


MNOACHUTEJIBHAS 3AIIMCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHOI MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTaBICHHBIX
B ®I'OC OOOQ, a Takxe Ha ocHOBE (efepanbHON paboyeil MporpaMMbl BOCTUTAHUS
U ¢ Y4Yy€TOM KOHIENIMK TpernojaBaHusl ydeOHOro mpeaMera «XHUMHS») B
oOpa3zoBaTenbHbIX opranusamnusax Poccutickoit deneparum.

[Iporpamma mo xumuu AaET MPEACTABICHHE O LEJAX, OOIIEH CcTpaTeruu
oOy4eHMsl, BOCHUTAHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4EOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOE peaMETHOE CoJIep>KaHue,
npeAycMaTpUBaeT paclpeleieHue €ro Io KilaccaM U CTPYKTypHUpPOBAaHHUE IIO
pazienaM M TeMaM MOporpaMMbl IO XUMHH, OMPEHENSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICp>KaHMUs, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpeAeNsieT BO3MOXKHOCTU TMpeaMera Juis
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTaTaM 00yUYeHHs] XUMUU Ha YPOBHE II€JIeH U3ydeHUsl IpeaMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIbHOU JEATEIbHOCTH OOYYaroIerocs I10 OCBOCHHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XWMHH CIYXUT OCHOBOW [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyJarolierocs, €ro NmpeACTaBICHUN O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPyEMbIe XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIONUHU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
MpoOJIeM YCTOWYMBOTO PAa3BHUTHs YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECCKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHHS.

N3yuenue xumumu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEW JIJIT  CaMOpPa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DPOPMHUPOBAHHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
OOy4JaromMXcs, HABBIKOB WX CaAMOCTOSTCIIbHOW  Y4eOHOW JeATeThHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOMUMBIX Kak B
MOBCEAHEBHOM KMU3HU, TaK U B TPO(PECCHOHATILHOM J1eITEIbHOCTH;

3HAKOMUT CO CHENMU(GUKOW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJBI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YYaIOIIUXCS;



CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHUE OOyJArOITHUXCA.

JlanHbIe HampaBlICHWS B OOYYCHHHM XUMHH OOECIEUMBAIOTCS CHEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHHsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IIOHSATUU
OPTaHUYECKON XMMUHU.

Crpyktypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnoaxojia kK e€ mzyueHuro. Colep:KaHHE CKIIAJIbIBAETCSI U3 CHUCTEMBI
MIOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO MPUHIHUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUIN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TPENCTaBICHUNU 00 JJIEKTPOJUTUYECKON NHUCCOIMALMA BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL )YHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUSICBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYCHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHHU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
IIPEACTABJICHUS O XMMUYECKON COCTABJISAIOLIECH HAYYHOU KapTUHBI MUpA B JIOTUKE
€€ CUCTEMHOM MPUPObI, IECHHOCTHOI'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. M3ydeHWe XUMUU MPOUCXOJIUT C MPUBJICUYCHUEM 3HAHUN U3
paHee HM3yYCHHBIX Y4EeOHBIX TpeaMeToB: «OKpYKaIOIMMUA MUDPY,

«buonorus. 5—7 knacce» u «dusnka. 7 Kiaacc.

[Ipy w3ydeHHUM XUMUU TNPOUCXOAUT (QopMUpOBaHWE 3HAHUKA OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWMS, MPAKTHIECCKOU
JNEATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HaAyKHu, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MNP M3YyYEHUU BEUIECTB U
XUMHUYECKUX PeakKiuii, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHHH B Yy4e€OHO-NO3HABAaTENbHOM W Yy4e€OHO-HCCIEN0BATENbCKOM
JESTeIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOro OOpalleHus C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHMs Ba)KHOE
3HaUYEHUE MPUOOPETH TaKue 1EIH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUS, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yCJIOBUM, CIIOCOOCTBYIOMIMNX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MACSITENbHOCTH, TO3HAHWS W CaMOTIO3HAHUS, KITIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE IS
pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (¢dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM WYHCJIE YMEHHH OOBSACHATh W OIICHUBATH SIBJICHHUS
OKpPY>KaIOIIeT0 MHpA, WUCIONB3Yys 3HAHHWS W OMBIT, MOJyYEHHBIC MPH H3yYCHHUH
XUMHH, IPUMEHSATH UX [P PEIICHUU NTPOOJIEM B IOBCEJHEBHOW )KU3HU U TPYIOBOM
JesITeIbHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TI'YMaHUCTUYECKHMX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XWUMHUYECKHUX 3HAHWM 711 BBIPAOOTKH OSKOJOTHYECKH
11eJ1IeCO00pa3HOTO TIOBEICHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPY>KaIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHMS OOIIECUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOo(UiIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
00yueHus.

