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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIUU MPENnoAaBaHus y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpEAyCMaTPUBAET PACIpPEIECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMBI IO XUMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
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 XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpencTaBleHUH 00 3NEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W TOJYYCHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUMH,
JOCTYITHBIX 00OOIICHH 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 TPUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢opMUpOBaHHE WHTEIUIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4arommxcss K CaMOCTOSTEIbHOM IMMO3HABATEIbHON JESATENbHOCTH, HAay4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yd 3HAHUS W OMNbIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalOIIMXCAd T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSl LEHHOCTU XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOLIEH IPUPOIHOM CPEIbI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX MJIsi MU3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B )KU3HHU YEJTOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBI. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsSIpHAasi Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

PuU3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakius U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YEHHUE CIOCOOOB Pa3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIel MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoga. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4YelloBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEIUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCIMOJb30BAaHUE BUJICOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpa3aluH, IOJYYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. Ctpoenne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCUJBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OuU3nyeckuil CMBICI MOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W mnpaktuku. [[. WM. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKUCIIEHUS U BOCCTAHOBIIEHUSI. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaAKIUN
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JIJISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOECHHUEM MX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuys XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 XuMruYeckoM paBHOBecUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBINM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBiieHue ypaBHEHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAHHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCICIOBAHUE BJIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMy, HEMEeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusi. CTpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUEe cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QuU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckrue). XHUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacHpOCTPAHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHne U npuMeHnenue. Coiu aMMOHMUS,
ux (pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopobuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUUYECKUX BEUIECTBaX KakK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJAYKThl WX mepepaloTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILLIECTBAX: )KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mpupoge. OOmiye mnpeactaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine CTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
rajJoreHOoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3zora, ¢Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHOW a30THOUM KHUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BaxkHelme HeMeTaJuIbl U1 UX COEINHEHU.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxkeHus B llepmogmyeckor cucremMe xumudeckux daemeHToB J[. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaymnyeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HarnpsHKeHUH MeTawtoB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHOCOOBI TIONy4eHHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIbI U cosin kene3a (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HAa WOHBI: MarHus, KaJablMs, aJIIOMUHHUS, [IUHKA, KEJe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenme
METAaJIJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJIO, CIJIaBbl METaJUIOB, MOJIMMEPHBIS
MaTepualbl).

Mexcnpeomemmoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAJUTMYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIeCO00pa3sHOE OTHOIICHHWE K MpPHUpOJIe KaK MCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU MU3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS MM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPe3ylbTaTOB BBIIEISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOIYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juanora M (WIdM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH NP PELICHUHU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbI€ B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIVHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOWUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAsl CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIECTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYID CHUMBOJMKY ISl COCTaBieHUs (opmys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN II0
dbopmynaMm, BHUJ XUMHUYECKOU CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmHYeckux diaemeHnToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIieI0OBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0ll U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JIOJI€W pPacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB
(;takMmyc, dheHondTaiend, METUIOPAHK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKast CBs3b, TEIUIOBOU ekt
peakinuv, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJCHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMmbica Ilepuomuueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOlIMe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MajblX NEPUOIOB M TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEIIOBOMY 3P (HEKTy, 0 WU3MEHEHUIO CTENEHEH OKUCICHHS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYISPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpPY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O W COOMPAHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEeATeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIN MU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pOBbIE

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
https://lesson.academy-
IIpeamer xumuu. Poias XMMUU B KU3HA

1 T 1 content.myschool.edu.ru/lesson/9ee6fd8e-
HeJloBeka. Led 1 Beliectsa cc81-420c-ab3b-7c5¢3a618bc3

https://lesson.academy-

2 IlonsTre o MeTOgaX MO3HAHUS B XUMHH 1 content.myschool.edu.ru/lesson/d6cb67f7-
9858-4e€35-a376-a9c667da2315

[IpakTuueckas padbora Ne 1 «IIpasuia
. https://lesson.academy-
paboThl B 1a00paTOprn U NPUEMBI

3 6 6 1 content.myschool.edu.ru/lesson/93666066-
OOpAUICHIA C TabOPATOPHEIM 14b0-4623-9348-163¢ 1b246aea
000pyIOBaHUEM
Yuctele BemecTBa U cMecu. CImocoOb! htps://lesson.academy-

