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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMHUKM Ha YpPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWII K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBaTeaLHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, TIPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha oOcHOBe (eaepanbHOH paboueil MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPETNOoJaBaHus y4eOHOTo peaMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranuzaiusax Poccuiickoit Denepaiuu.

[Iporpamma mo xuMuM JaCT NPEACTaBICHUE O IMENsIX, OOIIel CTpaTeruu
oOyueHusi, BOCIHMTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET pACIPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHE IO
pa3jenaM W TemMaM NporpaMMbl IO XHWMHH, OIPEIETSeT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIE0OBATEIbHOCTh M3YYECHHS XUMHUHU C Y4YETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOro Tipoliecca, BO3PACTHBIX
OCOOEHHOCTEM  OOyYalolmUXCsl, OMNpENeNsieT BO3MOXHOCTH TpeaMera  JiJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOI'O 0O0Ilero oOpa3oBaHuUs, a TakKKe TPEOOBaHUN K
pe3yabTaraM 00y4YeHHs] XUMUM Ha YPOBHE IIeJIe U3yUeHUSs MPEeIMETa U OCHOBHBIX
BHJIOB YYCOHO-ITO3HABATEIIPHOW JIEITCIHPHOCTH OOYYaroOmerocss IO OCBOCHHIO
y4eOHOTO CO/IepIKaHMS.

3HaHUWE XWMHUHU CIYKUT OCHOBOM isi (OPMHUpPOBAHUST MHUPOBO33PEHHUS
00yyJaroIerocs, ero MpeJCTaBICHU 0 MaTepuaibHOM €JIUHCTBE MHUPA, BAKHYIO
poJib UrparoT (HOpMUPYEMbIE XHUMHEH MPEICTAaBICHUS O B3aUMOIIPEBPAICHUSIIX
OSHEPrud M 00 DBOJIONMU BEUIECTB B MPUPOJIE, O MyTSIX PEIICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUILIEBON U SKOJIOTMYECKON O€3011acCHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEW IS  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHKE MBIILICHUS] M TBOPUECKUX CITIOCOOHOCTEH
oOydJarommxcsi, HAaBBIKOB HMX CaMOCTOSTENIbHOW y4uyeOHOW  JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM XKM3HM, TaK U B MPO(HECCUOHATBHOM JIESITEIHHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIs/1a Ha €IMHCTBO MPUPOIbI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B ((OPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00y4aroIInXcs;



CHoCcOOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B OKOJOTUYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHUHU OOECHEUYMBAIOTCS CHELH(PHUKOMN
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIH  SIBISIETCS  MEAaroruyeckKu
aJlalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMHUHU Ha ONPEJEICHHOM JTalle ¢
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCSA CHCTEMbl TNEPBOHAYAIBHBIX TMOHSATHI XHMHH, OCHOB
HEOPraHWYEeCKOM XUMUU M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSATUI
OpraHU4eCKON XUMUU.

Crpykrypa coiepxaHusi IpOrpaMMBbl 10 XMMHHM COPMHUpPOBAHA HAa OCHOBE
CUCTEMHOIO IOAX0AAa K €€ u3ydeHuro. ColeprKaHUe CKIIAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuuu. OO0e 3T CHUCTEMBl CTPYKTYpPHO OpPraHHW30BaHbl MO IPHHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKHUX MPECTABICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa /[. 1. MeneneeBa Kak OCHOBHOT'O 3aKOHA XHUMMH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XMMHYECKOU CBSI3U;

— TMpEeICTaBIE€HUNA 00 BJIEKTPOJUTUYECKONM AMCCOLMALMM BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUS paccMaTPUBAIOTCA Ha OCHOBE HSMIMPHUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JAPYrOMY, BBINONHSS (PYHKUUU OOBSCHEHUS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEHN MPAKTUYECKOTO MPUMEHEHHS U IOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMmbl 1O XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKOW COCTABJISIOLIECH HAYYHOUW KapTUHBI MHUpA B JIOTUKE
€¢ CHCTEeMHOW NPHUPOAbI, IIEHHOCTHOIO OTHOILIEHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HaHUA B Hayke. M3ydeHHWE XUMHUU NPOUCXOJUT C MNPUBJICYEHUEM
3HaHUU W3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyX aroumii Mupy,
«buoiorus. 5—7 xknacce» U «Pusmka. / Kiacey.

[Ipy wu3yyeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAaKTHUUYECKOM
NESATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOIrO MpeAMETa COCTOUT B (POPMHUPOBAHMM CHCTEMBI XMMHUYECKHX
3HaHUU — BaXXHEHIINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUYECKOr0 XapakTepa, sI3bIka HayKH, B



OpUOOIIEHUM K HAay4YHbIM METOJAaM TO3HAaHUA TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEaKInii, B (OPMUPOBAHUHU U PA3BUTHUH MMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIEeIOBATEIbCKON
JIESITEIbHOCTH, OCBOEHUM IMpaBMJI OE30MacCHOTO OOpalleHHs C BEIIECTBaMHU B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUM XUMHUK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaYEHHUE MTPUOOPENH TaKHE 1IN, KaK:

— (dopmupoBaHHEe WHTEICKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOy4Jarommxcss K CaMOCTOSATENbHON I03HABATEIbHOU JACSTENBHOCTH, HAYYHBIM
METOJaM TMO3HaHUsI, (OPMUPYIOINIUM MOTHUBAILMIO U PaA3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yciaoBHil, CIOCOOCTBYIOIIMUX TPHUOOPETEHUIO O0YHAOIIMMUCS
OTbITa PA3HOOOPA3HON MAEATENBHOCTH, MO3HAHWUA U CAMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMK), MMEIOMINX YHHBEpPCaIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBanue oOme (QYHKIMOHATBHOW U  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCII€ YMEHHH OOBSCHATh W OIICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHPA, WCIOJB3Ysl 3HAHWS M OMbIT, MOJYYCHHbIC MPU U3YYCHUU
XUMUH, TPUMEHITh WX TPH PENICHUH MpoOJIeM B TOBCEIHEBHON J>KM3HU W
TPYJIOBOM JEATEIbHOCTH;

— (QopmupoBaHue y OOy4YaOIIUXCS TYMAaHHUCTHUYECKUX  OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XWMHWYECKMX 3HAHWWA I BBIPAOOTKH DKOJOTHYCCKU
1eJIecCO00pa3HOro0 TMOBEACHUS B OBITY U TPYIOBOW JEATENBHOCTH B IIEJNIAX
COXPAHEHMS CBOETO 37J0POBbS M OKPYKAOIIEN TPUPOIHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAaHMIO HA OCHOBE YCBOCHHS OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIISL M HAMPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

[Iporpamma pazpaboTana B COOTBETCTBHHM ¢ Yy4eOHBIM TiaHoM MBOY
«IIpumopckuii IeHTp 0Opa30BaHUs JIJIsl YPOBHS OCHOBHOTO 00111eT0 00pa3oBaHUs
C UCTIOJIb30BaHUEM COBPEMEHHOTO 000PYIOBaHUS IICHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHUECKON HampaBIeHHOCTH « Touka pocTay.

OOmiee YMCIO 4YacOB, OTBEACHHBIX [JISi HW3YYCHUS XUMHUH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanmsi, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacos (2
yaca B Hezielno), B 9 kiracce — 68 yacoB (2 yaca B HEZIEIIO).






COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHBbIC XUMUYECKHE IOHATHUS

[Ipenmer xumuun. Ponp XMMUK B )KU3HU 4YEJIOBEKA. XHMHUSA B CHCTEME HAYK.
Tena m BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArpEraTHOe COCTOSHHE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE IJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
AIeMEHTOB. IIpoCThie U C0KHBIE BEMIECTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHUUYECKUX JJIEMEHTOB.
3akOH TMIOCTOSHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHAas Macca.
OTHOcUTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 1oJisl XUMUYECKOTO 3JIEMEHTa B
COECIMHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3b KOJIMUECTBA,
Macchbl U 4YHCIa CTPYKTYpHBIX €IWHHUI] BemiectBa. Pacuetel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

@uU3NYECKUEe U XUMHUYECKUE SIBJICHUA. XUMUYECKAs peaklys U €€ MPU3HAKHU.
3aK0H COXpaHEHHs MacChl BEIIeCTB. XUMHYEeCKue ypaBHeHus. Kiaccubukarms
XUMHUYECKUX PEaAKINil (COeTMHEHUS, PA3IOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYAOMU, MpaBuiiaMu pabOThl B JTabopaTopuu M
npueMaMu oOpalieHus: ¢ JabopaTopHbIM 00OPYAOBAHUEM, U3YUCHHE U OIMHCAHUE
bu3nYecKux CBOMCTB 0Opa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
dbusnueckux (MIaBJIeHUE BOCKA, TasHHWE JIbJla, PACTHpaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIUSl BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIIOTOM) SIBJICHUM, HAOII0JIeHHE U
OMHMCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCJIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUIPOKCUAA
menu (II) mpu HarpeBaHnuu, B3auMOJICHCTBUE Keye3a ¢ pacTBopoM cosid Meau (11),
U3Y4YeHHUE CIMOCOOOB pa3leJICHUs CMECEH: C TIOMOIIBI0 MAarHuTa, (PUIbTPOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MpOBEICHUE OYUCTKA TOBAPEHHOMN
COJIM, HAOJIOJICHHWE U  ONHKCAaHME  Pe3yJbTaTOB  IPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE MOJENEH MOJIEKYII
(IIapoCTepKHEBBIX).

BaxHeluue npeacTaBuTe/ I HEOPraHUYECKUX BeLIeCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciaopon — anemMeHT u mpocToe
BelecTBo. Haxoknenue kuciopojga B MNpupojie, (U3NUECKHE U XUMHYECKUE
cBoiicTBa (peakumu ropeHus). Okcunbl. [Ipumenenue kucnopona. CrocoOsI



MOJIYYeHHUS] KHCJIOpoJa B JabopaTopud M MPOMBIIIIEHHOCTH. KpyroBopoT
KHcIoposa B mpupoae. O30H — aioTpomHast MOIU(DHUKAIINS KHUCIOPOIa.

