AHHOTAIIUS K PABOYEH ITPOT'PAMME
yueOHOro npeamera «Xumusi. bazoBblii ypoBeHb»
1 oOygaromuxces 8 — 9 Kiraccon

[IporpaMma 1©O XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHusl, MPEICTaBICHHbBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeneparbHON paboueld MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENoJaBaHus y4eOHOro nmpeaMera « XUMUshH»
B 00pa3oBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM nHaé€T MpeACTaBICHUE O LENsAX, oOlIed crpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEJACTBAMHU y4EOHOTO
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiep>KaHue,
MpeayCcMaTPUBAET paCIpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE IO
paznenaM M TeMaM IMpPOrpaMMbl O XHMHH, OIpPEIEIsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh  U3YUEHUSI XUMHU C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4yeOHOro Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O00ydwarolmuxcsi, ONpenensieT BO3MOXKHOCTU —MpeaMeTra  JUis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHHUsA, a TaKkKe TpeOOBaHUN K
pe3ynbTaTaM oOy4eHHUs] XUMUU Ha YPOBHE IIEJIeH U3yUYEeHHs TTPEIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATENHHOCTH OOYYAIOMIerocss MO OCBOEHHUIO
y4eOHOT0 CO/IepKaHMUSI.

3HaHUWE XUMHUHU CIYKUT OCHOBOW isi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QOopMUpYEMble XUMHUEH TPEJCTaBICHUS O B3aUMONPEBPALICHUIX
SHEPIUU U 00 DSBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM yCTOMYHMBOTO PA3BUTHUS UYEIIOBEUECTBA — CHIPHEBOM, HHEPrETHUUECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IPABOOXPAHEHHUSL.

N3ydeHne xumuu:

CIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
(dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 0011Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW JIeITEeNbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX KakK B
MMOBCEHEBHOM JXU3HU, TaK U B TPO(PECCHOHATBLHOM NEITeTbHOCTH;



3HaKOMUT CO CHeuu(pUKol HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIsJa HAa €AMHCTBO MPUPOJIBI U YEJIOBEKA, ABJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouuxcs;

CHOCOOCTBYET (OPMHPOBAHUIO LIEHHOCTHOIO OTHOIIEHHUS K E€CTECTBEHHO--
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3zoBaHre 00yYarOITUXCS.

JlanHble HampaBiieHUsT B OOyYE€HUHM XUMHUHU OOECIEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MmpeameTa, KOTOpPbIA  SBIAETCA  NEAArOrMYecKH
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKHU XUMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHWYECKONM XMUMHM UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHM
OpraHU4eCKOU XUMUHU.

CrpykTypa coaepKaHus MporpaMMbl MO XMMUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Moaxoaa K €€ m3ydeHuro. CoaepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
IIOHATHM O XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMbl CTPYKTYpPHO OpIraHHW30BaHbl IO MPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHUSI 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEACTABICHUM
Pa3HOI0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOIO YYEHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona 1. . MeHnieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU,

— YUYEHUS O CTPOECHUH aTOMA U XUMUYECKOH CBS3H;

— TMPEACTaBICHUN 00 3JIEKTPOJUTUYECKONW AHUCCOIMAIlMM BEUIECTB B
pacTBoOpax.

TeopeTtndyeckne 3HAaHMS pPAaCCMAaTPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSL K JPYroMy, BBINONHASA (GYHKIUH OOBACHEHUS M MPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXKHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3y4acMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HaHUs B Hayke. M3yueHue XuUMHUU NPOUCXOIAUT C IPUBJICUYECHHEM
3HAHWM W3 paHee H3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyX aroluid MUpy,
«bunonorus. 5—7 knacce» n «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHUM TOPOUCXOAUT (OPMUPOBAHHE 3HAHUM OCHOB
XMMHMUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, NMPAKTHUECKON
JESTENbHOCTH YENOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPBHI.