4 . 1 content.myschool.edu.ru/lesson/b5788a46-
Pas/ICIICHIA CMecen b8b5-421c-2520-78794f8cc321
[IpakTuueckas padora Ne 2 https://lesson.academy-

5 «Paznenenue cmeceit (Ha mpumepe 1 content.myschool.edu.ru/lesson/24899d03-
OYHMCTKH MTOBAPEHHOM COJIN)» b537-43db-bef1-5de8204cefd5

https://lesson.academy-

6 ATOMBI U MOJIEKYJIBI 1 content.myschool.edu.ru/lesson/af558710-
6318-445£-9939-df152092846d
https://lesson.academy-

XUMHYECKHE DJIIEMEHTEI. 3HAKU

7 1 content.myschool.edu.ru/lesson/a0908919-
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 5402-4847-913-623b382dd7f

8 [IpocTeie U cnoXHBIE BELIECTBA 1 https://lesson.edu.ru/lesson/4d02584c-




€19a-4f65-971f0-bfce8d7f3eel

https://lesson.edu.ru/lesson/1f6414bc-

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE b7a4-4e73-a823-¢95db002d259
3aK0H NOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xummeckas hopmy/a. BajeHTHOCTS https://lesson.edu.ru/lesson/08187608-

pMYy-Ia. 02b3-4¢05-b334-90c7 1cdd824b
aTOMOB XMUMHYECKUX DIJIESMEHTOB

1 OTHOCHUTEIbHAA aTOMHAg Macca. https://lesson.edu.ru/lesson/663dc277-
OTtHocuTeNbHASI MOJIEKYJISIPHAS Macca 9e4£-43b8-af63-9102b823c09

12 MaccoBas 1019 XUMHUUYECKOTO DJIEMEHTA https://lesson.edu.ru/lesson/7e6f61de-
B COCIMHCHUH 5ea6-46df-82b6-e5c6ed877a09

13 KomnnuectBo BemecTsa. Moib. https://lesson.edu.ru/lesson/d63813a3-
MousipHast macca 2fal-4bel-a2a2-51d64b48d3ba

14 dusnueckye U XUMUYCCKUE SIBICHUS. https://lesson.edu.ru/lesson/551fb282-
XumMuyecKas peakius dd5c-4b5d-90aa-1d52dfe42£35

15 IIpu3Haku U ycioBus MPOTEKAHUS https://lesson.edu.ru/lesson/527cf9e7-
XUMHYECKUX PEAKIUN 1¢21-49a4-866¢-9¢20f0al585¢

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. https://lesson.edu.ru/lesson/f8cbba2c-
XHMMHYECKUE YPAaBHEHUS 5e34-41ce-8bc6-388580667f43
Breraucnenns KkoandecTBa, MacChl

17 https://lesson.edu.ru/lesson/4da7eble-
BGHIGCT]ja 10 YPABHEHHUSM XUMHYECKUX 038420826 14-bf92c0a16Ted
peakuuii
Knaccudukanmsi XuMUuecKux peakimii

18 T ——— https://lesson.edu.ru/lesson/e093dccf-

i\ , pasi > 10T > 4013-4242-b78a-9f426bbd9d5f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 o VoY To— https://lesson.edu.ru/lesson/b72d5bbf-
HIMITOTEAHCT. LJOODIICHHE 065¢-4¢51-be9d-56349ddedfTa
cUCTeMaTHu3anus 3HaHUHI

