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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEIMIUU MPErnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakyKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAaHUSIM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMUU Cc(POopMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpelncTaBlIeHUd 00 BIEKTPOJUTUYECKON JOHCCOUMAlWU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TOJTYYCHUS
M3y4aeMbIX BEILIECTB.

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

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUIINX (aKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHHH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— ¢opMUpOBAaHHE WHTEIJICKTyaJlbHO PpA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPENBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX MJIsi HU3YYEHUS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie u ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PAa3JeICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(1rapocTepIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CnocoOb



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKIY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusi TopeHus (IMokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJIEOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMH, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HWCHOJB30BAHHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

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

Peakuiun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEeaKIMiA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, MTAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OesKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HUX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueiliue coequHEHHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme « BaxxHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAroUel cpeapl (MpeleibHas IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMETHBIX CBsI3€d NMpH H3YYeHHMH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUHM B €AWMHCTBE YYEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATA3AITUN 00 YyIAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XUMHUUYECKOU PEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4Y€HUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW pOo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYYHbIE TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSICHEHUS OT/ICIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJI 3JIeMEHTa), XHMHUYeckas GopMmylia W YypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIETOBAHUIO CBOKMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yabTaTOB [0 OCBOCHHIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KiacCU(pUKAIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieIoBaTh  NpaBWJIaM  TMOJIb30BAaHUA  XUMHYECKON  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOW MacCOBOW JOJIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kj1acce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHUH, TMPEIeIbHO JOMyCTHMAas
xoHuenTpanus [1/IK Bemecrna;

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

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

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

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

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKInii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIEeMEHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3allUI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PECYPChI
padoTbI padoThbI
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU https://lesson.academy-

1 T 1 content.myschool.edu.ru/lesson/9ee6fd8e-
HeopeRa. Leia H Betliectpa cc81-420c-ah3b-7c5¢3a618bc3

https://lesson.academy-

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUHU 1 content.myschool.edu.ru/lesson/d6ch67f7-

9858-4e35-a376-a9c667da2315
IIpakTHyeckast padora Ne 1 httos:/ d
«IIpaBusia padoTsl B 1adopaTopuu u pS./Tiesson.academmy-

3* . p 1 content.myschool.edu.ru/lesson/93666066-
TPHEMBL 00PATICHH € 14b0-4623-9348-163¢1b246aea
J1adopaTOpHBIM 000py/I0BaHHEM»™
UYuctele BentecTBa U cMecu. CriocoOsl hitps://lesson.academy-

4 . 1 content.myschool.edu.ru/lesson/b5788a46-
PAsNCICHIA eMecen b8b5-421¢-a520-78794f8cc321
IIpakTHyeckasi padora Ne 2 https://lesson.academy-

5* «Pa3nesienne cMeceli (Ha mpuMepe 1 content.myschool.edu.ru/lesson/24899d03-
OYNMCTKHU MOBAPEHHOH COTH)»™ b537-43db-befl-5de8204cefd5

https://lesson.academy-

6 ATOMBI U MOJIEKYJIBI 1 content.myschool.edu.ru/lesson/af558710-

6318-445f-9939-df152092846d
XUMHUYECKHUE IIEMEHTBI. 3HAKU https://lesson.academy-

7 1 content.myschool.edu.ru/lesson/a0908919-
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB 5202-4847-913F-623b382fdd7f

8 [IpocTeie u clnoKHBIE BENIECTBA 1 https://lesson.edu.ru/lesson/4d02584c-



https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://lesson.academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://lesson.academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://lesson.academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://lesson.academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://lesson.academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://lesson.academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://lesson.academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://lesson.academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://lesson.academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://lesson.academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://lesson.academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://lesson.academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://lesson.academy-content.myschool.edu.ru/lesson/af558710-6318-445f-9939-df152092846d
https://lesson.academy-content.myschool.edu.ru/lesson/af558710-6318-445f-9939-df152092846d
https://lesson.academy-content.myschool.edu.ru/lesson/af558710-6318-445f-9939-df152092846d
https://lesson.academy-content.myschool.edu.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://lesson.academy-content.myschool.edu.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://lesson.academy-content.myschool.edu.ru/lesson/a0908919-5a02-4847-913f-623b382fdd7f
https://lesson.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1

€19a-4165-97f0-bfce8d7f3eel
https://lesson.edu.ru/lesson/1f6414bc-

) AATOMHOMOIICKYIAPHOE yIeHie b7a4-4e73-a823-69500002d259
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.

