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INOACHUTEJIBHAS 3AITMCKA

[IporpaMmma 1O XUMHMM Ha YPOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBe TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHONM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a rtakxke Ha OCHOBe (QenepanbHOl paboueil MporpaMMbI
BOCIUTAHUS U C YYETOM KOHUEMIMHU MPEINOIaBaHusi yueOHOro npeamera « Xumus»
B 0Opa3oBaTenbHbIX opranu3auusx Poccuiickoit @eaepaunu.

[Iporpamma mo Xumum 1a€T MpEACTaBICHHE O LEIAX, OOIICH CTpaTeruu
oOy4eHMsl, BOCHHUTAHMS M pa3BUTUA OOYYaIOUIMXCS CpEeACTBAMH Yy4eOHOro
npenmMera, YCTaHABIMBAET o0s13aTeNbHOE NPEIMETHOE  COJEpPIKaHUE,
NpelycCMaTpUBAET paclpee/ieHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHE 10
paszeiaM M TeMaM NporpaMMbl MO XUMHH, ONPEAENIeT KOJIMYECTBEHHBIC H
Ka4CCTBCHHEIC XapaKTepHCTHKH COoJICpiKaHu, pel{omeﬁﬂyemy}o
NOC/IE0OBATENbHOCTh ~ M3YYEHHS] XMMHM € YUYETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTHKM Y4yeOHOro mpoliecca, BO3PACTHBIX
oco0eHHOCTel  00yuaroluxcsi, Olpejesiser BO3MOMXKHOCTH — IpeaMmera  JUIs
peayi3allii TPeOOBAaHUM K pe3ysjbTaTaM OCBOCHUSI OCHOBHOM OOpa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I11ero oOpa3oBaHus, a Takxke TpeOOBaHUN K
pe3yabTaTaM 00y4eHHs XUMHUH Ha YpOBHE IIeNeH U3YYCHHS TpeaAMeTa U OCHOBHBIX
BUJOB y4eOHO-TIO3HABATENHHON JEATEIHHOCTH OOYYarOIIErocss MO OCBOEHUIO
y4€0HOr0 CO/IepIKaHMSL.

3HaHUE XUMHUHM CIYKHUT OCHOBOW sl (DOPMUPOBAHHMSA MHMPOBO33PEHUS
oOy4Jaromierocs, ero MnpeAcTaBJIeHHii 0 MaTepuaJIbLHOM €IMHCTBE MHpPA, BaKHYIO
ponb urpaioT (GopMHpyeMble XHUMHEH MPEACTABICHUS O B3aWMOMPEBPALICHHIX
YHEPruv U 00 IBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MYTAX PEIICHUs TI00aIbHbIX
npo0sieM yCTOMYMBOIO Pa3BUTHUSL YEIIOBEYECTBA — ChIPHEBOM, HYHEPreTUYEeCcKOMH,
MUILEBOI U HKOJIOrMUYECKOM 0€3011acHOCTH, ITPo0IIeM 3paBOOXPAHEHHUSL.

N3yueHnue XxumMuu:

CMOCOOCTBYET  pealnu3allid  BO3MOXKHOCTEH Ui CAaMOPa3BUTHA U
(hopMHUpOBaHUS KYJIBTYPbl IMYHOCTH, €€ 00I11eH U (PyHKITMOHAILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (DOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0yyaroImuxcs, HaBBIKOB WX CaMOCTOATEIbHOW  y4eOHOW  JeATENbHOCTH,
IKCTIEPUMEHTATIBHBIX M MCCIACAOBATEIBCKHX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKM3HU, TAK U B TPOPECCUOHATBHOMN AESITEIbHOCTH;

3HAKOMHUT CO CHenu(UKOl HAYYHOTO MBINUICHUS, 3aKIaJbIBACT OCHOBHI
1[EJIOCTHOTO B3IJIsi/la HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYUHOW PaMOTHOCTH O0YUarOIIMXCS;

crocoOcTBYeT (OPMUPOBAHMIO 1IEHHOCTHOTO OTHOLICHHSI K E€CTECTBEHHO--
HAyYHbIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIAJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOIINUXCS.

JlaHHble HampaBieHUsT B OOyUYE€HUM XUMHUU O0ecrneduBaroTCsl creuudukoin
cojiepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  SIBJISIETCS  Iearoruyecku
aanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHMH Ha OINPEAeIEHHOM dTalle eé
pa3BUTHSL.



Kypc xumMuM Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHusl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBI TMEPBOHAYATIBHBIX TOHATHNA XUMHH, OCHOB
HCOPTaHWYECKOW XWUMHH ¥ HEKOTOPBIX OT/CNBHBIX 3HAYMMBIX TTOHSATHI
OpPraHUYECKON XUMUH.

CtpykTypa cojaepikaHus MPOrpamMMbl MO XUMUU CPOpMHpPOBaHA HA OCHOBE
CHCTEMHOro mojixojga kK e€ msydeHuio. CojaeprkaHue CKIIAIbIBACTCA W3 CHCTEMBI
MOHATHH O XUMHUYECKOM DIIEMEHTE M BEIIECTBE U CHCTEMBI TIOHATHH O XUMHYECKOH
peakiuu. O6e OSTH CHCTeMBI CTPYKTYpHO OpTraHHW30BaHbI TIO TPHHIIHITY
I0CJIeIOBATEIbHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX IPEJICTABICHUI
pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonngeckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYCHHSI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3H;

— TpeJcTaBieHUH 00 JJIEKTPOJIMTHYECKOW JIMCCOIHAIlMM BENISCTB B
pacTBopax.

Teopernyeckne 3HAHMA pPAcCMAaTPHUBAIOTCS HA OCHOBE JIMITHUPHYECKH
MOJYUYCHHBIX U OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCAEAOBATEILHO OT OJHOTO
YpOBHS K JPYromy, BBIMONHsS (YHKIAH OOBSICHEHHS ¥ TPOTHO3ZMPOBAHUSA
CBOWCTB, CTPOCHHUS M BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOJYUYEHUS
M3y4aeMBbIX BCIIECTB.

OcBoenne mporpammbl MO  XUMHHM  CHOCOOCTBYeT  (DOPMHUPOBAHMIO
MPEICTABICHUA 0 XUMUYECKONW COCTaBIAIONIEH HAYYHOH KapTHHBI MUPA B JIOTHKE
e CHCTEMHOW TPHUPOJBI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO |
METOJIaM TIO3HAHWS B Hayke. M3ydeHune XUMHH MPOUCXOJUT C MNPHBJICUCHUEM
3HAHUN M3 paHee M3Yy4YeHHBbIX Y4eOHBIX mpeaMeToB: «OKpyK AU MUY,
«buomnorus. 5—7 xknacce» U «Dusnka. 7 Kiacey.

[lpy w3ydyeHWn XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHHH OCHOB
XHUMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMH
NESITEIHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3ajavya y4yeOHOro mpeamMera COCTOUT B (POPMHPOBAHHUH CHCTEMbI XHMHUYECKHX
3HAHUW — BOKHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKHUX TOJ0KEHUH,
TOCTYMHBIX 0000IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, sA3blKka HAYKH, B
NpUOOIIEHNN K HAayYHBIM METOJaM I[IO3HAHUS TIPH M3yYCHUW BEIIECTB W
XHUMHYECKUX pEaKiui, B (POPMUPOBAHUM U PA3BUTHH IMO3HABATEIIBHBIX YMEHUH U
MX TNpPUMEHEHHMH B ydeOHO-IO3HABaTeIbHOM W  ydeOHO-HUCCIe0BaTeIbCKOM
NeSITEIBHOCTH, OCBOGHUM TPaBMJ O€30MacHOro OOpamieHus ¢ BELIECTBAMH B
MOBCETHEBHOM JKHU3HH.

Ilpu u3yyeHUN XMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs Ba)KHOE
3HAYEeHHUE NTPUOOPEITN TaKue [eJN, KaK:

— (OpPMUPOBAHME MHTE/ICKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHHI0, COTPYAHHUYECTBY, CAMOCTOSTEIIBHOMY TPHHATHIO PEIICHUH,
CTIOCOOHOM afanTHPOBATHCA K OBICTPO MEHAIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBIICHHOCTh OOyYeHHS Ha CHCTEMaTHYecKoe TMpUOOIIeHHE
00ydJarmuxcss K CaMOCTOSITEJIbHON IMO3HABATEIBHON JEeATEIbHOCTH, HAYyYHBIM



METO/IaM TO3HaHUS, (GOPMUPYIOUIMM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecriedeHre yCcIOBH, CIOCOOCTBYIOIINX MTPHOOPETECHUIO 00YYarOIITHMHUCS
OIbITa Pa3HOOOPA3HOM [EATENIbHOCTH, IMO3HAHHMS W CaMOIIO3HAHUS, KIHOUEBBIX
HAaBBIKOB (KJIIOUYEBBIX KOMIIETECHILIUH), MUMEIOLIUX YHHUBEPCAJIbHOE 3HAYCHUE JJIs
pa3IUYHBIX BUAOB IS TEIbHOCTH;

— ¢opmupoBanue o00med GYHKIMOHATLHOM M €CTECTBEHHO-HAY4YHOM
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHHH OOBACHATH W OICHUBATh SBJICHUA
OKPYKAIOIIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS U OINBIT, MOJYYEHHBIC MPH U3YYCHUU
XUMHM, TPUMEHSATH HMX IPU pelIeHUH NOpoOdJieM B TMOBCEIHEBHOW JKU3HU U
TPYJOBOH JI€SITEIbHOCTH;

— ¢QopmupoBanue y O0OyyarOmMXcsg TyYMaHHCTHYECKHX OTHOIICHHH,
NOHUMAHUSl [EHHOCTH XHUMHUYECKHX 3HAHWUH JJIs BBIPAOOTKH HKOJOTHYECKH
11eJ1ecO00pa3HOro IMOBEJeHUss B OBITY U TPYIOBOH [IEATEINBLHOCTH B LEJsAX
COXPAaHEHHMS CBOETO 3/10POBbsl U OKPYIKAIOLIECH IPUPOIHON CPE/Ibl;

— pPa3BHUTHE MOTHBALUMM K OOYYECHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHMS OOIEYETOBCUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduis ¥ HaNpaBIEHHOCTH NalbHEHIIETro
o0yueHwus.