Oo111ee ynciao 4acoB, OTBEAEHHBIX AJIs U3yUEHUSI XUMUU Ha YPOBHEOCHOBHOTO
obmiero obpaszoBanusi, coctaBiser 136 yacoB: B 8 kjacce — 68 dacoB (24aca B
Henento), B 9 kiracce — 68 yacoB (2 Jaca B HECIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauYaJbHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poiib XUMHM B KU3HM YellOBEKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. Dusnyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHMUS B XUMUM. YHMCThIE BEIIECTBA U CMECH.
CnocoOsI pa3feneHust cMece.

ATOMBI W MOJICKYJbl. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XWMHYECKHX
aneMeHTOB. [IpocTeie U CI0KHBIE BenecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUECKUX DJIEMEHTOB.3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTETbHAsS
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomunuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3p KOIMYECTBA,
Macchl M 4YHUCJa CTPYKTYpHBIX €IWMHHULl BemecTBa. Pacuérel mo QopMynam
XUMHUYECKUX COCTUHEHUH.

duznyueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasi peakius U e€ MpU3HaKu.
3aKOH COXpAaHEHHsSI MAcChl BELIECTB. XMUMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUYECKUX PEAKIUN (COeAMHEHUS, PA3I0KEHUS, 3aMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenn

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBUiiaMu paboThl B 1abOpaTOpuu U
npuémMamMu oOpaieHus ¢ 1abopaTopHbIM 000PYJIOBAaHUEM, U3YUYEHHUE U OMKCAHUE
¢u3nueckux CBOWCTB 00pas3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢usnueckux (TIaBJIeHUE BOCKA, TasHHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOpPEHHME CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKU, B3AUMOJIEUCTBHE MeJa C KHCIIOTOW) SIBICHUM, HAOII0IEHUE U
ONMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUIAPOKCH]IA
Menu (II) npu HarpeBaHuu, B3aUMOJICUCTBUE Kelie3a ¢ pacTBopoM conu meau (11),
U3YYEHHE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (GuiIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MPoBEICHUE OUYHNCTKU MOBAPEHHOM
CoJid, HaOJIOJEHWEe U  ONHCAHME  pPEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE MOJEIIEH MOJEKYI
(1IapocTepKHEBBIX ).

Baxkueiime npeacTaBuTe M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT U MpOCTOe
BemiecTBo. HaxokneHue kuciopoga B MpUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. [Ipumenenue xucinopoaa. CrocoObl



MOJIYYCHHsS] KUCTopoAa B JadOpaTopud M MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojie. O30H — amoTporiHast MoAUGUKAIMS KUCIOPOa.

TernoBoit 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuU. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/yXa, YCWJICHHE MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon —snemenT u nmpocroe BemectBo. Haxoxaenue Bogopoaa B Ipupoe,
du3nUecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHNE, CITOCOObI oTydeHus. KucioTs
Y COJIH.

MosipHbIii 00bEM ra3oB. PacuéThl Mo XUMHYECKUM ypaBHEHUSIM. DU3nyecKue

CBONCTBA BOJbl. Boma kak pacTtBoputens. PacTBopsl.

HacelilieHHbIe W HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 40Ji BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoj€ M B KU3HMU YeI0BEKa. KpyroBopoT BOJbI B MPUPOE.
3arps3HeHue NpUpoAHbIX BoJ. OXxpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIE, amM(pOTEpHbIE) U
HecosneoOpazyronme. Homenknatypa okxcuaoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHIOB. [lomydyeHrne OKCHI0B.

OcHoBanus. Knaccupukanust ocHOBaHMM: INENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. PHU3NUECKHME M XUMHYECKUE CBOWMCTBA
ocHoBaHuU. [lonyuyeHue ocHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHocTm MmetaimioB H. H. bekerosa.
[TonydeHne KHUCIIOT.

Comu. Homenkiarypa cosieid. @U3HMUECKUE U XMMHYECKHUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEKy KIacCaMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacrmo3HAaBaHWE U W3YYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS W
MIpeKparieHus ropeHus (1moxapa), 03HaKoMJIeHHEe ¢ 00pa3iaMyi OKCHIOB U OTIHCAHHE
WX CBOWCTB, MOJTy4eHUEe, COOMpaHue, paclio3HaBaHNE U U3yUEHUE CBOMCTB BOJOPOa
(ropenue), B3aumojaeiicTBue Bogopoma ¢ okcugoM wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOMOAeHHE 00Pa3IOB BEIIECTB KOJIMUYECTBOM
1 wmomb, wuccienoBaHWe OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C Pa3IUIHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOM AOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJICUCTBUE BOABI C METaIaMU (HATpUEM U
KaJbleM) (BO3MOXKHO HCHOJb30BaHUE BHUJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0€HNE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpPaxX KUCIOT U WIEJIOYEH,
u3ydeHue B3anmoeiicteus okcuaa menu (1) ¢ pactBopom cepHO# KHCIOTBI, KUCIOT
C METAJUIAMM, PEaKIM HEUTpaIU3aluu, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM W3 pacTBOpa COJIHM, pPEUICHUE
AKCIEPUMEHTANBHBIX 3aJad Mno Teme «BaxkHelmue Kiaacchl HEOPraHHMYECKUX
COCIMHEHUI».

