaiKa,
BBIJIETICHUE ra3a, 00pa30BaHUE BOJIbI).
Nucrpykrax no Th.

XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAaHUN B

CBETEe NPEACTABICHUN 00 3JIEKTPOTUTHYECKON
JUCCOLIUALUY.

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

JlabopaTopHoe
o0opynoBaHue
JlaTuuk
TEeMIEPATyphl

JlaGopaTopHoe
obopynoBaHue

JlaTuuk
3JIEKTPOINPOBOIHOCTH

JlaGopatopHoe
obopynoBaHue



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOMCTBA COJIEN B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHUECKON

13 nucconuanui. Jl.om. 6. Pacno3naBanue bubmuoreka [JOK JlaGopaTopHoe
HEOPraHWYECKUX BEIECTB C TOMOIIIBIO https://m.edsoo.ru/00add8b2 = oGopynoBaHue
KaueCTBEHHBIX peakluii Ha HOHbI. MHCTpyKTax
o Th.

. bubmuoreka [JOK

14 [TonsiTve o TUApPOIM3E CONICi https://m.e dsocI)_Fru 100add9dd Hatunk pH

15 O00011IeHrE U CHUCTEMATU3AIM 3HAHUN 10 TEME bu6mmoreka [JOK
«BelecTBO M XMMUYECKask PEaKIUs» https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1. «Pemienue

bubnnoreka [JOK JlaboparopHoe

16 AKCIIEPUMEHTANBHBIX 3a7au». UHCTpYKTax Mo
TE. https://m.edsoo.ru/00addbfa = oGopynoBanue
O60061maromui ypok 1mo Teme

17 <<9J‘IeKTp0J‘II/ITI/I‘{yel:::KaSI JIACCOIUALINS. bubamorexa [OK

https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO6mrast XxapakTepuCTHKA rajJOreHOB.
Oco0eHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe
cTenenu okucienus. CTpoeHue u pu3ndecKkue
CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB.

18 XUMHYECKHE CBOMCTBA HA TPUMEPE XJI0pa. bubnmnoreka [JOK
JlericTBHE XJIOpa HA OPraHU3M YesoBeka. JI.or. https://m.edsoo.ru/00addfe2
7. N3ydyenue oOpa310B rajloreHu/10B, OMbITHI,
oTpaxkaromue GU3nIecKue U XUMUIECKHE
CBOMCTBA TAJIOTEHOB U MX COSINHEHHH.

Nucrpykrax no Th.
XiopoBoaopoAd. /[elcTBrue XJI0poBOAOpOJa Ha Butmorexa LOK JlaGopaTopHoe

19 opranu3Mm  uenoBeka.  ConsiHas ~ KHCIOTa, o0opynoBaHue

XUMHUYECKHE CBOMCTBA, MOJIy4YEHUE,

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

Hatuuk pH



https://m.edsoo.ru/00add8b2
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IIpUMEHEHHe. BaxHelmme Xxyopuasl M HX
Haxoxjaenue B npupoae. Jl.om. 8. KauecrBennas
peakuus Ha XJIOpua-uoHbl. MHCTpyKTax no Th.

[IpakTrueckas padota Ne 2 o Teme

. N bubnmoreka [JOK JlaboparopHoe
20 «[TonydyeHnue consiHOIN KUCIOTHI, U3yueHUe e
. https://m.edsoo.ru/00ade348 = oGopynoBaHue
cBorcTBY». MHCcTpykTaxk no Th.
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
21 €aKIUH, €CITU OJTUH U3 PEarcHTOB JIaH B bubmmorexa HOK
P ’ p https://m.edsoo.ru/00ade488
H30BITKE.
OO6mas xapakrepucTuka 31eMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHMS ATOMOB,
99 XapakTepHble CTeNeHN okucienus. CTpoeHue u bubnuorexa [JOK
(u3HYeCKre CBOMCTBA ITPOCTOTO BEIIECTBA https://m.edsoo.ru/00ade64a
KHCIIOpo/ia. AJITIOTPOITHBIE MOAU(PHUKAIIUU
KHUCJIOPO/JIa.
Crtpoenue, puznueckue 1 XMMUIECKHE CBOMCTBA
cepbl. AJIJIOTPOITHBIE MOAU(UKAIIUU CEPBI.
23 Haxoxaenne cepbl 1 €€ COeqUHEHNN B IIPUPOIE bubmmorexa [TOK
p pHp https://m.edsoo.ru/00ade64a
Jl.om. 9. O3HakoMyIeHHE ¢ 00pa3aMH Cephl U €€
coenuHeHusmu. Mucrpykrax o Th.
24 CepoBoaopon, cTpoeHue, hu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U
XUMHYECKHE CBOMCTBa, TpuMeHeHHe. Comn
cepHoit kucioTsl. Jl.om. 10. M3yuenue Hatuuk pH
25 XUMHUYECKUX CBOMCTB pa30aBIECHHON CEpHOM Bubmmorexa LIOK JlaBoparopHoe
p N P https://m.edsoo.ru/00adea28 patop
KHCIIOTHI, IPOBE/ICHNE KAYCCTBCHHON PEaKIINH o0opynoBaHue

