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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
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 YYETOM KOHLEIIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUS
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 HW3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX 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 00pa3oBaHMs, a TakKe 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 MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
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 SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHnne xumuu:

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

BHOCUT BKJIJ] B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEU
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAaHUSIM, K IPUPOJE, 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 xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU cPopMHUpOBaHAa Ha 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 TEOPETUUYECKUX 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;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHM,
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 TPUMEHEHHWU B Y4YEOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEI0BATEIbCKON
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, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE 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 TPU PEIICHHH MpoOJieM B TOBCETHEBHOW KH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
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 XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  NPOBEICHHUS  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



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

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpPE. XMMHUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHHMN. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), 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), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(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, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUYECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TEPBBIX TPEX MEPHOJIOB, Kaius, Kalblusi M HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
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, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3InvyHbIM MIPU3HAKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTHe 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
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 BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHHWE 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

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, 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 u (U3MYECKHUE 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, (QHU3MYECKHE 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. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. 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 OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. 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
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl 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,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

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 mpupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa 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 BEIIECTBAX Kak 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 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrieBogax — 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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxkHenme
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 OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSL

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS Trj00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENHCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU 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  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl 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 JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas J0Ji1 BeEIleCcTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHHS (opmyl
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 (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA 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
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

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

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHCJIOpPOJa), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIIOPAHK U JPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

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

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE MMEIOTCA B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 W3MEHEHHUIO CTENeHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



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

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYI) MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBWwia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
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 XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 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 KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
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
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 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 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 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. MeTauibl M HX COeIMHEHUA

. 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 ITPOI'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckast padora Ne 1 «IIpaBuia
paboThI B 1a0OpATOpUH U IPUEMBI 1 0 0 bubnuorexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 0 bubmmorexa [JOK
8 . PHNEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A
TOMBL I MOCIYIRE 1 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC 1 CHOMHBIC BOMlcCTa 28.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A -
TOMHOMOTICKYIBPHO® yHetme 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias gopuyxa. Basiewrhocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HIeCTBa 1O YP 07.11.2023 https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
! P ’ 09.11.2023  https:/m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa LHOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2023  https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmechk razos. CocTtas bubnmoreka [JOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
posa tpeatt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa LHOK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P AR, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
e P PO, 07.12.2023  https://m.edsoo.ru/ffoddae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorera [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
7 P AOPOAS, 26.12.2023 nhttps://m.edsoo.ru/ff0d4f42

W3yYEHHE €ETO CBOWCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa LHOK
YDABHEHITIO peietin 1 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HIGIEHaCI)IpeHHBIE aCTBOPBI B bubmorexa HOK
HICHHBIE pacTBOPAL 23.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PAaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 25.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XMUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCIIOT 20.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK
) YHEHIL 22.02.2024  https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTUHECHUI 29.02.2024 = https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUM 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
. P 07.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 2JIeMeHTOB. IToHsATHE O bubmotexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa [JOK
P 14.03.2024 @ https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 [Tepuonpl TIIBI, TIOATPYIIIIBI bubmorexa HOK
PHOABL TPYIHEL HOAPY 19.03.2024  https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6hbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 04.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMUYECKHUX AJIEMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XMMAYECKas bubnnoreka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTeIeHb OKHCIeHILA 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 30.04.2024  https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
02.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«Ctpoenue atroma. XMMHUYECKast 07.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 16.05.2024  https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O6o0IIeHNE U 1 bubnnorexa [HOK
cucreMaru3anus 3HaHuil 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 04.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX IIEMEHTOB 1 0 0 bubmmorexa [JOK

R 07.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NMEPUOIOB

3 Krnaccudukanusa u HoMeHkIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HaHUI 18.09.2023
OCHOBHBIX pa3/ieNioB Kypca 8 kjacca»

6 Knaccugukanus XuMmuaeckux 1 0 0 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 25.09.2023  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE O XUMHUECKOM