3amaua y4eOHOro mpeaMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYNHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B
NpUOOLIEHUM K HAyYHbIM METOAAaM I[IO3HAaHHUS NpPH MU3YYEHHH BELIECTB H
XUMHYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH IO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIHLHONM U yueOHO-HCCIIETOBATEIbCKOM
JEeSTENbHOCTH, OCBOEHUMU MpaBuil 0€30MacHOro oOpalleHus ¢ BEIIeCTBaMU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHe 1eJ1, KaK:

— (OopMHUpPOBAHHE MHTEIJIEKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELIECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTb OOydYeHHs Ha CHUCTEMaTHYeCKoe MpHOOIICHHE
oOyyaromuxcs K CaMOCTOSITEJIbHOM IO3HABATEJIbHON JESITEIbHOCTH, HAyYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CHOCOOHOCTEW K
XUMUH;

— obecreyeHne ycaoBHii, CIOCOOCTBYIONINX MPUOOPETECHUIO 00YUarOIIUMUCS
ONbITa Pa3HOOOPA3HON JEATEIbHOCTH, IMO3HAHHWS W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEIbHOCTH;

— (dopmupoBanre oO0uiel (YHKIMOHAJIBLHOM W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBSACHATH W OLEHHUBATh SIBICHUS
OKPY’KaIOIIEro MHpA, MCIHOJIb3Ysl 3HAHUS W OINBIT, MOJyYCHHBIC NPU H3YYCHHUU
XUMHUH, NPUMEHSTh HMX MpPH pElIEHUHU NpoOJeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOM IEATEIBbHOCTH;

— (¢QopMHpoBaHHME Yy OOYyYarolIMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
MOHMMAaHHUS LEHHOCTH XUMHYECKMX 3HAaHUW JUI1 BBIPAOOTKH 3KOJIOTUYECKU
11€JIECO00Pa3HOro TOBEJIEHUS B OBITY U TPYNOBOM JESATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/I0POBbs U OKPYKaIOUIEH IPUPOJAHON CPEIbl;

— pa3BUTHE MOTHUBALMHM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCHHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGWIIsl U HANPaBICHHOCTH JAJbHEUIIETO
o0y4eHusl.

OOmiee 4YMCIO YacoB, OTBEACHHBIX MJisi MW3YYEHUS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJlelt0), B 9 kitacce — 68 4yacoB (2 yaca B HEJZIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMUM B KW3HU 4YelIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBONCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemnlectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS], Pa3JI0KEHHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ JJabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(u3uYeCKNX CBOWMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUUYECKHX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUH, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (QuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
cColv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYT
(ILIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue kucnopona. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAy4YHBIN (DaKkT, rUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupose. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 10 XUMHUU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO 00111er0 00pa30BaHMs JOCTUTAIOTCS B XOA€ OOy4deHUS
XUMUU B €IUHCTBE Y4eOHOM M BOCHUTATENIIbHOW JESATENBHOCTHU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPHUHITHIMU B OOIIECTBE MpaBWIaMH U HOPMaMHU
MOBEJICHHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATU3AIIMU 00yUYaIOLTUXCA.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM TMO3HUTHBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OMbITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY M HAYYHOMY HACIECIHIO, IOHHUMAaHHS
3HAUEHUSA XMMHYECKOW HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHON MH(OpMaluen o
NEPEIOBbIX JOCTUKEHUSAX U OTKPBITUSX MUPOBOW M OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COL[MATIbHBIX HOpMaxX U MPaBUIaX MEKIUNYHOCTHBIX OTHOILICHHUH B KOJUIEKTUBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U JIPYTUX BHJAX JESATEIBHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HONM COBMECTHOM [I€ATEIbHOCTH TMpPU BBINOJHEHUU YYE€OHBIX, IO3HABATENbHBIX 3a/ad,
BBITIOJITHCHUH XWMHYECKUX OKCIIEPUMEHTOB, CO3aHUHM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMMOIIOHUMAHUIO U
B3aMMOIIOMOIIN B IpOLECCe ITOW YUEOHOH NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U MOCTYNKH CBOUX
TOBAPUILEH € MO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEUIECTBE M XMMHUYECKONW PEAKLIHMHM, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIONIME OCHOBY /I MOHUMaHUS CYUIHOCTH HAy4YHOW KapTUHBI MUpPaA, NPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AMMOCBS3SX YEJIOBEKa C MPUPOJHOM CpeloH, O POk XUMHUHU B
[I03HAHWU ITUX 3aKOHOMEPHOCTEN;



