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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTebHOM pOrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusl y4eOHOro
npeamera «XuMmus» B 00pazoBareNnbHbIX —opranuzauusax Poccuiickoi
Oenepauui.

[Iporpamma no xuMuu 1a€T MpeacTaBleHUE O LENsAX, 00IIel cTpaTeruu
oOydeHHMsI, BOCIUTAHUA W PA3BUTHUA OOYYAIOLIUXCS CPEICTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npenycMaTpUBaeT pacipesiesieHne ero Mo KjiaccaM M CTPYKTYpUPOBAHHE I10
pazzieliaM M TeMaM MPOTrpaMMbl MO XUMHH, OMpeeiseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4e0HOTO TMpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O0yYaloluXCcs, OMNpeaeisieT BO3MOXXHOCTA MpeAMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3ysibTaTaM OOy4YeHHUS XMMHU Ha YpPOBHE IICJIEH H3ydeHHsS MpeaMeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHON AESTENBHOCTH OOYYaroIIerocs: Mo
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYXUT OCHOBOU s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero nNpeACTaBICHU 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOIPEBPAILEHUAX
HHEPTrUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIIeHUs TI100aTbHbIX
poOJieM YCTOMYMBOTO PA3BUTHS UEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH JJii  CaMOpa3BUTUA U
dbopMupoBaHuss KyJbTYpPhl JIMYHOCTH, €€ o0Omed W (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOUW JesSTEIbHOCTH,
AKCIIEPUMEHTATBHBIX M UCCIIEIOBATEILCKUX YMEHUW, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON NEeITeTbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAyIHOTO MBINUICHHUS, 3aKJIAIbIBAET OCHOBBI
LEJTOCTHOIrO B3IJIla HA €IMHCTBO MPUPOABI UM  YEJIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarlOM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH
oOydJarommxcs;

croco0CTBYeT (POPMUPOBAHUIO IEHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHUE O0YJAFOIINXCA.

JlaHHbIe HampaBlieHUs] B OOYYEHUU XUMUU O0ECTeUUBAIOTCS crenupuKon
colepKaHMsl y4eOHOro TpeAMeTa, KOTOPbIM SBJISETCA  IEIaroru4yecku
aJanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKU XMMUM Ha OMPEACIEHHOM dTame
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I11I€eT0 00pa30BaHUsS OPUEHTUPOBAH
Ha OCBOEHHE OOYYaIOUIMMHCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUN XHUMHH,



OCHOB HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMbBIX MOHITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa cofep:kaHusi MPOrpamMMbl 0 XUMUu chOpMUPOBaHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ uzyueHuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHIATHUH O XHMMHUYECKOM DJJIEMECHTE M BEIIECTBE M CHCTEMBI IOHITHH O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TOCIEIOBATENLHOIO PAa3BUTHS 3HAHUNW HA OCHOBE TEOPETHUYECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOIO 3aKOHA
XUMUM;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUUYECKOMN CBA3U;

— TpeAcTaBiIeHUN 00 HIEKTPOJUTHYECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE HJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYTOMY, BBINOJIHSIS  (DYHKIMH  OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHUSI U TIOJTYUYCHUSI U3YYaEeMbIX BEIIECTB.

OcBoeHre mporpaMMbl TI0 XHUMHU CIOCOOCTBYET (HOPMHUPOBAHUIO
NPEJCTABICHUS O XUMHMYECKOM COCTaBISIONICH HAay4YHOW KapTUHBI MHUpA B
JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U MEeToJaM MO3HaHUs B Hayke. M3ydeHue XUMUM MPOUCXOJIUT C MPUBICUCHUEM
3HAaHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeameToB: «OKpYyXKarouid MHUp»,
«buonorus. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3ydeHUHM XUMHUU TPOUCXOAUT (POpMHpOBaHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  OO0JacTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTUYECKON JEATCIBHOCTA YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyNbTyphl. 3agada y4eOHOIro IpeaMeTra COCTOMT B (OpMHUPOBAHUHU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BaXHEUIIHMX (PAaKTOB, MOHSATHM, 3aKOHOB U
TEOPETHYECCKUX IOJOKECHUHN, JOCTYMHBIX OOOOIIEHHH MHUPOBO33PEHUYECCKOTO
XapaKTepa, sA3blKa HayKH, B MPHUOOIICHUH K HAyYHBIM METOJIaM IO3HAHUS IPH
U3YYEHUU BEIICCTB M XUMHYECKHUX peakiui, B (OpPMHPOBAHHU W Pa3BUTHU
MMO3HABATEILHBIX yYMEHUHW W HMX NPUMEHEHHWU B Yy4eOHO-IO3HABATCIBbHOU H
y4eOHO-HCCIICIOBATEIIbCKON JICATEILHOCTH, OCBOCHHH TIPaBUI 0€30macHOIo
oOpalleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKH3HHU.

[Ipy w3ydyeHMM XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
Ba)XHOE 3HAYEHHE MPUOOPENIN TaKUe 1ETH, KaK:

— (opMHUpOBaHHE HHTCIUICKTyIbHO PAa3BHTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHUSM JKU3HM;

— HaNpaBJICHHOCTb OOYyYE€HHS Ha CHCTEMaTHYE€CKOe TMPHOOIICHUE
00yJaromuxcs K CaMOCTOSITEIILHON TI03HABATEIILHOM JIESITCIILHOCTH, HAyYHBIM
METOJaM IMO3HaHUs, (POPMHUPYIOIIHNM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecneyeHue  yCIIOBHIA, CIOCOOCTBYIOIIUX  MPUOOPETEHUIO
0OyJaroIMMHUCS  OMbITa  Pa3HOOOpPAa3HOW  JIEATEABHOCTH, TO3HAHUSA U
CaMOTIO3HAHMS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIINI), WMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE JIJTS Pa3JIMYHBIX BUIOB JICSTCIILHOCTH;

— ¢opmupoBaHue oOme (QyHKIHOHATBHOW W €CTECTBEHHO-HAY4YHOM
IPAMOTHOCTH, B TOM YHCJI€ YyMEHUU OOBSACHITH U OIEHUBATH SBJICHUS



OKPYXAaIOLEro MUPA, UCMOJb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX NPU PELICHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y O0Oy4arolMXCs TyMaHUCTUYECKUX OTHOUICHUH,
MOHUMAaHUSI LEHHOCTH XWMHUYECKMX 3HAHUU i1 BBIPAOOTKH SKOJOTUYECKU
1[€JeCO00pa3HOro MOBEACHHUS B OBITY U TPYIAOBOM NEATENBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IIPUPOIHON CPEbI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpopuiss U  HampaBICHHOCTH
JanbHeuIero o0yyeHusl.