TeroBoit 3 dexT XUMHUYECKOW peakIuu, TEePMOXUMHUYECKHUE YpaBHEHUS,
DK30- M HHAOTEPMHYECKHE pEAKUWH. TOIUIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3IyXa, yCHJICHUE MTapHUKOBOTO 3 (eKTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bopopon — smemeHT M mpocroe BemecTBo. HaxoxaeHnue Boaopoaa B
npupoae, (U3MYecKne W XWMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucmorsl u comnm.

Mounsipabiii - 00beM  Ta30B. Pacu€rbl MO XUMHUYECKHM ypaBHEHUSIM.

dusnyeckrue CBOMCTBA BOJbL. Boaa kak pacTBoputelb. PacTBOpEI.
HaceplllieHHbIe W HEHACBHIIIEHHBIE PAcCTBOpPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BelIecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJAbL. OCHOBAHUA.
Ponp pacTBOpoOB B MpUpOJE U B KU3HU 4eloBeKa. KpyroBopoT BOJIIbI B IPUPOJIE.
3arps3HeHHe NPUPOAHBIX BOJI. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHeHuit. Oxcuanl. Knaccuduxanus
OKCUJIOB:  cojieoOpa3yroniue  (OCHOBHBIEC, KHCJIOTHbIE, aM@oTepHbe) U
HecosneoOpasyronue. Homenkinarypa okcuaoB. @Du3MYECKHME U XHUMHUYECKHE
cBoicTBa OKCUIO0B. [losryyenne okcuaos.

OcHoBanus. Kraccudukaruss OCHOBaHUW: TICIOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHuil. (DHU3NYECKHME U XMMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucinot. Gusudeckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHocTn MetawioB H. H. bekerosa.
[TonydyeHue KUcIoT.

Comu. Homenknarypa comneil. @U3ndecKkue U XMMUYECKUE CBOWMCTBA COJIEH.
[lomyuyeHue cosen.

I'eneTnueckas CBSI3b MEXKy KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpPEACIICHUE COJIepKaHMs KUCIOPOia B BO3yX€, MOJTYyUYCHHUE,
coOupaHue, pacrno3HAaBaHWE U W3YYEHHWE CBOWMCTB KHUCIOPOJa, HAOIIOJECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HHKHOBEHUS U
npeKpaileHus TopeHusl (Tokapa), O3HAKOMJIEHHE C oOpa3laMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, TOJyYCHHE, COOMpaHHWE, pACMO3HABAHUEC U W3Y4YCHUE
CBOMCTB BOJIopoja (ropeHue), B3auMojiecTBUe Bojaopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIB30BaHKE BHUACOMATEPHAIOB), HAOIOACHHE 00pa3Il0B BEIIECTB
KoJimyecTBOM 1 MoJib, HCCleOBaHUE OCOOCHHOCTEH pAaCTBOPEHMS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHE pAaCTBOPOB C ONPEAECICHHOU
MacCOBOM J0Jieil paCTBOPCHHOTO BEILIECTBA, B3aMMOJEHCTBUE BOJIbI C METalljlaMu
(HaTpueM M KajblKeM) (BO3MOKHO HCIIOJIb30BaHUE BUEOMATEpPUAIIOB),



UCCIIEJOBaHME O0pa3lloB HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHUEe U3MEHEHUSI OKPACKH MHIUKATOPOB B PacTBOpaxX KHUCIOT U HIEIOYEH,
u3ydeHne B3ammoneicTBus okcuma meau (I1) ¢ pacTBOpoM cepHON KHCIIOTHI,
KHCJIOT C METaUlaMH, pEaKIHUil HeWTpaau3aluH, IOJIyYEeHHUE HEPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO METajlla IPYTMM M3 PacTBOpPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a7ad 0 TeMe «Baxnelmme knaccsl HEOPraHUYECKHX
COECTUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepuoguyeckasi cucreMa XHUMHMYECKHX
yaiemMenToB JI. WU. MenneaeeBa. CrpoeHue aToMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KJIAaCCU(PHUKALUU XUMHUECKHX 3JeMEeHTOB. [loHsATHE O
IpyIIax CXOAHBIX 3JIEMEHTOB (ILIEJOYHBIE M IIEJIOYHO3EMEIbHBIE METALIbL,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3yloT aMm(pOTEPHbIE OKCHUIBI
Y TUIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. [leproauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /.
. Menneneea.  KopoTkonepuonHas W JUIMHHOIIEPUOJHAS (bopMbI
[Tepuonnueckoit cucrembl xumudeckux 3neMeHToB . Y. Menneneesa. Ilepuoas
u rpynnbl. PU3NYECKHM CMBICT IOPSAIKOBOTO HOMEpPA, HOMEPOB IIEpHOJA H
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX siiep. M3oromnel. DnekTpoHsl. CTpoeHue
DJIEKTPOHHBIX ~ 000M04YeK aToMoB mepBbIX 20 XHMHYECKHMX  DJIEMEHTOB
[lepnogmueckonn cucrembl . M. MenaeneeBa. XapaKTEpUCTUKA XHUMHYECKOIO
3JIEMEHTA 10 ero noJioxkeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajuyca aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB IO IPYIIIIAM U IEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [leproandeckon CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. J[. V. MeHneneeB — y4y€HbIM U
rpaKJaHuH.

Xnumuueckass cBsi3b. KoBasieHTHas (TMOJspHAst M HENOJIApHAs) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XHMUYECKUX 31€MEHTOB. IOHHAs CBSA3b.

Crenenb okucieHHs. OKHCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Ipouecchl OKUCIIEHNS U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydYeHue 00pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TMAPOKCHJA LMHKA C PacTBOpPAMHM KHUCJIOT M IIEJOoYeld, MPOBEIACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUHN
(ropenue, peakuuy pa3aoKeHHs, COEAMHEHUS).

Mesxcnpeomemmnbwie ceéa3u



Peanmzanust MexnpeaMETHBIX CBs3ed IMPU W3YYEHUM XUMHH B 8 Kjacce
OCYILECTBIISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHITUH, SABJISIOMIUXCA CUCTEMHBIMU NJI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC MTOHSATHUS: HAYIHBIA (PaKT, THIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KilacCUpUKAKsI, TMEPUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusuKa: Marepusi, aToM, OJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUECKUN 3apsi, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, (U3MUCCKUE BEIMYWHBI, CTUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEeThI, 3B€3/1b1, COJIHIIE.

buonorus: horocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOMIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOITUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKasl peaKUMs

[Tepunoanueckuit 3akoH. [lepuoanyeckas cuctemMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB
XUMHYECKMX DJJIEMEHTOB TIEPBBIX TPEX TMEPHOJOB, KM, KaIbIUSI M HUX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »dJIeMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHHUEM HUX ATOMOB.

CtpoeHue BemecTBa: BHUJbI XMMHUUYECKOW CBSA3U. THUMBI KPUCTAUIMYECKHUX
PEIICTOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAIIMYECKON PELICTKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjlaccaM HEOPraHWYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILIECTB.

Kiaccudukanust XuMu4ecKuxX peakiivii 1o pa3InyHbIM MpU3HaKaM (10 YUCTy
U COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTHUMOCTH, II0
YYACTHIO KaTallu3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumuueckoil peakuuu. llonstue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYCCKUX peakiusX. [IoHATHE 0 TOMOreHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanusze. [lonstrne o xumuyeckoM paBHOBecUU. DaKTOPHI,
BIIUSIONIME HA CKOPOCTh XHWMHUYECKOM PEAKIUM U TIOJIOKEHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiinu. CocTaBieHUE ypaBHEHHI



OKHUCJIMTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIMH €  HCHOJIb30BAaHUEM  METOJA
ANIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOTUTHUECKON JUCCOLMAIIAN. DIICKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MexaHu3M JHCCOIMAIIMU BEUIECTB C PA3JWYHBIMU BHUIAMHU
xuMuueckoil cBsa3u. Crenens aucconuanuu. CHUIbHBIC U C1A0bIe SJIEKTPOIUTHI.

Peakunu noHHOrO 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
MOJHBIE YW COKpAlICHHBIE HWOHHBIE ypaBHEHHs peakuuil. CBOICTBa KHUCIOT,
OCHOBAaHMM M COJEH B CBETE TMPEJCTABICHUH 00  AICKTPOJIUTHYCCKON
nuccoruanui. KauecTBeHHbIE peakiiuy Ha UOHBIL. [ToHsATHE O TUAPOIIHU3E COJIEH.

Xumuyeckuii IKCnepumMeHm:

O03HAKOMJIEHUE C MOJIEIAMH KPUCTAINIMYECKUX PEIIETOK HEOPTraHHMYECKUX
BEII[ECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpus), UCCIIEA0OBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKON peakiuu
OT BO3JICUCTBUS PANIMYHBIX (PAKTOPOB, HCCICIOBAHUE HIICKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOILECCA AUCCOLMAIMM KHCIOT, IIEJIOYEe H COJer
(BO3MOXXHO  MCIOJIb30BaHUE  BHJIEO  MaTepUalioB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKM  MPOTEKAaHUA  pEeaklMid  HOHHOro  oOMEHa
(oOpazoBaHue oOcajka, BbIJEJICHUE Ta3a, O0Opa30BaHHE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pas3ioXKeHUs, COCANHEHUS ), PACIIO3HABAHUE HEOPTaHWYECKUX
BEIIECTB C [OMONIBIO KAYECTBEHHBIX pEAKIMHA HAa HOHBI, PELICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTta/iibl M X COETUHEHMSI

OO6mrast xapakTepucThKa TajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHne M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XWUMHUYECKHME CBOMCTBA Ha TIPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C MeETaulaMHM, HEMETaJUlaMH, IIeJlouaMu). XJIOPOBOIOPO/I.
ConsiHasi KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOJAa HAa OpPraHu3M YeEJIOBEKAa. BakHeuiume XJIOpuUabl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapakrepucThka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIC cTerneHu okucieHus. CTpoeHue M (PU3NUECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHBIE MOAU(PUKAIIMN KHUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHWe, (PU3NUeCKhe U
XUMHUYECKue CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucimoTta, (QHU3HMYECKHE H XHMHYECKHE CBoWcTBa (oOmmue  Kak
NpEJACTABUTENSI Kjacca KUCIOT M chneruduueckue). XUMUUYECKHE pPeaKIlvH,
JeXKale B OCHOBE MPOMBIIIICHHOTO CHoco0a TOJMYyYeHHS CEPHOW KHCIOTHI.
[Ipumenenue cepHoil KucioThl. CoJii CEpHOI KUCIOTHI, KAYECTBEHHAsI pEaKIUsl Ha



cynbdar-uon. HaxoxxneHue cepbl M €€ COCOUHEHUH B MpuUpojie. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COCIUHEHUSIMU Ccepbl (KUCIOTHBIE O],
3arps3HEHUE BO3/yXa U BOJJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.