Ha cynb(haT-uoH. HabmoaeHnue npouecca
o0yTJIMBaHUS caxapa Mo JAeicTBUEM



https://m.edsoo.ru/00ade348
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KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
HNuctpykrax o Th.

XUMHYECKUE pEeaKIMH, JeKallue B OCHOBE
MPOMBIIIICHHOTO CHOco0a TOJYYEeHHUsI CEpHOM
KHCIOTBHI. Xumugeckoe 3arpsi3HEHHe

bubmuorexa [JOK

26 .
OKpYy)Xalollel cpeapl COCAUHEHUSIMH  CEpbI https://m.edsoo.ru/00adec8a
(KUCTIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa H
BOZOEMOB), CITOCOOBI €r0 TIPEIOTBPAIICHHSI.
97 Brruncnenme MaccoBoit 107U BbIX0/1a MPOAYKTa bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 31eMeHToB VA-
rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIIECHUS. A30T,
28 acmpoCTpaHEeHHUE B pUpoe, Gusndeckue u bubmmorexa [JOK
pactipoctp N PHpOE, https://m.edsoo.ru/00adeeab
xumudeckue cBorcta. Jl.om. 11. O3nakomienue
¢ U3nYeCKUMU CBOWCTBaMU a30Ta, hocdopa u
nux coennHeHni. Mucrpykrax no Th.
AMMUak, ero Gu3NYeCKue 1 XUMUIECKHE
CBOICTBa, NOJIydyeHue U npuMeHenue. Comun Hatuuk pH
bu6mmoreka [JOK
29 aMMOHWUS, UX PU3NUECKHE U XUMUYECKUE JlaGopaTopHoe
. https://m.edsoo.ru/00adf004
cBoiicTBa, mpuMeHenue. Jl.om. 12. KayecTBenHas obopynoBaHue
peakuus Ha MoH aMMoHuA. MHcTpykTax no Th.
[TpakTuueckas padora Ne 3 mo Teme
. bubnuorexa [IOK JlaGopatopHoe
30 «[Tomy4yeHne aMMuaKka, U3y4eHHUE €ro CBOMCTBY.
https://m.eds00.ru/00adf180 = obGopynoBaHue
Nucrpykrax no Th.
A3oTHas KUC0Ta, e€ MmoyydeHue, Gu3ndeckue u
XxuMuyeckue cporcrtna. Jl.om. 13. bubnmnoreka [JOK
31 R Hatuux pH

B3anMozeincTere KOHLIEHTPUPOBAHHOM a30THOU
KHUCJOTHI ¢ Meablo. MHcTpykTax no Th.

https://m.edso0.ru/00adf306
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32

33

Kpyrosopor a3ora B npupone. Mcnonb3oBanue
HUTPATOB U COJIE aMMOHHUSI B KAUeCTBE
MUHEPaIbHBIX yI0OpEeHHH. XMMUYECKOE
3arpsi3HEHUE OKPY’KAIOLIEH Cpelibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIHU,
3arps3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).
Jl.on. 14. O3HakoMiIeHHE C 0Opa3aMu a30THBIX
ynoopenunit. Macrpykrax no Th.

docdop, amorpornHbie Moaudukammuu Gocdopa,
¢busnueckue U xuMudeckue cporctra. Okcumg
docdopa (V) u pochopras kuciora,
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
nostydenue. Jl.om. 15. KauecTBeHHas peakuus Ha
¢dochar-non. Uncrpykrax o Th.