OO01iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacos
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHHUE OBYYEHUA

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKu s

ITepnonnueckuit 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX DJIEMEHTOB
. U. MenpaeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KIS, KaIbIUi M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuoauueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTATIMYECKON PEIIETKH
Y BUJIa XUMHUYECKOM CBSI3H.

Knaccudpukanms u  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
XWUMHUYECKHME CBOWCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3MYHbIM KJIaccaM
HEOPraHWYECKUX COCIMHEHU M, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanys XUMHUYECKUX peakIuid MO pa3IMYHbIM Mpu3HakaMm (I10
YUCJTy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY d(deKTy,
10 HW3MCHCHHMIO CTENCHEM OKHCJICHUS XHMHUUYECKHX DJIEMEHTOB, IIO
o0paTUMOCTH, TI0O YYaCTHIO KaTaJu3aTtopa). ODK30- M DSHIOTEPMHUYECCKHE
peaKuu, TEPMOXUMUUECKUE YPABHEHMUSI.

[TonsiTue 0 ckopocTu Xumuueckoi peakiuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX peakiusx. [loHaTHe O TOMOTE€HHBIX U
reTeporeHHbIx peaknuax. llonsitue o karanuze. IloHATHE O XUMHYECKOM
paBHOBecuHU. DaKTOpbI, BIUSIONIME HA CKOPOCTh XMUMHUUYECKOW pEaKIUU WU
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, DJIEKTPOHHBIM  OajaHC
OKUCJIUTEILHO-BOCCTAHOBUTEIbHOM  peakiuu. CocTaBieHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA C HCMOJIb30BAaHUEM METOJ1a
AJICKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKON JIUCCOITUAIINH. DIIEKTPOJIUTHI u
HEIJIEKTPOJUTHl. KaTuoHbl, aHMOHBL. MexaHW3M JOUCCOIMAIMK BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOUW cBsizu. CterneHpb auccounanuu. CuibHbBIE U
cia0Oble DJIEKTPOIIUTHI.

Peakniun wonHOro oOMeHa. YCIOBHS NPOTEKAHUS PEAKIHA HOHHOTO
oOMeHa, TIOJHBIE M COKpAalI¢HHBIC HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTHUYECKON
nucconnanuu. KauecTBeHHbIE peakiuyd Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAJUTMYECKUX PEMIETOK HEOPraHMYECKUX
BCIIICCTB — METANIOB WU HEMETaioB (rpaduTa M ajiMasa), CIOKHBIX BEIICCTB
(xmopuga HaTpus), MWCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
peakuu  OT  BO3ACHCTBHSA  pa3IMUHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOIIPOBOJTHOCTH PACTBOPOB BEIIECTB, MpoOIEcCa AUCCOLUAIMUA KHUCIOT,
Iea04ei U coyiek (BO3MOXKHO MCIIOJIb30BaHNE BHICO MAaTEPHAJIOB), MPOBEACHUE
OTBITOB, WTIOCTPUPYIOIMMUX MPU3HAKU MPOTEKAHUS pEeaKIMi MOHHOTO oOMeHa
(oOpa3oBaHMe oOcajaka, BBIJICICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIMUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropenwue, peakiuu pa3I0XKEeHUA, COCIMHEHMUS), pacro3HaBaHHUE
HEOPraHWYECKUX BEIIECTB C IIOMOIIBID KAaYECTBEHHBIX pEaKIMid Ha HOHBI,
pellIeHNUE YKCIIEpUMEHTAIbHBIX 3a/1a4.



HeMmeTasibl 4 MX coeIMHEHUS

OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pU3n4IecKue CBONCTBA MPOCTHIX
BELIECTB — TaJlOT€HOB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3auMoJeiiCTBUE C METaUlaMH, HEMETaJlaMy, LIeJ04aMu). XJIOPOBOJIOPO.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJyYEHNE, TpUMEHEHHE. [[elicTBue
XJIOpa ¥ XJIOPOBOJAOPO/JIAa HA OPraHU3M 4YeJIOBEKAa. BakHeWIume XJI0pUAbl U UX
HAXOXJEHUE B IPUPOJIE.

O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u pu3nyeckue
CBOICTBA MPOCTHIX BEHIECTB — KUCIOpoAa U Cepbl. AJIOTPONHbBIC
MoIU(UKALMK KUCIOPOJa U cepbl. XUMHUUECKHE CBOICTBa cepbl. CepoBOAOPOI,
CTpoeHue, (¢u3Mueckue ¢ XuMHUYeckue cBoicTBa. OKCUABI Cepbl  Kak
NpPEICTABUTENN KHUCIOTHBIX OKCUIoB. CepHas KucClIOTa, (U3MYECKUE U
XUMHYECKHE CBOMcTBa (00IIMEe KakK TMpeACTaBUTeNs Kiacca KHUCIOT U
cneruduyeckrue). XMMUUYECKUE PEaKIfy, JeKallue B OCHOBE MPOMBIILIIEHHOTO
crocoba mosydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kucinotel. Conu
CCPHOi KHCJIOTBI, KaYCCTBEHHAS peakius Ha Cyiabdar-uoH. Haxoxnenune cepsl
U e€ coeuHEHUI B mpupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYKarollell cpeibl
COCIMHEHUSMH Cepbl (KHCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALIECHUS.