10 X n KT ﬁ; e ;B BEHIECTB https://lesson.edu.ru/lesson/08187608-

VIMPHCCICES OPMYFA. BATeHTHOCTE 02b3-4c05-h334-90c71cdd824b
ATOMOB XUMHUYCCKUX DJICMCHTOB

11 OtHocuTeNbHAs aTOMHAs Macca. https://lesson.edu.ru/lesson/663dc277-
OTtHOocuTeNnbHAS. MOJIEKYJISIPHAs Macca 9e4f-43b8-af63-9102b8f23c09

1% MaccoBasi 10/ XUMH4Y€CKOI'0 https://lesson.edu.ru/lesson/7e6f61de-
7JIEMEHTA B COeIUHEHNU™ 5ea6-46df-82b6-e5c6ed877a09

13 KommuecTso BemectBa. Moib. https://lesson.edu.ru/lesson/d63813a3-
MousipHas macca 2fal-4bel-a2a2-51d64b48d3ba

14 DusuyecKue 1 XUMHUYECKHe https://lesson.edu.ru/lesson/551fb282-
siBJIeHusl. XUMHUYecKasi peaknus ™ dd5c-4b5d-90aa-1d52dfe42f35

15 IIpu3HAKH U yCI0BHUS POTEKAHUSA https://lesson.edu.ru/lesson/527cf9e7-
XMMHYECKHX peakumii™ 1c21-49a4-866¢-9c20f0a1585¢

16 3aKOH COXpaHEHHUs MacChl BEIIECTB. https://lesson.edu.ru/lesson/f8cb6a2c-
XHAMHYECKUE YPABHEHHUS 5e34-41ce-8bc6-388580667f43
BbruunciieHus: KoJMuecTBa, MacChl

17 https://lesson.edu.ru/lesson/4da7eble-
BemeClea 10 YPaBHCHHUSIM XHUMUYCCKHX C088-4268-ae14-bf9acoal67ed
peaxmuii
Knaccudukanus XuMUYECKUX peaKIuii

18 ( uka peaitt https://lesson.edu.ru/lesson/e093dccf-

COCIMHEHUS, PA3TIOKEHUS, 3aMEIICHUS, 40§3-4242-b78a-9F426bbd9d5f
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 0606 https://lesson.edu.ru/lesson/b72d5bbf-
DHIIIONEMIET. AIDOBIICHHE 1 065¢-4c51-hedd-56349d4e4f7a
cucreMarui3anus 3HaHUUu

20 Kontponbnas padota Nel o teme https://lesson.edu.ru/lesson/b5cbbe71-



https://lesson.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://lesson.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://lesson.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://lesson.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://lesson.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://lesson.edu.ru/lesson/663dc277-9e4f-43b8-af63-9102b8f23c09
https://lesson.edu.ru/lesson/663dc277-9e4f-43b8-af63-9102b8f23c09
https://lesson.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://lesson.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://lesson.edu.ru/lesson/d63813a3-2fa1-4be1-a2a2-51d64b48d3ba
https://lesson.edu.ru/lesson/d63813a3-2fa1-4be1-a2a2-51d64b48d3ba
https://lesson.edu.ru/lesson/551fb282-dd5c-4b5d-90aa-1d52dfe42f35
https://lesson.edu.ru/lesson/551fb282-dd5c-4b5d-90aa-1d52dfe42f35
https://lesson.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://lesson.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://lesson.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://lesson.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://lesson.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://lesson.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://lesson.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://lesson.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://lesson.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://lesson.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://lesson.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d

