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HNOSACHUTEJbHAS 3AITUCKA

[IporpaMMa 1o XWUMHHM Ha YPOBHE OCHOBHOTO oO0miero o0pa3oBaHHs
COCTaBlieHa Ha OCHOBe TpeboBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
06pa3oBaTeNbHOM MPOrpaMMBl OCHOBHOTO OGIIEro 0Gpa30BaHMs, MPeICTABIeHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl padoueil MporpamMMsl
BOCTIMTaHUS M ¢ YYETOM KOHLIENLIUHU NTperoJaBaHusl yueOHOro npeamera « XuMush»
B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoii Memeparuu.

[Iporpamma no xumum aéT mpeicTaBleHHE O LeNsX, OOLIel cTpaTeruu
00y4eHMs, BOCIIUTAHUS M pPa3BUTHS OOYYAIOIIUXCS CPENCTBAMH y4eOHOro
npeaMeTra,  yCTaHaBIMBaeT  o0s3aTelbHOE  INPEAMETHOE  COJEPIKaHUE,
NpenycMaTpuBaeT paclpeleieHre ero Mo KilaccaM M CTPYKTypUpPOBaHHUE I10
pa3zenaMm W TeMaM IporpamMMbl 10 XHUMHH, OIpeelisieT KOJIUYECTBEHHBIE U
Ka4yeCTBEHHbIE XapaKTEePUCTUKU coleprKaHus, PEKOMEHIyEMYIO
IIOCJIEIOBATEILHOCTE ~ M3YYEHUS] XHUMHUU C Y4YETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€M, JIOTMKM y4eOHOro mpouecca, BO3PACTHBIX
0COOEHHOCTeH  O0ydYaroIIUXCs, ONpEeNeseT BO3MOXKHOCTH —MpeaMera Ul
peanuszanuu TpeOOBaHMN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTaM 0OydeHHs] XUMHUH Ha YPOBHE IieJiei U3ydeHHsl MpeIMeTa i OCHOBHBIX
BHJIOB y4YeOHO-TIO3HABATEIbHOM MIESTENBHOCTH OOYYalOLIErocsi IO OCBOEHHIO
y4eOHOro conepKaHusl.

3HaHMEe XHMMHH CIYXHT OCHOBOW i (OPMHUPOBAHUS MHUPOBO33PEHHS
00y4aroIerocs, ero MmpeiCTaBIeHAN O MaTepUalbHOM €IMHCTBE MHpA, BAKHYIO
ponb UrparoT (GopMHpyeMble XUMHEN NPEACTABIEHHS O B3aUMOIPEBPAILEHUSIX
SHEPru¥ U 00 DBONIOLMU BELIECTB B MPHPOJE, O IMyTAX peLIeHHs [I00aTbHBIX
npo0JieM yCTOHYMBOrO pPa3sBUTHs YeTIOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOH,
MUIIEBOW ¥ 9KOJIOINYeCKON 6e30MacHOCTH, MPOOIIeM 3APaBOOXPAHEHHSI.

N3yyeHue Xxumuu:

CIIOCOOCTBYET — pealu3aliid  BO3MOXKHOCTEH Ul  CaMOpasBHUTUS |
(popMupOBaHHS KyJIBTYpbI IMYHOCTH, €& 001ell i (yHKIIMOHATHHOMH IPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHHE MBILIUIEHHS U TBOPYECKUX CIIOCOOHOCTEM
o0yYaromuxcs, HaBBIKOB HMX CaMOCTOSTENbHOH y4eGHOH  JesTeNbHOCTH,
OKCNCPUMEHTAJIBHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
TIOBCETHEBHOM JKHM3HHU, TaK U B MPODECCHOHAIBLHOMN JIeSTEIbHOCTH;

3HaKOMHUT CO CHEeLM(MUKOW HAayYHOTO MBINUIEHHS, 3aKJIaJbIBA€T OCHOBEI
LEIOCTHOIO B3IVIsiIa Ha €IMHCTBO IIPUPO/IBI M YelIOBEKa, SIBISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00YYarOMIUXCS;



™\

CIIOCOOCTBYEeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HaHMSM, K IIPUPOJIE, K YeJIOBEKY, BHOCHT CBOM BKJIaJ B 9KOJIOIMYECKOE
obpa3oBaHue 00YYAIOIIMXCS.