O6mmas xapakTepucTuka neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIECHUS. A30T, paclpoCTpaHEHUE B
npupoje, pu3nueckue U XuMHueckne cBoictra. KpyroBopor a3ora B nmpupoe.
AMMHAK, ero GU3NICCKHE U XUMUYCCKUE CBOICTBA, MMOIyICHUE U IIPHUMCHEHHE.
Comu aMMOHMSI, MX (U3HYCCKHE M XHMHYCCKHE CBOWCTBA, NPHMCHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHMs. A30THas KHUCJIOTa, €€ MOIyYEHHUeE,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KaK TMPEACTaBUTENS Kiacca
KucnoT u crnenuduueckue). Vcmonap3oBaHre HUTPATOB M COJEH aMMOHHUS B
KaueCTBe MHUHEPAITBHBIX yI0OpeHUM. XUMHUYECKOE 3arps3HEHHE OKpYKaromen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BogoémMoB). Docdop, amtorponHbie Mogudukanuu docdopa, huznyeckue u
xumudeckue cpoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dusznueckre 1 XUMHUECKUE CBOMCTBA, nmoydeHue. Mcnons3oBanue docdaToB B
KaueCcTBE MUHEPATbHBIX yI0OpEHUH.

O6mast  xapakrtepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIEHH OKHUCICHUS. YTJIEPOJ, aJJIOTPOIHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHHE B TPHUPOAE, (PU3NYECKHe W XUMHYECKUE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoae. OKCHUIbl Yriaepoja,
uX (QU3NYECKHEe W XUMUYECKHE CBOWCTBA, JNEHCTBHE HA >KUBBIE OPTaHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYeCKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOalbHOrO MOTCIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. VYrompHas kuciaora u e€ conmd, UX (PUINUECKHE M XUMHUYECKHE
CBOICTBa, MONy4YeHHUE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoOHAT-
noHbl. VMcnonb3zoBanne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U
CEIBCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COCIMHEHUAX yriiepoja (MeTaH, 3TaH, ATUJICH, alleTWICH, 3TaHOJI, TIULEPHUH,
yKCycHast kuciota). llpupoaHble HUCTOYHUKH  YIIIEBOJAOPOAOB  (Yroiib,
MPUPOJIHBIN ra3, HePTh), IPOAYKTH UX NepepaboTKu (OEH3UH), UX POJIb B OBITY
U TPOMBIIIIEHHOCTU. [loHATHE O OMONOTrHYECKH Ba)KHBIX BEIIECTBAX: XKUPAX,



Oenkax, yrieBojax — U UX POJU B JKM3HU yelloBeKka. MaTepuaabHOE €UHCTBO
OPraHUYECKUX U HEOPTAHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usuueckue U XUMHUYECKHE CBOWCTBA, MOJYyYCHHE U
npuMmenenne. CoenuHeHus KpeMHUsi B npupoze. OOmme mpeacTtaBieHus 00
okcuge kpemuus (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, B IPOMBINLJICHHOCTU. BaxkHelue cTpouTeabHbIe MaTepralibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, Kene300eToH. [IpobdiiemMbl 6e30MacHOT0 UCIIOIB30BaAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yyeHrue oOpa3IOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI, MPOBEICHUE KaueCTBEHHBIX PEAKIIUi Ha XJIOPU/-UOHBI U HAOII0ICHUE
MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAXKaIINe (HU3NIECKUE U XUMHUUECKUE
CBOMCTBA TaJIOTEHOB W HMX COEAWHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATCPUAIIOB), O3HAKOMIICHHE C 00pasuamu XJIOPHAOB (raJOreHHoB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COeaUHEHHSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), HAONIOJCHUE TMpollecca OOyriuBaHUs
caxapa MoJ JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, HU3YYEHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHCIOTHI, IPOBEJCHUE
KayeCTBEHHON peakuuu Ha CcyiabpaT-uoH U HAOJIIOJEHUE TNpHU3HaKa eé
IPOTEKaHUsI, 03HAKOMJICHHE ¢ (PU3NUYECKUMU CBOMCTBaMH a30Ta, (hocdopa u ux
coeMHEHUN (BO3MOXHO WCIIOJIB30BaHUE BHUIEOMATEpHasIoB), oOpa3raMu
a30THBIX U (pochOpHBIX YIOOpEeHHH, MoaydeHrue, coOOupanue, pacliosHaBaHUE U
U3yUYCHHE CBOMCTB aMMHaKa, IMPOBEJACHHE KAUYECTBEHHBIX pEakKIUMid Ha HOH
aMmMoHusT W ¢dochar-uOH HW U3yYEHHWE TPU3HAKOB UX TPOTEKaHUS,
B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUATIOB), H3YUYCHHE MOJCIEH KPUCTALTUYECKUX
pemérok anmasa, rpadura, QyaaepeHa, O03HAKOMJIICHHE C TPOIECCOM
a7IcopOLIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IPOTHUBOTA3a, IMOJy4YeHUE, coOMpaHWe, paclo3HaBaHUE M H3YYCHHE CBOMCTB
YIJAEKUCIIOTO Ta3a, IPOBEJACHHE KAaueCTBEHHBIX peakIuii Ha KapOoHAT H
CUJIMKAT-UOHBl W M3YYCHHE TMPU3HAKOB HUX IPOTEKAHUs, O3HAKOMIICHUE C
NPOAYKIUEH CHIMKATHON MPOMBIIUICHHOCTH, PEHICHUE SKCIEPUMEHTAIbHBIX
3az1a4 o teme «BakHelIne HeMETaJUIbl U UX COETUHEHU)).