OOmiasi xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHBIE CTEIECHU OKHUCJIEHUS. A30T, paclpOCTpaHEHUE B MPUPO/IE,
busnyeckue u xumMuieckue cporictea. KpyroBopot azora B mpupoje. AMMUaK, ero
bu3nUecKue 1 XMMUYECKHUE CBOMCTBA, MoydeHue 1 npuMenenue. Colid aMMOHUS,
uX (PM3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KUCJIOTa, €¢ TMOJydeHue, (PU3NUECKHEe W XUMHUYCCKUE
CBOlicTBa (00IIME Kak TWPEICTaBUTENd Kjacca KHCIOT U craerudpuyeckue).
Hcrnonb3oBaHne HUTPATOB U COJEH aMMOHMS B KaueCTBE MHHEpaJIbHBIX
ynoOopeHuil. XuMrU4YecKoe 3arps3HeHUEe OKPYKAIOIICH Cpeibl COSTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHW, 3arps3HEHHE BO3MyXa, MOUBBl W BoAoeMoOB). Docdop,
alIOTponHble Moaudukauu Qgocdopa, (PU3HMUECKME M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kucnora, Guznyeckue 1 XUMUUESCKHUE CBOMCTRA,
nosyuerue. McnonapzoBanue GpocdaroB B KaueCTBE MUHEPATBHBIX YI0OPEHUHN.

O6mias xapaktepucThka 37eMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHU  OKHUCJICHUS.  YTIIepoJ,  aJUIOTPOIIHbIE
MOAU(UKAIINKA, PACIPOCTpAaHEHHUE B TMpUpoJe, (DU3UIECKHE W XUMUUYCCKUC
cBoiicTBa. Ancopomusi. Kpyrosopot yriaepoaa B npupoje. OKcuabl yriepoja, ux
bu3nYecKkue W XWUMHYECKHE CBOWCTBA, JICHCTBHE HA JKHUBBIC OpPTaHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa rno0anbHOTO MOTCIUICHUS KIMMaTa, MapHUKOBBIM
s dekt. YronapHas KUCIOTa U €¢ CONU, UX (PU3NYECKUE U XUMUUYECKUE CBOMCTRA,
MoJIydeHUE W TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTA U CEIHCKOM
XO3SIUCTBE.

[TepBoHavasIbHBIE TOHATHUS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3THIICH, alleTUJICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HeDTh),
MPOAYKThI UX TepepaboTku (OC€H3WH), UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpPAX, OCIKax, yriaeBojgax — U UX
ponM B OKU3HM 4eloBeKa. MarepualbHOE €IMHCTBO OpPTraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XHUMHYECKHE CBOWCTBA, TMOIY4YEHUE U
npuMenenue. CoeauHeHusi KpemHus B mpupone. OOume mnpeactaBieHus o0
okcuae kpemHus (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HCIOJb30BaHUE B
ObITy, B MIPOMBINIJICHHOCTA. BakHEWIIne CTpOUTEIbHBIE MaTepUalbl: KEPAMHUKA,



CTEKJIO, LIEeMEHT, 0eToH, eje300eToH. [Ipobiembl 6€30mMacHOr0 MCIOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCJOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIUi HA XJIOPHUA-HUOHBI U HAOIIIOICHUE MPU3HAKOB
WX TPOTEKaHHs, OMbITHI, OTpaxkaroume (HU3NYeCKue M XUMHUYECKHE CBONCTBa
raJIorTeHOB M HUX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHE C oOpa3laMu XJIOPUAOB (TajloOreHUIO0B), O3HAKOMIIEHHE C
oOpasilaMu  cepbl W €¢  COSAMHCHUSMU  (BO3MOXKHO  HCITOJIb30BAHUE
BUJICOMATEPHUAITIOB), HAOIIOACHHUE TTpoliecca OOYyTIMBaHMS caxapa TOJ IeHCTBUEM
KOHIICHTPUPOBAHHON  CEpPHOW  KHCJIOTHI, H3yYEHUE XHUMHYECKUX CBOMCTB
pa30aBlIEHHOM CEPHOM KUCIOTHI, IPOBEJACHUE KaYeCTBEHHON peakinK Ha Cylbdat-
MOH U HAOJIIOJICHUE TPHU3HAKA €¢ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUECKUMHU
cBOMiCTBaMU a30Ta, (ochopa W UX COeIMHEHUN (BO3MOYKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (POCPOpPHBIX yAOOpPEHUM, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHME€ U M3YyUYECHHUE CBOMCTB aMMHaka, MPOBEJCHUE
KaueCTBEHHBIX peaKkluii Ha MOH aMMOHUA U (ochaT-uoH U U3yuyeHHE MPU3HAKOB
UX IIPOTEKaHMs, B3aUMOJEHCTBUE KOHIIECHTPUPOBAHHON a30THOM KUCJIOTBHI C MEBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPUAIOB), M3y4YCHUE MOJIEIIEN
KPUCTAJUIMYECKUX PENICTOK anMasa, rpaduta, ¢ysiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCcOpPOIMU  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYCHHE, COOMpaHUe, paclio3HABaHUE U W3Y4YCHUE
CBOMCTB YIJICKHUCIJIOTO Tras3a, MPOBEJCHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CWIMKATHOW NPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no teme «BaxHenme HeMeTaibl U UX COEUHEHUSD.

MeTa/iibl U UX COETUHEHUS

OO6mas xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxxkeHuss B Ilepuoanueckoil cucreMe XuMUYecKux diaemeHtos J[. .
MenneneeBa u ctpoeHuss aroMoB. CTpoeHrne MeTaioB. MeTtainueckas CBsI3b U
METAJUTMYECKas ~ KPUCTAJUIMYECKAs]  pelIeTKa.  DJIEKTPOXUMHUYECKHU  pall
HarpspkeHU MetamioB. Ou3nueckrue U XUMHYECKUEe CBOMCTBa MeTayuioB. OOmue
criocoObl TOyYeHHs MeTayioB. [loHSATHE O KOpPpPO3WM METANIOB, OCHOBHBIC
CrocoOBl 3amuThl MX OT Koppo3uu. CruiaBwl (CTanb, YYTyH, JIOPAUTIOMUHUMH,
OpoH32a) ¥ X TPUMEHEHUE B OBITY U MTPOMBIITUICHHOCTH.

[Ilenounsle MeTaIbl: MOJOKEHNUE B lleproanueckor CUCTEME XMMUYECKUX
sanementoB /. . MenneneeBa, CTpOEHHE HX aTOMOB, HAXOXKAEHUE B MPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HATpus U Kanus). OKCUIbl U



TUJAPOKCUABI HATpusd U Kanusd. I[IpuMeHeHHe IIeTOYHbIX METAUIOB W HX
COCIUHCHUM.

[[lenouyno3eMebHbIE METa/UIbl MarHuid W Kajblldil: IIOJIOKCHHE B
[Tepuognueckon cucreme xumudeckux simemeHToB [[. . MenneneeBa, crpoeHue
MX aTOMOB, HaxXOXJeHHE B pupojic. Pu3ndecknue u XUMUIECKUE CBOMCTBA MarHus
U Kanbuuda. Baxueimme coeavHEHUs Kaiublus (OKCUI, THUAPOKCHUI, COJIH).
JXKeécTkocTh BOABI M CTIOCOOBI €€ yCTPaHEHHUS.

AJIFoMHHUN: TIoJ103)keHUE B [Ieprnoandeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToMa, HaxoxJeHue B npupone. dusmueckue u
XMMHUYECKUE CBOMCTBA amtoMUHUA. AM(DOTEpHBIE CBOMCTBA OKCUJIa U TUIPOKCUA
aJIIOMHHHUSI.

Kenezo: nonmoxenue B [leproandeckoil cUCTEME XUMUYECKUX AIeMEHTOB /1.
. MengeneeBa, CTpoeHUE aroma, HaxoxiaeHue B mnpupoaec. Duszmueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U comu kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKCnepumeHm:

O3HaKOMJICHHE ¢ oOpa3laMd METaUIOB W CIUIABOB, UX (PU3HUYECKUMH
CBOMCTBaMH, U3YYCHHE  pE3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUSL OKCHJIA
KIBIIUS W HATpUsl C BOJOW (BO3MOXKHO HCIIOJB30BAaHUE BHACOMATEPHAIIOR),
HCCJICIOBAHUE CBOMCTB KCCTKOM BOJIBI, MPOLIECCAa TOPEHUS JKejie3a B KHUCIOPOJIe
(BOBMOXKHO  MCIOJIb30BAaHHE  BHUJEOMATEpPHATIOB), TMPU3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMH HAa MOHBI: MarHusi, KajablUs, aTIOMUHUS, [IMHKA, JKEJie3a
(1) u xene3a (II1), meau (I1), HaOMOACHNUE W OMKUCAHUE MPOIECCOB OKPAIIUBAHUS
IJJAMEHW HWOHAMHM HaTpus, KaIus ¢ KajdblUsl (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), HCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS
Y TUJIPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHenmue
METAaJIJIbl MU UX COCIUHCHUS.

XuMus 4 OKPYsKalIas cpeaa

BemecTtBa n marepuanbl B MOBCEIHEBHOM XHU3HM 4YeJlOBEKa. bezomacHoe
HCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuii B ObITy. [lepBas momoris npu
XAMHUYECKUX 0KOTax U OTPABICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeAesbHas JI0MyCTUMAast
KOHIIeHTpanus BeuiecTs, aanee — [[JIK). Ponb XxumMuu B penieHnn 3KOJIOTHYECKUX
po0aem.

Xumuyeckuii IKcnepumenm:

u3ydeHue oOpasIoB MaTepHaioB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepualbl).