JlaHHble HamnpaBiIeHUS B OOYYEeHHH XHMHH OOECIEYHBAIOTCS CHELU(PHUKOH
CONepXKaHWs  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  MeJaroruvyecky
aJlalTUPOBaHHBIM OTpa)KeHUEM 0a30BOM HAyKH XHMMHH Ha OINpele]EHHOM JTame eé
pa3BUTHSL.

Kypc x¥Mum Ha ypoBHe OCHOBHOTO OOIIEro 0Opa3oBaHuUsl OPHEHTHPOBAH Ha
OCBOEHHME OOY4YaIOUIMMUCS CHCTEMbI MEPBOHAYAIBHBIX MMOHITHH XHMHUH, OCHOB
HEOPraHWYeCKOM XHMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUUMBIX IOHSITHH
OPraHU4YEeCKON XUMHH.

CTpykTypa conep)kaHusl MPOrpaMMbI [0 XHMHH CHOPMHPOBaHA HA OCHOBE
CUCTeMHOro moaxozaa K e€ mizydeHuro. CopeprkaHue CKIIQJbIBaeTCs U3 CHUCTEMBI
TOHSTHH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI MOHITHH O XUMUYECKOH
peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpHO OpPraHH30BaHbl [0 MPUHLUITY
TIOCIEIOBATEJILHOTO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETUYECKUX NpEeCTaBICHUN
Pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHMUHU;

— YYCHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

— TMpPEeACTaBICHUA 00 DJIIEKTPOTUTHYECKON JUCCOIMAllMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHMS paccMaTpUBAKOTCS Ha OCHOBE OMITUPHYECKH
TIOJTyYeHHBIX ¥ OCMBICIIEHHBIX (haKTOB, Pa3BUBAIOTCS MOCIIEI0BATEILHO OT OJHOIO
YPOBHS K JOpYyroMy, BBINOJHSASA (GYHKIUM OOBSICHEHHS U INPOTHO3UPOBAHHUSA
CBOKCTB, CTPOEHHSI U BO3MOXXHOCTEW MPAaKTHYECKOTO MPUMEHEHHUSI U IMOTy4eHHS
U3y4aeMbIX BEIIeCTB.

OcBoeHne mporpaMMbl [0 XHMHH  CIOCOOCTBYeT — (OPMHPOBAHHUIO
NPEJCTaBICHHUS O XMMHUYECKON COCTaBIISIOLIeH HayYHON KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOH NpPUPOIBI, LEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U
METOAaM MO3HAaHHMS B HayKe. [3ydyeHHWe XUMUU NPOUCXOAUT C MPHUBICYCHUEM
3HAHUW W3 paHee M3yYeHHBIX YYeOHBIX MNpeaMeToB: «OKpYKAOIHA MHUPY,
«buonorus. 5-7 knacce» u «®Pusmka. 7 K1acey.

[lpy wu3ydeHHMM XUMHH [OPOUCXOAUT (OPMHUPOBAHWE 3HAHUM OCHOB
XMMUYECKOW HAayKH KaK O0JIacCTH COBPEMEHHOIr0 €CTECTBO3HAHUS, MPaKTHYECKOU
AEATEJIPHOCTH 4YE€JOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJBTYpBHI.
3anaya y4eGHOro mpeaMeTa COCTOUT B (POPMHUPOBAHMM CHCTEMBI XUMHYECKUX
3HAHUW — BaKHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKHX IMOJIOKEHHUIA,
JOCTYNHBIX OOOOINEHHH MHUPOBO33PEHYECKOr0 XapakTepa, S3bIKa HayKd, B



NPUOOIIEHNY K HAay4dHBIM METOJaM MO3HAHMS TP M3yYeHHH BEIeCTB U
XMMHYECKHUX peakUui, B (OPMUPOBAHUU W PA3BUTHUHU [MO3HABATEIBHBIX YMEHHU M
UX TPUMEHEHHH B Y4YeOHO-IIO3HABATEJIbHON U y4eOHO-HMCCIIEI0BATEIbCKOM
ACSATEIbHOCTH, OCBOEHUHU IIpaBUJI O€30MacHOro oOpallleHHs C BeIlecTBaMU B
[IOBCETHEBHOM YKU3HH.