OOmiee YHCIO dYacoB, OTBEACHHBIX JUIA H3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 0011ero odpazoBanus, cocrapiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJem0), B 9 kiacce — 68 yacoB (2 yaca B HEJICTIIO).



COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIC XUMHYCCKHE TOHATHS

[Ipeamer xumun. Poinb XMMHHM B JKU3HHM YejloBeKa. XUMUS B CUCTEME HayK.
Tema w BemecTBa. MU3MYECKUE CBOMCTBA BEIICCTB. ATIPEraTHOE COCTOSIHUE
BeniecTB. [lonaTne 0 meTtomax mo3HaHuA B XMMHHU. YHCTBIE BEIIECTBA M CMECH.
CniocoObl pa3geneHust cMecei.

ATOMBI W MOJEKYNbl. XHUMHYECKHE 3JeMeHTbhl. CHMBOIBI XUMHUYECKUX
351eMeHTOB. IIpocThie U ClI0KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumuueckas ¢opmyna. BaneHTHOCTH aTOMOB XMMHYECKMX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHasT aTroOMHas Macca.
OtHocuTenbHass MOJIEKyIsipHass Macca. MaccoBasi D01 XUMHYECKOTO JIEMEHTA B
COE/JIMHEHUHU.

KomnuectBo BeuecrBa. Mounb. MouspHast macca. B3aumocBs3b KoJiMuecTsa,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHMII BemiecTBa. Pacuérel mo Qopmyrnam
XUMHYECKHX COECINHEHHM.

@u3nYecKue U XUMHUYECKUe ABJICHUA. XUMHUUECKas peaklus U e€ MpU3HaKHU.
3aKOH COXpaHEHHWs Macchl BelllecTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMHMYECKUX PEaKIUil (COCIMHEHUS, Pa3JI0KECHU, 3aMEICHUs, OOMEHA).

Xumuueckui IKcnepumenm:

3HaKOMCTBO ¢ XMMHYECKOM MOoCy0i, mpaBuiaMu paboTsl B 1a00OpaTOpUu U
npuéMaMu obparieHus ¢ J1abopaToOpHBIM 000PYIOBAHUEM, U3YUCHHE M OMMCAHUE
(U3HYECKUX CBOWCTB OOpa3lOoB HEOPraHWYEeCKHX BEIIECTB, HAOJIO/ICHUE
(usnyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJIEHCALMsl BOJbI) U XMUMMUECKMX (FOpEHHE CBEYH, NMPOKAIUBAHUE
MEIHOH MPOBOJIOKH, B3aUMOJACHCTBUE Mella ¢ KUCIIOTOI) SIBNCHUH, HAOIIOACHHUE
ONMUCAHWE TMPHU3HAKOB IMPOTEKAHUSA XMMHYECKUX pEaKIUi (pa3ioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCU/IA
meau (I1) mpu HarpeBaHuu, B3auMoAeHCTBHUE JKeme3a ¢ pacTBopoM coiu meau (1),
M3yYEHHE CMOCODOB pa3elieHusi CMecei: ¢ MOMOIIbI0O MarHuTa, (UIBTPOBAHHE,
BBIMIAPUBAHHUE, AUCTIIUIALIUA, XpoMaTorpadgus, MpoBEACHHE OYUCTKH MOBAPSHHOM
COJIM, HAONIOJIGHHE W  ONHCAaHUE  pe3yJIbTaTOB  IPOBEJICHHS  OIbITA,
WUIFOCTPUPYIOLIETO0 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJIENEd MOJIEKYII
(ImapocTepAHEBBIX ).

BaskHeiilue npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB

Bo3ayx — cmechk razoB. CocraB Bozayxa. Kuciaopon — 3I€MEHT M IIPOCTOE
BemecTBo. Haxoxaenwe xuciopoma B mpupoje, (U3HYECKHE M XUMHYCSCKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue xucinopona. CrocoOsl
MOJy4eHUs KHUCIopoja B JIabopaTopuM U HpOMbINUIeHHOCTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — atoTponHas MoaAu¢uKaus KUCI0poia.

TennoBoit pdeKkT XUMUYECKON pEeakiuu, TEPMOXUMHYECKHE YpaBHEHHS,
9K30- M DHJOTEPMUYECKHE peakiuu. TOIUIMBO: Yrollb M METaH. 3arpsa3HEHHE
BO3/lyXa, YCHIIEHUE NapHUKOBOT0 () (exra, pa3pylieHue 030HOBOTO CJIOS.



Bonopoa — nsznemeHT M mpocroe BeuectBo. Haxokiaenue Bojgopoaa B
npupone, ¢GU3MYECKUEe W XHUMHYECKHE CBOICTBAa, MPUMEHEHHE, CIOCOOBI
noxryyeHusa. Kucnorsr u comnm.

MossipHblid 00BEM ra3zoB. Pacuérel 110 XUMHYECKUM YPABHEHUSM.

dusnyeckue cBoMcTBa BOJAbL. Boma kak pactBopuTenb. PacTBOpBI.
HacebllieHHble M HEHACBILEHHBIE PAacTBOPbI. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas 1015 BeliecTBa B pacTBOpe. XMMUYECKHE CBOUCTBA BO/bl. OCHOBaHMS.
Posib pacTBOpPOB B NPHUPOJIE U B KU3HU yenoBeka. KpyroBopoT BOJIbI B MIPHPOJIE.
3arpsi3HeHHe NPUPOAHBIX BOJI. OXpaHa U OUUCTKA MPUPOIHBIX BOJL.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxcuabl. Knaccudukarus
OKCHAOB:  cozneoOpasyroue  (OCHOBHBIC,  KHCIOTHBIE, aM(oTepHbIE) U
HecosneoOpasyomue. Homenknarypa okcuaoB. Du3MUeCKHE U XMMHYECKHE
cBOKCTBa OKCHIOB. [lonmydeHne okcumIos.

OchoBanusi. Kinaccudukaius OCHOBaHMM: MIENIOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHnknatypa ocHoBaHMM. DHU3HUECKHE M XHMHYECKHE CBOMCTBA
ocHoBaHu#. [lonydyeHue OCHOBaHMIA.

Kucnorsl. Knaccudukamus kucnor. Homenknatypa kucnor. ®usuydeckue u
XUMUYeCcKHe cBoiicTBa KucinoT. Psax aktuBHoctu MertamnoB H. H. bekerosa.
[TonyueHnue KUCIOT.

Conmu. Homenknarypa coneid. @usznueckue U XMMHYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eHeTHYECKast CBA3b MEKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHIA.

Xumuueckuit Ixkcnepumenm:

KaueCTBEHHOE OIpEJICNICHUE CONEpKaHUs KUCIOpPOAa B BO3AyXe, MOIYUYEHHE,
coOupaHue, paclio3HaBaHUEC U M3YYEHUE CBOMCTB KUCIOPOJa, HAOIOACHUE
B3aUMOJICMCTBUSI BEIIECTB C KHMCIOPOAOM M YCJIOBUS BO3HMKHOBEHMSI U
NpeKpaiieHuss TopeHus (moj)kapa), O3HAKOMJIGHHE C 0OpasllaMH OKCHIOB W
ONMMCAaHUE WX CBOWCTB, MOJy4YCHHE, COOMpaHWEe, pacro3HaBaHHE W H3yUCHUE
CBOWCTB BOAOpOJA (rOpeHue), B3auMoAencTBUe BoAopojaa ¢ okcujaoM meau (II)
(BO3MOKHO HCIIOJIb30BAaHME BUACOMATEPUAIOB), HAOMIOACHHE OOpa3lOB BEIICCTB
KOJINYECTBOM | MOJb, HccieloBaHhe OCOOEHHOCTEH pPAacTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPHUMOCTBHIO, IPUTOTOBJIEHHE PACTBOPOB C OMPEACIEHHOM
MacCcOBOU J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHUE BOJIBI C METaJUIaMU
(HaTpeM ©  KaJblMeM) (BO3MOXKHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
HCciIeIoBaHue  0Opas3loB  HEOPraHWYECKMX BELICCTB  pas3iIMYHBIX  KJIACCOB,
HaOI10/IeHHe U3MEHEHHUSI OKPACKU MHJMKATOPOB B PacTBOPaX KHUCIOT M ILeJIOUEH,
u3yueHue B3ammojehcTBusa okcupa mend (1) ¢ pacTBopom cepHOl KHCIOTHI,
KHCJIIOT € METaJUlaMH, pEeaklUui HEeUTpalv3alid, TOJIYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOI0 MeTallla JIAPYyr¥M U3 pacTBOpa COJIM, pElIeHUe
IKCIEPUMEHTAILHBIX 3ajad 10 Teme «BaHeiiine Kiacchl HEOPTaHMYECKUX
COCIMHEHU .