IMepuognueckuid 3akoH u Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aroMoB. XHMHYECKAsi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEaKIUH

[lepBble TOMBITKM KJIAacCU(PUKAUUKA XUMHYECKHX 3JeMeHTOB. [lonstne o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE W IIETOYHO3EMENIbHBIE METaJLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbBIE OKCUIBI
Y TUIPOKCUJIBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkomepuoaHas W JJIMHHONEPUOJHAS (bopmbl
[Tepuoanyeckoit cucrembl XxumMuueckux 31eMeHToB . 1. Menneneesa. Ileprnobl
U rpynnsl. PU3NYECKUN CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U IPYIIIIBI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
DJIIEKTPOHHBIX ~ 000704eKk aroMoB TmepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noJyiokeHuto B Ilepuoanueckoi cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METALIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U IEPHUOIAM.

3nauenue [lepuogmueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTHs Haykh U npaktuku. Jl. M. MenneneeB — yd€HbI U
rpakIaHUH.

Xnumuueckass cBsi3b. KoBaneHTHas (MOJsipHAass W HENOJSpHas) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMAYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHusi.  OKUCIUTEIBbHO--BOCCTAHOBUTENBHBIE — PEAKLIHH.
IIpoueccsl OKUCIIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEIOYEH, MPOBEJACHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropenue, peakiy pas3yIokKeHUs,, COETUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHbIX CBS3€M NpU W3YYEeHUUM XUMHH B 8 Kiacce
OCYILIECTBJISIETCA 4Yepe3 UCIOIb30BaHUE KaK OONUMX €eCTeCTBEHHO--HAYyUYHbBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMUXCA CUCTEMHBIMU JIJIsl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO01re ecTecTBEHHO--HAYyUHbIE TOHITHS: HAy4HbIN (akT, TUNOTe3a, TEOpus,
3aKOH, aHalIW3, CHUHTE3, KiIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHUE, MO/IEIb, SIBJIICHUE.

®duzuka: MaTepus, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBAa, ra3, (U3UYECKUE BEIUYHUHBI, ECIUHUIIBI
M3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COoHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE MTOPO/IbI, TIOJIE3HBIE
UCKOIMAaeMbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHMUYeCKas peaKkus

Ilepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBUM C IIOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHUEM KX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIBI KpUCTANIMUECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEHIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJacCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMAdecKuX peakiivii Mo pa3aIudHbIM MPU3HAKAM (TT0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
U3MEHEHUIO CTENeHeW OKUCIICHHUS XMMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHIO KaTajlnu3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [loHsarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuze. [lonsaTre o XxXuMUyeckoM paBHOBecUU. DaKTOPHI,
BIIMSIIOLME HA CKOPOCTh XUMHUYECKOW peakluu U TOJO0KEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE  pPEAaKI[MU,  JJEKTPOHHBIA  OaynaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHUE ypaBHEHUMN