8 aBHOBecHH. PaKTOPHI, BIUSIOLINE 1 0 0 bubmmorexa LIOK
P ' PEL B 28.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOKCHHUEC XUMUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHatH. 05.10.2023  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa LIOK
P peaxt 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 Bubmorexa ITOK
P . 16.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIATHICCKON TUCCOITUAITTT
14 ITonsatue o ruapoIN3€E CONEH Bubmorexa ITOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PemeHne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
26.10.2023 | https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmorexa IIOK
P A HHALA. 06.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnnoreka [HOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 09.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHNE bubmmorexa HOK
> O ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomydenne cOISTHON KHUCIIOTEI bubmorexa [IOK
YHACHHE . ’ 16.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorera [IOK
Pearii, A 20.11.2023  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B H30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 23.11.2023  https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 27.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorera LOK
. 04.12.2023 @ https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK
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MPOAYKTa PEaKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

28 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 14.12.2023  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MTOTYUCHUE U bubmorera [JOK

> HOYH 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[lony4yenne aMMuaka, U3y4eHue ero bubmmorexa LIOK
y ik 21.12.2023  https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHnit. XUMHYECKOe bubmorexa HOK
YAODP ' . 28.12.2023  https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P . 08.01.2024  https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 11.01.2024  https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu Ene gﬂ3iiec;;ellngquCKHe bubmorexa [TOK

PHPOJE, 15.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYronbpHas KUcoTa U €€ COu bubmorexa HOK
22.01.2024 = https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorexa [JOK
P H 29.01.2024  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coequHeHUS bubmorexa [JOK
P A 01.02.2024  https://m.eds00.ru/00ae080a
[IpakTnueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHeiile HeMeTallbl 1 05.02.2024 = https://m.edsoo.ru/00ae0bf2
HX COCOUHCHHMS
KonTponbnas padora Ne3 no teme
42 «Baxaelne HeMeTauIbl 1 UX bubmiorexa HOK
08.02.2024  https://m.edsoo.ru/00ae0el8
COEIUHEHMS»
OO01mmas xapakTepucThKa
XAMHYECKUX DIIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 12.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckre CBOMCTBA
MCTAJ1II0B
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 15.02.2024  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BeruuciieHus mno
45 ABHEHUIM XMMHYECKUX PEAKIIUU Eubmorexa ITOK
P PCAKHIH, 19.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 22.02.2024  https://m.eds00.ru/00ael1278
bubmuorexa [JOK
47 [enoumbie MeTaner 26.02.2024 | https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCU/IBI HATPUSA U bubnuorexa [JOK
KaJns 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 04.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Bubmorexa ITOK
s H 07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 11.03.2024
59 JKEcTKOCTh BOJBI U CITIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 14.03.2024  https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 18.03.2024  https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuotexa [JOK
>4 Ao 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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TUAPOKCH]IA 01.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o6 Keneso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(IT) u xxene3a (III) 08.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 11.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 15.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJIEPKUT MpuMecH. Brruncnenus 18.04.2024  https://m.edso00.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HAHUH 22.04.2024
KonrtponsHas pabora Ne4 o reme
62 «BaxHelnme MeTauibl 1 UX 25.04.2024
COCTTUHEHUS
63 BemecTBa 1 maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 29.04.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 02.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM 06.05.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMATH3aNI 3HAHUI 13.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 16.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eHue u 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 20.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»

» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

["abpuensn O. C., Amykosa A. B. Terpaas ais 1ab0paTOPHBIX OMBITOB U

npaktuyeckux padot. 8 k1. K yuebnuky O. C. ['abpuensina «Xumusi. 8 kiacey.

M.: Jlpoda, 2022.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

XuMHs : TEXHOJIOTHYECKUE KapThl K yueOHuky I'. E. Pynsutuca «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020
XuMusl : TEXHOJIOTHYECKHe KapThl K yueOuuky ['. E. Pynsutuca « Xumus. 9

KJaccey : metoauyeckoe nocodue / JI. M. Acanoa. — M. : JIpoda, 2018

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Brenurenannsichttp:// www.chemnet.ru I'azera « XuMus» u caiT 1jis yauTens « 51
Uy Ha YPOK XUMUN

http://him.1september.ru Enunas xomnexkuus LIOP: IlpeameTnas koyekius
«XUMUSI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC



skcriepuMeHThl: xumus. Komnekuus Poccuiickoro 001eo0pa3oBaTenbHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onumIinaia mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opraandeckast XuMus: JJICKTPOHHBIN YICOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIIEMK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJTUMITHAJIA IO XUMUU:

TGHGKOMMYHHKaHHOHHBIﬁ O6pa30BaT€HBHBIﬁ IIPOCKT






