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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B oOpa3oBaTenbHbIX opranusanusax Poccuiickoii denepanuu, a Tak ke ¢ y4eTOM
0COOBIX 00pa3oBaTeNIbHBIX MOTpeOHOCTEH 0Oydatomuxcs ¢ 3I1P.

[Iporpamma mo XxuMuu [1a€T NpEACTaBICHUE O LENsAX, oOLeH cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYaIOUIUMXCS CpPEICTBAMH Y4YEOHOIO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Mo KilaccaM U CTPYKTypUpOBaHHUE TIO
paszmenaM M TeMaM MPOrpaMMbl MO XWMHH, OMNPEIEISIET KOJIUYECTBEHHBIE U
KayeCTBEHHBIE  XapaKTEPUCTHUKU COACp>KaHUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro  Mpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouuxcsi, ONpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaILHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M 3KOJIOrMYECKON O€301MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuyenne xumuu:

croco0OCTBYyeT peanuzanuu BO3MOKHOCTEM JUISt

caMOpa3BUTHS U (GOpMUPOBAHUS KyJIbTYpbl JIMYHOCTH, €€ oOImeld u
(GYHKITMOHAIBHOW TPAaMOTHOCTH; BHOCHUT BKJIaJ B (DOPMHUPOBAHWE MBINIJICHUS H
TBOPUYECKHX CIMIOCOOHOCTEH 00yUYaromuxcsi, HaBBIKOB ~ MX  CaMOCTOSITEJILHOU

yu4eOHON  JeATeTbHOCTH, YKCIIEPUMEHTATBHBIX u

UCCIIEI0BATEIBCKUX YMEHUM,  HEOOXOJUMBIX  Kak B

MOBCETHEBHOM JKMU3HM, TaK M B MPO(HEeCCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsIIa HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS. OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolnuXCs;



crocoOcTByeT (HhOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ uzyueHuto. Conep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJICIOBATEIILHOTO Pa3BUTHUSI 3HAHWNM HAa OCHOBE TEOPETHYECKHUX MPEIICTaBICHUN
Pa3HOTO YPOBHSI:

* ATOMHO-MOJIEKYJISIPHOTO YUCHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

* [lepuonnueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa
XUMUU;

* YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

* TpEICTaBICHUH 00 dIIEKTPOIUTHUECKOM AMCCOLMALMM BEIIeCTB B
pacTBopax.

Teopernueckne 3HaHUSA paccMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO NMPUMEHEHUS U MOIYYEHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYyYHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUM U3 paHee U3YYEHHBIX YUYEOHBIX MPeaMeETOB: «OKPYKAIOUIUNH MUPY,

«buomnorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,



JOCTYIIHBIX OOOOIEHUI MHUPOBO33PEHUYECKOTO Xapakrepa, sA3blka HayKH, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XAMHYECKUX peakiuii, B (GOPMUPOBAHUN W PA3BUTHH IO3HABATEIHHBIX YMCHHUHN U
UX TPUMEHEHWH B Y4YEOHO-NIO3HABATENbHOM M Yy4eOHO-MCCIIE0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BElleCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

* (opMupoBaHHE MHTEIJIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBLHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

* HAampaBlIE€HHOCTh OOy4Ye€HHS Ha CHCTEMAaTUYECKOE MPHOOIICHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

. oOecrieueHue YCIIOBUH, CIOCOOCTBYIOIIHNX IPUOOPETEHHIO
oOydJaromMMHCS  OMbITa  pa3HOOOpa3HOW  JEeATENbHOCTH,  IO3HAHUS |
CaMOITO3HAHMS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOIIUX
YHUBEpPCAJIbHOE 3HaYEHUE ISl PA3JIMYHBIX BUJIOB JESITEIBHOCTH;

* ¢opmupoBaHue o00mmel ¢GYHKIMOHATIBHOM M €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPHU PEIIEHWH MpoOJeM B TMOBCEAHEBHOW >XU3HU U
TPYZAOBOU AEATEIBHOCTH;

* (QopMupoBaHue Yy O0Oy4alOUIUXCsI TYMAaHHUCTUYECKUX OTHOUICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JESATEIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

* pa3BUTHE MOTHBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uUis M HAMPABICHHOCTH JaTbHEHIIETO
o0yJeHHUS.

