IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YypOBHE OCHOBHOTO 00Iero o0Opa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHMI K pe3yabraraM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (eepanbHON pabodeil mMporpaMMbl BOCITUTAHUS
U ¢ Yy4€TOM KOHUEMIMHM MPernojaBaHusi ydyeOHOro mnpeaMera «XUMUS» B
oOpa3oBaresibHbIX opranuzanusx Poccutickoit @enepanum.

[Iporpamma mo xumMuu Ja€T TpEACTaBICHHUE O IEAX, OOIIed cTpareruu
oOyuyeHHus1, BOCHHUTAaHUS U Pa3BUTUA OOYYaAIOIIUXCS CPEACTBAMH Yy4eOHOTro
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peIMETHOE coJiep>KaHue,
npelycMarpuBaeT paclpeliesieHue €ero Io KiaccaM M CTPYKTypUpOBaHUE IO
pazienaM M TeMaM NpPOrpamMmbl MO XUMHH, ONpPENEISeT KOJIMYECTBEHHBIE U
Ka4eCTBEHHbBIC XapaKTePUCTUKU COJIEpKaHMUS, PEKOMEHTyEMYO
NOCJENOBATEIbHOCTh ~ M3YYEHUS XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO TMpOIlecca, BO3PACTHBIX
ocoOeHHOCTeH  OoOyvarolmuxcsi, OINpeAeNiseT BO3MOXHOCTU NpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJbTaraM OCBOCHHS OCHOBHOM 0Opa3oBarelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUMN K
pe3ynbTaram 00ydeHUs] XMMHUHU Ha YPOBHE IIeJIe U3y4YeHHs MPEeAMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-ITO3HABATEIBHON JEATEIBHOCTH OOYyYaromerocs IO OCBOCHHUIO
y4e0HOTO COJICp>KaHUS.

3HaHWE XUMHUH CIYXKUT OCHOBOM [Uisi (OpMHUpPOBaHHUS MHUPOBO33PEHUS
oOyyJaromerocsi, €ro MpeACTaBICHUI O MaTepUaTbHOM EIUHCTBE MHUPA, BAKHYIO
ponb urparT (HopMHUpyeMble XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHHIIX
SHEPTUU U 00 DBOJIIONMU BEHIECTB B MPHUPOAE, O MyTAX PEHICHUS TIOOATBHBIX
npoOJIeM YCTOMYMBOIO Pa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOW, HHEPrETHUECKOM,
MUIIEBOM M 3KOJOTMYECKON 0€30MacHOCTH, Tpo0iieM 3ApaBooxpaHeHus. M3yuenune
XUMUU:

crnocoOCTBYEeT  peajlu3alii  BO3MOXKHOCTEH 11 CaMOpa3BUTHSA u
(dbopMUpOBaHUS KyJIBTYphI TUYHOCTH, €€ 00IIel 1 (QyHKIHOHATHHON TPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOyYaromuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIesATeIbHOCTH,
HKCIIEPUMEHTAIIBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HHU, TaK U B MPO(HECCHOHAIBHOU JESATEIHHOCTH; 3HAKOMHUT CO
cnenu@UKON HAyYHOTO MBINUICHHUS, 3aKIa/IbIBAa€T OCHOBBI 1IEIOCTHOTO B3IV HA
€AUHCTBO MPHUPOABI W YEJIOBEKa, SBISIETCA OTBETCTBEHHBIM JTalloM B



(GbOopMUPOBaHNH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYaIOMIUXCS; CIIOCOOCTBYET
(bOopMUPOBaHUIO IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-

Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
obpa3zoBaHre 00yJaIOIIUXCS.

JlanHbie HampaBiieHHs B OOyYeHWH XMMHH OOECIICUMBAIOTCS CHEIU(PUKOMN
CONEepKaHMsl ~ y4eOHOTO  TpenMeTa, KOTOPBIA  SIBISETCS  TEJarormuecKu
aJaNTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XMMHH Ha OMPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHUE OOYYArONTUMUCS CHUCTEMBbI TEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPTraHWYECKOWM XWUMHHW W HEKOTOPHIX OTHCNBHBIX 3HAUYUMBIX  TTOHATHN
OPraHuYeCKOW XUMUHU.

CtpykTypa comepykaHHUsl MPOTPaMMBI 10 XUMHUU CHOpPMHUpOBaHAa HAa OCHOBE
CHUCTEeMHOTO Toaxofa kK e€ m3ydeHuro. ComepikaHue CKIAIbIBACTCS U3 CHCTEMBI
MOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHIA O XUMUICCKOM
peakmuu. OO0€ OSTH CHCTEMBl CTPYKTYpHO OpPTraHW30BaHBl TIO0 TPHUHIUITY
MIOCJICIOBATEeILHOTO Pa3BUTHsI 3HAHWK Ha OCHOBE TEOPETHUYECKHUX MPEIACTaBICHUI
Pa3HOTO YPOBHS:

- ATOMHO-MOJICKYJIIPHOTO YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHM,

—  Ilepuogmueckoro 3akona [[. M. MeHnneneeBa Kak OCHOBHOTO 3aKOHa

— Y4YCHHUA O CTPOCHHUH aTOMa U XUMMHYECKOMN CBiA3H,

—  TOpeacTaBieHUM 00 IIEKTPOJUTHUYECKON AUCCOIMALMM BEIIECTB B
pacTBopax.

Teopetnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHS K JPYTrOMY, BBITIOJHSS (YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl MO XHMHUHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEACTABJIEHUS] O XUMHYECKOM COCTABIISIOLIECH HAYyYHOU KAPTUHBI MUPA B JIOTHUKE €€
CHCTEMHOU IPUPOJBI, HUEHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
[I03HaHMA B HayKe. M3yueHne XuMuu NpOUCXOAUT C IPUBIICYEHUEM 3HAHUI U3 PaHEE
M3YUYEHHBIX YUeOHBIX MmpeaMeToB: «Okpykaronmi Mupy», «buonorus. 5—7 kinaccei»
n «Pusuka. 7 Kmacc.

[Ipy w3ydYeHHMM XUMHH TIPOUCXOAUT (HOPMHUpPOBAHWE 3HAHWN OCHOB
XUMHUYECKOW HAayKW Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOMN
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a1a4a



y4eOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUM —
BaXXHEUIINX (PaKTOB, MOHATH, 3AKOHOB U TEOPETUYECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HAayKH, B MPUOOLIEHUU K
HAy4YHBbIM METOAAM II03HaHUs IPU U3YYEHHUM BELIECTB U XMMHUYECKUX pEakLUil, B
(opMHpOBaHMM U PA3BUTUM [103HABATENIbHBIX YMEHUH U MX NPUMEHEHUU B
y4eOHOIIO3HABATEIbHON U y4eOHO-MCCIIEN0BaTENbCKON AEATEIbHOCTH, OCBOECHUU
npaBuil 0€30MacCHOro 0OpalleHNUs C BEIIECTBAMU B TOBCEIHEBHOM JKU3HHU.

[Ipu u3yyeHun XUMHHM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaXKHOE
3HaYeHHUE MPUOOPETHN TaKUe LIEH, KaK:

— (opMUpOBaHME HWHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY NPHHITHIO PELIECHUH,
CcoCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HANpPaBJICHHOCTh OOy4YeHUS] Ha CHUCTEMaTHYEeCKOE MPUOOIICHHE
oOyJaromuxcsi K CaMOCTOSITEIbHOM TO3HABATEIbHOW JEATEIHLHOCTH, HAyYHBIM
METOJ[aM TO3HAaHUS, (POPMUPYIOIMIUM MOTHBAIMIO U PA3BUTHE CHOCOOHOCTEH K
XUMHH;

— oOecrieyeHue YCIIOBHI, CIOCOOCTBYIOLIUX IPUOOPETEHUIO
00yJaroIIMMHUCS OTIBITA PA3HOOOPA3HON ACITENTFHOCTH, TO3HAHMS U CAMOIIO3HAHUS,
KJIFOUYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHIIMH), WMMEIOIINX YHUBEPCAIbHOE
3HAYCHUE IS Pa3IMYHBIX BUAOB JACITEILHOCTH,

— dbopmupoBanue o0me (QyHKIIMOHATFHON U €CTeCTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJI€ YMEHUI OOBSICHATH U OLICHUBATH SIBIICHUSI OKPY>KaIOILETo
MUpa, UCTIONB3YS 3HAHUS U OMBIT, TOJYYCHHBIC TIPH U3YYCHUU XUMUU, TPUMEHSTh
UX [P pEUIeHUH MPOOIeM B IOBCETHEBHON KU3HU U TPYAOBOM 1€ATEIbHOCTH;

— dopmupoBaHre y 00ydalOmMUXCd TYMaHHUCTHUYECKHX OTHOIIEHUH,
MOHMMAHUSA IIEHHOCTH XHMHWYECKUX 3HAaHUWA [UIsI BBIPAOOTKH OSKOJOTHYECKHU
LEJIeCO00pa3HOro MOBEAEHUs B OBITY W TPYIOBOM JEATENHOCTH B LEJAX
COXPaHEHUsI CBOETO 30POBbS U OKPYKAKOLIEH IPUPOAHOM CPEIbI;

— pa3BUTHE MOTHUBAIMHU K O0YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(WIsI ¥ HAMPaBIECHHOCTH NalbHEUIIEro
00ydJeHMUS.