Ilepuoauyecknin 3axkoH u llepuoamuyeckas cucreMa XHMHYECKHX
ytemenToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTEeIbHO-BOCCTAHOBUTEIbHbIE PeaKINH



[lepBble MOMBITKHA KIACCH(UKALMNA XUMHYECKHX 3yeMeHToB. [lonsrune o
rpyNnax CXOJIHbIX D3JIEMEHTOB (ILIEJTOYHBIE W UICIOYHO3EMENBHBIE METAILIbI,
rajoreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTepHBIC OKCHIBI
U TUAPOKCUJIBL.

[Tepronuueckuii 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX 3JIeMEeHTOB [1.
. Mengeneea.  Koporkomepuonnas W JUIMHHONEpUOAHAss  (hopMbl
[Tepnoauueckon cucrembl xumuueckux dnemeHtoB JI. . MenneneeBa. [lepuomamr
u rpynnbl. DU3UYECKHI CMBICI MOPSAKOBOIO HOMEpPAa, HOMEPOB MEPHOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbIX sep. M3otomnbl. DnektpoHsl. CTpocHue
AMEKTPOHHBIX  000J04ek aTtoMOB TepBbIX 20 XMMHYECKHX  SJIEMEHTOB
[Tepuoauueckon cuctemsl J[. M. MenneneeBa. XapakTepUCTHKa XMMHUYECKOIO
JIEMEHTa 110 ero nosoxenuto B [lepuoauveckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajiuyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
META/UIMYECKUX U HEMETAJJIMYECKUX CBOMCTB 110 IPYIIaM U MEPHO/IaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyecKoid CUCTEMbl XMMHUYECKHUX
NEMEHTOB Ul pa3BUTHA Hayku M npaktuku. /I, M. MengeneeB — yd€Hbid n
rpaKIaHHH.

Xumuueckasi cBsi3b. KoBajeHTHast (IIOJsSipHAsE W HEMNOJISIpHAsl) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYCCKUX JIEMEHTOB. OHHas CBS3b.

Crenmenp  okuciaeHus.  OKHCIMTEIbHO-BOCCTAHOBHTEIIHHBIC  PEAKINH.
[Tponiecchl OKUCTIEHNS U BOCCTAaHOBIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenm:

u3y4yeHHe o0pa3loB BEUIECTB META/VIOB M HEMETA/UIOB, B3aHMOJCHCTBUE
FHIPOKCHIa LIMHKA C PAacTBOpPaMU KUCIOT M ILUEJIOYECH, IPOBEICHHE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPbI  OKHUCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUH
(ropenue, peakiuy pa3nokKeHHs, COSTUHEHUA).

Meostcnpeomemmnuie céasu

Peanuzanus MeXNpeJIMETHBIX CBS3ed MpPU W3YYEHUH XUMHH B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIMMX €eCTeCTBEHHO-HAYYHBIX
MOHATHM, TaK ¥ MOHATUH, SBIAIOIIMXCS CUCTEMHBIMH JUJIA OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAy4HbIH (pakT, runoTesa, TeopHs,
3aKOH, AaHaliu3, CHUHTE3, KIacCupUKauus, M[EPHUOJUYHOCTb, HAOJIIOICHUE,
IKCIICPUMEHT, MOACIIMPOBAHUE, U3MEPECHHUE, MOJICIIb, SBIICHUE.

dusmkKa: marepusi, aroMm, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKJIHUJ,
U30TOINbI, PaJMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsi, BELIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEMIECTBa, ra3, GU3WYecKue BETUYHHBI, CIHHHIIBI
U3MEpPEHUs, KOCMOC, I1aHeTsl, 38E31b1, CoHIe.

buomnorus: porocunTes, Abixanue, ouocdepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJIbI,
MIOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasi peaKknusi



Ilepuoanueckuii 3akoH. [lepuoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B U3MEHEHHHM CBOWMCTB
XUMHYECKAX DJJIEMEHTOB IMIEPBBIX TPEX TMEPHUOJOB, Kalaus, KalblUid W HX
COCAUHECHUH B COOTBETCTBHU C IIOJIOKEHHEM »djieMeHTOB B Ilepuoaudeckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHMAbl XMMHYECKOW CBA3M. THUIBI KPHUCTAINIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALNIMYECKOU PEIIETKH U
BHJIa XUMHYECKOH CBS3H.

Knaccudukauss 1 HOMEHKJIATypa HEOPraHWYeCKUX BENecTB. XHMHUECKUE
CBOMCTBA BECIIECCTB, OTHOCAIIMXCS K pa3IMYHbIM KjlacCaM HEOPTaHUYECKUX
COG,I[HHGHHFI, FCHCTHYCCKAA CBA3bL HCOPTraHUYCCKHUX BCILICCTB,

Knaccudukanus XuMU4YECKUX peaklni Mo pa3nvuuHbIM MpU3HaKaM (M0 YUCTyY
M COCTaBy YYacCTBYIOIIUX B PEaKIMHM BEHICCTB, 10 TeruioBOMY 3(¢eKTy, o
U3MEHEHHUIO CTEIEHEH OKUCIICHUS XHMHYECKUX 3JIEMEHTOB, [0 0OpPaTUMOCTH, I10
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUECKHE peakiluu, TEPMOXHUMHUUYECKUE
ypaBHEHUS.

[TorsiTHe 0 ckOpocTH XMMH4YEeCKOW peakuuu. [lonstue o0 oOpaTMMBIX H
HEOOPATUMBIX XUMHYECKUX peakuusax. [IoHATHE 0 TOMOT€HHBIX M IreTepOreHHBIX
peakuusix. [Tonsarue o karanuze. [lonsitue o xumrueckom paBHoBecuu. DakToOpHI,
BJIUSIOLIME HA CKOPOCTh XHMHUYCCKOW PEAKIUM M MOJONKCHHUE XHMHUYCCKOTO

paBHOBECHSI.
OKHCITHTEIbHO-BOCCTAHOBUTENLHBIE  PEAKIUM,  JJIEKTPOHHBIH  OamaHc
OKHCJIUTCILHO-BOCCTAHOBUTENIEHON ~ peakiuu.  COCTaBJICHHME  ypaBHEHHIA

OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM ¢ HMCIOJIb30BAaHHEM  METOJIa
3JICKTPOHHOTO OalaHca.

Teopus 371EKTPOIUTUYECKON AMCCOLMALIMU. DIEKTPOIUTHI U HEJEKTPOJIUTBI.
Karnonsl, annoHbl. MexaHH3M [OHCCOLMAIMU BEIIECTB C Pa3lIMYHBIMH BHAAMU
XHUMHYeCcKOH cBa3u. CreneHp aucconnanni. CHIIbHEBIE B ClTa0bIe 3JICKTPOJIUTHI.

Peakuuu noHHOro ooOMeHa. Y clioBuUsl ITPOTEKAHUsI peaklMii HOHHOro 0OMeHa,
MOJHBbIE W COKpAl€HHbIC HOHHBIC YypaBHEHMsS peakiuii. CBoOWCTBAa KHCIIOT,
OCHOBAaHMM W COJell B CBETE TMPEJACTaBICHUH 00 3JIEKTPOIUTHYECKOU
aucconuauuu. KayectBenubie peakuuu Ha HOHBL. [IoHATHE O THAPOIHN3E CONCH.

Xumuueckuil Ixkcnepumenm:

O3HAKOMJICHHE C MOJIC/ISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIICCTB — META/IOB M HemeTamnoB (rpadura u anMasa), CIOKHBIX BEIICCTB
(xnopuja HaTpUA), MCCIIECJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKiuu
OT BO3ACHCTBHUS pa3IMUHBIX (PAKTOPOB, MCCICAOBAHUE OSJIEKTPOMPOBOIHOCTH
pacTBOpPOB BELIECTB, IMpollecca IMCCOLMAIMU KUCIOT, IIEJIOYEeH W  CcoJiel
(BO3MOKHO  HUCIIOJIb30BAHME BHUACO  MATEPUAJIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX — TPU3HAKM  MPOTEKAHUs  peakuMil  HOHHOro  oOMeHa
(oOpazoBaHMe oOcajaka, BbIACIEHHE Ta3a, o0pa3oBaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIX  PEaKLUH
(ropeHue, peakiMu pa3IoKEeHUS, COEIUHEHHUS ), PaclO3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBK  KAYECTBEHHBIX pEaKIMi HAa HUOHBI, pEIICHUE
IKCIIEPUMEHTAJIbHBIX 3a/1a4.



HemeTa/1ibl H UX COEJIMHEHMS

Obmas xapakTepucTuka TramoreHoB. OCOOEHHOCTH CTPOEHHUS ATOMOB,
XapaKTepHbIe cTereHn okucieHnsa. CTpoeHue M (PU3NYECKHe CBOWCTBA MPOCTHIX
BELIECTB — rajoreHoB. XHMMHYECKHE CBOWCTBA Ha [MpUMEpe XJopa
(B3auMOJICHCTBHE € MeETaJUlaMM, HeMeTa/ulamMH, IiejoyaMu). XJIOpPOBOJIOPO/IL.
CongHas KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJydyeHHe, npumeneHue. JlelcTrue
XJIOpa U XJOPOBOJAOpPOJAa HA OpPraHM3M 4eloBeka. BaxkHeiiue XIOopuabl U UX
HAXOXkKJCHUE B TIPUPOJIE.

