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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma 1o XMMHUHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMUs
st ooydarommxes 8-9  kmaccoB MAOY Crpexnunckas COIIl cocraBiena Ha
OCHOBE TpeOoBaHWUN K pe3yJbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTenbHOMI
porpaMMbl OCHOBHOTO 00111ero o0pa3zoBanus, npencrapieHubix B ®I'OC 000, a
TaKXKe€ C Y4ETOM y4eOHOro IIJaHa OCHOBHOTO OOIIero oOpa3oBaHMS,
yTBepxkéHHoro npukazoM MAOY Crpexaunckas COILL ot 22.08.2025 Ne48/2 «O
BHECEHUM HM3MEHEHUN B OCHOBHYIO O00Opa3oBaTEeIbHYI0 MPOrpaMMy OCHOBHOTO
oOmero oOpa3zoBanus». PabOowas mnporpaMma 1O XUMUU 8-9 xmaccos
OpHEHTHPOBaHA Ha IIEJIEBBIC MPUOPHUTETHI, CHOPMYIUPOBaHHBIE B (eaepaTbHON
paboueil mporpamMme BOCIHUTaHMS U B paboueit mporpamme BocnuTanuss MAQOY
Crpexnunckas COILI.

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K peE3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (pepepaibHOM pabouei MPOrpaMMbl BOCTIMTAHUS
U C Yy4eTOM KOHIUEMIMHU TMPEenoJaBaHusi ydyeOHOro mpeamMera «XuMus» B
oOpasoBaTebHbIX opranuzamnusax Poccuiickoit deaeparuu.

[Iporpamma 1mo Xumuu Oa€T TpEACTaBICHUE O LENAX, OOIEeH CcTpareruu
OOy4eHHMs, BOCTIHTAHHS ¥ Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTO
npeamMera, yCTaHaBJIMBAET o0s3aTeNIbHOE PEeIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe €ero IO KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM W TeMaM MPOTrpaMMbl MO XHMHUH, OMNPENEsieT KOJWYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTepUCTUKU coZIepKaHUs, PEKOMEHAYEMYIO
MOCJEA0BATEIbHOCTh  M3YYEHHUS] XHUMUU C YYE€TOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCGHHOCTEM OOydYaroUIuxcs, OMNpeaAesisieT BO3MOXXKHOCTU MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIETO 00pa30oBaHMs, a TaKkKe TPEOOBAHUM K
pe3ynbTaTam oOy4eHHSI XUMUU Ha YPOBHE IeJIei N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATETLHOCTH O00yYaromerocs MO0 OCBOCHHIO
y4eOHOTO CoJiepKaHusl.

3HaHWE XUMHHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHS MHUPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUN O MaTEPUATbLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrurM M 00 HBOJIIOIMHU BEUIECTB B MPHUPOJIE, O MYTAX pEHIeHUs! riao0aabHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MTUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHCHHUS.



N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUS U
dbopMHpOBaHUs KYJbTYpPbl JMYHOCTH, €€ 0011l U PyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaromMXxcs, HaBBIKOB HX CaMOCTOSITENIbHOW Y4yeOHOW JEsTEeIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCUOHATBHON A TEIbHOCTH;

3HaKOMUT CO cHeuu(UuKod HAyYHOrO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TaroM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYYHOI rPaMOTHOCTH 00yYaroLuXCsl;

crocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIepKaHUSl ~ yuyeOHOro  MpeaMeTa, KOTOpBIA  ABISAETCA  MEAarorn4ecKu
allaliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKHU XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOILEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUH
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHMsl MPOrpamMMbl IO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUN O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl MO0 TMPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUMN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOMN CBA3Y;

— TMpeACTaBleHUN 00 JIEKTPOJIUTUYECKON AMCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHAS (PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOIO IIPUMEHEHHUSI U TIOJTyYECHHS NU3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMUU CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIIAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE



e€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOI'O OTHOLLIEHUS K HAyYHOMY 3HAHUIO U METOJIaM
NO3HaHUs B Hayke. V3yueHue XMMHMM NMPOUCXOIUT C NPUBJICUCHHEM 3HAHUHI M3
paHee M3YYCHHBIX yUeOHBIX MpeaMeToB: «Okpykawmuid Mupy», «buomorus. 5—7
KJ1accb» U «Pusuka. 7 Kinacey.

[Ipy w3ydeHWHM XUMHUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMYECKON HayKd Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JeSITeIbHOCTH YeJI0BeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3a1a4a
y4eOHOro MpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUMN, TOCTYITHBIX
00001IeHNI A MHUPOBO33PEHUECKOT0 XapaKTepa, s3blKa HAayKH, B MPUOOLIEHUU K
Hay4YHBIM METOJIaM IMO3HAHUS NMPU U3YUYCHHH BEIECTB U XMMHUYECKUX PEaKIHii, B
(GOopMUPOBAHNH U Pa3BUTUU NTO3HABATEIBHBIX YMEHUM U UX IPUMEHEHUH B yUEOHO-
NIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON AEATEIbHOCTH, OCBOCHUHU IIPaBUII
0e30macHOro oopalieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipy M3y4eHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS BAKHOE
3Ha4YeHHE NMPUOOPENTU TaKUE LI, KakK:

— (OpMHUPOBAHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CTIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIINMCSI YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYEeCKOe TMpPUOOIIEHHUE
O0yyaroumxcs K CaMOCTOSITEJIbHOM MMO3HABATEIbHON JESTENbHOCTH, HAay4HBIM
MeToJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUY;

— o0ecredeHue yCIoBUM, CITIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHUSA, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUY€HUE MIJis
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBSICHATH W OLEHUBATh SIBICHUSA
OKpY>KaIOIlIEr0 MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHbIE MPU H3yUYEHUU
XUMHH, TPUMEHATh UX MIPU PELICHUH MPoOIeM B TOBCEIHEBHOM KU3HU U TPYIOBOU
NeSTENIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAHUSA [IEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH DKOJIOTHUYECKU
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXPaHEHHs CBOETO 3/10POBbsI U OKPYXKAIOIIe MPUPOJIHON cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOUIIs M HAMPaBIEHHOCTH JAJbHEHIIIETO
oOyJeHHUsI.

OO11ee Yncio 4acoB, OTBEAEHHBIX IS U3YYCHHS XMMUHU Ha YPOBHE OCHOBHOTO
oOirero ob6pa3zoBanusi, coctaisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

Jlist peanuszanuu mMpoOrpaMMbl HCTIOIB3YIOTCS YUEOHUKH, TOMYIEHHBIE K
UCIIOJIb30BAHUIO TPU PEATH3AIMU UMEIOIINX TOCYJAPCTBEHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeIbHBIX MPOrPaMM HAYAJILHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeIHEro
o0miero o0pa3oBaHWs OpPraHU3AlUSIMH, OCYIIECTBISIOMUMHA 00pa30BaTEIbHYIO
NEeATENbHOCTD, MPUKa30M Munmpocsenenus ot 26.06.2025 Ne 495:

o Xumus, 8 kmacc: 0a30BbIi ypOBEHb: YYEOHHK; 5-¢ U3IaHuE,
nepepadboranHoe ['abpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A., AO
«3parensctBo "[IpocBemienue »;

o Xumus, 9 «macc: 0a30BBIi ypOBEHb: YYEOHHWK; 5-¢ U3IaHUE,
nepepaborantoe ['abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AO
«3parensctBo "[IpocBenienue »;

DJIEKTPOHHBIE 00pa30BaTENIbHBIC PECYPCHI, JOMYIICHHBIE K UCIOJIH30BAHUIO
IpU pean3alii UMEIONUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeIbHBIX
IporpaMM Ha4yaJlbHOrO  OOINEro, OCHOBHOTO OOIEro, CpeaHero OoOIero
oOpa3oBaHus nprukazoM MunnpocsemeHus ot 23.07.2025 No 551.



COJAEPXKXAHME OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢hopmyiia. BaleHTHOCT, aTOMOB XUMUUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAs aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHag Macca. MaccoBast oJIsl XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsSI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemectBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKUE SABJICHUS. XUMHUYECKas PEaKUUs U €€ NMPU3HAKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYI0M, MpaBWjiaMu paboThl B Ja0OpaTOPUU U
npuéMamMu oOpaileHus ¢ J1abopaTopHbIM 000pYyIOBaHUEM, U3YUCHUE U OMUCAHUE
bU3NYEeCKNX CBOWCTB 00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMs BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUJOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
mean (11) mpu HarpeBaHuM, B3anMoIeCcTBHE Keje3a ¢ pactBopoM cos menu (11),
U3y4YeHHE CIOCOOOB pPa3felIeHHs] CMECEil: ¢ MOMOIIBIO MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAINS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MTOBAPEHHON
COJIM, HAOJIOJICHUE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3JaHUE MOJEIIEN MOJICKY
(IIrapocTepKHEBBIX ).

BaxHellline nNpeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3jneMeHT u mpocToe
BemecTBo. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE W XUMHUUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJIYYCHHUST KHUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopot
KHcIopoza B mpupoae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/Ia.



TemnoBodt »hdexT XUMHUECKOW peakluu, TEPMOXHMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/IyXa, YCWJICHUE TapHUKOBOTO A (PekTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bonopon — snemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B Ipupoe,
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOORI ToTydeHusl. KucmoTsl
Y COJIN.

MonspHbiii 00bEM ra3oB. Pac4€Tsl M0 XUMHUYECKUM YPaBHCHHSM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacebllieHHbIE M HEHACBIIMIEHHbIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 105 BEmEecTBa B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpHUpoOJie U B KU3HU 4YeiioBeKa. KpyroBopor Boabl B mpUPOJIE.
3arpsA3HeHne NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3MYecKue W XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiatrypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucioT. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyudeHne KUCIOT.

Conu. Homenknatypa coisieil. @U3M4YECKUE U XUMHYECKHE CBOWCTBA COJICH.
ITonyyenue coiei.

['eHeTnueckas CBSA3b MEKIY KJIACCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENENICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, MOITYyUYEHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOWMCTB KHUCIOPOJa, HaOJIOJCHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpanieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3IaMu OKCUJIOB U OTTMCAHUE
WX CBOWCTB, TMOJy4eHUE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHUE CBOMCTB
BOZIOpO/ia (TOpeHue), B3auMo/ieicTBre Bogopoa ¢ okcugaom meau (1) (BozmoxkHO
UCIIOJIb30BAaHUE BUECOMATEPUAIIOB), HAOIIOEHUE 00Pa31I0B BEUIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHHe OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHUE BOJABI C MeTaulaMH (HATPUEM H
KaJbliueM) (BO3MOXXHO MCIOJIb30BaHME BHJIEOMATEpPHANIOB), HCCIIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcuna meau () ¢ pactBopom cepHON KHCIOTHI, KHCIOT C METajulaMu, peakiui
HEWUTpaIu3aluy, IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME
«BaxHelune K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanyecknn 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKLIHHU

[lepBble TOMBITKH KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJllbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEPHbIE OKCUIBI
Y TUAPOKCUBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoinas u jiuuHHonepuoaHas popmel [lepuoanueckoit
cucrembl xumuueckux syiemeHtoB J[. M. Menpaeneesa. Ilepuoasl u TIpymmsl.
PuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIIBI JJIIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoi cucteme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. . M. MenneneeB — y4é€HbId U
I'PaKIaHMH.

Xumuueckass cBsA3b. KoBanmeHTHas (MoOJsipHast M HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJAEHCTBHE
IMAPOKCUIA IMHKA C pacTBOPAMM KHMCJIOT M IIEJIOYEH, IPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiuy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceasu

Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XHMHMH B 8 Kiacce
OCYILECTBISICTCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAyUYHBIX
IIOHATUM, TAK U MOHATHUM, SABJIIIOIIMXCSA CUCTEMHBIMU U1 OTAEIBHBIX [PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIN (DakT, TUMOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukanusi, MEepUOJUIHOCTh, HAOIIOEHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsjl, BEIIECTBO, TEJIO0, O00BEM,
arperaTHOe COCTOSIHME BeIeCTBa, Tra3, (U3MUECKHUE BEJIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIa€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUMH4YecKasi peaKius

[lepnognueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KUIHS, KAIBIUA U UX COCTUHEHHUIN
B COOTBETCTBUU C IIOJIOKECHHEM DJJIEMEHTOB B llepuomnueckor cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHUYECKOW CBS3U. THUMB KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PEUIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIWYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYAaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCIICHUS XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstne o karamuse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHUU

OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJIB30BaAaHHUECM MCTOda
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuMHU4eckoil csizu. CteneHs auccouranuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUNA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBbIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAIIUH.
KauecTBeHHbIE peakuyu Ha HOHBL. [IoHATHE O TUIpOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYeCKUX
BEILIECTB — META/NIOB UM HEMETauioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKUU OT
BO3JICUCTBUSI  PA3NUYHBIX  (PAKTOPOB, HCCJIECAOBAHHE  AJIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MTPOIIecca AUCCOLMALIMU KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOIIUX
MPU3HAKK TIPOTEKAHWsI peaKkIuii HWOHHOro oOMeHa (oOpa3oBaHHME OcCajaKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pEAKINil (FOpeHue, peakiuu pas3lioKeHUs,
COCIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIINil Ha MOHBI, pEHICHUE IKCIIEPUMEHTATbHBIX 33/1a4.

Hemertanibl U MX coeIMTHEHUA

OOmas xapaktepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEI[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepe Xjiopa (B3auMOJEHCTBIE
C MeTajllaMH, HeMeTaJjlaMH, wLienoyamu). Xiaopooaopod. CossiHas KHUCIOTa,
XUMHWYECKME CBOWCTBA, INOJIydyeHHE, IpuUMeHeHue. Jlencrteue Xxiuopa W
XJIOPOBOJOPO/A HAa OpraHU3M 4eJIoBeKa. BakHelIre XJIOpHUIbl U UX HaXO0XKIEHUE B
MIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuieckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHue, pU3NUecKue U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3nUecKue U XMMUYECKUE CBOMCTBA (00I1IHMe KaK MpeCTaBUTENs
KJlacca KUCJIOT M crneurduueckue). XUMHUUYECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBIIUIEHHOIO CHoco0a IMOJy4YeHHs CEpHOW Kuciaorbl. [IpuMeHeHue cepHou
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha CyJb(daT-uoH.
Haxoxnenue ceppl U €€ COEAMHEHUN B MpUPOAE. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.