OO1mee 9ncio 4acoB, OTBEACHHBIX ISl U3YUEHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, cocraBimsieT 136 dacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJZen0), B 9 kimacce — 68 gacoB (2 yaca B HECIIO)

COAEP KXAHUE OBYYEHUA



8 KJIACC IlepBoHavya/ibHbIEe XUMHYECKUE TOHATHS

[Ipeamer xumuu. Poiab XUMUU B J)KU3HU 4YEJIOBEKAa. XUMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArperarHoe COCTOSIHUE
BeniecTB. [loHsTHE O MeTO/IaX MO3HAHUS B XUMUU. YUCThIE BelllecTBa U CMECH.
CriocoOBbI pa3eneHus: CMecen.

ATOMBI M MOJIEKYJbl. XUMHUECKHE 3JIeMEeHThl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckast popmysia. BaneHTHOCTh aTOMOB XMMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAA aroMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas J10J11 XUMUYECKOTO JIEMEHTA B COEIMHEHUU.

KonnuectBo BemectBa. Monbs. Monsgpaast Macca. B3auMOCBSI3b KOJIM4YECTBA,
Macchbl M YHCIAa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusznyecKkre U XUMUYECKHUE SBJICHHUS. XUMUUYECKas peakiusi U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB. XMMUYeCKHe ypaBHeHus. Kiaccudukanms
XUMUYECKUX peakiui (COeIUHEHUs, pa3JIOKEeHUs, 3aMelleHHs, OOMEHaA).
Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCY[0M, MpaBuiiaMud paboOThl B J1a0OpaTropuul u
npuémMamMu oOpaileHus ¢ J1abopaTOpHBIM O0OpYIOBaHUEM, U3YUYCHHE U OMHCAHUE
duznueckux CBOMCTB 0O0Opa3lloB HEOPraHUYECKUX BEHIECTB, HaOIIOACHUE
¢usznueckux (IJIaBI€HUWE BOCKA, TasHUE JIbJla, pPacTHUpaHHME caxapa B CTYIIKE,
KUIIEHWE M KOHJEHCAIMS BOJbI) U XMMHUUYECKHX (TOpPEHHE CBEUU, MPOKAIMBAHUE
MEIHOU MPOBOJIOKHU, B3AMMOJICHCTBHE MeJla C KUCJIOTOW) SBICHUM, HAOIIOIEeHUE 1
OMMCaHKWE TMPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakiui (pas3iokeHue caxapa,
B3aMMOJICHICTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pas3ioKeHHUE THUIAPOKCHUIA
Menu (II) mpu HarpeBaHuu, B3auMojecTBUE Kemne3a ¢ pactBopoM conu meau (I1),
M3yYeHHE CIIOCOOOB pa3leIeHUss CMECEil: ¢ MOMOIIbI0 MarHura, (GUIBTPOBAHHE,
BbI[IApUBAHUE, NUCTUILIALMS, XpoMarorpadus, IpOBEICHUE OYUCTKA MOBAPEHHOU
coiau, HAOJMIONEHWE W ONWCAaHWE  PEe3yJNbTarOB  MPOBEACHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE MOJAEIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHM4eCKUX BelecTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3eMEHT U MPOCToe
BeniecTBO. Haxoxzaenwe kuciopoga B NpuUpoie, (PU3NYECKHE M XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. [lpumenenue kucnopoma. CrocoOsbl
MOJy4YeHHUs] KHUCIIOpola B JIa0opaTOpuu M NPOMBINIIEHHOCTH. KpyroBopot
Kucnopoa B rpupoje. O30H — aJuI0TpoIiHas MOAU(PUKAIIMS KUCIOPOA.



TernnoBoil 3(p¢deKT XMMHUECKON peaklU, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakUuu. TONIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHHE TapHUKOBOTO 3((ekTa, pazpylieHre 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe Beniectso. Haxoxxaenue Bogopoaa B Ipupoze,
(pu3nyecKkre 1 XUMUYECKUE CBOICTBA, MPUMEHEHHUE, CLIOCOObI MoyueHus. Kucnotel
U COJIN.

MosnspHblid 00bE€M ra3oB. Pacy€Thl MO XUMUYECKUM YPABHEHUSIM.

Odusnueckue CBOMCTBAa BOAbl. Bojga kak pacTtBopurtenb. PacTBOpBI.
HacepiieHHbIE ¥ HEHACBHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1oJd BEIIECTBA B pacCTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponbs pacTBOpOB B mpupone ¥ B KHU3HU 4eaoBeka. KpyroBopoT BOIbI B MPUPOE.
3arpsi3HEeHHE TPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanusa nHeoprannueckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE,  KHCIOTHbIE, aM(pOTepHbIE) W
HeconieoOpasyromue. Homenknarypa okcugoB. @Du3WyYecKHe U XUMUYECKHE
cBOMcCTBa OKCUAOB. [lomydyeHne okCuaoB.

OcHoBanusi. Krnaccudukanuss OCHOBaHMIA: IENOYM UM HEPACTBOPUMBIEC
ocHoBaHus. HoMmeHknarypa ocHoBaHui. PU3MYECKHME M XUMHUYECKHE CBOKCTBA
ocHoBaHui. [lonmyyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue u
XMMHYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTn MetaiuioB H. H. bekerosa.

[Tonydenue KUCIoT.
Comu. Homenknarypa coneil. ®u3nueckue U XUMHUYECKHE CBOICTBA COJEH.
[lomyuenune conen.

I'eHeTnueckass CBA3b MEXAY KiaccaMd HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJIEPKAHUS KHCIOPOJa B BO3/yX€E, MOIyUYECHHE,
coOupaHue, paclo3HaBaHWE © UW3YYCHHE CBOWCTB KHCIOPOAa, HAOIIOICHUE
B3aUMOJICMCTBUSA BELIECTB C KUCIOPOAOM M YCJIOBUSL BO3HUKHOBEHHS U
MIpEeKpaIieHus ropeHus (moxapa), 03HAKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB M OITUCAHUE
UX CBOICTB, MOJy4YE€HHUE, COOMPaHuE, paclio3HABAHUE U U3YUEHHE CBOMCTB BOIOPO/Ia
(ropenue), B3aumojelcTBue Bomopoga ¢ okcupom wmeau  (II)  (Bo3moxkHO
MCITOJIb30BAaHUE BHUICOMATEPUAIIOB), HAOMIOICHHE 00Pa3Il0B BEIMIECTB KOJINIECTBOM
1 ™monb, uccnegoBaHME OCOOCHHOCTEW pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, ITPUTOTOBIIEHUE PACTBOPOB C OMNPEACTEHHON MACCOBOW AOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBUE BOJBI C MeETalaMU (HATpUEM W
KaJlbllieM) (BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPUANIOB), HCCJIEIOBAHUE



00pa3IioB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpPACKU UHAMKATOPOB B pACTBOPAX KUCJIOT U IIEI0UEH, U3yUYEHUE B3aUMOACHCTBUS
okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT C METaJUIaMH, PEaKIui
HEWTpaau3aluu, IOJIYyYEHHE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajljia IpyruM U3 pacTBOpa COJIM, PEUIEHHUE DKCIIEPUMEHTAIbHBIX 3a7a4 110 TEME
«BaxkHeine KJIaccbl HEOPraHUYECKUX COCTUHEHUID.