OOwas xapakrepuctuka 31eMeHTOB VIA-rpyirbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHW OKHucieHus. CTpoeHue M (PU3MHUECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOA U Cephl. ANINOTPOINHBIE MOANPUKALIMK KUCIOPOaA
U cepbl. XUMUYECKUE cBOMcTBa cepbl. CepoBOaOpOA, CTpoeHue, (puznyeckue u
XHUMHYeCKUEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTEINM KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, (U3HYECKHE W XHUMHYECKHE CBOMCTBAa (0OlME Kak
MpeJCTaBUTENsl Kjacca KUCJIOT U creuuduyeckue). XHUMHUECKHE pEaklIUH,
JISKALE B OCHOBE TPOMBIIUICHHOTO CMOCO0a MOJYYEHHUSI CEPHOM KHCIOTHI.
[Tpumenenune cepHoit KucaoTbl. COIM CEPHOI KUCIOThI, KAUECTBEHHAs Peaklus Ha
cynbbar-uoH. HaxoxzaeHue cepbl u e€ coeOuHeHHH B mpupoae. XHUMHUECKOE
3arpsi3HEHHE OKPYIKAIe Cpejibl COEJIMHEHUSIMH Cepbl (KUCIIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €ro MpeI0TBPAILICHHS.

OOmasa xapakrepuctuka 37eMeHTOB VA-rpynnbl. OcoOCHHOCTH CTpPOCHMA
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHHE B MPUPO/IE,
¢du3nyecKkue U XUMHIECKHE cBocTBa. KpyroBopot a3ora B mpupoe. AMMHAK, €To
(du3HYecCKrue U XMMHYECKHE CBOMCTBA, MoJydyeHue U nmpumenenne. Coim aMMOHUS,
UX QU3nYeCKUe U XUMHUYCCKHE CBOICTBA, ITpuMeHeHHe. KauecTBeHHAs peakuus Ha
MOHBI aMMOHMS. A30THasi KHMCIIOTa, €€ MojJydyeHue, pU3MUecKHe U XMMHUYECKHe
cBoOiicTBa (0OlIME Kak TMpEeACTaBUTENS Kiacca KHCIOT W CHEIH(UIECKHE).
Wcnonb3oBaHue HUTPATOB M COJIEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
yno0penuil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAKOIIIeH cpe/ibl COeIMHEHUsIMU a30Ta
(KUCIIOTHBIE JI0KJIM, 3arpsi3HEHHE BO3/AyXa, NOouBbl U BojaoémoB). Docdop,
annotponubie Momudukamuu (ochopa, puMHecKkne M XUMHYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopnas kucnora, Gusndeckue 1 XMMHIECKUE CBOICTBA,
nosydenue. Mcnons3oBanue pocdaroB B kauecTBE MUHEPAIIbHBIX YI00pEHUT.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTCpHbIC  CTCNCHH  OKUCICHHUA.  YTJICPOJ,  aUIOTPOIHbIC
MOAM(UKALIMK, PACOPOCTpPaHEHHE B Mpupoje, (uUMUeCKue U XUMHUECKHE
cBoiicTBa. Ancop6omms. KpyroBopot yriaeposaa B mpupoje. OKCHIBI yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JMCWCTBHE HA JKHUBBIE OPraHHU3MBbI,
[IOJIy4CHHE U MPUMEHEHHE. JKOJIOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yrnepoaa (IV), rumoresa I1y100aJIbHOrO MOTEIUICHUS KIIMMAaTa, IAPHUKOBBIN
b dexT. YrombpHas KUcaoTa u e€ coyu, ux (QU3HUecKrue M XMMHYECKHE CBOMCTRBA,
nMojydyeHHe W TpuMeHeHne. KadecTBeHHas peakuums Ha KapOOHAT-HOHBI.
Wcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO03siiCTBE.



[TepBoHayambHbBIE TOHATHSA 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpuponHbie HCTOYHUKH YTIAEBOAOPOAOB (Yrolb, TPHUPOIHBIA Ta3, He]Th),
IPOAYKTHI MX MepepadoTKku (OEH3HMH), UX POJb B OBITY U IMPOMBILLICHHOCTH.
[ToHsiTHe 0 OMONOrUYECKH BaXKHBIX BEILECTBAX: KUpax, Oeslkax, yrieBojax — U Ux
poiM B JKM3HM HeloBeka. MarepuanbHoe €IMHCTBO  OPraHWYeCKHX |
HEOPTraHUYECKUX COECTMHEHHUH.

KpemHuuii, ero Qusnyeckue M XUMHUYECKHE CBOWCTBA, TMOIyYE€HUE U
npuMmeHeHnue. CoenuHeHus: KpemHusi B rpupoae. OOwwme npeacrabieHus o0
okcuae kpemuus (IV) u kpemuueBor kuciore. CHIMKATBI, UX HCIOJb30BAHUE B
OBITY, B MPOMBIILICHHOCTH. BakHeHIIne CTpOUTEIBbHBIE MaTepHasbl: KepaMHKa,
CTEKJIO, LIeMeHT, OeToH, kene300eroH. [Ipobnembl 6e30MacHOro MCHOab30BaAHUS
CTPOUTENBHBIX MATEPHAJIOB B MIOBCEITHEBHOM U3HHU.

Xumuueckuit yxcnepumenm:

H3yueHHe oOpa3lloB HEOPraHMYECKHUX BEIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEACHHE KAaUCCTBEHHBIX PEAKIMN HA XJIOPHA-UOHBI M HAOMIOJCHNE TTPU3HAKOB
MX TPOTEKAHHsA, OMBITHI, OTpaKaromme (HU3MUECKHEe W XUMHYECKHE CBOMCTBa
raJloTeHOB M HMX COEQUHEHUl (BO3MOYKHO HCIIOJIb30BaHHE BHIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 00pa3iamMu XJIOPUAOB (rajOreHUjIOB), O3HAKOMJIEHHE C
oOpazuaMu  ceppl M e  COCAMHEHUSAMHM  (BO3MOKHO  HMCIIOJIb30BaHUE
BUICOMATEPUAIIOB), HAOJII0IGHUE Tpolecca OOyrIMBaHusA caxapa Mo JACHCTBHEM
KOHUEHTPUPOBAHHOH  CEPHOM  KUCIOTHI, M3y4EHHE XMMHYECKHUX CBOICTB
pa30aBIIEHHO CEpHOM KUCIOTHI, TPOBEICHUE KAYECTBCHHON peakIuy Ha Cyibdar-
WOH MU HaOnrojieHue Nnpu3Haka e€ MPOTEeKaHWsi, O3HAKOMJICHHE C (PU3MYECKUMHU
cBoiicTBaMM as3oTa, (ochopa M UX COCAUHCHUI (BO3MOXKHO HCIIOIb30BaHUC
BUJIEOMaTepHUaIoB), 00pa3namMu a30THBIX U GocHOpHBIX yH0OpeHui, moayueHue,
coOupaHue, paclo3HaBaHWE W W3YYEHHE CBOWCTB aMMHakKa, TMPOBEICHUE
Ka4eCTBCHHBIX pEakKIWii Ha MOH aMMOHHUA W (ocdar-uoH U H3yYSHHE TTPHU3HAKOB
UX [POTEKAHUSI, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOThI C MEJIbIO
(BO3MOKHO MCII0JIb30BAHHE BUJICOMATEpPHUaoB), M3y4eHUe Mojienen
KPUCTANIMYECKUX PeIIETOK anmasa, rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C
IPOIECCOM aACOPOIMH pPacTBOPEHHBIX BEMICCTB AKTUBUPOBAHHBIM YIVIEM U
YCTpONCTBOM TPOTUBOrasa, MoliyueHue, coOupaHue, pacrio3HaBaHUE M U3yueHUe
CBOMCTB YIJIEKUCJIOrO ra3a, NPOBEJIEHHE KAYECTBEHHBIX peakivii Ha kapOoHaT |
CHWJIMKAaT-UOHBl M M3yYCHHME I[IPU3HAKOB MX MPOTCKAaHUSA, O3HAKOMJICHHEC C
MPOAYKIMEN CHJIIMKATHOM TMPOMBIIUIEHHOCTH, pPELIEHHE JKCIIEPUMEHTAIBHBIX
3a7a4 no teMe « BakHenlnime HeMETaITbl U UX COCTUHEHUSD.

MeTtajibl 1 UX COeIMHEHUS

OO01mas xapakTepUCTHKAa XHMHUYECKUX JIEMEHTOB — META/VIOB HA OCHOBAHHUU
ux mnonoxeHuss B Ilepuonuueckoil cucreme xumuuyeckux snemeHto J[. U.
MenpeneeBa U cTpoeHusi aroMoB. CTpoeHHe MeTasioB. MeTtanminyeckasi CBsI3b M
METANIMYECKass  KPUCTAINIMYECKass  pElETKA.  DIEKTPOXUMUYECKUNA  PAN
HanpsoKeHU MeTaiioB. du3nyeckue U XUMUYECKue CBOMCTBa MeTauioB. O0uue
crocoObl moytydyeHusi MeTtauioB. [loHsTHe O KOppO3UM METAJLIOB, OCHOBHBIE



CrocoObl 3auMThl MX OT Koppo3uu. CrnaBel (CTajlb, YYTyH, JHOPATIIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MPOMBIILICHHOCTH.

Illenounbie meTamnel: nosoxkeHue B [lepuogmyeckol cucreMe XMMHUYECKHX
amemenToB . M. MenaeneeBa, CTpoeHUE MX aTOMOB, HAXOXKICHHUE B MPUPOJE.
DuU3MYeCKUe U XMMHUYECKHEe CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKCUabl U
THAPOKCH/IBI HaTpuss ©  Kajaus. [IpuMeHeHWe MIENOYHBIX METaJIOB W MX
COCIMHEHUH.

Illenoyno3eMenpHbIE META/UIbl MATrHUM M KaJdbLUMH: TOJIOKEHHUE B
[Tepuonuueckoii cucreMe xumudeckux siaemeHtoB 1. M. MengeneeBa, ctpoeHue
MX aTOMOB, HaXOKJAeHHUE B pupojie. Pusnyeckre U XMMUYECKUE CBOMCTBA MarHus
W Kajgplusa. BaxkHeWimme coeauHEHHs Kanblud (OKCHA, THAPOKCHI, COJIH).
XKeécTkocTh BOABI U CIIOCOOBI €€ YCTPaHEHUSI.

