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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1NO XMMUM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHus
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (penepanbHOM pabodeil mporpaMMbl BOCITUTAHUS
U Cc Yy4y€TOM KOHIIEMNIMU TMpenojaBaHusi ydyeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTeNbHbIX opranuzanusax Poccuiickoit denepaiuu.

[Iporpamma mo xumMuu AAE€T MPEACTABICHHE O UESAX, OOLIEH cTpaTeruu
o0y4yeHHsi, BOCHUTAHUS U PaA3BUTUS OOyYalOUIUXCS CPEICTBAMH Y4eOHOTrO
npeaMera, YCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE CoZIepKaHUE,
npeaycMaTpUBAET paclpelesieHue €ro Mo KiaccaM U CTPYKTypHpOBaHUE IO
pa3ienaM W TeMaM NOporpaMMbl IO XHUMHH, OINPENEISET KOJIUYECTBEHHBIE U
Ka4EeCTBECHHbIEC XapaKTepUCTUKU COZIEp)KaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XUMUU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBs3€H, JIOTUKKM y4eOHOrO TpOIecca, BO3PACTHBIX
0COOEHHOCTEH  O0ydalomuXxcs, ONpeAeTsIeT BO3MOXKHOCTH TpeaMeTra  Jyis
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTesibHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs, a TakkKe TpeOOBaHUU K
pe3ynbrataM oOy4eHHS] XUMUU HAa YPOBHE IIeJIeH U3ydeHUs MPEeIMeTa i OCHOBHBIX
BUJIOB Y4eOHO-ITO3HABATEIILHON JNESITEIbHOCTH OO0YyYaromerocsi M0 OCBOSHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHUE XMMHUHM CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ero MpeacTaBIeHUH O MaTEPUAIbHOM €JIMHCTBE MHPA, BAXKHYIO
posib urparT GopMHpyeMble XMMHEH MPEACTABICHHUS O B3aUMOINPEBPALIEHUSX
PHEPTrUM M 00 HSBOJIONWU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PAa3BHUTHs YEIOBEUECTBA — CBHIPHEBOW, DHEPTETHUYECCKOM,
MUIIEBOM U 9KOJOTUYECKON O€30ITaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3yueHne xumuu:

CIOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIUICHUS U TBOPUYECKHUX CITIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CAMOCTOSTEIbHOM Yy4eOHOM JAesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCUOHATHHOU e TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUM €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YyYaIOIUXCS;



crocoOcTByeT (hOPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHKe 00YYAIOIITUXCSI.

JlanHbple HampaBlieHUs B OOYYEHMM XMMHH OOECMEYMBAIOTCS CHelupUKon
colepkaHusi  y4eOHOro mpeaMeTa, KOTOPBIA  SIBJISETCS  IMEIaroruyecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKM XMMHUHU Ha OMPEICIEHHOM JTare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTICIbHBIX 3HAYMMBIX MOHSATHUI
OPTaHUYECKON XUMHH.

CtpykTypa cojiepKaHusl MPOrPaMMbl MO XHUMHH C(HOPMHpPOBAHA HA OCHOBE
CHUCTEMHOro mnojxoja Kk e€ mzyueHuro. Cojep:KaHHe CKIIAJIbIBACTCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM AJIIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BAaHbl [0 MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUSL 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS,

— [lepuonnueckoro 3akona Jl. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TMpelncTaBleHUd 00 AIEKTPOJUTUYECKON JHUCCOLMAllMd BEIIECTB B
pacTtBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K IPyTrOMY, BBITIOJTHSSI QYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSCBOUCTB,
CTPOEHUS U BO3MOYKHOCTEW MPAKTUYECKOTO MMPUMEHEHUS U MOJIYUEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHNS O XUMHYECKOM COCTABIISIONIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE €€
CHUCTEMHOU NPUPOJIbI, IEHHOCTHOIO OTHOLIEHHS K HAYyYHOMY 3HAHHUIO U METOJAM
NO3HAHUS B HayKe. M3ydyeHrne XuMHUM NMPOUCXOAUT C NMPUBJICUCHUEM 3HAHUU U3
paHee HM3yYEHHbIX Y4eOHbIX MpeAMETOB: «OKpyKaroumi Mup»,

«buosorus. 5—7 knacced» n «PU3UKa. 7 KI1acc».

[Ipy wu3yyeHUH XUMHUU TNPOUCXOJUT (PopMUpOBaHUE 3HAHUUA OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECCKOU
JESATEIbHOCTH YEJIOBEKA W KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOro mpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMMHYECKUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUYECKUX TOJOKECHUH,
JOCTYITHBIX 00OOIIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B



OpUOOIIEHNH K HayYHbIM METOJAM TO3HAHHWS TpU H3YYECHUH BEIIECTB H
XUMHUYECKUX peakiui, B (OpMUPOBAHUM U PA3BUTHU MO3HABATEIIbHBIX YMEHHUU U
UX TPUMEHEHUH B Yy4eOHO-TMO3HABATEIbHOM U y4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEeIbHOCTH, OCBOCHHMM MpaBUJ 0OE€30MacHOTO OOpallleHHus C BeIllecTBaMU B
ITOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmMupoBaHHe MHTEIJIEKTYalbHO pa3BUTON JMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO PEIICHUM,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCcKOoe MpHOOIIeHUE
o0ydJaroumxcsi K CaMOCTOSTENIbHON I03HABATENbHOU JNESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCclIoBUi, CIIOCOOCTBYIOIMIUX MPUOOPETEHUIO 00yYatOIIUMUCS
OMbITa Pa3HOOOPA3HOM JAESATENbHOCTH, MO3HAHUS W CaMOMNO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MUMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmEeNd QYHKIUOHAIBHOW M E€CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCIE YMEHHH OOBACHATH M OICHUBATh SIBJICHUS
OKpPYKAIOIIeT0 MHpPA, WUCIONb3ysd 3HAHHMS U ONBIT, MOJYyYEHHbIE MPHU HU3YUCHUH
XUMHH, TPUMEHSATh UX [IPU PEIICHUH MPOOJIEM B TOBCETHEBHOM )KU3HU U TPYIOBOM
JESITENIbHOCTH;

— (QopmupoBaHue y O0Oy4aroUMxcs TyMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEeIbl;

— pa3BUTHE MOTHBALMUM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIICYETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOoduIis U HANpPaBICHHOCTU AAJIbHEUILIEro
00yueHus.