IHepuonuuecknin 3axkoH u Ilepmoaumuyeckas cucreMa XUMHYECKHX
yiemenToB JI. U. MennaeneeBa. CrpoeHue aromMoB. XHUMHYECKAsi CBA3b.
OKHCIUTENTbHO-BOCCTAHOBUTE/IbHBIE PeaKIul

[lepBbie MOMBITKM KiIaCCU(MUKAIMN XUMUYECKHX 3JIeMeHTOB. [loHsatue o
rpynmnax CXOAHBIX OJIIEMEHTOB (IIEJIOYHBbIE W MIEJIOYHO3EMENbHBIE METAJIbI,
TaJIOTeHbI, HHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPbIe 00pa3yoT aM(POTEPHBIC OKCUIBI U
TUJIPOKCHJIBL.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMMAYECKUX 3I1EMEHTOB /1.
N. MenpaeneeBa. Koporkonepuoanast u jymmaHONIEpruoaHas popmsl [leproamueckoit
cucreMbl xumuueckux smemeHToB [l U. MengeneeBa. Ilepuonbl u rpynnsl.
DU3NYECKHAN CMBICT MTOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB atoMHBIX saep. M3oronsl. Onekrponbl. CtpoeHne
AJNIEKTPOHHBIX  O0OJIOYEK aroMOB  MepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
Ilepnonnueckoit cucremsl [[. M. MengaeneeBa. XapakTepuUCTUKa XHUMHYECKOTO
3JIEMEHTa 10 ero nojoxeHuto B [lepuonnueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS paJuyca arOMOB XHWMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 TPyIIaM U MePUoIaMm.

3nauenue [leprognueckoro 3akoHa u llepuonnueckoil cUCTEMbl XUMHYECKHUX
JJIEMEHTOB JUIsl pa3BUTUsA Haykh U mpaktuku. [[. M. MenneneeB — yd€HbId U
rpakIaHUH.

Xumuueckast cBsA3b. KoBaneHTHast (MOJIsipHas U HEMOJSIpHAs ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMUYECKUX DJIEMEHTOB. IOHHAS CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO-BOCCTAHOBHUTEIIbHBIC peaxkumu.
[Ipouecchl OKHCHEHHUS W BOCCTAHOBIECHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

U3y4YeHHe OO0pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aMMOICHCTBUE
TUAPOKCHIA IMHKAa C pPAacTBOpPAMHU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHM
(ropeHue, peakiny pa3ioKEeHUs, COCTUHECHHUS ).

Mescnpeomemmnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€HM NMpPU W3yYEHUHU XUMHHM B 8 Kjacce
OCYILIECTBJISIETCSI 4€pe3 HCMOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHSATUN, TaK M TOHATUM, SBISIONIUXCS CUCTEMHBIMU JJI OTIAEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOTO 1IMKJIA.

OO011re ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAyYHbIN (DaKT, TUIIOTE3a, TEOpHS,
3aKOH, aHaliu3, CHUHTEe3, Kiaccudukaius, MNepPUOAUYHOCTh, HaOIIOIEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBIICHUE.

®uznka: Marepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3aps]l, BEIIECTBO, TeJl0, O0BEM,
arperarHoe COCTOSIHME BEIIeCTBAa, Tra3, (PU3WYECKUe BEIUYUHBI, EIUHUIIBI
M3MEpEHUs1, KOCMOC, IIaHETHI, 3BE3/1bl, CoHILIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpATTBI, TOPHBIE TIOPOBI, TOJIE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBo 1 XUMHUYECKAsl peaKIus

[Tepnonnueckuii 3akoH. [lepuoanueckas cuctemMa XUMHUYECKHUX AIIEMEHTOB /.
N. MengeneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAIbLUA U UX COCTUHEHUIN
B COOTBETCTBUHU C MOJIOKEHUEM JIEMEHTOB B [leprnonnyueckoil cuctemMe u CTpOeHUEM
UX aTOMOB.

CrpoeHne BemiecTBa: BHUJIBI XUMUYECKOM CBS3U. THIBI KPUCTAUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKU U
BUJAa XUMHUYECKOHN CBSI3H.

Knaccudukamus m HOMEHKIaTypa HEOPraHMYECKUX BEMIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHUI, TeHETHYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukarums XuMU4YeCKUX peakIuil Mo pa3IndHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, Mo
M3MEHEHMIO CTENEHEH OKHMCIEHUS XUMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYacCTHIO KaTaliu3aropa). JK30- U SHIAOTEPMHUUYECKUE PEaKIMU, TEPMOXHUMHUECKUE
ypaBHEHHS.

[lonsitue o cxopoctu Xumuueckod peakuuu. [loHsTue 00 oOparuMbIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHE O TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [louarue o karanmze. [lonaTre o XUMUYECKOM paBHOBeCUU. DAKTOPHI,
BIUSIONIME HAa CKOPOCTh XHUMHUUYECKOM PEaKIUh M TOJIOKEHUE XUMHUYECKOTO

PaBHOBECHAI.
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIbHEIC pCaKnIuu, BHCKTpOHHBIﬁ OaaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHOM PCaAKIUU. CocraBneHue ypaBHeHI/Iﬁ

OKHUCIIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ C HCII0JIb30BaHUCM MCTOAAa
QJICKTPOHHOTO OanaHca.



Teopus ANEKTPOIUTUYECKON TUCCOUMAMU. DIEKTPOJIUTHI U HEANEKTPOIIUTHI.
Karnonsl, annonsl. MexaHW3M JHMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumudecko cBs3u. Crenenp qucconuanui. CuibHbIe U ca0ble AIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YciaoBHs NMPOTEKAaHUsl peaklUuii HOHHOTO OOMeHa,
IOJIHBIE M COKpAlllEéHHbIE HOHHBIE YpaBHeHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHUH U COJIEN B CBETE MPEACTABICHUIN 00 IMEKTPOTUTUUECKOHN AUCCOIUALINHL.

KauectBenHble peakiuy Ha noHbI. [loHsATHE O THApOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C MOJEIAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HeMeTauioB (rpadura M aimasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu OT
BO3JCHCTBUSL  pa3NUYHBIX  (DAKTOPOB, MCCJIENOBAHHUE  AJIEKTPOMPOBOIHOCTH
PacTBOPOB BEIIECTB, MpOIecca TUCCOIHAIIMN KUCIIOT, IeJouei 1 coyei (BOZMOXKHO
UCIIOJIb30BAHUE BUJEO MATEPHUAJIOB), IMPOBEJICHHUE OIBITOB, WIIIOCTPHUPYIOIINX
pU3HAKK IPOTEKAHUS PEAKIIM HOHHOTO 0OMeHa (00pa3oBaHKe 0CaiKa, BbIICJICHUE
rasa, oOpa3oBaHu€  BOIBI), ONBITOB,  WIIIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEIbHOBOCCTAHOBUTENbHBIX pEakiuil (TOpeHue, peakuuu paslIoKeHUs,
COEAVHEHHUs), pACIlO3HABAaHWE  HEOPraHMYECKUX  BEIIECTB C  MOMOUIBIO
Ka4eCTBEHHBIX PEAKIIUI HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTasibl 1 MX coelMHEHUA

OO6miass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — rajloreHoB. XMMHUYECKHE CBOICTBA Ha MpUMeEpE XJopa (B3auMOACHCTBHIE
C MeTajUlaMH, HeMeTallylaMu, Mienodamu). XiopoBogopon. CofsiHas KHCIIOTA,
XUMUYECKUE CBOWCTBa, INOJlyyeHUWe, mpuMmeHeHue. [JlelictBue xiopa U
XJIOPOBOZIOPOJIa HA OPTraHU3M YeloBeKa. BaxkHelne XJI0puibl U UX HaX0XKICHUE B
IpPUPOJE.