Mexcnpeomemmnbwie ceéa3u



Peanuzanus MeXnpeaMeTHBIX CBsI3€d Mpu M3ydyeHHMM XUMUU B 9 Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJNb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHITHM, SBISIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHITHS: HAy4YHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTh, HaOIIOICHNUE,
IKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHHE, MOJIeNb, SBICHHE, NAPHUKOBBIN
s PeKT, TEXHOIOTUSI, MaTepUAIIbI.

®duszuka: Martepus, aToM, D5SJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHI,
U30TOIbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, ODJIEKTPUYECKH 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JTUAIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIIINYECKAs]
pelIeTKa, CIUIaBbl, (PU3NYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3B€3/1b61, CoHIIE.

buonorust: ¢gorocunres, asixaHue, Ouochepa, dKOCUCTEMA, MUHEPAJIBHBIC
yI0OpeHus, MUKPORJIEMEHTHI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdpepa, MUHEpalbl, TOpPHbIE MOPOAIbI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MIPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XUMHUHU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHON IESITENBHOCTH B COOTBETCTBUM C TPAAULUMOHHBIMH POCCUNCKUMU
COI[MOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMH B
oOIIeCTBE MpaBWJIaMU W HOPMAaMH TIOBEJACHUS M CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YyUYarOIIUXCSl.

JIn4HOCTHBIE ~ PE3yJNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTALMH W
pacuIMpeHue onbiTa IeSITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHHUS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAYYHOMY HACIIE[IUIO, MOHMMAHUS 3HAYEHUS XUMHUYECKOW HAyKd B JKU3HU
COBPEMEHHOr0 O0O0IIeCTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHON HH(pOpMaLUen o
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITHSIX MHUPOBOM M OTE€YECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCIIMTAHUS:

OPEACTaBICHUS O COLMAIbHBIX HOpMax W TNpaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4yeOHO-UCCIEOBATEIbCKOM, TBOPUECKOM W JIPYTUX  BHUAAX
NESATETbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH MPH
BBITIOJIHGHUH Y4YEOHBIX, TTO3HABATENbHBIX 33J]1a4, BBITIOJHEHUH XWMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TMpOIEcce H3TOW Y4YeOHOM NesATEIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOC TIOBEJICHHE U TMOCTYNKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUM MOCTYIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTaBJIAIOIINE
OCHOBY JIJIs1 TMOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpPa, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTUA MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHM B TIO3HAHWUH ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE ISl OOBSCHEHUS HAOI0/IaeMbIX MPOLECCOB U SBJICHUM,
MO03HABATENIbHOM, MHMOPMALIMOHHON W YMUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHON PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATYPON, JOCTYMHBIMM TEXHUYECKUMHU CpPEICTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHIO W I[IO3HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €amMOOOpa3oBaHUIO, TMPOEKTHOM W HCCIEI0BATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JIaTbHEHIIIEM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOUIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 J>KW3HU, OCO3HAHHWE TOCICACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHUs),
HEOOXOMMMOCTH COOJIO/IeHHUs TpaBuil  O€30MacCHOCTH TpU  OOpallleHuu C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HU,

5) Tpya0BOr0 BOCIIUTAHUSI:

HMHTEpEC K MPaKTUUECKOMY M3YUYEHUIO Mpodeccuil u TpyJa pa3IndHoro poja,
YBOKEHHUE K TPYAY U pe3yJbTaram TPYJOBOH IEATENbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAaeKTOPUU MPOOJIKEHUSI 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON AESITEIBHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(EeCCHOHATBHOM Cpelie;

6) IKOJIOrHYEeCKOro BOCIIUTAHMS

AKOJIOTUYECKU IIEJeCO00pa3HOe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €¢ CYIIECCTBOBAHUS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3zomacHOoro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MPU paboTe ¢ BEHIECTBAMHU, & TAK)KE B CHUTYaIIUSX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIyYyaeMble MPU U3YYCHUU XUMUHM, IJIs
pEILICHUS 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH TPUPOAHON CPEAOU, I MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPbI, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM W IMyTeH MX PEIICHUs] MOCPEICTBOM METOJIOB XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PECHUS OOIICHAYYHbIE TIOHATHUS (3aKOH, TEOpHS,
MPUHIIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M MO3BOJISIOT Ha
OCHOBE 3HAHWM W3 3TUX MPEeaAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAy4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE YueOHbIEe AEHCTBUSA (TT03HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYISATHUBHBIE), KOTOpHIE OOECIEeYnBAIOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornueckue AecTBUA:

YMEHHUSI HCMOJIb30BaTh IMPUEMBI JIOTUYECKOTO MBILIIIEHUS IIPU OCBOCHUU
3HAHWM: pPacKphIBaTh CMBICT XUMHUYECKUX MOHSATUH (BBIACIATH UX XapaKTEpHbIE
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMHU MOHSTUSMH), WCIOJIb30BaTh
MOHATHUS 1711 OOBICHEHUS OTACNbHBIX ()aKTOB U SIBJICHUN, BEHIOMPATh OCHOBaHUS U
KpUTEpUM JJIs1 KJacCU(UKAIMM XUMUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEX]y OOBbEKTaMU H3y4YeHUS,
CTPOUTH JIOTUUECKHE PACCYXKICHUSI (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHUH),
JIeJIaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE MPHUMEHATh B TIpoOllECCE€ TMO3HAHUS TOHATUS (NMPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIENIH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XHUMHUYeckas (opmyla U ypaBHEHUE
XUMHUUYECKON peakiuy — MpU PElIeHUN y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICNIbHBIX TMPEJICTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3YyYaE€MbIX 00BEKTOB — XUMHUYECKHX BEIECTB M XUMUUYECKHUX PEAKIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICJICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3YyUAEMbIX ITPOIIECCaxX U SIBJICHUSIX.

Ba3oBble uccienoBarejibckue JeiicTBUA:

YMEHHE HCMOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKXEe B KA4eCTBE OCHOBBI i (OPMHUPOBAHMS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpUOOpPETeHUE OMbITa IO IJIAHUPOBAHUIO, OPTaHU3alMU U TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHHME HaOMoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyJIUpPOBaTH 00OOIICHUS U
BBIBO/IbI 10 pPe3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIEIOBAHUS, COCTABIISTh OTUCT
O MPoJIeTTaHHOM padoTe.

Pabora c unpopmanueii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W WHTEPIPETUPOBATH WH(HOPMAIIIIO
Pa3IMYHBIX BUJIOB M (HOPM MpPECTABICHUS, TTOJy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPABOYHbBIC
nocoOusi, pecypcel VHTEepHeTa), KPUTHYECKH OIICHUBATH IPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



yMEHHUE MPUMEHSATh Pa3MyHble METOIbl M 3aMpOChl MPHU MOKUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHUS
y4eOHBIX U MTO3HABATENIbHBIX 3a7]a4 ONMPEACICHHOTO TUMa, MPHOOPETEHUE OMNbITa B
o0nacTd  HWCMOJIb30BaHUSA HMH(OPMALMOHHO-KOMMYHHUKATHBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAIBHYIO (GOpMY TIpe/iCTaBlieHUs HHMOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popMaMu rpaduKe U UX KOMOMHAIUSIMUY;

YMEHUE WCIOJNb30BaTh W aHAIM3MPOBAaTH B Mpouecce y4eOHOH U
UCCIIEIOBATENLCKON /IEATENTbHOCTH MH(GOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIBCKOTO XO3SIMCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYIKAIOLIECH IMPUPOIHOU
CpEBbl.

KoMmyHMKaTHBHBIE YHHBepCaIbHbIEe y4eOHbIe NeCTBHUA:

YMEHHS 3aJlaBaTh BOMNpPOCHl (B Xoj€ auaiora W (Wiau) AUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMoll  Tembl, (OpPMyJIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEIJIOKEHHOH 3a/1a4H;

YMEHUS  IPEACTaBIATH  IOJYYEHHBIE  pe3yibTaTbl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUECKOIO JKCIepUMEHTa (J1abopaTOPHOrO OIbITA,
71a60paTOpHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHUSI Y4YeOHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W UCCJENOBATEIBCKOW  JIEATEIBHOCTH NPHU  pEUICHUH
BO3HUKAIOIIMX MpOoOJIeM Ha OCHOBE ydeTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXaeHus, oOOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpAUHALIMS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryiasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNpPEAENATh IeJIM JESITebHOCTH, IJIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JeSATEeILHOCTh, BBIOMpaTh Hanbosee 3h(HEKTUBHBIE CIIOCOOBI PEIICHUST YIEOHBIX U
NIO3HABATEJIbHBIX 33Ja4, CAMOCTOSTEIBHO COCTABJIATh WJIH KOPPEKTHPOBAThH
MPEUVIOKEHHBIA  QJITOPUTM JEUCTBUM IIPU  BBINOJHEHWH 33JaHUA C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW LEIH, yMEHUE
WCITI0JIB30BATh M aHAJIM3UPOBATHh KOHTEKCTHI, PejlaraéMble B YCIOBUU 33JaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeIMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOIO JaHHOW denepanbHOll paboueil mporpamMMon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIONTUMUCS HAYYHbIE 3HAHUSA, YMEHHS U CIIOCOOBI



JneucTBul, crnenuduueckue Il OpeaMeTHOM o0nactu  «XUMHUS», BUIBI
JNEATEIbHOCTH  II0  TOJIYYEHHIO HOBOIO  3HAHUS, €ro HHTEPHPETalNH,
peo0pa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyaITHsX.

