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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOro 00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIIUU MPerogaBaHus y4eOHOTro nmpeaMera « XuMus)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAeNieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, DYHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakiuu. O06e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUSI;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeICTaBlIeHUNW 00 DICKTPOJUTUYECKON IUCCOIMAIMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUUYECKOIO MNPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAY4YHOMY 3HAHUK U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Kmacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESITEIPHOCTH YEJIOBEKA W KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYDHI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEHUNX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUYCCKUX TIOJIOKCHUM,
JOCTYIIHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, sA3blKa HAYKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TpPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUHU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIBCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATEIIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHWS M CaMOIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOIEro MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, MOJIYYECHHBIC NPU H3Y4YECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uis U HampaBlIE€HHOCTU JAajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111ero oOpa3oBaHus, cocTaBisieT B 9 kiacce — 68 vacoB (2 yaca B
HEJIETTIO).



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKasi peaKUMs

[Tepuoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUN B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUUYECKONU PEIIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMUYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PEaKIUi 110 Pa3IMYHBIM MMpU3HaKaM (110 YUCITy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEII0BOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud U TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OaaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBienue ypaBHEHHU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3JICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BOBMOXKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TPOBEJCHUE  OIMbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), paclO3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3HMUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXKalue B OCHOBE MPOMBIINUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue u XxuMu4yeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMuUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CHEelUpUYECKUe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukanmuu ¢docdopa, (usnueckue M XMMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIeMbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IIPOMBINUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepUalbl: KEPAMHKA,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
UMOH U HaOJIOJEHUE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuommueckor cucreme xumuuyeckux snemeHros [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. Menneneesa, CTpoeHHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo0keHne B [leproindyeckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, UX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpoIlecca TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, aanee — [1/IK). Ponb xuMun B perieHr# 3KOJIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IIHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKANWs, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PEe3yIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUs JOCTUTAIOTCS B XoJ.e OOydeHUS
XVMMHU B €IMHCTBE y4eOHOH M BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C TPATUIMOHHBIMU POCCHUCKUMHU
COLMOKYJIbTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATHIMH B OOINECTBE MpaBWIAMH H HOPMaMH
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECcCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATN3AIIUN 00YJatOIIIXCSl.

JIMYHOCTHBIE PE3YyJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3UTHUBHBIX
IICHHOCTHBIX OPUCHTAINI U PACHIMPSHHE OIIBITA JICITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIICIHIO, TTIOHHMMAHUS
3HAYCHUS] XMMHYECKOW HAayKH B KH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON WMHGpoOpManuen o
NIEPEAOBBIX JOCTHKEHUSX M OTKPBITHUSIX MUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rPaskKAaHCKOr0 BOCIIUTAHMUS:

NPECTABICHHUS O COLMAIBHBIX HOPMaX M MpaBUIaX MEKIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, yU4eOHO-HCCIeI0BATEIbCKON, TBOPUECKOW U IPYTUX BHIAX ACSATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOW JEATENIbHOCTH TPH BBHIMOJHEHUH YUYEOHBIX, ITO3HABATEIBHBIX 3aJad,
BBIIMIOJIHCHUM XUMHUYECKUX JKCIICPUMECHTOB, CO3JaHMM YYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAaHUIO U
B3aMMOIIOMOIIH B TPOIIECCE ITON y4eOHOH NEesATENbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEIEHUE U MOCTYIKUA CBOUX
TOBAPUILEH C MO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBUI IMTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PCHUYCCKHE MPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINE OCHOBY JUIsl TIOHUMAHUS CYIIHOCTH HAYYHOM KapTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBI, B3aMMOCBS3SIX YEJOBEKAa C MPUPOJHOM CPENoi, O POJId XHMHUU B
NIO3HAHUU 3TUX 3aKOHOMEPHOCTEI;