OO111€€ YMCII0 4acoB, OTBEIEHHBIX JIsl U3yUYEHUS XUMUU Ha YPOBHEOCHOBHOTO
obmrero obpasoBanus, coctapiser 136 yvacoB: B 8 kiacce — 68 dacoB (2yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE MOHATHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiectBa. Dusznyeckue CBOMCTBA BEMIECTB. ATPETraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOMax MO3HAHUS B XMMHUHM. UHCTHIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHMHYECKHUX
aeMEHTOB. [IpoCThI€ U CIIOKHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudaeckas hopmysa. BareHTHOCTh aTOMOB XUMHYECKUX 3JIE€MEHTOB.3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 0J1si XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KomnuectBo BemiectBa. Moiib. ModssipHast macca. B3auMocBs3b KONIM4Y€ECTBa,
MacCchl M 4YHUCJIA CTPYKTYPHBIX €IWHUIl BeulecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Ou3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMUYECKAsl PEaKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIECTB. XMMHUUYecKue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEaAKINi (COeAMHEHUS, PA3JI0KEHUS, 3aMEeIlIeHUs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0HU, MpaBUjiaMu paboThl B JabopaTopuu u
npuéMaMu oOpaiieHus ¢ J1a00paToOpHbIM 000pYIOBaHUEM, U3YUYEHHUE U OMHUCAHHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJ0/IeHNE
busnueckux (IJaBJI€HUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKe,
KUIIEHUE U KOHJEHCAILMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
METHOU MTPOBOJIOKH, B3aMMOJICHCTBUE Meja ¢ KUCIOTON) SIBJICHUH, HaOIIOICHUE U
OMMCaHUE NPHU3HAKOB MPOTEKAHMS XMUMHUYECKUX peakuui (pas3jio’keHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUIOM Oapusi, pa3iiokKeHUE TUIPOKCUAA
menu (I1) mpu HarpeBaHuM, B3auMOJICUCTBUE Kene3a ¢ pacTBopoM cosid meau (11),
U3Y4YeHUE CIOCOOOB pa3JeeHUs] CMECel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BEITIAPUBAHUE, JUCTIILISAINS, XpoMaTtorpadusi, IpoBeIeHNe OYNCTKH MTOBAPEHHOM
coiid, HaONMIOJIEHWE U  ONHCAHME  PE3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHHUE MOJEIIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueime npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 31€MEHT M HpOCTOE
BemecTBO. HaxoknmeHwe Kuciopoja B TpUpoae, (Pu3Mdeckue M XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenne kuciopona. CrocoObl



MOJIYYCHHUSI KHCIIOpoja B JjabopaTopud W TpOMBINIUICHHOCTH. KpyroBopor
KHciopoa B mpupojae. O30H — altoTponHas MOAU(PUKALIMS KUCIOPOIa.

TennoBoit 3¢ (eKT XUMHUECKON peakInHu, TePMOXMMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKUE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHHE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon —snemeHT 1 mpocToe BemecTBo. HaxoxaeHue Bogopoaa B Ipupoe,
bu3nUecKue U XMMUYEeCKrUe CBOMCTBA, MPUMEHEHHE, ClIOCOObINoNydYeHus. KucioTs
Y COJIN.

Momnsipablii 00BEM Ta30B. PacuéThl Mo XMUMHUYECKUM ypaBHEHHSIM.

dusnuyeckue cBoucrBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacplllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPHI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBAaHMUSI.
Poisib pacTBOpOB B IpupoAe U B KU3HU 4YeJIOBEKA. KpyroBOpoT BOJBI B MPHUPO/IE.
3arpsi3HeHHe NpUpOoAHbIX BoJI. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCJIOTHbIE, amM{pOTepHbIE) U
HecosieoOpasyromue. Homenknatypa oOxkcugoB. Du3ndeckne W XUMHUUYECKHE
CBOMCTBA OKCHUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHUM: IIENOYM M HEPACTBOPHUMBIEC
ocHoBaHusa. Homenknarypa ocHoBanuil. dusznyeckue M XMMHUUYECKHUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHHM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimioB H. H. bekerona.
[TosryuyeHue KUCIOT.

Conu. Homenknatypa cosieil. @u3ndeckue 1 XMMUUYECKHUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eHeTnueckas CBI3b MEXKy KJIaCCaMH HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICIICHUE COAEPHKAHUS KUCIOPOJIa B BO3AYyXE, MOTYUEHHUE,
cobupaHue, pacrmo3HaBaHWE U W3YYEHHWE CBOWCTB KHCIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (moxxapa), 03HaKoMJIeHUE ¢ 00pa3aMy OKCHJIOB U OTIMCAHKE
UX CBOMCTB, OJIy4eHHE, COOUpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB BOJOpOAa
(ropenue), B3aumonecTBue Bojopona ¢ okcuaoMm wMeau (1)  (Bo3MoxkHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJINIECTBOM
1 Momb, ucciaenoBaHWe OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C Pa3IUIHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM AOJEH
pPacTBOPEHHOTO BELIECTBA, B3aUMOJCHCTBUE BOABI C MeTalaMUd (HAaTpueM U
KaJIbI[UEM) (BO3MOKHO HMCIOJIb30BAHUE BUJECOMATEPHUAIIOB),



UCCJIeIOBaHNEe O0pa3lloB HEOPTaHMYECKUX BEIIECTB PA3MYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPAaCKU MHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEJIOYEH,
n3yuyeHue B3auMoiericTBus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOThI, KUCIIOT
C METaJlJIaMM, PEAKIM HEeUTpaIn3aluu, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO METaUla JPyruM M3 pacTBOpa COJIA, pEILICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUN.

[Hepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XHMHYECKHUX
iemeHToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIC PeaKIUuU

[lepBbie TOMBITKM KiIacCU(PUKAUA XUMHYECKUX 3JIeMeHTOB. [loHsTne o
IPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEJIbHbIE METaJlIbI,
rajJioreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yroT aM(DOTEPHBIE OKCHUJIBI
Y TUJIPOKCUBI.