K xoniry oOydenus B 8 kiacce nmpeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, CMECH
(oIHOpO/IHAst U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J0JIs1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTAa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHYECKasi peakius, KiacCUpUKAIMSI pPEaKIui: peakiuu
COCMHEHUS, PEAKIUU PA3JIOKECHUS, PEAKINU 3aMEIICHUS, PEaKIuu
0OM€Ha, 7K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIUIOBOM 3P(EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOW aToma, aToMHas oOpOUTal b, pagUycC
aTomMa, XUMUYECKasl CBA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAs! CBSI3b,
WOHHAs CBA3b, HOH, KaTMOH, aHHOH, PacTBOp, MACCOBas JOJS BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHSITHH W
MPUMEHSITh 3TH MOHSITHUS MIPU OMUCAHWUU BEIIECTB U UX NPEBPALICHUN;

e HCIOJIb30BaTh XHUMHUUYECKYID CHUMBOJIUKY [JIi COCTaBieHUs (opMyin
BEIIECTB U YPABHECHUN XUMHUECKUX PEAKIIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCIICHHUS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPENCIICHHOMY KJIacCy COEAUMHEHUW MO
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBaJCHTHass M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeBaThb cMmbica Ilepuomnyeckoro 3akona JI. U. Menneneena:
JIEMOHCTPUPOBATh MOHMMAaHUE TNEPUOJIUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUUYECKUX BJIEMEHTOB OT WX mojoxkeHusi B Ilepuomumueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEMIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUSI, 3aKOHAa ABOTraJpo;

e OINKCHIBATh M XapakTepuszoBaTh TaOmu4yHyro (opmy Ilepuoanueckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3iMyaTh [OHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpymnma)», mMansie u
OOJIbIIINE TIEPUOJbI, COOTHOCHUTH O0O0O3HAYEHUS, KOTOPhIE HMEIOTCA B
tabnuue «llepuoguueckas cucrema xumudeckux osaementoB [ W.
MeHieneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps] siapa, OOIIee YHUCIO JIEKTPOHOB
U pacrpeiesieHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIIMPOBATh XMUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIleCTBa,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTAaBY Y4YaCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIII0BOMY 3 (DeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/IAsl ONMMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TNPOTEKAHUSI XHMHUYECKHUX TPEBpALIEHUNA B
Pa3IUYHBIX YCIOBHUSAX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO — MAacChl
BEII[ECTB, MAaCCOBYIO JIOJI0 XUMHYECKOTO »JJeMeHTa 1o ¢opmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKON PEaKITnu;

MPUMEHSITH OCHOBHBIE OIEpallUd MBICIUTEIIBHOU JESITEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTeMaTH3alMIo, KiacCu(UKaIuio,
BBISIBJICHUE TPUYWHHO--CIICICTBEHHBIX CBS3€H — IS M3YYCHUS CBOWMCTB
BEIIECTB M XUMHUYECKUX PEaAKIMM, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOIIOJIEHWEe, H3MEpPEHUE, MOJCIUPOBAHUE, HKCIIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  MpaBWJIAM  TIOJB30BAHUS ~ XMMHUYECKOM  TOCYyJAOM U
7a00paTOpHBIM  O0OpPYNOBAaHMEM, a TaKXe TMpaBUjiaM OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIMSIMH TI0 BBITIOJIHEHHUIO
7a00paTOPHBIX XWMUYECKHX OMNBITOB MO TMOJIYYEHUIO W COOUpaHUIO
razoo0pa3HbIX BeEIIECTB (BOJAOPOJAa M KHUCIOPOJA), TMPUTOTOBJICHUIO
pacTBOPOB C OMPEAECICHHOW MAacCOBOM JOJIE PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W TPOBOJUTH  XUMHYECKHE  DKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBIO WHIUKATOPOB
(;rakMyc, peHondranerns, METUIOPaHXK U IPYTHE).

K xoHiy oOydenus B 9 Kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

pacKpbpIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHUH: XUMUYECKUN
AJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, MNPOCTOE BEIIECTBO,
CIIOKHOE BELIECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKas peakius, XUMHUYECKasl CBs3b, TEINIOBOM 3(deKT
peakiuuu, MOJib,  MOJIAPHBI  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAsT AUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XMMUYECKOE pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMBbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
aoTponus, aMmpOTEPHOCTh, XUMHUUYECKasl CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAJUIMYECKas penIeTKa, KOppo3us  METAJIIOB,
CIUIAaBbl, CKOpPOCTh XHWMHYECKOM pEaKIuu, MPEAeIbHO JOMYyCTHUMAas
koHueHtpanus [1JIK BemecTna;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHH W
MIPUMEHSITh 3TH MOHITHUS IIPU OMMCAHWU BEIIECTB U UX MPEBPALICHUN;

e HCIOJBH30BAaTh XHMHYECKYI) CHMBOJIMKY IS COCTaBJICHHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIINN;

e OIpPEIEATHh BaJEHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIacCy COEJIMHEHHM Mo (opMysaMm, BHJI XUMHUYECKOM
CBSI3W (KOBAJEHTHAs, WOHHAs, METa/NINUeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA 0 XUMHUUYECKON (opmysie, XapakTep Cpeiabl B
BOJIHBIX PacTBOpPax HEOPraHMYECKHUX COCIWHEHUH, THUI KPUCTATUITMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cmbich Ilepuogmueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAHME: OIUCHIBATH W XapaKTEPU30BATh
Tabauunyo Gopmy Ileproguueckoil CUCTEMBl XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHSTHS «rJaBHas monarpymnmna (A-Tpynma)» U «moOouyHas
noarpynmna (b-rpynma)», manple ¥ OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE MMEITCSI B MEPUOAMYECKON Talbmuue, cC
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB | 3apsl snpa, oOIee YUCIO DOJIEKTPOHOB H
pacmpejieieHie HX 10 DJEKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U MX COCIUHEHHI B
npejenax MajiblX MEPUOJOB U TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX

aTOMOB;
KJIACCU(UIIMPOBATH XMMUYECKUE FJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUIECKHE Peakiuu (110
YHCIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, 110 TEIUIOBOMY 3P (EKTy, IO U3MEHEHUIO CTeTIeHEH
OKHCJICHUSI XUMUYECKUX 3JICMEHTOB);

e XapakTepHu30BaTh (OMHUCHIBATH) OOIMME WU CHCHU(PUICCKHE XHUMHUUYCCKHE
CBOMCTBA TPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPKAAasi OIMNKHCAHUE
MpUMEPAMU MOJICKYJISIPDHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTaBJISITh yPAaBHEHUS DJJICKTPOJUTUYECKOW JUCCOLMALUM  KHUCIOT,
HIETIOYEHN U COJIEH, IOJHBIE U COKPAIICHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS peaKIWii, TOJTBEPKAAONIMX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/y BEIIECTBAMHU PA3JIMIHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHTEIIBHBIX  PEaKIUi
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca 3THX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTCIIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO  MAacChl
BCII[ECTB, MAaCCOBYIO JIONIF0O XHUMHYECKOTO JJIeMEHTa 110 (opMyIie
COEIMHEHHUS, MaCCOBYIO JOJIO0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
M0 YPaBHEHUIO XUMHUYECKON PEaKITnu;

coOmoaTh  MpaBWia  IMOJB30BAHUS  XHMHUYECKOM  TMOCyIoM U
JabopaTopHbIM  000py/OBaHMEM, a TakKe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIUSIMH TII10 BBINOJHECHHIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YIJIIEKUCIIOro ras3a);

MPOBOAWTL  PEAKIMH, TOJATBEP)KIAIONIME  KA4YeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIICCTB: PACIO3HABATh OIMBITHBIM MYTEM XJIOPHJI-, OpOMHU/I-,
uoaua-, kapOoHnat-, docdar-, cuaukar-, cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHMSI ¥ WOHBI M3YYCHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIIICCTBR;

MIPUMEHSITH OCHOBHBIE OIEpaIlid MBICIIMUTEIIBHOM JEATEILHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHNEe, CHCTEeMaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — JUISl M3YYCHHMS CBOMCTB BEICCTB H
XUMUYECKUX pEaKIHi, eCTECTBCHHO-HAyYHbIC METOABl TIO3HAHUSA —
HaOIOICHUE, W3MEPCHHE, MOJICITUPOBAHKE, DKCIICPUMEHT (peanbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnvecTBO 4acoB
HaumeHnoBaHnue
Ne IpakTuuec deKTpOHHBbIE (IU(POBBIE)
pa3aeyioB H TeM KoHnTpoJubHbie
n/n Bcero KHe o0pa3oBaTesibHbIE Pecypchl
NMPOrpamMmbl padoThI
padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKUE TIOHATHS
XumMus — BaKHas
00J1acTh
€CTECTBO3HAHUS U
11 . 5 0 2 bubmnorexa IIOK https://m.edsoo.ru/7f41837¢
MPaKTUYECKOU
JIeATCIIbHOCTH
yesloBeKa
BemecrBa u
1.2 o 15 1 0 bubmnorexa IIOK https://m.edsoo.ru/7f41837¢
XUMHYECKHUE PEaKIuu
Hroro mo pasneny 20
Paznen 2. BaxkHeiiiue npeacTaBuTe/ 1M HEOPraHUYECKUX BelllecTB
Boznayx. Kucnopo.
2.1 x poA 6 0 0 but6mmoreka I{OK https://m.edsoo.ru/7f41837c
[TonsiTe 06 okcuaax
Bonopoa.llonstue o
2.2 HOPOA 8 0 1 but6mmoreka I{OK https://m.edsoo.ru/7f41837c
KHCJIOTaX U COJSAX
Bona. PactBopsl.
2.3 [TonsTre 00 5 1 1 but6mmorexa I{OK https://m.edsoo.ru/7f41837c

OCHOBAHHUAX




OCHOBHBIE KJTacChl
2.4 HEOPTaHUYECKNX 11 but6mmoreka I{OK https://m.edsoo.ru/7f41837c
COEMHEHUI
Hroro no pazneny 30

Pa3nen 3. Ilepuonnyeckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jiemMeHToB JI. U. MenaeneeBa. CTpoenne aToM0B. XUMHYECKAs

cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE pe€aknuu

[Tepuoanueckuit
3aKOH U
[Iepnognueckas
3.1 CHCTEMA XUMHUYECKUX 7
anemenTos /I. W.
Memnnene-eBa.
Crpoenue atoma

bu6mmoteka [{OK https://m.edsoo.ru/7f41837c

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-

3.2 8 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIbHBIE
peakiuu
Hroro no pazneny 15 bubnmnoreka [OK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOBTIIO [TIPOTPAMME