MeTaJibl U X COeTUHEHUS

OO6miass XapakTEpUCTHKA XUMHUYCCKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBaHMHM HX T0J0KeHUA B [lepuoanueckoi cucremMe XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aromoB. CTpoeHHne MeTauioB. MeTtannnyeckas
CBSI3b U METAJUIMYECKass KPUCTAINYECKAs PeHIéTKa. DIECKTPOXUMHUYCCKUN PsiJl
HANpsDKEHUW MeTaioB. DHU3MYECKMEe W XHUMHUYECKHE CBOMCTBA METAJLIOB.
O6uue cnocoObl mojiydeHuss MeTaioB. [loHsiTHE O KOPpO3MH METAIIOB,
OCHOBHBIE CHOCOOBI 3alUTBl HUX OT Koppo3uu. CruiaBel (cTadb, YYTyH,
TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY M TIPOMBIIIIIICHHOCTH.

[[lenoynble  MeTauibl: TOJOXEHWE B llepuommyeckord  cucrteme
xuMHuueckux 31eMeHToB . 1. MeHneneeBa, CTpoO€HHE UX aTOMOB, HAXOXKICHUE
B mnpupojge. Pusnyueckne W XMMHYECKHE CBOMCTBAa (Ha TMpUMEpe HATpUsi U
Kanusi). OKCUAbl W THAPOKCHUIBI HATpusl W Kanusa. [IpuMeHeHue IeI0IHbIX
METAJIJIOB U UX COCTUHECHUN.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii HW KaJbIM: TOJIO)KEHUE B
[Tepuoguueckoit cucreme xumudeckux snemeHTtoB J[. WM. Mennaeneena,
CTPOCHME HMX AaTOMOB, HaxoxJeHue B mnpupoaec. OU3NYECKHE U XUMHUYECKHUE



CBOMCTBA MarHus W Kalbllusg. BakHeHIne COeAUHECHHS Kaiablius (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BO/BI U CIIOCOOBI €€ YCTpaHEHUS.

Anmromunuii: mnonoxenue B llepuonnueckoil cucTeMe XMMHYECKHX
anemeHntoB JI. M. MeHnneneeBa, CTpOCHHE aroma, HAXOXKICHHUE B MPHUPOIE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [leproanueckoi CUCTEME XUMHUYECKUX SJIEMEHTOB
. 1. Menneneesa, cTpoeHHe aroMa, HaxoxzaeHue B npupozae. dusznueckue u
XUMUYECKHEe CBOMCTBa skene3a. Okcuabl, ruipokcusibl u conu xkenesza (1) u
xenesa (III), ux coctas, cBOKCTBA U TOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJJIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHUE PE3YyJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJIA
KaJIblIUsI M HATpPUs C BOJOM (BO3MOKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOW BOJIbI, IPOIIECCA TOPEHUS Kelie3a B KUCIOPO/Ie
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHANIOB), IMPU3HAKOB MPOTEKAHUS
KAUYEeCTBEHHBIX peaKI[Mii HA MOHBI: MarHUs, KaJbliMs, aJTIOMUHUS, IUHKA, JKeJie3a
(IT) u xenesa (IlI), memu (II), HaOmomeHWEe U OMHCaHWE TMPOIECCOB
OKpalllUBaHMsS IUIAMEHM HWOHAMHU HaTpus, Kaiusi W Kajablus (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HCCieAoBaHUE aMpOTEPHBIX CBOMCTB
TUAPOKCHUIA ATIOMUHHUS Y TMAPOKCHUAA LMHKA, PELICHUE JKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenime MeTauibl U UX COCIUHEHUSY.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecrBa u Marepuansl B OBCEIHEBHOM »KM3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BaHME BEUIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUYECKHUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYKarollel cpeabl (MpeaeiabHas A0IMyCTUMast
KOHIIeHTpauusi BemiecTB, gainee — II[JIK). Ponp xumMum B penieHuu
9KOJIOTUYECKHUX TTPOOJIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB MaTepHAIIOB (CTEKJIO, CIIABBI METAIIIOB, TIOJIUMEPHBIE
MaTepuabl).

Mexcnpeomemmunie cea3u

Peanuzanusa mMexxXnpeaMeTHBIX CBSI3€H MPU M3YyYEHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBJISIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbBIN (DAKT, TUOTE3a, 3aKOH,
TEOpHWs, aHaln3, CHUHTE3, KiIaccuPuKanus, TNEePUOANIHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIECIUPOBAHUE, WU3MEPEHHUE, MOJENb, SBICHUE, IMapHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITHI.

®dusuka: marepusi, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKIH],
M30TOMNbI, PAJHOAKTUBHOCTh, MOJICKYJA, 3JEKTPUYECKHU 3apsl, MPOBOIHUKH,
MOJYNIPOBOJHUKH, JHUAJEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEJNO, OOBEM,
arperaTHOE  COCTOSIHME  BEIIEeCTBA, TIa3,  pacTBOpP, pPacTBOPUMOCTS,
KpUCTAJIMYECKass pPemETKa, CIUIaBbl, (QPU3MUYECKUE BEJIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMAYECKOE MMPOCTPAHCTBO, NIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, 6mocdepa, IKOCUCTEMa, MUHEPATIbHbBIE
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbBIE BEIIECTBRA.



I'eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE MOPOIBL,
MOJIC3HbIE HCKOTIaeMbIe, TOTLIIUBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHUS MPOTPAMMbl OCHOBHOI'O OOIIETO
o0Opa3oBaHus JIOCTUTAIOTCS B XOJA€ OOyYeHMsS] XUMHUHM B €JUHCTBE y4eOHOH U
BOCMUTATENIBHON  JIESITEIBHOCTH B  COOTBETCTBUM C  TPAJUIMOHHBIMU
POCCHUMCKMMHU COLUMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMaMU MOBEICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00YyUYaIOIINXCSl.

JINYHOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALMU W
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IEHHOCTHOTO  OTHOILICHUS K  OTEUYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIECAWIO0, MOHUMAHUSI 3HAYECHHUS XUMUUYECKOMU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHHUIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BaTeIbCKOM, TBOPYECKOW M JAPYTHX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHUMAHHMIO ¥  B3aUMOIIOMOIIM B  TMpoIllecce IToM  ydeOHOMU
NEATEIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE PEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKHM M COCTABJISIOLINE
OCHOBY JJIsl TOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

N03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIE 11 OOBSICHEHUS HAOIIOJAeMbIX TPOIECCOB U
SIBJICHU, TI0O3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIBCKOW KYyJIbTYpPHI, B
TOM 4YHCJI€ HABBIKOB CaMOCTOSITEILHON paboThl C Y4eOHBIMH TEKCTaMH,
CIIpaBOYHOM  JIUTEpAaTypo, JOCTYNHBIMHU  TEXHHUYECKUMH  CpPEJICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpEeC K OOYYECHHMIO M TIO3HAHWIO, JIOO03HATEIHHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TPOEKTHOM U  KCCIENOBATEIbCKON
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANIPABICHHOCTU U YPOBHSI O0yUYEHHUS B
JTaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE LIEHHOCTH J>KM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO0, YCTAHOBKHM Ha 3JI0pOBbI 00pa3 *U3HU, OCO3HAHUE TMOCIEICTBUN U
HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aJIKOTOMsl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBwyl  OE30MaCHOCTH  MpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U peabHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY HM3Y4YEHHUIO TMpodeccuil u Tpyaa pa3IUudyHOro
poja, yBaXeHue K TPYAy U pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTU, B TOM YHCIIC
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XUMHUHU, OCO3HAHHBIA BHIOOD
WHJVMBUAYaTbHOW  TPACKTOPUM TMPOAOJDKEHHUs O00pa3oBaHHMs € YUETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YyCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOAUMBIX YMEHHUN, TOTOBHOCTH aJIallTUPOBATHCS B MPOeCcCUOHATLHON
cpene;

6) 7K0JI0rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMUYECKHU I1eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHUS, IOHUMaHUE IIEHHOCTH 3JI0POBOTO
u Oe3omacHOro obpasza >XKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U MCUXUYECKOMY 3JI0POBbIO, OCO3HAHHE IIEHHOCTU COOJIIOJICHHS
npaBui 0€30MacHOTO TOBEJCHMS MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

CIOCOOHOCTH MPUMEHSTH 3HAHUSI, TIOJTydaeMble TTPU U3YUYCHUH XUMUH, IS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW NTPUPOTHON cpemou, s
MOBBIIICHUSI YPOBHSI JKOJOTMYECKOW KYJIBTYPhl, OCO3HAHUS TJI00aTBLHOTO
XapakTepa SKOJOTUYECKUX MpoOJeM U MyTell UX pelIeHUs IMOCPEeICTBOM
METOJIOB XMMHH, SKOJIOTUYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COLIMAIBHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meranpenMETHBIX pE3YyJIbTAaTOB BBIIEISIOT 3HAYKUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHITHS (3aKOH, TEOpus,
OPUHIMII, TUIMOTe3a, (akKT, CHUCTEMa, MPOIECC, AIKCIEPHUMEHT H JPYroe.),
KOTOPBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIpeIMETax u
MO3BOJISIOT HAa OCHOBE 3HAHMM W3 JTHUX TPEIMETOB  (HOPMHUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeWicTBUs (TTO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU AEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AeicTBUA:

YMEHUS HCIOJIb30BATh MPUEMBI JJOTUUECKOTO MBIIUJIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBICII XUMHUYECKUX TTOHSITHH (BBIIEISATh UX XapaKTepHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3h C IPYTUMU MMOHATUSMH ), NCTIOTB30BATh
MOHATHS I OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIacCCU(UKAIMK XUMHUYECKHX BEMIECTB W XHMHYECKHUX
peaKkiuii, yCTaHaBIUBaTh MPUUYMHHO-CJIEACTBEHHbBIE CBA3U MEXAY OOBEKTaMHU
W3YUYEHHUSI, CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHbBIC, ACAYKTUBHBIE,
10 aHAJIOTHH), JACJIaTh BEIBOABI U 3aKITFOYCHUS;

yMEHUE MPUMEHSITh B TMpOIECCEe MO3HAHUS NOHATUSA (MPEIMETHbIE U
METanpeMETHbIEC), CUMBOJIMYECKHAE (3HAKOBBIE) MOJIENIH, HCMOJIb3yeMbIe B
XUMUH, NOpeoOpa3oBbIBaTh IMIHPOKO MPUMEHSIEMbIE B XUMHUU MOJICIIbHbBIC
MPEACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKkas opmyiia
U YpaBHEHUE XMMHMYECKON peaKkluu — MPHU PElIeHUH y4eOHO-T03HaBaTEIbHBIX
3a7a4, C y4€TOM JTUX MOJEIBHBIX TMPEACTaBICHUM  BBIBIATH U
XapaKTEepU30BaTh  CYIIECTBEHHBIE MPU3HAKU HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  pEakiui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJACTBEHHBIC CBSI3M W TNPOTHUBOPEUUS] B
M3y4aeMbIX MPoIleccax U sIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yYMEHHUE HUCTI0JIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXe B KA4eCTBE OCHOBBI i1 (hOPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne ONbITa MO TUIAHUPOBAHUIO, OPTaHU3alMK U MPOBEICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJIOM Mpoliecca,
CaMOCTOSITEJILHO MTPOTHO3UPOBATH €T0 PE3ybTaT, (HOPMYIUPOBATH 000OIICHUS
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh
OTUéT O TIPOJIETTAHHON padoTe.