AmoMuHAN: TookeHue B [leproanueckoil cucteMe XuMHYECKHX JIEMEHTOB
JI. 1. MenneneeBa, CTpO€HUE aTOMa, HAaXOXJIEHHE B rpupose. Pusznueckue u
XUMHUYECKHE CBOMCTBA aJIIOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCH/Ia M THAPOKCH/IA
ATFOMHUHHSL.

Keneso: nonoxenue B [lepuoanueckon cuctemMe XUMHYECKHX 2J€MEHTOB /.
M. MengeneeBa, CTpOCHHE aTOMa, HAXOXKIACHHE B Tpupoac. PU3NYECKUE HU
XUMHUECKHE CBOUCTBA xkele3a. OKCUbl, THIPOKCUIbI U conu xkene3a (II) u xenesa
(I1I), ux coctaB, cBOMCTBA M MOJTYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oO0pasllaMM MEeTAJIOB W CIUIABOB, MX (PU3MYECKUMHU
CBOMCTBAMHU, M3YYEHHME  PE3YIBTATOB  KOPPO3UHM  METAJLUIOB  (BO3MOYKHO
UCII0JIb30BAHUE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJbliMs W HATpUs ¢ BOAOM (BO3MOKHO MCIIOJb30BAHUE BHACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BO/IbI, MPOLIECCa TOPEHHUS KeJe3a B KUCIOPOae
(BO3MOYKHO  HCIIOJIb30BaHHWE  BHUIEOMATEpPHAIIOB), TPHU3HAKOB  MPOTCKAHUSA
Ka4E€CTBEHHBIX PEAKIIMi HAa MOHBI: MAarHWs, KaJIblAd, aJIIOMHUHUA, 1IMHKA, YKEJie3a
(IT) u xenesa (II), mexu (I1), HabarOAEHHE U OMKMCAHKHE IPOLIECCOB OKpalIUBaHUS
[UIAMEHU MOHAMM HATpHs, Kalausd M Kanblus (BO3MOXKHO HCIIOJb30BaHUE
BHICOMATEPUAIIOB), MCClIeIOBaHHE aM(OTEpHBIX CBOMCTB TMAPOKCHIA ATIOMUHUA
U THAPOKCHUAA LMHKA, PEIIEHUE YKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxxuenmue
METaJUIbl U UX COCTUHEHMS.

XUMHS ¥ OKPYAKAKOIIAs cpeaa

BeniectBa u Marepuasibl B IOBCEIHEBHOM KHM3HH 4eloBeka. be3omacHoe
MCIOJIb30BAaHME BEIIECTB U XMMHMUYECKUX peakuuil B ObITy. [lepBas momouis npu
XUMHUYECKUX 0XKOTaX U OTPABIICHUSIX.

XHWMUYECKOE 3arpsA3HEHHE OKPYIKAIOMIEH cpelbl (IpeaenbHas 10IyCTHMAst
KOHLeHTpauus Bewects, gauee — [[JIK). Ponb XUMUU B pelIeHUH YKOJIOTHYECKUX
pooJIEM.

Xumuueckuii IKCnepumenm:

M3y4YCHHE 00pa3lloB MaTepuajoB (CTEK/IO, CIUIaBbl METAIIOB, MOJHMEPHBIC
MaTepHuabl).

Meosicnpeomemmnuie céasu



Peanuzauus MeXNpeJAMETHBIX CBSI3eH NpM M3yyeHUH XUMHMM B 9 Kiacce
OCYIIIECTBISETCS Ye€pe3 WCIOJAb30BaHWE KaKk OOIMX EeCTECTBEHHO-HAYUYHBIX
TIOHATHHN, TaK W TIOHATHH, SBJISFONIAXCS CHCTEMHBIMH JIJISl OTACIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111Me ecTeCTBEHHO-HAYUHbIE TMOHSATUS: HAyuHbIH (pakT, rumoresa, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KilaccuduKalusd, MEPUOJANYHOCTb, HAOIIOICHHE,
IKCIICPUMEHT, MOJICIMpPOBAaHNE, H3MEPEHUE, MOJICTb, SBICHHUE, TAPHUKOBBIN
3¢ deKT, TEXHOJIOT S, MATEPUAITBI.

®dwusuka: Marepusi, aroMm, OJJIEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKJIH]I,
M30TOIbl, PaJMOAKTHBHOCTb, MOJICKYJIa, JICKTPUYCCKUI 3apsij, MPOBOJHUKH,
MOJAYNPOBOAHUKH, JAUAJIEKTPHKH, (POTOIIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEILECTBa, I'a3, paCTBOP, PACTBOPUMOCTH, KpUCTAIITHYECKAs
peméTka, CIuiaBbl, (PU3MYECKUE BEIMYUHBI, CIUHUIBI W3MEPECHHs, KOCMHYECKOE
NPOCTPAHCTBO, IUIAHEThI, 3B€311b1, COTHIIE.

buonorus: ¢ortocunTes, apixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEpaIbHbIC
y100peHMs, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MTUTAaTEIbHbIE BEIIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TMOPOJIBI,
TMIOJIC3HBIC HCKOTIAEMBIE, TOTIIIMBO, BOJAHBIC PECYPCHI.



INNIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS IIPOI'PAMMBI 1O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATHBI

JIuuHOCTHBIE pe3yNbTaThl OCBOEGHHUS IMPOrpaMMbl  OCHOBHOIO 0O0IIero
o0Opa3oBaHMs JOCTUTAIOTCS B XOAe OOydeHHs XMMHUHM B €IUHCTBE y4eOHOH u
BOCIUTATENBHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUCKUMHU
COLUOKYJbTYPHBIMU M JAYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTAMH, IMPHHATHIMH B
oOllecTBe MpaBWIiaMd M HOPMAMHU I[OBEJEHUS M CIOCOOCTBYIOT mpolieccam
CaMOIMO3HAHWs, CAaMOPa3BUTUS U COLMAIM3AIUU O0yYarOIIHXCH.

JIM4HOCTHBIE  pe3ydabTarbl  OTPaXKalT  TOTOBHOCTH  O0Yy4YarOIIMXCA
PYKOBOJCTBOBATHCA CHCTEMOM TO3UTHBHBIX ILEHHOCTHBIX OpHEHTAUHUA H
pacIIMpeHHE OMbITA AEATETLHOCTU HAa €€ OCHOBE, B TOM YUCIIE B HACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMSL:

LICHHOCTHOI'0 OTHOIICHUSA K OTCUECTBCHHOMY KYJBTYPHOMY, HCTOPUUCCKOMY
W HAy4YHOMY HACJEAWI0, TOHUMAHHUS 3HAYCHHS XHUMHUYECKOM HAYKH B KHU3HM
COBPEMEHHOT0 OOIIEeCTBa, CMOCOOHOCTH BIAJIETh JOCTOBEPHON MHGMOpMannei o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITHAX MHPOBOM W OTEYECTBEHHOM XHMHH,
3aHMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U O0IIECTBA;

2) rpak/1aHCKOro BOCIIUTAHMS

MPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX
OTHOUICHUH B KOJUICKTHBE, KOMMYHHKATHBHONW KOMIICTEHTHOCTH B OOILICCTBEHHO
MOJIE3HOM,  y4eOHOUCCIIEIOBATENbLCKOM, TBOPYECKOM W JAPYIMX  BHJAX
JIeSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOM MEATENIbHOCTU P
BBITTOJIHCHHUH y‘iC6HbIX, IIO3HAaBaTCIIbHBIX 3aJa4, BbBIINOJIHCHHH XHMHYCCKHX
IKCIIEPUMEHTOB, CO3JJaHUM YUEeOHBIX MPOEKTOB, CTPEMIIEHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIpPOIECCE OTOW Yy4eOHON eATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEAEHHE W TIOCTYNIKH CBOMX TOBApHUILIEH C TO3HUIUHU
HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCICACTBHI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUS

MHUPOBO33PEHYECKHE TIPEJICTABICHHUS O BEIHIECTBE M XMMHUYECKOW pEeaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM M COCTABIAIOIINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYYHOW KApTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
[IPUPOTHON CPE/I0OM, O POJIM XMMHUHU B MO3HAHUM ITHUX 3aKOHOMEPHOCTEH;

M03HABATEIEHBIC MOTHBBI, HAMPABICHHBIC HA MOJYYCHHUE HOBBIX 3HAHHUH IO
XHUMHH, HEOOXOoauMble s 00bsCHEeHHs HaONI0aeMbIX MPOLECCOB U SIBJICHUH,
M03HABATEIbHOW, MH(MOPMAITMOHHOW W YHTATEIBCKOW KYJIBTYpHI, B TOM YHCIE
HaBBIKOB CaMOCTOATEIBHOM palboOThl ¢ YYEOHBIMH TEKCTAMH, CIPABOYHOU
JIUTEPATypOM, JOCTYNHBIMH TEXHHUECKUMHU CpeACTBAaMH HH(POPMAITUOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOyYEeHHMIO M TI03HAHHIO, JIF0O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM0ooOpa30BaHHUIO, TPOCKTHOM M HUCCIEAOBATEIbCKOU
JIeSTeJIbHOCTH, K OCO3HAaHHOMY BBLIOOPY HAIPABIEHHOCTU U YPOBHSI OOy4YeHHS B
JIalIbHEHIIIEM ;