Oo6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aToOMOB, XapakTepHble CTeneHH okucieHus. CTpoeHue u (pusmueckue CBOHCTBA
IPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOIU(UKALIUU KUCIOPOAA U
ceppl. XUMHUYECKUE CBOHCTBa cephl. CepoBOAOPOd, CTpoeHHEe, (PU3NYecKue u
XUMHUYECKHE CBOKMCTBA. OKCHABI CE€phbl KaK MPEACTABUTENH KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pu3ndeckne 1 XUMHIECKUE CBOMCTBA (00IIHe KaK MPEACTaBUTEIS
KJlacca KHUCIOT M crhernuduueckue). XUMHUECKHE PEaKIUH, JIeKaIllie B OCHOBE
MPOMBILIUIEHHOTO Ccroco0a MOMy4deHHs] CepHOM KHUCIOTHL. [IpumeHeHHme cepHOU
KUCJIOTBl. CONM CEpHOM KHUCJIOThI, KaueCTBEHHAas peakuus Ha Cyab(paT-uoH.
Haxoxnenne ceppl m €€ COEOMHEHMM B NpUPOAE. XHMHUYECKOE 3arpsi3HECHUE



OKpYKaoIeH cpebl COCAMHEHUSMH Cepbl (KUCIOTHBIC MOXKAM, 3arpsi3sHEHUE
BO3/lyXa U BOJOEMOB), CLIOCOOBI €r0 MPEIOTBPAICHUS.

OO6mias xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OcCoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, paclpoCTpaHEHUE B MPUPOJE,
busnueckue U XuMu4yeckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
busznueckue 1 XMMUYECKUE CBOMCTBA, MolydeHue u npuMenenne. Com aMMOHUS,
ux pU3NUeCcKue U XMMUYECKUE CBOMCTBA, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHUCJIOTa, €€ MoJlydeHue, (U3MYEeCKUe M XHUMUYECKHE
cBOiicTBa (00OmME Kak TMpEeJACTaBUTENS Kiacca KHCIOT U crenuduaeckue).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHS B KQueCTBE MUHEPAJIbHBIX YI0OPCHUM.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COEUHEHUSIMU a30Ta (KUCIOTHbBIE
JIOXKIM, 3arps3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIoTPOIHbBIE
momudukaruu pocdopa, ¢uznueckue n xummueckue cporictBa. Oxcun docdopa
(V) u docdhopnas kucnora, Gpu3nyeckrue U XUMHUYECKHE CBOICTBA, MOTY4YEHUE.
Hcnonb3oBanue ¢hocdaroB B kKauecTBE MUHEPATBHBIX YIOOPEHUHN.

OObmas xapakrtepuctuka 31eMeHTOB [VA-rpynmel. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbBIC CTENIEHN OKUCICHUS. YTJIEPO, aJUIOTPOITHBIE MOIU(DUKAIIIH,
pacrnpocTpaHeHue B Nmpupojie, puznueckue U XUMUYECKUE CBOMCTBA. AJCOpOIus.
Kpyrosopor ymiepona B mnpupoge. Okcuabl ymiepoaa, uX (usmyeckue u
XUMHYECKHE CBOICTBA, IEUCTBUE HA KUBbIC OPraHU3MBbl, IOJYUYEHUE U IPUMEHEHHUE.
DKonoruyeckue mpoOiaeMbl, CBs3aHHble ¢ okcuaoMm yriepona (IV), rumoresa
17100aJIbHOTO MOTEIJICHUS KIMMaTa, TapHUKOBBIN 3G (deKT. YronbHas KUCIOTa U €&
coiu, uX (pu3nuecKkue W XUMHUYECKHUE CBONCTBA, MOJydYEHHE U TPUMEHEHHUE.
KauecTBeHHas peakuusi Ha kapOoHar-uoOHBL. Vcnonb30oBaHue KapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, dTUJICH, alleTUIICH, 3TAHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[TpupoaHbie HCTOYHUKH YIIIEBOJOPOAOB (YrOjb, IPUPOAHBIN Ta3, HE(PTh), MPOTYKTHI
ux mepepaboTku (OCH3WH), UX POJIb B OBITY W MNPOMBINUICHHOCTH. I[loHsATHE O
OMOJIOTrMYEeCKH BaXKHBIX BEILIECTBAX: )KUPaX, OeJIKax, yIIIeBOAaX — U UX POJIU B KU3HU
4yelioBeka. MarepuasibHO€  €IMHCTBO  OPraHMYeCKMX ¢ HEOPraHUYEeCKUX
COCAVHEHUN.

KpemHuuii, ero ¢usnueckue u XUMHYECKHE CBOWMCTBA, TIOJyYCHHUE W
npumeHenue. CoequHeHUs KpeMHus B ipupoze. OO0Iue npecTaBieHus 00 OKcue
kpemaus (IV) u xpemauneBoit kuciore. CHIMKATHI, UX HCIIOIb30BaHUE B OBITY, B
MPOMBINIJIEHHOCTH. BaxHelllne CTpOUTENbHBIE MaTepualbl: KepaMmHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpoGmembl 06€30mMacHOTO  HCIONTH30BAHUS
CTPOUTENILHBIX MaT€pPUAJIOB B MOBCEAHEBHOM KU3HHU.



Xumuyeckuit Ixcnepumenm: v3ydeHue oOpa3lioB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI, IPOBEACHUE KAUECTBEHHBIX PEAKIIMI HA XJIOPHI-UOHBI
U HaOJIO/IEHUE MPU3HAKOB MX MPOTEKAHMUsI, OMBITHI, OTpaxkaromue puznueckue u
XUMHYECKHE CBOMCTBA TaJIOTEHOB M UX COEAUHEHUN (BO3MOXKHO HMCIOJIb30BAaHUE
BUJICOMATEpPHAIIOB), O3HAKOMJIEHME C oO0pa3laMu XJOpUIOB (TAJOT€HHJIOB),
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeTMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMaTEepHAIIOB), HaOIIOeHHE Tpollecca oOyIIIMBaHMs caxapa Mo JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCIOTBl, M3yYEHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpPHOW KHCIOTBI, MPOBEIECHWE Ka4eCTBEHHOM peakiuu Ha
cynbGaTHOH W HaONIIOJeHUE Tpu3HaKa e€ TMPOTEeKaHHs, O3HAKOMJICHHE C
¢uznueckumMu CBOMCTBaMU a3zora, (ocdopa U HUX COEAMHEHHH (BO3MOMKHO
UCIIONIb30BAaHUE  BUJCOMATEPHANIOB), OOpa3mamMu a3oTHBIX ©  (HocopHBIX
yaoOpeHuil, mony4deHune, coonpanme, paclio3HaBaHUE U U3yYCHHE CBONCTB aMMHAaKa,
MIPOBE/ICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U (ocdar-uoH 1 u3ydeHue
MIPU3HAKOB WX MPOTECKAHHS, B3aUMOJCHUCTBUE KOHUIEHTPUPOBAHHOW a30THOU
KHUCJIOTBI C MeIpl0 (BO3MOXXHO MCIOJIb30BAHUE BHUACOMATEPUATIOB), H3YyUYEHUE
MOJIEIeH KPUCTAJUTMUECKUX PEIIETOK anMasa, rpadura, gpymiepeHa, 03HaKOMIICHUE
C MpPOIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTUBOIa3a, MOJy4YE€HHE, COOMpaHHE, pACIlO3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKUCJIOTO Ta3a, MPOBEJCHUE KAaYE€CTBEHHBIX peakinil Ha KapOoHAT U
CUJIUKAaT-UOHbl M H3YyYEHHWE TMPU3HAKOB HX MPOTEKAHUSA, O3HAKOMJIEHHUE C
MPOIYKIMEN CUIIMKATHON MTPOMBIIIIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BakHele HeMeTauIbl U UX COEAUHECHUS.

MeTajuibl 4 UX COCAUHEHMS

OO0mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHHH
nx nonoxeHus B llepuommueckont cucreme xumuuyeckux osnemMeHToB /[l U.
MenneneeBa u crpoeHus aromMoB. CTpoeHue meTamuioB. Merainyeckasi CBsI3b U
METAJJIMYECKasi  KpUCTAJNIMYECKass  pemeTka.  DJIEKTPOXUMHYECKHU  psif
HanpsDKCHUN MeTauioB. OU3nyecKkue U XUMHYEeCKHUe CBOMCTBAa MeTaiioB. OOmue
CIoCcOoObl MONy4YeHus: MeTamioB. [loHsATHE O KOppO3WHM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YYyTYH, TIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble mMeTaIbl: NoJIokEeHUE B llepuonnyeckol cUCTEME XMMHYECKUX
anemeHToB [l. 1. MenpueneeBa, CTpO€HUME HMX aTOMOB, HAXO0XKICHUE B IIPUPOIE.
dusznyeckre U XMMUYECKHE CBOWCTBA (Ha mpumepe Hartpus U Kaius). OKCUabl U
TUJPOKCUJIBI HATPUS U Kanusl. [[puMeHeHne eT0YHbIX METaIJI0B U UX COCAMHEHU.
[[lenoyHo3eMeNbHBIE ~ METAUIbl  MarHWil W KajdblMil:  TOJOXKEHHE B
[Tepuonnueckon cucreme xuMruueckux anmemeHToB . . MenaeneeBa, cTpoeHUE Ux



aTOMOB, HaxOXJIeHUE B npupoae. Pu3nyecKkue 1 XMMUYECKUE CBOMCTBA MarHus U
Kajblus. BaxkHeimme coeTMHeHs Kaablusl (OKCUI, TUAPOKCHI, CONH). KECTKOCTh
BOJIbI M CITIOCOOBI €€ YCTpaHCHHMUS.