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHd C HCMOOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTHIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
xuMHuueckoi cBs3u. CreneHs nucconnanuu. CUiabHbBIC U ca0bIe SJEKTPOIHUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS peaKIMiA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIUIEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMI U cOJIeH B CBETE MPEICTABICHUHN 00 3JIEKTPOIUTUYECKON TUCCOLUALIUU.
KauecTBeHHble peakiuy Ha MOHBI. [IoHSATHE O THAPOIIN3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), HCCIEIOBAaHUE 3aBUCMMOCTHU CKOPOCTH XMMHMUYECKOHN peakiuuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIEKTPOIPOBOJHOCTH
pPacTBOPOB BELIECTB, MpoIiecca JUCCOLMALIMHI KUCIIOT, HIENI0Yei U coeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHANIOB), IMPOBEACHUE OINBITOB, WJUIFOCTPHUPYIOLIUX
OpU3HAKK TPOTEKAaHUS peakuuil HOHHOro oOMmeHa (oOpa3oBaHHME OCajKa,
BBbIICJICHUE Ta3a, 00pa30BaHUE BOJIbI), OMbBITOB, WIUTIOCTPUPYIOLIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN (TOpeHHe, peakUud pPa3ioKEHUs,
COCIMHEHHMSI), pACIIO3HABAHME  HEOPraHWYECKUX  BEHIECTB C  MOMOLIBIO
KAQ4ECTBEHHBIX PEAaKUMU HA MOHBI, PELICHUE IKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIopa(B3auMOICHCTBUE
C MeTajllaMH, HEMeTaulaMH, IuejsodaMmu). XiopoBopopod. ConsiHas KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IMpuMeHeHue. JlencrBue xmopa U
XJIOPOBOJIOPOJIa HA OPraHU3M 4elioBeKa. BaxkHeWIme XJIOpUIbl 1 UXHAXO0XKICHUE B
IpUPO/JIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHue W (pU3MYecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusndeckre 1 XUMUYECKre CBOMCTBA (00II1e KaK MpeICTaBUTENs
KJlacca KUCJIOT M crnenuduyeckue). XUMHUUECKUE pPEaKIUM, JeXallue B OCHOBE
IPOMBIIIEHHOTO Croco0a Mody4YeHusi CepHOM KuciaoTbl. [IpuMeHeHue cepHoi
KUCJIOThL. COJIM CEpHOU KUCIOTHI, KAUECTBEHHAS! peaKLys Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B mpupoje. XUMHUUYECKOe
3arpsi3HEHHE OKPYXKAIOUIEH Cpeapl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHUS. A30T, paclpocTpaHEHUE B MPUPOJE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyeckue U XMMHYECKHUE CBOMCTBA, oNyuyeHue u npuMenenue. Cojau aMMOHUS,
uX PU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMUYECKUE
cBOiicTBa (0OlIME KaK NPEACTaBUTENs Kiacca KHUCIOT U creuuduyeckue).
Hcnonbs3oBaHre HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OpEHUH.
XVWMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXIH, 3arps3HEHUE BO31yXa, NMOYBBI M BOA0EMOB). PDocdop, alIoTpPOIHbIE
moaudukanuu docdopa, puznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, Gu3HUYeCKUe W XHUMHUYECKHE CBOWCTBA, ITOJyUYCHHE.
Hcnons3oBanue (hochaTtoB B Kaue€CTBE MUHEPAIBbHBIX YIOOPEHU.

Ob6mas xapakrtepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUS. Y TJIEpO/I, aJUIOTPOIHbIE MOAU(PUKALIUH,
pacrnpocTpaHeHue B NpUpoje, PU3NYECKHe U XUMUYECKHE CBOWCTBA. AncopOuusi.
Kpyrosopor yrinepona B mnpupoae. OKcuAbpl yriepona, HUX (QU3NYECKHE U
XUMUYECKUE CBOICTBA, JEHCTBHE HA JKMBBIE OpPraHU3MbI, I[OJIYyYEHUE H
MPUMEHECHHE. DKOJIOTHYECKHEe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIN0TE3a TJIOOAIBHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3(dekT. YronbHas
KHACJIOTa U €€ coliM, UX (U3MUECKHEe M XUMHUYECKHE CBOWMCTBA, MOJy4ye€HUE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHaT-MoHbL. Vcmoap3oBaHMe
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yraepona (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IITMUEPHH, YKCYCHasl KUCJIO0TA).
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (yroib, MNPUPOAHBIA Ta3, HedTh),
OPOAYKThl WX mepepaboTku (O€H3WH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUPAX, O€IKax, yraeBojax — U Ux
poiii B OKM3HM 4eJloBeKa. MarepualbHOE €AUHCTBO OPraHWYeCKHX |
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, TMOJyYEHUE U
npumeHeHue. CoequHenus KpeMHus B mpupojie. OO1ue npeacTaBieHus: 00 OKcuie
kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJb30BAHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeliline CTpoUTeNbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobsembl 0e30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAaHMs, OMBITHI, OTpaXKAOUUe (PU3NYECKUE U XHUMUYECKHUE CBOMICTBa
TJIOT€HOB M HX COEJAMHEHH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUIOB (TaJOTeHUI0B), 03HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COENUWHEHUSIMH (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
HaOJII0IeHNe Tpoliecca OOYIIIMBaHMsI caxapa MoJ AeMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIE€HHOW CEPHOUN KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHON PEaKIMU Ha CyJb(aT-HOH U HAaOIIOJEHUE MpU3HaKa €€
OPOTEKaHUs, 03HAKOMJIEHHE C (PU3NUYECKHMMH CBOMCTBaAMHU a30Ta, (ochopa U uX
COEIMHEHMH (BO3MOXKHO HMCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u pocopHbIX ynoOpeHuit, moiayueHue, coOupanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pEaKUWid HAa MOH aMMOHHUSA H
dochaT-MOH W H3ydyEHHE TPHU3HAKOB UX TMPOTEKAHUSA, B3aUMOJECHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI € MeAbl0 (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHUATIOB), H3YYEHHE MOJeNell KPUCTAUIMYECKUX pEemETOK —anmasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C TPOILIECCOM aJCcOpOLMH PaCTBOPEHHBIX
BELIECTB AaKTUBHPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOrasza, MOJIyYCHHUE,
coOupaHue, pacro3HaBaHUE M U3yUYEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IpOBEACHHE
KaueCTBEHHBIX PEaKIUii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHWE C TNPOAYKUMEH CHIMKATHOW IMPOMBIIIJIEHHOCTH,
pelieHre SKCHEpPUMEHTAIBHBIX 3a/1ad Mo Teme «Baxuelnme HeMeTaibl U UX
COEIMHEHHUSI.