OOyueHne y4deOHOMY mTpeaMeTy «XHMHS» HEOOXOIUMO CTPOWTh Ha
CO3JaHUM ONTHUMAIBHBIX YCIOBHHA JJII YCBOCHHUS MPOrPAMMHOTO MaTrepHuaia
obyuaromumucs c¢ 3I1P.

Bonpioe BHUMaHUE JOMKHO OBITH YAEIEHO OTOOPY y4eOHOro maTepuala B
COOTBETCTBHM C MPHUHILMIIOM JOCTYIHOCTH TMPHU COXpaHEHUH o001mero 06a30BOro
YPOBHH.



OH [OMKEeH MO COAEpPKaHUIO U 00beMy OBbIThb aJalTUPOBAHHBIM IS
oOyuaromuxcsa ¢ 3IIP B cOOTBETCTBUM € HMX OCOOBIMH OOpa3zoBaTEIbHBIMU
notpedHocTsaMu. CrenyeT 00JIETYUTh OBIAJCHUE MATEPUATIOM OOYYAIOIIMMUCS C
3I1P mocpeACTBOM €ro ACTalbHOTO OOBSICHEHUSI C CUCTEMATHUUYECKUM IMOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B IMPUMEHEHUN 3HAHUM C UCIIOJb30BAHUEM MPUEMOB
AITOPUTMU3AIUMY U BU3YAIbHBIX OO, O0YUYEHUSI CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbioe 3HaueHue I TMOJHOLIEHHOTO YCBOGHHMSI y4eOHOro MaTepualia
HMMEET OIopa Ha MEXKIPEAMETHBIE CBSI3U BOIIPOCOB, U3Y4aeMbIX B JAHHOM KypCe, C
TakKUMU ydeOHbIMU TipeaMeTramu kKak «['eorpadus», «Dusukay, «buosorusy.
[To3Bosisisi paccMaTpuBaTh OJWH M TOT kK€ Y4YEOHBIM Marepual ¢ Pa3HbIX TOYEK
3peHMsI, MEXITPEAMETHBIE CBS3U CIIOCOOCTBYIOT €T0 JIyUllleMy OCMBICIICHUIO, OoJiee
IPOYHOMY 3aKPETJICHUIO MOJYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Ipu moaAroTOBKE K YpOKaM YUMUTENb JOJDKEH MPEAyCMOTPeTh (OPMUPOBAHUE
y OoO0ydJaronuuxcss yYMEHUM aHaJIU3UpOBaTh, CPaBHUBATh, 0000IIATh H3ydaeMbIil
Marepuaj, IUIAHHUPOBATh MPEJACTOSIIYyI0 PaboTy, OCYIIECTBIATH CaMOKOHTPOJIb.
Heo6xoauMo MOCTOSIHHO CJEAUTh 3a MPABUIBHOCTBIO PEYEBOTO O(POPMIICHHS
BbICKa3bIBaHMM oOydatromuxcs ¢ 3I1P.

B cBs131 ¢ 0cOOCHHOCTSIMU MOBEACHUS U JeATeIbHOCTH oOy4daronuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOIAUM CTPOKAUIIUNA KOHTPOJIb
COOJIOJIEHUs] TPAaBUJI TEXHUKU O€30MaCHOCTH MpPHU MPOBEACHUU JaOOPATOPHBIX
paboT B XUMUYECKOM KaOWHETe.

OO6miee YuCIO 4YacoB, OTBEACHHBIX HJis HU3YYCHHS XUMHHM Ha YpOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, cocTaBiisgeT B 9 kimacce — 68 yacoB (2 yaca B
HEJIEITIO).



COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalaus, KaJIbIUA U HX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMUYECKON PELIETKUA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3indHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKLUu U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil C  HUCIOJB30BAHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOUALIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpallléHHble HOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEIIECTB, IMpollecca AUCCOLMALMU KHUCIOT, IIEeJI0o4Yed U coliel
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiMil HAa HWOHBI, peElIeHUe
AKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHCTBME C MeTayIaMH, HEMeTalUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConstHasi KUCTIOTa, XMMHUYECKHE CBOICTBA, MOJyueHHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4YeloBeKa. BaxHeillnne XJIOopuabl U HUX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPONHbIE MOAU(PUKAIIMKA KUCITOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOMCTBa (oOmume Kak
NpeCTaBUTENsT Kilacca KHCIOT U crenuduueckue). XUMUYECKHE PpEeaKIilni,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMU4YeCKre cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (PU3UIECKUE W XUMHUYECCKUE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOe 3arps3HEHUE OKPYKAIOUIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUWE BO3AyXa, MO4YBbl W BoaoémoB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka 3nemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
dbu3uyeckue W XMMHUYECKUE CBOWCTBA, JIEMCTBHE HAa KUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
b dexT. YronbHas kuciaora u e€ coiM, ux (PU3NYEeCKue U XUMHUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJIEH, alleTUJICH, dTaHOJ, TJIMLEPUH, YKCYCHas KUCIO0Ta).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojgax — U ux
pojii B KM3HM 4eJoBeKa. MarepuaibHOe €IWHCTBO OPTraHHYEeCKUX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) m xpemHueBoi kucinore. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHre 00pa3IoB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
raJjoreHoB M UX COEAMHEHUH (BO3MOXKHO MCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEeHHON CEPHON KHUCIIOTHI, MPOBEACHNE KAUeCTBEHHON peakiny Ha Cyab(ar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUATIOB), oOpa3iiaMu a30THBIX U POCHOPHBIX YIOOpEHUM, MOIyUeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), U3yUYCHUE MoJenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJy4YeHUE, COOMpaHUE, paCO3HABAHUE U N3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAJUIMYECKasi  KPUCTAIUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. Du3nyeckre U XMMUYECKUe CBOMCTBa MeTauioB. Oomue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTaiuIbl: NojioxkeHue B [lepuoanueckoil cucteMe XMMHUYECKHX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIEeTOYHBIX METaVIOB U HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUSA
n Kanblus. Baxkunelmme coequHeHHs KalblMs (OKCHHA, THUIPOKCUI, COJH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJA U THIPOKCH]IA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U MOJyUCHUE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA
Kbl W HATpWsl C BOAOW (BO3MOJYKHO HCIIOJB30BAHKME BHJICOMATECPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBCHHBIX PEaKIMi HAa WMOHBI: MAarHWsl, KaJbIWs, aJIOMHHHS, IIMHKA, XKee3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THJIPOKCHUIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaskHele
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVWMHYECKOE 3arpsA3HCHHE OKPYKAIOIICH cpeabl (MpeAciibHas JIOMyCTUMAst
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanus MeXnpenMETHBIX CBSI3€M MPU H3YYCHUHM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMoTe3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