Pab6ora ¢ undgopmaumeii:

yMeHUE BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETUPOBATH HMHEOOPMAIIUIO
pa3IUUHBIX BUJAOB M (OPM TMPEICTABJICHUS, TOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpAaTypa XUMHYECKOTO COJEepKaHUs,
CIIpaBOYHBIC TMMOCOOUs, pecypchl HHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TPUMEHSThH Pa3JIMYHbIC METObI U 3aMpPOCHl MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JJISI BBITIOJTHCHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEICIEHHOTO TUIIA, TPUOOPETEHHE OIbITa
B 00JIACTH HUCIOJIb30BaHUSI MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPOl AKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX [MOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCTaBICHUS
uHbOpMAIIMK ¥ WUTIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMu, IpyrumMu popMamu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBaTh B IIpollecce Y4yeOHOW u
UCCJIEA0BATENbCKON JEATENbHOCTU UH(pOpPMAIIHIO 0 BIIUSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO0 XO35HWCTBA M TPAaHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH MIPUPOIHOM CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHI (B Xo0j€ Auaiora U (Wiau) AUCKYCCHH) TIO
CyIIECTBY 0OCyXmaemMoil Tembl, (QOPMYIUpPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA NPEACTaBIsATh IOJYYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNpPEe3CHTALMIO
pPE3YNbTATOB  BBIMIOJHEHUS XMMHUYECKOTO OJKCIepuMeHTa (1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHUSA Y4YEOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIBHOM M  HUCCIEJOBATEIbCKON  JEATEIbHOCTH TPU  PEUICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JCHCTBHI, OMNpelNesieHHe KPUTEPUEB IO OLICHKE
Ka4yeCTBA BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHUE CaMOCTOSITEILHO OMPEACNSTh e ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX
Y TO3HABaTEJbHBIX 33/1a4, CAMOCTOSTEIBLHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JEUCTBUUA NPU BBINOJHEHUU 3aJlaHUU C YYETOM



MOJTyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBHUE IOJIYYEHHOTO PE3YJbTaTa 3asBJICHHOW LIEJIM, YMEHUE
HCTIIOJB30BATh M AaHAJIM3UPOBATH KOHTEKCTBI, IIPEMJIATa€MbIE B YCIOBHUU
3aJlaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMUCA HAay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI
nercTBui, cnenuduyeckue IS OpeAMETHOM obnacth «XuUMUA», BUIBI
JNESITEIIbHOCTA MO TIOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 9 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpPHIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHUN: XUMHUYECCKHIM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTH, DJIEKTPOOTPHUIIATEILHOCTD, CTEICHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYECKas CBS3b, TEIJIOBOU
s ekt peakuuu, MOJIb, MOJSPHBIA 00BEM, pPacTBOP, DIECKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOIUAIINS, PEAKIIMK HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMBbIC W
HeoOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAaHOBIICHHUE,
ajoTponusi, aMQpOTepHOCTh, XUMHUYECKass CBI3b (KOBaJEHTHa,
WOHHAs, MeTaJUIMYecKas), KpHUCTAIUIMYEeCcKas peuieTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON peaklHH, MpeaesbHO
nonyctuMas konuentpanusa [/IK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI H
NPUMEHATH 3TH HOHATUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JMJIA COCTaBJICHUS (opmyl
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIIUN;

e OIpEAeNsATh BaJE€HTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX
AJIEMEHTOB B COCJMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAMIECKHOCTD
BEIIECTB K OMPENeNEHHOMY KIACCy COSAMHEHUHN Mo QopMynam, BUT
XUMUYECKOW CBA3UW (KOBaJEHTHAas, WOHHAs, MeTajulnuecKkas) B
HEOPraHMYECKHX COCAMHCHUSX, 3apsijl HOHA 110 XUMUIECKON dopmye,
XapakTep Cpefibl B BOAHBIX PACTBOPAX HEOPraHMYCCKUX COCAHHCHHIL,
THUIl KPUCTALUTNYECKOM PEIIETKN KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMbica Ilepuomnueckoro 3akona /. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OMUCHIBATh U XapaKTepHU30BaTh
Tabmunyto hopmy lleprogudeckoit CUCTEMBI XUMHUYECKHX YJIEMEHTOB:
paznuyaTh MOHSATUS «riaBHas moiarpynna (A-rpynmna)» U «rmoOodHas
noarpynna (b-rpymnma)», manbsie U OOJIbIIME MEPUOJbI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TEPUOJMYECKOW Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
AJEMEHTOB (cocTaB M 3apsj sApa, oOIllee 4YUCIO 3JIEKTPOHOB H
pacrpeneieHue HUX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH O0OIIMe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCJIMHEHUI B
npejenax MajiblX MEepUOJOB U TJIaBHBIX MOJATPYII C YyYETOM CTPOCHUS
UX aTOMOB;



KIacCUUIUPOBATH  XUMUUYECKHE  DJIEMEHThl, = HEOpPraHUYeCKue
BEIECTBA, XUMUYECKHUE PEaKInu (IO YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEHIECTB, MO TeIIoBoMY 3 (PEKTy, M0 U3MEHEHUIO CTEMEHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKUE U CHEU(PUIESCKUE XUMHUUECKUE
CBOMCTBa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YpPaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOLMAIMU KHUCIOT,
miesioued M CcoJiel, TOJIHBIE W COKpallEHHBbIE YpaBHEHUsI peakIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peakIiui,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKJY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHca 3THX PEaKIuii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO MU MOJISIPHYHO MacChl
BEIIECTB, MACCOBYIO [IOJIF0 XHUMHUYECKOrOo JJieMeHTa 1o ¢opmylie
COCIMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIny;

coONoaTh  MpaBWja  TOJb30BAHUS ~ XMMUYECKOW  TOCYIOM U
nabopaTopHbIiM OOOpYZOBaHUEM, a TaKXke MpaBuwia OOpalieHHs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBITOJIHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTo rasa);