9 KJIACC

HaumenoBanue

KoanyecTBOo 4acoB

Ne JJeKTpoHHBbIE (IU(POBBIE)
pa3esioB U TeM KonTposabHubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
MPOrpamMMbl padoThI padoTbI
Pa3nen 1. BenecTBo U XUMHYeCKHE peaKIIUuH
IToBTOpEHME U
11 yriyoJieHue 3HaHUH 5 1 0 bubnmoreka [JOK
' OCHOBHBIX Pa3/IejoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHEBIE Eub 10K
HOINOTEKA
1.2 3aKOHOMEPHOCTHU 4 0 0
P . https://m.edsoo.ru/7f41a636
XUMUYECKHUX PeaKIHit
DNEKTPOIUTHUECKAS
13 IUCCOLMAIIHS. 8 1 1 bu6mmoteka [IOK
' XUMHUYECKUE PEaKkiuu B https://m.edsoo.ru/7f41a636
pacTBOpax
Uroro no pazneny 17
Pasnen 2. HemMeTaJ/iIbI M UX COeIMHEHUS
OO0miast xapakTepUCTHKA BuG 10K
2.1 XUMHYECKUX DIIEMEHTOB 4 0 1 ubIoTeka

VIIA-rpynmnsl. 'anorenst

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




OO01as XapakTepucTuKa

59 XUMHYECKHUX AJIEMEHTOB 6 bubmuorexa [JOK
' VIA-rpynmnsl. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01as xapakTepuCTHKa
53 XUMHYECKHX 3JIEMECHTOB 7 bubnunorexa IIOK
' VA-rpynnsL. Asor, https://m.eds00.ru/7f41a636
dbocdop u ux coeTUHEHUS
OO01mast XapakKTepUCTHKA
XUMHYECKHX 3JIEMECHTOB Eub 10K
HOJIMOTEeKA
: - . 8
24 VA rp}:HHH yraeponu https://m.edso0.ru/7f41a636
KPEMHHU U UX
COCIMHEHUS
Hroro mo pasneny 25
Pa3znen 3. Merajliibl M MX COeTMHEHUS
31 OO6mmue cBoiicTBa 4 bubnuorexa [JOK
' METaJUIOB https://m.edso0.ru/7f41a636
3.9 Baxneiime MeTamibl U 16 bu6mmoteka [IOK
' UX COCJIMHEHUS https://m.edso0.ru/7f41a636
Hroro mo pasneny 20

Pa3nen 4. Xumus u okpy:xaiomas cpeaa




41 BemiecTBa u maTepuansl B 3 bubnuoreka [IOK
' JKHU3HH YEJIOBEKA https://m.eds00.ru/7f41a636
Htoro mo pazneny 3
PeszepBHOE Bpems 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68

YACOBIIO [TPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
HUcnoab3oBanue
K odopynoBanust
Ne 0JIMYECTBO YaCOB DJIeKTPOHHBIE HH(POBHIE nentpa «Touka
n/ Tema ypoka o0pa3oBaTe/ibHbIE pocTa»
n pecypchbl
KonTpoJbHbIE IIpakTn4yeckue
Bcero
padoThI padoThI
IIpeamer xumun. Pons xumnu B
JKU3HU uejioBeka. Tema u 1 0 0 bubmorera IOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
Jatamk
[ToHsTHE O METOAAX MO3HAHKS B Bbubnuorexa IIOK TemiepaTypet
1 0 0 httos://m.ed #0d (TepMONapHEIA),
XUMUAU ttps://m.edsoo.ru/ff0d227e CIHPTOBKA
[TpakTuueckas padora Ne 1
«[IpaBuna paboTsl B 1aboparopun 1 0 0 bub6nuorexa IIOK
U TIPUEMBI OOpaIlIeHus C https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHHEM)
YucThie BelecTBa U CMECH. 1 0 0 bu6nuorexa [JOK
CrniocoOsl pa3fieneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora Ne 2
«Pa3nenenue cMecet (Ha mpuMepe 1 0 0 bubmmorexa [IOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU NTOBApEHHOM COJIN)»




bu6mmorexa [IOK

6 A
TOMBI H MOJICKYIRT https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUeE dIEMEHTHI. 3HAaKH
7 (CUMBOJIBI) XUMHYECKUX bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
9JIEMEHTOB
8 IIpocThie 1 CIIOKHBIE BELIECTBA bubmorexa [OK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUEHHUE bubmorexa HOK
YIp i https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa
10 BelecTB. XuMHUIeckas hopmMyIa. bubnmoreka [JOK
BanenTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
OTHOCHUTENbLHAs AaTOMHAs Macca.
11 OTtHOCHUTENBHAS MOJIEKYTISIpHAs bubmmorexa [TOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoteka [IOK
3JIeMEHTAa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mok, bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKkrue U XUMHUUYECKHUE bu6mmoteka [IOK
SIBJIEHUSI. XUMUYECKAs pEAKLIUS https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciioBus NPOTEKaHUS bubnuorexa [IOK

XUMHUYECKHUX PEaKnn

https://m.edsoo.ru/ff0d3al6




3aKOH COXpaHEHMsI MaCChI

16 BEIIECTB. XUMHUYECKUE bubmmorexa HOK
= ’ https://m.edsoo.ru/ff0d3b88
YpaBHCHHS
BruruncieHusa KoaIn4ecTBa, MacChl
17 BEIIECTBA [10 YPAaBHEHUSIM buGmorera I[IOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEaKIIHA
Knaccudukaruss XaMAIeCKIX
18 peaknuii (CoeTuHeHu, bubnuorexa [JOK
pa3JIOKEHUS, 3aMELICHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHImKIoneauct. O0o0IeHne U bubmorexa HOK
H AT HUI https://m.edsoo.ru/ff0d40c4
CHCTEMATH3alHs 3HAHUI
KonTponbnas padota Nel o Teme
20 «BelecTBa 1 XUMHUUYECKIE bubmorexa 10K
https://m.edsoo.ru/ff0d4290
peaKIum»
[Tpubop ans
B C OIpeAcJICHNA COCTaBa
03 — cMech ra3oB. CocTaB
21 BO3 nya Kucnopo AJIIEMEHT U bubmorexa [TOK Bﬂ(;ii}ga H
Ayxd. POA https://m.edsoo.ru/ff0d448e P
npocroe BemiecTBo. O30H
dusnueckue U XUMHUIECKUE Haruuk pH
99 CBOMCTBA KHCIIOPO/a (peaKIuu bubnmnoreka [JOK

okucieHus, ropeaue). [lonstue
00 okcHuaax

https://m.edsoo.ru/ff0d4614




Crnoco0bl MoTy4eHus KHCIopoaa
B JIa0OpaTOpUH U

bubmuorexa [JOK

23
MPOMBIIUIEHHOCTH. [IpruMeHenue https://m.edsoo.ru/ff0d497a
KHCJIOpOJIa
TennoBoit a3 dexT xuMueckoi
peaKuu, MOHSATHE O
24 TEPMOXUMHUYECKOM YPABHEHUHU bubmorera IIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKHUX
peaKIusIx
TormmuBo (HedTH, Yyroiab U METAH).
25 3ar }I3HeI§I/Ie¢];OS ¢ a CHOC06LI) bubmorera IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
€ro IIpeI0TBpaICHUS
[Ipaktuueckas padota Ne 3 o
26 teme «llomydyenue u cobupanue bubnuoreka LIOK
KHUCJIOPOJ1a, U3YUYEHHE €T https://m.edsoo.ru/ff0d4ae2
CBOICTBY»
Hudposoit
Boaopoa — 31eMEeHT U TPOCTOE MHUKPOCKOII, TNk
27 BE ﬂefﬂfo Haxoxneune 11: bubmorera IOK ph, narani
t ) A https://m.edsoo.ru/ff0d4dd0 SJIEKTPONPOBOAUMOCT
pUpojIe u
dusnueckue 1 XUMHYECKHE
28 CBOMCTBa Bomopona. [Ippmenenne bubmorexa HOK
poAa. 1’p https://m.edsoo.ru/ff0d4dd0
BOZOpOJA
naTauk ph, maTumk
Bu6morexa [IOK 3IEKTPONPOBOIUMOC
29 [loHsTHE O KMCIIOTAX U COJIAX httos://m.ed F0d50d2 TH, JaTYUK
ttps://m.edsoo.ru OIITHYECKO

IIJIOTHOCTH




Crioco0ObI MOJTy4eHHsI BOJIOpOa B

bubmuorexa [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue bubnuoreka IIOK
31
BOJIOPO/Ia, U3YUYEHHE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTB»
32 MomsipHbIii 00bEM ra3oB. 3aKOH bubnuoreka IIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o6bema, KoauuecTBa
BEILIECTBA ra3a 110 €ro U3BECTHOMY bu6mmoteka [IOK
33
KOJINYECTBY BEUIECTBA UJIU https://m.edsoo.ru/ff0d55a0
00BEMy
Boruncnenus 006MOB ra3oB 1O
34 YPaBHEHHUIO pEaKLUy Ha OCHOBE bub6nuorexa IIOK
3aKO0Ha OOBEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
naTauk ph, naTumnk
QJICKTPOIIPOBOANMOC
35 dusnueckre U XUMUYECKUE bu6mmoteka [IOK TH, IATYUK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a ONTHYECKON
IINIOTHOCTH
36 CocraB ocHoBanuii. [Tonstue 00 bubnuoreka [IOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Boga xak pactBopurens.
HaCBIH_IeHHBIe 1 HCHACBhIIIICHHBIC

bubmuorexa [JOK

37
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacCTBOpE
[Ipaktuyeckas padora Ne 5 o
38 teme «lIpuroroBieHue pacTBOPOB bubnuoreka [IOK
C ONPEACIICHHON MacCOBOM J10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPCHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCU(UKaIU, bu6mmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenue u xuMuyeckue
41 CBOMCTBA KHMCJIOTHBIX, OCHOBHBIX bubmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHIOB
42 OcHoBaHus: COCTaB, bubnuorexa [JOK
KIaccudukanys, HOMEHKIAaTypa https://m.edsoo.ru/ff0d67ca
Hatuuk pH, nozatop
00BbEMa KUIKOCTH,
43 [TonydyeHre U XUMUYECKHE Bub6nnoreka [IOK OiopeTKa, HaT4HK
o . . TEMIIEPATYPHI
CBOMCTBA OCHOBAHMI https://m.edsoo.ru/ff0d67ca [ITATHHOBEIH, NATIHK
JaBJICHUS, MarHUTHAas
MCIIaJIKa
m Kucnorsr: cocras, bu6nuorexa [JOK