[lepnonnueckuit 3axoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB [l
N. Mengeneea. Koporkonepuomanas W JUIMHHONEPUOIHAS dbopMbI
[Tepuoanueckon cucrembl xumuueckux dimemeHToB JI. Y. MennaeneeBa. [lepuonasl
Y Tpynnbl. DU3NYECKUN CMBICI MTOPAIKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYIIIILI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX snep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMoB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremsl Jl. . MenpeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 €0 MoJIoKeHUto B [leprnoanueckoii cucreme /1. 1. Menaeneesa.

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYINaM U NEPUOAAM.

3nauenue [leprnoanyeckoro 3akona u [lepuoanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUsS HAaykh W mnpakTuku. [[. V. MeHnpeneeB — y4€HbIN U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBajleHTHass (MOJIApHAsE YW HEMOJSpPHAs) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporiecchl OKUCIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

H3yueHHe OOpasloB BEIISCTB METAUIOB M HEMETAJJIOB, B3aWMO/ICHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT WM WIEJIOYEH, IMPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiyu pa3aoKeHHUs, COSAUHEHNS ).

Mesricnpeomemmnnie céa3u



Peanu3anus MeXnpeIMETHBIX CBsSI3€ld NpPU WM3YYEHWH XHMHHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4YEpPE3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISIOIIMUXCA CUCTEMHBIMU JUISI OTIAEIBHBIX ITPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 LIUKJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATHUS: HayYHbIH (DaKT, TMUIIOTE3a, TEOPHS,
3aKOH, AaHalM3, CHUHTE3, KiIaccu(puKalusg, MNEePUOAUYHOCTb, HAONIOIEHNUE,
IKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®dusznka: MaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JIEKTPUYECKUN 3apsijl, BELIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, Tra3, (PU3NYECKUE BEJIMYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IIaHETHI, 3B€3/1bl, CONHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

I'eorpagusi: armocgepa, rugpocepa, MUHEPasbl, TOPHBIE MOPO/IbI, OJIE3HbIE
VICKOITa€MBbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKkuus

[lepnognueckuit 3akoH. Ileproauyeckas cucrema XMMAYECKUX JIEMEHTOB /l.
N. MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOIOB, KAJIMS, KAJIBLIHS U UX COETHHEHHI
B COOTBETCTBUM C IIOJIOKEHHMEM »JJIEMEHTOB B Ilepumonnueckoil cucreme
CTPOECHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbBl XHUMHYECKOW CBA3U. THIBI KPUCTAIUTMYECKHX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PELIETKH U
BUJIa XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCA K PAa3JINYHBIM KJACCaM HEOPraHUYECKUX
COEIMHEHMI, FTEHETUYECKAsl CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3INdHbIM MpU3HaKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
U3MEHEHUIO CTETEHEN OKHMCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTalu3aTopa). IK30- U 3HIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUUYECKHE
YpaBHEHHUS.

[TonsiTue o ckopoctn xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XMMHUYECKUX peakuusax. IIoHATHe O TOMOreHHBIX U T€TepPOre€HHbIX
peakumsx. [lonsatue o karanmse. [IoHATHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOM pEaKIMU M TMOJOKEHHE XHUMHUYECKOIrO
paBHOBECHSI.

OKHUCIUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JAJIEKTPOHHBIM  OajaHc
OKHUCJIUTENBHO-BOCCTAHOBUTENBHON peakiyu. COCTaBICHUE YPABHEHUM



OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCHOJIB30BAHMEM  METOJA
3JIEKTPOHHOIO OalaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, aunonsl. MeXaHU3M IHCCOLMALMN BELIECTB C PAa3IMYHBIMU BHJAMH
XUMHUYECKOH cBsi3u. Ctenenb quccounanuu. CUIIbHBIE U C1a0ble 3IEKTPOJIUTHI.

Peakuyy moHHOTO 0OMEHa. Y CI0BUsI IPOTEKAHUS peaKUii HOHHOr0 0OMEHa,
IIOJIHBIE M COKpAILEHHBIE MOHHBIE YpaBHEHHs peakuuii. CBOMCTBAa KHCIIOT,
OCHOBaHUH U COJICH B CBETE MPECTaBICHUN 00 3JIEKTPOIUTHUECKON TUCCOLUAIINY.
KauecTBeHHbIE peakiuu Ha HOHBL. [IoHATHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHME C MOJEISAMH KPUCTAJUIMYECKHUX PEIIETOK HEOPTraHMYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpadurTa W anmmasza), CIOKHBIX BEIIECTB
(x710pHuaa HaTpus ), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOW PEaKUUOT
BO3JCICTBUS  pa3iMYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, ITPOLEcCca AUCCOLMALIMHI KHCIIOT, HIEI0Y€E U coell (BOZMOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEIEHUE ONBITOB, UILTIOCTPUPYIOLIUX
OpU3HAKUW NPOTEKAaHUs pPEaKUUil HOHHOro oOmeHa (oOpa3oBaHHME OCajKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPHUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, pPEaKLUH pa3ioKEeHUs,
COEIMHEHMs), PpACIIO3HABAHWE HEOPraHMYECKUX  BEUIECTB C  IOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA HOHBI, PELIEHUEIKCIIEPUMEHTAIBHBIX 3a4a4.