OOmass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETNEHU OKHCICHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
bu3nYecKue U XUMHYECKUE CBOMCTBA. KpyroBopot azora B nmpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coau aMMOHUS,
X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ ToJydeHue, QU3NUYECKUE U XUMHUYECKUE
cBoiicTBa (0OIMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U CHeHu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XHWMHYECKOE 3arps3HEHUE OKPYIKAFOIICH Cpelbl COSTMHCHUSIMH a30Ta (KUCIOTHBIC
JOK]JIM, 3arpsA3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, amIOTpONHBIE
moaudukamuu docdopa, uznueckne U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kuciora, GusMuecKue U XMMHUYCCKHE CBOWCTBA, MOJTYyYCHHUE.
Hcnonb3oBanue ¢ocharoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

OO6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIEC CTETICHN OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIC MOTU(DUKAITUH,
pacnpocTpaHeHue B pHUpoje, PU3nYecKue U XUMMUYECKHe CBOMCTBA. AJCOpOITHS.
Kpyrosopor yriepona B mnpupoxae. Oxcuibl yriepona, Ux (U3HYECKUE U
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTaHU3MBI, TIOJyYeHUE U
pUMEHEHHE. DKOJIOTHYCCKUE MPo0sIeMbl, cBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUNOTe3a TI00ATIbHOTO MOTEIJICHUsI KIMMaTa, NapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ conM, WX (Pu3MYecKkue M XUMUYECKHE CBOMCTBA, TOJIYyYCHHE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TIPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[TepBoHAYaTBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Tra3, He)Tb),
MPOAYKTBI WX TepepaboTku (OCH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yriieBojax — U uX
poi B OJKM3HU UEJOBEKa. MaTepualbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCITMHCHUU.

KpemHuii, ero ¢usnueckue ©W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus KpeMHHUs B ipupojie. O01iue npeacTaBieHus 00 OKCUe
kpemHus (IV) u xpemaueBor kuciote. CHIMKATHI, UX MCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaXXHEHIIINE CTPOWTENbHBIE MaTepHalibl: KEpPaMHKa, CTEKJIO,
IIEeMeHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuit IKCnepumMenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYEeCTBEHHBIX PEAKITMN Ha XJIOPUJ-UOHBI U HAOJIOJCHHE MPU3HAKOB



X TIPOTEKAHMS, ONBITHI, OTpakaromue (GU3NISCKHE U XUMHUYCCKHE CBOMCTBA
rajjoreHoB M HX COCAMHEHHH (BO3MOXKHO HCMOJIb30BaHHWE BHJICOMATEPUAIIOB),
O3HaKOMJICHHUE ¢ 00pa3IaMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMIJICHHE ¢ 00pasiaMu
ceppl M €€ COCINUHEHUSIMH (BO3MOXXHO HCIOJb30BaHUE BUJIEOMATEPUAIIOB),
Ha0II0/IeHKe Tpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YyYCHHE XUMUUYECKHX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI,
MIPOBEJICHNE KaueCTBEHHON PEaKIuK Ha CyJb(aT-uoH U HAOIIOICHHE ITpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a3oTa, ¢ochopa U uUx
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u (ochopHbIX ya0OpeHul, NoJydYeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHaka, IMPOBEJACHHE KAaYECTBEHHBIX pEAKIIMd HAa HOH aMMOHHUS H
dbochar-noH W U3yYEeHHE TPU3HAKOB WX TNPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpadura, dymiepeHa, 03HAKOMJICHHE C MPOIECCOM aiCOPOIMU PaCTBOPEHHBIX
BEIIECTB AaKTUBUPOBAHHBIM YIJEM M YCTPOHCTBOM IIPOTHMBOTa3a, IOJy4YEHHUE,
cobupaHue, paclio3HaBaHUE M U3YyYCHHUE CBOWMCTB YTJIEKHMCIIOTO Ta3a, MpOBEJACHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CWJIMKAT-UOHBI U M3YUEHHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C TPOAYKIMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33/ad Mo TeMe «BaxkHelline HeMeTaulbl U UX
COEIUHECHUSD.

MeTasibl 4 UX COeTUHEHMSI

OO6mias XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnosioxkeHus B llepuommueckod cucreme xumuuyeckux osiemeHtos [[. .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTaJIoB. MeTamnueckas CBsI3b U
METaJUIMYeCKass  KpUCTa/UIMYEecKas  pemerka.  DJCKTPOXUMUUYECKUM  psa
HaIpspKeHU MeTauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO01mue
crocoObl TosyueHusi MetamioB. [loHsSTHE O KOppO3WHM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuTaBsl (CTalb, 9yTYH, TIOPATIOMUHUN, OPOH3a)
1 UX IPUMEHCHHE B OBITY U IIPOMBIIILICHHOCTH.

[Ilemounble MeTaIUIBI: TONOXKEHUE B [lepruoanyeckor CUCTEME XMMHUYECKUX
anemenToB JI. 1. MenaeneeBa, CTpO€HHME UMX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUAPOKCHUABI HATpud M Kanusa. [IpuMeHeHuWe MIeNOYHBIX METaIOB MW UX
COEIMHCHUM.

[IlemoyHO3EeMENbHBIE METAUIbI MAarHUA W KaJbLMK: TMOJIOKEHHE B
[Tepnoanueckoit cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojae. Ouznueckrue 1 XUMUYECKHUE CBOMCTBA MarHus 1



Kanblys. BaxkHeinme coeiuHeHUs Kablusl (OKCUI, TUAPOKCHU/I, COJIN). JKECTKOCTH
BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AJFOMUHHI: TI0JI0keHKE B [lepnoanueckoi cucteMe XMMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA U THAPOKCH/IA
ATIOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cUCTEME XUMUYECKHUX JIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXJeHHWE B mnpupone. dusznueckue u
XUMUYECKUE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U cou xkene3a (1) u xxenesa
(1), ux cocraB, CBOWCTBA M MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOICTBAMH, H3yY€HHUE  pE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCH[A
KA W HaTpUsl C BOJOM (BO3MOYKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
HCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IpOLIECCa TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMil HA MOHBI: MarHus, KaJIbLKs, ATIOMUHUSA, [IMHKA, jxkene3a (1)
u xenesa (Ill), menu (Il), HaGmoneHne u omnucaHue MPOIECCOB OKpaIlMBAHUS
IUIAMEHU HWOHAMHU HaTpHsl, Kaldusd W KalblUud (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), CCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]ay 1o teme «BaxuHelue
METAJJIbl U X COCTUHECHUS.

XuMHA M OKpPYKAKOLIaA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM JXKU3HM YelIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XUMHYECKUX 0KOTrax U OTPaBIICHUSIX.

XHUMHUECKOE 3arps3HEHHE OKpYyKaroleld cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpalus Bemlects, nainee — [1/1K). Pons xumMuu B penieHnu 3KOJI0rM4eCKUx
pooeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHbIE
MaTepualbl).

Mesicnpeomemmuoie ceasu

Peanmusanys MeXNpeIMETHBIX CBs3€W INpU W3YyYEHMM XHMHMU B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAayUHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHSA: HAy4YHBIN (PakT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCUPUKALMS, TEPUOJUIHOCTh, HAOIIOACHHE,
OKCIICPUMEHT, MOJCIMPOBAHNE, H3MEPCHHUE, MOJICIb, SBIICHHUE, ITAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3apsi, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUITMUECKast
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHS, KOCMHUYCCKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocuntes, npixanuwe, Omocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yA0OpEeHHS, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOITaeMbI€, TOIJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa30oBaHus JOCTUTAlOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE Y4YEOHOW WU
BOCIIUTATENIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMHM TOBEAEHHUS M CHOCOOCTBYIOT Ipoleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl ~ OTPAXalOT  TOTOBHOCTh  OOYyYaroIIMUXCS
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
paclIMpeHUeE ONbITa ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEIUI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MHGpOpMaIMeil o
NEPENOBBIX JOCTHMIKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHAS. O COLMAIbHBIX HOPMax W NPaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATEIBbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOW JCSTEIBLHOCTH TMPU BHITIOJTHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHMHYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMIICHHS K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOIECCE ATON yueOHOM AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
M TIOCTYIIKM CBOMX TOBApMILEN C MO3UMLUMK HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW DPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKHM M COCTAaBIISIOLINE
OCHOBY /U1 IOHMMAaHHUS CYIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOIBI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

II03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA ITOJIyYEHHUE HOBBIX 3HAHUU II0
XUMHUHU, HEOOXOJIUMBIE IJii OOBSICHEHHUS HaOJI0/1aeMbIX MPOLECCOB U SIBJICHUMH,
MO3HABATENIbHOM, MH()DOPMALMOHHOW M YHUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPaTypoOi, JOCTYIHBIMU TEXHUYECKHMMH CpEJACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K €aMOOOpAa3OBAHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JTaJIbHEHIIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 310POBbBSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COONIOJICHUS TpaBWia O€30IacHOCTH IIpH  OOpalieHHH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUil U Tpyla pa3InyHOro poja,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  NPEAMETHbIX 3HAaHMHW [0  XUMHHM, OCO3HAaHHBIH  BBIOOp
VH/IMBUIYAJIbHON TPAeKTOPUU MPOJOJKEHUST 00pa30BaHuUs C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodecCuOHATBHON AeSTENbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) IKOJOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLIEHHUE K MPUPOJIE KAK UCTOUYHUKY KU3HU
Ha 3eMje, OCHOBE €€ CyIEeCTBOBAaHHUS, MOHMMAHUE LEHHOCTH 3J0pPOBOIO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
paBuJl 6€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOKAIOLINX 3I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJy4aeMble MPU U3YYeHUH XUMHH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HAaHHSA TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTeH HMX peHIeHHs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBAThCS UM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMAIbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAUMMbIEC IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOPUs, IPUHLIHII,
runore3a, (axkrt, cucremMa, Ipolecc, 3KCHEPUMEHT M Jpyroe.), KOTOpbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpbhIE 00€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornyeckue AefcTBU:

YMEHHSI HCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MPU3HAKHU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETbHBIX (PAKTOB U SIBIICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykJAeHUs (MHAYKTUBHBIC, A€IyKTUBHbIC, 10 aHAJIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUA (NIPEIMETHhIE U
METaNpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUKM MOJIEJIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHU4eckas GopMmyna M ypaBHEHHUE
XUMUYECKOW PEeaKIUu — MPU PEIICHUH YueOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUII;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoaaTh 3a XOAOM IIpolecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OpMyIUpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM TPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX M MO3HABATEJIBHBIX 33/1a4 OMPEACIIEHHOTO THIA, MPUOOPETEHHE OMbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXE€MaMH, JuarpamMMaMu,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOWHALIMSAMU;

YyMEHUE UCIOJIb30BaTh MW AaHAIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXAKOWEW MNPUPOIHOU
Cpepbl.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1eCTBHSA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO€ uanora u (Mim) JUCKYyCCUH) O CYIIECTBY
oOcyXmaemMol TeMbl, (OpMyIUPOBaTH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOMN
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOTO OMBITA,
1ab0paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOrO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH  MPU  PEUICHUHU
BO3HMKAIOIIMX MpPOOJEeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JICHCTBUI, OIpEIeNICHHEe KPUTEPUEB IO OIEHKE KaudecTBa
BBHITIOJIHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHA:

YMEHUE CaMOCTOSATENbHO ONPENENsITh UENH JAEATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJHUPOBATH M MPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33/la4, CaMOCTOATENIbHO COCTABJISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM aJIrOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIMUSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPe3yJbTaTa 3asBIICHHOM LIENU, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IJlaraeMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM paboyeil mporpaMMonu,
BBIJICIITIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI



JIercTBUH, crnenuduUecKue JId IPeAMETHOH o01acTh  «XHMHUS», BB
JEATENBHOCTH IO  MOJYYEHHWIO HOBOIO  3HAaHMS, €ro HWHTEPHpPETaLNH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHIy 00ydenus B 8 ky1acce npeMeTHbBIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHSATHN: aTOM, MOJIEKYJIA,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCMHEHNUs, PEaKUUU PAa3JIOKEHUs, pEaKUuyd 3aMElICHUs, peaKuuu
oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTANIb, paInyC aTOMa,
XUMHUYECKasl CBS3b, MOJSPHAS. U HENOJIIPHAsl KOBAJIECHTHASI CBS3b, MOHHAS
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpolieHTHAasi KOHIIEHTpAIUsi) B pacTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TOHSATHH U
MPUMEHSATH ITU MOHSTHS MPU ONMUCAHUU BELIECTB U UX MPEBpPALICHUM;

e HCIOJIB30BaTh XUMHYECKYIO CHMBOJHMKY JJIsi COCTaBlIeHUS (HOopMy
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e ONpEAEeNsATh BaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCJEHUS  BJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHUU 10
dbopMynaM, BHJA XUMHYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ileproauueckoil cucreme,
3aKOHOB COXPAaHEHHsS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaIpo;

e ONHUCHIBATh W XapakTepuszoBaTh TaOIUuHyl0 QopMy Ilepuonnyeckoi
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh MOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)y, maneie U
Oosbllie MEpPUOAbl, COOTHOCHUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaemeHtoB . .
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB



XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsj spa, O0IIEEe YUCIIO JIEKTPOHOB U
pacrpeaeneHue ux Mo 3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOr0o »jieMeHTa 1o ¢GopMyse COeIUHEHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;

MIPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O00O0O0IlIeHHe, CHUCTEeMAaTHU3aluio, KilacCUu(PUKaluIo,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — NJi1 W3y4YCHUs CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HaHUSI — HaOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

CJIEIOBATH MPABUJIaM MOJIB30BAHMS XMMUYECKOM TOCY 101 1 1a00paTOpHBIM
o0opyIoBaHUEM, a TakXke ImpaBuiamM oOpalieHusi C BELIECTBAMHU B
COOTBETCTBUM C HHCTPYKIMSIMH TI0 BBIMIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO0 U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEICIEHHON
MacCcOBOI JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PaClO3HaBAHUIO PACTBOPOB IIEIOUEH U
KHCIIOT C TTIOMOIIBI0 HHAUKATOPOB (JIakMyc, (heHON(PTAICHH, METUIIOPAHK

U Ipyrue).

