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AHHOTAIMSA
K pado4eii mporpamMe no xumuu 8-9 kiaccos

PabGouyas mporpaMMa 1O XHMHHM  OCHOBHOTO OOIIEro 0OOpa3oBaHMUs
["ocynapcTBeHHOrO OIOJKETHOTIO 00111€00pa30BaTENbHOIO yupexaeHus Camapckoil
ob0nactu cpeaHei oOmeoOpazoBaTenbHOl  mkoael  Nel mrt. Cyxomon
MyHHLIMINIAIbHOTO paiiona CeprueBckuii Camapckoi 00J1aCTH COCTaBIEHA HA OCHOBE
CIICAYIOUINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepasbHOTO TOCYJAPCTBEHHOTO 00PA30BaTEIHLHOTO CTaH apTa
OCHOBHOTO 00111eT0 00pa30BaHuUs, YTBEPKIAEHHOTO TPUKa30oM MUHHUCTEPCTBA
npocselenust Poccutickoit ®enepannu ot 18.05.2023 Ne 370 “O6
yTBEPKJIEHUH (periepanbHOil 00pa30BaTENbHONU MPOrpaMMbl OCHOBHOTO OOILETO
obpazoBanus’ (3apeructpuponan 12.07.2023), npukazom MuHuctepcTa
npocsetnienust Poccuiickoit deneparuu ot 31.05.2021 Ne 287 «O6
yTBEpKJIeHU! (peiepaibHOro rocy/1apcTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (3apeructpuponat 05.07.2021 Ne 64101),
nprkazomM MunucrepcTBa npocenienus Poccuiickoit @enepanyu Ne 568 ot
18.07.2022 “O BHeceHMM U3MEHEHUI B (peiepaibHblii rOCy1apCTBEHHBIM
o0Opa3oBaTeNIbHBIN CTaHIaPT OCHOBHOT'O 00111ero 00pa3oBaHus’”
(3apeructpuponan 17.08.2022 Ne 69675)

2.  OcHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
I'6OY COMI Nel n.r.t. Cyxoaoa MyHUIMNAIBHOTO pailoHa CeprueBcKuii
Camapckoii 06sacTu.

OOpa3zoBaTeNbHBIA  MPOIIECC  OCYIIECTBISIETCS C  MCIHOJIb30BaHUEM
y4eOHUKOB, yYE€OHBIX MOCOOWN, BXOJANIUX B JCHCTBYIOMUN (eaepanbHbIil
nepedeHb yueOHUKOB. [lepedueHp yueOHMKOB €KEr0/IHO YTBEPKIAETCS TPUKA30M
JTUPEKTOPA TTO TIIKOJIE.

Ha nzyuenne XumMMM B OCHOBHOM 1IKOJIE BhIAenseTcs 136 yacos:
e B § Kkiacce 68 yacos
e B9 kiacce 68 yacoB
PabGouas mnporpamma BKJIIOYaeT B ce0s TOSICHUTEIBHYIO 3aIHCKY,
IJTAaHUPYEMBIC PE3yJIBTaThl OCBOCHHS yUeOHOTO IPEAMETA, COJICPIKaHIE YIeOHOTO
npeaMeTa, TEeMaTHYEeCKOe IUIaHUPOBAaHHME, KaJeHAAPHO-TEMAaTHYECKOE -
IJIAaHUPOBAHKE, OIICHOYHBIEC MaTEPHAITBI.
Cpok peanuzaiuu nporpaMmsl — 2 roja.



MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMHUHU J1aéT TPEACTaBICHHUE O IEJIAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, ONPEACTACT KOJIMYECTBEHHbIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaeNseT BO3MOXKHOCTH IIpeaMeTra s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUM W 00 SBOJIIOIMU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHHS TI00abHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOYYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMM XUMHH OOECHedYMBaIOTCS crerupuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOAUT C MPUBJICUEHHUEM 3HAHUU M3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbBHOCTH Y€JIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K
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HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCEJHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHue yclioBUi, CIOCOOCTBYIOIIMX PUOOPETEHUIO 00YUYatOIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOwmEeNd (QYHKIUOHAIBHOM U  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y OOyyalolUXCs TI'YMaHUCTUYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rco 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMUUYECKUE SBJICHUS. XMMHUECKash peakiuus U €€ MpU3HaKu.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 000pPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOIIOICHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoielicTBHE Kene3a ¢ pactBopoM cos meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrnocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon —snemenT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CTOCOOBI TTOTy4deHHs. KHCIoThI
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa cosneil. @U3N4ECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS U
IpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTue Bojgopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJIECHCTBHE BOJBI C METaUIaMU (HAaTpHEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpAaCKHU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH, N3YUYEHNE B3aUMOACHCTBUSA
okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METaulaMu, peaKkiui
HEWTpanu3aluy, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHeume Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUJIPOKCHUIBL.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognueckoi
cucteMbl xumudeckux snemeHTtoB /. WM. Menpneneesa. llepuonsl W rpymnmsl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TMIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M LIEN0YEH, NPOBEIECHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mesricnpeomemnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BaHWE KaK OOIMX ECTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUECKUE BEJIMYUHBI, €IMHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOMAaEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHUS XUMHUYECKHUX IJIEMEHTOB, MO OOPATHUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHUCAUTENHbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLHUH. CocraBnenue  ypaBHEHUH
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoicTBa KHUCIHOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 JIEKTPOIUTUYECKON TUCCOIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x10pHuaa HATpUs ), UCCIIETOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUECKON peakluu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0OUEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEPHANIOB), IPOBEICHUE OIBITOB, HWLIOCTPUPYIOMIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid (TOpeHue, peakluu pasiioKeHus,
COCIMHEHHUS), pACIO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHbBIX PEaKIMil Ha MOHBI, pEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMM, HeMeTaJlaMu, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, TIpuMeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHelMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUTOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKue CBOMCTBa cepbl. CepoBONOPO, CTpoeHHUE, (HU3MUECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTRA (00IIMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JeKAallue B OCHOBE
MIPOMBITIIUICHHOTO CHoco0a TMOJy4YeHus CepHOW KucioTel. [IpuMeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnaenue ceppl U €€ COCOUMHEHUM B IpUpoJe. XHUMHUYECKOE 3arps3HEHUE
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OKpY>Karollel cpeabl COCAUHEHHUSIMH Cepbl (KHCIOTHBIE MOXKIH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpPaHEHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, oMyueHue U nmpuMenenue. Coiu aMMOHMUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3HUYECKHUE U XMUMHYECKUE
cBOlicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U cHenupUuyecKue).
Hcnonb3oBaHnE HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XVUMHYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHUSAMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3AyXa, MOUBBl M BOA0EMOB). Docdop, ammoTpomHbe
moaudukanuu docdopa, Guznyueckue U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gpu3MUecCKUe U XMMHUYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (ochaToB B KaUeCTBE MUHEPATIBHBIX YI00PEHHIA.

Oo6mas xapakrepuctuka 3meMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIIEPO/], AITIOTPOITHBIE MOIU(BUKALINH,
pacnpocTpaHeHUe B MpUpoAe, (pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
KpyroBopotr yrinepona B mnpupoae. Okcuabl yriepona, UX (U3HYECKHE U
XUMUYECKAE CBOWCTBA, JMEWCTBHE Ha JKUBBIC OPTaHW3MBI, TIOJyYCHHUE U
NpPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIWMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KHCIIOTa U €€ ColM, UX (PU3MYecKue M XUMHUYECKHE CBOMCTBA, TMOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[TepBoHavabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HeDTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OeiKax, yriieBogax — U uxX
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npumenenne. CoequHeHNs KpeMHus B pupoe. O0Iume npeacTaBieHus 00 OKCHIE
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MIPOMBITNIUICHHOCTH. BakHelme cTpouTeNbHbIE MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:
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U3y4YeHUE 00pa3I[0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-WOHBI U HAOIOJACHHE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUMHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHOM peaKIMK Ha CyJb(}aT-uoH U HAOI0IeHHE TpU3HaKa e
POTEKaHUs, O3HAKOMJIEHHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u ocopHbIX yIOOpeHUM, MoTyueHue, cooupaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHakKa, IPOBEIACHUE KAaYECTBEHHBIX pEaKIMil Ha HOH aMMOHHS U
dbochar-moH U WU3yuEHHE TPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3YyYEHHE MOJeNel KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QyiepeHa, O3HAKOMIICHHE C MPOLECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM HPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
Ka4ueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYECHHE MPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BakHelline HeMeTaibl U HX
COEIMHEHHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxkeHus B llepumoagmdeckoi cucrteMe XuUMUYeCKHX dyemeHToB [[. U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasl ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUU  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBAa MeTaiioB. OO0uue
CcrocoObl TosyyeHus: MeTayioB. [loHATHE O KOPpPO3UMM METAIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, CTpOeHHE UX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABI HaTpusi M Kanusg. [IpruMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[Ilenoyno3emenpHbIE METAUIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
ITepuoanueckon cucreMe xumuueckux 3yeMeHToB /. . MenaeneeBa, ctpoeHue ux
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aTOMOB, HaXOXJeHHEe B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U
KaJibIusl. BaxkHeiiime coequHeHus! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJTIOMUHUN: TI0J1I03)keHKE B [leproindeckoil cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxxAecHWe B mnpupoae. Dusmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3J€MEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB W CIUIAaBOB, HX (PU3NYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS KeJe3a B KUCIOPOAE
(BO3MOXXKHO  HCIIOJB30BAaHWE  BHUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHMS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaJIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
MJJaMEHH MWOHAMU HATpus, Kajlus MW Kajblusgd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0OBaHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl U KX COCTUHEHHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOW KU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaeiabHas I0MmyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Meswcnpeomemmnunie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIh30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX

13



NOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHE, NapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PaMOaKTUBHOCTD, MOJIEKYJ1a, AIIEKTPUYECKUI 3aps, IPOBOJIHUKH,
HOJyIPOBOJHUKH, AUDJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢ortocunTes, npixaHue, Ouocdepa, dKOocUCTEMA, MUHEPAIBHBIE
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MIOPO/IbI, TOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS XUMHUU B €IUHCTBE y4eOHOU H
BOCITUTATEIHLHOU JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMUA POCCUHCKUMHU
COLIMOKYJIFTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMHM, TPHHSTHIMH B
oOIIIeCTBE TMpaBUJIaMU U HOPMAaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATA3AINHA O0YIAFOIINXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3MTHUBHBIX IICHHOCTHBIX OPHCHTAlMH W
pacIIMpEeHHE OIbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOTr0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIICJMI0, TIOHMMAHUS 3HAYCHHWS XHMHYCCKOM HAyKH B JKHU3HH
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(poOpMaiuei o
NEPEIOBBIX JOCTHKECHUSX W OTKPBITUSX MHPOBOH M OTCUSCTBECHHOW XWMHUH,
3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMUS:

MPEACTABIICHUS O COLMAIBHBIX HOpPMax M TIPaBUIaX MEKINIHOCTHBIX
OTHONICHUH B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIICCTBEHHO
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MOJIE3HOM,  YYEOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAESATEIBbHOCTU MpH
BBITIOJTHEHUU YYEOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOTHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B IIPOLIECCE 3TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M TOCTYNKH CBOUX TOBAPHUILEH C MO3UIMH HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHUSI TIOCIIEICTBUHN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHUA HAyKH U COCTaBISIOIINE
OCHOBY JIJIi IOHUMAHUSI CYIIIHOCTH HAYyYHOM KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOIHON CPESO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAMMBIE i OOBSACHEHUS HAOJIOIaeMbIX MPOIECCOB W SIBICHUM,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYJBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHH;

WHTEpEeC K OOYyYEHHIO M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K CaMOOOpa30BaHMIO, TMPOEKTHOW M  HCCIIEI0BATEIIbCKOMN
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJICIACTBUU WU
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsI, HAPKOTHUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS MpaBui O€30MacHOCTH TpH  OOpalieHuUd ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3YyUYEHHUIO TPoecCrii U Tpyaa pa3IudHOTo poja,
YBKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHWUH 1O  XWUMHH, OCO3HAaHHBIA  BBIOOD
WHJUBUAYAJIBHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodhecCUOHATBFHON ASSTENHHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGhEeCCUOHATBHOM CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS
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HKOJIOTUYECKH 1IeTIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHMUS, MOHMMAaHUE IIEHHOCTH 3J0pOBOr0 M
Oe3omacHoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyeCcKOMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAaHHE IEHHOCTU COOJIOJCHMUS
paBUJI OE30MIACHOTO MOBEEHUS MPU pabOTe C BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU HU3yUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY>KaoIllel MPUPOAHON CPEeIoH, JJis HOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AlIbHOIO  XapakTepa
HKOJIOTUYECKUX NPOoOJIEM M MyTeHW MX pelIeHHs MOCPEACTBOM METOA0B XHUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeEXIpPEAMETHBIX pPE3YJNbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIE TTOHTHS (3aKOH, TEOPHSI, TPUHIUII,
runores3a, (akT, CUCTEMa, NPOLECC, O3KCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYyYHBIX YUYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAy4YyHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yueOHbIE IEUCTBUS (I03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE oOOecneynBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBJICHUIO y4eOHOM
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue aeicTBus:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHMI: PACKpbIBaTh CMBICI XMMHYECKHX MOHATUNA (BBIAEIATH UX XapaKTEPHbIE
IIPU3HAKH, yCTAHABJIMBATh B3aMMOCBS3b C JPYTMMHU MOHSATHSIMH), UCIOJIB30BATh
HNOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKILIH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbIE CBA3UM MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIAYKTUBHBIE, AEIyKTUBHbIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

YyMEHUE MPUMEHATh B IIPOLIECCE IO3HAHMS TMOHATUSA (MPEAMETHBIE U
MEXIPEIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEMbIE B XUMUH,
npeo0pa3oBbIBATh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIE TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHHE
XUMHUYECKON peaKIMK — IPU PelIeHUuH yuyeOHO-TI03HABATENIbHBIX 33/a4, ¢ y4ETOM
TUX MOJEJBHBIX MPEICTABICHUN BBISBISTH W XapaKT€PU30BaTh CYIECTBEHHBIE
MPU3HAKU W3Y4ae€MbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUUYECKUX PEaKLUi,
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BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3yHAEMBIX MPOLECCAX U SBICHUIX.