HeMmeTayuibl 1 MX COeAUHEHUA

OOmast xapakTepucTtuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nueckue CBONCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKUE CBOWCTBA HA IPUMeEpe XJIopa(B3auMOAEHCTBHE
C MeTaUlaMM, HeMeTajulaMM, uiesnodyaMu). XiopoBopopon. CosisiHas KHUCIOTa,
XMMHAYECKME CBOMCTBA, IIOJy4YEeHHE, IpuMeHeHue. Jleucrteue xiopa |
XJIOPOBOJAOPO/Ia HA OPTaHU3M YENOBEKa. BaxkHenmme X10puabl 1 UXHAXO0XKICHHUE B
IIPUPOJE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHbIe CTENeHU okuciaeHus. CTpoeHne u (U3NUecKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJITOTPOMHbIE MOAU(PHUKAIIUN KHCIOPOaa
U cepbl. XUMUYeCKue CcBoicTBa cepbl. CepoBOaOpOa, CTpoeHHUe, (HU3HUECKUe U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEPBl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucaora, pru3nuecKkre 1 XUMUYECKUE CBOMCTBA (00IIMe KaK IpeICTaBUTEIs
KJlacca KHUCIOT M crenududeckue). XUMHUUYECKHE DPEaKINH, JIeKaIlue B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOMy4eHHUs CepHOM KucnoThl. IlpuMeHneHue cepHoit
KHCJIOThL. COJIM CEPHOM KHCIOTHI, KAYECTBEHHAS] pEAKLUs Ha



cynbdar-uoH. HaxoxxneHnue cepbl U €€ COCAMHEHMH B HPHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKaroUled cpelbl COSAUHEHUSIMU CEepbl (KUCIOTHBIE IOXKAM,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAICHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. A30T, pacpoCTpaHEHUE B MPHUPOJIE,
duznyeckue u xumMuyeckue cBoiicrsa. KpyroBopot azora B npupoae. AMMUaK, ero
dusznyecKkrue 1 XMMHUYECKHE CBOWCTBA, MOJIydeHue U npumMeHeHne. Colu aMMOHHS,
ux GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoydeHue, (PU3nyeckue u XUMHUYECKHE
cBOMCTBa (0OOIME KakK TPEACTABUTENS Kjacca KHCJIOT W crhenupuiecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUSI B KAU€CTBE MUHEPATIbHBIX YI00pEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpebl COSAMHEHUSAMH a30Ta (KHUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). dDocdop, amIoTpoIHbIe
Momudukanuu ocdopa, ¢puzndeckne u xumudeckue cpoiictBa. Oxcun docdopa
(V) u dochopHas kuciora, puandeckne U XUMHUUYECKHE CBOMCTBA, TOJTyYCHHE.
Hcnonp3oBanue (hochaToB B Ka4e€CTBE MUHEPATHHBIX yI0OPEHUM.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENIEHN OKUCIICHUA. Y TJIEPO/I, AJULTIOTPOIHbIE MOAU(DHUKAIIH,
pacnpocTpaHeHue B npupoje, Gu3niueckue U XMMUYECKHUe CBOMCTBA. AcopOiusi.
Kpyrosopor yrinepona B mnpupoae. Oxkcuisl yriepoaa, HX (QU3NYECKUE W
XUMUYECKHUE CBOWMCTBa, JEHCTBUE HA JKUBBIE OpPraHU3MBbl, IMOJIY4YEHUE U
IpUMEHEHHEe. DKOJOTHYecKre MpoOieMbl, CBS3aHHbIE ¢ okcumomyriepona (IV),
TUTIOTE3a TJIOOATBHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3P ¢deKT. YrombpHas
KHCIIOTa U €€ COJU, UX (PU3NYECKHEe W XMMHYECKHE CBOWMCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO3S1CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KHCII0Ta).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MTPUPOJHBIM ra3, HEPTH),
MPOAYKThl UX MepepadoTKu (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUPaX, OCNKax, yriIeBogax — U ux
poIM B OKM3HM 4YelOBeKa. MarepualbHOe E€IMHCTBO OPTraHUYeCKUX U
HEOPTaHUYECKUX COETUHEHUH.

Kpemunii, ero ¢usznueckue W XUMUYECKHME CBOWCTBA, IMOJyYEHUE U
npumeHeHue. CoenHeHust KpeMHus B npupoe. Oo1ire npeacraBieHus 00 OKCue
kpemuus (IV) u kpemuueBoi kucinore. CUIUKATBI, UX UCIOJIb30BAHUE B OBITY, B
IPOMBINIIEHHOCTH. BakHelime crpouteiabHble MaTepuasbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIh30BAHUS
CTPOUTEIIBHBIX MAaTEPHUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

H3yueHHEe 00pa3lloB HEOPraHWYECKHX BEIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJOPHUJI-MOHBI U HAOJIOJEHHE NMPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAXKAMOIINE (U3NYECKHE W XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEIMHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
03HAKOMJIEHHE C 00pa3IiaMH XJIOPpUI0B (TaJIOTeHUIO0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ coeAuHEHUsIMHU (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpPHAJIOB),
HaOJIIOICHNE TIpoliecca OOYTIIMBAaHUS caxapa Mo ACHMCTBUEM KOHIICHTPHUPOBAHHOM
CEPHOI KUCIIOTHI, U3YY€HNE XUMHUECKUX CBOMCTB pa30aBiIeHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHOW PEAKIMU Ha CyJb()aT-noH M HAOIIOJeHUE MPU3HAKA €€
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMM a3oTa, (pocdopa u ux
COoeMHEHUM (BO3MOXKHO HMCIIOJIb30BAHUE BUEOMATEPHAIOB), 0Opa3iaMu a30THBIX
u (GochopHBIX yI0OpeHui, TOyIeHHE, COOMpaHue, pacliO3HaBaHUE M M3YYCHHE
CBOWCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pEaKIMid Ha HOH aMMOHHS U
dbochar-noH U HU3ydYCHHE TMPU3HAKOB HX TMPOTEKAHHUs, B3aUMOICHCTBHE
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), M3y4YCHHE MOJEJel KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QymwiepeHa, 03HAKOMIJICHHE C MPOIECCOM aACOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YII€M U YCTPOWCTBOM MPOTHUBOrasza, IOJyUYECHHE,
cobupaHue, pacrio3HaBaHUE U M3Y4YEHHUE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEIACHHUE
KaueCTBEHHBIX PEAKIIMHA Ha KapOOHAT M CHJIMKAT-UOHBI M U3yYCHUE MTPU3HAKOB UX
NPOTEKAHUS, O3HAKOMJIEHHE C TMPOAYKIHEH CUIMKATHON MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 33Jlay Mo TeMe «BakHeillline HeMeTalbl U UX
COCIUHCHUS.