AJOMUHM: TIOJI0’)KeHUE B [lepuonnyeckoid cucTeMe XUMUYECKUX PJIEMEHTOB
. 1. MenneneeBa, CTpOEHHE arOMa, HAXOXKAEHHE B mnpupone. PU3NUECKUE U
XUMHUYECKHEe CBOMCTBA altoMuHHUA. AM(OTEepHbIE CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHUSL.

Keneso: nonoxenue B Ilepuognyeckon cucremMe XUMUYECKUX SIIEMEHTOB /.
. MenngeneeBa, CTpoeHHE aroma, HAXOXKICHUE B Impupoae. DPusnueckue u
XUMHYECKHEe CBOMCTBA keje3a. OKCuibl, THApOKCHIbl U conu xenesa (1) u xenesza
(IIT), ux coctaB, CBOMCTBA U MOJYyYECHHUE.

Xumuueckuit yIkcnepumenm:

O3HAKOMJIEHME C O0Opa3llaMy METaJUVIOB W CIUIABOB, WX (U3UYECKUMU
CBOMCTBaMH, HU3YUYEHHE  PE3YJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIOIb30BaHUE BUJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICHCTBHUS OKCHJA
KaJIbIIUSl U HaTpusi C BOJOM (BO3MOXKHO WCIOJB30BAHUE BHUICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPECHUA KEJIE3a B KUCIOPOAE
(BO3MOXKHO  HCIIOJIb30BAaHHUE  BHUJEOMATepUaNIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHUs, KaJIbIIUs, aTFOMUHMS, IIMHKA, sxene3a (1)
u xenesa (III), mequ (II), HaGmroneHre W OMUCaHHWE MPOILIECCOB OKpaIMBAHUS
IJIaMEHU WOHAMU HaTpusl, Kaldus ¢ Kaiblusid (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCH/IA aTIOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 1Mo Teme «BaxHenine
METaJUIBl U KX COCAMHEHUS».

XuMUS ¥ OKpY:KaoUias cpeaa

BemecTtBa n marepranbl B IOBCEIHEBHOM JKM3HM 4YeNOBeKa. besomacHoe
WCIIOIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObiTy. IlepBas momours npu
XUMHYECKUX 0KOTax M OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollel cpeabl (mpeneibHas I0mycTUMast
KOHIIeHTpalus Beuiects, aainee — [1JIK). Ponb XxumMuu B pelieHNN SKOJIOTHUYECKUX
poOem.

Xumuueckuil IKcnepumenm: u3ydeHHe oOpas3IOB MaTepHaoB (CTEKIIO,

CILJIaBbI METAJIJIOB, IMOJIUMEPHBIE

Marepuasbl).

Mesricnpeomemnoie ceasu
Peanuzanuss MeXNpeIMETHBIX CBS3€Ml INpU M3yYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS dYepe3 HCIOJIb30BaHUE KakK OOMUX eCTeCTBEHHO-HAYYHBIX



HOHSATHH, TaK W MOHITHUHN, SBJISIOIIUXCS CUCTEMHBIMH JIUISl OT/ACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCcTBEHHO-HAYYHBIE TMOHSATHSA: HAyYHBIM (akT, TUmoTe3a, 3aKoH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(uKanus, TMEepPUOAUNYHOCTh, HaOIIOICHNE,
AKCIIEPUMEHT, MOJICIINPOBAaHNE, N3MEPEHHE, MOJICTIh, SIBJICHHE, ITAPHUKOBBIN YD (DEKT,
TEXHOJIOTHSI, MaTEPHAITBI.

®dusnka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH, U30TOIIHI,
PalMOaKTUBHOCTD, MOJIEKyJa, OJEKTPUYECKUN  3apsi, POBOHUKH,
MOJTYIPOBOJAHUKH, JMAJICKTPHUKH, dborosnemeHT, BEIIECTBO, TEJIO,

00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTD,
KpHCTA/UTUYECKask PeETKa, CIUIaBbl, (PU3UUYCCKUE BEITMUNHBI, CIUTHHUIIBI H3MEPCHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorusi: ¢gorocunTes, npixanue, Omocdepa, IKOCUCTEMa, MUHEpAIbHBIC
ynoOpeHusi, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, TMTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IBI, TOJIC3HBIE
HCKOIIaeMbI€, TOTLITUBO, BOHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILETro
oOpa3oBaHus JOCTUTalOTCs B XoJ€ OOyYeHHUs XUMUU B €IUHCTBE Y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTA B COOTBETCTBUM C TPAAULUOHHBIMU POCCUNUCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HPUHSATHIMU B
o0miecTBe MpaBUIaMM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUs1, CAaMOPA3BUTHUS U COLUAIN3ALUN O0yYarOIIUXCA.

JIMYHOCTHBIE ~ pe3yJbTaTbl  OTPaKarOT  TOTOBHOCTh  OOyYaroIIMXCs
PYKOBOACTBOBAaTbCSl CHUCTEMOH TMO3UTHUBHBIX ILIEHHOCTHBIX OpHEHTAlMi U
pacivpeHue OnbITa JAESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTU:

1) maTpuoOTHYECKOro BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIEIUIO, ITIOHMMAHUS 3HAYEHUsS XUMUYECKOM HAyKH B JKHU3HU
COBPEMEHHOIO O0IIECTBa, CIOCOOHOCTU BIAJETh AOCTOBEPHON HMH(poOpManuen o
MEPENOBBIX JTOCTHKEHHUSIX M OTKPBITUAX MHUPOBOM M OTE€YECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U OOIIECTBa; 2)
IrPa’KAAHCKOr0 BOCIIUTAHMSA:



NPEACTABIEHUS] O COLUMAJIbHBIX HOpPMax M MpaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUM B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YueOHOUCCIIEA0BATEIbCKON, TBOPUECKON U JPYTUX BUAAX JIEITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESTENbHOCTH MPHU BBIMIOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3aJ1a4, BBIMOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOITOHUMAHUIO U B3aUMOTIOMOIIIH
B MPOIECCE ITON YUeOHOU AESITeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEICHHE
U NOCTYIIKM CBOMX TOBApUIIEH C IMO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHHUS MOCIEACTBUN MOCTYNKOB; 3) HEHHOCTH HAYYHOI0 NMO3HAHUSA:
MHPOBO33PEHUYECKNE TPEACTABICHUS O BEUIECTBE W XUMUYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIAIOLINC
OCHOBY JUIsi TIOHUMAaHHs CYITHOCTH HAy4YHOW KapTHUHBI MHpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOIbI, B3AUMOCBA3SAX YEIOBEKA C
NPUPOJHON CpEeAOM, O POJM XUMHH B TIO3HAHWH OTHUX 3aKOHOMEPHOCTEW;
[03HABATEJIbHBIE MOTHBbBI, HAITPABJICHHBIE HA MOJYYEHNE HOBBIX 3HAHUU 10 XUMUH,
HEOOXOMMMBbIE IS  OOBSICHEHUS HAONMIOMAEMBIX TMPOIECCOB W  SIBIICHHUIA,
MMO3HABATEIHLHOW, WH(POPMAIMOHHOW W YHUTATEIbCKON KyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHONM pabOThl ¢ Y4YE€OHBIMH TEKCTaMH, CHPABOYHOMU
JTUTEpaTypoil, JOCTYNHBIMM TEXHHUUYECKUMHU CpeACTBaMU HHGOPMAITMOHHBIX
TEXHOJIOTHI; UHTEpEC K 00YYEHUIO ¥ MO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, MPOEKTHOM U HCCIEN0BATEIbCKOM
JESATETIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHSI OOy4YeHUS B
JIAIbHEHIIIEM;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 37I0POBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEeNpUATHE BPEIHBIX MPUBBIYEK (yHOTpPEOIEHHs aKOrojsi, HAPKOTUKOB, KypEHHs),
HEOOXOMUMOCTH  COOJIONECHUST TIpaBWJI  O€30MAaCHOCTH TMpU  OOpamieHuu ¢
XUMHUYECKAMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU; 5) TPY10BOr0 BOCIIUTAHUS:

MHTEpEeC K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyna pa3indHOro poja,
YBaXXEHUE K TPYIYy U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH, B TOM YUCIIE HA OCHOBE
MPUMEHEHUsT  NPEIMETHbIX 3HAHUM 1O  XUMHUH, OCO3HAHHBIA  BBIOOD
MHJIUBUIYATbHON TPAEKTOPUHU NPOAOIHKEHHSI 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHOW MPO(EeCCHOHAIBHON ACSITEIbBHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBAThCS B MPO(ECCHOHAIBHOU cpefe; 6) IKOI0rn4ecKoro
BOCIIUTAHMSA:



IKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emiile, OCHOBE €€ CyIIECTBOBAaHMS, INOHUMAaHHE LEHHOCTH 3I0pPOBOTO U
O6e3onmacHOro o0pa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nuecKkoMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHHE LIEHHOCTU COOIOICHUS
npaBui 0€30MaCHOTO MOBEJACHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOKAIOIIMX 3J0POBBI0 M JKWU3HHU JIIOEH; CIIOCOOHOCTU NPUMEHSTh 3HAHUA,
NoJIydyaeMble MpPH HW3YYEHUH XUMHUHU, JJI PEIICHUs 3a]1a4, CBA3AHHBIX C
OKpYKaloIIeld NPUPOAHON CpeIoil, HJis MOBBILIECHUS YPOBHS SKOJIOTHYECKOU
KyJBTYPBbI, OCO3HAHUS III00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM U Ty TeH ux
pELICHUsI TOCPEACTBOM METOAOB XMUMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCS MM B IIO3HABATEJIbHOM, KOMMYHMKATHBHOW W COLMAIBHOMN
IIPAKTHKE.

METAINIPEAMETHBIE PE3VYJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJabTaTOB BBIJICTSIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHUsI OOIIIEHAYUYHbIE TTOHATHUS (3aKOH, TEOPHS, MPUHITHII,
runore3a, (akT, CcHUCTeMa, TMpPoIEecC, OIKCICPUMEHT U JpPYyroe.), KOTOpbIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUM M3 ITUX MPEIAMETOB (POPMHUPOBATH MPEICTABICHUE O IETOCTHOMN
HAYyYHOW KapTHHE MHUpPa, U YHUBEpPCAJIbHBIC YUeOHBbIC JACHCTBUS (TIO3HABATEIbHbIC,
KOMMYHHKATUBHbBIC, PETyJISTUBHBIC), KOTOphIE oOecrneunBaroT (HOpMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIJITAHUPOBAHHMIO M OCYIIECTBICHUIO YYCOHOM
JIeSITEILHOCTH.

Ilo3HaBaTe/ibHBIEe yHHMBepcajibHble Yy4deOHble fAeiictBusi ba3oBbie
JIOTHYeCKHe JIeliCTBUsI: YMEHHUS HCMOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIIJICHUS
IpU OCBOCHUM 3HAHMI: PaCKpPhIBATh CMBIC] XUMUYECKUX MOHATHH (BBIACIATH UX
XapaKTepHbIE TMPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMHU IOHATHSMH),
HCIIOIb30BaTh MOHATHS IS OOBSICHEHUS OTIASIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh
OCHOBAHHMS ¥ KPUTECPHH I KJIACCH(PUKAIIMN XUMUUSCKHX BEIIECTB M XMMUISCKUX
peaKIuii, yCTaHaBIMBaTh NPUYNHHO-CICACTBCHHBIC CBS3M MEXIYy OOBEKTaMU
W3YUYEHUsI, CTPOUTh JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, MO
aHAJIOTUM), JeNaTh BBIBOJLI U 3aKJIIOYEHUS; YMEHHE MPUMEHSIThH B IIPOIIECCe
MO3HAHUS MOHATUS (MPEIMETHBIE U METANPEAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC)
MOJI€NIA, MCIOJIb3yeMbl€ B XHMHUH, NMPeoOpPa3OBBIBaTh HIMPOKO MPUMEHSEMBIC B
XUMUU MOJIETbHbIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
xuMuueckass (opMmyiia W ypaBHEHHE XHUMHUYECKOM peakluu — MpU pPElIeHUU
y4eOHOIO3HABaTEIbHBIX 33/1a4, C YYETOM O3THUX MOJCIBHBIX MPEACTABICHUN
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUM, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,



NPUYUHHOCTEACTBEHHbIE CBA3M M MPOTUBOPEUMS B H3Yy4YaeMbIX Mpoleccax u
SBJICHUSIX.

ba3zoBble  mccienoBareJbCKHe — JEHCTBHSA:  YMEHUE  HCIOIb30BaTh
IIOCTAaBJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B KauE€CTBE
OCHOBbI  JUIsi  (pOpMHUPOBAHMS  THIOTE3bl MO  TPOBEPKE  IPaBUIBHOCTU
BBICKAa3bIBAEMbIX  CY)KJIEHUH; MNpPUOOpEeTEeHHEe OmblTa MO0 IJIAaHUPOBAHHUIO,
OpraHM3allK U NMPOBEJICHUIO0 YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HaOI01aTh 3a
XOJIOM MPOLIECCA, CAMOCTOATEIBHO IPOrHO3UPOBATH €TO PE3YIIbTaT, (OPMYIUPOBATH
0000IIeHUsI U BBIBOABI IO pe3yjibraTaM IPOBEAEHHOIO OIbITa, HCCIEAOBaHUS,
COCTaBJIATh OTYET O TpojaenaHHON pabore. PaGora ¢ uHdopmaumeii: ymeHue
BBIOMPATh, AHATM3UPOBATH U HHTEPIPETUPOBATh HH(OPMAIIUIO PA3INYHBIX BUIOB U
(dopm npeacTaBiIeHUs, MOIYYaEMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TOMYJISIpHAS
JUTEpaTypa XUMUYECKOTO COAEp’KaHWs, CIPAaBOYHBIE IOCOOMs, PpPEeCypChl
WNHTepHeTa), KPUTHUYECKHM OLEHUBATH IPOTHBOPEYHMBYIO U HEJOCTOBEPHYIO
uHGOPMAINIO; YMEHHUE MPUMEHSTh Pa3INYHbIE METOMBI U 3alPOCHl IPU MOUCKE U
orOope HWH(pOpMAUMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JUIA
BBIIIOJIHEHNS Y4YEOHBIX M TO3HABATENIbHBIX 3aJ1a4  OINpPEAENEHHOIO THIIA,
NpuoOpeTeHre  OmblTa B OOJACTM  HUCIIOJIB30BaHUSA  MH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOT'Hi, OBJIAJIEHUE KYJIBTYPOIl aKTUBHOTO UCIIOJIb30BAHUS
Pa3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BBIOMPAaTh ONTUMAJIbHYIO (hOpMY
npecTaBiieHus MHPOPMaLUK U WUTIOCTPUPOBATh PEIllaeMble 3a/1a4l HECI0KHBIMU
CXE€MaMH, TuarpaMMamMHu, IpyruMu popmaMu rpaduku ¥ UX KOMOMHALMSMU; YMEHUE
UCIIONIb30BaTh W AaHAJIM3UPOBATH B Tpolecce Y4YEOHOW M HCCIIeOBATEIbCKOU
JEeSATENbHOCTH UH(OPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEILCKOTO X0341iCTBA U
TPaHCIIOPTa HA COCTOSIHUE OKPYXKAIOIEH MPUPOIHON CPEIbI.

KomMMyHHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

YMEHHUS 33J]aBaTh BOMPOCHI (B X0/1€ Auasiora u (Win) IUCKYyCCUU) MO CYILIECTBY
oOcyxmaeMoil Tembl, (HOPMYIUPOBaTh CBOM MPEAJIOKEHUS OTHOCHUTENIBHO
BBIMIOJIHEHUSI MOPEJJIOKEHHOW  3a/laud; yMEHUsl MPEJICTABIATh IOJTYyYECHHbIE
pe3ynbTarhl MO3HABATENbHOU JEATEbHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaX;
JIeJIaTh MPE3EHTALUI0 PE3YJbTATOB BBIIOJIHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(;TabopaTopHOTO OMBITa, JIAOOPATOPHON PAOOTHI MO MCCIIECIOBAHUIO CBOWCTB
BEILECTB, yYEOHOr0 MPOEKTA); YMEHUS yU€OHOI0 COTPYAHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MTO3HABATEILHOM U UCCIIEI0BATEIBCKON IEATEIbHOCTH MPU PELIEHUU
BO3HHMKAIOIMX NpOOJIEeM HAa OCHOBE y4d€Ta OOLIMX MHTEPECOB W COIVIACOBAHMS
no3utuid (0OCYXIeHusl, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbD», KOOPAMHALIUS
COBMECTHBIX JICHCTBUM, OIpPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM palboThI U IpyTHUE).



PeryasiTuBHble yHUBepcaJIbHbIe yUeOHbIe el CTBUSA:

YMEHHE CaMOCTOSITEIbHO OINpEAeNATh UENH ACSTeNbHOCTH, TUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIMPOBATH U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NEeSATeIbHOCTh, BEIOMpPATh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI PEIICHUS YUCOHBIX U
NO3HABATEJIbHBIX 3a/1a4, CaMOCTOSITEJILHO COCTaBJIATh WM KOPPEKTHPOBATH
NPEMIOKEHHBIN  aJIrOPpUTM JEWCTBUM TpPU BBINOJIHEHUM 3aJaHUM C Y4YETOM
MOJTyYEeHUs] HOBBIX 3HAHUNM 00 HM3ydaeMbIX OOBEKTaX — BEIIEeCTBaX M PEaKIMIX,
OLICHMBATh COOTBETCTBHE MOJYYEHHOIO pE3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaIMETHBIX pE3yJabTaTOB IO OCBOEHHUIO 00sA3aTeIbHOIO
CONEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOW ¢enepanbHOl paboueid MNporpaMMmon,
BBIJIETISIIOT: OCBOEHHBbIE OOYYalOIIMMHUCS Hay4YHbI€ 3HAHUSA, YMEHHUS M CHOCOOBI
neucTBuil, crnenudpuyUeckue Ui OPeIMETHOM o0sacTh «XUMHS», BHJbI
NESATENbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUS, €ro HMHTEpIpeTaluHu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysibTarbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y OOYHAIOIIUXCS YMEHUI:

* packphIBaTb CMBICJI OCHOBHBIX XHMHYECKHX IIOHSATHMH: aTOM, MOJIEKYJIa,
XUMHUYECKANA 3JIEMEHT, NPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAs M HEOAHOPOJHAS), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHCIIOTa, OCHOBAaHHE, COJIb, AIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCIIEHUS, XUMUYECKasi peakius, KiacCu(uKalus peaKuil: peaxiuu
COCIMHEHHUSI, PEaKLUU pa3JIOKECHHs, pEaKkUMH 3aMElIeHUs, peakUuu
oOMe€Ha, 7K30- U 3HIOTEPMUYECKHE PEAKIUH, TEIIOBON 3PPEKT peakuuu,
AJIpO aroma, 3JEKTPOHHBINA CJION aToMa, aTOMHasi OpOUTallb, pauyC aroma,
XUMHUYECKasi CBSI3b, MOJSPHAS U HEMOJSpHas KOBAJECHTHAs CBSA3b, HOHHAsS
CBS3b, MOH, KaTHMOH, AaHWOH, pPacTBOp, MaccoBas JOJs BellecTBa
(TIpolIeHTHAsI KOHIIEHTpAIIKs) B PACTBOPE;

*  WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX TOHSATHH U
OPUMEHSTh 3TH MOHATHS NPU ONMCAHUU BEUIECTB U UX MPEBpaICHUM;

*  HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsSI COCTaBJICHUS (DOPMYIT BEIIECTB
Y YPAaBHECHUN XUMHUYECKUX PEAKLINM;

ONpEeleNsITh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHCIIEHHS  DJEMEHTOB B  OHMHAPHBIX  COEIWHEHHSX,
MPUHAAJIEKHOCTh BEUIECTB K OINPEAENEHHOMY KIIACCy COEIMHEHHH I10



dbopmynam, BHUJI XUMHYECKOM CBSI3U (KOBAJICHTHass W HOHHAs) B
HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBath cMmbica Ilepumomnueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBaTh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B llepumonnueckoid cucreme,
3aKOHOB  COXPaHEHHs  MacChl  BEUIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YUEHHUS, 3aKOHAa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBarh TabmuuHyro Gopmy Ilepuonnueckon
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3jiMyaTh TOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «nobounast noarpynna (b-rpymnma)y», mansie u
OoNbIIMEe TEPUOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuommueckas cucrema XuMHYeckux d3imemeHToB J[. .
MeHnieneeBay € YHUCIOBBIMU XApAaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsil spa, 00IIee YUCIIO MIEKTPOHOB U
pacrpeenieHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1IacCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHUUECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIY U COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, MO TEMIOBOMY 3D (PeEKTy);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XMUMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPIK/asi ONMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOLMX XUMUUECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTM TIPOTEKAHHS XUMHUYECKHMX [MPEBpAILLCHHUI B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPDHYIO U MOJISIPHYIO MACChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »JJIeMEeHTa IO (opMyJie COECTUHEHUs,
MacCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XMMUYECKON PEaKInH;

MIPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON IEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTEMAaTH3aIluio, KIacCH(pUKAIHUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JIsl M3Yy4YEHHsS] CBOWMCTB
BEIIECTB M XUMHUYECKUX PEAKIUN, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOMIOJCHUE, W3MEPEHHE, MOJACITUPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

CJIEI0BATh MPaBUJIaM IOJIb30BAHUS XUMUYECKOW MTOCYA0M U 1a00paTOPHBIM
o0opy/loBaHMEM, a Takke MNpaBuiaM oOpalleHus C BeIIeCTBAMU B
COOTBETCTBUU C MHCTPYKIHUSMH 1O BBINOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB MO0 MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB



(Bomopoma M KHCIOpoJa), NMPUTOTOBIECHUIO PAaCTBOPOB C ONPENEIIEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMUYECKUE DKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIENOYEH U
KHCJIOT € MIOMOLIbIO0 MHMKATOPOB (JIAKMYC, (peHOon(TanenH, METHIOPaHK U

JpyTHe).

K koniy oOyuenus B 9 kjacce npeaMeTHbIE pe3ysibTarbl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKUX TMOHSATHM: XUMHYECKUU
AJIEMEHT, aroM, MOJIEKYyJa, WOH, KaTuOH, aHHOH, MNPOCTOE BEIIECTBO,
CJI0KHOE€ BENIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHCIICHUSI, XUMUUYECKasl PEaKIusi, XUMUYECKasl CBs3b, TEIJIOBOU 3(PdeKT
peakiuu,  MOJib,  MOJSIpHBIA  O0BEM,  PAcTBOpP,  AIEKTPOJIHUTHI,
HE3JICKTPOJIUTBI, 3JIEKTPOJUTHYECKAsT IUCCOLMALNSA, PEAKIUU HOHHOTO
oOMeHa, Karaiu3arop, XUMHUYECKO€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMbIE pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCJIIEHUE U BOCCTAHOBJICHUE, AJUIOTPOTIHS,
aMmdoTepHOCTb, XUMHYECKast CBSI3b (KoBaJICHTHAs, MOHHaA,
MeTaJlTHYecKas ), KpucTaJinueckas pemérka, Koppo3usi MeTaJIJIOB, CIIABbI,
CKOPOCTh XMMHYECKON PEAKILMH, MPEACTbHO JOMYCTUMAs KOHIICHTPALMS
ITJIK BemniecTna;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
IPUMEHATH 3TH MOHITHUS IIPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKHUX PEAKIIUM;

ONPEACINATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOINO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHUN MO (opMyaaM, BUJI XUMUYECKOU
cBs3W (KOBaJIeHTHAasl, HWOHHAs, MeETAJUIMUeCKas) B HEOPraHMYECKUX
COEAMHEHUAX, 3apsji MOHA MO XUMHYECKON (dopmyre, XxapakTep Cpelabl B
BOJHBIX PAaCTBOpPAX HEOPraHWYECKUX COCAUHEHUMN, THI KPUCTAIMYECKON
PEILIETKA KOHKPETHOIO BEIIECTBA;

packpbiBath cMbIci llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh, €ro MOHUMAHHUE: OIUCHIBaTh U XapaKTepU30BaATh
TabnmuuHyo (opmy Ilepuomuueckoil CUCTEMBbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuarh TOHATHS «INIaBHasg moarpymnmna (A-rpynma)»y W «1moOodHas
noarpymnma (b-rpymma)», Mamblie W OONbIIHE MEPUOABI, COOTHOCHTH
0003HauYCHMSI, KOTOPHIE UMEIOTCS B IEPUOTUUECKOM TaOIHIlEe, C YUCITIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMMHMYECKHUX JJIEMEHTOB (COCTaB U



3apan  sApa, oOmiee YUCIO JJIEKTPOHOB U paclpeiesieHHe UuX 10
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCJIMHEHUU B Mpejesiax MaJlbIX NEPUOAOB U
[JIABHBIX MOJrPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIY U COCTaBy YYACTBYIOIIMX B pPEaKLIHH
BEIIECTB, MO TEIIOBOMY d(DPeKTy, M0 U3MEHEHHIO CTENEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEU(PUISCKUE XUMUYECKHUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, IIOATBEPXkIAasi OMNHCAHUE
IIPUMEPAMH MOJIEKYJSIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIUN;

COCTaBJSATh YPAaBHEHUS OJIEKTPOIUTHYECKOW JIUCCOLUMALMU  KHUCIHOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIMIA HOHHOTO
oOMEHa, ypaBHEHUs peakluil, NOATBEPKIAIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3M MEXK]y BEIIECTBAMU PAa3IMYHbBIX KJIACCOB;
packpbIBaThb CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHMA
MOCPEJICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHCa ATUX PEaKIIMii;

IPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXKHOCTU TPOTEKAHUS XHUMUYECKUX IMPEBPALICHUI B pa3IU4HbIX
yCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOrOo »3JeMeHTa 1o (opMysie COeIUHEHUs,
MAacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XMMUYECKON PEaKInH;

coOJII0aTh MpaBuiia MOJIb30BAHUS XUMUYECKOU MOCYA0H U J1ab0paToOpHBIM
o0opyloBaHUEM, a TaKkKe IMpaBWia OOpalleHusl C BElIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TI0 BBITIOJHEHUIO J1ab0OpaTOPHBIX
XUMHYECKHUX OMBITOB I10 MOJYyYEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(amMMMaka u yIJIEKHCIIOTo Tra3a);

MIPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KaUeCTBEHHBIN COCTaB Pa3INIHBIX
BEIIECTB: PACIO3HABaTh OIBITHBIM MYTEM XIJIOpUI-, OPOMUA-, HOIUI-,
KapOoHar-, Qocdar-, cunmkar-, cyibpar-, THIAPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEPALIUU MBICIUTEIbHON ACSITEIbHOCTH — AaHATIU3 U
CHUHTE3, CpaBHEHUE, O0000IIeHHEe, CHUCTEMATU3alUi0,  BbBISBICHHUE
NPUYUHHOCIEICTBEHHBIX CBSI3€W — U1 M3Y4YEHUs] CBOMCTB BELIECTB U



XUMUYECKUX PEeaKIUid, €eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIO/ICHUE, U3MEPEHUEe, MOJICTUPOBAHUE, DKCIICPUMEHT (peallbHBbIA U
MBICJICHHBIN).



TEMATUYECKOE IINTIAHUPOBAHUE 8 KJIACC

KosmnuecTBO 4acoB

Ne HaumenoBanue pasaesioB u DJIeKTPOHHBIE (HU(PPOBbIE)
n/n TeM MPOrpaMmbl KouTtpoiabnbie IIpakTHyeckue o0pa3oBaTeJIbHbIE PeCypPChI
Bceero padoTsbI padoThI
Paznen 1. [lepBoHavyasibHble XUMHYECKHE TIOHSATHS
Xumusi — BakHasi 0071aCcTh
11 €CTECTBO3HAHUSA U 5 ) bubmuoreka [IOK
’ MPAKTUYECKOM NeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemmecTBa n XumMudeckue 15 1 bub6moreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nen 2. Ba:xxneiimmue NPpEeaACTABUTEC/IN HEOPraHUIECCKUX BEIIECTB

21 Bosnyx. Kucnopon. Ilonsarue 6 bubnuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoxa.Ilonsarue o kucimorax 2 1 Bbubmmoreka IJOK

' 1 COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pactopsl. [Tonsitue 06 5 | | bubnuoreka [IOK

OCHOBAHHSX

https://m.edsoo.ru/7f41837¢
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OCHOBHEBIE KJIACCEI

24 o
HEOPraHWYECKUX COCIUHEHUN

11

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

30

Pasnen 3. [lepuoguuecknii 3axon u Ilepuonnyeckas cucrema xumudeckux 31eMmeHToB Jl. U. MenaeneeBa. CTpoeHue aToMOB.

XumMuyeckas cBa3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pe€aknumn

[Teproguueckuii 3ak0H U
[lepuoanueckas cuctema

bubmuoreka [JOK

3.1 7
XUMHUYECKHUX 3y1eMeHToB /1. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CrpoeHue aroma
XuMHYeCcKast CBS3b.
3.2 OxucnaurensHo- 8 Bubmuorexa HOK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINHU
bubaunoreka IIOK
rtoro o pasaeiy 15 https://m.edsoo.ru/7f41837¢
bubauoreka IIOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB 11O
[NPOI'PAMME

68
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9 KUIIACC

KosinuecTBO yacoB DJIEeKTPOHHbIE
N HaumeHoBaHnue (uudposbie)
n/ n PAICTOB | TEM B KonTposbu IIpakTHyeck o0pasoBareinLHbIE
cer o
MpOTPAMMEL ble padoThI ue padoThl pecypeel
Pasnea 1. BemecTBo 1 XuMHu4ecKHe peakun
IToBTOpEeHue n
yriyOneHnue bubnuoreka [IOK
1.1 3HAHWI OCHOBHEBIX 5 1 https://m.edsoo.ru/7f41
paszenoB Kypca 8 a636
KJ1acca
OCHOBHBIC
bub6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHUYECKUX
. a636
peakmuit
DIEKTPOIUTHYEC
Kasi JUCCOITHAIIHSL.
XUMHUUYECKUe bubmmoreka HOK
1.3 peaxiuy B 8 1 1 https://m.edsoo.ru/7f41
pacTBopax 2636
Hroro no pazgeny 17
Pa3nea 2. HemeraliIbl M X cOeANHEHHUS
OO6mas
XapaKTepUCTUKA
S — bubmunoreka [IOK
2.1 N — 4 1 https:/m.edsoo.ru/7f41
VIIArpynmnsr. a636
["anorenst
OO6mias
XapaKTepUCTHKA
XUMHUYECKHUX bub6mmoreka IJOK
2.2 3JICMCHTOB 6 https://m.edsoo.ru/7f41
VIArpynnsl. Cepa a636

" e€ coOeqUHEHNSI
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OOwas

XapaKTepUCTHKA bubmuorexka HOK
2.3 XUMHUYECKUX https://m.edsoo.ru/7f41
5JIEMEHTOB 7 2636
VArpynnel. A3or,
docdop u ux
COCMHECHUS
OOGmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB bubmuoreka [IOK
24 [V Arpynmsl. 8 https://m.edsoo.ru/7f41
VYrnepon u a636
KPEMHHU U UX
COCAMHEHUS
Hroro no pazneny 25
Paszgen 3. MeTaJllIbI M HX COeTUHEHHUS
OO0mue cBoiicTBa bummorexa [IOK
3.1 4 https://m.edsoo.ru/7f41
METaJIJIOB
a636
Baxnetimme bubmuoreka [IOK
3.2 METaJIJIbI U UX 16 https://m.edsoo.ru/7f41
COEIMHEHU S a636
Nroro no pazneny 20
Pa3nen 4. Xumus u okpyxkamwias cpeaa
Beiectsa u bubnuoreka IIOK
4.1 MaTepualibl B 3 https://m.edsoo.ru/7f41
KH3HHU YEJIOBEKA a636
Hroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41

a636
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