4) popMHPOBAHUS KYJIBLTYPbI 310POBbS:

OCO3HAHME 1IEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
37I0POBBIO, YCTAaHOBKH Ha 3J0POBBI 00pa3 >KW3HH, OCO3HAHUE TOCIEICTBAN M
HEIPUSITUE BPEIHBIX NMPUBBIYCK (yHOTPEOJICHHS alIKOTOJIsl, HAPKOTHKOB, KYypEHUs),
HEOOXOJMMOCTH  COOJIIOJICHUS TpaBUJl  0OE30MacCHOCTH TIpPU  OOpAIlllEHHH C
XMMHYECKUMHU BEIIECTBAMHU B OBITY U PEaIbHOW KU3HH;

S) TPyA0BOIr0 BOCIIMTAHUSA:

UHTEpPEC K MPAKTUUECKOMY M3YUYeHHUI0 npodeccuii u Tpyaa pa3audHoro poja,
YBaXKEHUE K TPYAY U pe3ysbTaTam TPYJIOBOM JESTEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHCHHUSA TMPEJAMETHBIX 3HAaHUH 1O XUMHH, OCO3HAHHBIH BBLIOOD
MHANBUAYATBHON TPACKTOPUH MPOAOKCHUS 00pa30BaHUsA ¢ yYETOM JIMYHOCTHBIX
MHTEPECOB M CMOCOOHOCTH K XMMHH, 0OIIIECTBEHHBIX UHTEPECOB U MOTPeOHOCTEH,
YCTEIHOHW TPo(heCCHOHATBFHOM IEATETFHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHH,
IOTOBHOCTbH a/IalITUPOBATHLCS B MPOPECCHOHAIBHON CPEJIE;

6) PK0JIOrHYeCKOro BOCIIHTAHMS :

IKOJIOTHYECKH IIEJIeCO00pa3HOE OTHOIIEHWE K TPHUPOJE KaK HCTOUYHMKY
KM3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXHUYECKOMY 3/0POBbIO, OCO3HAHHWE LIEHHOCTH COOJIKOIEHMUS
MpaBuJ1 OE30MacCHOrO MOBEACHUS MPU paboTe ¢ BEUIECTBAMHU, a TAKKE B CUTYyaIHsX,
YIPOKaKOUIUX 3/I0POBbIO U JKU3HH JIIOACH;

CIOCOOHOCTH MPUMEHSATh 3HAHHUSA, MOJy4aeMble MPU U3YYEHUM XUMUHU, IS
pEIICHUS 3a/1a4, CBSA3aHHBIX C OKPYXAIOWIEH MPUPOIHON CPEIOA, /sl TOBBILIEHUS
YPOBHSI  JKOJOTHYECKOM  KyJIbTYpbl, OCO3HaHHUs TIJ00AJIBHOrO  Xapakrepa
IKOJIOTMYECKUX IMpo0JieM U IyTed MX PELICHHs ITOCPEACTBOM METOAO0B XHMHH,
OKOJIOTHYECKOI'0 MBIIUICHHA, YMCHHUA PYKOBOACTBOBATLCA MM B HOBH&B&TEHBHOﬁ,
KOMMYHHUKATHUBHOU U COI[MAIbHOM MPAKTUKE.

METAINIPEAMETHBIE PE3VYJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIJIEISIOT 3HAUYUMbIE JUISI
(dopmMHUpOBaHHUS MHUPOBO33pEHHUS OOILIECHAY4YHbIC TMOHATUSA (3aKOH, TeOpHs,
NPUHIIMI, TUTIOTE3a, (haKT, CHCTeMa, MPOIIecC, SKCIIEPUMEHT U JIPYTroe.), KOTOphIE
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeaMeTax U TO3BOJAIOT Ha
OCHOBE 3HaHUW U3 ATUX MpPeaMEeTOB (OPMHUPOBATH MPEACTABICHHUE O I[ENOCTHOMN
HAyYHOU KapTUHE MHUpaA, U YHUBEpCaJbHbIe yueOHbIe JIeiCcTBUS (I103HABATEIIbHBIE,
KOMMYHHKaTUBHBIC, PEryJATUBHBIC), KOTOpbIC O0ecneynBalT (HOPMHPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO YyueOHOM
NEeSATEIHHOCTH.

Ilo3naBare/ibHbIe YHHBEpPCAJIbHbIE y4eOHbIe TeHCTBHS

ba3oBble 1oruvyecKue JeiicTBUA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICEHHSS MPU OCBOCHUU
3HAHUI: PACKPBIBATh CMBICT XUMHYECKHMX TMOHITUH (BBLACIATH UX XapakTepHbIC
NpPHU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C APYTHMHU TMOHATUAMH), MCIOJb30BATh
TIOHSITHS [IJIs1 OOBSICHEHUSI OTJCIBbHBIX (DAKTOB U SBIIEHUHN, BBIOUPATh OCHOBAHUS U
KpUTEPUM JUIsl KiacCU(PUKAlMU XMMHYECKUX BEIIECTB U XUMUYECKHUX PEeaKi[uii,
YCTaHaBIIHBAaThL TIPHYUHHO-CICACTBCHHBLIC CBS3H MCKIY 06"bCKTaMI/I H3Y4YCHHA,



CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, JeyKTUBHbIE, 110 aHAJIOTHH),
JIENaTh BHIBOJIBI M 3aKIIOYEHHS;

YMEHHE TPUMEHATH B IMPOLECCE TMO3HAHUSA TOHATUA (NIPEOMETHBIE U
MeTallpe/IMEeTHbIE), CHUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3YeMble B XHUMUHU,
MpeoOpa30BbIBAThH LIMPOKO MPUMEHSIEMbIE B XUMHHU MO/ICJIbHBIC MPEICTABICHUS —
XMUMHYECKMH 3HAK (CHMBOJI DJJE€MEHTa), XMUMUYecKas Qopmyla M ypaBHEHHE
XHUMHYECKON pEaKlMy — MPH PEIICHUH y4eOHO-T03HABATEIBHBIX 33/1a4, C YIETOM
TUX MOJEIBHBIX TPEICTABICHUI BBISBISITE M XapaKTePU30BATh CYIIIECTBEHHbIE
IIPU3HAKY U3YYAaE€MbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIHH,
BBIABIATH  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CJICJCTBCHHBIC CBS3H U
MIPOTUBOPEUHS B M3YUAEMBIX MIPOIIECCaX U ABICHHUAX.

Bba3zoBbie ucciie1oBareibCKHue JeiCTBHSA:

YMEHHME HCIIOJIb30BaTh IOCTABIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKKe B Ka4eCTBE OCHOBbI [UIsi (DOPMUPOBAHHUS THIIOTE3bI IO
MPOBEPKE MPaBUILHOCTU BBICKA3bIBAEMbIX CY3KJICHHUII;

NpuOOpETeHNE OMbITa MO TJIAHUPOBAHHUIO, OPraHU3alUd M TPOBEIACHUIO
YYEHHYECKUX OJKCIEPHMEHTOB, YMEHHE HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIFHO MPOTHO3UPOBATh €T0 Pe3ysbTaT, (OpMyIupoBaTh 00OOIICHUS U
BBIBO/IBI 10 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIISITH OTUET
0 IpojIeJIaHHO# padore.

Pabora ¢ nngopmaumei:

yMEHHE BBIOMpaTh, aHAIM3UPOBATHL M HUHTEPHPETUPOBATH HHGOOPMAIUIO
pa3NMUYHBIX BUAIOB M (DOPM MpEACTaBICHUS, MOTYIAEMYIO0 U3 PA3HbIX MCTOUYHUKOB
(Hay4HO-TIONYJISIpDHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUsA, CIIPABOYHbIC
nocodusi, pecypcol MHTepHETA), KPUTUYECKH OLICHUBATL IPOTUBOPCYMBYIO U
HEZ0CTOBEPHYI0 MHPOPMALIHIO;

YMEHHE TPUMEHATh Pa3NuYHBIC METOJBI U 3alpOCHl MPU TOMCKE W OTOOpE
UH(POpPMAIIM W COOTBETCTBYIOIIMX MTaHHBIX, HEOOXOMAMMBIX I BBITIOJTHCHUA
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEAEIEHHOTO THIA, IPUOOPETEHHE ONbITA B
00JJaCTH  MCMOJIL30BAHUS  MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTUH,
OBJAJICHUE KYJbTYPOM aKTHBHOI'O HCIIOJb30BAHUA PA3JIM4YHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BLIOMPATh ONTHUMAIBHYIO GOpMY MpeAcTaBIeHUA HHGOPMALIUH 1
WJUTEOCTPUPOBATh pENIaEMbIE 3aJladyd  HECJIOKHBIMH CXEMaMH, IHarpaMMamH,
npyrumu Gpopmamu rpaduKu ¥ X KOMOUHAIUSMU;

YMCHHME MCMOJb30BaTh M AaHAJMU3HPOBATH B Ipouecce Y4eOHOU H
MCCIIe0BATENBCKON JIeSITeILHOCTH MH(OPMALMIO O BIMSHUM TIPOMBILIIIEHHOCTH,
CENBCKOI0 XO3SUCTBA M TPAHCHOPTAa HAa COCTOSIHUE OKPYXAKOUIEH PUPOIHOMN
CpEBbL.