K xoniy oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:

PacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX NOHATHUWA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiMu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JHUCCOLUMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTraiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHNS,
aM(oTepHOCTb, XUMHUYECKast CBSI3b (koBajsieHTHasI, MOHHas,
MeTaJlJTnYecKas ), KpucTaJlInyeckas pereTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW PEAKLHH, MPEAECTBbHO JOMYCTUMAas KOHLIEHTPALHs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHSITHA U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIUKY [IJII COCTaBJIeHUS (opMyll
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUA XUMHUYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHUAX, 3apsA]l MOHA MO0 XMUMHUYECKOU (hopMmyIe, xapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAUHEHUH, TUI KPUCTAIIIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUChIBATH U XapaKTepHU30BaTh
Tabnuuynyo popmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHSATHSA «TJaBHasg noarpynma (A-Tpynma)y U «mobodHas
noarpymnmna (b-rpymma)», manele W OOJbIIME MEPUONBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANUECKON TabIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsAn  sApa, OOIIee 4YHUCIO DJJIEKTPOHOB M paclpeiesieHue HuX 10
AJIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIWHEHUM B Mpeaeiax MallbIX NMEpPUOAOB U
IJIaBHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX ATOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAaHUUYECKHUE BEIICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YACTBYIOIIUX B pEaKUUU
BEIIECTB, MO0 TEIJIOBOMY 3G (DEKTy, 0 MU3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME W CleuuPUUecKue XUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOATBEPKIAsd OMUCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIIU;

COCTaBJSATb YPAaBHEHUS JJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTb OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKIUH
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;,
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOIFO XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COSAUMHCHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEaKInu;

coOJII0/1aTh TIPaBUIIA MOJIB30BAHUS XUMUYECKOHN MOCYI0M 1 1a00paTOpHBIM
o0opyoBaHMEM, a TakXKe IMpaBuia oOpalleHHss C BelleCTBaMU B
COOTBETCTBHM C HMHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB MO TIOMYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(amMmaka u yrieKucioro rasa);

IPOBOJUTH PEAKIINH, MOATBEPKIAI0IINE KaUeCTBEHHbBIN COCTAB PA3INYHbBIX
BCIIIECTB: PACMO3HABATh OIBITHBIM IyTEM XIJIOPHI-, OpOMUI-, HOAWI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THAPOKCHA-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

NPUMEHSTH OCHOBHBIE ONEPAIlMU MBICIIUTEIBHOMN IEATeTbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBJICHUE PUYUHHO-
CIICICTBCHHBIX CBSI3¢H — JJIT M3YyYCHHS CBOWCTB BEIIESCTB M XMMHYCCKUX
peakimii, E€CTECTBEHHO-HAYYHbIE METOABl TO3HAHUS — HaOII0ICHHE,
MU3MEpPEHUEe, MOCIIUPOBAHUE, DKCIIEPUMEHT (peabHbIM U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HaunmenoBanue pa3ienoB u DJIeKTpPOHHbIe (LM(ppOBbIE)
KonTtpoibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHUYECKHE IOHATHUSA
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' IPAKTUYECKOM AEATENBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemecTBa u XumMudeckue 15 1 bubnmuorexa [JOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pasnes 2. BaskHelimme npeAcTaBUTeIN HEOPraHUYeCKUX BelleCTB
51 Bosnyx. Kucnopon. [lonsitue 5 bubnmoreka [JOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopon. Ilonstue o Bbubmuoteka [IOK
2.2 8 1
KHUCIIOTax U COJIAX https://m.edso0.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 00 but6mmoreka [IOK
2.3 5 1 1
OCHOBAHMUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJ1acChl b K
24 11 1 1 noauoreka 11O

HEOPraHUYECKUX COCTMHEHUN

Uroro mo pazneny 30

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

Paznen 3. llepuoagnueckmii 3axon u [lepuoguyeckasi cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu


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

Ilepuoanueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 bubmuoreka [JOK
XAUMUYECKHX djiemeHToB J[. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
Xumuaeckas CBSI3b. BuGmorexa LIOK

32 OxucamTebHo- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH

Hroro no paseny 15 ool et 181697
PeszepBHOE Bpems 3 bubmmorexa [IOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME


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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM un@poBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (1uubp )
NMpPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BenecTBO U XUMHUYeCKHE PeaKIUun
11 [ToBTOpeHue u yriryOieHne 3HaHui 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3/ie]IoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6mmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALIUS. 8 1 1 bu6muoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpaX https://m.edso00.ru/7f41a636
Uroro no pazpeny 17
Paznen 2. HemeTa/uibl 1 HX COeIMHEHUS
51 OO6m1as XxapakTepruCcTUKa XUMHUECKUX 4 1 bu6mmoreka [{JOK
' anemeHToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
: PyTHsL. &P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyIHinL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmnsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYHTIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEMHEHUS
Hroro no pazneny 25



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

Paznen 3. MeraJLiibl 1 X COeIMHEHU S

. bubnmoreka [JOK
3.1 Obmpae CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxuelimune MeTayuibl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BentecTBa 1 Marepualisl B )XKU3HU YEJIOBEKA 3 bubmorexa I1OK
' B p https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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

Ilepeuens (koandukaTop) pacnpeae/ieHHbIX M0 KJIaccaM NMpoBepsieMbIX TpeboBanmii k pesyjabtatam OOII OO0 u

3JIEMEHTOB COAEPKAHUSA 110 XMMHHU
8-it KIIACC

IIpoBepsiemble TpeOOBaHus K pe3yabTaTam ocBoenust OOII

Koa nposepsiemoro
pe3yJabTara

IIposepsiemble npeaMeTHbIe pe3yabTarhl ocBoeHuss OOII OO0

1

ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TTIOHATHS

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUIA: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, ITPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, CMECH (OJHOPOAHAS U HEOJHOPOAHAS),
BAJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MacCoBas OJISI XUMUYECKOTO DJIEMEHTa B COCTMHEHUN, MOJISIPHBIN 00BEM,
XUMUYECKas Peakins, KIIacCH(PUKAINS PEAKIINI: peaKIIuu COCTUHCHUS, PEAKITHH
Pa3NoKEHHMsI, pEAKIIMH 3aMELIEHUs, peaKIuu 0OMEHa, 9K30- U SHAOTEPMUYECKHUE PEAKIINH,
Ter10BoM A(hPeKT peakiuu, pacTBOP, MacCoOBast 10115 BelllecTBa (MPOLIEHTHAsI KOHIICHTpAIs)
B pacTBOpE

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX IMOHITUNA U IPUMEHSATh 3TH NOHSATHS
IIPY OIMUCAHWHU BELIECTB U UX MPEBPALICHUMN




HCIIOJIB30BATh XUMHWYCCKYIO CUMBOJIMKY JII COCTABJICHUA q)OpMy.TI BCIICCTB H ypaBHCHI/Iﬁ

13 XMMHYECKUX PEaKInil

14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
' MOJIEKYJIIPHOT'O YYEHUs1, 3aKOHa ABOTaJpo

1.5 OIIpEEIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHMSIX

16 KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKLINH (TIO YMCITY U COCTaBY YYaCTBYIOIIHUX B PEAKIIUU
' BEILIECTB, MO TEIUIOBOMY (D PeKTy)

1.7 BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB

1.8 BBIYHCIIATh MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 PopMyJie COeMHEHUS,

1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

110 IPUMEHATh ECTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS - HA0JII0IEHUE, U3MEPEHNE,
' MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN)
2 I1o Teme: «Baxunenmme npeacTaBUTENN HEOPTAHUIECKUX BELIECTB)

2.1 PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHI: OKCHUJI, KHCIIOTa, OCHOBaHUE, COJIb

2.2 ONpeaeNsITh NPUHAIIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSUHEHUH 10 popMynam




2.3

KHaCCH(bHHI/IpOBaTB HCOPIraHNYCCKHEC BCIICCTBA

2.4

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKIE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPK AT ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX pEeaKInui

2.5

IMPOTrHO3HUPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTHU OT UX KaYCCTBCHHOI'O COCTAaBa,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX HpCBpaHleHI/Iﬁ B Pa3JIMYHBIX YCJIIOBUAX

2.6

CJIeIOBATh MpaBUjIaM MOJIb30BaHUSI XMMUYECKOM MOCyA0M U 1a00paTOpHbIM 000PYI0BAHHUEM,
a TaKXXe MpaBWJIaM OOpaIllEHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU TIO
BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTIBITOB IO TIOTYYCHUIO i COOMPAHHIO
ra3z000pa3HbIX BEIIECTB (BOJIOPO/Ia U KUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
OIPEICIIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, IIJITAHUPOBATH U IIPOBOJIUTH
XUMUYECKHE HKCIIEPUMEHTHI M0 PACO3HABAHUIO PACTBOPOB IIEJI0UEH U KUCIOT C MOMOIIIbIO
WHJUKATOPOB (JaKkMyc, peHon(TaaenH, METUIIOPAHX U IPYTHE)

2.7

IIPOBOJUTH PACYETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU

[To teme: «Ileprnonnueckuit 3akoH u lleproanueckas cucrema xuMuieckux 3yemenToB /1. M.
MenpaeneeBa. CtpoeHue aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC
peaKkum»

3.1

PACKPBIBATh CMBICII OCHOBHBIX XUMHUUYCCKUX MOHSATHM: AApO aToMa, 3J'I€KTp0HHBII>i clion
aToMa, aToMHas1 Op6I/ITaJIB, paanycC atoMa, XUMHYCCKaA CBA3b, IIOJIAPHAA U HCIIOJIAPHAA




KOBAJICHTHAsA CBA3b, 3JICKTPOOTPHUIATCIIbHOCTL, HOHHAA CBA3b, MOH, KATHOH, dHHMOH, CTCIICHb
OKHUCJICHUA

3.2 KJIACCU(DUIIMPOBATH XUMUYECKUE DIIEMEHTBI
OMHCHIBATH U XapaKTEPU30BaTh TaOmuHyto hopmy [leprnoanaeckoii CHCTEMbl XUMHUYECKUX

3.3 AJIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAS MOArpyIna (A-rpymnma)» U «o0odHas moArpymnmna
(b-rpymma)y, «manbie» U «O0IbIIHE)» TIEPUO/IbI
packpsiBaTh cMbici [lepuonnueckoro 3akona J[.M. MenneneeBa: 7eMOHCTPUPOBATH

3.4 MOHUMAaHUE TIEPUOUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT MX
nonoxkeHus B Ilepuoanyeckoi cucreme
COOTHOCHUTH 0003HaUEHUsI, KOTOphIE UMeIoTcs B Tabuie «lleproandeckas cuctema

35 XuMu4eckux 35eMeHToB JI.1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS

' aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsia Aapa, 00IIee YUCIIO IEKTPOHOB U

pacrnpeneneHne ux 1mo AIEKTPOHHBIM CJIOSIM )

3.6 OTIPEIENATh CTENIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

37 OTIPENIENATh BU XUMHUECKOU CBsI3M (KOBAJICHTHASI M MOHHAS) B HEOPTAHHMYECKUX

COEIVMHEHNAX




IIpoBepsieMble 3JIEeMEHTBI COAEePKAHUS

Ko I[IpoBepsieMblid 3JIEMEHT COAEPKAHMS
1 IlepBoHauYaIbHBIE XUMUYECKHUE MOHSATUS
11 [Ipeamer xumuu. Posib XuMuH B dKU3HU YEJIOBEKA. XUMHUS B CUCTEME HAyK. Tela v BEelecTBa.
' Pu3nYECKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB
19 [Tonsatue o MeToax mo3Hanus B xuMuu. Yuctele BemecTBa U cmecu. CriocoObl pa3ieneHus
' cMecei
13 ATOMBI M MOJIEKYJIbl. XMMUUYECKUE 3JIEMEHThI. CUMBOJIBI XUMUUYECKUX 31eMEeHTOB. [IpocThie u
' CJI0’KHBIE BeIleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuyeckas ¢popmyiia. BaneHTHOCT, aTOMOB XUMUUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
14 coctaBa BeuecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCHUTENbHAS. MOJIEKYJISIpHAsT Macca.
MaccoBasg qoJi1 XMMHUYECKOT0 DJIEMEHTA B COEIMHEHUNA
15 KonmuecTBo BeniectBa. Mosbs. MonsipHas Macca. B3auMocCBsI3b KOJIMUECTBA, MacChl U YMCIIa
' CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel o hhopmMysiaMm XUMHUIECKUX COSTUHCHHM
PuU3NYECKHE U XUMUYECKHUE SIBICHUS. XUMUYECKas peakius U €€ Mpu3HaKku. 3aKOH COXpaHEHUS
1.6 Macchl BelIeCTB. XUMUYEeCKUe ypaBHeHUs. Kinaccupukaius XuMHUYECKUX peakLnii

(coenuHeHUs1, pa3iokKEHUs, 3aMeIeHUs, OOMEHA)




1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH TOCYI0H, ¢ TIpaBHiIaMu pabOTHI B
nabopaTopuu u mpuéMamMu oOpalieHus ¢ Ta0OpaTOPHBIM 000PYI0BAHUEM, U3YUCHHUE U
onucanue PU3NIECKUX CBOMCTB 00pa3Il0B HEOPTAHMUECKUX BEIIECTB, HAOIIOICHUE
busndeckux (TIaBJIeHUE BOCKA, TASTHUE JIb/Ia, PACTHPAHHUE caxapa B CTYIIKE, KHTICHUE U
KOHJICHCAITUS BOJBI) U XMMHYECKUX (TOpPEHNE CBEYH, IPOKAJIMBAHKE MEIHON ITPOBOJIOKH,
B3aMMOJICHCTBHE MeJia C KHCIIOTOM) SIBJICHNH, HAOIIOICHHIE U OTIMCAaHNE TIPU3HAKOB
NPOTEKaHUsI XUMHUYECKUX peakinii (pa3iioskeHne caxapa, B3auMOJICHCTBIE CEPHON KHCIIOTHI C
XJI0puIoM Oapusi, pasioxenue ruapokcuaa meau(ll) npu HarpeBaHuH, B3aUMOICHCTBHE
xenes3a ¢ pactBopom conu meau(ll), nsyuenue crnoco0oB pazjesnenus cMecei (¢ MoMOIIbIO
MarHuTa, QUIbTPOBaHKE, BEITAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), IPOBEICHUE OUUCTKU
MOBApEHHOM CONM, HAOIIOICHUE U OMIICAHKUE PE3YyJIbTATOB MMPOBEICHUS OTIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JJaHIe MOENICH MOJIEKYT
(1mapocTepKHEeBbIX )