[Ipy u3yueHUM XUMUHM Ha YPOBHE OCHOBHOIO OOIIEro 06pa3oBaHHs BaXKHOE
3HaY€HHE NIPUOOPENU TaKHe LETH, KaK:

— (OopMHpOBaHHE WHTEJUIEKTYyalbHO pAa3BUTOW JIMYHOCTH, TOTOBOH K
CaM000pa30BaHUIO, COTPYAHMYECTBY, CAMOCTOSTEILHOMY IPHHSTHIO pelIeHHi,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS yCIOBHSAM JKH3HH;

— HampaBlIeHHOCTb OOy4YeHHs Ha CHUCTEMaTHYeCKoe MpUOOIIeHHE
00y4aromuXcss K CaMOCTOSTENbHOM I103HABATENbHOM JeATelbHOCTH, HayYHBIM
MeTOJaM IO3HaHHUs, (POPMHUPYIOLUIMM MOTHBALMIO W PA3BUTHE CIIOCOOHOCTEM K
XUMUHU;

— obecnedeHne yCIOBHH, CIIOCOOCTBYIOMIUX IPUOOPETEHUIO 00YYAFOIIIUMHECS
OMBbITa Pa3HOOOPA3HON [EeATENbHOCTH, IMO3HAHMS M CAMOIIO3HAHMS, KJFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETEHIIMH), MMEIOIUX YHHMBEPCALHOE 3HAYEHHE IS
Pa3sIUYHBIX BUJIOB JESTEILHOCTH;

— (¢opmupoBaHue 0OmEeld (YHKIMOHAIBHOW M  €CTeCTBEHHO-HAYYHOU
'PaMOTHOCTH, B TOM YHCJI€ YyMEHHH OOBSICHATh U OILEHWBATh SIBJICHUS
OKpPYXaroUIero MHUpa, UCIOJb3ys 3HAHUS U OIBIT, MOJyYEeHHbIE NMPU H3yUYeHUU
XUMUH, TPUMEHATH HMX IPU pELIeHUH MpodjeM B TOBCEIHEBHOW XU3HU U
TPYAOBOU €S TeIbHOCTH;

— QopmupoBaHHe y OOydYarOIMXCs T'yMaHHCTUYECKHX OTHOILIEHHIA,
IIOHVUMaHHs L[IEHHOCTH XWMHYECKUX 3HAHUH I BBIPAOOTKH 3KOJOTHYECKU
1e1eCO00pa3sHOro IOBEAEHUSI B OBITY M TPYAOBOW JEATENBHOCTH B LEJSX
COXPaHEHHsI CBOET0 3J0POBbsl U OKPY KaIOIIel IPUPOTHOHN CpEIbl;

=~ Pa3BUTHE MOTUBALMUA K OOy4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO MU
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYeIOBEYECKHX IIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpPY NMpOQuIIs U HaNpaBICHHOCTH JalbHEHUIIEro
o0yueHus.

Obimmee 4yucno yacoB, OTBENEHHBIX M H3y4YeHHs XMMHHM Ha YpPOBHE
OCHOBHOTO 0011ero o6pa3oBanus, cocTapiser 136 yacoB: B 8 knacce — 68 yacos (2
Jaca B HeJlelllo), B 9 kitacce — 68 yacos (2 yaca B HEZIENIO).