MeTaJJIbl M UX COETUMHEHUS

OO0mast xapaKTepuCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnonoxeHusa B llepuommyeckor cucreme xumudeckux isnemeHtoB [l U.
MenpaeneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTanueckas CBA3b U
METAJTMYECKasi KPUCTAIUIMUECKas PEHIETKA. DIEKTPOXUMUUECKUN PSIAHANIPSKEHUMA
MeTaioB. Dusnueckre M XMMHYECKHE CBOicTBa MeTaioB. OOIMe CIocoObI
noyueHust MeTasiioB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3AIITUTHI
ux oT kopposuu. CruiaBsl (CTajdb, YyTryH, TIOPATIOMUHIN, OPOH3a) U MX IPUMEHEHHE
B OBITY ¥l POMBIIIIJIEHHOCTH.

[Ilenounbie MeTAIIBL: MONOXKEHNUE B lleproanueckord CHCTEME XHUMUYECKUX
sanemenToB JI. 1. MenneneeBa, CTpO€HHME MX ATOMOB, HAaXOXAEHHUE B IMPUPOJIE.
dusznyeckue U XMMUYECKHEe CBOMCTBA (Ha mpumepe HaTpus u Kainus). OKCUIbI U



TUJAPOKCUIIBI HATpusi W Kanus. [IpuMeHeHue IIeNOYHbIX METalIOB M HX
COCIMHEHUMN.

[Ilenouno3emenbHbIE META/UIBI MAarHud W KaJbLMU: TIOJOXKEHHUE B
[lepnognueckon cucreme xuMnudeckux 3neMeHToB /1. 1. Menneneesa, ctpoeHue ux
aTOMOB, Hax0XJIEeHUE B npupoae. OPu3nueckne U XMMUYECKUE CBOMCTBA MarHUsid
Kanblus. Baxuelume coeiuHeHus KaabIus (OKCHI, TUIPOKCHI, coin). XKécTkocTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHUSI.

AmoMuHMIL: IoJIoKeHUE B [lepuoinyeckoil cucteMe XuMUYECKUX JIIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKaeHue B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITFOMHUHUSL.

Kenezo: nomoxenue B [lepruoandeckon CHCTEME XUMUYECKUX JIEMEHTOB /I,
N. MenneneeBa, CTpOoeHHME aToma, HaxXOXKIE€HHWE B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, THAPOKCUAbl U conu xenesa (II) u xxeneza
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C O0Opa3llaMud METauIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMM, M3Y4YEHUE  pE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHUCTBUS OKCHAA
KaJIbLIUS U HATpusi C BOJOH (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUsI JKEJIe3a B KUCIOPOAE
(BO3MOXXHO  HCIIOJB30BAHME  BUJEOMATEPUAIIOB), MPU3HAKOB  IMPOTEKAHUSA
KAUYEeCTBEHHBIX pPEaKIMil HA MOHBI: MAarHUS, KaJIbIUs, AJIFOMUHMS, [IMHKA, jKeje3a
(IT) u xene3a (II1), meau (I1), HaGMrOIEHNUE U OMMCAHKE MPOIECCOB OKPAIIUBAHUS
IJIAMEHU HWOHAMHU HaTpHs, Kauus W KaiblKs (BO3MOXHO HMCIOJIb30BAHKE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB TMAPOKCUA ATHOMUHUS
Y TUIPOKCHJIA IUHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHeimme
METAJIJIbl U UX COCTUHEHHUS.

XHMUA M OKpY:KaloLas cpeaa

BemecTtBa m Marepuanibl B MOBCEJHEBHOM JKU3HU 4YeENOBEKA. be3zomacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHUYECKHX peakuuil B ObiTy. IlepBas momormib mpu
XUMHUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMHUECKOE 3arps3HEeHUE OKpyXkarolleld cpeabl (ImpenenbHas IOMyCTUMAas
KOHLIeHTpalus BemecTs, aanee — [[JIK). Poias xumuu B penieHuu 3K0JI0TrMYeCKuX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue 0o0paslioB MaTepuajoB (CTEKIO, CIUIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepuabl).

Mesicnpeomemmnule ceasu



Peanu3zanuss MEXIpPEIMETHBIX CBS3CH NpH W3yYCHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YEpe3 HCIIOJb30BaHME KakK OONIMX eCTECTBEHHO-HAYYHBIX
MOHSITUN, TaK W TIOHATUMN, SBISIONIUXCS CUCTEMHBIMU JUISI OTACITHHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYyYHbIC TOHATHSA: HAy4YHBIM (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(UKausg, TEPUOANYHOCTh, HaOIIOIEHHE,
OKCIIEPUMEHT, MOJICTUPOBAaHUE, HW3MEPCHHE, MOJCINb, SBJICHUE, MapHUKOBBIMI
3¢ (DEKT, TEXHOIOTHS, MATEPUATTBI.

dwusuka: Matepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, ©U30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKUN 3apsi, IPOBOHHKH,
MOJTYIIPOBOJTHUKH, ~ JUAJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, pACTBOP, PACTBOPUMOCTD, KPUCTAIUTHYSCKAS
peméTka, CruiaBbl, (PU3WYECKUE BEIMYMHBI, CJIMHUIBI M3MEPEHUS, KOCMHYECKOES
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunTes, npixanuwe, Ouocdepa, 3KOCHCTEMa, MHHEPAIbHBIC
yIOOpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMECHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEPAITBI, TOPHBIE TTOPOIBI, TTOJIC3HBIC