Baxueiimue MpCACTABUTCIIN HCOPIraHNYCCKUX BCIUICCTB

2.1

Bo3nyx — cmeck razoB. CoctaB Bo3tyxa. Kuciopoa — 3neMeHT U IpocToe BEIIECTBO.
HaxoxneHnue kuciaopoja B Ipupoje, pu3ndeckrue U XUMHUUECKHe CBOICTBA (PeaKIuu TOPEHNs).
Oxcupsl. [Ipumenenue kucinopoaa. CrocoObl MOTyUYSHHs KUCIOPOa B TaO0OpaTopuu u
MPOMBIILIEHHOCTU. KpyroBopoT kucinopoza B npupoae. O30H — aJioTponHas MOAU(PUKALIHS
KHCJIOpOoAa

2.2

TemnoBo# 3¢ (PexT XUMHUUECKO peakiK, TEPMOXUMHUUYECKUE YPaBHEHUS, IK30- U
SHIAOTEPMHUYECKHUE peaKnU. TOIIMBO: Yyroib U METaH. 3arpsi3HEHUE BO3/1yXa, yCUICHUE
NapHUKOBOTO 3¢ (dheKTa, pa3pylIeHHe 030HOBOTO CIIOS




BOI[OpOI[ — 3JICMCHT U IIPOCTOC BCHICCTBO. HaXO>KI[€HHG BOJOpPOJa B IIpUPOJIC, (I)I/ISI/ILIGCKI/IG )41

2.3
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TTosTy4eHus. KuciaoTsl u conu

2.4 MoutsipHbIil 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUAM
dusnueckne cBOMCTBA BOJBI. Bona kak pactsopurens. PactBopel. Haceimennsie n
HEHACBIIEHHbIE pacTBOPBL. PacTBOPUMOCTS BelleCTB B BoAE. MaccoBast 107151 BELIECTBA B

2.5 pacTtBope. XUMHYECKHE CBOMCTBA BOJbl. OCHOBaHUS. Posib pacCTBOPOB B IPUPO/JIE U B KU3HU
yenoBeka. KpyroBopot Bojibl B Iipupojie. 3arpsi3sHeHUE NpUpoIHbIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ
Knaccudukanus Heoprannueckux coenunenuit. Oxkcuanl. Knaccudukanms okcuaos:

2.6 coJjieoOpa3ytoire (OCHOBHBIC, KUCIOTHBIC, aM(POTEPHBIC) U HECOTIC00pa3yoIIHe.
Howmenxkiarypa okcuoB. @u3nueckue U XMMHYECKUE CBOWCTBA OKCUIIOB. [loyyeHne okcumoB
OcHoBanus. Knaccudukanust ocHOBaHMI: MIETOYH U HEPACTBOPUMbBIE OCHOBAHMUS.

2.7 Howmenknarypa ocHoBaHu. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyuenue
OCHOBAHHMU

58 Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinot. @u3ndeckue 1 XUMHIECKHUE

' cBOMCTBA KUCIOT. P aktuBHocTH MeTaioB H.H. bekerosa. [lonydyenne kucmor
2.9 Comu. Homenknarypa coneil. @u3nueckue u XuMH4deckue cBoiicta coneil. [lonmyuenune conei
2.10 I'eneTnueckas CBsA3b MEXKIY KIaCCaAMU HEOPraHUUYECKUX COCIUHEHUIN




2.11

XHUMUYECKHUH IKCIIEPUMEHT: KaueCTBEHHOE ONPEICIICHUE COIePKaHUsI KUCIIOPOIa B BO3IyXeE,
MoJTy4YeHHe, coOMpaHue, paclio3HaBaHUE M M3yUCHUE CBOMCTB KUCIIOPO/1a, HaOI0ICHIE
B3aUMOJICHCTBUS BEIIECTB C KMCIOPOJIOM M YCJIOBHUS BOZBHUKHOBEHHMS U MPEKPAICHUS TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHJIOB 1 OTIMCAHUE X CBOWCTB, MOJyUCHHE,
cobupaHue, pacno3HaBaHUE U U3YUYEHHUE CBOMCTB BOJIOPOJia (TOPEHHE), B3aUMOICUCTBHE
BoJI0pojia ¢ okcuaoM Meau(ll) (Bo3MOKHO MCIIOIB30BaHUE BUICOMATEPHAIIOB), HAOI0ICHUE
00pa3IoB BEIIECTB KOJIUIECTBOM 1 MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOU JI0JIEH
PacTBOPEHHOIO BEILIECTBA, B3AMMOJICHCTBUE BOBI C METAJIJIaMH (HATPHUEM U KaJIbIIEM )
(BO3MOHO HCIIOJIb30BAHUE BUACOMATEPHUATIOB), OIIPEAEICHUE PACTBOPOB KHCIIOT U IIEJI0OUEH ¢
MOMOIIIBI0 UHANKATOPOB, UCCIIEA0BAHNE 00Pa31I0B HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX
KJIaCCOB, HAOJIIOICHUE U3MEHEHHUSI OKPACKU UHANKATOPOB B PACTBOPAX KUCIOT U IIECJIOYEH,
n3yueHue B3anmoaecTBus okcuaa meau(ll) ¢ pactBopom cepHOIt KHCIIOTHI, KUCIIOT C
MeTaJIaMU, peaKIui HeUTpaanu3aluu, OJTy4eHuEe HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE
OJIHOTO ME€Tajia APYTUM U3 pacTBOpa COJIM, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 0 TEME
«BaxHenmume KI1accbl HEOPTaHUYECKUX COCTUHECHUD)

[lepnognueckuii 3akoH U llepuonnueckas cucrema xumnueckux 3imemeHToB .M. Menneneesa.
Crpoenune aroMoB. Xumuyeckas CBa3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKLIUH

3.1

[lepBble MOMBITKH KJIaCCU(PUKAIIMU XUMUYECKUX 2JIEMEHTOB. [IoHsATHE O TpynIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U IEJI0YHO3EMEIBHBIE METAJUIbl, FAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3ytoT aM(PpOTEPHBIE OKCHUIBI U THUIPOKCHIBI




3.2

[Tepuonnueckuii 3akoH. [lepronnyeckas cucremMa xumuueckux 3yeMeHToB .M. Menneneena.
Kopotkonepuoanas u nnmuaHonepuoaHas hopmsl [leprnonnueckoit CUCTEMbI XUMUYECKHIX
anemeHToB [[.U. Menneneesa. [leproabl u rpynimbl. @U3HYECKUNA CMBICT TOPSAKOBOTO HOMEDA,
HOMEPOB NEPUOJA U TPYMIIBI JJIEMEHTA

3.3

Crpoenue aroMoB. CoctaB aTOMHBIX sifep. M3oTonbl. DneKTpoHbl. CTPOSHHUE SIEKTPOHHBIX
000s104ek aToMOB TIepBbIX 20 xuMuueckux 3yemMeHToB [lepuoandeckoii cuctemsl JI. 1.
MenpeneeBa. XapakTepuCTUKA XUMUYECKOTO DJIEMEHTA I10 €70 I0J0KeHNI0 B [leproanueckon
cucreme /.. Menaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHHSI paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 Tpynnam u nepuogam. 3nauenue Ilepruoanyeckoro 3akoHa u
[leprognyeckor CHCTEMBI XUMUYECKHAX AIIEMEHTOB I Pa3BUTHUS HayKu U npakTtuku. .M.
MeHneneeB - y4EHBIN U TPaXKJaHUH

3.5

Xumuueckas cBsa3b. KoBajeHTHas (HOHﬂpHaﬂ 141 HCHOJ’IﬂpHaH) CBA3b. SJICKTpOOTpI/ILIaTGJIBHOCTB
XUMHYECKHUX 3JIeMEHTOB. loHHas CBS3b

3.6

Crenenn okuciaeHus. OKMCINTEIIFHO-BOCCTAHOBUTEILHEIC pCaKnu. Hpoueccm OKHUCJICHHUA U
BoccTaHOBJICHUA. OKMCIUTEIN U BOCCTAHOBUTEIU

3.7

XUMUYECKUH IKCTICPUMEHT: U3y4eHHEe 00Pa3IOB BEIIESCTB METAIIJIOB U HEMETAIIJIOB,
B3aMMOJICHCTBHE THAPOKCHU/IA IIMHKA C PACTBOPAMHU KHCIIOT U IIENI0YeH, IPOBEICHNE OIIBITOB,
WLTIOCTPUPYIOIINX TIPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTEBHBIX PEAKIi (TOpEHUE, pEaKIlnu
Pa3IOKEHUsI, COCTMHEHUS)




9-it KUIIACC

IIpoBepsiemble TpeOOBaHus K pe3yjbTaTam ocBoenuss OOIIL

Koxa nposepsiemoro

IIpoBepsiemble mpeaMeTHbIE pe3yabTaTrhl ocBoeHust OOII OO0

pe3yJabTara
1 ITo Teme: «BeniecTBO M XuMHUYECKask peakius»
PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: paCTBOP, 3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IIEKTPOIUTHYECKAs JUCCOLMALINS, PEAKIIM HOHHOTO 0OMEHa, KaTaJIn3aTop, XUMHUYECKOE
11 paBHOBecHe, 00paTUMBbIE U HEOOPATUMbIE PEAKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
' peaKiLMK, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOIHS,
aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJEHTHAs, MOHHASI, METAJUTMYECKas ), KpUCTAIIINYEeCKas
peléTKa, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINT
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATH 3TU MOHATHUS IIPU
' ONMCAHUM BELIECTB U UX MTPEBPALLICHUI
13 COCTABJISITh YPaBHEHUS 3JIEKTPOJIUTUYECKON AUCCOLUALIMH KUCIIOT, IIE0Yel U COJICH, TOJIHbIE U
' COKpalll€HHbIE YPABHEHMSI pEaKIMil HOHHOTO 0OMeHa
14 PacKphIBaTh CYIIHOCTb OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI TOCPEICTBOM COCTABIICHHUS
' JIEKTPOHHOT'O OaJIaHCa 3TUX peaKUi
1.5 IIPOBOJUTH PACYETHI IO YPABHEHUIO XUMUUYECKON PEaKLIUU




IIo Temam: «HemeTtanabl u ux COCIUHCHUS» U «Mertaibl U ux COCIUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE U CHEIU(PUIESCKIE XUMHUYECKHE CBONCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, OATBEPKIast ONMMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M1 HOHHBIX YPaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.2

COCTaBJIATH YPAaBHCHHA peaKuHﬁ, MOATBCPXKAAOMUX CYIICCTBOBAHNC FeHETUYECKOM CBSI3U
MCIKAY BCHICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3SMOKHOCTH IIPOTEKAHUS
XMMHUYECKUX NIPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX

2.4

CJIeZIOBaTh MpaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCYI0M U 1a00paTOpHBIM 000pY/JOBaHUEM, A
TaKKe MpaBUaM OOpaIeHHs C BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHITIOTHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJIYYSHHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaekucioro rasa)

2.5

NIPOBOJIMTH PEAKITUH, ITOJATBEPIKIAIOIINE KAYSCTBCHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMBITHBIM MMyTEM XJIOPH]I-, OpOMUI-, MOAK -, KapOoHaT-, hocdar-, CUIMKat-,
cynbdart-, THAPOKCUI-NOHBI, KATUOHBI AMMOHUS, MOHBI U3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHUYCCKUX BEIICCTB

ITo TeMe: «XUMHS U OKPYKAKOLIAS CpEaay

3.1

PACKpPBIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX TIOHSTHM HI[K BCHICCTBA, KOPPO3HA MCTAJIJIIOB




3.2

IIPUMEHATH OCHOBHBIE OIIEpPAlld MBICIIUTEIbHON IEATEIbHOCTH - AHAJIN3 U CUHTE3, CPABHEHUE,
0000111eH1e, CHCTEMATU3aITUIO, BBISIBIICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — ISl U3yUCHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS —
Ha0II0/IeHNEe, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaibHbIN U MBICIICHHBII)

IIpoBepsieMble 3JIeMEHTBI COJAePKAHUS

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHMUSA

BemecTBo 1 xumunueckas peakuus. [lopropenue

1.1

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema xumuueckux 3semeHToB .M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUUYECKUX 3JIEMEHTOB MEPBBIX
TPEX MEPUOJIOB, KaJWsl, KAJIbLIUS U UX COCIMHEHUN B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B
[Ieprnoanyeckoit cucteme U CTPOCHUEM X ATOMOB

1.2

CrpoeHnue BemecTsa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U BUIA XUMAYECKOU
cBs3u. Knnaccugukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BELIECTB (MEKIYHapOIHas U
TpUBHAJIbHAS ). XUMHUUYECKHE CBOMCTBA BELLIECTB, OTHOCAILIMXCS K PAa3JIMUYHBIM KJlaccam
HEOPraHUYECKNUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3

Krnaccudukanysa XuMUYecKUX peakuuid o pa3InyHbIM pU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLIUU BEIIECTB, M0 TEINIOBOMY 3(PPEKTY, 0 U3MEHEHUIO CTEIEHEN
OKHUCJIEHUS] XMMUYECKHUX JIEMEHTOB, IO 00PAaTUMOCTH, MO YYACTUIO KaTalu3aTopa). IK30- U




SHAOTEPMHUYECKHE PEAKIIUU, TCPMOXUMHUYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTH XUMHUYECKOU
peakiuu

1.4

ITonstue 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUUYCCKUX PCAKIUAX. IToHsiTHE O TOMOT'CHHBIX U
ICTCPOrcHHBIX PCAKIUAX. [TonsATHE O XMMHUYECKOM pPaBHOBCCHHU. CDEIKTOPBI, BJIIUAOIIUEC Ha
CKOpPOCTb XUMHUYECKOM pPCaKuun U IMOJOKCHUC XUMHUYICCKOI0O paBHOBECHUS

1.5

OKMCIIMTEIFHO-BOCCTAHOBUTEILHBIC PCaKI, 3H€KTpOHHLIﬁ 0ajaHC OKUCIUTEILHO-
BOCCTaHOBUTEIILHOM PCaKIH. CocraBneHue ypaBHGHI/Iﬁ OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ C UCIIOJIB30BAaHHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 3IEKTPOTUTUUECKON JUCCOLMALINU. DICKTPOIUTHI U HEANIEKTPOJIUThI. KaTHnoHBI,
AHMOHBL. MeXaHWU3M JIUCCOIMAIINU BEIIECTB C PA3JIMYHBIMU BUIAMU XUMHUYECKOUN CBSI3HU.
Crenenb qucconuanuu. CUiibHbIC U clIa0ble 2JIEKTPOJIUTHI. Peakiiuu HOHHOTO OOMEHa.
VYcnoBus mpoTekaHus peakiuii HOHHOT'0 0OMEHa, MOJIHBIE M COKpaIIEHHbIE HOHHBIC YPaBHEHUS
peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJICH B CBETE MPEICTABICHUN 00
AJIEKTPOJIMTUYECKON aucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [oHsITHE 0 TUApOIN3E
coJie