COJEPXKXAHUE OBYYEHMUS

8 KIIACC

IlepBoHayaIbHbIe XHMHYECKHE TIOHSTHS

Ilpenmer xumun. Ponb XUMUU B KU3HU 4eloBeka. XUMHUS B CHCTEME HayK.
Tena wm BemectBa. Mu3nyecKkhe CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BewecTB. [lonsTHe 0 MeTomax MO3HAHUSA B XUMHH. UHCTBIE BEIIECTBA M CMECH.
Croco6sI paznenenus cMecei.

ATOMBI ¥ MOJIEKyJbl. XUMHYECKHe 3JeMeHThl. CHMBOIBI XHMHYECKHX
371eMeHTOB. IIpocThie u coxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuueckast ¢opmyia. BaleHTHOCTH aTOMOB XMMHUYECKMX JJIEMEHTOB.
3aKOH NOCTOSHCTBa cocraBa BellecTB. (OTHOCHTENbHAas AaTOMHAas —Macca.
OtHocuTeNnbHAs MOJIEKyJIspHas Macca. MaccoBasl J0J1s XMMHUYECKOTO 3JeMEHTA B
COEIUHEHHH.

KonuyecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBs3b KOJIHYECTBa,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHHI] BellecTBa. Pacuérel mo dopmyiaam
XUMHUYECKUX COETUHEHHIA.

Dusnyeckue U XUMHUYECKHE SIBIEHUS. XMMHUUYECKas peaklus U eé MPHU3HAKH.
3aKOH COXpaHEeHHWsI MacChl BEIIECTB. XMMHUUYeCKHe ypaBHeHHs. Kiaccupukaius
XUMHYECKHX PeaKUUil (COeAMHEHHUS, Pa3IOKEeHHsI, 3aMelIIeHHUs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYAOH, MpaBHiaMH paboThl B J1a00OpaTopuu U
npuéMamMu oOpalleHus ¢ 1abopaTopHbIM 00OPYIOBaHHEM, M3YYEeHHE W ONHCAHHE
usryecknx CBOWCTB 0Opa3sloOB HEOPraHMYECKUX BEINECTB, HAOIIOJEHHE
(usnyeckux (MIaBIeHHe BOCKA, TasHME JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KATCHWE U KOHIEHCALMs BOJbI) U XUMHUYECKHX (TOpeHHE CBEYH, NMpOKaJIUBaHUE
MEJIHOM IIPOBOJIOKH, B3aMMOJEHCTBHE MeJIa ¢ KUCIIOTOM) sSBJIeHUH, HAOMIOAeHne U
ONMCaHWE IPU3HAKOB IPOTEKAHUSI XUMHUYECKHX peakluil (pa3iokeHue caxapa,
B3aUMOJIEHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapws, pa3ioKeHHe THMIPOKCUIA
menu (II) mpu HarpeBanuwm, B3auMoeicTBrE XKenesa ¢ pactBopoM conu meau (ID),
U3y4YeHHE CIIOCOOOB pazlelieHHsl CMecei: ¢ MOMOIIBI0 MarHuTa, (QUIBTPOBaHUE,
BBINTApUBAHUE, TUCTUIUIALMSA, XpoMaTorpadus, MpoBeIeHHe OYUCTKH MTOBapEHHON
CONIM, HaOMIOAEHHEe W  ONMCAaHWE PpEe3yJbTaTOB  IIPOBEIEHHUS  OIBITA,
HUJUTIOCTPUPYIOIIET0 3aKOH COXpPaHEHMS MacChl, CO3JaHHE MOJeNeld MOJIEeKYJI
(IIapocTepKHEBBIX ).

Bazkneliline npeacTaBUTE/ M HEOPraHHYECKHX BELECTB

Bosnyx — cmech razos. CocraB Bozayxa. Kucinopon — ameMeHT W POCTOE
BelecTBo. Haxoxnenue kucnopoma B mpupope, (GU3HUECKHe W XUMHYECKHE
cBoiicTBa (peakuum ropenus). Oxcuabl. Ilpumenenme kuciaopoga. CrnocoGsl



[IOJYy4YeHHUs] KHCIopoJa B JabOpaTOpuM M MPOMBIILIEHHOCTH. KpyroBopot
Kucnopona B npupoze. O30H — autoTpornHasi MOJU(pHKALIUSA KUCIOPO/IA.