MO3HABATENIbHBIE MOTHBBI, HAMPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO XMUMHUH, HEOOXOAUMBIE TSI OOBSICHEHUS
HaA0JII01aeMbIX TPOIIECCOB W SIBJICHUH, MO3HABATENbHON, MH(POPMAIIMOHHON W YWUTATEIBCKON KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOATEJILHOM paOOThl C Y4€OHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATYPOM, JOCTYIMHBIMU TEXHHUYECKUMHU
cpeacTBaMu HH(GOPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YeHWI0O ¥ TIO3HAHUIO, JF0O03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO,
NPOEKTHOW M HCCIE0BATEIbCKON JEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHME IEHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3
KU3HU, OCO3HAHUE MOCJIEACTBUM M HENMPHUATHE BPEAHBIX MPUBBIUEK (YMOTpEOJEHUsI aaKorojsi, HAPKOTUKOB, KypeHUs),
HE0OXOAMMOCTU COOJIIOICHHS TPaBUII 0€30MACHOCTH MPU OOpPAIEHUH ¢ XMMUYECKUMHU BEIIECTBAMHU B OBITY U pealbHON
KU3HU;

5) TPyA0BOIr0 BOCIIUTAHUSA:

MHTEPEC K MPAKTHUYECKOMY H3YUYEHHUIO MPOQEeccCHil M Tpyaa pa3IudyHOro poja, yBaXKEHUE K TPYILy U pe3ysbTaram
TPYJAOBOM AESATEIHLHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIM BBHIOOD
WHJIMBUAYAJILHOU TPACKTOPUHU MPOAOJKEHUSI 00pa30BaHUS ¢ YUYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHENHONW MPOPECCHOHATBHON NEATENHHOCTH M Pa3BUTHS HEOOXOIUMBIX
yMEHUH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(EeCCHOHATBHOM cpee;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH LIETECO00pa3HOE OTHOUIEHUE K MPUPOJIE KaK HCTOYHHKY >KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHMMAaHUE IIEHHOCTH 3JI0POBOTO W 0Oe30macHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3HYEeCKOMY W TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUs MpaBui 0€30MacCHOTrO IMOBEAEHUS MPH
paboTe C BelIeCTBAMU, a TAKXKE B CUTYAIIUsAX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4YaeMble NPU H3YUYCHHM XUMHUHU, [JIs PEIICHUs] 3a/lad, CBSI3AHHBIX C
OKpY Kalolel MPUPOTHON CpeIoil, HJsi TOBBIIMICHUS YPOBHS OKOJOTHYECKON KyJIbTYPhI, OCO3HAHUSA TJI00aTBHOTO
XapakTepa 3KOJIOTMYECKUX MPOoOJieM U MyTed UX PEHIeHHUs MOCPEICTBOM METOJIOB XMMHUHU, IKOJIOTHMYECKOTO MBIIIJICHUS,
YMEHHUsI pyKOBOJICTBOBATHCSI UM B [MO03HABATEJIbHONM, KOMMYHUKATUBHON U COIMATILHOM MTPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX PE3yIbTAaTOB BHIACIISIOT 3HAYMMBIC JIsl (POPMHUPOBAHUS MUPOBO33PEHUS 0OIICHAYYHBIE
MOHATHUS (3aKOH, TEOPUsI, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U APYTOE.), KOTOPBIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYUHbIX YYEOHBIX MHpEeAMETaX U MO3BOJSIOT HAa OCHOBE 3HAHUN M3 3TUX NPEAMETOB (POPMHUPOBATH
MPEACTaBICHHE O IICJIOCTHOW HAyYHOHM KapTHHE MHpa, U YHHBEpCalIbHbIC ydeOHBIC JEWCTBUS (IIO3HABaTEIIbHBIC,
KOMMYHHKATUBHBIC, PETYyJATHBHBIE), KOTOpble oOecrneunBaoT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
IJITAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU JAESATEILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBbie Jilornyeckue aeicTBuA:

YMEHHSI UCIOJb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHUSI TIPU OCBOCHUHU 3HAHUMN: PACKPBHIBATH CMBICT XHMHUYECKUX
MOHATUM (BBIACISITH UX XapaKTepHbIC NMPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMUMH TOHATHSIMU), UCIOJIb30BATh
MOHATUS JUIsl OOBSICHEHHS! OTIEIbHBIX (DAKTOB M SBJICHUM, BHIOMpPATh OCHOBAHMUS U KPUTEPUU I KiaccUpUKAIUU
XUMHUYECKUX BEIICCTB M XUMHUYECKHX pEeaKIid, yCTaHaBIWBATh NPUYHMHHO-CIICICTBEHHBIC CBS3HM MEXIYy OOBEKTaMHU
U3YUYEHHUs, CTPOHUTH JIOTHYECKHUE pacCyXJeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, 1O aHAJOTWH), JeNaTh BBIBOJABI M
3aKJIIOYCHUS;

YMEHHE MPUMEHSTh B MIPOIIECCE MO3HAHUS MOHATHS (MIPEIMETHBIE U METAMIPEIMETHBIE), CUMBOINYECKHUE (3HAKOBBHIE)
MOJICJIH, HMCIOJb3yeMble B XHMHH, IMPEOOPA30BBIBATh IMHPOKO IPUMEHSIEMbIE B XUMHH MOJICIIbHBIC IPEIACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMHUuYeckas (GopMmyjia U YpaBHECHHE XHMHUYECKON pEakIuu — IpU pEIIeHUU
y4eOHO-TT03HABATENIbHBIX 33/1a4, C YYETOM ATUX MOJICIIBHBIX MPEJCTABICHHUN BBISBISATH U XapaKTEPU30BaTh CYIIICCTBECHHBIC
MPU3HAKA U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUU, BBIABIATH OOIINE 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEJCTBEHHBIE CBA3U U MTPOTUBOPEUHUS B U3YUAEMBIX MPOIECCAX U SIBICHUAX.

Ba3oBble ucciienoBarejabcKye 1eMCTBUA:

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JJIsI
(hopMupOBaHUSs TUIIOTE3BI 110 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE ONbITa 10 IIAHUPOBAHMIO, OPTaHHM3allMM W IPOBEICHHIO YUYECHHYECKHX DKCIICPHUMEHTOB, YMCHHE
HAOJII0IaTh 32 XOJIOM IPOIECCa, CAMOCTOSATEIILHO MMPOTHO3UPOBATh €ro pe3yIbTaT, hOpMYyJIUPOBATh O0OOIICHUS U BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIAETOBAHUS, COCTABIISITh OTUYET O MPOJICIIAHHON padoTe.



Pabora ¢ undgopmanmei:

yMEHHE BBIOMpaTh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHHS,
MOJy4aeMyl0 W3 pa3HbIX HMCTOYHHMKOB (HAyYHO-TIOMYJIApHAs JHTEpaTypa XHMHUYECKOTO COJEp)KaHHWs, CIPaBOYHBIC
nocobust, pecypcsl lHTepHEeTa), KpUTHYECKH OIIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHSITh Pa3IUYHbIE METOAbl M 3alpoChl MPU MOUCKE U O0TOOpe MH(POPMAalUU U COOTBETCTBYIOLIUX
JTaHHBIX, HEOOXOIMMBIX IS BBIITOJIHEHHUSI yIeOHBIX M TIO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO TUIIA, IPUOOPETCHHE OIbITA
B 00IacTH UCHONB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJEHUE KYJIbTYpOH aKTUBHOTO
WCIIONIb30BAaHUSl PA3IMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMy MpencTaBiICHHS
nH(MOpPMAIUU U WUTIOCTPUPOBATH PelllaeMble 33a/1a4M HECJIOKHBIMU CXEMaMU, uarpaMMamu, ApyrumMu hopmamu rpaduku
¥ UX KOMOMHAIIUSMU;

YMEHHE UCIOIb30BaTh M aHAIM3UPOBATh B TIPOIECCe yIeOHOW M MCCIIEeIOBATENIbCKON NeATETbHOCTH HH(DOPMAIIHIO O
BIIMSTHUH TPOMBIIINIEHHOCTH, CETbCKOTO X03SMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEeH MPUPOIHOM CpEeIbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1elCTBUS:

YMEHHS 33/1aBaTh BOIIPOCHI (B X0/ qUayiora v (W) AUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOl TeMBbI, (DOPMYITHpPOBATH
CBOM TIPEAJIOKEHUSI OTHOCUTEIHLHO BBITIONHEHUS TPEJI0KCHHOM 3a/1a4u;