KoMMYHHUKATHBHBIC YHHBEPCAJIbHbIC YUeOHbIe 1eilicTBHSA:

yMEHHUs 3aJaBaThb BOIPOCHI (B XOje jauanora U (Miad) JUCKYCCHM) TII0
CyHIeCTBY  OOCyKTaeMoi  Tembl, (OpPMYJIHUPOBATH CBOM  MPEITIOKEHUSA
OTHOCHUTEIIBHO BBIMIOJHEHHS NTPEAJIOKEHHON 3a1a4H;

YMEHHS  MPEJCTaBISATh  IOJYYEHHbIE  Pe3yjbTaTbl  MO3HABATEIbHOM
JIEATEIbHOCTH B YCTHBIX M [HCHbMEHHBIX TEKCTAaX; JelaTh MPE3EHTAINI0



pe3yJIbTaTOB BBINOJIHEHUS XUMUYECKOIrO 3KCHepuMeHTa (J1abopaTopHOro OIbITa,
7abopaTopHOii pabOTHI MO MCCAEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);
YMEHHs y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[I03HABATEJIPHO M MCCIIEOBATE/IbCKOW  JIESATEIbHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MpobiieM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COIVIACOBAHUS
no3uimii (o0cykIeHusl, OOMEH MHEHHMSIMH, «MO3TOBBIE HITYPMBI», KOOpPIWHALM
COBMECTHBIX JEHCTBUH, OMNPEACIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOHN paboThl U APYTHE).
PeryasiTuBHbIe YHHBepcAJIbHbIE YueOHBIE 1eliCTBUS:
YMEHUE CaMOCTOSTEIIbHO OTMPEeIeiTh eI AeATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIATh, KOHTPOIUPOBATh W MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BIOUpaTh Hanbonee 3ppekTuBHBIE CIOCOOBI pelleHusl yueOHbIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIIBHO COCTaBJIATh WM KOPPEKTHPOBATh
NPEIJIOKEHHBIA aJTOPUTM JICMCTBUM MPHU BBIMOJHEHUH 3aaHUd C YYETOM
MOJYYEHHUs HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTAaX — BEILECTBaX M peakIusXx,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOIO pe3yJibTara 3asBJICHHON LEIU, YMEHHUE
MCITOJIb30BaTh M aHAIU3UPOBATh KOHTEKCTHI, IPEJIaraéMbI€ B YCJIOBHH 3aJaHUM.
IPEIMETHBIE PE3YJIBTATDI
B cocraBe rmnpeIMeTHBIX PE3YJbTATOB [0 OCBOEHUIO 0043aTEILHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOTO MaHHOM (enepanbHO padodeid mnporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAlOIIMMHUCA HAay4YHBbIC 3HAHHSA, YMEHHSA W CIOCOOBI
JnedcTBui, crneuuduyeckue Ui OpeAMETHOM oOnactu  «XUMHS», BH/bI
JEATEIbHOCTH MO  TOJYYEHHID HOBOrO 3HaHWs, €ro HHTEPIPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHbIX YY€OHbBIX M HOBBIX CUTYaLIHIX.
K koHuy 00yuenus B 8 Ki1acce npeMeTHbIC pe3yJibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIA:
® pacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKHUX IOHSATHI: aTOM, MOJIEKYIna,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEMIECTBO, CIJIOKHOE BEIIECTBO, CMECH
(oaHOpPOJHASI U HEOJHOPOAHAs), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U
MOJIGKYJISIpHasl Macca, KOJIMYeCTBO BeIIecTBa, MOJb, MOJSpHas Macca,
MaccoBas J0JIsi XUMHYECKOT0 3JIEMEHTA B COCUHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJib, JJEKTPOOTPHUUATENBHOCTh, CTEICHb
OKHUCJICHMS, XUMUUYECKasi peakius, KiacCH(pUKAIMSA peakiui: peaxkiuu
COEIMHEHUS, PEaKIMU Pa3JIoKEeHUs, PEaKIUu 3aMEIIeHUs, PEeaKIuu
oOMeHa, 7K30- M 3HJIO0TEPMUYCCKUE peaKlMy, TCIUIOBOH 3PEeKT peakiinH,
AAPO aTroMa, 3JCKTPOHHBIM CJIOH aToMa, aTOMHas OpOMTal b, paauyc
aTomMa, XMMHYECKas CBS3b, MOISPHASA U HEMOJIAPHAS KOBAJCHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas [0Jis BEIIECTBA
(mpolLeHTHAas! KOHIIEHTPAIUsi) B PacTBOPE;
® WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKHUX [IOHATHH H
OPUMEHSATH TH MOHATHUS IPU ONMUCAHUH BEUIECTB M UX MPEBPALLECHHII;

® HCNONb30BaTh XUMHUUYECKYIO CUMBOJMKY [UISI COCTaBjieHHs (opmyn
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIUIA;

® OMNpeACHATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHApHBIX COCIHHCHHSIX,
CTCTICHb  OKHCJICHHA  DJJIEMEHTOB B  OHMHApHBIX  COCOUHCHMSIX,



IIPUHAJICKHOCTh BEIIECTB K OIPEIEIEHHOMY KIacCy COEJMHEHUH TI10
dopmynaM, BHI XHMUYECKOW CBS3M (KOBAJICHTHAs ¥ WOHHAs) B
HEOPTaHWYECKUX COCTMHEHUAX;

packpeiBath cMmbici [lepumoandeckoro 3akona JI. WM. Menpaeneena:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJAMUYECKONH 3aBUCUMOCTH CBOICTB
XMMHAYECKHUX 3JIEMEHTOB OT HUX MoJiokeHus B llepuoauueckoi cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOI'O YUEHHsI, 3aKOHa ABOrajpo;

ONKCHIBATL U Xapakrepu3oBaTh Tabiuunyw Gopmy [lepuoanueckoit
CUCTEMBI XHMHUYECKHX 0JJIEMEHTOB: pa3iuyaTh TMOHATHUS «IJIaBHAS
noarpynmna (A-rpynma)» u «nobdounas moarpynmna (b-rpynma)», maneie n
OoJbIIE TIEPHUOMABI, COOTHOCHUTH 0003HAYCHHsA, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonuyeckass cucrema xumuyeckux osnemenroB J[. .
MeHaeneeBa» C UYUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl siapa, 00IIee YUCIIO JIEKTPOHOB
U pacnpeielIeHHE UX M0 SNEKTPOHHBIM CIOSM);

KIacCU(UIIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BellecTBa,
XUMUYECKUE peakiMu (M0 YUCIy M COCTaBY YYaCTBYHOIUX B PEaKIUU
BEIIECTB, M0 TerioBomy 3hdexry);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3lIMYHBIX KJIACCOB, MOATBEPIKIAs OMHCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHII COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHNIA;

POTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOKHOCTHM TIPOTEKaHHSA XUMHYECKHUX TPEBpAICHHUN B
pa3lIMYHbIX YCIOBHSX;

BBIYUCIISITh  OTHOCUTENBHYK) MOJIEKYJSIPHYHD M MOJSIPHYIO  MAaccChl
BCIIIECTB, MAaCCOBYK JIOJKO XHMMHUYECKOro 3JieMeHTa 1o (opMmyne
COEIMHEHUsA, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, IPOBOJUTH PACHETHI
[0 YPAaBHEHHUIO XUMHYECKON PEaKIIUU;

IPUMEHSATh OCHOBHBIE OTNEPAIUU MBICIUTEIILHON JIESITEIbHOCTH — aHAIINU3
U CUHTE3, CpaBHEHHE, O0OOIIEHUE, CUCTEMATH3alMI, KIacCU(HUKALIHIO,
BbIABJICHHC TMPUYHHHO-CICACTBCHHDbIX CBSI3EH — A U3YHCHUA CBOMCTB
BCIICCTB M XHUMHUYECKUX PEaKlUi, €CTECTBCHHO-HAYYHBIC METO/bI
No3HaHUsl — HaOIIOJIeHUe, HW3MEPEHUE, MOJACIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICIIEHHBIN );

ClieloBaTh  NpaBWJaM  IOJb30BaHUS ~ XUMHUYECKOM  MOCYI0H |
1ab0opaToOpHBIM  000pPYIOBAaHHUEM, a TaKXKe TMpaBuUiIaM oOpaleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUMSIMU IO BBIIIOJTHEHHUIO
7a00paTOPHBIX XHMHWYECKHX OMBITOB IO TOIYYEHUIO M COOMpaHUFIO
razoo0pasHbIX BeEmIECTB (BOAOPOJAa W KHUCIOPOHA), MHPUTOTOBICHUIO
pacTBOpPOB C ONPEACICHHOW MAacCOBOM JIOJIEH pacTBOPEHHOIO BEIIECTBA,
I'[JTaHHp(JBaTb H NMpOBOJIHUTH XUMHYECCKHEC SKCIICPUMCEHTHI 1o
pacrno3HaBaHUIO PACTBOPOB LIENOYEH M KHUCJIOT C TTOMOIIbI HHAUKATOPOB
(maxkmyc, heHonbTaNCHH, METHIIOPAHK U APYTHE).