NPOBOAUTh PEaKIUH, TMOATBEPXKIAIOIINE KAaYeCTBEHHBIH COCTaB
pPa3MUYHBIX BEIIECTB: pPACIO3HABaTh OMBITHBIM NYTEM  XJIOPHUA-,
OpoMuna-, wWoauna-, Kkapobonar-, docdar-, cuIMKar-, cyJabdart-,
TUAPOKCU-MOHBI, KATHOHBI aMMOHHUS MU MOHBI M3YYEHHBIX METaJUIOB,
PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUUECKHUX BEIECTB;
OPUMEHSITh OCHOBHBIE OIEpallid MBICIUTEIBLHON JEATEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIo,
BBISIBJICHHE NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 U3yUYECHHS] CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUl, E€CTECTBEHHO-HAYYHbIE METOBI
NO3HAHUSI — HAOJIOZICHUE, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KoaundyecTBO 9acoB DJIeKTPOHHbIE
HaumenoBanue
Ne Ipakruye | (uudposbie)
pa3aeyioB U TeM KonTpoJbHbI
n/n Bcero CKHe o0pa3oBaTejibH
NporpaMmel e padoThl
padoThbI bI¢ pecypcChl
Pa3nesn 1. BemecTBo U XuMH4yeckne peakuun
[ToBTOpEHME N bubnuoreka
11 yriIyOJieHue 3HAaHUN 5 1 IIOK
' OCHOBHBIX Pa3JIelioB https://m.edsoo.ru
Kypca 8 Kiacca [7t412636
bubnuoreka
OCHOBHEBIE OK
1.2 3aKOHOMEPHOCTH 4 1
T —_— https://m.edsoo.ru
peak /7412636
DIIEKTPOJIUTHYECKAS bubnuoteka
OUCCOoIHaIu. OK
1.3 8 1 1 1 .
XHUMHUYECKUE PEAKLIUN https://m.edso0.ru
B pacTBOpax [7t41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
OoOmas
bubnnoreka
XapaKTEPUCTHKA
LHOK
2.1 XUMHYECKUX 4 1
VIIA- https://m.edsoo.ru
HICMCHTOB /7412636
rpynmsl. ["ajgoreHs
OOmas
XapaKTEPUCTHKA bubnnoreka
99 XUMHYECKUX 6 HOK
' a1eMeHToB VIA- https://m.edsoo.ru
rpynnsl. Cepa u e€ (7412636
COEIUHEHMS
OOmas
XapaKTepUCTUKA bubanoreka
23 XUMHUYECKUX 7 1 LHOK
9JeMEHTOB VA- https://m.edsoo.ru
rpynmsl. A30T, /7412636

¢dochop u ux
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COCAMHCHUA

Oomas
XapaKTepPUCTUKA Eub
XAMHAYECKAX P(I)IJEHOTeKa
2.4 snemMeHToB IVA- 8 Ih_EtDS' 1im.edsoo.ru
rpyIbl. YIIepoa u 17f 4ia636 '
KPEMHHH U UX
COEIUHEHUS
Hroro no pazgeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUS
bubanorexa
31 OOmue cBoiicTBa 4 IIOK
' METaJIOB https://m.edsoo.ru
[7f412636
bubanorexa
39 Baxxnelime metasuibl 16 LIOK
' U WX COCTMHEHUS https://m.edsoo.ru
[7f412636
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bubanorexa
BemectBa n OK
4.1 MaTepHuallbl B )KU3HU 3 ﬁtps 1im.edsoo.ru
Hejoseka /7§412636
Hroro mo pazgeny 3
bubanorexa
OK
Peseprioe Bpems 3 L{tps#/ m.edsoo0.ru
[7f41a636
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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9 KUIIACC

KoimnuecTBo
Ne n/mn Tema ypoka 4acoB Aara
U3y4eHust
Bcero

1 [Iepnoanueckunt 3akoH. [lepuoanueckas cucrema

xuMmudeckux anemeHToB . . Meneneera 1
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX

AJIEMEHTOB NEPBBIX TPEX MEPUOIOB 1
3 Knaccugukanus u HOMEHKIIaTypa HEOPTaHUYECKUX

BEIIECTB 1
4 Bupl XuMu4ecKkoi CBS3U U TUIBI KPUCTAIUTMUECKUX

peLETOK !
5 Kontponbaas padota Nel o teme «IloBTopenue u

yriayOsieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiaccay» !
5 Knaccudukanus XuMHYECKUX peakiuil Mo pa3aIudHbIM

MpU3HAKaM 1
7 [TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonsitue o

TOMOTEHHBIX U T€TEPOr€HHBIX PEAKIUAX 1

[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BIIMSIIOIINE HA CKOPOCTh XMMUYECKOHN pEeaKkIuu U 1

MOJIOKEHNE XMMUYECKOTO PaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1
10 Teopus anexTponutTuueckon qucconranuu. CuiabHbIE U

ci1abble AIIEKTPOJIUTHI 1
11 HoHHbIe ypaBHEHHUS peaKIuit 1
12 XHUMHYECKUE CBOMCTBA KMCIIOT U OCHOBAHUM B CBETE

MIPEICTaBICHUI 00 JIEKTPOIUTUYECKOM TUCCOLIUAIIUU 1
13 XUMUYECKUE CBOMCTBA COJIEH B CBETE MpeACTaBIECHUI 00

ANEKTPOJUTUYECKON JUCCOLMAIIIT 1
14 [TonsaTue o rumpoause coei 1
15 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
16 IIpakTtuyeckas pabora Ne 1. «Pemenne

JKCIIEPUMEHTAJIbHBIX 33721 1
17 KonTtponpHas padota Ne2 1o reme «neKTpoIUTHIECKas

aucconuanus. XMMUUYECKHUE PEAKIMK B paCTBOPax» 1
18 OO11ast XxapakTepUCTHUKA IaJIorTeHOB. XMMHUYECKHE L

CBOJCTBA Ha IIPUMeEpE XJI0pa




Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE CBOICTBA,

19
IIOJIy4Y€HUE, IPUMEHEHHE

20 [Ipaktuyeckas padora Ne 2 o teme «llonyueHue coysHOM
KHUCJIOTBI, U3y4EHHUE €€ CBONCTBY