KJ1accu(UKaIysl, HOMEHKIIATypa

https://m.edsoo.ru/ffOdfee2




HOJ'Iy‘ICHI/IC U XUMHYCCKHEC

bubmuorexa [JOK

Hatuuk pH, nozarop
00BEMa KUIKOCTH,
OIOpeTKa, TaTIuK

45 . TeMIEePaTyphl
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2 [UIaTHHOBHIH, TATIHK
JaBJICHWA, MarHUTHaA
Meuiajaka
Comu (cpeaHue): HOMEHKIATypa,
46 CHOCO(6§I) 0T )eHI/IH yp bubmmorexa [JOK
i L https://m.edsoo.ru/00ad9474
XHMHYECKHUE CBOMCTBA
[IpaxTuueckas padora Ne 6.
Pemrenue sxcrepuMeHTaIBHBIX
47 3aja4 1mo reme «OCHOBHEBIC bubmorexa [TOK
8 https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYCCKUX
COCTUHEHUN)
['eneTnyeckas CBsI3b MEXKIY
48 KJIaccaMd HEOPTaHHMYEeCKHUX bubmorera TIOK
. p https://m.edsoo.ru/00ad9a50
COCMHEHMI
49 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HAaHUU https://m.edso0.ru/00ad9cb?2
KontponbHas pabora Ne3 o reme
50 "OCHOBHEBIE KJIaCChI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHHI
[IepBbie mONBITKN
51 KJIacCU(PUKALUU XUMUYECKUX bubnuoreka [IOK

anemeHToB. [loHsATHE O rpynmax
CXOJIHBIX 2JIEMEHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuorexa [JOK

52
XAMHUYECKHX 3jieMeHToB /. 1. https://m.edsoo.ru/00ada52c
Menpeneena

53 Ilepuopl, rpyHIIbl, TOATPYIIIEL Bubmrorexa ITOK

P > TPYITERL 26 https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. CocTas bubnmoreka [JOK
aTOMHBIX saep. M30Tonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX

55 0001109€K aTOMOB AJIIEMEHTOB bubnuorexa [JOK
[Tepuonuueckoit cuctemsl 1. 1. https://m.edsoo.ru/00adaébc
Menneneesa
XapakTepucTuKa XUMHUYECKOTO

56 3JIEMEHTA IO €T0 MOJ0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. . https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuognueckoro

57 3aKOHA [l Pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YYCHBIH, TIeIaror U Tpa) 1aHuH

58 DNeKTpOOTPULIATETbHOCTh bubnunoreka [JOK
aTOMOB XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK Haruk
59 WNonnas xumuueckas cBs3b TeMIepaTyphl

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

HHaTHHOBBIﬁ, JaTUYUK




TeMIIepaTypsl

TEepMOIapHBII
60 KoBanientHas nonsipHas 1 bubnmoreka [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomnsipHas 1 bubnuoreka [IOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIEHUS 1 Bubmrorexa LIOK
https://m.edsoo.ru/00adae28
63 OxkucinuTenpHo- 1 bubnuorexa [JOK
BOCCTAaHOBUTEJIBHBIE PEAKIINMH https://m.edsoo.ru/00adb076
64 OKHCIUTEN X BOCCTAHOBUTEIN 1 nggﬁfg{ﬁ)gg}éo& db076
Kontponbnas padora Ned 1o Teme
65 «Ctpoenue aroma. XuMudecKas 1 bubmmorexa T[IOK
p ) https://m.edsoo.ru/00adb486
CBSI3b»
nugpoBas
PesepBHbIit ypok. O6001IeHNE 1 bubmuorexa [JOK na6oparopust OI'D 1o
66 N 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c XUMHH
nugpoBas
67 PesepBHblit ypok. O00011IeHUE 1 1 bubnuoreka [IOK na6oparopust OI'D 1o
CHCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ad9cb?2 XUMUH
68 PesepBHblit ypok. O0001IeHNE 1 1 bubnuoreka [IOK
CHCTEMAaTH3aIus 3HaHUHM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10O 68

I[MTPOI'PAMME




9 KJIACC

KoaunuyecTBO 4acoB

JJeKkTpoHHbIe LM (POBbLIE

Ne
n/n Tema ypoxa Konrpoasueie IIpakTuyeckue o0pazosaTeibubIe Hemoansopate
Bcero paGoTI paGoThI pecypcsl o0opynoBaHus
nenrTpa «Touka
pocTa»
Ilepnonnueckuit 3aK0H.
1 [lepuonuueckas cucrema 1 0 0 bu6mmoteka [IOK
XUMHYECKHX dJIEMEHTOB /I, https://m.edsoo.ru/00adb59e
N. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 0 0 bubmuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u
bubnuorexa [JOK
3 HOMEHKJIaTypa 1 0 0 1
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIICCTB
Buibl xuMuueckou CBS3U U BuG OK
noImoTeKa
4 THUIIBI KPUCTATITNYECKUX 1 0 0 1

pemeToK

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




Konrtponsnas padora Nel
o teme «IloBropenue u
yriyOJIeHHE 3HAaHUT
OCHOBHBIX pa3/eJioB Kypca
8 Kimacca»

Knaccudpukanus
XUMHUYECKHUX PEAKLUU 110
Pa3IMYHbIM [IPU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbcbh0

ITonstue o CKOpPOCTH
XHUMHYECKOH p€aKnuu.
IloHsITHE O TOMOTCHHBIX U
IreTCPOrcHHbIX PCAKIUAX

bu6mmoteka [IOK
https://m.edsoo.ru/00adbe9a

ITonsATHE O XUMHYIECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIIOIIKME HA CKOPOCTh
XMMHUYECKOHN peaKiuu 1
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS

bu6mmoteka [IOK
https://m.edsoo.ru/00adc28c

[Tpubop ans
WJUTIOCTPALAN
3aBHCHMOCTH
CKOPOCTH
XUMUYECKOUN
PEaKLHH OT YCIOBUA

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIILHBIE
peakiumn

bu6nuorexa [JOK
https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOIUTUYECKON
nucconuanuu. CuinbHbIE U
cl1a0bIe TEKTPOTUTHI

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

Jlatuuk
TEeMITepaTyphl
MIaTHHOBBIN



Wonnble ypaBHEeHUs

bu6nmmoreka [IOK

1 peakuuin https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA JlaTamk
KHCJIOT 1 OCHOBAHHUH B 3HeKTpOHpOBOH‘HOCT
12 CBETE IMPEICTABICHUI 00 bubmorexa HOK H, J03AT0p 00bEMa
N https://m.edsoo.ru/00add5d8 JKHIKOCTH, OlopeTka
AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
XHWMHYECKHE CBOMCTBA
COJIeH B CBETE
13 MIPEJICTaBICHHUH 00 bubmmorexa [IOK
. https://m.edso00.ru/00add8b2
AIEKTPOJIUTUYECKON
JACCOLMAITIN
[TonsiTue o rumponuse bubnuorexa [JOK
14 .
coJent https://m.edsoo.ru/00add9d4
15 O06o06menue u bu6nuorexa [JOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pemenne bu6mmoteka [IOK
JKCIIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponbHas padora Ne2
10 TeMe
17 «QNIEKTPOIUTHYECKAS bubnuoreka [JOK
JTUCCOIIHAIIHSL. https://m.edsoo.ru/00addecQ

XHWMHYECKHUE PEAaKIUU B
pacTBopax»




OOm1ast xapaKTepUCTHKA

Anmnapat ast

IMPOBCACHUA
18 rajoreHoB. XuMH4YECKHE bubnuoreka [IOK XUMHUYECKHX
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2 nponeccos (ATIXP)
XJiopa
Hatuuk xmopua-
Xnoposonopona. ConsHas HOHOB
19 KHCJI0Ta, XUMHUYCCKHE bubmuorexa [JOK
CBOWCTBA, MIOJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTruyeckas padora Ne 2
20 o treme «llonyuenue bubnuoreka [IOK
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHUE €C CBOMCTBY»
Beruucnenus no
21 YPAaBHEHUSAM XUMUYECKUX bubnuoreka [IOK
peaKuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO01mas xapakTepucThKa bubnuorexa [JOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie ‘I?;I;%;Ia;izﬁ
MoANGUKAITIU CEPHI.
23 Haiogi eHII/IIe ce Ili)I uee bubmioreia OK XHMqufKﬁIXP
8 . P https://m.edsoo.ru/00ade64a P eaI%HHH ( )
COCIUHEHHUH B IIPUPOJE. IIpHOOp I

XMMHYECKHE CBOIMICTBA

MOJIy4YCHUA Ira30B
WJIK anrapar Kumnmna



cepsl

CepoBo0po/1, CTpOEHHUE,

24 o bubmuorexa [JOK
H3UYCCKUE U XMMHUYECCKUE
. https://m.edso00.ru/00ade802
CBOICTBa
Oxkcunbl cepsl. CepHas
o5 KHCIOTa, (U3UYECKUE U bubnuorexa [JOK
XHMHYCCKHE CBOMCTBA, https://m.edso0.ru/00adea28
MIPUMCHCHUE
XHWMHYECKUE PEAKIUH,
JIe)KaIlle B OCHOBE
MPOMBIIIJICHHOTO CII0co0a
26 p . bu6mmoteka [IOK
MOJTYYCHUS CEPHOM
v P https://m.edsoo.ru/00adec8a
KHCIOTHI. XUMHUYECKOE
3arpsI3HEHUE OKPYKarOIIen
CpeIIbl COSTMHCHUSIMA CEPBI
Beruucnenue maccoBoi
bu6nuorexa [JOK
27 JIOJIU BBIXO0J1a IPOJYKTa

peakmuuu

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




OO01as xapakTepucTHKa
3JIEMEHTOB V A-Trpymnibl.