MO03HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYE€HUE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAUMBIE JUIsl O0BICHEHUS
HAOJII0JJaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOW, MH()POPMAIIMOHHOW M YHTATEIBCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN JIMTEPATypOH, JOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATEIBbHOCTh, I'OTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa3oBaHMUIO,
IPOEKTHOM W HCCIEeNOBATENbCKONW MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpPABIEHHOCTH M YpPOBHS OOYy4YeHHS B
JlaTbHEHIIEeM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3/10POBbA:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOIEHUs alKOIojs, HAPKOTHUKOB, KypeHUs),
HEO0OXOAMMOCTU COOJIIOICHHS TPAaBUII O€30MaCHOCTU MPHU OOpallleHHH C XUMUYECKHMMH BEUIECTBaMU B OBITY U peabHOU
KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJAOBOM AEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUN IO XMMHUHU, OCO3HAHHBIM BHIOOD
WHIUBUYAIbHOM TPAEKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MPOPECCHOHAIBHON NEATENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a1allITUPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH LIETIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uznyecKOMy U TCHUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOJCHMS MpaBui O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAKXKe B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHMHH, IS PEIICHUs 3a/ad, CBSI3aHHBIX C
OKpYXalollel MPUPOJHON Cpeloil, i MOBBIMICHUS YPOBHS SKOJOTMYECKOM KYJIbTYpbI, OCO3HAHMS TJ00aTBLHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH MX pEeLIeHUs NOCPEACTBOM METOAOB XMMHH, HKOJIOTHMYECKOTO MBIIIIEHMS,
YMEHHsI pyKOBOJICTBOBATHCSI UM B II03HABATEIBHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTHKE.



METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BRIICISAIOT 3HAYUMBIE JIJIsT POPMUPOBAHUS MHUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U APYTOE. ), KOTOPHIE HCTIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M IIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MPEJCTaBJICHUE O IICJIOCTHOW HaydyHOW KapTHHE MHpa, U YHHUBEpCaJdbHble y4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE 0O€CIeunBarOT (OpMUpPOBAaHHME TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOMN AESTETLHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUW: PACKPBIBATH CMBICT XUMHUYECKUX
MOHATUM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TMOHSTHSIMH), HCIOJIb30BATh
MOHATUS JJIi OOBSCHEHUS! OTICIbHBIX (DAKTOB W SIBJICHUW, BBIOMpPATh OCHOBAHHUS M KPUTEPUM IS KilacCUDUKALUU
XUMHYECKUX BEIECTB M XHMHUYCCKHUX PEAKIHWH, YCTAaHABIMBATH IMPUYNHHO-CICICTBEHHBIC CBS3HM MEXIYy OOBEKTaMH
W3y4YeHHs, CTPOUTH JIOTHUYCCKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 10 aHAJIOTHUH), JeJaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHUS TOHATUS (IPEIMETHBIC U METaNpPEIMETHbIC), CHMBOJNYECKHUE (3HAKOBBIC)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUU MOJC/IbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI DJIEMEHTA), XUMHUYECKas (Gopmysia M ypaBHEHHE XUMHYECKONW PpEaKIud — TPH PEIICHUU
y4eOHO-TI03HABATEIBHBIX 33/1a4, C YYETOM ITHX MOJCIBHBIX MPE/ICTABICHUN BBISBIIATh U XapaKTePU30BaATh CYIIECTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIUE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YyUAEMBbIX MPOIIECCAX U SIBIICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIlMM W TMPOBEACHUIO YUYEHHUYECKHUX DSKCIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 3a X0JIOM IPOIECCa, CAaMOCTOSTENIBHO MPOTHO3UPOBATH €0 PE3yibTaT, GOPMYIMPOBATH 000OIIEHNS U BBIBOIBI
0 pe3ysbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISATH OTUET O MPOICTIAHHON padoTe.



Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTaBICHUS,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISpHAs JUTEpaTypa XUMHUECKOTO COJACp)KaHMS, CIPABOYHBIC
noco6ust, pecypcsl IHTEpHETa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUHUBYIO U HEAOCTOBEPHYIO HHPOPMALIHIO;

YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE M OTOOpEe MH(OpPMALMM U COOTBETCTBYIOIKX
JTAaHHBIX, HEOOXOIUMBIX ISl BBITIOJIHEHUS YUeOHBIX U MO3HABATENbHBIX 3a/1a4 ONPEAEIEHHOrO TUIIA, TPUOOPETEHUE OMbITa
B 00JIaCTH HCIOJB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KYyJIbTypOll aKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
MHGOpMallMU U WUTIOCTPUPOBATH PEIllaeMble 3a7aul HECJIOKHBIMU CXEMaMHU, AMarpaMMaMy, JpyTrUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHON M MCCIEA0BATEIbCKONW AESTENBHOCTH MH(OPMAIUIO O
BJIMSTHUH TPOMBIIINIEHHOCTH, CEITHCKOTO X03CTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KaIOIIeH MTPUPOTHOM Cpebl.

KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe JelCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaiora v (Wjin) AUCKYCCUH) O CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYJIUPOBATH
CBOM IPEAJIOKEHUSI OTHOCUTEIFHO BBHITIOJHEHUS MPEI0KESHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIC Pe3yIbTaThl MO3HABATEIBLHON JAESITENTFHOCTH B YCTHBIX M MMChMEHHBIX TEKCTaX;
JienaTh MPE3CHTALMI0 PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO AIKCIEPUMEHTa (J1abopaTOpHOro OmbITa, J1abOpaTOpHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOrOo COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABaTEIbHOM M HCCIENOBATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS TO3MUITHIA
(oOcyxenns, 0OMEH MHEHUSIMH, «MO3TOBBIE HITYPMBI», KOOPIUHAIINS COBMECTHBIX ACHCTBHH, OMpEIeTICHIEe KPUTEPHEB
10 OIICHKE Ka4eCTBA BHIIIOJHEHHON padOTHI U IpyTHE).

PeryisiTuBHbIe YHUBepCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIMPOBATh U NPHU
HEO0OXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBLHOCTh, BbIOMpATh Hanbonee 3(h(HEeKTUBHBIE CITOCOOBI PEIICHHS YUeOHBIX U
NO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATH WJIM KOPPEKTUPOBATH NPEJIOKEHHBIA aJrOPUTM JCHCTBUM IpH
BBITMIOJTHEHUH 3a/1aHUH C YYETOM TMOJIyUYEHHUsI HOBBIX 3HAHUIN 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLHUAX, OLEHUBAThH



COOTBETCTBHE TIOJYYCHHOTO pe3ysibTaTa 3asBJICHHOW IIeJIM, YMEHHE WCIIOJb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npejJiaraeMbie B YCIOBUM 3/ IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPe3yJbTaTOB IO OCBOCHHIO 00S3aTEIbHOTO COJEPXKAHMS, YCTAHOBJICHHOTO JaHHOMN
denepanpHON paboYei MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAYYHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEHCTBUH, crienudraeckue IS MPEIMETHOW 001acTH « XUMHUS, BHJIBI ACSITEILHOCTH I10 MTOJTYYICHHUIO HOBOT'O 3HAHHUS, €T0
UHTEPIIPETALNN, TIPEOOPA30BAHUIO U IIPUMEHEHHUIO B Pa3IMUHBIX YUYCOHBIX W HOBBIX CHTYAI[HIX.

K koHIly 00y4ueHus B 9 Kjaacce MPeAMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh c(HOPMHUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

pPAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHUN: XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHUOH,
aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTB, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKas peaKlMs, XUMHYECKas CBA3b, TEIUIOBOM A(P(EKT peakuuu, MoJib, MOJSPHBIA OOBEM, pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJUTHI, DJIEKTPOJIUTHUECKAs IUCCOLMALMS, PEeaKIMU HOHHOrO OOMEHa, KaTalu3arop,
XUMHUYECKOE paBHOBEcHE, oOpaTHMble U HEOOpaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKIINH,
OKHUCJIUTEINb, BOCCTAHOBUTENb, OKUCIEHUE W BOCCTAHOBJIEHUE, AJIOTPONUsS, aM(POTEPHOCTb, XUMUYECKASI CBA3b
(koBaJieHTHasi, MOHHAsA, METaJUIMYecKas), KpUCTAUIMUeCKass pPEelETKa, KOPPO3Hsl METAJJIOB, CIUIABbI, CKOPOCTh
XUMHAYECKOMN peaKlnH, peaeiapHo aomycrumas konuentpanus [1/IK Bemectsa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUNM W IIPUMEHSATH OTHU MOHATUA IIPU ONUCAHUU
BEIIECTB U UX IIPEBPAILCHUN;

UCITIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUs (POPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEaKIIUi;
ONPENEIATh BAJEHTHOCTh U CTEIEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa,
NPUHAJIKHOCTh BEUIECTB K OINPENeIEHHOMY KJIacCy COEAMHEHMH 1Mo (opmyrnaMm, BHUJ XHMHUYECKOW CBSI3U
(KoBaJIeHTHAas, MOHHAs, METAJUINYECKasl) B HEOPraHUUECKUX COCAMHEHMSIX, 3apsj] HOHA 0 XUMUYECKOU QopmyIe,
XapakTep cpeabl B BOJIHBIX pPAacTBOpax HEOPraHWYECKUX COCAMHEHWH, TUI KPUCTAJUIMYECKOM pPEETKH
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch [leproaundeckoro 3akona JI. 1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAHKE: ONHUCHIBATH
U XapakTepu3oBaTh Tabauunyto hopmy [leprmoguueckoll cUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3iuvarh MOHSATHS



«rnaBHas noarpynmna (A-rpynmna)» u «mnobouyHas mnoarpynmna (b-rpynma)», Manble U OOJbBIIME MEPUOIBI,
COOTHOCUTH O0O3HAUYEHHUs, KOTOPHIE MMEIOTCS B TEPUOJAMYECKONW TaOIHUIE, C YHUCIOBBIMH XapaKTePUCTUKaAMHU
CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps Aapa, 00Iiee YUCIIO IEKTPOHOB U paclpeesieHue ux
MO DJJIGKTPOHHBIM CJIOAM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB D3JIEMEHTOB U HX
COEIMHEHUH B MpeIeNax MaJbIX MEPUOIOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIacCU(DUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUYECKHE pEakiuu (10 YHuCiIy |
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO HU3MEHEHUIO CTEMECHEW OKHCIIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKME U CHEIU(PUUECKUE XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPAkAasi ONKHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuui;

COCTABJISITh YPABHEHMS 3IEKTPOJUTUUECKON AUCCOLMALMM KUCIOT, IIEJI0YEl U COJIEH, MOJHbIE U COKpPAIEHHBIE
ypaBHEHUSI pPeakluii MOHHOTO OOMEHAa, YpaBHEHHS PEaKIUi, MOJATBEPKIAIONINX CYIIECTBOBAHUE T€HETHUYECKOU
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHbBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUA MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OaslaHca ATUX PEaKIINii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOBMOKHOCTH MPOTEKAHUSI XUMUUYECKHUX
MPEBPAILIECHUN B pa3JIMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIO XHUMHUYECKOTO
AJIeMeHTa 1o GopMyJie COeTMHEHMsI, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO
XAMUYECKOU PEAKIINH;

COOJII0/IaTh TIPaBUIa MOJIH30BAHUS XUMUYECKOW TOCYI0N M JTaOOpaTOpHBIM OOOPYJOBAaHUEM, a TAKXKE MPaBHUIIA
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKIMSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTIBITOB TIO TOJTYYSHUIO U COOMPAHNIO Ta3000pa3HBIX BEMIECTB (AMMHUAKA U YTIECKHUCIIOTO Ta3a);