20 KonrtponsHast padora Nel mo reme https://lesson.edu.ru/lesson/b5cbbe71-




«BCI_HCCTBa U XUMHUYCCKUC PCAKITU

Boznyx — cmecsk razos. Cocras

093e-492d-be67-c766a95bc03d

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

21 BO3yXa. Kuciopon — snement u 581b-4da9-bec7-0dab76££795b
npocroe BemecTBo. O30H
duznyeckre 1 XMMHUUECKHE CBOICTBA
2 « (peax « https://lesson.edu.ru/lesson/b3fal1296-
HCITOPO/A (PCAKIHIT OKHCIICHHA, 01¢6-4771-a9f0-87e57b4e0af3
ropenue). [lonstue 06 okcumax
CriocoObl MostydeHus: KUCI0po/ia B
23 A6ODATODII 1 IPOMEILUICHHOCTI https://lesson.edu.ru/lesson/1d86d0c0-
1adOpatop p . ' £430-4d90-9bc3-263746fdb06
[IpumeHeHne kucnopoaa
TennoBoii 3 PeKT XuMUIECKOM
4 peakuunu, MOHATUE O TEPMOXUMUUECKOM https://lesson.edu.ru/lesson/1fala62d-
YpPaBHEHUH, DK30- U DJHIOTEPMUYECKUX labb-4a2a-b0d2-094227d15a70
peaKIusx
Tornugo (HedTh, yroiab U METaH).
75 3 6 https://lesson.edu.ru/lesson/9eb6a556-
ArPASHCEIHC BOSYXa, CHOCODRI €ro 26¢d-4113-b6df-cd534e62b05e
MPEAOTBPALLECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 n 6 https://lesson.edu.ru/lesson/8ceac680-
(LIOTYTICHHE 1 CODMPARHC RMCIOpOa, 8¢78-467¢-9583-Tac88ba934e3
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — snemeHT u npocroe https://lesson.edu.ru/lesson/58cce711-
BemecTBo. HaxoxaeHne B npupojie 1b81-4d4a-8e80-27¢05 1 fca4f0
73 duznyeckue 1 XUMHUUECKHE CBOICTBA https://lesson.edu.ru/lesson/fba565eb-ccfc-
Bosiopoaa. [Ilpumenenne Bogopoaa 4cb3-ab51-77f8760a792b
29 TTOHSITHE 0 KHCIOTAX 1 COMSX https://lesson.edu.ru/lesson/54£51078-
. . dbab-48a7-9aed-e50512952959
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B https://lesson.edu.ru/lesson/d1760e9c-

nabopaTopun

4d36-49b3-b1f5-c6e5ea2038f9




[IpakTrueckas padota Ne 4 o Teme

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

31 «loxyserie it cobHpartite BoA0poa, €363-4e13-8724-¢7d83828bdel
W3Yy4YEHUE €ro CBOMCTBY

1 Mosipablii 00bEM ra3oB. 3aK0OH https://lesson.edu.ru/lesson/38e680fe-
ABorazipo 524d-472d-a431-935b8a5f848a
Brruuciaennsa o0béMa, KOJIMYECTBA

33 https://lesson.edu.ru/lesson/e9564d05-
BOMIECTBa Tasa M0 ero H3BECTHOMY abea-455d-9367-3a872d0dec7b
KOJIMYECTBY BEIIECTBA WU 00BEMY
Berunciienust 00bEMOB ra30B 110

34 ABHOHIIO DEAKLIIH HA OCHOBE 3aKOHA https://lesson.edu.ru/lesson/dea9b4e0-
ypas peakiur it £670-468d-be30-b8425795b880
00BEMHBIX OTHOIIIEHH T'a30B

35 duszndyeckre ¥ XMUMUUECKHE CBOMCTBA https://lesson.edu.ru/lesson/13556db3-
BOJIbI 1863-4d5e-b13f-bc4a01f8fa9b

36 CocraB ocHoBanwmii. [Tonsitue 00 https://lesson.edu.ru/lesson/399b02d8-
WHIAKATOpax b3b7-4d17-bac6-e088e08be8c5
Bopna kak pacrBoputens. HacbieHHbie

37 M https://lesson.edu.ru/lesson/658d977a-
Y HEeHACHIIIIEHHBIE pacTBOPHL. MaccoBas 200c-4e14-9bd 1 -cdfdd073cd59
JI0JISL BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme

33 «IIpuroroBiieHrEe pacCTBOPOB C https://lesson.edu.ru/lesson/a96f9a30-
OnpeaeIEHHON MacCOBOU JT0NEH eb66-4724-8171-eda3c49b3d62
PacTBOPEHHOTO BEIIECTBAY»