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUI;

NpUOOPETEHUE ONbITA IO I[UIAHWUPOBAHUIO, OpPraHU3alMd M IPOBEACHHIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOAOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 Pe3yJibTar, POopMyIHpPOBaTH 000OIIECHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HHGPOPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIIpHAsg JHUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcel MHTepHETa), KPUTHUYECKH OLEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIllpOChl NMPU IMOUCKE U OTOOpE
UHGOpPMAIllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d HECJIOXHBIMA CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YyMEHUE UCIOJIb30BaTh M AaHaJIM3UpoBaTh B Ipolecce y4yeOHOH U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMUCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOSHOU
Cpelbl.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:

YMEHUS 33J1aBaTh BOIPOCHI (B X0JI€ AUAJIOTA U (UJTM) TUCKYCCHUU) IO CYILIECTBY
oOcyknaeMol  Tembl, (OPMYJIMPOBATH CBOM MPEIIOKEHUS OTHOCUTENIbHO
BBIIIOJIHEHUS NIPEAJIOKEHHON 3a/1a4K;

YMEHUSI  MPEJCTaBIsATh  MOJYyYEHHbIE  pEe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTAIUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
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BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuid (00CyX aeHus,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIHHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU IEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJUPOBATh M TMPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosiee Y(PheKTUBHBIC CIIOCOOBI PEIIeHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJYYEHUs] HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX,
OLICHUBATH COOTBETCTBHUE IIOJYYEHHOTO PE3YyJIbTATa 3asBJICHHOM LENIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraéMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIEp>KaHMsl, YCTAHOBJIEHHOTO JIaHHOM (QeaepalbHOi padoyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obmactu «XUMHS», BUIbI
JEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHIy 00ydeHus B 8 kj1acce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPUKAIUs peakiuil: peakiuu
COCMHEHUS, PEAKUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
oOMeHa, K30~ U SHIOTEPMHUUYECKHUE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
SJIPO aToMa, SJIEKTPOHHBIN CJIOM aTOMa, aTOMHast OpOUTalIh, paIuyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU NOHSATUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;
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OTIPEJIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCIJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHHM IO
dbopmynam, BHUA XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHusi B Ilepuommueckoi cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpyrmma)y, maisie u
OOJBIIME TEPHUOJBI, COOTHOCUTH OOO3HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabmuue «llepuoauueckass cuctemMa Xumudeckux osiemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSM);

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEaKIUu
BEILECTB, N0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJIISPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAlllEHUA B
Pa3JIMYHbBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJI0 XHUMHYECKOro J3jieMeHTa 1o ¢Gopmylie COCAUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI IO YPABHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIui0, KiIacCH(PHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — JJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIC METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIEIOBATH MPaBUJIAM MMOJIH30BAHUS XUMHUECKOU MOCY 101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TaKXe IMpaBwiaM oOOpallleHHs C BEIIeCTBAMH B
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COOTBETCTBUM C HWHCTPYKLUMSMU TIO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB M0 NOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON
MAacCOBOM J0JIE pAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJMTH
XUMHUYECKUE SKCIIEPUMEHTHI 10 PACIlO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakKMyC, (peHondTanent, MeTUIOpaHK

U IpyTHE).

K koHIy oOydenus B 9 kjiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XHWMHYECKHUM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHUYECKas CBS3b (xoBayeHTHas, VOHHaA,
MeTajuInyecKas ), KpuCTaInYecKas pemeéTka, Koppo3usl METaJUIOB, CILIABHI,
CKOPOCTh XMMHYECKOW pPEaKUWH, MPENEIBHO JOIYCTUMAas KOHLIEHTPALMUS
ITJIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IIOHATHUH U
IIPUMEHSATH T MOHITHUS PU ONIMCAHUU BELIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (OpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUIA;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBA3M (KOBAJEHTHAs, WMOHHAsA, MeETauIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSIX, 3apsijl MOHA M0 XMMHUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTAJUIMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBatb cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH M XapaKTepHU30BAThH
tabnuunyio (opmy Ilepruoanueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynma (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOIUIE, C YNCTOBBIMU
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XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M
3apsin  a1apa, oOllee YHUCIO DBJIEKTPOHOB U PacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUHN B MpeliesaX MayblX NEPUOJOB U
TJIaBHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMUYECKHUE peaknuu (10 YHUCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckue XUMHYECKHE
CBOMCTBA TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOATBEPXKAAas OIMCAHUC
IpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIil;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHUYECKON JTMCCOIMAIIMU  KHUCIIOT,
LIETI0YEH U COJIEH, TTOITHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINN MOHHOTO
oOMeHa, ypaBHEHHS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChI BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa Mo (opmysie CcoeauHEeHUs,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