HCKOTIacMBbIE, TOILTUBO, BOJIHBIC pECypCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUSA MPOTPaMMbl OCHOBHOTO OOMIETo
o0pa3oBaHHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XMMHUH B €AMHCTBE y4eOHOU H
BOCIIUTATENBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLUMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, HPUHSATHIMUA B
oOliecTBe mMpaBUJIaMHd M HOPMaMu TOBEACHHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M COLMAIN3AIINN 00yJarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJdbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIHUXCS
PYKOBOJCTBOBAaTbCSA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMN U
pacIIMpeHne ONbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpMOTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M Hay4YHOMY HAacCJEeIHI0, MOHMMAaHUS 3HAYEHHUS XHWMHYECKOW HAayKH B >KU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJAAETh JOCTOBEPHOW HHQOpMAIHE O
NEPENOBbIX JOCTUKEHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MHUpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPABWIAX MEKIMYHOCTHBIX
OTHOILIEHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEIbCKOM, TBOPUYECKOW M APYrMX  BHOAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW JESTENbHOCTH IPHU
BBIMIOJITHEHUHM Y4€OHBIX, TIO3HABATENbHBIX 3a]a4, BBIIOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIIY B ITPOLIECCE ATON YUEOHOM IS TEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBApHILEH C IMO3WLHWHA HPABCTBEHHBIX H
IIPaBOBBIX HOPM € YUYETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHYECKHE NPEICTABICHUS O BEIIECTBE M XMMHYECKOW pEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSl HAYKM M COCTABJISIOLINE
OCHOBY ISl IOHUMAaHHUs CYIIHOCTA HAy4YHOM KapTHUHBI MUpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XMMHUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUN IO
XUMHUHM, HEOOXOJMMBIE I OOBSICHEHUS HAOIIOAAaeMBbIX MPOILIECCOB U SIBICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ Y4EeOHBIMU TEKCTaMH, CIPABOYHOM



JIUTEPATypOH, IOCTYIHBIMH TEXHUYSCKUMH CPEICTBAMH HHMOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYCHHWIO W TO3HAHUIO, JTIO003HATENLHOCTh, T'OTOBHOCTH M
CHOCOOHOCTP K  €aMOOOpa3OBaHWIO, TPOEKTHOM M  HCCIEeI0BaTENbCKON
NesITEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBICHHOCTH W YPOBHA OOyuYeHHS B
JaJIbHEUIIIEM;

4) popMupoBaHNS KYJIbTYPBbI 310POBbS:

OCO3HAaHHE IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3JI0POBBI 00pa3 KW3HU, OCO3HAHWE TOCIEICTBHA U
HETIPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS alTKOTOJISI, HAPKOTUKOB, KyPEHHS),
HEOOXOMMMOCTH COOJIIO/IEHNsST TIpaBUJ  O€30MACHOCTH TpH  OOpalieHuu C
XUMHUYECKHMH BEIIECTBAMU B OBITY U pealbHOM KHU3HH;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYeHHIO Mpodeccuii U Tpyaa pa3iuyHoro poja,
yBa)KE€HHE K TPYly ¥ pe3yJbTaTaM TPYJ0BOH NeSTENbHOCTH, B TOM YHCIIE HA OCHOBE
pYMEHEHHS MPEIMETHBIX 3HAHUI 110 XMMUHU, 0CO3HAHHBII BEIOOPUHANBUYATBHOM
TPAaeKTOPUU TMPOJODKEHUS 00pa3oBaHUsI C YYETOM JUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEUIHOM
npo¢eCCUOHATBHOMN IEATEIILHOCTU U Pa3BUTHUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTb
allanTHPOBATHCS B MPOPECCUOHATIBHOMN CpPeIe;

6) 3K0J10rH4eCcKOro BOCIIUTAHMSI:

HKOJIOTHYECKH 11€1ecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emule, OCHOBE €€ CyIIeCTBOBAHMS, MOHUMAaHME IIEHHOCTH 3JI0POBOTO |
Oe3omacHOro o0pas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3nIeCKOMy M TICHXHYECKOMY 3J0POBBIO, OCO3HAHHE ILEHHOCTH COOJIIOJCHHS
npaBui 0€30MacHOTO MOBeIeH!s IPH paboTe ¢ BEIIeCTBAMH, a TAK)KE B CUTYalHX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIOJICH;

CIOCOOHOCTH TPUMEHSITH 3HAHUS, MMOJydaeMble TPU M3YyYCHHH XHMUU, IS
peleHus 3aa4, CBA3aHHbIX ¢ OKpY Kalolleld MPUPOJIHON CpeaoH, AJisl MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpBI, OCO3HaHUS TJIOOATBHOTO  XapakTepa
IKOJIOTUYECKUX TpoOJIeM U MyTed WX PEmeHHs MOCPEICTBOM METOJIOB XHMHHU,
IKOJIOTUYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBAThCS MM B MO3HABATEIHHOU,
KOMMYHUKAaTHBHOHN M COLIMAIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMerampeaMETHBIX pE3YJIbTAaTOB BBIACTSAIOT 3HAYUMbBIE IS
(dbopMHUpOBaHKS MEPOBO33pEHHSI OOIICHAYYHBIE TOHATHUS (3aKOH, TEOPHS, IPHHIIHII,
rumoTe3a, (akT, CUCTEMa, TMPOLECC, OJKCIHEPUMEHT U JpYyroe.), KOTOPBIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAaHUH W3 ATUX MpeIMeTOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHBIC YUeOHBIC ACHCTBUS (TT03HABATEIBHEIE,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOphIE oOOecreuynBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
JIEATEILHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUeOHbIE eliCTBHS

Ba3oBble Jijoruyeckue 1ecTBHA:

YMEHHUSI HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS IMPH OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHATHMN (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH TOHATHSIMHU), UCIOJIH30BATh
MOHATHUSI JIJ1s1 OOBSICHEHUS OT/ENIBbHBIX (DaKTOB U SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJacCU(PUKAIIUM XUMHUYECKUX BEIIECTB U XMUMHYECKHX PEaKIIUH,
YCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIYy OOBEKTaMH HW3Y4YECHUS,
CTPOUTH JIOTMYECKUE PACCYXKJICHUS (MHIYKTUBHBIE, IETYKTUBHBIE, 110 aHAJIOTHUN),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS

YyMEHHUE TPUMEHSATh B TMPOIECCE IMO3HAHUS TMOHATHS (MPEIMETHBIE W
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBhIBATh MIMPOKO MPUMEHSEMBIE B XUMHUH MOJICTHHBIC MPEJCTaBICHUS —
XUMUYECKAN 3HAK (CMMBOJ DJJIEMEHTA), XUMH4YecKas (opmyra U ypaBHEHUE
XUMHUYECKOW peaKklui — MPU PEIICHUH y4yeOHO-TI0O3HABATEIbHBIX 33j1a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISBIATH M XAPAKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKHUX PEAKITUH,
BBISIBIIAITH ~ OOITUME  3aKOHOMEPHOCTH, TNPUYUHHO-CICACTBEHHBIC CBSI3U W
MIPOTHUBOPEUHS B U3yUaEMBbIX ITpOIeCCax U SIBIICHUSX.