K koHiy 00yueHus B 9 kiiacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpakaTh CPOPMHUPOBAHHOCTE Y O0YUAIOMIMXCS YMEHUIA:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHATHI: XUMHYECKHI
3JIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHMOH, IPOCTOE BENIECTBO,
CJIOJKHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIEeHb
OKHCJICHUS, XUMUYECKasl PeaKllMs, XUMUYECKasl CBA3b, TETIOBOH 3(PdexT
peakmuu,  MOib, MOIAPHBIH  00BEM,  PAacTBOp,  IJIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, JNEKTPOIUTUYCCKAs OUCCOLMALMS, PEaKUUUd HOHHOTO
oOMeHa, Karaau3atop, XUMUYECKOE paBHOBecHe, oOpaThmbie U
HEOOpAaTUMbIC PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKI[NH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIECHHE W BOCCTAHOBJICHHE,
amoTponusi, aMpOTepHOCTb, XMMHYECKas CBS3b (KOBaJlEHTHAsA, MOHHAs,
METAJLINYECKas), KPUCTAJUIMUECKasi pEeIIETKa, KOpPpO3Usi METaJlIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkuuu, IMpPeAesIbHO JIOMyCTUMAs
koHuentpauus [1JIK Bemecrsa;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX TOHATHH U
NPUMEHSTH 3TH IMOHATHUS IPU ONMCAHUH BEIIECTB M UX MTPEBPAILIEHHUIA;
UCIIOJIb30BaTh XMUMHYECKYK) CHMBOJIUKY [UIsi cOcTaBliieHusi (opmy
BCIIIECTB U YPABHCHUN XMMHUYCCKUX PECaKIIUM;

OMPEICNATH BAJICHTHOCTb U CTEMEHb OKMCICHUSI XUMHUYECKUX YIEMEHTOB B
COC/IMHEHUSX Pa3JUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONnpeeNEHHOMY KJIacCy coelMHeHUud no Gdopmynam, BU XUMHUYECKOM
CBA3M (KOB&JICHTHAs, MWOHHAsA, METa/lIMYecKas) B HEOPraHMYECKHX
COCIIMHEHHUAX, 3apsl MOHA MO XUMHUYECKON (opmyrne, xapakTep cpeasl B
BOJIHBIX PAacTBOpPaX HEOPraHMYECKUX COCIUHEHHUMH, TUI KPUCTAIMYECKON
pPEMETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuogumyeckoro 3akona JI. M. MenneneeBa u
JCMOHCTPUPOBATh €ro IMOHUMAHHE: OIMCHIBATL M XapakTepU30BaTh
Tabinunyto Qopmy Ilepuonnueckoit CHCTEMbl XHUMHUYECKMX 3JIEMEHTOB:
pa3nuyaTh TOHATHS «TJaBHas moarpynmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynmna)», Mamesie W OOJBIIME TNEPHOABI, COOTHOCHUTH
0003HAayYeHUsl, KOTOpblE KMEIOTCS B MEpUOJUYEecKOr Tabmuie, ¢
YHUCJIOBBIMM  XapaKTePUCTUKAMHM  CTPOCHHUSI  aTOMOB  XHMMUYECKHX
JIEeMEHTOB (cocTaB M 3apsii  sAapa, oOLIee YHCIO AJIEKTPOHOB H
pacmpeAeneHne HX MO0 JJCKTPOHHBIM CJIOAM), OOBACHATH O0O0mIHe
3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB JJIIEMEHTOB U UX COEAUHEHUN B
npejiesiax MajiblX MEPUOJI0B U TIABHBIX MOATPYII ¢ YYETOM CTPOCHMS UX
aTOMOB;

KIacCU(ULMPOBATE XUMHUYCCKHUE 3JIEMEHTBI, HCOPraHMYECKHE BEIECTBA,
XUMHUYECKHE DPEaKuu (M0 YUCITY W COCTaBY YYAaCTBYHOIIMX B PEaKIUU
BEIIECTB, 1O TEILUIOBOMY 3()(eKTy, M0 U3MECHEHUIO CTEIEHEH OKHCIICHUS
XUMHAYECKHUX 3JIEMCHTOB);

XapaKkTepru30BaTh (OMUCHIBATL) OOIIME M CHCHU(PUICCKUE XUMHYCCKUE
CBOICTBA MPOCTBIX U CIOXKHBIX BEHIECTB, IOATBEPKIas ONUCAHUE



[IPUMEPAMH MOJIEKYISPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHii;

COCTaBJIATh YpPaBHEHHS OJIIEKTPOJUTHYECKONM JIMCCONHMAIMKM KHCIIOT,
L[EJI0YCH U COJICH, MOJIHBIC U COKPALLEHHBIC YPABHCHHS PEAaKLIMi HOHHOTO
oOMeHa, ypaBHEHHS peakiui, TMOJATBEPXKIAIONUX CYLIECTBOBAHUE
IeHEeTUYECKON CBS3HM MEKIY BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHA
MOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO DalaHca ITHX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XUMHYECKHUX IIPEBPAIICHHH B Pa3IMYHBIX
YCIIOBUSX;

BBIYHACIISATE OTHOCHUTEIBHYIO MOJICKYJSPHYI0O H  MOJSPHYI  MacChl
BCIICCTB, MAaCCOBYH) JIOJK XHMHYECKOTO JJieMeHTa 10 (opmylie
COEJIMHEHHUS, MAaCCOBYIO JIOJTIO BEIIeCTBa B pacCTBOPE, MPOBOIUTEL PACUETHI
0 YPaBHEHHUIO XMMHUYECKON pPeaKIIiu;

coOmroiaTh  TpaBWJIa  TOJIb30BaHHs  XMUMHYECKOHM  TOCYyAOd U
1abopaTOpHBIM  000pYyJOBaHHEM, a TakKKe IMpaBHa OOpalieHUus C
BCIIeCTBaMM B COOTBETCTBHH C HHCTPYKIHAMH TIO BBITTOJIHEHHIO
1ab0pPaTOPHBIX XUMHUYECKHUX OIBITOB TI0 TMOJYYEHHIO M COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHaKa M YIIICKUCIIOro Tasa);

NPOBOAUTH  PEAKIUH,  TMOATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
pa3IUYHbBIX BELIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHI-, OpOMHU-,
Hoaua-, kapbonar-, ¢ocdar-, cuiaukar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpaxX HEOPTraHWYCCKHUX BEIISCTB;

[PUMEHSTH OCHOBHBIE OIEPAIMK MBICIIUTEILHON JESTEIIbHOCTH — aHAJIHN3
U CUHTE3, CpaBHeHHEe, o0O000IIeHHe, CHUCTEeMATH3allMI0, BbISBICHHE
IIPUYMHHO-CJICICTBEHHBIX CBA3CM — JUISl U3Y4YE€HHUs CBOMCTB BEILIECTB U
XUMHYCCKUX PEAaKIHH, €CTCCTBCHHO-HAYYHBIC METOJbI TO3HAHUSA —
HaOI0ZIeHHe, M3MEpeHHe, MOJICTHPOBAaHNe, SKCIIEPUMEHT (pealbHBIH U
MBICJICHHBI ).
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8 KJIACC
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1.1 €CTECTBO3HAHMS U A 0 2 Enbmuorera TIOK
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19 Beulectsa u 15 | 0 bubanoreka LHOK
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HUroro no pasueny 20

Paznen 2. Baxkueiinine npeacTaBuTe/ i HEOPraHHYeCKHX BellecTB

71 Boszayx. Kucnopon. 6 0 0 bubnunoteka [IOK
' [TonsiTme 06 okcHIax https://m.edsoo.ru/7f41837¢
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aToma
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' BOCCTAaHOBHTEIIbHbIC https://m.edsoo.ru/7f41837¢
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OBIIEE KOJIMYECTBO 63
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Koaun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHHe pa3/1esioB H (uudposbie)
n/n TeM MPOrpaMMbl Bceero KOH;pom’HH npﬁaKTquCRHe oOpa3oBaTeJibHbIE
e padoThl padoThI pecypebi
Paznea 1. BemecTrBo H XMMHYECKHE peaKIHH
1.1 iif:g S)I::ﬁ:nig yiﬂcﬁf; 5 1 0 SasiHoEIa R
' pese https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca ¥
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmuoreka [{OK
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OO0mas xapakTepucThKa
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H UX COCIIUHCHUNA
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L Obme cBolCTEA METATIIOB : https://m.edsoo.ru/7f41a636
39 BarkHewn1ne Metaaibl 1 UX 16 bubnuoreka [{OK
' COCTMHCHUS https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Paznen 4. XuMusi H OKpy:Kawuias cpeaa
41 BemecTBa u marepuaiisl B 3 butnuoreka [[OK
' YKU3HU Y€JIOBEKA https://m.edsoo.ru/7f41a636
HUroro no pazneny 9
Pe3epBHoe Bpems 3 BuOmereka LI
i P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIbI /U151 YHEHUKA

* Xumus, 8 kiacc/ Pynsuruc I'.E., ®enpaman @.I'., AKuoHepHOE 00111eCTBO
«M3narenscTBO «lIpocBenienue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®ensaman O.I°., AknnonepHoe o0IIecTBO
«3narensctBo «IIpocBenicHUE)

METOJJUYECKHUE MATEPHUAJIBI JIUISA YUYUTEJIA
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["apa H. H.
XUMHUS : YPOKU B
8 KJjlacce
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'apa. — 2-e
n3/1., nepepao.

. Xumus
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KJ1acce
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2015
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Xumusa. 9 knacc.
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Xumus. 9 knacc.
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i
Pynsutuc,
DI
deapaman

E.

MockBa
[Ipoceemienue

2019
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XUMHA. 3aJadyHUK | TOMOITHUKOM

C MIOMOIIIHHUKOM,

Cc

['apa H. H.
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U..

Mocksa
[IpocBenienne
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2014

Kopomenko A.C., | KonTposbHbIe Kopomenko M.: Dx3ameH 2016
AmykoBa A. B. | usmepurensusie | A.C.,

KonTtposbHsbie MaTepualbl SAmykoBa A

U3MEPUTEITBbHBIE Xumus 9 knace | B.

MaTepuasbl

Xumusg 9 kiacc

M.: Dk3ameH

CrpenbaukoBa E. | KonTponsHo- CrpenbaukoBa | MockBa BAKO | 2017
H. KonTponsno- | usmepurensusie | E. H.

MU3MEPHUTETbHBIC
MaTepHaIbI
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BAKO
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8 KJIIACC
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4. http://www.chemistry-chemists.com/
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