COOJTI0IaTh TIPaBUJIA MOJIH30BAHUS XUMUYECKOM MOCY 0 1 J1ab0paTOpHBIM
o0opyJoBaHMEM, a TaKXKe TMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOM IEATeTHOCTH — aHATU3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3AIIHIO, BEISBIICHUE IPUYNHHO-
CJICICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHSI CBOWCTB BEIIECTB M XMMHYECCKUX
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peakinii, €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIICPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

23



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

[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 bubnunorexa LIOK
' XUMHYECKUX djieMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMHuecKas CBS3b. Bu6 LIOK
nonaoTexa
2 - 1
3 OxucIHTCIbHO 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKLIUU
bubnunoreka LIOK
14 15
TOTO O pasAeity https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
9 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrtpouabnbsie IIpakTnueckme (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. BemecTBo U XuMH4ecKHe peakiun
11 [ToBTOpeHue u yriayOieHne 3HaHU| 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIUALIHS. 8 1 1 bubnuotexa [JOK

XUMUYECKHUE pCaKknuu B paCTBOpax
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pasneny

Pazgen 2. HeMeTa/JIBI M X COeAUHEHHUS

17

21 OO01mas xapakTeprucTUKa XUMUIECKIX 4 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTEPUCTUKA XUMUYECKUX
2.2 3J1eH1\ieHT01f VIA? bl Cepa u eé 6 bubnnorexa LHOK
’ Py - eP https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKHX
2.3 anemeHToB VA-rpynmsl. A3zot, pochop u ux 7 bubmorexa HOK
' py ' ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
O011as XapaKTEPUCTUKA XUMUYECKUX
24 BJIeHl\ieHTOIS IVAI-)r amel. YIIIepoa u 8 buGnuorexa [IOK
' . PYHHRE o https://m.edso0.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Wroro mo pazneny 25
Paznen 3. Meraiibl 1 HX COeIHMHEHH ST
. bubmuorexa [IOK
3.1 Obmpe cBoiiCTBa METaNIOB 4 https://m.edsoo.ru/7f41a636
bu6mmoteka IIOK
3.2 B I 16
KHENIINE METAJIJIBI U UX COETUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 okpyskamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 Bubmorexa HOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
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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

bubnunorexa LIOK

P 3
CICPBHOC Bpett https://m.eds00.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IHOYPOYHOE IINIAHUPOBAHUE

8 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3y4eHusi  oOpa3oBaTeJbHbIC
padoThbI padoThbI
pecypcbl

1 [Ipenmet xumuu. Ponp xumuu B 1 bubnunoreka LIOK
JKA3HU yernoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTo/1aX MO3HAHUS B bu6mmoteka IIOK

2 1
XUMUU https://m.edsoo.ru/ff0d227e
ITpakTryeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bubnunorexa LIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2

5 «Pa3nenenue cmeceil (Ha nmpumepe 1 Bubmmorexa [IOK

g . pHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKYU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢
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https://m.edsoo.ru/7f41a636
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

7 XUMHUYSCKUE DJIEMEHTBI. 3HAKH bubnunoreka LIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIC BEIIECTBA bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmmorexa [JOK
Yip Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xummueckas popmyiia. BaieHTHOCTD bubmmorexa LIOK
pMy 3. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOIO bubmuoreka [{OK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoteka IIOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckne U XUMUYECKHE SIBJICHHUS. bubnmorexa LIOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS bubmuoreka [IOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuorexa [IOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIECTBA 10 YPABHEHUSIM bubmorexa HOK
HI yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Krnaccudukanus XumMuueckux
. bubmuoreka [{OK
18 peakuuii (CoequHEHus, Pa3IoKeHuUs,

3aMeIIeHHs, OOMeHa)

https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

M. B. JIoMOHOCOB — y4Y€HBIN-

bubnunoreka LIOK
19 . 0600
HIMIITOTIEAHCT © erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KontponsHas padora Nel mo teme 1 bubnuoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucimopoa — 3imeMeHT u bubmorexa [JOK
AyXa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnyeckre 1 XMMUYECKHE CBOMCTBA
22 KHUCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poZa (peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl Mosty4eHus KUCI0po/ia B
23 J1a00paTOPHUH U IIPOMBIILICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoa
TennoBoii 3¢ ekt xumMuueckon
24 peaKkIu, MOHATHE O bubmmoteka IIOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, yrojib U METaH).
25 3ar HSHGI—EHeql:OS g a, CIToCOOBI iro bubmorexa HOK
P e, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «ITonydenue u cooupanue bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/Ia, U3YUCHHUE €TO CBOMCTBY
97 Bonxopon — anemeHT u mpocToe bu6muoreka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [IOK

Bojopoja. [IpumeHeHue Bogopoia

https://m.edsoo.ru/ff0d4dd0

28



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

29 IT
OFUITHE O KHCTIOTaX 1 COILAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI nmosty4eHus BOAOPoa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyyenne u cobupanue BoAOpoIa bubmmorexa [JOK
y N p poa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Monsipabiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHEHUIO PEaKIIMM Ha OCHOBE bubmmorexa [IOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Tra30B
35 dusnyeckne U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsiieHHble ¥ HEHACHIIIIEHHBIE but6mmoreka [IOK
pactBopbl. MaccoBas 70J1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK

ONpeAcIEHHON MAacCCOBOU JTOJIEN
PacTBOPEHHOTO BEIIECTBAY
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39 KontponsHas padora Ne2 o reme 1 Bbu6mmoteka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALNS, bub6nmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U bubmmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHUJIOB

42 OcHoBaHus: cOCTaB, KJ1accuUKaIHs, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK

43 .

OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kimaccudukarms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue n XuMHU4ECKHE CBOMCTBA bubmmnoreka HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,

46 CHOCO((SI)I;) nji)n q)eHm{ XI/IMI/I‘{ZEKI/IC bubmmorexa [JOK

. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas padora Ne 6. Pemenue

47 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
I'eneTnyeckas CBSI3b MEXKIY

48 KJIaCCaMHM HEOPTaHUYECKUX bubmmorexa [IOK

. p https://m.edsoo.ru/00ad9a50
COCTMHECHU I
49 O06o0011eHNe U cUCTeMaTU3aIUs bub6mmorexa [IOK

3HaHUH

30

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 1
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN
ol XUMHYECKUX 371eMEHTOB. [loHsiTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[leproanueckuii 3aK0H U
52 IIepnonnueckas cucrema bubnuoreka [IOK
XHMHUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepwosl, TPyMIIEL, 11O TITTBI bubmorexa HOK
PHOAEL, TPYTIIEL, NOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. COoCTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuorexka [IOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 10 €r0 MOJIO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [1. bubmuoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubmmoreka [JOK

XUMHNYECKHUX IJIEMECHTOB

https://m.edso0.ru/00adaab8
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bubnunorexa LIOK

59 Honnast xumuccias cossb . https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHast XUMUYECKas 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [{OK
62 Crenexs okHCICHuA . https://m.edso:)_.[ru/OOadae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [{OK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [{OK
64 OKucnauTeny 1 BOCCTAHOBUTEIU 1 https://m.e dso:)_.[ru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «Ctpoenue aroma. XuMudeckas 1 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlIit ypok. O6o01eHne u 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6o01ieHue u 1 bubmmnoreka HOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb?
68 Pe3epBHBIil ypok. 0606?1eHHe u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
9 KJIACC
‘ Tema ypoka Konu4yecTBo yacos
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Ne Hara DJIEeKTPOHHbBIE
n/n Beero Kontpoabubie  IlpakTuueckue u3ydyeHusi HuppoBbIe
r
padoThbI padoThbI oOpa3oBaTejibHbIE
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XHMHYECKUX diemMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMuyeckoi CBSI3U U TUTIBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kimacca»

5 Knaccuukanus Xumuaeckux 1 bubmuoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsiTHE 0 XUMHUECKOM

bu6nunorexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOIUTUUECKOIN
10 ncconnanuu. CHIbHBIC U Cl1a0bIe bubmmorexa [IOK
A HHATHIH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HoHHbIC ypaBHEHUS pEaKIUi bubmorexa [JOK
yp peakt https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOLNAITIN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MPEICTaBICHUI 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [TonsiTue o ruaponuse coneu bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMaTU3AIIHS bubmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PerieHne sKcrepuMEHTaIbHBIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponbHas padora Ne2 o teme
17 «INEKTPOIUTHYECKAS 1 bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYUYEHUE Bubmiorexa OK

> y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyuenne aMmmuaka, U3ydeHue bubmorexa HIOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)prl)gn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

36

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxcupl yriaepoaa, ux Gu3nveckue
U XUMHAYECKHUE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso00.ru/00ae006c
[IpakTnueckas padora Ne 4 o teme
38 "[losydyeHne yriekucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054¢e
COCITMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHEeHHUS bubmorexa [JOK
P https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edso0.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «BaxxkHel111e HEMETAJIIBI U UX 1

COCONHCHUA»

https://m.edsoo0.ru/00ae0el8

37



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJJIbI U UX COCAMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX 1

COCAUHCHUA»
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https://m.edsoo.ru/00ae1ae8
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OLHEHOYHBIE MATEPUAJIbBI
HNTorosnie KOHTPOJIbHbIE H3MEPHUTEIbHbIE MATEPHAJIBI . 8 KJIaCC.