Ba3oBhIe ucciieqoBarejbcKye 1eMCTBUSA:

YMEHHUE MCIIOJIb30BATh IMOCTABICHHBIE BOIPOCHI B Kaye€CTBE WHCTPYMEHTA
MO3HAHWS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs1 ()OPMHUPOBAHUS THUTIOTE3BI T10 MPOBEPKE
MIPAaBUJIILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa M0 IJIAHWPOBAHMIO, OPraHU3allUd U TPOBEICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMeHHe HalmoaaTh 3a XOJIOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yJbTar, GopMYyJIMpOBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3YJbTATAM MPOBEAEHHOIO OIbBITA, UCCIAEAOBAHUS, COCTABIISITh OTYET
0 MPOJIeTaHHOM padoTe.

Pa6ora ¢ ungopmaumeii:

yMEHHE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, MTOJIYyIaeMYyI0 U3 PAa3HBIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OICHWBATh MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATH Pa3nyHble METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(pOpMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIsI BBITTOJHEHHUS
y4eOHBIX U TO3HABATEIbHBIX 33J1a4 OMpPEAeNIEHHOTO THMa, MPUOOpPETEHUE OIbITa B
00JIaCTH  UCMOJIb30BaHUSL  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIIOIb30BAHMS PA3INYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (pOpMY MpecTaBiIeHUs] HHGOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJadyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyrumMu popmamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJNIb30BaTh W aHAJIM3MpOBaTh B IMpoliecce Y4YeOHOW U
UCCJIEI0BATENBCKONW JEATETbHOCTH MH(POPMALIUIO O BIMUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3sIIICTBAa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOIHON
CpEeIBbI.

KoMMmyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe 1eiicTBUS:

yYMEHUS 3371aBaTh BOMPOCHI (B X0/1€ AMAJIOTA U (M) AUCKYCCUH) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (QOPMYIHPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHHUS MIPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEJICTaBIsATb  IOJYyYEHHBIE  pe3ylbTaThl  IO3HABATEIbHOMN
JESTENIbBHOCTH B YCTHBIX U THCBMEHHBIX TEKCTaX; JelaThb MPe3eHTALHIO
pPEe3yAbTAaTOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOpPHOIO OIIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIIbHOM U HUCCIEIOBATENbCKONM  JIEATEIBHOCTH TPU  PEUICHUH
BO3HUKAIOIIMX TPoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHMS
no3uuui (00Cyx aeHusi, OOMEH MHEHHSIMHU, «MO3TOBbIE€ IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHUCTBUN, ONpEeNEeJCHUE KPUTEPUEB MO OIEHKE KadecTBa
BEITIOJTHEHHOUW pabOThI U JPYTHE).

PeryasiTuBHbIE YHMBepCcaJbHbIe YUeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOATEIbHO OMNPENENATh LEIN [eATEIbHOCTH, MJIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hauboiee 3PGheKTUBHBIE CIIOCOOBI PEIICHUsT YUeOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSATEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
IPEUIOKEHHBIM AJITOPUTM  JACHUCTBUM NPU BBIIOJHEHUM 3aJaHUM C  Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW NN, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, Mpe/iaraeMble B YCJIOBHH 3a/laHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeamMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJICp)KaHMs, YCTaHOBJEHHOIO JaHHOW QenepanbHOll paboueld MporpamMMmoi,
BBIICJISIIOT: OCBOEHHBIE 00YUYaIOIIUMUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuyYecKkue I MpeAMETHOM o0nactu  «XuMUs», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIEe pe3yiabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSTHH: aTOM, MOJIEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJIHOPOJHAs), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca,
MaccoBas IOl XUMHUYECKOTO JIEMEHTA B COSTMHEHHH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JIECKTPOOTPUUATEIBHOCTh, CTETIEHb
OKHUCJICHUS, XMUMHUYECKasi peakius, KIacCH(PUKAIMS PEeaKIuil: peaxkiuu
COCAMHEHHUsI, PEAKUMU pA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKLIHU
oOMeHa, 9K30- U IHJIOTEPMHUUYECKUE PEAKIUH, TEIUIOBON 3PeKT peakuuu,
SIIPO aTOMa, AIEKTPOHHBIN CIION aTOMa, aTOMHAst OpOUTab, Paguyc aToma,
XUMUYECKasl CBSA3b, MOJSIPHAS U HEMOJSpHAsi KOBAJEHTHAs CBSI3b, MOHHAS
CBSI3b, WOH, KAaTHOH, aHHWOH, pacTBOp, MAaccoBas JOJs BEIIECTBa
(mponeHTHas: KOHIEHTpAIKs) B pAaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUA U
MIPUMEHSTh 3TU NOHITUS MIPU ONUMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYIO CHUMBOJHUKY [UJIsl COCTaBieHUs (Qopmyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpPENENATHh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIUHEHHUH IO
dbopmynam, BHUJ XUMHYECKOW CBS3U (KOBaJCHTHas ¥ WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaTh cmbicn Ilepmommueckoro 3axkona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh IOHMMAHUE TEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX D3JIEMEHTOB OT MX NOJIoKeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAaHEHMUS MacChbl BELIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;

e ONUCHIBATH W XapakTepu3oBaTh TabiuuHyro Gopmy Ilepuoguueckoit
CHUCTEMBl XHMHWYECKHX DJIEMEHTOB: pAa3nyaTh MOHATUSA «IJIABHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», manbie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPbIE HUMEIOTCS B
tabmune «llepuogmueckas cucrema XuMH4eckux odnemeHTtoB /J[. U.
MenpaeneeBa» C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsf A1pa, oOliee YUCIO 3IEKTPOHOB
U pacrpeie]ICHHe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMHYECKHE peakiuy (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIHH
BEIIIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAasi OMMMCAHNE PUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IPOrHO3UPOBAThH CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHHWsSI XUMHUYECKHMX MPEBpalICHUH B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIISTH OTHOCUTENIbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacCCBIBEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO JJIeMeHTa Mo ¢opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, MPOBOIUTH PACUETHI 10 YPABHEHHIO
XUMHYECKOHN peakinu;