MeTaJiibl 1 MX COCTUHEHUSA

OO61ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckon cucreme xumuueckux dviemeHroB J[. .
MenneneeBa u ctpoeHus atomoB. CTpoeHure MeTayuioB. MeTaminyeckasi CBsI3b U
METAINTMYECKasi KPUCTAJUITMYECKas pEIIETKA. DIEKTPOXUMHUYECKUN PSAHANIPSKEHUM
MeTauioB. DuU3WYECKHe W XMMHUYECKHE CBOMCTBa MeTauioB. OOmue CcrocoObl
noJiydeHusi MetasuioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aLIIUTHI
ux oT Koppo3uu. CrjiaBsl (CTallb, YyTYH, JIOPATIOMUHUIA, OpOH32a) U UX IPUMEHEHHE
B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTaNIbL: MOJIOkeHUe B llepuoanydeckoil cucreMe XMMHUYECKUX
sanemeHToB JI. . MeHaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIEHHE B MPHUPOIE.
duznyeckre U XUMUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABI HATpus W Kanus. [IpuMeHeHue WIEIOYHbIX METaVIOB U UX
COEIMHECHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHMil W KajblUW: T[IOJOKEHUE B
[Tepnoanueckon cucreMe xumuueckux 3yemMeHToB 1. 1. MenaeneeBa, CTpoeHue nx
aTOMOB, HaXO0XkAeHHUE B Npupojie. PU3NUeCKrue U XMMUYECKUE CBOMCTBA MArHUSU
Kanblus. BaxkHeiiire coequHenns Kanbluys (OKCUT, TUIPOKCU/I, coJin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmroMuHUN: noJiokeHne B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupojie. Pusnueckue u
XUMHUYECKHNE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 31EMEHTOB /1.
. MenpgeneeBa, crpoeHHEe aroma, HaxoxzaeHue B mnpupone. dusnueckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuibl, rupokcuabl u cou xxenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA ¥ MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0O0pa3laMd METaUIOB M CIUIAaBOB, HX (PU3UYECKUMHU
CBOMCTBaMM, M3Y4YCHHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOIKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHA
KaJIbI[Usl W HATpUs C BOJOW (BO3MOKHO MCIOJIb30BAHHE BHUEOMATEpPUAIIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KEJIe3a B KHUCIOPOJIE
(BOBMOKHO  HMCIHOJIb30BAHME  BUACOMATEPUATIOB), MPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KajblMs, alllOMUHUA, LIMHKA, JKelie3a
(I1) u xenesa (III), menu (II), HaOMOACHUE M OTIMCAHUE MTPOIICCCOB OKPAIIHBAHMS
IJJAMEHU WOHAMU HATpHsl, Kaaus U KajdblUus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIOB), UCClieoBaHNuE aM(pOTEPHBIX CBOMCTB TUIAPOKCHIA ATFOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PELUICHUE SKCIIEPUMEHTAIIBHBIX 3aJ]1a4 M0 TeMe «BakHeunme
METAJUIbl U UX COCTUHEHUSY.

XuMHus U OKPY KaUIas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM >XKM3HU 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMHUUYECKUX peakiuii B ObITy. IlepBas momolps mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroLel cpenbl (mpeaesibHas AOMyCTHMAast
KOHIIeHTpanus Bemects, aaiee — [1/IK). Posb xuMun B pelieHr 3K0JI0THYECKUX
poOJieM.

Xumuueckuii IKcnepumenm:

U3ydYeHue o0pa3lioB MaTepuaioB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHbBIC
MaTepuabl).