1.7

XUMHAYECKHUMN IKCIEPUMEHT: 03HAKOMJIEHUE C MOAENSIMU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAINIOB U HEMETAJLIOB (rpaduta u ajiMas3a), CJI0KHBIX BEIIECTB
(xJopuaa HaTpusl); UCCIEAOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUU OT
BO3JICHCTBUS PA3IMYHBIX (DAKTOPOB; UCCIIETOBAHNUE JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB,
poliecca JUCCOIMALNK KUCIIOT, IIeJI0YEH U coJiel (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPUAJIOB); MPOBEJICHHUE OIBITOB, MJUTIOCTPUPYIOIIUX MIPU3HAKU MPOTEKAHUS PEAKIUI




MOHHOTr0 oOMeHa (00pa3oBaHue 0cajiKa, BIJICJICHUE ra3a, 00pa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH (TOpEHUE, PEaKIINU
Pa3JIOKEHUSI, COEIMHEHUS); PACIIO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MOMOUIBIO
KQUEeCTBEHHBIX PEAKIMK HA MOHBI; PEIICHHUE YKCIIEPUMEHTAJIbHBIX 3a7a4

Hemeramnsl n ux COCIUHCHUA

2.1

OO6mas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbBIC CTETICHU
okucnenus. CtpoeHue u pu3nyeckue CBOMCTBA IMPOCTHIX BEIIECTB — rajJJOreHOB. XMMUYECKHE
CBOICTBa Ha IIpUMepe XJiopa (B3auMOACHCTBUE ¢ METa/IaMU, HEMETAJJIaMU, IIeJI049aMu).
XnopoBonopo. ColisiHasi KUCJIOTa, XUMAYECKUE CBOMCTBA, MOJIydeHue, IpuMeHeHue. Jleiicteue
XJIOpA U XJIOPOBOJOPO/IA HA OPTaHU3M YeIOBeKa. BaxHenme XJI0puabl U UX HAXO0KICHUE B
pUpoae

2.2

O6mmas xapaktepuctuka 31eMeHToB VIA-Tpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gpundeckrue CBOMCTBA MPOCTHIX BEIIECTB -
KHUCIIOpOa U cepbl. AJIIOTPOIHbIE MOAUGDHUKAIIMKN KUCIOPOIa U CEPbl. XMMUUYECKHE CBOMCTBA
cepsl. CepoBo1OpOI, CTpOEHUE, GU3NUECKHE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEPBI KaK
IPEICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KUCI0Ta, GU3NICCKHE U XMMHUIECKUE CBOMCTBA
(oO1mmIMe Kak MpeACTaBUTEIS Kilacca KUCIIOT U creluuIeckre). XMMHUSCKHUE PEaKIIHH,
JeXallie B OCHOBE POMBIIIEHHOTO CrIoco0a MOJy4eHHs CepHOM KUCHoThl. [Ipumenenue.
Conu cepHOM KUCTOTHI, KAYECTBEHHAs peakiius Ha cyibdar-uoH. Haxoxnenue cepol u e€
COEIMHEHUN B IPUPOJAE. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COEIUHEHUSIMU CEPBI
(KUCIOTHBIE TOXKIH, 3arPs3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBpaIICHUS




2.3

O6mas xapakrepuctuka snemMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpHbIE CTETICHU OKUCIICHUS. A30T, paclipoCcTpaHEeHUE B IpUpoe, Pu3nyeckue u
XUMUYeCcKre cBoicTBa. KpyroBopot a3ora B mpupoje. AMMuak, ero pusndeckue u
XUMUYECKHE CBOMCTBA, TIOJy4YeHHe 1 nmpuMeHenne. Coau aMMOHUS, NX (GU3UIECKUE U
XMMHUYECKUE CBOMCTBA, MpUMeHeHre. KauecTBeHHAs: peaklysi Ha MOHbI aMMOHHUS. A30THas
KHUCIOTa, €€ MoJlydyeHue, PU3nyeckre U XuMUYecKkrue CBOMCTBa (001Me Kak MpeICTaBUTENs
KJ1acca KUcnoT u crenuduueckue). Mcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MUHEPAIbHBIX YI00peHn. XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/ibl COSTMHEHUSIMU
a3oTa (KUCJIOTHBIE JOK/IH, 3aTPSI3HEHUE BO3]lyXa, IOUYBBI U BOJIOEMOB)

2.4

®dochop, amnoTrponnbie Moaudukanuu dhocdopa, huszndeckre 1 XuMudeckue cBoiictra. Oxcu
docdopa(V) u bochopHas kuciaora, pu3MIECKUe U XUMHUIECKHUE CBOMCTBA, MOJTYUCHHUE.
Ucnonb3oBanue pochaTtoB B kKauecTBEe MUHEPATIbHBIX YI00OpEHUN

2.5

O6mas xapakrepuctuka sinemeHToB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUA. YTIEPO, aJUIOTPOIHbIE MOIU(UKALINU, PACTIPOCTPAHEHHE B
npupojie, PU3nYecKue U XuMHUIecKre cBoicTBa. Ancop6ouus. KpyroBopot yrieposa B
npupojie. OKcuabl yrieposa, ux Gu3ndecKue 1 XMuMUYeCKUE CBOWCTBA, ICWCTBHE HA KUBbIE
OpraHU3MBbl, IOJYyYEHUE U TPUMEHEHHE. DKOJIOTHIECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga(lV); runoresa riiodaibHOro MOTEIVIEHUS KJIMMaTa; NapHUKOBBIN 3P (eKT. YroybHas
KHCJIOTa U €€ CONU, NX (PU3MUECKUEe U XUMUIECKUE CBOWCTBA, TOJyYeHUE U TPUMEHEHHE.
KauectBennas peakiusi Ha kKapOoHaT-HOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIUHE,
IPOMBIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE




2.6

[TepBoHauanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUX yriepoa (MeTaH,
ATaH, STWICH, alleTWJICH, 3TAHOJI, TJIMIIEPUH, YKCYyCHasl KUCJIOTa). FIX COCTaB M XMMUUYECKOE
ctpoerHue. [ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX — JKUPaAX, OEIKaX, yIriIeBoJax — H UX
pOJIY B )KU3HM YEJIOBEKA. MaTeprualibHOE €MHCTBO OPraHMYECKUX U HEOPraHUYECKUX
COE€IMHEHUU

2.7

KpemHwnii, ero pusndyeckrne 1 XMMUYECKHUE CBOMCTBA, TIOJyYeHHE U MpuMeHeHne. CoeTuHeHns
KpeMmHHus B npupoje. Obmue npencrapieHus 06 okcuae kpemaus (1V) u kxpeMHreBo# KucioTe.
CunmKaThl, UX UCTIOJIb30BaHKE B OBITY, MEAHMIIMHE, IPOMBIIIUICHHOCTH. BakHel e
CTPOHUTENbHBIC MAaTEPHUAJIBI: KEpAMHUKa, CTEKIIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobnemMsr
0€301acHOr0 MCIOIB30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU

2.8

XVWMHUYECKHUI SKCIEPUMEHT: U3yUEHHE 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON
KHUCIIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKLUN Ha XJIOPUA-UOHBI U HAOII0J€eHUE TPU3HAKOB UX
POTEKaHUSs; OTBITHI, OTpaXKkaroIre GU3NIECKUE U XUMUYECKUE CBOWCTBA I'AJIOTEHOB U UX
COEIMHEHMH (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPUAIOB); 03HAKOMIIEHHE C 00pa3liaMu
XJIOPUIOB (TAJIOTEHHUIOB); 03HAKOMJIEHHE ¢ 00pa3liaMu Cephl B €€ COeAMHEHUSIMU (BO3MOKHO
UCTIOJIb30BaHUE BUIEOMATEPUAoB); HAOI0IeHUE poliecca OOYTIUBaHUs caxapa Mo
JNENCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3YYEHNE XUMHUECKUX

CBOMCTB pa30aBJIE€HHON CEpHOMN KUCIOTHI, IPOBEJIEHNE KAUECTBEHHON PeaklUy Ha CyJib(paT-uoH
U HaOJII0IeHHE MPU3HAKa €€ MPOTEeKAHMs; O3HAKOMJIEHUE C (PU3MYECKUMU CBOMCTBAMU a30Ta,
docdopa u ux coeauHeHNN (BO3MOKHO UCIIOJIB30BAHUE BUJICOMATEPHAIIOB), 00pazliaMu
a30THBIX U (HOChHOPHBIX YI0OpEHN; TOTydeHUE, COOMpaHue, paclioO3HaBaHUE W U3yUCHUE
CBOICTB aMMHaKa; MPOBEICHNE KAYECTBEHHBIX pEaklnii Ha MIOH aMMOHUA U GocdaT- HOH U
U3y4YEeHHUE NPU3HAKOB UX MPOTEKAHUSI, B3AUMOACHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI




¢ MeZIbI0 (BO3MOXHO HUCTIOIB30BaHUE BUIEOMATEPHAIIOB); U3YUEHUE MOJIeNIeH KPUCTATNIMYECKUX
peméTok anMasa, rpaduta, GpyiepeHa; 03HaKOMJICHHE C MPOIIECCOM aicopOnuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTUBOrasa; MoJiydyeHue,
coOupaHue, paclo3HaBaHUE U U3YUEHHE CBOMCTB YIJIEKUCIIOTO ra3a; NpOBEICHUE
KaueCTBEHHBIX PEAKIIUM Ha KapOOHAT- M CHJIMKAT-UOHBI M U3YUYEHUE NMPU3HAKOB UX

IIPOTEKaHMS; 03HAKOMJIEHUE C MPOAYKIMEN CUIIMKATHON TPOMBIIIJIEHHOCTH;, PEILICHHE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeNIe HEMETAIIIbI U X COSTUHECHUS»

MerTauibl ¥ ux COCIMHCHUA

3.1

OO01mast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB - METAJUIOB HA OCHOBAHHMH HX IOJIOXKEHUS B
IIepnoamueckoi cucrteme xumuueckux 3ieMmeHToB J1.1. Menneneesa n ctpoeHus aTOMOB.
Crpoenne MetainoB. MeTtau4eckas CBA3b U METAJUINYECKAst KPUCTAIIINYECKAs PEIIETKA.
DIIEKTPOXMMHUYECKUN PSJT HAIPSKEHUM METAJUIOB

3.2

duznyeckre U XUMUYECKHUE CBOMCTBA MeTalIoB. OOIIME CIOCOOBI MOTYUYEHUSI METaIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YyTyH, TIOPATIOMUHHMN, OPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH

3.3

[[lenounsie MeTambl: ojgoxeHue B [leproandeckoit cucreMe XuMuueckux 3semeHTos J[. M.
MenpeneeBa; CTPOCHHE UX aTOMOB; HaX0XAEHUE B NTpUpoae. PU3NUEeCKUEe U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJTOYHBIX METAJIJIOB U UX COCTMHEHUM




3.4

[IlenouyHO3eMeENbHBIE METAJIBI MAarHUW U KaJbLMi: nojioxenue B [lepuoanyeckoil cucreme
xumuueckux 3eMeHToB .M. MeHaeneeBa; CTpoO€HHE X aTOMOB; HaXOXKJICHHUE B IPUPOJIE.
du3znyeckrue 1 XMMUYECKHE CBOMCTBA MarHus 1 Kaiablius. BaxkHelme coequHEHNS KaabIus
(okcua, THAPOKCHU]I, o). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHHUSI

3.5

AmmromMuHAN: nosiokeHue B [lepruoanueckoit cucteMe XuMU4ecKux anemeHTos . 1.
MenzeneeBa; CTpOEHHE aTOMa; HaX0XKACHUE B IIpupoe. Pu3nyeckue U XUMUYECKHE CBOMCTBA
aMfOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH]IA AITFOMUHMS

3.6

Keneso: nonmoxenue B [lepuoanueckont cucreme xumuueckux sneMmeHToB J[.1. Menaeneena;
CTPOCHHE aTOMa; Hax0AeHue B npupojae. Gusnueckue 1 XMuMUYECKUE CBOMCTBA JKeJle3a.
Oxkcuppl, ruapokcuibl U conu xkenesza(ll) u xenesa(lll), ux cocras, cBoiicTBa U MOTyUYEHHE

3.7

XHWMHYECKHUH SKCTIEPUMEHT: 0O3HAKOMJICHUE C 00pa3IiaMyi METaJUIOB U CIIaBOB, UX
(U3NYIECKUMU CBOMCTBAMMU; U3YUCHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOYKHO
UCTIOJb30BaHUE BUIEOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJIbIUs ¥ HATPHSI
C BOJIOM (BO3MOKHO MCTIOIH30BAaHUE BHICOMATEPHAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM
BOJIBI; TIpOIIECCa TOPEHHUS JKeJie3a B KUCIOPoie (BO3ZMOKHO UCTIOIb30BaHUE BHIEOMATEPHAIIOB);
NPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEAKIIUN HA MOHBI (MArHUs, KaJabIUs, ATFOMUHUSA,
nuHka, sxene3a(ll) u xxeneza(lll), mequ(ll); HabmroaeHue U omucaHue MPOIECCOB OKPAIIIMBAHUS
TUTAMEHU MOHAMH HATPHUS, KaJTus ¥ KaIbIUs (BO3MOKHO HCIIOIH30BAaHKE BHICOMATEPHAIIOB);
ucclieJoBaHre aM()OTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUIA IIMHKA; PEIICHHUE
AKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe «BakHeiiiie MeTasuibl U UX COSAMHEHUS

XHUMUS 1 OKpYKarolas cpena




4.1

HoBsie MaTepuansl 1 TeXHOJIOTUM. BelecTBa 1 MmaTepuaibl B TOBCEAHEBHOM KU3HU YETIOBEKA.
Xumus 1 310poBbe. bezonacHoe nemobp30BaHNe BEMIECTB U XUMUUSCKUX PEAKIIUMA B OBITY.
[IepBas momone Npu XUMUYECKUX 0KOTaX U OTPABJICHUSIX