PUMEHSATH OCHOBHBIC OTIEPAIIUN MBICIUTEIBHON NEATEIPHOCTH — aHAJN3
W CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTEMATHU3AINI0, KIacCU(HUKaIUIO,
BBISIBJICHHE TPUYMHHO--CICACTBEHHBIX CBSI3€M — Al M3y4YEHUS CBOMCTB
BEIIECTB M XWMHUYECKUX pEaKIHi, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMO3HaHUS — HAOIIOJIEHNE, W3MEpPEHUE, MOJICIMPOBAHUE, JIKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN );

CJIeIOBATh MPaBHJIaM MOJIb30BAHUS XUMUYECKOU MOCY 101 1 1a00paTOPHBIM
o0opy/noBaHHEM, a Takke IMpaBWiIaM OOpalleHus C BeUIeCTBAMH B
COOTBETCTBUM C HHCTPYKIHMSMH [0 BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB IO MOJIYYCHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB
(Boopoa M KHCIOpPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMPEAENIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJIWTH
XUMHYECKHE SKCIIEPUMEHTHI IO PaClO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHUCJIOT C MOMOIIBI0 UHANKATOPOB (JTakMyc, peHOIPTaNenH, METUIOPAHK

U Jpyrue).

K xonIty oOydenus B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHUX MOHATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHMOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKUCJICHHS, XUMHUUECKasl PEakilus, XMMHUECKas CBs3b, TEIJIOBON A(PdekT
peaKIu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, DJIEKTPOITUTHI,HEIJICKTPOJIUTHI,
IEKTPOIUTHUYECKAS  JUCCOIMAIUS,  PEAaKIMd  HWOHHOTO  OOMEHa,
KaTaJn3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMBbIE U



HeoOpaTHMblE pEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCICHUE U BOCCTaHOBJICHHUE,
annoTponus, aMm(pOTEepHOCTh, XUMUYECKAsl CBsI3b (KOBaJEHTHAsi, UOHHAs,
MeTauInyecKas ), KpucTainyecKas peieTka, Koppo3usi METaJIJIOB, CIIABbI,
CKOpPOCTh XMMHUYECKOM pEAKLMM, MPENEIbHO IOIyCTUMas KOHUEHTPALUs
ITJIK BemiecTBa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMYECKHX IOHATUU U
IIPUMEHSTD 3TU MOHATHUS IIPY ONIMCAHUM BELIECTB U UX NIPEBPALLCHNN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HopmMys
BEILIECTB U YPABHEHN XMUMHUYECKUX PEAKIIMII;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCICHHUS] XUMUYECKUX JJIEMEHTOB B
COCAUHEHUSAX PA3JUYHOTO COCTAaBa, IPUHAICKHOCTH BEIIECTB K
onpeAenéHHOMY KIJIAcCy COEIWHEHU mo ¢GopMmynaM, BHA XUMHYECKOM
CBA3M (KOBaJEHTHasi, MOHHAs, METAUIMYeCKas) B HEOPraHUYeCKHUX
COEIMHEHMSIX, 3aps]] UOHA MO XMMHUYECKOW (opmyiie, xapakrep cpelsl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COCAUHEHUN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica Ilepuommueckoro 3axkona JI. M. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHChIBaTh W XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuognueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuuaTh TOHATUS «rJaBHas mnoarpynmna (A-rpymma)y U «mnoOouHas
nonrpynna (b-rpynma)», mameie u Oonblive NEPUOABI, COOTHOCHUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOAMUECKON TaOJIHIIe, CYUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsA  sAapa, oO0llee YHCIO DJJIEKTPOHOB M paclpeiesieHHe HUX II0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB DJJIEMEHTOB M MX COCAVMHEHHWU B NPEAENIaX MajbIX NEPUOIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE AJIEMEHThI, HEOPTaHUUYECKHE BEIECTBA,
XUMUYECKUE peakuuud (10 YMUCiIy U COCTaBY YYacTBYIOLIMX B peakluu
BEIIECTB, MO TEIVIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTENEHEH OKHUCICHHS
XUMHUYECKUX IIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEU(PUUIECKUE XUMHYECKUE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKAAs ONUCAHHE
NpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUUN COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJIATb YPABHEHUs DJIEKTPOJUTHYECKOM JUCCOLMALMNA  KHUCIOT,
LIEJI0YEH U COJIEH, MIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKIui, TMOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/Ly BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa 3THX PEaKIni;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKaHUs XUMHUYECKHX IMPEBpAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaCCHIBEIIECTB,
MAacCOBYIO [IOJTFO XHUMHUYECKOTO DdJeMeHTa Mo (opMmylie COeTuHEHUs,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHHIO
XUMHYECKOHN peakinu;

coOJro1aTh MpaBuJa MOJL30BAHMS XUMUUYECKON TTOCYI0N MI1a00paTOPHBIM
obopynmoBaHueM, a TakXKe TMpaBWwia oOOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMA TI0 BBITIOJIHEHHIO J1a00PaTOPHBIX
XUMHYECKUX OMBITOB TI0 MOJIYYCHUIO U COOMPAHUIOTa3000pa3HbBIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOIUTH PEAKITNH, TIOITBEPKTAIOIINE KAYeCTBEHHBI COCTaB Pa3IMUHBIX
BEIIIECTB: PACIO3HABATH OMNBITHBIM IYTEM XJIOPHUA-, OpOMUI-, HOIU-,
kapOoHat-, (ocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHNYECKHUX BEIICCTB;

IPUMEHSATH OCHOBHBIE OTIEPAIlX MBICIIUTEILHON MEATeTLHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHUEe, CHCTEeMAaTH3allii0, BBISBICHUC
NPUYUHHO-CJIEICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWMCTB BEIIECTB U
XMMHYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HaOIOICHNE, M3MEpPEHUe, MOJEINPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIH).
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