1. YeTbIpe 2HEPreTHUECKUX YPOBHSI COJIEPIKHUT IEKTPOHHASI 000JI0UKa aTOMa!
a) Kauus

0) Oepmus

B) KPEMHUS

I) renus

2. lllecThb 2IIEKTPOHOB HAXOAATCS HA BHEITHEM DHEPTETHUECKOM YPOBHE aTOMa:
a) 30JI0Ta

0) yriepona

B) XpOM

T') KUCJI0opoaa
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE bubnmnoreka HOK

64 . 1
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270

65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270

66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa

67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

OBULIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOT'PAMME



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

3. Beibepute coeiMHEHNE C KOBAJICHTHOM MOJISIPHOM CBS3BIO:
a) Ho 0) HoS
B)Nal 1)N>

4. Bribepure hopMyITy COSIMHEHHSI CePhl, B KOTOPOM OHA MPOSIBIICT CTETICHh OKUCIICHHS -2
a) SO

0) SO3

B) MgS

r) SFe

5. Beibepute dpopmyy oxcuna xenesa (I11):
a) FeO

0) FeCls

B) Fe2O3

r) OF2

6. BriGepute psan hopmysi, B KOTOPOM BCE BEIIECTBA SIBISIOTCS OCHOBAHUSMH:
a) Fe;03, ZnO, Cu(OH):

6) Ba(NOz3)2, Ba(OH)2, H2SO4

B) KOH, Fe(OH)s;, NaOH

r) Zn(OH)2z, HCI, H20

7. Oxcup kanbiust CaO pearupyer c:

a) HNOs

0) Li.O

B) Cu

r)MgSOg4

8.Cymma ko3 dunmertoB B ypaBuenuu peakimn ~ CuO + Al — Cu + Al203 paBHa:
a)7

0)5

B) 8

r)9
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9. YpaBHeHUE peaKkIuK 3aMEILICHHUS:
a) Zn + 2HCI = ZnCl> + H>

6) ZnO + H2SO4 = ZnSO4 + H20

B) Cu(OH)2 = CuO + H.0

r) Fe + S=FeS

10. Beibepute ypaBHEHHE 3ACKTPOIUTHUCCKOM Aucconuaruu it Ba(NO3)2:
a) Ba(NOs)2 = Ba?* + NOg’

6) Ba(NO3). = Ba + 2 NO3

B) Ba(NOs), = Ba?* + 6 NO

r) Ba(NO3), = Ba?* + 2 NOs’

11. BeiOepute kpaTkoe HOHHOE ypaBHEHUE AJIs PEAKIIU 2KOH + H2S04 = K2S04 + 2H20:
a) OH + H'= H,0

0) 2KOH + 2 H'= 2K*+ 2H20

B) 20H + 2H"= 2H,0

r) 2K*+ 20H+ 2 H'+ SO42= 2K*+S04%+2H,0

6 3a0anuu 12,13 na ycmanoejienue coomeemcmeus 3anuuiume Hanpomue yugp oOykey
12. YcTraHOBUTE COOTBETCTBHE MEX Ty (POPMYJIION BEIIECTBA M €T0 MPUHAIC)KHOCTHIO K OMPEACIICHHOMY KJIacCy HEOPTaHUIECKUX
COEIMHEHUM.

Kiracc Bemects: PopMyia BeliecTsa:

1)oxcuas a) HNO2

2)OCHOBaHUS 0) P20s

3)KHCTIOTHI B) Fe(OH)3

4) conu r) Mg(NO3)2

13. YcTaHOBUTE COOTBETCTBUE MEXK/Y YPABHEHUEM PEAKIIMU U TUIIOM XUMHYECKOU pEaKIK1
YPABHEHUE TUIT PEAKIINU

1) |02 +4NO2 + 2H20 =4HNO3 A) peakuust pa3ioKeHus
2) AgNO3 +HCI = AgCl +HNO3 b) peakums coemuHeHUs
3) CaCO3 =CaO +CO2 B) peaxius 3amenieHus
4) Fe +CuSO4 =FeSO4 + Cu ') peakisi oOMeHa
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Yacrtn 2
14. HanumuTe ypaBHEHHS MPAKTHYECKH OCYIIECTBUMBIX XUMHUYECKUX peakiuil. Beioepure peakinio oOMEHA U 3alHUIIMTE €€ B MOJEKYJISIPHOM H
HOHHOM BHJIE.
1.Cu+0;=
2.CuO0 +H0 =
3. CuO + H2S04 =
4. CuSO4 + NaOH =

HTorosblie KOHTPOJbHBIC U3MEPUTEIbHbBIC MAaTCPHAJIBI . 9 kiacc.