Mescnpeomemnmnoie ceasu



Peanuzanus MeXnpeaMeTHBIX CBS3€d Npu HM3y4eHHH XuMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIIOJIb30BaHHE Kak OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHSITHUM, TaK U TMOHITHH, SABISIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (hakT, TUIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTb, HaOIIOACHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIMI
3¢ exT, TEXHOTOTHSI, MaTEPUAITHI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIIBI,
PaZM0aKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKUI 3aps, IIPOBOJHUKH,
HOJYIPOBOJHUKHU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHBIC
y100peHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpochepa, MUHEpalbl, TOPHBIE  IMOPOJBI,
MOJIC3HbIE HCKOTIaeMbIe, TOTLITUBO, BOJIHBIC pPECYpCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE y4eOHOU u
BOCIIUTATENBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUNCKUMU
COLUOKYJIbTYPHBIMA M JAyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMHA, NPUHATHIMU B
oOmiecTBe MpaBUIaMH M HOpPMaMH TIOBEIEHUS U CIIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMATU3AIUN O0YHAIOIITNXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTALHUM U
pacIIMpEeHUE OMbITA IEITETBHOCTH HAa €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpMOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEOWIO, TOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O00I1IeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHON HH(OpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLHMAIBHBIX HOpMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  APYrMX  BUJAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM MEATEIbHOCTH TPH
BBITIOJTHEHUM Y4YeOHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIIY B MPOIIECCE ATOM yueOHOM AeSTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE TMOBEIACHHUE W IMOCTYNKA CBOMX TOBApPUUIECH C NMO3MIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABIIAIOLINEC
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOM KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TNPUPOJBI, B3aAUMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEJIOU, O POJIM XUMHUH B IMMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMUHU, HEOOXOJMMBbIE IS OOBSICHEHUS HAOMIOJAEMBIX IMPOILIECCOB U SIBICHUM,
MO03HABATENbHON, MH()OPMAIMOHHOM W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHONW Pa0OThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOMN



JUTEPATYpPOM, JOCTYMHBIMH TEXHHUUYECKUMHU CpEACTBAaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M T[O3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBBSI:

OCO3HAHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pPOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYCK (YIOTPEOJICHHS aJIKOTOJIs, HAPKOTUKOB, KypEHHs),
HEOOXOJIUMOCTH  COOJIOJICHUST TpaBUil  OE€30MAaCHOCTU TMpU OOpallleHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HHU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil u Tpyaa pa3auyHoOro poja,
YBa)KECHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUSI  NPEIMETHBIX  3HAaHUM 1O  XMMHH, OCO3HAaHHBIM  BBIOOP
WHJIUBUAYAJIBHOU TPAEKTOPUU MPOJOTKEHUS 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodecCHoHaNbHON MeITeIbHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUMH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(DEeCCUOHATBLHOM CpeIe;

6) 3K0JIOrNYeCcKOro BOCIIUTAHMSA:

AKOJIOTMYECKH 11€JIECO00Pa3HOE OTHOIIICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €& CYIICCTBOBAHMS, IMOHHMAaHUE LIEHHOCTH 3J0POBOTO U
O6e3zomacHOoro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIIKNX 3JI0POBBIO U )KU3HHU JIFOCH;

CITIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble TIPU U3YYEHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOIHON CPEAOU, IS MTOBBILICHUS
VPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPbhl, OCO3HAaHUA TJIOOATBHOTO  XapakrTepa
AKOJIOTMYECKUX MPOOJEeM U MyTeW MX PEIICHUS MOCPEICTBOM METOJOB XHUMMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX pPE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
(bopMHpOBaHKS MUPOBO33pPEHUS 00IIIEHAYYHbIE TOHTHS (3aKOH, TEOPUSsl, IPUHIIUII,
runoresa, (Qakr, CHUCTEMa, TMPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3THX MPEAMETOB (POPMHUPOBATH MPECTABICHNUE O IEIOCTHOU



HAy4YHOU KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (TT03HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpble oOecnedynBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHHWIO W OCYIIECTBICHUIO YYCOHOU
NESTETHHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE HeiCTBUSA