4.2

OCHOBBI PKOJIOTHYECKOM T'PAMOTHOCTH. XMMUYECKOE 3arpsi3HEHUE OKpykaromen cpeasl [TJIK.
Ponb XxuMuM B pelieHuu 3K0JI0ru4eckux npoosaeM. [Ipupogapie HCTOYHUKY YyTIE€BOAOPOIOB
(yrosb, IpupoAHbBIN ra3, HeQTh), MPOAYKTHI UX NEPEepadOTKH, UX POJIb B OBITY U
IIPOMBIIIEHHOCTH

4.3

XUMHUUYECKHH SKCIIEPUMEHT: U3yUeHHE 00pa3I[0B MaTEPUATIOB (CTEKJIO, CIIJIaBbl METAJIJIOB,
MOJIMMEPHBIE MaTEPHUAIbI)

IIpoBepsiembie Ha OI'D nmo xumuu TpedoBanus K pesyiabraram ocsoenus OOII OO0

Konx nposepsiemoro

IIpoBepsieMble TPeOOBaHUA K MPEAMETHBIM pe3yJbTaTaM 02308010 ypoBHs ocBoeHus QOII

TpeOOBaHUS 00O na ocaoBe PI'OC
1 [Ipencrasnenue:
0 MO3HABAEMOCTH SIBJICHUI MPUPO/IbI, TOHUMAaHUE O0BEKTUBHON 3HAUMMOCTH OCHOB XUMUYECKON
11 HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA O0IIeH KyIbTYphl U

HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPECMCHHOT'O O6I].[€CTBa; IIOHMMAaHHEC
MCCTa XMMHHU CPCIU APYTHUX CCTCCTBCHHBIX HAYK




1.2

0 Hay4YHbIX METOJIaxX [T03HAHMUS, B TOM YHCJIE IKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOax
VICCIICIOBAHUSI BEIIECTB U U3YUYEHUS] XUMUUECKUX PEAKLINI; YMEHUE UCTO0JIB30BaTh MOJICIIH JIJIS
O0OBSCHEHUS CTPOCHUSI aTOMOB U MOJICKYJI

1.3

o chepax mpodheccCHnoHATBEHON e TENBHOCTH, CBI3aHHBIX C XUMHUEH U COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTHKCHHSIX XUMHUECKON HAYKH, YTO TIO3BOJIUT
oOy4JaronMmcst paccMaTpuBaTh XMMHUIO Kak cepy cBoel Oyayiel mpodeccuoHanbHON
JESITeIbHOCTH U ClIeNIaTh OCO3HAHHBIN BHIOOP XMMUU KaK IPOQHILHOTO IPEeIMeTa IpU Iepexoie
Ha YPOBEHb CPEIHETO 001Iero 0Opa3oBaHus

Bnanenne cucreMoil XMMHYECKUX 3HAHUN U YMEHUE MPUMEHATh CUCTEMY XUMHYECKUX 3HAHUU,
KOTOpasi BKJIKOYAET:

2.1

BOKHEHIITNE XUMHYCCKHUE TIOHATHS: XUMHYCCKHI 3JIEMEHT, aTOM, MOJICKYJIa, BEIIECTBO, IIPOCTOEC
U CIIO’)KHOE BEIECTBO, OAHOPOIHAS ¥ HEOHOPOIHASI CMECh, OTHOCUTEIIbHBIC aTOMHASI U
MOJIEKYJISIpHASI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM,
OKCH/I, KHCJIOTa, OCHOBaHUE, COJIb (CpeIHss), XUMUIeCKasi peakilvsl, peaKIii COeTUHEHUS,
pEeaKIMK Pas3IoKEeHHs, pEaKINK 3aMEIEHUs, peakIuu 0OMeHa, TerIoBoi A3 PeKT peakiuu,
9K30- M SHIOTEPMHUUECKHE PEAKIIUH, PACTBOP, MacCOBast A0JSI XUMUYECKOTO SJIEMEHTA B
COCIMHCHHUH, MacCOBas JI0JIS U MTPOIICHTHAS KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, SAPO aTOMa,
AJIEKTPOHHBIN CIIOH aTomMa, aTOMHasi OpOUTaNIb, painyC aToMa, BaJICHTHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKas CBS3b, IEKTPOOTPHUIATEILHOCTD, TIOJISIPHASI U HEMOJISIpHAs
KOBaJICHTHAs CBSA3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b, KPUCTAILUTMYECKAS peréTKa (aTOMHas,
MOHHAs, METAITTUYECKas, MOJICKYJIIpHAsi), HOH, KATHOH, aHUOH, SJICKTPOJIUT U HEAJICKTPOIIHT,
AIIEKTPOIUTHYECKAs JUCCOIMAIINSI, PEAKIIMH HOHHOTO 0OMEHAa, OKUCIUTEIHHO-




BOCCTAHOBUTEJBHBIE PEAKLINH, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XUMHUYECKOE PAaBHOBECHE, 00OpaTUMbIE M HEOOPATUMBIEC PEAKIINH, CKOPOCTh
XUMHUYECKOU peakiuu, katanuszarop, [I/IK, koppo3ust metaiuios, cruiaBbl

OCHOBOITIOJIararomue 3aKOHbl XUMHUHN: 3aKOH COXPaHCHUA MACChI, HepI/IOI[I/I‘—ICCKI/Iﬁ 3aKOH I[I/I

2.2
MenpeneeBa, 3aKOH IOCTOSIHCTBA COCTABA, 3aKOH ABOTaJIpo
2.3 TEOPUU XUMUU: ATOMHO-MOJIEKYJIIpHasi TEOPHUsl, TEOPHUS DJIEKTPOIUTHUECKOMN TUCCOLMALNN
3 Bnagenue ocHOBaMH XMMHUYECKON IPaMOTHOCTH, BKJTIFOUYAIOLIEH:
YMEHUE NPABUIIBHO KCIIOIb30BaTh U3YUEHHBIE BEIIECTBA U MATepUabl (B TOM YHCIIE
MUHEpaJbHbIC yI0OPEHUS, METAJUIbI U CILIaBbl, IPOAYKTHI IEPEepabOTKU MPUPOTHBIX
31 UCTOYHUKOB YIJIEBOJIOPOJOB (YIJIs, IPUPOJHOrO ra3a, HeTh) B OBITY, CEIBCKOM XO3SIIICTBE, Ha
' IPOU3BOJICTBE U MOHUMAHHE 3HAYECHHUSI )KUPOB, OEIIKOB, YTJIEBOJOB JJIsl OpraHU3Ma Y€JIO0BEKa;
yMEHUE IPOrHO3UPOBATH BIMSIHUE BEIIECTB M XUMHUYECKHUX MPOLIECCOB HA OPraHu3M YeJIOBeKa U
OKPY2KAIOILYI0 IPUPOIHYIO CPELy
3.2 YMEHHE UHTEIPUPOBATh XMMUUYECKHE 3HAHUS CO 3HAHUAMMU JPYTUX YUEOHBIX NTPEIMETOB
33 HaJIMYKE ONbITa paOdOTHI C PA3IMYHBIMU HCTOYHUKAMHM HH(POPMALIUU 110 XUMHUH (Hay4dHas U

HAy4YHO-TIOMYJIsIpHAs JINTEpaTypa, CIIOBAPH, CIPABOYHUKHN, HHTEPHET-PECYPCHI)




3.4

YMCHHUC 00BEKTUBHO OLICHHUBATDH HH(i)OpMaIII/II-O 0 BCHICCTBAX, UX IIPCBPALICHUAX U
IMPAKTHYCCKOM IIPUMCHCHHNN U YMCHHC HCII0JIb30BATh e€ s PCHICHUA y‘-Ie6H0-H03HaBaT€JILHBIX
3aJa4d

Branenune ocHoBaMM MOHATHITHOTO armapaTa ¥ CUMBOJIMYECKOTO S3bIKa XMMUU JJI COCTaBICHUS
(GopMyJ HEOPraHMYECKUX BEIIECTB, YPABHEHUI XUMUYECKUX PEAKIMil; OCHOBAMH XUMHUYECKON
HoMmeHkIaTypshl (ILIPAC u TpuBHanbHoi)

YMenue oObICHATH CBS3b MOJIOKEHUS dJIeMeHTa B [lepuoandeckoi cucteMe ¢ YCIIOBBIMU
XapaKTePUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB | 3apsl spa, ooIee
YUCJIO0 JIEKTPOHOB), PACIIPEAEICHUEM JIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPHUOJIOB, KA U KaJIbLHS

[IpeacraBnenrie 0 NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX JIEMEHTOB (pagnyc
aToMa, AJIEKTPOOTPUIATENBHOCTD), IPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHHS JIEMEHTOB B
[Tepuonnueckoii cucreMe (B MajbIX IEPUOJAX U IIABHBIX MOATPYIINAX) U JIEKTPOHHOTO
CTPOEHUS aTOMa

YMeHue kinaccuuImpoBaTh:

7.1

XUMHUYCCKHUE IJICMCHTHI

7.2

HCOPraHN4YCCKHUEC BCUICCTBA

7.3

XUMHNYCCKHC pCAKIINHN




YMeHue OIIpPCACIIATD:

8.1 BaJICHTHOCTh W CTETICHb OKUCIICHUS XUMUYECKHUX DJIEMEHTOB, 3aps]l HOHA
8.2 BUJI XUMUYECKOW CBSI3M U TUI KPUCTAJUTMUECKON CTPYKTYPhI B COSTUHEHUSIX
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTENb U BOCCTAHOBUTED
9 YMeHue xapaktepu3oBaTh GU3NUECKUE U XUMHUECKHE CBOMCTBA:
0.1 IIPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOAOPO, rpaduT, aiMa3, KpeMHHH, a30T, dhocdop, cepa,
' XJIOp, HATPUH, KaJlWii, MAarHUM, KaJIbIIUN, alFOMUHUMN, KETE30)
CJIOXKHBIX BEIIIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (BOAA, aMMHAK, XJIOPOBOJAOPOI,
CEpPOBOIOPOJI, OKCUABI U TUAPOKCH Bl MeTauioB |-IIA rpynm, amomunus, meau (1), muaka,
9.2 xenesa (11 u l11), okcunpr yraepona (1l u 1V), kpemuus (1V), azora u ¢pocdopa (111 u V), cepsi
(IV u V1), cepuucras, cepHas, a30TUCTas, a30THas1, pochopHas, yrojibHas, KpeMHHEBAsK KUCIIOTa
U UX COJIN)
IIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOKWCTBA BEIIIECTB B 3aBUCUMOCTH OT MIX COCTaBa U
9.3 CTPOEHUS, TPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTH MPOTEKAHUS

XUMHYECKUX MPEBPALICHUN B PA3JINYHBIX YCIOBHSIX




10

YMeHue coCTaBIIsTh MOJICKYJIAPHBIC 1 HOHHBIC YPAaBHCHUSA pCaKHHﬁ, B TOM 4HUCJIC:

10.1 peakuuii FOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIINH
10.3 WJUTIOCTPUPYIONTUX XUMHUYECKHUE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPTAaHHYECKUX
' BEILIECTB
10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO0 B3aUMOCBSI3b MEXTY HUMU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIHHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChl BEIIECTB, MACCOBYIO JIOJTF0 XHMHYECKOTO
' 3IIEMEHTA B COEANHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 MacCy, 00hEM ra3oB
114 110 YPaBHEHUSAM XUMUYECKUX PEAKIIUN U HAXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U Maccy
' PEareHTOB WU TIPOYKTOB PEAKITUU
12 Bnanenue (3HaHuE OCHOB):




OCHOBHBIMU METOJ[aMU HAyYHOTO MO3HaHUA (HAOMI0AeHUE, U3MEPEHHUE, SKCIIEPUMEHT,
12.1 MOJICTTUPOBAHUE) MPU U3YUCHUH BEIIECTB U XUMHUUECKUX SBJICHUI; yMEHHUE c(POPMYyIUPOBAThH
npo0IeMy U MPEATIOKUTh MYTH €€ PEeIICHUS

122 0€301acHOM PabOThI ¢ XUMUYECKMMH BELIECTBAMH, XMMHYECKOMN MOCYI0M 1 Ta00PATOPHBIM
' 000pyI0BaHHEM

npaBuIaMHu 0€30MacHOr0 0OpaIleHus ¢ BEeIECTBAMHU, UCIIOJIb3YEMBIMU B TTIOBCETHEBHOM JKU3HH,
123 IIpaBUJIAMH TIOBEICHUS B IIEJIIX COCPEIKEHUS 3I0POBhS U OKPYKAIOIIEH TPUPOTHOUN CPEIbl;

NOHUMaHHE Bpea (OMacHOCTH) BO3JAEHCTBHS HA KUBbIE OPTaHU3Mbl ONIPEACIIEHHBIX BEIIECTB,
CIOCOO0B YMEHBIIEHUS U MPEIOTBPALIEHUS] X BPEIHOTO BO3JICUCTBUS

13 Hanuuue MMPAKTHYCCKNX HABBLIKOB IIJIAHUPOBAHUA U OCYHICCTBIICHUA CICAYIOMUX XUMHUYCCKUX

OKCIICPUMCHTOB:

W3YUYEHUE U OnucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE ¢ (PU3NUECKUMHU U
13.1 XAMWYECKUMH SIBJICHUSIMU; OIBIThI, HJUTIOCTPUPYIOIIHNE ITPU3HAKHU ITPOTCKAHUS XUMHUYECKUX
peakiui

13.2 U3y4eHHE CIIOCOO0B pa3zesieHus: cMeceit

MIOJTy9YCHHE KUCIIOPOIa U U3YUCHHUE €TO CBOMCTB; MOJIYYCHHE BOIOPOIA U U3YUCHHE €TO CBOMCTB;
13.3 MOJIyYEHHUE YIVICKUCIIOTO ra3a U U3y4eHHUe ero CBOMCTB; MOJyYeHUE aMMHaKa U U3yUYCHHE €T0
CBOWCTB




13.4

PUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MAaCCOBOM J10JIel PaCTBOPEHHOIO BEIIECTBA

135

NpUMEHEHUE MHAUKATOPOB (JIakMyca, MeTHIIoOpaHka U (peHondranenna) 1uis onpeaesieHus
XapakTepa cpeibl B paCTBOPAx KUCIIOT U MIET0YeH