«BeriecTBa U XUMUYECKHE PEAKLIUM

093e-492d-be67-c766a95bc03d

Bo3nyx — cMech razos. Coctan

https://lesson.edu.ru/lesson/61b6e260-

2 Bo3Ayxa. KHCII0pOA ~— dlIeMEHT 1 581b-4da-bcc7-0dah76ff795b
npocroe BeuiecTBo. O30H
du3nyecKue U XUMUYeCKne
Do CBOICTBA KHCJI0POJA (PeaKkuuu https://lesson.edu.ru/lesson/b3fal296-
OKHCJeHHs, ropenne). [lonsaTue 00 01c6-4771-a9f0-87e57b4e0af3
okcHaax™
CriocoOslI MosTy4eHus KUCI0poia B
23 [ iqn OMHHMerHiTH https://lesson.edu.ru/lesson/1d86d0c0-
patop P ' £430-4090-9bc3-f263746fdb06
[Ipumenenue kucmopoaa
TenuioBoii 3¢ PpexkT XUMHUECKOI
o4 peakuum, NOHATHE O https://lesson.edu.ru/lesson/1fala62d-
TEPMOXHUMHYECKOM YPABHEHHUH, IK30- 1a6b-4a2a-b0d2-094227d15a70
U DHA0TEPMHUYECKHX peakusix™
Tomnuso (He Th, OJIb 1 MCTAH ).
o5 ar $[3H€I—§I/qul;03 a A CIIOCOBLL iro https://lesson.edu.ru/lesson/9eb6a556-
P Ayxa, 26¢d-4113-b6df-cd534e62h05e
MIPeIOTBPALECHUS
IIpakTuyeckasi padora Ne 3 nmo reme
o6 II[) P 5 https://lesson.edu.ru/lesson/8ceac680-
«Cloqyterue w cobuparue 8678-467¢-9583-7ac88bad34e3
KHCJIOPO/a, H3yYeHHUEe ero CBOiCTB»
97 Bonopox — anemeHT u npocroe https://lesson.edu.ru/lesson/58cce711-
BelecTso. HaxoxaeHnue B mpupoje 1b81-4d4a-8e80-27e051fcadf0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA https://lesson.edu.ru/lesson/fba565eb-ccfc-
Bogopoza. [IpuMenenue Bogopona 4cb3-ab51-77f8760a792b
29 TloMsTIE O KHCTOTAX H COMLAX https://lesson.edu.ru/lesson/54f51078-
OIPITHE O RHCAOTAxX H €0 dbab-48a7-9aed-e50512952959
30* Crnoco0bl moJry4yeHusi BOA0PoJa B https://lesson.edu.ru/lesson/d1760e9c-
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https://lesson.edu.ru/lesson/61b6e260-581b-4da9-bcc7-0dab76ff795b
https://lesson.edu.ru/lesson/61b6e260-581b-4da9-bcc7-0dab76ff795b
https://lesson.edu.ru/lesson/b3fa1296-01c6-4771-a9f0-87e57b4e0af3
https://lesson.edu.ru/lesson/b3fa1296-01c6-4771-a9f0-87e57b4e0af3
https://lesson.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://lesson.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://lesson.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://lesson.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://lesson.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://lesson.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://lesson.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://lesson.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://lesson.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://lesson.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://lesson.edu.ru/lesson/fba565eb-ccfc-4cb3-ab51-77f8760a792b
https://lesson.edu.ru/lesson/fba565eb-ccfc-4cb3-ab51-77f8760a792b
https://lesson.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://lesson.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://lesson.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9

Jaboparopumn™

4d36-49b3-b1f5-c6e5ea2038f9

IIpakTuyeckas padora Ne 4 mo reme

https://lesson.edu.ru/lesson/565f0aac-

*

31 «Ilosryyenue u co?npaﬂne BOJ0pO/JA, 0363-4613-8724-67d83828b4e1
U3yYeHHUe ero CBOiCcTB» ™

32 Mosipablii 00bEM ra3oB. 3aK0H https://lesson.edu.ru/lesson/38e680fe-
ABorazipo 524d-472d-a431-935b8a5f848a
Brruncienns o0béMa, KOJIMYECTBA

33 https://lesson.edu.ru/lesson/e9564d05-
BEIECTRA Ta3d O €10 HERECTHOMY abea-455d-9367-3a872d0dec7b
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucie 00BEMOB T'a30B 110

34 B;I;ei;:ﬁ eaIZ) rﬂ ]:1; OCIfOII_SIe saKOmA https://lesson.edu.ru/lesson/dea9b4e0-
ypas peakiu i e670-468d-be30-b8425795b880
O6’I>€MHI)IX OTHOIICHUHU Ia30B

5% du3nvecKkre U XUMHUYECKHE https://lesson.edu.ru/lesson/13556db3-
CBOIiCTBA BOALI® 1863-4d5e-b13f-bc4a01f8fa9b

36+ Cocras ocHoanuii. Ilonstue 00 https://lesson.edu.ru/lesson/399b02d8-
HHIMKATOpax™ b3b7-4d17-bac6-e088e08be8c5
Bona kak pactBoputens. Hackime e

37 /18 KAl pacTBOpHTe® IK/IHI HHbL https://lesson.edu.ru/lesson/658d977a-
Y HEHACHIIICHHBIE pacTBOPhI. MaccoBas 996c-4e14-9bd1-cdfdd073cd59
JI0JISL BEIIIECTBA B pacTBOPE
IIpakTHyeckas padora Ne 5 mo reme

3g* «IIpuroroBjeHne pacTBOpPoOB ¢ https://lesson.edu.ru/lesson/a96f9a30-
onpeneéHHON MaccoBoil H0J1eil eb66-4724-8171-eda3c49b3d62
PacTBOPEHHOIO BelecTBa»™

39 KonrtponsHast pabora Ne2 o reme https://lesson.edu.ru/lesson/837e87c1-
«Kucnopoa. Bonopoa. Boga» 6bc6-4321-b090-c9926248849f