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

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

A1 [TonydyeHue 1 XuMHYECKHUE CBOICTBA https://lesson.edu.ru/lesson/9de6adba-

KHCJIOTHBIX, OCHOBHBIX H aM(bOTCpHBIX

14£5-4d70-8233-c47c¢742ed35d




OKCH 0B

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,

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

42 HOMEHKJIaTypa b059-43b1-b888-7ba34054633d
43 ITonyyenue u XMuMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/6ela27cf-e0fb-
OCHOBaHHI 441b-98e7-db66df55eaea
44 Kucnotsr: cocras, kmaccudukanms, https://lesson.edu.ru/lesson/bfO0cc849-
HOMEHKJIaTypa £457-4b98-8691-d6e9c6db6c10
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA https://lesson.edu.ru/lesson/b77198d7-
KUCJIOT Off1-43ff-9afa-a217fbd49451
Conu (cpenHue): HOMEHKIATypa,
46 é pezuiic) P https://lesson.edu.ru/lesson/704f2053-
CTOCODR! HOTYHCHIA, XUMUIECKHE ba7d-4¢88-9240-ec5047c3ab94
CBOICTBA
[Ipaktuueckas pabora Ne 6. Pemenue
47 OKCIEPUMEHTAILHEBIX 3a/4a4 10 TEME https://lesson.edu.ru/lesson/ed900a27-
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 2af0-4c09-b273-a8d554826¢e6a
COCIMHEHUI»
48 I'enernueckas cBs3p MEXKy Kilaccamu https://lesson.edu.ru/lesson/8a745728-
HEOPraHWYECKUX COCIUHEHUN b0c2-4fd7-a4b5-a53a03aa57bb
49 OGOBILICHIE ¥ CHCTEMATH3ALIS SHAHIA https://lesson.edu.ru/lesson/e5512262-
ODHICHIE H CHETEMATHSAIIDT 5 5951-4d¢0-9449-¢580929fc13d
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIC KIACChI HEODIAHMICCKIX https://lesson.edu.ru/lesson/ba634702-
. "H p f7e9-4ba2-aa5f-1bd600b01f80
COEMHEHMI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 NHMIUECKIX S1eMeHToB. TIOHSTHE O https://lesson.edu.ru/lesson/4d3fb871-
) b36f-4c15-9f78-1e95ab89¢35f
rpymnmnax CXOJIHbIX 3JIEMEHTOB
57 Ilepnonnueckuil 3aK0H U https://lesson.edu.ru/lesson/62albb70-

Hepno;mqecmsl CUCTEMAa XUMHUYCCKHX

314d-4£30-986d-16e4ccedfbf4




anemenToB JI. . MenaeneeBa

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

>3 Tlepromet, rpyriel, MOATPYIITE! 0587-4343-b208-be652591722d
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 ATOMOB S1eMEHToE TTeDHOMIIeCKOil https://lesson.edu.ru/lesson/39acd92c-
pHroa c085-4bbb-al ca-5381903204d2
cuctemsl [. 1. Menaeneera
XapakTepruCcTUKa XUMUYECKOTO
56 3JIEMEHTA 110 €ro IIOJ0KEHUIO B https://lesson.edu.ru/lesson/b9c49a79-
[Tepuonuueckoii cucreme /1. U. 70f6-4ace-9394-748241abd2d0
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. https://lesson.edu.ru/lesson/62b40b66-
MenneneeB — y4€HBIM, IEJArOT U be96-4b38-b773-fcad2b4f0023
rpak1aHuH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB https://lesson.edu.ru/lesson/26704b07-
XUMHUYECKHX IJIEMEHTOB 306f-4eea-bocf-07ef4b45928e
59 " https://lesson.edu.ru/lesson/5d6ec675-
OHHAT XUMHcckas cBA3b 8622-4130-ab86-3daac2be38d0
60 KoBaneHnTHast nomnsipHasi XUMHYECKas https://lesson.edu.ru/lesson/26704b07-
CBSI3b 306f-4eea-b6cf-07ef4b45928¢
61 KoBasieHTHas1 HENOsIpHAs XUMHUYECKas https://lesson.edu.ru/lesson/26704b07-
CBSI3b 306f-4eea-bocf-07ef4b45928e
62 C https://lesson.edu.ru/lesson/b9aeaa8a-fbac-
TCHCHb OKUCTICHIA 4726-b6cc-9533¢98F3fa2
63 OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE https://lesson.edu.ru/lesson/387f490b-

peakiuu

5d6b-4831-b242-374c2f39102f




https://lesson.edu.ru/lesson/387f490b-

64 OkuCIUTENU U BOCCTAHOBUTEIH 1 5d6b-483 1 -b242-374¢2£39100f

65 KontponbHas padota Ne4 o teme 1 https://lesson.edu.ru/lesson/34d1ced3-
«Ctpoenue atoma. XUMHUYECKasl CBA3b) 2599-4¢31-88c3-051182c1eb65b