13.6

VCCIIEIOBAaHUE U OMTMCAHUE CBOMCTB HEOPTAHMYECKUX BEIIECTB PA3JINYHBIX KJIACCOB; N3YUYECHHE
B3aWMOJICMCTBUS KUCIIOT C METAJUIaMU, OKCUJIAMH METAJIOB, pACTBOPUMBIMU U
HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMU; TIOJIyYEHUE HEPACTBOPHUMBIX OCHOBAHUI; BHITECHEHUE
OJIHOTO METajuia IPYTUM U3 PacTBOPA COJIH; HCClieJoBaHUE aM(DOTEPHBIX CBOMCTB TUIPOKCHUIIOB
AJTFOMUHUS U LIMHKA

13.7

pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM: « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUIY; « DNEKTPOJUTHYECKAS TUCCOLMALINY; « BaxkHEHIIINe HEMETAUIbl U UX
COCIMHEHU; «BaxkHenIe MeTalbl 1 UX COCAMHCHUS

13.8

XUMHUYECKHE YKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHKS PEaKITUii HOHHOTO
00MEHa; KaYeCTBEHHBIC PEAKIINK HA MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPAX UOHBI: XJIOPHU/I-,
Oopomun-, uoaua-, cynbdar-, pocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUPOKCHU/I- NOHBI,
KaTHOHBI aMMOHHUS, MarHus, Kajablius, aJlOMAHMA, Keme3a (2+) u xkenesa (3+), meau (2+), IMHKa

14

YwMeHue:

141

MMPpEACTABJIATh PE3YJIbTAThI OKCIICPUMCHTA B q)opMe BBIBOJOB, 10Ka3aTCIIbCTB, rpa(bI/IKOB u
Ta6J'II/IH 1 BBIABJIATE OMIIMPHUYCCKHUEC 3aKOHOMCPHOCTHU




14.2

yCTaHaBJIMBATh CBS3U MEXKIY PEAIbHO HAOIIOAAeMbIMH XUMUUYECKUMHU SIBJICHUSIMU U
POLIeCCaMHU, TPOUCXOISIIUMH B MAKPO- U MUKPOMHUPE, OOBSICHATH TPUIHMHBI MHOTO0Opa3us
BEILIECTB

Hepequb JIEMEHTOB COAECPKAHUNA, IPOBEPHAEMBIX HA OCHOBHOM I'OCYyAapCTBEHHOM 3K3aMEHE 110 XUMHUM

Konx IIpoBepsieMble 3J1eMeHTHI COleP:KAHUSA
1 [lepBoHaUanbHBIC XUMUUECKUE TTOHATHS
1.1 Yucteie BemecTBa U cMecu. CriocoObl pa3ieeHus cMecei
19 ATOMBI M MOJIEKYJIbl. XMMUUYECKUE 3JIEMEHThI. CUMBOJIBI XUMUUYECKUX 3J1€MEHTOB. [IpocThie u
' CJIOJKHEBIE BEIIECTBA
1.3 Xumudeckas hopmyiia. BaaeHTHOCT aTOMOB XUMHUYECKHUX 3JIeMeHTOB. CTeeHb OKUCIICHHS
14 3aK0H MOCTOSHCTBA cOocTaBa BeniecTB. OTHOCUTENbHAA aTOMHasA Macca. OTHOCUTETbHAS
' MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO JIEMEHTA B COSTMHEHUHN
15 KonunuectBo Bemectsa. Monb. Monsipaast macca. Mosnsipabiii 00bEM ra3oB. BzaumMocBsi3b
' KOJIMYECTBA, MAaCChl M YKCJIa CTPYKTYPHBIX €MHUII BEIIECTBA
16 Du3NYECKHE U XUMUYECKHUE SIBICHUS. XUMUUYECKasl peakius U €€ Mpu3HaKku. 3aKOH COXPaHEHUS

MAaCCBhI BEIIECTB. XUMHUUYECKHUE YPABHECHUS




ITepuonnueckuii 3akoH u lleprpoanueckas cucrema xumudeckux sneMmeHToB JI.1. Menaeneena.

2
CtpoeHue aToMOB
[lepnonnuecknii 3akoH. [leprnonnueckas cucrema xumuyeckux daeMeHToB .M. Menaeneesa.
2.1 [lepuoast u rpynmsl. ®U3nyecKuili CMBIC MOPSIKOBOTO HOMEpPa, HOMEPOB NEPUOIA U TPYHIIBI
AJIeMEeHTa
Crpoenune aroMoB. CocTaB aTOMHBIX siAep. M30Tonbl. DneKTpoHbl. CTPOEHUE INEKTPOHHBIX
2.2 000J104eK aToMOB MepBbIX 20 XxuMUUeckux 31eMeHToB [lepuonnueckoit cucremsr JI. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJHs,
53 KaJibLKg (pajnyca aTOMOB, 3JIEKTPOOTPULATENIBHOCTH, METANIMYECKUX U HEMETANINYECKUX
' CBOMCTB) U UX COSJIMHEHUI B COOTBETCTBHH C MOJIOKEHHUEM 3JIeMeHTOB B [leproanueckoii cucrteme
U CTPOEHUEM HX aTOMOB
3 CtpoeHue BemiecTna
31 Xumunyeckas cBa3b. KoBaneHTHas (MoIsipHasi U HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
' XUMHUUYECKHUX 3JIeMeHTOB. oHHas cBsi3b. MeTarunueckast CBs3b
3.9 Tunel KPUCTAIUIMYECKUX PELIETOK (aTOMHAsA, MOHHAS, METAJJINYECKast ), 3aBUCUMOCTb CBOMCTB

BELIECTBA OT TUIA KPUCTAIUIMYECKON PEIUIETKU U BUIA XUMUYECKOHN CBA3U




Baxneiimue MNpCaACTAaBUTCIIN HCOPIraHNYCCKUX BCUICCTB. Hewmetamnsl u ux COCIMHCHU:. MerTaiibl

4
U UX COCAMHEHUS
Krnaccudukarus n HOMEHKIIATypa HEOPTaHWIECKUX COCTUHECHU: OKCHIOB (COJIe00pa3yroIIne:
41 OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE) U HECOJIEOOpa3yIOIIKe; OCHOBAHUN (IIET0UU U
' HEPaCTBOPUMBIE OCHOBAHWS ); KUCJIOT (KHCIOPOACOIepKAIINE U OCCKUCIOPOIHBIC, OJTHOOCHOBHBIC
1 MHOT'OOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX )
49 duznyeckre U XMMUYECKHUE CBONCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/Ia, XJIOpa,
' KHCIIOpOJa, cephl, a3ot1a, hochopa, yriepoaa, KpeMHUS
43 dusnyeckne U XUMUIECKHNE CBONCTBA MPOCTHIX BEIMIECTB-METAIIOB: JINTHSI, HATPHS, KaTUs, MarHUSI
' Y KaJIbIIMs, A TFOMUHHUS, XKeje3a. DISKTPOXUMHUCCKUH PsJT HANTPSHKCHUH METAIIOB
44 du3nyecKne U XUMUIECKHIE CBOMCTBA BOJOPOIHBIX COSTMHEHNI HEMETAJLIOB: XJI0POBOIOPO/IA,
' CEpPOBOIOPOA, aMMHUAKA
45 dusnueckre 1 XMMHUYECKHE CBOMCTBa okcraoB HeMeTautoB: cepol (1V, V1), azorta(ll, 1V, V),
' dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [Tonyuenne OKCHIOB HEMETAILIOB
46 Xumudeckue cBorictBa okcuaoB: MetaiuioB |A—IIA rpymm, uaka, meau(ll) u sxenesa(ll, 111).
' [ToryyeHne OKCUAOB METAIIJIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHUM M aM(POTEPHBIX THAPOKCUJIOB (Ha MPUMEpE THIPOKCUIOB

AIOMUHUA, Kee3a, IMHKa). [lomydenne ocHoBaHUM U aM(OTEPHBIX THIPOKCUIOB




OO011e XuMUYECKHUEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM,

4.8 a30THOM, (hochopHOIA, KpeMHHEBOM, yTOIbHOU. OCOObIEe XUMUYECKHE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KUCHOT. [lonydyeHue kucimor
4.9 OO6mue xumMuYeckre CBOMCTBa cpeiHuX cojel. [lomyuenue conei
4.10 [Tonyyenue, cobupanue, pacro3HaBaHue BOJIOPOa, KUCIOPO1a, aMMUaKa, YIJIEKUCIIOro raza B
' n1abopaTropuu
411 [Tonyyenne amMmmuaka, CEpHOM U a30THOM KUCIOT B MPOMBINITIEHHOCTH. OO011Me CrIocO0bI
' HOJTy4EHHS METAJIOB
4.12 ['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCIUHEHUM
3) XUMHUYECKHUE peaKIuu
Knaccudukanus XuMUYECKUX PEaKIUi MO pa3IMYHbIM MPU3HAKAM: 110 YUCITY U COCTaBY
5.1 YYaCTBYIOIIMX B PEAKLIUU BEILIECTB, [0 TEIIOBOMY 3(P(EKTyY, 0 U3MEHEHHUIO CTEIIEHEeW OKUCIECHUS
XUMHUUYECKUX IJIEMEHTOB
5 9 TennoBo# 3(PEeKT XUMHIECKOU PEaKIny, TEPMOXUMHUUYECKHUE YPaBHEHUS. DK30- U
' SHIOTEPMHUYECKHUE peaKUU. TepMOXUMUYECKUE YPAaBHEHUS
53 OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiiui. OKUCIUTENN U BOCCTaHOBUTEINH. [Tporiecchl

OKHCJICHUA U BOCCTAHOBJICHU . SHCKTpOHHBIﬁ OaJlaHC OKMCIIMTEIFHO-BOCCTAHOBUTEIBLHOM pe€aKuuun




TCOpI/IH BJIGKTpOJIHTI/I"ICCKOﬁ JUCCoralu. KaTI/IOHBI, AHHNOHBI. SJIGKTpOJII/ITBI N HCOJICKTPOJUNTHI.

5.4
CunbHble U cradble 37eKTpoauTsl. CTeneHb AUCCoraluu
55 Peakiiun noHHOro oOMeHa. Y ciioBUs MPOTEKaHUS PEaKUUii HOHHOTO OOMEHA, MOJIHbIE U
' COKpaAlIEHHBIE HOHHBIE YPABHEHUS PEaKLUN
6 XuUMUs U OKpYKarolas cpena
BemecTBa 1 Marepualibl B IOBCEIHEBHOM KU3HU YEJIOBEKA. be3onacHoOe NCIOIb30BaHUE BEILIECTB
6.1 U XUMHUYECKUX peaKiuii B labopatopuu u ObITy. [lepBasi momMoIib Npu XUMUYECKUX 0XKOTax U
OTPaBIIECHUAX
XHUMHUYECKOE 3arpsi3HEHUE OKPYKatoLEeH cpelibl (KUCIOTHBIE T0XKIH, 3arps3HEHUE MOYBbI, BO3AyXa
6.2 ¥ BOJIOEMOB), ClIOCOOBI ero npefoTspaieHus [IpeaenbHas nfonyctumas KOHUEHTPALMS BELIECTB
' (ITAK). Ponp XuMUU B pelIEHUH SKOJIOTHYECKUX MPoOsieM. Y CuieHrue MapHukoBoro spdekra,
pa3pylLIEHHE 030HOBOTO CJIOA
[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U KX COSTMHEHHUM B ObITY, METUIIMHE,
6.3 IIPOMBIIIEHHOCTH U CEJIbCKOM X03sicTBE. [I[pMEeHEeHe METAIIIIOB U CIUIABOB (CTajb, YyTYH,
' TIOPATIOMUHUN, OpOH3a) B OBITY ¥ IPOMBIIINICHHOCTH X coeauHeHui. [lonsTre o koppos3un
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3UU
6.4 [IpupoHbIe HCTOYHUKHU YTIEBOAOPOI0B (YroJib, IPUPOIHBIN ra3, He(Th), MPOTYKTHI UX

nepepadoTku (OEH3UH), KX POJIb B OBITY M MPOMBIIIJIEHHOCTH




HepBOHa‘IaHLHBIG TIOHATHS 00 OpPraHUYCCKUX BCUICCTBAX KAK O COCAMHCHUAX YITICPOda (MeTaH,

6.5 9TaH, TUJICH, alleTUJICH, dTaHOJI, TIIUIIEPUH, YKCYCHasl Kuciora). [loHsTre o 6nosoruyecku
BaKHBIX BEIIECTBAX: XKUPaX, OeJKaX, yrieBoaxX - U UX POJIA B KU3HH YEJIOBEKa
7 Pacuérsr:
7.1 1o ¢hopMyJiaM XUMHUYECKUX COETUHEHUIM
7.2 Macchl (MacCcOBOM) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPaBHECHUSIM




IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
1 IIpeamer xumun. Poabs xumuu B 1 bubnuorexa IIOK
JKU3HHU 4esIoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MmeTogax Mo3HaHUS B 1 bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUn U MPUEMBI 1 bubmmorexa [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucreie BemecTBa 1 cMecr. CiocoObl 1 bubmuoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTryeckas padora Ne 2
3) «Paznenenue cmecelt (Ha mpumepe 1 Bubmmorexa [IOK
A N PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COMN)»
but6mmoreka [IOK
6 A 1
TOMBI M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUe AJIEMEHTHI. 3HAKH 1 bubnuoreka [JOK
(CIMBOJTBI) XMMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOXHBIC BEMIECTBA 1 Bubmmorexa [IOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 X .B
nmirieckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XHUMHYECKOT0 bubnuorexa [JOK
3JIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuoreka [JOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 du3ndeckue U XUMUYCCKHE SIBJIICHUS. bubmunoreka LIOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs IPOTEKAHUS bu6nuoreka IIOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl BEIIIECTB. bu6mmoreka [IOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmorexa [JOK
m P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
Knaccudukanus XumMuaeckux
18 €aKIHii (COeMHEHUSI, PA3TIOKEHHS Bubmmorexa LIOK
peardt A P ’ https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneuCcT. O000IIeHHE U Bubamorexa [IOK
t ARCT: H https://m.edsoo.ru/ff0d40c4
cucremaTusanus 3Hanuil. PK
20 Konrtponbnas padora Nel o treme bu6muoreka [{IOK

«BemiecTBa 1 XMMHUUYECKHE peakuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3ayx — cmech razos. CocrtaB
Bo3ayxa. Kucnopoa — anemeHt u
npocToe BemecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpO/ia (pEeaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax
CriocoOblI oryueHust KUCI0pOAa B
1a60paTOPUU U TPOMBIIIIIICHHOCTH.
IIpumenenune kucnopoaa

TennoBoi 3 PexT XuMUIecKoi
peaxIyu, IOHSATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, IK30-
¥ SHIOTEPMHUYECKUX PEAKIUAX
TormnuBo (HedTh, yroab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
npenorspanieaus. PK

[TpakTruueckas padota Ne 3 o Teme
«Ilonyuenue u cobupanue
KHUCJIOPO/Ia, U3yUYEHUE €TO CBONCTBY
Bonopon — anemeHT u nmpocToe
BenlecTBo. Haxoxkienue B mpupoje
dusznueckue U XMMHUYECKHEe CBONCTBA
Bosopoza. [Ipumenenue Bogopoaa

TloHsATHE O KMCIIOTAX U COMISIX

CriocoObI mosryueHust BO0poia B
naboparopun

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmorexa [{OK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmnoreka LIOK
https://m.edsoo.ru/ff0d50d2

bubmmnoreka LIOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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[IpakTuueckas pabora Ne 4 o Teme

31 «ITomy4enne u coOupanue Bo10poa bubmmorexa [OK
y _ p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3YUYCHHUE €TO CBONCTBY»

32 MounsipHbiii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEIIIECTBA I'a3a M0 €ro U3BECTHOM bubmorexa [TOK

B Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BELLECTBA I 00BEMY
Boruncnenust 005EMOB ra3oB 1o

34 ABHECHHIO PEAKIIMU HA OCHOBE bubmmorexa [OK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B

35 ®duznyuecKre 1 XMMUYECKHE CBOMCTBA bu6mmoreka [{JOK
BOoJEl. PK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTie 06 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIb.

