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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIUU MpenofaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

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

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

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

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AHCCOUMAlMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEH IMPAKTUYECKOTO NMPUMEHEHUS U IOJTYyYCHHS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHUs B HAYKE.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30IacHOr0 OOpameHusi ¢ BEUIECTBaMHU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUsl BaKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTb OOYy4YeHMs] Ha CHCTEMaTH4YECKOe IMpUOOIIEHHUE
oOyyarolmmxcs K CaMOCTOSITENbHON IO3HABATEJIBHOM JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HON MEATEIbHOCTH, MO3HAHUS M CAaMONO3HAHHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUSA
OKPYXKAIOLEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAHUS LEHHOCTH XUMHYECKHX 3HAHMW [UIsl BBIPAOOTKH HKOJIOTMUYECKU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOI'O OOWIEro o0pa3oBaHusi, cocTaBisieT B 9 kiacce — 68 yacoB (2 yaca B
HEJIEITI0).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUd C  HCHOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m OucCOLMAllUM BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHbIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCJOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HEMETAIOB (rpaduTa M anMmasa), CIOKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MaTEpPUAIOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COCIMHEHNU), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHW3M YelIOBeKa. BaxkHelmme XJIopuabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENs Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKUE pPEaKIHH,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIWHEHHUSIMU CEpPbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAM(UKAIIMK, PACIPOCTPAaHCHUE B TPHUPOAE, (PU3NUSCKHE U XUMUYCCKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHNE W TpuMeHeHWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOJYKTHl WX TmepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoeavHEHHS KpeMmMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-WOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIINE (PU3NUESCKHE W XHUMHYECKHE CBOHCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOJICHUE TMpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHNEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTtamnmyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposuu. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpus u kaius). OKcumsl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B npupoae. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HAaXOXJIeHUE B npupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U con xenesa (I1) u sxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE U ONMKCAHUE MPOLIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B penieHnn 3KoI0ruueckux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasiioB MarepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCSI CUCTEMHBIMH JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTANINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTHUTalOTCSd B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4YEOHOH H
BOCIIUTATEIbHON JEATEIBHOCTA B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH, IPUHATBIMU B
oOlIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
Y HAay4YHOMY HAcCJE€IHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOU HWH(pOpMAaIMeil o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

IPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM eATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKM CBOMX TOBApUILEH C MO3UIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYyKH M COCTABIISIIOLIUE
OCHOBY Il IOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, NPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs NPUPOIBI, B3aMMOCBSI3AX 4YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJUMBIE il OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB W SIBICHUI,
MO3HABATEIbHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO ¥ TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI 00y4YeHUs B
JaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETIPUATHE BPEIAHBIX MPHUBBIYCK (YIOTPEOICHHUS AIKOT0JIsl, HAPKOTUKOB, KYPEHUSI),
HEOOXOJIMMOCTH  COONIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBIOOP
WHJUBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeITEIPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, JJIS
pEILICHUS 33/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.



METANPEIMETHBIE PE3YJIbTATDI

B cocraBe wMeTampeaMeTHBIX pPE3yNbTaTOB BBIICISIOT 3HAYUMBIC JJIS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHBIE TOHATHUS (3aKOH, TEOpHS,
NPUHIIAIL, TUIIOTE3a, PaKT, CHCTEMa, TPOIIecC, SKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCTIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOM
HAayYHOW KapTHHE MHpA, M YHUBEpPCaJIbHbIC YIeOHbBIE ACHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE OOECIeUnuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMN
JIESITEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUsI:

YMEHUSI HCMOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHHUA, BEIONPATh OCHOBAHHS U
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCykACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITFOUCHHS,

YyMEHUE TPUMEHITH B TIPOIECCE IMO3HAHWUS TOHATHS (MPEAMETHBIC U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMHUYECKON PEaKIUU — MPU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 337a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHNN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKH W3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCaX M SIBJICHUSIX.

Ba3oBbIe ucciaeaoBarejbCKHe AeHCTBUA.