66 PezepBHblit ypok. O6o01eHue 1 1 https://lesson.edu.ru/lesson/5714ad33-
cucTeMaTu3auus 3HaHUI 9594-4£d7-8448-db8b184673a0

67 PezepBHblit ypok. O600111eHNE U 1 https://lesson.edu.ru/lesson/5714ad33-
cucTeMaTH3alus 3HaHU! 9594-4£d7-8448-db8b184673a0

68 PezepBHblit ypok. O60011eHNE U 1 https://lesson.edu.ru/lesson/34d1ced3-
cucTeMaTH3alis 3HaHUH 2599-4¢31-88¢3-051182c1e65b

OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe NN (ppoBbIE

Ne ni/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 T — 1 https://lesson.edu.ru/lesson/e5f2e5da-
T 8588-4081-9741-a3¢c13edd696d
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
) N MUHECKIX SIEMEHTOR HEDBLIX Thix 1 https://lesson.edu.ru/lesson/6e136259-
. PBBIX TP 0b9f-44a4-9892-420d5d05ef27
EpUOI0B

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 https://lesson.edu.ru/lesson/d77750e6-
HEOPraHUYECKUX BELIECTB 09f3-405a-802a-da9835991288

4 Buapl xuMuueckoil CBS3U U THIIBI | https://lesson.edu.ru/lesson/d77750e6-
KPUCTAJITIMYECKUX PEMIETOK 0913-405a-802a-da9835991288
KonTpoasHnas padora Nel no teme

5 TTOBTODCHIE 1 VITVEIICHIe SHARM 1 1 https://lesson.edu.ru/lesson/81f9eala-

OBTOPCHIE 1 YLIYDICHHE 5 d0c5-4efie-8233-3fc0cf24abfe
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms XuMruaecKux peakiuit | https://lesson.edu.ru/lesson/73cfefbd-
10 pa3INYHBIM IIpU3HAKaM cfb6-4e9f-992d-a32958ee6bfb
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 S § (S — 1 https://lesson.edu.ru/lesson/66256d83-
PCAKIIH. 2d71-4b3a-ab7b-5da241324b8f
Te€TEPOTEHHBIX PEAKIUSIX
[IoHsiTHE O XMMHUUYECKOM PaBHOBECHUHU.

3 DakTOpBI, BIUAIOIINE HA CKOPOCTh | https://lesson.edu.ru/lesson/66256d83-
XAMHYECKON PEAKIMU U MOJ0KEHUE 2d71-4b3a-ab7b-5da241324b&f
XUMHUYECKOTO PABHOBECUS

9 OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE 1 https://lesson.edu.ru/lesson/e3c5ce58-




peakIuu

Teopus 3AEKTPOIUTUYECKON

baf7-46ec-b763-69ba4664990e

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

10 mucconuanyy. CHiIbHBIE U ClIa0ble 0df2-4470-82ec-26957bb25c0
3JIEKTPOJIUTHI

11 " . o . . https://lesson.edu.ru/lesson/659¢574b-

OHHBIC YPABHCHHA peakiin 8a01-45¢0-a397-18505ac007ec
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMI B CBETE e lCTABICHIL 06 https://lesson.edu.ru/lesson/47d6af1b-
TIpeA 698a-4050-8872-a5372d5abdae
ANEKTPOJIUTAYECKON AUCCOLUALINHI
XUMHUYECKHE CBOKMCTBA COJIEH B CBETE

13 4 o6 . https://lesson.edu.ru/lesson/e7aba987-
MPEJCTaBICHUN 00 3JIEKTPOJIUTHIECKOM £351-4d05-2264-0ba234f49ffd
IYCCOLIMAIINNA

14 MousTHe o 1 - e https://lesson.edu.ru/lesson/c7318b9d-

OHATHE O THAPOTHZE coNe 2aae-4bc2-89¢8-2103¢0868¢46
15 0606 . https://lesson.edu.ru/lesson/eb16803d-
oO0111eHrEe U cUcTeMaTH3alus 3HaHUN 5405-4£63-be8e-93echdba0l 55