Ba3oBble Jjornyeckue gJeicTBHA:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUSI TIPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBIC] XMUMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEepPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), HCIIOIH30BATH
MOHATHS JIJISl OOBSICHEHUST OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHil,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXKIYy OOBEKTaMH H3YYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TMPOIECCE IO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIU, UCTIOIb3YEMbIE B XUMHUH,
peoOpa30oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON PeaKIuu — MpU pelieHUH yueOHO-TI03HABATEIbHBIX 33/1a4, C Y4ETOM
ATUX MOJICNIbHBIX TMPEICTABJICHUNA BBISBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKUX BEIIECCTB M XUMUUYCECKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YIAEMBIX IIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTeabckue 1eHCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABIICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MMO3HAHMUS, a TAKKE B KAU€CTBE OCHOBBI 1T (HOPMHUPOBAHMSI TUTIOTE3BI TI0 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU W TMPOBEIACHUIO
YUYCHHUYECKHX OJKCIICPUMEHTOB, yMEHHWE HaOJfoJaTh 3a XOJO0M IpoIliecca,
CaMOCTOSTEIIEHO MPOTHO3UPOBATH €0 PE3yibTar, (OPMYIUPOBATh 000OIICHHUS 1
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS, COCTABIIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPENICTABIICHUS, MTOTYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIPABOYHBIE
mocoOus, pecypchl VHTepHeTa), KPUTHYECKH OIICHHBATh NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE NPUMEHSTh Pa3judyHble METOJbl M 3aMpOChl NMPU MOUCKE U OTOOpE
UH(GOPMAllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBINOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JJaCTH  MCHOJIB30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHM,
OBJIJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO POpMY MpeACcCTaBiICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJla4yd HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu GopMaMu rpaduku 1 UX KOMOMHAIUSIMUY;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCIIEIOBATEIbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CENbCKOTO XO3SMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLEH NPUPOAHOU
Cpelbl.

KoMMyHMKATHBHBIC YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHS 3371aBaTh BOMPOCHI (B XOJI€ IUaiora v (WJIK) AUCKYCCUH) TIO CYIIECTBY
oOcyxnaeMoil  TeMbl, (OPMYJIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS [IPEUIOKEHHON 3a0a4H;

YMEHUSI ~ MPEACTABIATh  IOJYYEHHBIE  PE3ylbTaThbl  MO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (J1ab0paTOPHOTO OIbITa,
na00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
NO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3utiuii (00CyXIeHusl, 0OOMEH MHEHUSMU, «MO3TOBBIE IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHBIC YHHBepCaIbHbIEe y4eOHbIE 1CHCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIN JACSITeNbHOCTH, IJIaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTh, BHIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelleHns Y4eOHbIX U
ITO3HABATEJIbHBIX 337a4, CAMOCTOSITENIBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aJTOPUTM JIEMCTBUM TMPU BBIIOJHECHUH 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW II€JId, YMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B YCIIOBUU 33/IaHUN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENIBHOIO
COJICp)KaHMs, YCTAaHOBJEHHOI'O JIaHHOW QeaepanbHOl pabouelt MporpamMmoi,
BBIJICJIIIOT: OCBOEHHBIE 00YYAOUIMMUCS HAYYHbIC 3HAHUS, YMEHUS U CIIOCOObI



nercTBui, crnenuduueckue IS IpPEAMETHON o01acTtu  «XUMHS», BHJBI
JEATeIbHOCTH 1O  TMOJYYEHWI0 HOBOIO  3HaHWS, €ro HHTEpIpEeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUSIX.

K xonmy oOyudenus B 8 kiiacce nmpeaMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHHIN:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHMS, XMMHUYECKasi peakius, KiaccupuKalus Ppeakiuid: peaKiuu
COCAMHEHUS, PEaKIUU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEAKIUU
oOMeHa, K30~ U PHJIOTEPMHUECKHE PEaAKIINH, TEII0BOM A (PEeKT peakium,
AJIpO aTOMa, HIEKTPOHHBIHN CIIO aToMa, aTOMHAasi OpOUTaNb, PagNyC aToMa,
XUMHUYECKasi CBS3b, MOJISIPHAS M HETOJIApHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJid BeIlecTBa
(TIpolieHTHAsE KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHU U
IPUMEHSTh 3TU HOHSITHUS MIPU ONTMCAHUM BEUIECTB U UX MPEBPAIICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHHS (popmyn
BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINH;

e OMNpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIWHEHUSX,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCY COCIMHEHHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbica Ilepunomnueckoro 3akonHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPaHEHHWsSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTajpo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKUX DJEMEHTOB: pa3inuaTh TOHATUSA «IJIaBHas
noarpynna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», manbie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrtemMa xumudeckux i3nemeHtoB J[. .
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIECTB, 110 TETIOBOMY dPPEKTY);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKMX IPEBpaIlCHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCChIBEILIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO »3JEMEHTa Mo (opmysie COeqUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlny;

IPUMEHATHh OCHOBHBIE OIEpaIM¥ MBICIUTENILHOMN JEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEeMATU3allHIo, KiIacCU(UKAIIUIO,
BBISIBJICHHE TPUYMHHO--CIICACTBCHHBIX CBSI3€H — NJIS1 M3YYCHHsI CBOWCTB
BEIIECTB M XWUMHUYECKUX pEaKUud, ECTECTBEHHO-HAYYHbIE METOIbI
NO3HaHUsI — HaAOMIOJEHUE, M3MEpPEHHE, MOJEIUPOBAHUE, SKCIIEPUMEHT
(peanbHbI U MBICIIEHHBIN);