YMEHHUE HCII0Ih30BaTh IOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, YyMEHHWE HaOJomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICIOBAHMUS, COCTABIATH OTUET
O MIPOJIEIaHHOM pabdoTe.



Pabora ¢ undopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALHIO
pa3IMYHBIX BUIOB U (HOPM MpeACTaBICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMUYECKOTO COJEpPKAHUS, CIPABOUYHbIC
nocoOusi, pecypcsl MHTepHeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uH(pOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 OMPENeNEHHOTO THUIa, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (DOpMY IIpeACTaBICHUS HH(POpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpolecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Jauajiora W (WiM) JIHUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a/1a4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  IIO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJIaTh NPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEILECTBAX M PEAKIMSIX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM LEIU, YMECHUE
MCIMOJI30BaTh U AHAU3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUM 33 IaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 00s3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpPIpPETAalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e PpAacKpbIBaThb CMBICJ OCHOBHBIX XHMHUYECKUX IIOHITHUH: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTMOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTHYECKAS] IHCCOLMALMSA, PEAKIMA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTENIb,  OKHCICHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasl CBSI3b (KOBAJEHTHAs, MOHHAas,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHtpanus [IJIK Bemectna;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MIPUMEHATH ITU MTOHITUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH W XapaKTePU30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpynma)»y U «modoyHas



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesielieHie HUX 10 DJIEKTPOHHBIM CJOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYaCTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX M HMOHHBIX YPaBHCHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXKy BEIICCTBAMHU PA3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKUX TMPEBPAIIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

cOOJII01aTh fpaBuja  IIOJIb30BAHUSA XUMHUYECKOU MOCy 101 U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEP)KIAMOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapbonat-, Qocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHbI aMMOHUS WM HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPAX HEOPIaHUYECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICTUTEILHOW NEATESILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBCHHO-HAyYHbIE METOABI IO3HAHUSI —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HaumeHoBaHue pa3jiesioB H TeM POrPaMMBbI Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Pa3znea 1. BemecTBO M XUMHYECKHEe peaku
[ToBTOpEHME U yriayOieHne 3HaHUH OCHOBHBIX Pa3/IeJioB Bu6mmoteka [JOK
1.1 5 0 1
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
1.2 i 4 1 1
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIINI https://m.edsoo.ru/7f41a636
13 DNeKTPONIUTHYECKAs AUCCONHAIHS. XUMUYECKHE PEaKIIUuu 8 1 1 bubmmoreka [JOK
' B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX COeIMHEHUS
51 OO1m1ast xapakTepUCTHKA XUMUYECKHX 3J1eMeHTOB VIIA- 4 0 1 bubmuoreka [IOK
' rpynmbl. [agorens: https://m.edso0.ru/7f41a636
59 OO1m1ast XxapaKTEepUCTHKA XUMHUYECKUX 3JIeMEHTOB VIA- 6 1 1 bubmmnoreka HOK
' rpymnmsl. Cepa u €€ COeAMHEHUS https://m.edso00.ru/7f41a636
53 OO6m1ast XxapakTepruCTUKa XUMHYECKHX 2J1eMEeHTOB V A- 7 1 1 bubnmnorexa [JOK
' rpynnsl. A30T, Gochop U UX COeTUHEHHS https://m.edsoo.ru/7f41a636
54 OOm1ast XxapaKTEepUCTHKA XUMUYECKUX 3JIeMeHTOB |V A- 3 1 9 bubmuoreka [IOK
' IPYIIBL. YTIEPOJ U KPEMHUN U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25

Pa3zgen 3. MeTa/sIbI M X COCIUHEHU S



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

bubnunoreka LIOK

31 Obue cholcTE2 MeTAMIOR 4 L https://m.edsoo.ru/7f41a636
3.2 Baxxselnme Metayuibl 1 UX COEIUHEHUS 16 2 ];;IKZH/I//I;T:;;(I)erUﬁ £412636
Hroro no pazueny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 1 ]r?'::[?snll//lr?:(;(;grouﬁ £412636
Hroro no pazneny 3
Ha3Banue moayJis
PeszepBHOE BpeMs 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

HOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 [Tepuonuueckuii 3akoH. [lepronuueckas cucrema 1 0 0 bubnnoreka [JOK
xumuueckux anemenToB J. . Meneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKUX 1 0 0 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX bubnuorexa [JOK
3 1 0 0
BELICCTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMU4eCcKo# CBSA3M U TUIIbI KPUCTAJUIMYECKUX 1 0 0 bubnnoreka [JOK
pemeToK https://m.edso0.ru/00adbac6
KonTtponbHas padora Nel no teme «IloBropenue u
5 yriIyOJieHHe 3HaHUI OCHOBHBIX pa3/elioB Kypca 8 1 1 0
KJ1acca
Krnaccudpukanus XuMHuecKUX peakii 1o pa3IndyHbIM bubnnoreka [JOK
6 1 0 0
IIPU3HAKaM https://m.edsoo.ru/00adbch0
5 ITonsATHE O CKOpPOCTH XUMHUYECKOM peakiuu. [lonsatue 1 0 0 bubnuoreka [IOK
0 TOMOT'EHHBIX U T€TEPOTreHHBIX PEaKIUAX https://m.edsoo.ru/00adbe9a
[TonsTHe o xuMuueckom paBHOBeCHH. DaKTOPBI,
8 BJIMSIOIINE Ha CKOPOCTh XUMHUYECKOH PEaKIINU U 1 0 0 bubmmorexa [TOK
P P https://m.edso0o.ru/00adc28c
MI0JIO’KEHNE XUMUUYECKOTO PABHOBECHS
bu6mmorexa [IOK
9 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 0 0
peardt https://m.edsoo.ru/00adcade
10 Teopus anexTponuTrueckoi nucconranuu. CuiabHbIe 1 0 0 bubnuorexa [IOK



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

U cia0ble AIIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHMS peakL Ui bubmorexa LIOK
https://m.edso00.ru/00add448
12 XuMHUYECKre CBOMCTBA KUCJIOT U OCHOBAaHUM B CBETE bubmuorexa [JOK
MPEJICTABICHUNA 00 AIEKTPOIIUTUICCKON JTUCCOITUAITIT https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bubnnoreka [HOK
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI https://m.edsoo.ru/00add8b2
14 [TonsaTHE O THIPOIU3E CONCH bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AaLUs 3HAHUN E;I[?S?;Igfgsigrou/% 0addd12
16 [Ipaktuueckas padora Ne 1. «Pemienue bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTposabnas padora Ne2 no teme
17 «QNeKTpoIuTHYECcKas Tuccolmanus. XuMUYecKue Bubnuorexa LIOK
https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
18 OO6mas XxapakTepuCTHUKa rajJoreHOB. XUMUYECKHE bubnmnoreka [JOK
CBOICTBa Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KHCIO0Ta, XUMUYECKUE bubnunorexa [JOK
CBOMCTBA, IIOJIyYE€HHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no teme «llomyuenue bubnnorexka [JOK
COJIIHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKITHH, bubnmoreka [JOK
€CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 OO0mast xapakrepucTika 371eMeHToB VIA-rpymmbt nggi?:g;gﬁ}é 0ade64a
93 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue bubnuorexa [IOK

Cepsl U €€ COeIMHEHM B IpUpoe. XUMHUYECKHE

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00adcd68
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CBOMCTBA CEphI

CepoBoaopo1, CTpoeHHe, (PU3NIECKUE U XUMUUYECKHE bubnnoreka HOK

24 .
CBOMCTBa https://m.eds00.ru/00ade802

o5 Oxkcuppl cepol. CepHas KucnoTa, GU3NYECcKue U bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKlnH, JIeXkKalllle B OCHOBE

26 MPOMBINIJICHHOTO CII0C00a MOIYICHUS CePHOM bubnmoreka [JOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKPYKarolen https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSIMU CEPhI