37 HacpimmenHnbie 1 HeHACHIIIEHHbBIS bubmuorexa [JOK
pactBopbl. MaccoBas 10J1sl BELIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 mo Teme

38 «IIpuroroBienue pacTBOpPOB ¢ bu6nuoreka [JOK
OnpeAcIEHHON MacCOBOM J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA

39 KontponsHas pabora Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTas, KiIacCupuKaIms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonmy4yenue u XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

41 KHUCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIOB
42 OcHoBaHHS: COCTaB, KJIACCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMHUYECKHE CBOMCTBA bu6nuoreka IIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XxuMn4yeckue cBOMCTBa Bu6muoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIATypa,
46 CHOCOéBI; o q)eHI/m XI/IMI/I‘-IZEKI/IC bubmmorexa [JOK
© Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
['eHeTnyeckas CBsI3b MEXIY
48 KJIaCCaMH HEOPraHMYeCKHUX Bubnmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06o001eHre u CUuCTeMaTU3AIIHS bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KontponsHas padora Ne3 o treme
" bubnmorexa [[OK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX

coequHeHni"

https://m.edsoo.ru/00ad9ela
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[lepBbie MONBITKY KIaCCUPUKALUU

51 XUMHUYECKHX 3JieMeHTOB. [ToHsTHE 0 Bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
59 [lepuoauueckast cucrema Bubmuoreka [IOK
XUMHYECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonpl, rpynmbl, TOATPYIIITHI bubmmorexa [JOK
PUOBL, TPYHIRL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [{JOK
sanep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000I0YeK
. bubmuoreka [JOK
55 aTOMOB 3JiIeMeHTOB [lepuonnueckoii
https://m.edsoo.ru/00ada6hbc
cuctemsl [[. 1. Mengaeneesa
XapakTeprucTuka XMMHUECKOTO
56 3JIEMEHTA TI0 €T0 TMOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuonuyeckoro 3aKkoHa
57 JUISL pa3BUTUS HAYKU U NIPAKTUKU. [I. bu6muoreka [IOK
N. MenaeneeB — y4€HbIi, M€1aror 1 https://m.edsoo.ru/00ada96e
rpaxjaanud. PK
58 PezepBHblit ypok. O0001IEHNE U bu6nuoreka IIOK
cucTeMaTu3alus https://m.edsoo.ru/00adb33c
KontponsHas padora Ne4 o teme
59 «Ctpoenue aroma. XuMHAYECKAst bubnuotexa [JOK

cBsi3b» / Beepoccwuiickast
poBepovHas paboTa

https://m.edsoo.ru/00adb486
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DIEeKTPOOTPUIIATEITLHOCTH ATOMOB bu6mmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunorexa LIOK
61 HNonnas xumuyeckas CBsi3b 1 https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHast XUMU4YeCKas 1 bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenosnspHas 1 Bubmuoreka [IOK
XAMHWYECKAs CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 CTeneH OKHCIICHIS ! https://m.edsoo.ru/00adae28
65 OKHCIUTETPHO-BOCCTAHOBUTEIBHBIC 1 bubnuorexa [JOK
peakuuun https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHCIUTENU U BOCCTAHOBUTENH 1 https://m.edsoo.ru/00adb076
PeseprHbIil ypok. O600IeHIE 1
67 cUCTEMaTU3alus 3HaHUH 110 TeEMe 1 bu6nuoreka [IOK
«Ctpoenue aroma. XuMU4YeCKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
PeseprubIil ypok. O6001ICeHIE 1
68 cucTeMaTu3alus 3HaHUM. 1 bu6mmoreka [JOK
[IpomerxyTounas (rogoBasi) https://m.edsoo.ru/ff0d61c6
aTTecTanus
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME


https://m.edsoo.ru/00adaab8
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9 KUIIACC

Ne
n/n

Tema ypoka

Ilepuoauueckuii 3aKoH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemMeHToB 1. 1.
MeHnpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB
NEePBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKHUX BEILECTB

Bunsl xumMu4ueckoil CBSA3U U THUIIEI
KPUCTALUIMYECKUX PEIIETOK
Konrtponsnas padora Nel no treme
«IToBTOpEHNME U yTITyOIIeHUE
3HAaHUM OCHOBHBIX Pa3/eiioB Kypca
8 xiacca». Bxoasimuii KOHTPOJIb.

Knaccudukanus Xxummuaeckux

pCaKI_[I/Iﬁ 110 pa3JINYHbIM ITPpHU3HAKaAM

[ToHsITHE O CKOPOCTH XMMUYECKOM

pCaKkuuu. IToHsTHE O TOMOT€HHBIX U

TCTCPOIrCHHBIX PCAKIUAX

TlonsaTHE O XUMHUYECKOM
paBHOBecHU. DakTOPBbI, BIUSIONIUE

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbIE
uugposeie
o0pa3oBarte/ibHbIE

pecypcebl

bubnunoreka LIOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bubnunorexa LIOK
https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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Ha CKOPOCTh XUMHUYECKON PEaKIIUH
Y TI0JI0)KEHUE XUMUYECKOTO

paBHOBeCHS
9 OKuCIUTETBLHO- bubmuoreka [JOK
BOCCTAHOBUTEIbHbBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTHIECKOU
10 uccoruanuu. CuibHbIE U ciadbie bubmmorexa TTOK
rccotuatim. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHEHUS PEAKIINHA bubmmorexa LIOK
yp peart https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bu6mmoreka [JOK
00 JIEKTPOTUTHICCKOMN https://m.edsoo.ru/00add5d8
JIUCCOLMAIIAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa TTOK
e N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOLIUAITIT
14 ITonsarue o ruaponnse conen bubmmorexa TTOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHnEe U cUCTeMaTU3aLUs bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemienne 3KcepuMEHTAIIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a9d)
KontponsHas padora Ne2 o reme
17 «ONEKTPOIUTUYECKAS bubmmorexa [JOK

nuccormanuga. XuMHU4ecKue
pEaKIUH B paCTBOPAX»

https://m.edsoo.ru/00addecO
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18

19

20

21

22

23

24

25

26

OO6m1as XxapakTepuCcTHKa rajJoreHoB.

XUMHUYECKUE CBOICTBA Ha IPUMeEpe
XJiopa

Xnoposogoposa. CossiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
IpUMEHEHNE

[Ipaktuyeckas padora Ne 2 o Teme
«ITomy4enue coasTHOM KUCIIOTHI,
U3y4yeHue €€ CBOMCTB»
Beruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUN, ECIIU OJUH

U3 PEareHTOB JIaH B U30BITKE

OOmas XxapakTepruCTHKA SJIEMEHTOB
VIA-rpynrbt

AmnoTponHble MOIU(MUKALIUN CEPHI.

Haxoxnenue cepol u €€
COEJIMHEHHI B IPUPOJIC.
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoaopoji, CTpOEHHUE,
bu3HYecKue 1 XUMHUECKHE
CBOMCTBA

Oxcuppl cepbl. CepHast KHCIIOTA,
¢u3nUecKre 1 XUMHYECKHE
CBOICTBa, TPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JIEIKALUE B
OCHOBE ITPOMBIIIIEHHOTO CrIoco6a
IIOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmorexa [{OK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bub6mmnoreka LIOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmmnoreka LIOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
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27

28

29

30

31

32

33

34

OKpYXKAaIoIIEeH Cpeabl
COEIMHEHUSIMU CEPbI

Brruncnenue MaccoBoit 40U
BBIXO/Ia TIPOJYKTA PEAKIIUN

OO01mas xapakTepucTUKa SJIEMEHTOB
VA-rpynmsl. A30T,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre U XUMUYICCKUE
CBOICTBa

AMMHaK, ero ¢puznyecKue u
XMMHUYECKHE CBOICTBA, 1OJIyYEHHUE
U IPUMEHEHUE

[Tpaktruueckas padota Ne 3 o Teme
«ITomyuenne ammmuaka, u3y4eHue
€ro CBOMCTB»

A30THas KUCIO0Ta, €€ pusnueckue u
XUMHUYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoopenuii. XuMu4yeckoe
3arpsi3HEHUE OKPY Kalolel cpebl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpochopa (V) u
dbocdopnas kuciora, Guzndeckue u
XMMHYECKHUE CBOMCTBA, MOJyYEHUE

Hcnons3oBanue gochaTos B
Ka4eCTBE MHUHEPAITBHBIX

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeea6

but6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bub6mmnoreka LIOK
https://m.edsoo.ru/00adf518

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

bubmmnoreka LIOK
https://m.edsoo.ru/00adfc20
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yaoOpeHuil. 3arpsi3HeHHe
IPUPOHON cpenbl pochaTamu

Yraepon, pacnpocTpaHeHHue
TICPOZ, pacIpOCTPaHCHUC B bu6muorexa IIOK

1
npupoze, pusniecKue u https://m.eds00.ru/00adfd9c

XUMHUYECKUE CBOUCTBA

Oxkcupsl yriaepoaa, ux pusnueckue

U XUMHUYECKHE CBOMCTBA.
bubmuoreka [JOK

1
IKOIIOTHECKHE MPObNEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCUJIOM yTJIepoa
(1v)
bubnunorexa LIOK

v 8 1
TOMbHAA KUCIIOTA 1 €€ COTH https://m.edsoo.ru/00ae006¢c

[IpaxTuyeckas padota Ne 4 o Treme

"IlosrydyeHune yrieKucsioro rasa. 1 1 Bubmuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHaUaNBHBIE TOHATHUS 00
OpPraHNYECKHUX BEIIECTBAX KaK O 1 bubsmorera [JOK

P https://m.eds00.ru/00ae054e
COCIMHEHUSX yTIepoaa
Kpemnuwnii 1 ero coennHeHust 1 bubmorera [JOK

P https://m.edsoo0.ru/00ae080a
[IpakTuyeckas padota Ne 5.
Pemenne skcriepuMeHTaNIbHBIX 1 1 bubnuoreka LIOK
3a7a4 o TeMe «Bakuenmnine https://m.edsoo0.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHUS
KonTponbHas padora Ne3 o Teme

. bubmuorexa [{OK

«BaxkHenIme HeMeTauIbl U UX 1 1

https://m.edso0.ru/00ae0el8

COCOAUHCHU A
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OO61as xapakTepuCcTHKa
XMMHUYECKUX 3JIEMEHTOB —
MeTaiioB. Metannnyeckas CBsI3b U

but6mmoreka [JOK

43
MeTaJlJInYecKass KpUCTalUInYeCKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUECKUe CBOMCTBA
METAJJIOB
XUMHYEeCKHEe CBOMCTBA METAIOB.
44 DIEKTPOXUMHUUECKHUH P bubmmorexa TTOK
p . P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METAIOB
O61ure crnocoObl MOTyYEHHS
MeTtaroB. CriaBel. Berancienns
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa TTOK
yp . https://m.edsoo0.ru/00ae1156
PEaKInid, €CJIU OJIMH U3 pEearcHTOB
COJIEPKUT MPUMECH
bu6mmoreka [JOK
46 IMousTtue o koppo3uu MeTaiuioB. PK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAaJUIbI
m https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUSA U bu6mmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [[lemouHO3eMeNbHBIE METAIUTBI — bu6mmoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHNUS KaJIbIIHAS bubmmorexa LOK
1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe 1 CHUCTEMAaTU3AIIHS
3HAHUH
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bub6mmoreka [JOK

yctpanenus. PK

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas pabora Ne 6 o Teme

53 "XKEcTKOoCTh BOIBI U METOMBI €€ bubmorexa I1OK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
. bu6mmoreka [{JOK
>4 AJTOMHHHI https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubmumoreka LIOK
TUIPOKCUJIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, TUIPOKCUIBI U COJIH bu6muoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
[IpakTuueckas padbora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bu6muoreka [IOK
3a7a4 o TeMe «Bakueimnimne https://m.edsoo.ru/00ae3de8
METaJIJIbI M X COCTMHEHUS)
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJIUH
60 U3 PEareHTOB JlaH B U30BITKE WU bu6muoreka [IOK
COZIEPKUT IpUMeCH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa IPOIYKTa
peakiu
61 O00011eHrEe U cCUCTEMAaTU3 AU
3HAHUI
KonTtponbnas padora Ne4 o teme
62 «BaxkHeimuye MeTalJIbl U BX

COCOAUHCHU A


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuansl B 1 bu6mmoreka [JOK
IIOBCEIHEBHON KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE 1 Bubmuoreka [JOK
oKpyxaroieit cpeasl. PK https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun 1 bu6nuoreka [IOK
JKOJIOTHYECKHX Ipobaem. PK https://m.edsoo.ru/00ae4270
66 Peseprubiil ypok. O6001eHue 1 1 bubnuotexa [JOK
cHUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Pesepubliil ypok. O60011eHIE 1 1 bu6mmoreka [{JOK
CcUCTEMaTU3alusl 3HAaHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IEHNE U 1 bubmuoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00ad9ch?2
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ITPOTPAMME


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