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

Hatunk pH
JlabopaTopHoe
obopynoBaHue

34

Hcnonb3oBanue GochaToB B KauecTBe
MUHEpAJIbHBIX yI00OpeHuil. 3arps3HeHne
npupoHOH cpenbl pocdaramu. Jl.om. 16.
O3zHakoMmIieHue ¢ oOpa3uamu GpochopHbIX
ynobpenuii. Uncrpykrax o Th.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

OOm1ast xapakTepucTHKa 31eMeHTOB [VA-
rpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHBIE CTETIEHN OKUCIICHUA. Y TIIepoS,
JUTOTPOTTHBIE MOIU(UKAIIIH, PACTIPOCTPAHEHHE
B IpUpoe, GU3NIECKUE M XUMHUYECKHE
cBoiicTBa. Axcop6rus. Jl.om. 17. M3yuyenue
MoJIesIel KpUCTATMYECKUX PEeIIETOK aiMasa,
rpaduta, GpysuiepeHa, 03HaKOMIICHHE C
IPOLIECCOM aACOPOLIUH PACTBOPEHHBIX BEILECTB
aKTHBHPOBAHHBIM YTJIIEM U YCTPOHCTBOM

bu6mmorexa [JOK
https://m.edsoo.ru/00adfd9c
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nporusorasa. Mucrpykrax no Th.

36

Oxcuppl yriaepona, ux pusndeckue u
XMMHUYECKHE CBOMCTBA, ICHCTBUE HA JKUBEIC
OpraHU3MBbl, IOJIYYCHUE U IPUMEHECHHE.
DKosornyeckue npooaeMbl, CBSI3aHHBIE C
okcuoM yriepoaa (IV), runoresa riod6aabHOro
MOTETUICHUS KJIMMaTa, TapHUKOBBIN 3(PeKT.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYronbHas kucioTa U €€ coyd, uxX (pu3nuecKue u
XUMHYECKHE CBOIICTBa, MOJIyYeHUe U
npuMeHeHue. lcnonb3oBaHue kapOOHAToB B
OBbITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM
xo3siicTBe. KpyroBopot yriaepoaa B npupoze.
[IpakTuueckas pabora Ne 4 o teme "l[lonyuenue
yriekucnoro rasa. Kauectsennas peakuus Ha
kapOonat-uon". Muctpykrax mo Th.

IlepBoHauyasbHble TOHATHS 00 OpPraHUYECKUX
BEIIECTBAX KaK O COEJUHEHHUSAX yIriepoja
(MeTaH, »JTaH, OTWUJIEH, AalleTWIEH, 93TaHOI,
TIUIEpUH, YKCycHast Kkuciorta). IlpupomHbie
WCTOYHUKH YTIIEBOJIOPOJIOB (yroib, IPUPOIHBIHI
ra3, He(Th), NPOAYKTHl HUX MepepaboTKH
(OeH3uH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[ToHATHE O OMONOTHYECKH BAXKHBIX BEIIECTBAX:
KHpax, Oelkax, yrieBoJax — U UX POJIA B KU3HU
YeJI0BEKa. MarepuansHoe €/IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKHX COEUHEHHH.

Kpemuuii, ero ¢usmueckue W XUMHUYECKHE
CBOI>'ICTBa, MOJIYUCHHUC 158 IMPUMCHCHHUC.
Coenunenus kpemHusi B npupone. OO6mme
npeacTtaBieHuss o0 okcuge kpemaus (IV) u

bubmuoreka [JOK
https://m.edsoo.ru/00ae006c¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

Haruux pH

JlaGopaTopHoe
obopynoBaHue

JlaGopatopHoe
obopynoBaHue



https://m.edsoo.ru/00adfebe
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KPEMHHUEBOM KHUCJIOTE. CuiukaTsl, 150.
UCIOJIb30BaHWE B OBITY, B IPOMBIILJICHHOCTH.

Baxwnerimue CTPOUTEIbHBIC MaTepHabl:
KepamuKa, CTEKJIO, [IEMEHT, 0eToH,
KEJIe300€TOH. [TpoGiembr 0e301macHOTO

UCIIOJIb30BAaHUSl CTPOUTENIBHBIX MAaTepUaOB B
noBcenHeBHoN xu3Hd. Jl.om. 18. KadyecTtBenHuas
peakuuss Ha CHJIMKAaT-HOHBI, O3HAaKOMJICHHE C
MPOAYKIIMEN CHUJIMKATHOM IIPOMBIIUICHHOCTH.
HNucrpykrax o Th.