bu6nmmoreka [IOK

Tepmopesucrop-
HBIA TaTYUK TEM-
nepaTypsbl, 1aTYUK
pH, natuuk snex-

TPOIIPOBOHOCTH,
28 A3oT, pacripocTpaHeHHE B
https://m.edsoo.ru/00adeea6 armapar JuJis mpo-
npupoje, Gpuzndeckue u BEJICHHS XHMIUC-
XUMHUYECKHUE CBOMCTBA CKHX peaKInii
(AITXP), maraut-
Has Mellajka
AMMuak, ero ¢puznueckue
29 U XMMHYECKUE CBOMCTBA Bubmiorexa LIOK
’ https://m.eds00.ru/00adf004
MOJIy9eHUE U TIPUMEHEHUE
[TpakTruyeckas padorta Ne 3
30 o reme «llonydenne bub6nuorexa LIOK
aMMUakKa, U3y4eHUE ero https://m.eds00.ru/00adf180
CBOMCTB»
A30THas KUCIIOTa, €€
bu6mmoteka [IOK
31 (bu3nuecKre U XUMUYECKUE
. https://m.edso0.ru/00adf306
CBOICTBa
JlaTuuk
Hcnons3oBanne HUTPATOB
. 3JEKTPO-
Y COJIeld aMMOHUS B
IIPOBOJHOCTH,
KaueCTBE MUHEPATHHBIX -
. bubmuorexa [JOK AaTINK HATpat
32 ynobpenuii. Xumuueckoe HOHOB

3arpsi3HCHUC Oprxcanmeﬁ
CpCabl COCANHCHUSAMU
a30Ta

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




docdop. Oxeun pochopa
(V) u dochopnas kucnora,

bu6nmmoreka [IOK

33
(bU3UYECKHe U XUMUYCCKHE https://m.edso00.ru/00adf68a
CBOICTBa, MOJIy4YEHUE
Hcnons3oBanue pocaros
B KaueCTBE MUHEPATHHBIX
34 oOpenui. 3ar I;)I3HeHI/Ie bubnrorexa LIOK
yAoop N p https://m.edsoo.ru/00adfc20
MIPUPOIHON Cpeibl
dbocharamu
Yraepon,
pacnpocTpaHeHue B bubnuorexa [JOK
35
npupoje, Gpuzndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOWMCTBA
Oxcunsl yriaepona, ux
(bu3nyecKre U XUMUYECKUE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmmorexa [IOK
i https://m.edsoo.ru/00adfebe
MPOOJIeMBI, CBSI3aHHBIE C
okcuzom yriepona (1V)
37 VYronpHas KUCIIOTA U €€ bubnuoreka [IOK

COJIN

https://m.edso0.ru/00ae006¢




[IpakTrueckas padora Ne 4
o teme "[lonydyenue

bubmuorexa [JOK

JlaTyuk 351€KTpo-
MIPOBOJHOCTH,
MarHuTHas Me-

38 YIIICKHEIOTO Tasd. https://m.edso0.ru/00ae027e Wanka, npuoop
KauecTBenHas peaxius Ha JUTSI TIOJTYICHUS
Kap6OHAT-HOH" ra3oB WJIM aIllia-

par Kunmna
[TepBoHavYaIbHBIC TTOHSATHS

39 00 OpraHMYecKux bubnuoreka [IOK
BEIIECTBaX KakK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa

40 Kpemnwii u ero bubnuoreka [IOK
COETUHEHUSI https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.

Pemenue

41 AKCIICPUMEHTAIIbHBIX 337124 bubmuorexa [JOK
no teme «Baxueine https://m.edsoo.ru/00ae0bf2
HEMEeTaJUTbl U UX
COCTMHECHHM S
KonTponbnas pabora Ne3

42 mo teme «BakHeitme bu6nuorexa [JOK

HEMCTAJJIbI U UX
COCOIUHCHU A

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




OOm1ast xapaKTepUCTHKA
XUMHAYECKHUX JIEMEHTOB —
MeTau1oB. MeTrayunaeckast

43 CBS3b U METAJUIMYECKAs bubmorexa HOK
. https://m.edso0.ru/00ae103e
KpUCTaJUTMYECKasl pEIIeTKa.
duznyeckue cBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA JlaTauk naBieHus
44 METaJIJIOB. bubmuorexa [JOK
DNEKTPOXUMHUECKUN Psijt https://m.eds00.ru/00ae1156
HaIlpsHKEHUN METaJlIOB
OO011e croco0bl
MOJIy4EHUsI METAIIJIOB.
CruiaBel. Beraucienus mo
45 aBHEHUSIM XUMHUYECKUX bubmmorexa TIOK
yp . https://m.edsoo.ru/00ae1156
peakiuii, eciii OJIMH U3
pEareHTOB COJEPKUT
pUMecH
46 [TonsiTre o Koppo3uu bub6nuorexa IIOK
METaJlJIOB https://m.edsoo.ru/00ae1278
bu6nuorexa [JOK
47 €JIOYHBIE METAIIEI
i https://m.edsoo.ru/00ael14b2
48 OKCHIBI U THIPOKCHIBI bubmuorexa [JOK

HaTpus U KaJiud

https://m.edsoo.ru/00ael4b2




Illenouno3eMenbHEIC

49 MeTaJIIbl — KaJbIIUH U Bubmoreia LJOK
N https://m.edso0.ru/00ae15e8
Marimmn
50 Baxwneriue coequHeHus bubmuorexa [JOK
KaJbIHs https://m.edsoo.ru/00ae15e8
51 O600mmenue u
CUCTEMAaTH3aIUs 3HAHHUH
59 JKécTkocTh BOBI U bubmuorexa [JOK
CIOCOOBI €€ YCTPaHESHUSI https://m.edso00.ru/00ae1886
JlaT4MK 2IIeKTPO-
IIPOBOJIHOCTH,
[IpakTuueckas padora Ne 6 -
53 H(I)) TeMe ")KéCTiOCTL BOJIbI bubmmorexa [TOK Lﬁg};?ia%s
) H" https://m.edsoo.ru/00aelae8 > IPHOOP
Y METOJIBI €¢ YCTpaHCHUS JUTSL TIOJTYYCHUS
ra3oB WJIM arfa-
pat Kunma
bu6mmoteka [IOK
54 Adio i
JHOMITHITH https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA bubnuoreka [IOK
OKCHJIa U TUJIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Weneso n6amoreka 11O

https://m.edsoo.ru/00ael1d86




57

OKcuibl, THIPOKCUIBI U
conu xene3a (I1) u xenesa

(I

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O06001IeHne 1
CHUCTEMATU3ALM 3HAHUU

59

[TpakTrueckas padora Ne 7.
Pemenue
IKCIIEPUMEHTAIBHBIX 33724
1o teMe «Baxuernue
METaJIJIbl U X
COETUHEHUS»

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

60

Beruucnenus no
YpaBHEHUSIM XUMUYECKUX
peakuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Brruucnenus maccoBoit
JI0JIA BBIXO/1a MIPOJIYKTa
peakuumn

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

61

O0600111eH1E U
CHUCTEMATU3ALNS 3HAHUU

62

Kontponbnas padota Ned
o Teme «Baxxnaenmnine
METaJIJIbl U UX
COCIMHEHMUS




BemecrBan MaT€pHralibl B

bubmuorexa [JOK

03 HOBCCAHCBHOM AU 1 https://m.eds00.ru/00ae3f50
YeJoBeKa
64 XUMHUECKOE 3arpsi3HeHnE 1 bubnmoreka [JOK
OKpY>Karollen cpeibl https://m.eds00.ru/00ae4270
65 Ponpb xumuu B perienun 1 bub6nuorexa IIOK
AKOJIOTHYECKUX TIPOOIeM https://m.edso00.ru/00ae4270
P i .
B . https://m.edso0o.ru/00ae0dOa
CHCTEMAaTU3aIMsl 3HAHUH
P i .
B . https://m.edsoo.ru/00adb33c
cucreMmaruni3anus 3HaHUU
P i .
68 | OSocuenmen 1 bubmorexa TOK
B . https://m.edsoo.ru/00ad9ch2
CUucreMaruni3anus 3HaHNU
OBIIEE KOJIMYECTBO YACOB 68

I10 TTPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YHEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
* Xumus, 9 kinacc/ I'abpuensua O.C., Octpoymon W.I'., Cnankos C.A.,

AKI_[I/IOHepHOG 06HIGCTBO ((I/ISIIaTeJ'IBCTBO ((HpOCBeIHGHI/IC»

METOANYECKHNE MATEPHAJIbBI JIJISA YUUTEJISA
https://prosv.ru/_data/assistance/136/69299f66-985e-11de-b619-
0019b9f502d2.pdf as

Enunsie o0pazoBaTenbHbIE pecypehl ¢ caiita Www. school-coolection.edu.ru

(enMHOM KOJIEKIIMU 00pa30BaTENbHBIX PECYPCOB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d210c

1. http://www.alhimik.ru CoBeTbl aOUTypHECHTY, YIUTEITIO XMUMHH, CIPABOYHUK
(oueHb OombIIas TOI00pPKA TAOIUI] M CIIPABOYHBIX MAaTEpPUANIOB), Becesas
XMMHS, HOBOCTH, OJIMMITUAIbI, KYHCTKamepa (Macca HHTEPECHBIX
HUCTOPUYECKHUX CBEICHUN ).

2. http://lwww.hij.ru Xypraan « XuMus 11 )KU3HB»
3. http://chemistry-chemists.com/index.html DnexkTpoHHbIi KypHAT « X UMUKH

U XUMHUA», B KOTOPOM IPEACTABIICHO MHOXKECTBO


http://www/
http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

OITBITOB IO XUMHH

4. http://c-books.narod.ru BceBo3moskHas InTeparypa mo XuMuH.

5. http://www.drofa-ventana.ru M3BecTHoe W31aTeNbCTBO YISOHOM
JUTEPaTyPhI

6. http://1september.ru XKypuan as yuuTeneid 1 He TOJIbKO. bobioe
KOJINYECTBO PabOT YYCHUKOB, B TOM YHCJIC M UCCIICAOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOTbHBIN
MIOPTAJI CO CCHUTKAMH Ha 00pa30BaTeIbHBIC CANTHI TI0 XHMHH.

8. www.periodictable.ru CoopHuK cTaTeit 0 XUMHUYECKUX DIIEMEHTAX,
WLTIOCTPUPOBAHHBIN IKCIIEPHUMEHTOM
9.https://educont.ru/?utm_source=eljur

10. https://edu.skysmart.ru/

11.https://resh.edu.ru/

12.https://uchi.ru/

13.https://www.yaklass.ru/


http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://www.yaklass.ru/

AOKYMEHT NOANUCAH
3/IEKTPOHHOMU NMNOAMUCBIO
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