1. ATom Kakoro sneMeHTa UMEET cleayolee cTpoeHue 2e, 8e, 3e :
1) Si 2) Mg 3) Al 4) Ca

2. KucinoTHocTh OKCHI0B, 00pa30BaHHbBIX 1eMeHTaMu [VA — rpymnibl, cCBEpXy BHU3:
1) He u3MeHseTcs

2) u3MeHseTcs NepUOANYECKU

3) yBeIMUMBaETCS

4) ymeHbI1aeTCs

3. 13 npeanokeHHbIX PsIIOB, BEIOEPUTE T€HETUYECKHUIA PsiJi MeTaslIa:
1) Li — Li,O — LiOH — LiCl

2) P- P20s — H3PO4 — NasPOg4

3) Al — Al,03 — Al (OH)3 — Al (NO3)3

4) N2 — N20s — HNO3 — Ba (NOs)2

4 . B KkakoM psiiy IPECTaBJICHbI IPOCThIE BEIIECTBA-METAIIIbI:
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1) xy0p, HUKEIB, cepedpo 3) xene3o, Oapuid, HaTPUI

2) anmas, cepa, Kalabliuid 4) KHCIOPO/I, 030H, a30T

5. Kakyro creneHb OKUCICHHS MTPOSBIISIOT LIEI0YHO3EMENIbHbBIE METAJUIbI B COCTUHEHUSAX ?
1)+2 2)+3 3)-2 4)+1

6. Tun XuMU4eCcKol CBSA3H B IPOCTOM BEIIECTBE JIUTHUHU:

1) nonnas 2)KOBaJICHTHAS TOJISIPHAS

3)xoBasieHTHas HenoJisipHas  4) MeTaJIMYecKas

7. T'opeHne amfOMUHUS B KUCIIOPOJIE OTHOCUTCS K PEAKIINU:

1) paznoxxeHust 2) COeUHEHUS

3) obmena 4) 3amenieHus

8. B xakoMm psity mpencTaBiieHbl IPOCTHIEC BEIIECTBA-HEMETAIUIbI:

1) xy0p, HUKETH, CEPeOPO 3) xeneso, pochop, pTyTh

2) anmas, cepa, Kalblul 4) kucnopona, yriepoa, a3or

9. Kakyro popmyity umeer cynbhaT-1oH:

1) S° 2) SOs% 3) SO4* 4) S*

10. Cymma k02 puneHTOB B ypaBHEHHUH B3aUMOACHUCTBUS OpoMa ¢ BOIOPOIOM:

1)3 2)4 3)2 4)5

Ipu svinonnenuu 3a0anuii 11-14 x xaxcoomy snemenmy nepeoco cmoadbya noobepume coomeemcmayouuLl dJ1eMeHm emopoco cmoaoya.
3anuwume 6 mabauyy evlopanusie yugpsvl noo coomsemcmayrowumu oykeamu. Llugpol 6 omeeme mozym nosmopsamcs.

11. YcTaHOBUTE COOTBETCTBUE MCKOY CXeMOoM p€aKkuu U UBMCHCHUEM CTCIICHU OKUCJICHUS OKUCIIUTCIIA:

A ) FeCls +HI = FeCl + I, + HCI ncrecrt
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b )FeCl; + Cl> = FeCls 2)217 10

B )KCIO3 =KClI + O 3)Fe*3 Fe*?
I )FesO4+ HI = Fely + I + H20 4)2072 0y°
5)Cl.° 2CIt

6) Fe™? Fe*3

12. YcranoBuTE COOTBETCTBHE MEX/y YACTUIICH U pacHpeAeTICHHEM JIEKTPOHOB MO SHEPTeTUIECKUM YPOBHSIM:

IIEICTI/II_IEIZ PacnpeneﬂeHHe QJICKTPOHOB!
A) Ca° 1) 2e, 8e, 8¢, 2e
B) AI¥* 2) 2e, 8e, 2e
B) N* 3) 2e, 5e
) NO 4) 2e, 8e, 3¢
5) 2e, 8e,18e.,4¢
6) 2e, 8e

13. YcTaHOBHTE COOTBETCTBHUE MCIKAY BCUICCTBOM U CTCIICHBIO OKUCIICHUSA a30Ta B HEM.

Bemecrso: CreneHb OKHCJICHUS:
A) HNOs 1)-3

b) Fe(NOz)3 2) -2

B) NaNO: 3)+1

I') NH4OH 4)+3
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5)+5

6)0

14. YcranoBuTe COOTBETCTBHE MEX/y Ha3BaHHEM BEIIECTBA M (DOPMYJIION COCMHEHUS:
Ha3BaHue BemecTBa: ®opMmy.ia coeTUHEHHS:
A) cynbdat 6apus 1) Ca (OH)2
b) cepoBomoponnas kucimora  2) BaSOs
B) runpoxcun mutus 3) Li,O
I') okcun yraepona (11) 4) CO

5) H2S

6) LIOH

Yactb 2
Bo 2-0i1 yacTn 1aHO 0HO 32/1aHNE, B KOTOPOM HE00X0IMMO COCTABHUTH LENOYKY YPABHEHHUI peaKIuii.
15. Tlo naHHO# cxeMe COCTaBbTE YPaBHEHUSI XMMUUYECKUX peaKkIuil. YKaKUTEe THUIl KaXJI0W peaklnu.

Li— LioO — LiOH — Li2SOq4
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