41

[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBLHBIX 3a/a4 110 TeEMe
«Baxueiime HeMeTaIbl U UX COEAUHEHUS.
HNucrpykrax no Th.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

JlaGopaTopHoe
o0opynoBaHue

42

43

O6o0maromuii ypok 1o teme «Baxuenme
HEMCETAJJIBI U UX COCOUHCHU S

OO1m1ast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB
— METAJIJIOB HA OCHOBAHWUM UX ITOJIOKEHUS B
[Iepnonnueckoil cucTeMe XMMUYECKHUX
anemeHToB JI. 1. Menaeneesa u CTpoeHus
aToMOB. MeTtayuinueckasi CBS3b U METaJUIMYeCcKast
KpUCTaJUITMYecKas pemerka. dusnueckue
coiicTBa MetayiioB. Jl.om. 19. O3nakomiieHne ¢
o0pa3liaMu METaJJIOB U CIIaBOB, UX
¢usnueckumu cpoiictBamu. MucTpykTax no Th.

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae0el8

bu6mmorekxa [IOK
https://m.edsoo.ru/00ael103e

44

XHWMHYECKHE CBOMCTBA METAJLIIOB.
DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN
METaJUIOB.

bu6mmorexa [{OK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

O6mue ciocoObl monydeHus: MmetamuioB. CrutaBsl
(cTanp, 4yryH, TIOpaTIOMUHUN, OpOH3a) U UX
MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.
Brruuciienus o ypaBHEHUSIM XUMHUYECKUX
peaKIvii, €CITM OJMH U3 PEarcHTOB COJCPKHUT
MIPUMECH

[ToHATHE O KOPPO3UU METAIJIOB, OCHOBHEIE
CIOCOOBI 3aIIUTHI X OT Koppo3uu. Jl.om. 20.
N3ydenue pe3ynbTaToB KOPPO3UH METAJLIOB.
HNucrpykrax o Th.

[IemouyHble METAJIIBI: TTOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHTOB /1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, Hax0XJeHue B npupoae. Pusndyeckue u
XUMHUYECKHE CBOICTBA (HA MpUMEpe HATPHS U
KaJIust).

Okcuabl W TUIPOKCUABI HATpUS M Kajusl.
[IpumeHeHne 1IENOYHBIX METAUIOB M HX
COCIUHCHMH.

[[lenoyHO3EMENBHBIE METAILIBI: IIOJIOKEHHUE B
[Iepuoanueckoit cucTreMe XUMUYECKUX
anemeHToB J[. 1. Menzaeneesa, crpoeHne ux
aTOMOB, HaXOXJeHWE B pupoje. PU3NYecKre u
XUMHYESCKHE CBOMCTBA MarHus U KalbITHs.

Baxneiimme coequHEHUS KaIbIKS (OKCHI,
ruapokcu, conu). Jl.om. 21. KauecTBeHHbBIE
peaKkIy Ha HOHBI: MarHus, Kanpius. M3yuenue
0COOEHHOCTEN B3aUMOJAEHCTBUS OKCUIA KaJIbIIHI
u Hatpus ¢ Bogoil. MuctpykTax no Th.

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edso0.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

Hatunk pH

JlaGopatopHoe
obopynoBaHue
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

51 peaKkIuii, eclii OJIMH U3 PEareHTOB JaH B
M30BITKE.
52 JKécTkoCTh BOMIBI M CIOCOOE! €€ YCTpaHEHUS bubnnorexa [IOK
yerp ' https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo teme "XKécTkocTh
R " bubnmoreka [JOK JlaboparopHoe
53 BOJIbI U METOBI €€ ycTpanenus". MHCTpyKTax
https://m.edsoo.ru/00aelae8  oGopymoBaHHE
no Th.
AmoMmunuil: nonoxenue B Ilepunoauyeckon
CUCTEME XUMHUYECKUX 31eMeHToB 1. 1.
54 MenpeneeBa, CTpoeHHE aTOMa, HAXOXKJICHUE B bubmmorexa [JOK
- ¢1P ’ . https://m.edsoo.ru/00aelc64
npupojie. Puznyeckre 1 XMUMUYECKHE CBOMCTBA
AITFOMUHHSL.
AMpoTepHbIe CBONCTBA OKCH/IA U THUIPOKCHIA
amomuHus. Jl.on. 22. KauecTBeHHBIE peaklny Ha
bubnuoteka [JOK JlaGopaTopHoe
55 HOHEI aIIOMUHUS, IIMHKA. VccneqoBanme
. https://m.edsoo.ru/00aelc64  oGopynoBaHUE
aM(pOTEePHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS H
rugpokcuaa nuHka. Macrpykrax no Th.
Keneszo: nonoxenue B [lepuoanyueckoit cucreme
56 XUMHU4YecKux dyemeHToB 1. Y. Menjeneena, bu6mmorekxa [IOK
CTPOECHUE aTOMa, HAXOXKJAECHUE B IPUPOJIE. https://m.edso00.ru/00ae1d86
dusnuecKkre 1 XMMUUECKHE CBOMCTBA jKelle3a.
Oxcupl, TUIPOKCUIBI U conn kene3a (1) n
xkenesa (111), ux cocras, cBOMCTBA U MTOJTyUCHHE.
(i i bubmmoreka [JOK JlaboparopHoe
o7 Jl.om. 23. KauecTBeHHBIE PEAKIIMU Ha HOHEI _
https://m.edsoo.ru/00ae35e6 = obopyaoBaHue
xenesa (II) u xxenesa (I1I), menu (11).
Nuctpykrax no Th.
58 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX

peakIuii, eClii OJIMH U3 PEareéHTOB COJICPKUT
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IIPUMECH.

[IpakTrueckas padota Ne 7. Permenue

59 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 bubmuoreka [JOK JlabopaTopHoe
«Baxxuelnme MeTauIbl U KX COCTUHEHUS). https://m.edsoo.ru/00ae3de8 = obGopynoBaHue
Nucrpykrax no Th.

60 Brrunciienuss MaccoBoil J0JIM BBIXOJa TPOAYKTa 1 bubmuorexka [JOK
peakuuun https://m.eds00.ru/00ae1750
Brruncnenus no ypaBHEHUSIM XUMHUECKUX bubnmoreka [JOK

61 . 1
peaKuid. https://m.edsoo.ru/00adb33c

62 O6o06maromuii ypok mo teme «BaxHeitme 1
METAJIIBI U UX COCTMHEHUS
BemecTBa u Marepualbl B MOBCEHEBHOM KU3HU

63 yenoBeka. Jlom. 24. Usyuenue oOpa3uoB 1 bubnuoreka [IOK
MarepuaioB  (CTEKJO, CIUIaBbl  METAJLJIOB, https://m.edso0.ru/00ae3f50
nojguMepHble Marepuansl). MHcTpykTax mo Th.

XUMHUECKOE 3arps3sHEHUE OKPYIKAIOIIEH CpeIbl
64 (mpenenpHas qOMyCTUMAsT KOHIIEHTPAITUs 1 bubmmorexa [TOK
p Y P https://m.eds00.ru/00ae4270
Bentects — [1/1K)

65 Ponb xuMHUM B peIIeHUH SKOJIIOTHUECKUX 1 bub6nuorexa [IOK
npo0iem https://m.eds00.ru/00ae4270
besomnacHoe ncmonbp30BaHKe BEUIECTB U

66 XUMHYECKHUX peakiuii B ObITy. [TepBas momorpb 1 bubmmorexa [OK

peardt Y- 1P B https://m.edsoo.ru/00ae0d0a
MIPU XUMUYECKHUX 0KOTaX M OTPaBICHUSIX

67 I'te moy9uTh XUMHUYECKUE CIICIIHATFHOCTH B 1
Bonoroackoit obnactu

68 O06001IeHre U cucTEMaTU3AIMs 3HAHUN 3a KypC 1 bubnmnoreka [JOK
xuMun 9 knacca https://m.edso00.ru/00ad9ch2
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe oO0IIeCTBO
«3narensctBo «IIpocBemienue»

* Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AKinonepHoe 00I1IeCTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. I1. Y. becnanos, M.B. JlopodeeB Peanuzamus o6pa3oBaTenbHbIX TPOrpaMm
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAIPABICHHOCTEN IO XUMHH C
UCIIOJIb30BaHUEM o0bOopynoBanus 1eHtpa «Touka poctay Mertoauueckoe
rmocobue Mockaa, 2021

2. Xumus (6a30BbIii ypoBeHb). Peammuzanus tpeboBanuit ®I'OC ocHOBHOTO
oO1rero oopa3oBaHusi: MeToanueckoe nocodue s yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pen. I'. B. Ilmuyrmnon. M.: ®I'BHY «MHcTHTyT
cTpaTeruu pa3Butusi oopazoBanusi PAOy», 2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://m.edsoo.ru

2. https://fg.resh.edu.ru

3. https:/Hfipi.ru

4. https://chemistry-at-home-together.ru

5. https:/Ivk.com/video/@polytechmuseum

6. https://resh.edu.ru