MPOBOJAUTHL PEAKIMU, MOJITBEPKIAIOIINE KAYECTBEHHBIM COCTaB PAa3UYHBIX BEIECTB: PACIO3HABATh OMBITHBIM
nyTéM xJopua-, Opomua-, Moaun-, KapOoHat-, docdar-, CUIMKaT-, CyibdaT-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI 1 MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIKUE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BELIECTB;



e TPUMCHATh OCHOBHBIC OTICPAIMHA MBICIUTEIBLHON NEATeTLHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATHU3AIINIO, BEISIBIICHNE TPUIMHHO-CIICACTBEHHBIX CBSA3CH — JIJIST M3YUEHUST CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, €CTECTBEHHO-HAYYHBIE METOBI TIO3HAHUS — HAONIOACHUE, U3MEPECHHE, MOJCINPOBAHUE, IKCTICPUMEHT
(peayIbHBIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE



9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara nugpoBbIe

Tema ypoka KonTpoabubie IIpakTuuyeckue bp
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypcsbl

[Tepuoanyueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 4.0 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. ' https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 6.09 bubmorexa [JOK

) ' https://m.edso0.ru/00adh6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl xuMuueckoil CBA3U U TUIIbI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriayOneHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKUx 1 bubnnoreka [JOK
pEaAKIH MO pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK
PEAKItH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaKIMIX

3 [TonaTHE 0 XMMUYECKOM PaBHOBECHH. 1 bubnmoreka [JOK

q)aKTOpr, BJIMAIOIIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpEeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmorexa [TOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOITUAIIUT
14 ITousiTHE O TUAPOIN3E COJIEH bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI Eubmorexa IIOK
P 8 HHATLHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
P P . bubnmuotexa [JOK
18 XUMUYECKUE CBOWCTBA HA TIPUMEpE

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

19 XMMHUYECKHE CBOMCTBA, IOIyYEHHE,
’ i https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ﬁon eHue colijoﬁ KHCIIOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Borurcnenus o ypaBHeHUAM
21 e eayp 5 el o - bubmuorexa [JOK
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH
peartl A https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
Haxosxxnenue cepbl U €€ coeIMHEHU I bu6mmorexa [IOK
23 . _
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3HYecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 busnyec Ie) y €CKHE CBOWCTBA bubmmorexa [JOK
WU3WYECKHE U XUMUICCKHE CB ,
https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMUYECKUE peaKIlui, JIekKallnue B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloIle cpeibl COETUHEHUSIMHU
cepol
97 Brruucnenue maccoBoil 1011 BbIXOa bubnmoreka [JOK

IPOAYKTA PEaKUU

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01m1ast XxapaKTepUCTHKA 3JIE€MEHTOB
V A-rpynrsl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia OK

- O https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTrueckas padora Ne 3 o treme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
L ath https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEi
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCKOe bubmorexa HOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COETMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta q)(ppl:l)m(qez:xﬂe u bubmmorexa [OK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacpocTpaHEHHE B

35 npu ﬁae EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmorexa HOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOICTBa
bubnmoreka [JOK
36 Oxkcuapl yriaeposaa, ux puznueckue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHE CBOMCTBA.
DKOJIOrHYEeCKHE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYroabpHas KucioTa u €€ coau BuGmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"[Tonmyuyenune yriaekucioro rasa. bubnuorexa [JOK

38
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O bubmmoreka LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuuii u ero coennnenus bubmmoreka LIOK
https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnoreka [JOK
«BaxHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHas pabora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertamnudeckasi CBS3b U bubnmoreka [JOK
METaJUTNYECKast KPUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DIIEKTPOXUMHUYECKUH P

https://m.edso0.ru/00ae1156
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HaIPSHKEHUN METaJIOB

OO0mue crnocoOb! MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubmmorexa [IOK
P PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
pUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
Ilenounpie MeTa bl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ael14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmorexa [IOK
a B https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CHCTEMATH3AIUS
3HAHUN
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmmorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bubmuorexa [JOK
4 A i
S JTEOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubnmoreka [JOK
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKElle3a

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3AIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe bubnnoreka [JOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peakuu
61 O06o0011eHNe U CHUCTEMAaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTabl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK

cUCTeMaTH3allus 3HaHUH

https://m.edsoo.ru/00ae0d0a
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67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
CHCTEeMAaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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