40 Oxcunsl: cocTaB, KiacCupUKALUS, https://lesson.edu.ru/lesson/ab9825ce-
HOMEHKJIaTypa 7a20-40e7-8294-ad1c5bc441ab

41 [TonyyeHnne n XMMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/9de6ad6a-
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https://lesson.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://lesson.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://lesson.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://lesson.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://lesson.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://lesson.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://lesson.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://lesson.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://lesson.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://lesson.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://lesson.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://lesson.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://lesson.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://lesson.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://lesson.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://lesson.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://lesson.edu.ru/lesson/837e87c1-6bc6-432f-b090-c9926248849f
https://lesson.edu.ru/lesson/837e87c1-6bc6-432f-b090-c9926248849f
https://lesson.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://lesson.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://lesson.edu.ru/lesson/9de6ad6a-14f5-4d70-8233-c47c742ed35d

KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX
OKCH 0B

14f5-4d70-8233-c47c742ed35d

OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS,

https://lesson.edu.ru/lesson/be898258-

42 HOMEHKJIaTypa b059-43b1-b888-7ba34054633d

43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA https://lesson.edu.ru/lesson/6ela27cf-e0fb-
OCHOBaHUI 441b-98e7-db66df55eaea

44 Kucnotsl: cocras, kinaccudukanus, https://lesson.edu.ru/lesson/bf0cc849-
HOMEHKJIAaTypa f457-4b98-8691-d6e9c6db6c10

45 [Tonyyenue u XuMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/b77198d7-
KHUCIIOT 0ff1-43ff-9afa-a217fbd49451
Conu (cpeaune): HOMEHKIATYpa,

16 ((5 peaie) P https://lesson.edu.ru/lesson/704f2053-
CHOCODBL TOJYHCHIA, XHMIHCCKIE ba7d-4e88-9240-ec5047¢3abh94
CBOICTBa
IIpakTnueckas padora Ne 6.

47 Pemenue 3xkcrepuMeHTANbHBIX 32124 https://lesson.edu.ru/lesson/ed900a27-
1o TeMe «OCHOBHBIE KJIACCHI 2af0-4c09-b273-a8d554826€6a
HEOPraHU4eCKUX COeMHEeHUI»™

48 I'eneTnueckas cBsI3b MEKy KilacCamu https://lesson.edu.ru/lesson/8a745728-
HEOPraHWYECKUX COCTMHEHUN b0c2-4fd7-a4b5-a53a03aa57bb

49 0606 5 https://lesson.edu.ru/lesson/e5512262-

0O0IlIEHHE U CUCTEMaTH3allsl 3HAHUH 5051-4dc0-0449-c580929fc13d
KonTtponsHasg padora Ne3 1o teme

50 0 p p https://lesson.edu.ru/lesson/ba634702-
« CHOBHLICV KJIaCChl HEOPTaHUYECKUX £769-4ba2-a35f-1bd600b01f80
COETMHEHHIY
[TepBbie MOMBITKH KIacCUPUKAITIT

51 n https://lesson.edu.ru/lesson/4d3fb871-
XHUMHYECKHX 31eMeHTOB. [loHsaTHE O b36-4¢15-0F78-1605ab39C35f
rpynnax CXOIHBIX 3JICMCHTOB

52 [Tepuoanueckuii 3aKoH U https://lesson.edu.ru/lesson/62albb70-
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https://lesson.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://lesson.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://lesson.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://lesson.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://lesson.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://lesson.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://lesson.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://lesson.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://lesson.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://lesson.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://lesson.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://lesson.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://lesson.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://lesson.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4

Hepnonnqecxaﬂ CucreMa XuUMHNUYCCKHUX
anemenToB JI. 1. MenaeneeBa

314d-4f30-986d-16e4cce4fbf4

https://lesson.edu.ru/lesson/edd298d0-

53
Hepuozpl, rpyret, noArpyrEL 0587-4343-b208-be652591722d
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
sinep. M3oTonbr* https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 S Cp——— https://lesson.edu.ru/lesson/39acd92c-
p c085-4bbb-alca-5381903204d2
cuctemsl [. 1. MenaeneeBa
XapakTepUCTUKAa XUMUYECKOTO
56 3JIEMEHTA 10 €T0 ITOJI0KEHHIO B https://lesson.edu.ru/lesson/b9c49a79-
[Tepuonnueckoit cucreme /1. U. 70f6-4ace-9394-748241abd2d0
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. https://lesson.edu.ru/lesson/62b40b66-
MenpeneeB — y4€HBIN, IEJArOT U be96-4b38-b773-fcad2b4f0023
TpaXk1aHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB https://lesson.edu.ru/lesson/26704b07-
XUMHUYECKHUX DJIIEMEHTOB 306f-4eea-b6cf-07ef4b45928e
59 MOHHAS XUMIIECKAs CBASE https://lesson.edu.ru/lesson/5d6ec675-
8622-4130-ab86-3daac2be38d0
60 KoBanenTHas nonsipHasi XuMH4uecKas https://lesson.edu.ru/lesson/26704b07-
CBSI3b 306f-4eea-b6cf-07ef4b45928e
61 KoBaneHnTHas HenossspHas XuMU4ecKas https://lesson.edu.ru/lesson/26704b07-
CBSI3b 306f-4eea-b6cf-07ef4b45928e
62 CrremeHt OKHCICHIL https://lesson.edu.ru/lesson/b9aeaa8a-fbac-
4726-b6cc-9533¢c98f3fa2
63 OKHC T HO-BOCCTAHOBHTLHELE https://lesson.edu.ru/lesson/387f490b-