YMEHHsI TIPEICTABIATh MMOTYYCHHBIE PE3yNbTaThl MO3HABATEIBHOMN NIEATENBHOCTH B YCTHBIX U MUCHMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAIMIO0 PE3YyJIbTaTOB BBIMOJIHEHHUS XMMHUYECKOIO 3KCIepHMeHTa (JabopaTOpHOTO OIbITa, JIabopaTOpHOU
paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TIPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM I1O3HABATEIbHOM M HCCIEI0BATEIbCKON
AESITENPHOCTA TPHU PEIICHWH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE ydé€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIIHUN
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPJAUHAIIMSI COBMECTHBIX JACUCTBUM, ONpeesieHue KPUTEPUEB
TI0 OIICHKE KAa4eCTBA BHITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yueOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEIENATh LETN AEATEIbHOCTH, TIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U TPH
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEINHHOCTD, BHIOMpaTh Hanbosee 3pGeKTUBHBIE CLIOCOOBI pElIeHUsT YIECOHBIX U
TIO3HABATENBHBIX 337a4, CAMOCTOATEIHHO COCTaBIATh WU KOPPEKTHPOBATHh IMPEIJIOKEHHBIM aITOPUTM JEHCTBUN NpU
BBITIOJTHCHUH 3a/IaHUH C YYETOM TOTyUeHHUsI HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEaAKIMUIX, OLIEHUBATh



COOTBETCTBHE ITOJIYYEHHOI'O pe3yibTaTa 3asBJICHHOM II€JH, YMEHHE HCIIOJIb30BaTh M aHAJU3HPOBATh KOHTEKCTHI,
npejiaracéMbie B YCIIOBHH 3aJaHH.

INPEJMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHUIO OO0S3aTEBHOTO COJEP)KaHMS, YCTAaHOBIICHHOTO JTaHHOU
dbenepanpHOl pabouel mporpaMMom, BBIACISIOT: OCBOSHHBIE OOYYarOIIUMHUCS Hay4HBIC 3HAHMS, YMEHHUS M CIOCOOBI
JeHCTBUH, crienuduaecKue Ui MPeAMETHON 001acTH « XUMUS», BUIBI JACSITCIBHOCTH I10 IMOJTYYSHUIO HOBOTO 3HAHHMSI, €TI0
MHTEPIpETAINH, TPEOOPa30BaHUIO M PUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAIIUsX.

K xonIy 00yueHus B 8 kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JODKHBI OTpaKaTh CHOPMUPOBAHHOCTH
y 00y4JaroIuXCcs YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX IIOHATHIN: aTOM, MOJIEKYJIa, XUMUYECKHH 2JIEMEHT, IIPOCTOE BEILIECTBO,
CIIOKHO€ BEILECTBO, CMECh (OJHOPOAHAs U HEOJAHOPOJIHASA), BAJIEHTHOCTb, OTHOCUTEIbHAS AaTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJIsI XMMUYECKOTO JJIEMEHTA B
COCIMHEHUH, MOJISIPHBIM OO0BEM, OKCHI, KHUCIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCIICHUS, XMMMYECKas peakuus, KIacCCU(PHUKALUs pPEaKUUil: peakluuM COEAMHEHHUs, PEaKUUu pPa3JI0KEeHUS,
peakluy 3aMeIleHUs, PeaKuu OOMEHa, 3K30- U IHJAOTEPMHUUYECKUE PEaKIUH, TEIIOBOU 3 (DEKT peakuuu, sapo
aToMa, 3JIEKTPOHHBIN CJIOW aToMa, aTOMHAas OpOUTaNIb, PAINYC aTOMA, XUMUYECKas CBsI3b, MOJISIPHAS U HETIOJSPHAS
KOBAJICHTHAsl CBSA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PAcTBOp, MaccoBas JO0Js BellecTBa (IPOLICHTHAs
KOHIIEHTpAIsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSATUM WU MPUMEHSTh ATH TMOHSATHS MPU ONUCAHUU
BEILIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBICHUS (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHI;
OIPE/ENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb OKHUCICHHUS AJIEMEHTOB B
OMHApPHBIX COETUHEHUSX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COeAMHEHHU mo (popmyiiaM, BHU]
XUMHUYECKOU CBSI3H (KOBAJIEHTHAs U NOHHAS1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuonndeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE TIEPUOAUYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJJIEMEHTOB OT HX INOJOKEeHHs B Ilepumomnueckoll cucTeMe, 3aKOHOB
COXPAHEHMS MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHAa ABOTaIpo;