7 Brrunciienne MaccoBoil 1071 BBIXOJA IPOAYKTA bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIIbI.

28 A30T, pacipocTpaHeHue B IPUPoJIe, GU3UIECKUE U bubmorexa LHOK

. https://m.edsoo.ru/00adeea6

XUMHYECKHE CBOMCTBA

29 AmMHak, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBa, bubnnoreka [JOK
MOJIy4YEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [IpakTuueckas pabora Ne 3 no teme «llomyuenue bubnnoreka [JOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A3oTHas KUCoTa, € Pu3nyecKkre u XUMHUYECKue bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B

39 Ka4yecTBE MUHEPAIbHBIX y100peHni. XuMHU4yeckoe bubnnorexka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEqUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa

33 ®docdop. Oxcua pocdopa (V) u pochopnas kuciora, bubmuorexa [JOK
du3nueckrue 1 XMMUYECKHe CBOWCTBA, OyYeHHE https://m.edsoo.ru/00adf68a

34 Hcnonws3oBanne GpochaToB B KaueCTBE MUHEPATHHBIX bubnmnorexa [JOK

ynoopeHuil. 3arps3HeHure NPUPOAHON cpebl

https://m.edsoo.ru/00adfc20
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docharamu

VYrnepon, pacnpocTpaHeHue B pupoje, pusndeckue u

bu6mmoreka [IOK

35
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaeposaa, ux puandyeckue U XuMHIeCKHe

N bubmmoreka [JOK
36 CBOICcTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoM yriepoaa (1V)
bubmuorexa [JOK
37 VYroapHas KucioTa u e€ coiau
https://m.edso0.ru/00ae006c
[Ipaktuueckas padora Ne 4 mo teme "lIlomyuenue

38 nexucioro rasa. KauectBennas peakius Ha bubmmorexa LOK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAMHEHHUSIX YIIIepoaa https://m.edsoo.ru/00ae054e

40 Kpemnwuii u ero coenuuenus bubmmorexa [JOK

P A https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a/]1a4 10 TeMe «Baxxnenmue bubmmorexa [JOK
p A https://m.eds00.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS»

42 KonTtponbHas padora Ne3 no reme «Baxueiimue bubnuoreka [IOK
HEMETaJUIbl U UX COCUHEHUS» https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepuUCTHKa XUMUYECKUX HIIEMEHTOB —

43 METAJIIOB. MeTainyeckas CBsi3b U METaJUInYecKas bubnuorexa [JOK
KpUcCTauIMueckas pewmeérka. Gusnyeckue cBOUCTBa https://m.edso0o.ru/00ae103e
METAJIJIOB

44 XuMHYECKHE CBONCTBA METAJIJIOB. bu6mmorexa [IOK
DIEKTPOXUMUYECKUI Psijl HAPSHKEHU METAJJIOB https://m.edso00.ru/00ae1156

45 OO6mue cmocoOs! moTydeHus: MeTauioB. CIUIaBhl. bubnmnorexa [JOK

Brruucnenus no ypaBHEHHSIM XUMHYECKUX PEAKIIHM,

https://m.edso0.ru/00ael1156
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€CJIM OAWH U3 pCarcHTOB COACPKUT ITPUMCECHU

46 [ToHsITHE O KOPPO3UH METAILIOB bubmmorexa LIOK
https://m.eds00.ru/00ae1278
bubmmoreka [JOK

47 Ienormsie MeTaIEL https://m.edsogru/Oan14b2

48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2

49 [[{emouHO3eMENbHBIC METAJLIBI — KAJIbIIUHA U MarHUi bubmmorexa LOK
https://m.edsoo.ru/00ae15e8