5d6b-4831-b242-374c2f39102f
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https://lesson.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://lesson.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://lesson.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
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https://lesson.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://lesson.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://lesson.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
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peakuuu
64 0 1 https://lesson.edu.ru/lesson/387f490b-
KHCIITEIIL 1 BOCCTANOBITCIHN 5d6b-4831-h242-374c2f39102f
65 KontponbHas padota Ne4 o reme 1 https://lesson.edu.ru/lesson/34d1ced3-
«CtpoeHue atoma. XUMHUUYECKasl CBA3b) 2599-4¢31-88¢3-051182c1e65b
66 PezepBHblit ypok. O6001IeHNE 1 1 https://lesson.edu.ru/lesson/5714ad33-
cUcTeMaTu3alus 3HaHUI 9594-41d7-8448-db8b184673a0
67 PezepBHblit ypok. O6o011eHuE U 1 https://lesson.edu.ru/lesson/5714ad33-
cUucTeMaTu3alus 3HaHUI 9594-41d7-8448-db8b184673a0
68 PezepBublit ypok. O6o011eHuE U 1 https://lesson.edu.ru/lesson/34d1ced3-
cucTeMaTu3alus 3HaHUH 2599-4c31-88¢3-051182c1e65b
OBIIEE KOJIMYECTBO YACOB I10 68
[MPOTPAMME

*Ypoxku ¢ ucnosib3zoBanueM odopyoBanus 1eHTpa «Touka pocta»
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https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://lesson.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://lesson.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://lesson.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://lesson.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE N (pPOBbIE

Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
ITepunognueckuii 3axoH. Ilepromgnueckas

1 pHoL pHo LU 1 https://lesson.edu.ru/lesson/e5f2e5da-
CHCTEeMa XUMHYECKHUX daeMeHToB J]. U. 8583-4081-9741-33¢13edd696d
MenpaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB

9 UMIECKIX Y1EMEHTOB EDBLIX TDEX 1 https://lesson.edu.ru/lesson/6e136259-

pBRIX 1P 0b9f-44a4-9892-4a0d5d05ef27
MEepPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 https://lesson.edu.ru/lesson/d77750e6-
HEOPTraHWYECKHX BEILIECTB 09f3-405a-802a-da9835991288

4 Bunper xumMmrdeckoii CBSI3U M THITHI 1 https://lesson.edu.ru/lesson/d77750e6-
KPUCTAJUIMYECKUX PEIETOK 09f3-405a-802a-0a9835991288
KontpoarHas padbora Nel mo teme

5 «HOBI;O eHHei N — 1 1 https://lesson.edu.ru/lesson/81f9eala-

p yryol d0c5-4e6e-8233-3feOef24a6fe
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6% Kaaccndpukanmnsa xumuyeckux 1 https://lesson.edu.ru/lesson/73cfefbd-
peakuuii o pa3IMYHbIM NPH3HAKAM ™ cfb6-4e9f-992d-a32958ee6bfb
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 n 1 https://lesson.edu.ru/lesson/66256d83-
peakuuu. [IoHATHE O TOMOT€HHBIX U 2d71-4b3a-ab7h-5da241324b8F
TeTEPOreHHBIX PEaKIMIX
HOHﬂTl/le 0 XUMHUYECCKOM paBHOBeCI/IPl.

g* DaKTOpbI, BJUAOIIHAE HA CKOPOCTH 1 https://lesson.edu.ru/lesson/66256d83-
XHMHUYECKOH peaKiu U NMOJI0KeHHe 2d71-4b3a-ab7b-5da2413240b8f
XHMHY€CKOro0 paBHOBeCH™

o* OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbBIE 1 https://lesson.edu.ru/lesson/e3c5ce58-
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peakuun™

baf7-46ec-b763-69bad4664990e

Teopust 37EKTPOTUTUYECKOMN

https://lesson.edu.ru/lesson/76ee69bb-

10 muccormanyu. CHIIbHBIE U cl1a0bIe 9df2-4470-826¢-26957b8b25c0
JJIEKTPOJIUTEI

11 " . https://lesson.edu.ru/lesson/659¢c574b-

OHHBIC YPABHCHHUA peakiiu 8a01-45e0-a397-18505ac007¢c
XMMHYECKHE CBOMCTBA KUCIOT U