16 [TpakTuyeckas padora Ne 1. «Pemienue https://lesson.edu.ru/lesson/22be6efd-
SKCIIEPUMEHTAILHBIX 3a4a4)» b011-429b-b0d0-a6782513e849
KonTpoabHnas pabora Ne2 no teme

17 3 https://lesson.edu.ru/lesson/0072cdc7-
«NEKTPOIUTHYECKAS TUCCOLIMALIAS. ac1d-44dd-89c7-9F1d1eb70b20
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

OO0mras XxapakTepuCcTHUKa rajJoreHOB.
13 X . https://lesson.edu.ru/lesson/b6086ed4-
HIMITHECKHE CBOMCTBA Ha HPUMEpe €33e-499f-8ce6-eb946e07acde
XJIopa
XnopoBogopoa. CoJisiHast KUCIOTA,

19 . https://lesson.edu.ru/lesson/64fd0e7e-
XUMHYECKHUE CBOMCTBA, MOJyYCHUE, 75b9-40f7-a675 cfTe62aad0e?
MIPUMEHEHNE

https://1 .edu.ru/l /2fa56edb-
20 [TpaxTuueckas padota Ne 2 o Teme DO.AFESSOR.ECHLILTESSON =L 0e

24b8-48de-8807-edb0b851cab9




«lTonmyyeHue COJIHON KUCIIOTHI,
M3y4EHUE €€ CBOMCTBY»

Brraucnenus no YpaBHCHHAM

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

21 XUMHYECKUX PEaKIUi, €CIIu OAUH U3 297.490b.8dc0-f87fcc8TT2b6
pEareHToOB JIaH B U30BITKE
” OO01mas xapakTepucTrka 3JeMeHToB VIA- https://lesson.edu.ru/lesson/f92ea7c9-
TPYIIIIBI €326-4195-b341-a61e3e2490d3
AJTOTpONTHBIC MOTU(DUKAIIH CEPHI.
23 H .. o https://lesson.edu.ru/lesson/f92ea7c9-
ax0KJICHUE Cephl U €€ COCfII/IHeHI/II/I B 3a6.4195-b341-2616362490d3
npupojae. XuMHYECKHUE CBOMCTBA CEPhI
4 CepoBoaopoj, CTpoeH#He, PU3NIECKHUE U https://lesson.edu.ru/lesson/fd25ba95-
XHMHYECKUE CBOMCTBA 73b0-44d5-9db8-0ce613a77bas
Oxkcupl cepbl. CepHas KHCIIOTA,
25 (hHHYECKHE 1 XIMHTECKHE CBOHCTBA https://lesson.edu.ru/lesson/d4e05dbf-
SHHCCKHe CCRHE CROHCTRA, 2615-4¢45-9239-62a664355136
IIPUMEHEHHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 OIVICHIS. COPHOMN KHCIOTEL https://lesson.edu.ru/lesson/b441706e-
e p JIOTPL § efe8-dech-b626-9710eca806
XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH
Cpelpl COEIMHEHUSIMU CEPBI
7 Briuncienne MmaccoBOU JIOIH BEIXOJA https://lesson.edu.ru/lesson/b44{706e-
NPOIYKTa PEaKInu efe8-4ecb-b626-ff9710eea806
OO01mas xapakTepucThKa 3JIeMeHTOB V A-
73 rpynmsl. A30T, paclipOCTPaHEHHE B https://lesson.edu.ru/lesson/7d4d7a30-
npupojie, Gu3NIecKue 1 XUMHIECKUE 3c8e-4ea9-a5b0-c9cf7c36a42f
CBOICTBA
29 AMMHaK, ero Gu3n4ecKue 1 XUMUYECKHe https://lesson.edu.ru/lesson/b7e6133e-

CBOMCTBA, ITOJIy4YCHUE U IIPUMEHEHUE

4c01-4e2£-8888-64416de798d4




[TpakTrueckas padota Ne 3 o Teme

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

30 «HovﬂyquHe aMMHaKa, U3yuyeHUe ero 850a-4225-9F39f6cce232476b
CBOICTB»