e ONKUCHIBAThH U XapaKTepu3oBaTh TabOIU4IHYIO hopmMy [leprnonnyueckoit CHCTEMbI XUMHUECKHUX JIEMEHTOB: Pa3INdaTh
MOHATHUS «TJ1aBHas noarpymmna (A-rpynna)» u «mnodouyHas noarpyimmna (b-rpynmna)», manbie U O0NbIINE TEPUOIBI,
COOTHOCHUTH 0003HAUYEHUS, KOTOPhIe UMEIOTCs B Taonuie «llepuoanueckas cucrema Xumudeckux seMeHToB /1. 1.
MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa,
o0I11ee YUCI0 SJIEKTPOHOB M PACIIPEICNICHNE UX TI0 AJIEKTPOHHBIM CIIOSM);

e KJIACCU(PUIUPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XMMHUYECKUE peakuuu (10 YUCIy U
COCTaBYy yYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEIIOBOMY Y PeKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUUYECKHME CBONCTBA BEIIECTB PA3TUYHBIX KJIACCOB, MOATBEPXKIast
ONMCAaHUE NTPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MOXHOCTHU MPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUHN B PA3JIMYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYEO MAcCChl BEIIECTB, MAacCCOBYIO JOJK XHUMHYECKOTO
aJIeMeHTa 1o (opMyIie COSeTMHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI M0 YPaBHEHHUIO
XUMHUYECKOU pEeaKInu;

e TMPUMEHATh OCHOBHBIC ONEpaIlMy MBICIUTEIBLHON ACSATEIPHOCTH — aHallU3 M CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CUCTEMATHU3allNI0, KJIACCU(UKAIIMIO, BBISIBICHHE MNPUYMHHO-CIECICTBEHHBIX CBA3EH — JUIsI U3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIHil, €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHHS — HAONIIOJEHUE, H3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN );

e CJIEIOBATHh MpaBUJIAM IOJIb30BAHUS XUMUYECKOU MOCYJ0N U Tab0paTOpHBIM 000pyA0BaHUEM, a TAKXKe MpaBUIaM
oOpalleHusi ¢ BEMIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHM IO BBIIIOJTHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX
OTBITOB TIO TOJYYEHUI0O W COOMPAHHMIO Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHUCIOPOJ]a), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEM pACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE
AKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBI HMHAMKATOPOB (JTAKMYC,
(dbenondranenn, METWIOPAHXK U APYTruUe).

K xoniy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl Ha 6a30BOM YPOBHE JODKHBI OTpaXKaTh CHOPMUPOBAHHOCTD

y 00y4aromuxcst yMeHHi:



pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IMOHATUH: XUMHYECKUH 3JIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMS,
XUMHUYECKasi peaklusi, XMMUYECKasl CBs3b, TEIIOBOM 3(P(EeKT peakiuu, MoJb, MOJSIPHbIA O0BEM, pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJUTHI, 3IEKTPOJUTUYECKAs IUCCOLMAIUS, PEAKIUU HOHHOrO0 OOMEHa, KaTalau3arop,
XMMHUYECKOE PaBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE M BOCCTAHOBIIEHUE, AJJIOTPOINHUs, aM(OTEPHOCTb, XUMHUYECKasl CBS3b
(KoBasieHTHasi, MOHHAsA, METAIMYECKas), KpUCTAJUIMYeCKasl pemeTka, KOppo3us METaIOB, CIUIaBbl, CKOPOCTb
XUMHAYECKOW peaKLnu, MpeaenbHo aomyctumas konnenrpanus [1/IK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX IOHATUNA W NPUMEHSTh 3TH INOHATHS NPU ONUCAHUU
BELIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUSI (POPMYJT BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIMIA;
ONPENEIATh BAJCHTHOCTh M CTENEHb OKUCIECHUS XUMUYECKMX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa,
MPUHAJICKHOCTh BELIECTB K OMpEneiI€HHOMY KIJIacCy COeIMHEHUM Mo (GopMyliaM, BUA XUMHYECKOH CBS3U
(xoBaJIeHTHAas, MOHHAsA, METAJUINYECKasl) B HEOPraHUYECKUX COSAMHEHHUAX, 3aps]] MOHA M0 XUMUYECKOU Qopmyie,
XapakTep Cpenbl B BOJIHBIX pPAcTBOpPaX HEOPraHUYECKUX COCAMHEHWUM, THUI KPHUCTAUIMYECKON pPEMIETKH
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIcH [lepuoanueckoro 3akona . 1. MenaeneeBa u 1€eMOHCTPUPOBATh €r0 IIOHUMAHKUE: OIKUCHIBATH
U XapakTepu3oBaTh TabauuHyto (popmy [leproauueckoil cuCTEMbl XUMUYECKUX 3JEMEHTOB: Pa3inyaTh MOHITHS
«rnaBHasg noarpynna (A-rpymma)» W «mnobouHas noarpynna (b-rpynma)», manbsle W OoJiblIME TEPUOJIBI,
COOTHOCUTh OOO3HAYE€HHUs, KOTOPbIE MMEIOTCS B IMEPUOJUYECKOM TaOJHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj Aapa, 00lee YUCIIO ANEKTPOHOB U paclpeaesieHue ux
IO DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWMCTB 3JEMEHTOB U HX
COEIMHEHUH B MpEIENIax MaJbIX EPUOJAOB U TJIABHBIX IMOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;
KJIACCU(PHUIIMPOBATh XMMUYECKHE 3JIEMEHTBHI, HEOPraHMYECKUE BEIIECTBA, XMMHUYECKHE pEeaKuuu (10 4YHCIy U
COCTaBy YYaCTBYIOIIMX B PEAKIHUU BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHUIO CTENEeHEW OKUCICHHS
XUMHYECKUX JIEMEHTOB);



XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crienu(UUecKue XMMHUUECKUE CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB,
NOJTBEPXKJasi ONUCAHHE NpUMEpPaMH MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKLnil;

COCTaBJISITh YPAaBHEHUS SJICKTPOIUTUYSCKON NUCCOIMALNN KHUCIIOT, IIEI0Ye M COJeH, MOTHbIE U COKpaIlEHHBIC
YpaBHEHHUS peaKil MIOHHOTO OOMEHa, YpaBHEHHUS peaKlUi, MOATBEPKIAIONINX CYIIECTBOBAHHE T'€HETUYECKOU
CBSI3U MEXY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO
OaylaHca 3TUX PEaAKIIUiA;

MPOrHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
NPEBPALICHUH B Pa3IMUHBIX yCIOBUSIX;

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO 0TI XHMHYECKOTO
aJIeMEHTa 1Mo (popMyJie COeNUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XUMUYECKOU pEaKInH;

co0ro1aTh MpaBUia MOJIb30BAHUS XUMUYECKOW MOCYION U J1TaOOpaTOpHBIM O0OpYIOBAaHUEM, a TaKkKe IMpaBUIIa
oOpaleHusi ¢ BEIIeCTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU MO BBIOJHEHUIO JTaOOPATOPHBIX XUMHUYECKHX
OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

NPOBOANUTH PEAKILMHU, MOATBEPXKJIAIOLINE KaYyeCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMNBITHBIM
nyTéM XJopua-, OpoMuia-, MOAMI-, KapOoHaT-, ¢ocdar-, cuiamkar-, cyiab(ar-, TUAPOKCUA-UOHBI, KaTHOHBI
aMMOHUS Y MOHBI H3yUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
NPUMEHATH OCHOBHBIE OINEpAIlMN MBICIUTEIBHON NEATENbHOCTH — aHajJu3 M CUHTE3, CpaBHEHHE, 00001eHue,
CUCTEMAaTHU3AlINIO, BBIABICHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EHM — JUIsl U3yUEHUs! CBOIMCTB BEIIECTB M XUMUYECKUX
peaxiuii, eCTECTBEHHO-HAYyYHbl€ METOJbl MO3HAaHUS — HaOJII0JeHHE, U3MEPEHHUE, MOJECINPOBAHNUE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN).