12 . 4 06 https://lesson.edu.ru/lesson/47d6aflb-
OCHOBAHHUHU B CBeTequeI[CTaBHeHI/II/I 0 698a—4050—8872—a5372d5ab4ae
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
XuMHYecKHe CBOMCTBA CoJIeil B cBeTe

13% T —— https://lesson.edu.ru/lesson/e7aba987-

pea ) £351-4d05-a264-0ba234f49ffd
JIEKTPOJTUTHYECKOH TUCCOUANMU™
14 HonsiTHe 6 FHADONIEe coneli™ https://lesson.edu.ru/lesson/c7318b9d-
Ap 2aae-4hc2-89e8-2103¢0868c46

15 0606 . https://lesson.edu.ru/lesson/eb16803d-

oO0lIIeHEe U CUCTeEMaTH3alis 3HAHNUI 5465-463-bc8e-93echdba0lss

16 [IpakTuueckas pabora Ne 1. «Pemenue https://lesson.edu.ru/lesson/22be6efd-
AKCIEPUMEHTAIBHBIX 3a7a4)» b011-429b-b0d0-a6782513e849
KonrponsHas padora Ne2 o teme

17 O IIZT npqu - U https://lesson.edu.ru/lesson/0072cdc?7-

CKTpO coKast MCCOMHMAT. ac1d-44dd-89c7-9f1d1eb70b20
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 x m P pv https://lesson.edu.ru/lesson/b6086ed4-
VNI CROTICTRA Ha TpHvepe e33e-499f-8ce6-eh946e07acde
XJopa
XmopoBogopoa. CoJisiHast KHCIIOTA,

19 . https://lesson.edu.ru/lesson/64fd0e7e-
XUMUYECKHUE CBOWCTBA, MOTyUYEHUE, 75h9-40F7-a675-cF7e62aad062
HNPUMEHEHUE

https://lesson.edu.ru/lesson/2fa56edb-
20 [IpaxTuueckas padora Ne 2 o reme D

24b8-48de-8807-edb0b851cab9
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https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
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https://lesson.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9

«lomydenue COIIHON KUCIOTHI,
U3Y4EHHUE €€ CBOWCTB)»

Brruucnenus no ypaBHeHUAM

https://lesson.edu.ru/lesson/51e2d5cf-

21 XUMUYECKUX PEaKuid, eCIM OJIUH U3 9922-490b-8dCO-FS7fcc8772b6
pEeareHToB J1aH B U30BITKE

99 OO0mas xapakTepucTuka 3JeMeHTOB VIA- https://lesson.edu.ru/lesson/f92ea7c9-
TPYIIIIbI e3a6-4195-b341-a61e3e2490d3
AnnoTponHbie MOAU(UKAIIUU CEPBI.

23 u P A R B P N https://lesson.edu.ru/lesson/f92ea7c9-

axO0XKJEHUE Cepbl U €€ COG\,‘HI/IHCHI/II/I B £336-4195-h341-a616362490d3

npupoje. XuMHUYECKHUE CBOMCTBA CEPBI

24 CepoBogopo1, cTpocHHE, (PU3HUECKUE U https://lesson.edu.ru/lesson/fd25ba95-
XAMHYECKHUE CBOMCTBA 73b0-44d5-9db8-0ce613a77ba5
Oxcuasbl cepol. CepHas KHCJI0TA

o5 g P P D https://lesson.edu.ru/lesson/d4e05dbf-
(pu3nyeckue 1 XMuMHUYeCKHe CBOIiCTBA, 2615-4c45-0239-633664355136
npuMeHeHue™
XHUMHUUYECKUE PEAKIINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a

26 p . https://lesson.edu.ru/lesson/b44f706e-
TTOTLYHCHHA CCPHOM KHCTOTRL § efe8-4ech-b626-Ff9710eca806
XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH
Cpenbl COeTMHEHUSIMU CEPBI

97 Brrunciienne MaccoBoil 40JIM BBIXOJA https://lesson.edu.ru/lesson/b44f706e-
MPOAYKTa PeaKIuu efe8-4ech-b626-ff9710eea806
OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-

28 rpynnsl. A30T, pacipOCTpaHEHHE B https://lesson.edu.ru/lesson/7d4d7a30-
npupoze, GU3nYecKue 1 XUMUYECKHe 3c8e-4ea9-a5b0-c9cf7c36a42f
CBOMCTBA