@duznka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJA, DSJCKTPUYECCKUN 3apsi, MPOBOJIHHKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (PU3MYECKHE BEIWYUHBI, SAUHUIIBI W3MEPECHHS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpadbl, TOPHBIC TOPOJHI,
MOJIC3HbIE HCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC pECypCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YeOHOM H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0yUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce ITOW Y4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XHUMHUUYECKOM pPEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHHE IIEHHOCTH 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX pEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33PCHHS OOIIECHAYyYHbIE TOHSTHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE JeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0BSCHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYecKass ¢Gopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMHUPOBAHHS TUIIOTE3BI TIO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaTH 000OIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaygHO-TIOMYJISIpHAST  JIMTEpaTypa XHUMHUYECKOTO COJEp)KaHUsS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBlieHus UHDOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JIESATENIbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOI pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OINPEAENATh LEJIH JeATEeIbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mNpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH MO0  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHUN: aToM, MOJEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTHU3allnio, KiacCUu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylOoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JIOJIEW PacTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeaMeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi pPeaKirs, XUMUYECKasi CBs3b, TEILUIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIeIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEaKIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CHenuUUECKHEe XUMUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OanaHca 3TUX PEeaKIluii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMH TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IlIeHne, CUCTEeMaTH3allli0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).
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3.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE BpeMmst 3 https://m.edso0.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposeie
Nen/m | Tema ypoka Konrpoasubie | IlpakTuuecku
Bcero o0pa3oBaTejibHbIE
padoTsbI e padoTbl
pecypcsbl
[Tepuonnueckuii 3akoH. [leproanueckas
1 cUcTeMa XUMUYECKUX 35ieMeHToB /. U 1 Bubamorexa [IOK
Y https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [IOK
P p https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o reme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca
5 Knaccudukanus XuMHUYECKUX peakuii Mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON PEAKIIHH.
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxiusax
[TonaTHE 0 XUMUYECKOM PaBHOBECHH.
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bubmmorexa [JOK
PPl . P https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIUU U MOJIOKEHUE
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XUMHUYCCKOT'O paBHOBCCHUS

9 OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [JOK
CunbHbIE U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HMounrie ypaBHeHUs peakiuii bubmorexa HOK
yp p https://m.edso0.ru/00add448
XUMHYecKHe CBOMCTBA KUCIOT U OCHOBAaHWI
12 B CBETE IIPEACTABICHUI 00 bubmorexa HOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa LOK
p p https://m.edso00.ru/00add8hb2
IHUCCOLMAIAT
14 ITouaTue o ruapoIM3e Coei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O0o001Ienre U cucTeMAaTH3alys 3HAHUHN
B t https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme
17 «DIEKTPOIINTHYECKAS JUCCOIIHAIIH bubmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
18 OO11as XapakTepUCTUKA FaJIOTeHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KUCIOTA,
P P N bubmuoreka [JOK
19 XUMUYECKHE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o reme

bubnuoreka [IOK

20 «ITonyuyenue coJITHOM KUCIJIOTHI, H3ydeHUE
N y:{ 7 https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKHUX
21 €aKIIMi, €CJIM OJIUH U3 PEareHTOB JaH B bubmorexa HOK
p ’ p https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AoTpoTIHBIE MOTU(UKAITUU CEPBHI.
23 Hax0>KI))1eHHe cepehl I/I(beé coeJII/IHeII){I/H?I B bubmorexa HOK
P g https://m.edsoo.ru/00ade64a
npupoJie. XMMUUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecKre U XUMUYECKUE CBONCTBA. bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JIeXKAIIUe B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOJTy4eHUs bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenune maccoBoii 10U BBIXO1a bubmuoreka [JOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuka 31eMeHToB VA-
)8 rpymnmnbl. A30T, pacpocTpaHeHHE B bubnuoreka [JOK
npupoje, puznyeckre 1 XUMHUECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero GpuU3NYecKue U XMMUYECKHe bubnuorexa LIOK

CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

bubnuoreka [IOK

30 «ITonyyenre aMMuaKa, U3y4eHHUE €T0O
. 7 7 https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuotexa [JOK
XMMUYECKUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH aMMOHHS

32 B KQ4€CTBE MUHEPAIBHBIX YI0OpEHUHN. bubnuotexa [JOK
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKaIOIen https://m.edsoo.ru/00adf518
CpeJIbl COSTMHCHUSIMA a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas

33 KHCIIOTA, GU3MYECKHE U XUMHUECKUE bubamorera LOK

L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Wcnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEpaJIbHBIX yI100peHuil. 3arps3HeHne bubamorera LOK
PAIBHBIX YAOOP - >arp https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuoreka [JOK
(br3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)