CJIeI0BATh MPABUIIAM MOJIb30BaHUS XUMUYECKOH MOCYI0H 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaM oOOpalieHusi C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMM 110 BBIOJHEHUIO J1TADOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIOTa3000pa3HbIX BELIECTB
(BomopoJila M KHUCJIOpOJia), MPUTOTOBIEHUIO PACTBOPOB C OIpPEAEIEHHON
MAacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJUTH
XUMHUYECKHUE SKCIEPUMEHTHI TI0 Paclo3HaBAaHUIO PACTBOPOB HIeOUed U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMycC, eHOI(PTaNIenH, METUIIOPAHXK

U JIpyTue).

K xonmy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

pacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSATHH: XUMUYECKHM
AJIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHOH, MPOCTOE BEIECTBO,
CII0)KHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTETEHb
OKHCJICHHS, XMMHYECKasi PeakKlus, XMMUYECKasi CBS3b, TEIUIOBOU 3¢ ekt
peaknuu, MOjJb, MOJSPHBIA  00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMAIMS, pPEaKIud HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMbIe U



HeoOpaTUMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE,ANTIOTPOIUS,
amM(pOTEepHOCTb, XUMUYECKas CBA3b (KOBaJeHTHas, MOHHaA,
MeTaJuIMYecKas ), KpUCTAININYECKas peIETKA, KOPPO3Us METAIIJIOB, CILIABBI,
CKOpPOCTh XMMHUYECKON pPEAaKLHH, MPENETbHO NOMYyCTUMas KOHUEHTpalUs
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH U
IPUMEHSTh 3TH HOHSITHUS MIPU ONTMCAHUH BEUIECTB U UX MPEBPALICHUN;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJIsl COCTaBleHUS (GopMyl
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

ONpENENsITh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Ppa3IMYHOTO COCTaBa, IPUHAIICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEIMHEHMSX, 3aps]l MOHA [0 XMMHUYECKON (popmyse, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIMHEHMM, THII KPUCTALLIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIica I[lepumommueckoro 3akona JI. M. Menneneera u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMChIBaTh W  XapaKTEpPU30BaTh
tabnuunyo (opmy Ileproguueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynmna (b-rpynma)», manasie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOJIUIIE, CUUCIOBBIMU
XapaKTepUCTHUKaMH CTPOCHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB U
3apan  saApa, oOliee YWciIo BJIEKTPOHOB U paclpelereHre WX II0
AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHU
CBOMCTB 3JIEMEHTOB M MX COEIMHEHUU B Mpeaenax MalblX NEPUOJIOB U
IJIaBHBIX NOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuud (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CcHeHu(pUUYECKHe XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIECTB, MOATBEPXKIas ONUCAHUE
OpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMHYECKUX PEAKIINN;

COCTABJISITh YPaBHEHHUS DJIEKTPOJUTUYECKOM JMCCOLMALMUA  KHUCIOT,
LIEJI0YEU U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHNs PEAKIIM HOHHOTO



oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAAIOMUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHMCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIUit
MOCPEJICTBOM COCTABJICHUSI DJICKTPOHHOTO OajaHca dTUX PeaKInii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XHMHYCCKUX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChIBEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro »JJieMeHTa 1o (opMysie COeIUHEHUs,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKON PEaKInu;

coOJTI01aTh TIpaBUJIa MOJB30BAHMS XUMHUECKON MTOCYI0ON HMIIa00paTOPHBIM
obopynoBaHHMEM, a TaKXKe TMpaBuia OOpaIlIeHHs ¢ BEIIECTBAMU B
COOTBETCTBHM C MHCTPYKIIMSAMHM II0 BBINOJHEHUIO J1A00paTOPHBIX
XUMHUYECKHUX OIBITOB I10 MOJTYYEHHUIO U COOMPAHUIOTa3000pa3HBIX BEIISCTB
(aMmMuaka u yriieKucioro rasa);

MPOBOJIUTh  PEaKIWH, TOJATBEPKTAIONINE KAYeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPUA-, OpOMHU/I-,
uoaua-, kKapOoHaT-, ¢ocdar-, cHIMKar-, Ccyibdhar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaxX HEOPTAaHUUECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIE OIEPAIliy MBICIUTEIHHOU ACATEIHPHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTU3allUi0, BBISBICHHE
NPUYMHHO-CJICJACTBEHHBIX CBSI3¢H — JJII M3YyYCHHUS CBOMCTB BEIICCTB H
XUMHUYECKUX pEeaKIui, eCTCCTBCHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOIOZICHUE, M3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT (pEalbHBIN WU
MBICJICHHBIH ).