29 AmMMuak, ero Gu3nYecKne U XUMHUYECKHE https://lesson.edu.ru/lesson/b7e6133e-

CBOICTBa, MOJIy4€HHE U PUMEHEHUE

4c01-4e2{-8888-64416de798d4
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https://lesson.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
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IIpakTnyeckas padora Ne 3 mo reme

https://lesson.edu.ru/lesson/61b70096-

*

30 «l'IO“JIyqune aMMHAaKa, U3y4YeHHe ero 850a-42a5-0139-f6ce232476h
CBOMCTB»*

31 A3oTHas KucioTa, e€¢ Gu3ndecKue u https://lesson.edu.ru/lesson/7cc90152-
XUMHUYECKHUE CBOMCTBA 504c-44ba-9dd2-ab4f6b3c2d86
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPATBbHBIX

39 0BDeHI. XIMIeCKOe 3arDA3HEHIE https://lesson.edu.ru/lesson/4ebd4383-
YAODPEHHH. £ p 2a33-401d-bb2b-77902435d54d
OKPYXKaroIIeH Cpeabl COEAUHEHUAMU
aszora
®docdop. Okcua pochopa (V) u

33 q)occ%)o pHaH Kﬂfn(i)m q)q)ign(qelme " https://lesson.edu.ru/lesson/32660a47-

p N 4080-456b-a005-4bc477563aal
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE

34 ¢ 6 ¢ 53 https://lesson.edu.ru/lesson/ae102691-
MUFHCPATILHRIX YHODPCHIH. SArpAsHEHHC 936a-42dc-8629-3003a772c746
npupoaHoii cpenbl hocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, https://lesson.edu.ru/lesson/02e87919-
busryecKre ¥ XUMHUYECKHE CBOMCTBA 08b3-4f95-bb96-2b66fee4d526
Oxkcuppl yraepoaa, ux Gpusndeckue u

36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHIECKUE https://lesson.edu.ru/lesson/52ale7be-
poOJIEMBI, CBSI3aHHBIE C OKCHIOM 12c9-4a16-8953-4d1cec58396b
yriepona (1V)

37 y . https://lesson.edu.ru/lesson/78ad63f8-

POTIBHAT KHCIOTA H €€ COH 6e16-4che-bald-4cfcf033c14e
IIpakTyeckas padora Ne 4 mo Teme
38+ "Iloy4yeHHe yriieKucaoro rasa. https://lesson.edu.ru/lesson/ab5d6455-

KadecTBeHHas1 peaknusi Ha KapOoOHAT-
HOH"*

a0ea-4f28-8617-07a52ad8f618
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[TepBoHauanbHBIE MOHATHS 00

https://lesson.edu.ru/lesson/579aabf2-

39 OpPraHWYECKHUX BEIECTBAX KaK O 3852-435-9c34-ba1273fd9a7a
COCIMHEHUSX yIiIepoia

40 Kpemii 1 ero coeuHenus https://lesson.edu.ru/lesson/40740cc9-

19ea-472e-ab4f-ade3dad50168
[TpakTuueckas padora Ne 5. Pemienne

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://lesson.edu.ru/lesson/542fbae4-
«Baxknennine HeMeTaIbl U UX bed1-463f-a2f8-ec775877b977
COCTUHCHHUS
KonTponbnas paborta Ne3 mo teme

42 «BaskHeHIIIe HOMETALILL 11X https://lesson.edu.ru/lesson/d9ed76cc-

4eed-488b-aab1-dacfb9883eda
COCIMHEHMS
OO0umas XapaKTepUCTUKA XMMUYECKHX
3JIEMEHTOB — MeTAJJIOB.

43* MeTtajqnyeckas CBA3b U https://lesson.edu.ru/lesson/3e098831-
MeTaJLJINYecKass KpUCTALJINYecKast e7h6-4fa5-8743-6cc446e18ab6
pemérka. @usnyeckne cBOMCTBA
MeETALIOB™
XHUMHYECKHE CBOMCTBA METAJIIOB.

44 T — https://lesson.edu.ru/lesson/902a45¢5-

6df5-418a-ba03-67calf76fla3
METaJIJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM https://lesson.edu.ru/lesson/08c4849b-
XAMHYECKUX PEAKIUM, ECIIU OAUH U3 39a4-477e-a190-91167c1f8674
PEareHToB COJAEPIKUT MPUMECH

46 TTOHSTHE © KOPPOSHH METATLIOB https://lesson.edu.ru/lesson/3d110449-

569d-4da7-8e18-2474aed96fdf
https://lesson.edu.ru/lesson/7d3e8ebb-

47 I1lemouHbIe MeTaILITBI

1fa4-4bfa-a855-1d970d213a82
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https://lesson.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
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https://lesson.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
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https://lesson.edu.ru/lesson/7d3e8ebb-