21 Brruncnenust mo ypaBHEHUSIM XMMHUYECKUX PEAKIIUM, €CITU
OJIMH U3 PEareHTOB JIaH B U30bITKE

22 OOm1ast xapakTepuCcTHKa A1eMeHTOB VIA-rpymiisl

23 AnnotponHsie MoupuKanuu cepbl. HaxoxaeHue cepbl 1
€€ COCIMHEHUH B MPUPOJE. XUMHYECKHUE CBOMCTBA CEPhI

24 CepoBosiopos, cTpoeHHe, (PU3NUECKUEe U XUMUYECKHE
CBOMCTBA

o5 Oxcunpl cepol. CepHas KUCIIOTa, GU3HUECKUE U
XUMUYECKHE CBOMCTBA, IPUMECHEHHUE
XUMHUYECKUE PEAKIIUH, JeKaIMe B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOCO0a TOy4eHUsT CEPHON KUCTOTHI.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl
COEJIMHEHUSIMHU CEpBI

27 Brruncienue MaccoBoil 1011 BBIX0/1a MPOIYKTA PEaKIIUU
OO6mrast XxapakTepUCTHKA 3J1eMEHTOB V A-rpynibl. A30T,

28 pacrpocTpaHeHHe B MpUpoie, GU3NIECKUE U XUMHUIECKIE
CBOMCTBA

29 AMMHaK, ero pundeckne 1 XUMUIECKHUE CBOMCTBA,
MOJIy4Ye€HUE U PUMEHEHHE

30 [Ipaktuueckas padota Ne 3 o reme «llomydenne
aMMuaKa, U3yuyeHHue ero CBOMCTB»

31 A30THas KUCI0Ta, €€ (PU3NIECKUEe U XUMHYECKHE CBOHNCTBA
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE

32 MUHEpaJIbHBIX yI00peHHi. XUMUYECKOe 3arpsi3HEHHE
OKpY’KaIoIllel cpeibl COeAMHEHUIMHU a30Ta

33 ®ochop. Oxeun docdopa (V) u pochopnas kucnora,
(buznuecKkrue U XMMUYECKUE CBOMCTBA, OTyYCHHE

34 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATHHBIX
ynoOpeHuit. 3arpsizHeHre NpupoaHoil cpebl hochaTamu

35 VYraepon, pacnpocTpaHeHHe B IpUpoJe, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaeposaa, ux pU3nveckre u XMMHUECKHe

36 CBOMCTBA. DKOJIOTMUECKHUE MTPOOIEMBI, CBSI3aHHBIE C

okcuaoM yriepona (IV)




37 YronpHasa KUCIOTA U €€ COon 1
[Ipaktuyeckas padora Ne 4 mo teme "Ilomydenue
38 yriiekucioro rasza. KauecTBeHHas peakius Ha kKapOoHaTt- 1
non"
39 [TepBoHauaNbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX
KaK O COEIMHEHUSIX yriepoaa 1
40 Kpemuwuii u ero coenunenus 1
[Tpaktuueckas padota Ne 5. Perenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHenmue 1
HEMETAJUIBI M KX COCTUHEHUS
42 Kontponbnas pabora Ne3 no teme «Baxneiimune
HEMETAJUIBI M KX COCTUHEHUS 1
OO0mmas XxapakTepUCTHKa XUMUYIECKHX DJIEMEHTOB —
43 METaJIJI0B. MeTajmnuecKkas CBsI3b M METaJNINYeCKas
KpucTaunueckas pemeérka. dusznyeckne cBOWCTBA 1
METaJJIOB
44 XHWMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI
P HAPSKEHUN METaIOB !
OO6mwme cnocoOsI moTy4eHus: MeTauioB. CIUIaBhl.
45 Brruucienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITH 1
OJIMH U3 PEareHTOB COJICPKUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB 1
47 llemouHbIC METAILITBI 1
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U KAJTHS 1
49 Illenoyno3eMenbHbIC METAIIBI — KAJIBIWK U MarHui 1
50 Baxueime coequHEHNS KaJIbLIU 1
51 O00011eHre U cucTeMaTU3alis 3HAHUN 1
52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 [IpakTuueckas pabora Ne 6 mo teme "XKEcTKOCTh BOIBI U
METO/Ibl €€ yCTpaHEeHHUs " 1
54 AnrOMUHAT 1
55 AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1
56 Kenezo 1
57 Oxcuppl, ruapokcuisl u conu xxenesa (I1) u xenesa (III) 1
58 O0o001IeHNEe B CHCTEMAaTH3alHs 3HAHU T 1
59 IIpaktuyeckas padora Ne 7. Pemenue 1

OKCHCPUMCHTAJIbHBIX 3a/ia4 1O TCMC «Baxmneiimue




METAJJIbl U UX COCOANMHCHUS)

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ, CCJIn
OJIMH U3 pCarcHTOB J1aH B HU30BITKE UJIN COACPIKUT

60 IpuMecH. Beraucienns MacCoBOM JTOJIM BBIXO/1a IIPOIYKTa 1
peakuuu
61 O000111eHNE U CUCTEMATH3ALMS 3HAHUI 1
62 KonTponsHas padora Ne4 o teme «BakHewne MeTaibl 1
Y VX COCIMHEHUS»
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YEJIOBEKA 1
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl 1
65 Ponp xumMun B perieHnn 3K0JIOTHYECKUX MPpoodIemM 1
66 PesepBHbIi ypok. O00OIICHNE U CHCTEMATH3AIIHS 3HAHHUIA 1
67 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3SHAHUH 1
68 PesepBHEIi ypok. O00OIICHNE U CHCTEMATH3AIIHS 3HAHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» Xumus: 9- kinacc: 6a30BbIi ypOBEHB: YUEOHUK; S-¢ u3ganue, nepepadoranHoe, 9 kiacc/ 'abpuensu O.C.,

OctpoymoB WU.T"., CnankoB C.A. AxunonepHoe o61miectBo «M3narensctBo «IIpocsemiennes