31 A3oTHas KucioTta, e€ GusndecKkue u https://lesson.edu.ru/lesson/7cc90152-
XMMHYECKHE CBOMCTBA 504c-44ba-9dd2-ab4f6b3c2d86
Hcnonp3oBanue HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX

3 06D XIMIIECKOS 3ALDA3HALIE https://lesson.edu.ru/lesson/4ebd4383-
YAODPCHHH. £ p 2a33-401d-bb2b-77902435d54d
OKpY’KaroIllel cpebl COEAMHEHUSIMU
azora
®docdhop. Oxcupa dhochopa (V) u

33 (1)00(%)0 pHaSI KH? ((1))Ta q)(i)IEBI/I(‘-Ie)CKI/Ie u https://lesson.edu.ru/lesson/32660a47-

p fota, 4080-456b-a005-4bc477563aal
XUMUYECKHE CBOUCTBA, MOJTyYEHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MHHEDATLHEX VIOGDeHi. 3arDssHEHIe https://lesson.edu.ru/lesson/ac102691-
PAILHBIX yAODPCHHI. Sarp 936a-42dc-8629-3003a772c746
MIPUPOIHON cpenbl pochaTamu

35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, https://lesson.edu.ru/lesson/02e87919-
du3nYecKue U XMMHUYECKUE CBOMCTBA 08b3-4{95-bb96-2b66fee4d526
Oxkcunsl yriaepoaa, ux Gpusndeckue u

36 XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHE https://lesson.edu.ru/lesson/52ale7be-
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM 12¢9-4a16-8953-4d1cec58396b
yraepoaa (IV)

37 VrONLHAS KHCIOTA H 66 CoM https://lesson.edu.ru/lesson/78ad63f8-

: . : 6e16-4cbe-bald-defcf033cl4e
[Ipaktuueckas padota Ne 4 o Teme
18 "Ilonyuyenune yriaekucioro rasa. https://lesson.edu.ru/lesson/ab5d6455-

KauectBennast peakuus Ha KapOoHaT-

HOH

a0ea-4f28-8617-07a52ad8{618




HCpBOHa‘IaJ'IBHBIC MOHATHS 00

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

39 OpraHMYECKUX BEIIECTBAX KaK O 1850-435£.9¢34-bal273fd%aTa
COEIMHEHUSX YIIeEpPoIa

40 Kpenmmii 1 ero coequHeHAs https://lesson.edu.ru/lesson/40740cc9-

19ea-472e-ab4f-ade3dad50168
[IpakTuueckas padora Ne 5. Pemenue

A1 DKCIHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://lesson.edu.ru/lesson/542ftbae4-
«BaxHeie HEMETaIIbl U UX bed1-463f-a2f8-ec775877b977
COCTUHEHUS»

KonTtponpnast padora Ne3 o treme
40 «BarkHCHIIIE HoMETALILL H HX https://lesson.edu.ru/lesson/d9ed76cc-
4eed-488b-aabl-dacfb9883eda
COCIMHEHUSD)
OO0mias XxapakTepuCTUKa XUMHUUECKUX
3JIEMEHTOB — METaJlJIOB. MeTtaindeckas
43 CBSI3b M METAJUIMYECKAs KPUCTAIUIMYECKAS bitps:/Alesson.cdu.rwlesson/ 3UYBE 1 -
e7b6-4fa5-8743-6cc446e18abb
pemérka. Pu3n4yecKue CBOMCTBa
METaJIIOB
XuMHUYECKHue CBONCTBA METAJIIIOB.
44 S ——— https://lesson.edu.ru/lesson/902a45¢5-
6df5-418a-ba03-67calf76f1a3
METaJIIOB
O6111e cnocoObl MOTYyYSHHsI METAILIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUsIM https://lesson.edu.ru/lesson/08c4849b-
XAMHYECKHUX PEaKIUi, €CITU OJUH U3 39a4-477¢-a190-91167c1£8674
pEareHTOB COJIEPKUT MPUMECH