" bub K
37 YroapHasg KUCIoTa U €€ COTu uommoreka IO
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme
38 "[TomyueHue yriekucioro raza bubmmorexa [JOK
1 T ' | https://m.edso0.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 IlepBoHauanbHbBIE MOHATHUS 00 bubnuorexa [IOK

OpPraHN4YC€CKUX BCHIECCTBAX KAK O

https://m.edsoo.ru/00ae054¢
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COCAMHCHUAX yIrijiepoga

40 KpeMunii u ero coeqnHeHns bubnmorera [TOK
p https://m.edso0.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAJIBHBIX 33Ja4 110 TEME bubnuorexa [JOK
«BaxHeiie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponsnas pabora Ne3 no teme

42 «BaxHeiie HeMeTaIbl U UX bubmorera [JOK

https://m.edso00.ru/00ae0el8
COCTUHCHUSY
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOKMCTBA METAIIIOB
XUMUYECKUE CBOMCTBA METAJLIIOB.

44 DNEeKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA Bubamorexa [IOK

P px P https://m.edsoo.ru/00ae1156
METaJIIOB
OO6mme crnocoObI MOTYYCHHUS METAJLIOB.

45 CmuiaBbl. Beruncienus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEaKIUH, €ClIi OJIUH U3 https://m.edsoo.ru/00ael156
pEeareHTOB COJICPKUT MPUMECH

bubnuoreka [JOK

46 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 [lemouHbBIC METAILIBI 1

https://m.edsoo.ru/00ael4b2

48 OKCHIBI ¥ THAPOKCH/IBI HATPHUS U KAITHS bubmorexa HOK

P P https://m.edsoo.ru/00ael4b2

49 [IlenouyHO3eMeETbHBIE METAITBI — KAJTbLHUN 1 bubmuoreka [JOK
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Mar"duu

https://m.edsoo.ru/00ael5e8

bubmuoreka [IOK

50 Baxueiime coequHEHU KAJIBIIUA
8 H https://m.edso0.ru/00ael15e8
51 O000111eHNE ¥ cCUCTEMATH3AINS 3HAHUN
bu6mmoreka [{OK
52 JKECTKOCTE BOJBI M CIIOCOOEI €€ yCTpaHEeHUS
A yerp https://m.edso0.ru/00ae1886
[IpaxTueckas padota Ne 6 o Teme
53 "YEcTKOoCTh BOJBI U METOBI €€ bubmmorexa TTOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6moreka [IOK
54 AJFOMUHUAI
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubanorexa IHOK
56 Keneso nomorexa L
https://m.edso0.ru/00ae1d86
57 Oxkcunpl, THAPOKCUIBI 1 contn xkene3a (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHne U cucTeEMaTU3aLMs 3HAHUN
[Ipaktuueckas padota Ne 7. Permenue
bu6mmoreka [IOK
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
. https://m.edso0.ru/00ae3de8
«Baxuelne MeTauibl 1 UX COCIUHEHUI
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, eCJIM OJMH U3 PearcHTOB JaH B
P P bubmuoreka [JOK
60 M30BITKE WA COJNCPIKUT IIPUMECH.
N https://m.edso0.ru/00ae1750
BrrunciaeHuss MaccoBOM O BBIXOJA
MPOJIyKTa PEaKIuu
61 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN
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KonTtposnsHas padota Ne4 o teme

62 «BaxHenmume MEeTaJUIbl U UX COCAMHEHUS L
63 BemectBa u maTepuaisl B IOBCEAHEBHOMN 1 bubnuorexa [JOK
JKU3HHU 4EJI0BECKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTHYECKUX 1 bubnuoreka [JOK
npoOiem https://m.edso0.ru/00ae4270
66 PesepBHblIi ypoK. O606£ueH1/1e U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., Akunoneproe obmectBo «M3natensctBo «IIpocserienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