50 Bakneiime coequHEeHNS KaIbIUs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AaLUs 3HAHUN

52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS E:fgg;;f;;gﬁ}éo% 1886

53 [IpakTuueckas pabora Ne 6 o Teme "KEcTkoCcTh BOABI bubnnoreka [JOK

U MeTobl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK

>4 AmoMHHHH https://m.edsogru/Oan1c64

55 AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA bubmmorexa [TOK
https://m.edsoo.ru/00aelc64
bubnuotexa [JOK

56 Keneso https://m.edsogru/OanldSG

57 Oxkcuapl, TuapoKcu bl 1 conm xenesa (1) n xenesa bu6mmorexa [IOK

D) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN

[IpakTuyeckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Bakueime bubnmorexa LIOK

MCTAJJIbI 1 UX COCIUHCHU )

https://m.edsoo.ru/00ae3de8
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Bpluncnenus 1o ypaBHEHHUSM XUMHUYECKUX PEAKIIMM,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE UJIH COACPIKUT bubnmoreka [JOK
60 . 1 1
npuMecH. BbraucieHust MaccoBOM JTOJIM BbIXOJ1a https://m.edsoo.ru/00ael750
MPOIYKTa PeaKuu
61 O06o001IeHrne U cucTeMaTu3alus 3HaHUN 1 1
62 Kontposbhas padora Ne4 o teme «Baknerume 1 0
METaJIJIbl U UX COETMHEHUS
63 BemectBa u Mmatepuansl B HOBCEAHEBHOM )KU3HU 1 0 bubnuorexa [JOK
YeJI0BEKa https://m.eds00.ru/00ae3f50
. bubnuorexa [JOK
4 X 1
6 MMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl 0 https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
65 Ponp XxuMuu B pelieHnH SKOJOTHYECKHUX TTPOOIeM 1 1 https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O600111€HHE U CHCTEMATU3ALIUS bubnnorexa [HOK
66 . 1 0
3HaHUHI https://m.edso0o.ru/00ae0dOa
67 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3ALINS 1 0 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIHS 1 0 bubnuoreka [IOK
3HaHUHN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumust: 9-if kimacc: 6a30BbIN ypPOBEHb: YUCOHHK; 5-€¢ U3TaHME,
nepepabotantoe, 9 kinacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus. 9 knace/ I'abpuensin O.C., Octpoymos WU.I'., Axnebunun A.K.
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. 'abpuensu O. C., Bockob6oiinukona H. I1., SmrykoBa A. B. HacronbHas
KHHUTa yauTels. Xumus. 9 ki1.: Metoaudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OINBITOB U
npakTraeckux padot. 9 k. K yuebnuky O. C. ['abpuensina «Xumus. 9 kimacey.
M.: dpoda, 2022.

3. I'abpuensy, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 9kmace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xumus». 9 kiacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kapthl K yueouuky O. C. ['abpuensna « Xumus.
9 kiacey» : metonuueckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

HepnoanquKaﬂ Ta6J'IHI_Ia XUMHYCCKUX JJIEMCHTOB

BUACOypokK Ilepuonnuecknit 3akoH u I[lepuognueckas cucrema
XUMHUYECKHUX dJIeMeHTOB Xumus 9 knacc #3 | Madoypok
https://www.youtube.com/watch?v=unMMFK6DAGU

CrpoeHne atoMa BUACOYPOK «ATOM — CIOKHASI YACTULA»
https://www.youtube.com/watch?v=0jJeQgddC6A

Pacnipenenenue 21eKTpOHOB 10 YJHEPTETUYECKUM YPOBHAM

BUJIe0ypoKkr CTpoeHUE 3JIEKTPOHHBIX 000J0UEK aTOMOB - 8 KJlacc
https://vk.com/video-128062100_456239034

DnekTpoHHas 000J0YKa aTomMa
https://www.youtube.com/watch?time_continue=2 v=TqRvQ

zMba74 feature=emb_logo

Pacnpez[eneHHe QJICKTPOHOB 110 SHCPTCTHYCCKHUM YPOBHAM KOHCIICKT YPOKa
https://vk.com/doc21360203_546824218?hash=23759ac0219d

e61535 dl=24ac7c7c37¢29fdd93