48 OKCH/IBI ¥ THIPOKCHIBI HATPUS M KaJTUs 1fad-dbfa-a855-1d970d213382
49 IIenouno3eMeabpHbBIC METAIIBI — KaJIbIHUM https://lesson.edu.ru/lesson/38098433-
Y MarHum ea37-4eda-ac90-64dc5857a2b4
50 Basicii « https://lesson.edu.ru/lesson/38098433-
PHHEHIIHNE COCATHEHIL KA ea37-deda-ac90-64dc5857a2b4
51 0606 . https://lesson.edu.ru/lesson/dbfb6fc3-
OOIIICHHE U CUCTEMATH3alMsl 3HAHHIMA eb3e-4d6c-8965-baaaad574020
5o 7KécTrocTb BOABI M CIIOCOOBI €6 https://lesson.edu.ru/lesson/bfc77662-
ycTpaHeHusr™ 9cfe-4240-856e-de5af5h62cf3
[TpakTiueckast pabota Ne 6 o Teme
53 E .. https://lesson.edu.ru/lesson/a4452dab-
COTROCTD BOAPT H METOB €€ 4cd2-42f4-8a49-ad598768fe44
ycTpaHneHus"
54 A . https://lesson.edu.ru/lesson/945e5e8e-
JTOMHHHH 3770-4396-bef8-f110f22d14f4
55 AM@oTepHbIe cBOMCTBA OKCHIA U https://lesson.edu.ru/lesson/945e5e8e-
TUJPOKCHIA 3770-4396-bef8-f110f22d14f4
56 K https://lesson.edu.ru/lesson/8f9ea2f6-
e30 5ca2-47bf-87f2-975545h3¢948
57 Oxcuipl, THAPOKCUIBI 1 coitu xkene3a (1) https://lesson.edu.ru/lesson/f44e6ab0-
u xenesa (I11) fda3-4055-8fff-a99411f84bec
58 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN
[IpakTuueckas padora Ne 7. Perenue
59 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TEME https://lesson.edu.ru/lesson/7222b10c-
«Bakneinue MeTaabl U UX 2d4b-401d-90b8-b24530874d0c
COCTMHCHUS»
BbraucieHus mo ypaBHEHUSAM
N bu6mmoreka [IOK
60 XUMHUYECKHUX PEAKINM, €CIIN OAHH U3

pearcHTOB OaH B M30BITKE UIIH COACPIKUT

https://m.edsoo.ru/00ael1750



https://lesson.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://lesson.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://lesson.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://lesson.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://lesson.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://lesson.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://lesson.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://lesson.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://lesson.edu.ru/lesson/bfc77662-9cfe-4240-856e-de5af5b62cf3
https://lesson.edu.ru/lesson/bfc77662-9cfe-4240-856e-de5af5b62cf3
https://lesson.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://lesson.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://lesson.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://lesson.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://lesson.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://lesson.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://lesson.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://lesson.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://lesson.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://lesson.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://lesson.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://lesson.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://m.edsoo.ru/00ae1750

IIpuMecH. BbI4KciIeHnst MacCOBOM J10JIH
BBIXO/Ia TPOJIYKTa peaKiuu

61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
Kontpoinbnas padora No4 o teme

62 «Baxxueime MeTaibl 1 UX 1
COETUHEHUS

63% Bemecrsa u MaTepuaibl B 1 https://lesson.edu.ru/lesson/cb5ef102-
MOBCEIHEBHOM KM3HM YeI0BeKa™ 7c42-4fch-a89f-580ec2234cd0

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 https://lesson.edu.ru/lesson/147344d0-
Cpelibl 7010-44ce-aba4-9a78b85f4b44

65 Posib XuMuu B pelieHun 3K0JI0THYECKUX 1 https://lesson.edu.ru/lesson/147344d0-
npo0em 7010-44ce-a6a4-9a78b85f4b44

66 Peseprublit ypok. O600mIeHNE U 1 https://lesson.edu.ru/lesson/ch5ef102-
cucTeMarn3anus 3HaHUI 7c42-4fch-a89f-580ec2234cd0

67 PesepsHblit ypok. O60011eHNE U 1 https://lesson.edu.ru/lesson/6d721d3d-
crucTeMaTu3alus 3HaHUI 03ef-43e6-bd63-c982d34d1836

68 PesepBHblit ypok. O0001IEHNE U 1 https://lesson.edu.ru/lesson/147344d0-
crucTemMaTu3alus 3HaHU1 7010-44ce-a6a4-9a78b85f4b44

OBUIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME

*¥Ypoku ¢ ucnosib3zoBaHueM odopynoBanus neHTpa «Touka pocta»
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoreka [IOK

https://lesson.edu.ru/
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