46 [ToRATHE O KOPPOSHE METAILIOB https://lesson.edu.ru/lesson/3d 110449-

569d-4da7-8e18-2474aed96fdf

47 [I{ef0HbIE METANTEL https://lesson.edu.ru/lesson/7d3e8ebb-

1fa4-4bfa-a855-1d970d213a82

48 OKcuabl U THAPOKCUIBI HATPUS U KaJIUSI https://lesson.edu.ru/lesson/7d3e8ebb-




1fa4-4bfa-a855-1d970d213a82

[llenoyno3eMenbHBIC METAJIIbI — KAJIbIIUM

https://lesson.edu.ru/lesson/38098433-

49 U MarHum ea37-4eda-ac90-64dc5857a2b4
50 BasKHEHIIIE COeTHHCHIS KAl LS https://lesson.edu.ru/lesson/38098433-
4 H ea37-4eda-ac90-64dc5857a2b4
51 O60GLICHIE 1 CHOTEMATH3ALIS SHALL https://lesson.edu.ru/lesson/dbfb6fc3-
B 8 eb3e-4d6c-8965-baaaad574020
52 JKécTtkoCcTh BOIBI U CIIOCOOEI €8 https://lesson.edu.ru/lesson/bfc77662-
YCTpPaHEHUS 9cte-4240-856e-deSaf5b62cf3
[TpakTueckast pabota Ne 6 o Teme
53 MKE .. https://lesson.edu.ru/lesson/a4452dab-
CCTKOCTD BOJIBI M METOJIBT €€ 4cd2-424-2a49-ad598f68feds
ycTpaHneHus"
s4 A . https://lesson.edu.ru/lesson/945e5¢e8e-
JTOMHHIH 3770-4396-bef8-£110£22d14£4
55 AmdoTepHbIe CBOMCTBA OKCHIA U https://lesson.edu.ru/lesson/945e5e8e-
TUAPOKCUIA 3770-4396-bef8-f110f22d14f4
56 Keneso https://lesson.edu.ru/lesson/8f9ea2f6-
T 5ca2-47bf-8712-975545b3¢948
57 Oxkcuapl, THAPOKCU Bl 1 conn xenesa (II) https://lesson.edu.ru/lesson/f44e6ab0-
u xenesa (I1I) fda3-4055-8fff-a99411{84bec
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH
[TpakTrueckas pabota Ne 7. Pemenue
59 OKCHEPUMEHTAIIBHBIX 3a/1a4 10 TEME https://lesson.edu.ru/lesson/7222b10c-
«BaxHel1me MeTajuibl U1 X 2d4b-401d-90b8-b24530874d0c
COETUHEHUS
Brrunciienus no ypaBHeHHUSIM
60 XUMHYECKHUX PEAKIUi, €CITU OAUH U3 bubnnoreka HOK

peareHToB J1aH B U30bITKE WM COACPKHUT
IIpuMecH. BeranciieHnst MacCOBOM J10JIH

https://m.edsoo.ru/00ae1750




BbIXOJa IMPOAYKTa pCaKIuu

61 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 1
Kontpoinbnas padota No4 o teme

62 «Baxuenme MeTajlIbl U UX 1
COEUHEHU

63 BemiecTBa u maTepuaibl B TOBCETHEBHOM | https://lesson.edu.ru/lesson/cb5ef102-
’KM3HHU 4€JO0BEKa 7c42-4fcb-a89f-580ec2234¢d0

64 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH | https://lesson.edu.ru/lesson/147344d0-
cpenbl 7010-44ce-a6a4-9a78b85f4b44

65 Ponp XxmMuu B pelIEHNH SKOJIOTHYECKHUX | https://lesson.edu.ru/lesson/147344d0-
npobiiem 7010-44ce-a6a4-9a78b85f4b44

66 PesepBHblit ypok. O6o01IeHNE U | https://lesson.edu.ru/lesson/cbS5ef102-
cUCTeMaTH3alus 3HaHUH 7c42-4fcb-a89f-580ec2234¢d0

67 PesepsHblit ypok. O60011eHME 1 | https://lesson.edu.ru/lesson/6d721d3d-
cucTeMaTHu3alus 3HaHui 03ef-43e6-bd63-¢982d34d1836

68 Peseprubiit ypok. O60011eHIE U | https://lesson.edu.ru/lesson/147344d0-
cucTeMaTu3alus 3HaHuH 7010-44ce-a6a4-9a78b85f4b44

OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoreka IIOK

https://lesson.edu.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 176382614773150070335747769939328150673109022347
Bnapgeney YepHosa CeeTnana H0pbesHa

OedcTevTened C19.04.2023 no 18.04.2024
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