TennoBoit >ddexT XuMHYecKod peakluu, TEPMOXHMHUYECKHE ypaBHEHHS,
9K30- U JSHAOTEPMHYECKHE peakuuu. TOIIMBO: Yroib M MeTaH. 3arps3HeHHe
BO3/lyXa, YCUJIICHHE NTapHUKOBOIro 3 dexTa, pazpylieHrne 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHwe BOAOpOAa B
npupoae, GU3HUECKHe ¥ XHMHUYECKME CBOMCTBA, INPUMEHEHHUE, CIIOCOOBI
nosrydeHusi. Kucimorsr u conm.

MounsipHbii 06BEM ra3oB. PacyéTsl o XUMHUYECKMM ypaBHEHHUSM.

@uspyeckue cBoiicTBa BOABL. Boma Kak pacTBOPHUTENb. PacTBOpEIL.
HachblenHble ¥ HeHachllleHHbIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
Maccosas 10714 BelectBa B pactBope. XMMHUYECKHE CBOMCTBA BoAbL. OCHOBaHUS.
Posib pacTBOpOB B NpHpose U B XKU3HK YeloBeKa. KpyroBopoT BOIbI B IPUPO/IE.
3arpsi3sHeHHe MPUPOAHBIX Bol. OXpaHa U OYMCTKA HIPUPOIHEIX BOJI.

Knaccubukanus nHeopranmueckux coeamHenmii. Oxcuapl. Kinaccudukarus
OKCHIIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBbIE, aM(OTEepHbIe) U
HecoseoOpasyromue. Homenknatypa okcumoB. Pusvueckne W XHUMHYECKHE
CBoOMCTBa OKCUIOB. [loydyeHe OKCHIOB.

OcHoBanus. Knaccudukanuss OCHOBaHWM: IIETOYH W HEPACTBOPUMBIE
ocHoBanus. HomeHnknartypa ocHoBanuii. ®Pusznyeckue W XHMHUYECKHE CBOMCTBA
ocHoBaHuii. [lonyyenune ocHoBaHuiA.

Kucnotsl. Knaccudukanus xucinor. Homenknatypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psng axtuBHocTH MetayuioB H. H. bekerona.
[losyyeHue KUCIOT.

Comu. Homenxknatypa coseii. @usnyecKkie ¥ XUMHYECKHE CBOMCTBa COJEH.
[lonyuenue comnet.

['eHeTHueckas CBSI3b MEXIY KJIaCCaMH HEOPTaHMYECKUX COETUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIIpPe/IeNIEHUEe COoep KaHusl KUCIOPOa B BO3/yXe, MIOIy4YeHHE,
cobupaHue, paclo3HaBaHHE W W3yd4eHHE CBOWCTB KHCJIOpPOZa, HaONO/eHHe
B3aUMOJIEMCTBHS BELIECTB C KHUCIOPOAOM MU YCJIOBUS BO3HUKHOBEHHS U
NpeKpallleH|ss TOpeHUs (moXkapa), O3HaKoMmJieHHe ¢ oOpa3laMu OKCHAOB U
ONMCaHWE€ HX CBOMCTB, IIOIy4eHUE, COOMpaHHe, paclO3HAaBaHWE U HU3y4YeHHE
CBOMCTB BOJOpoza (ropeHue), B3aumoueiicteue Bogopoaa ¢ okcuaom memu (II)
(BO3MOXKHO HCIIOJNIB30BAaHUE BHIEOMATEPUAIOB), HAOIIONEHHE OOPA3IOB BEIIECTB
KOJIMYeCTBOM 1 Mousb, HccClenoBaHHE OCOOEHHOCTEW pPacTBOPEHHS BEIIECTB C
Pa3MUYHOM PAaCTBOPUMOCTBIO, IIPUTOTOBJIEHHE pACTBOPOB C OMNpeAeTEHHON
MacCOBOM [10JIed pacTBOPEHHOI'O BEIIECTBA, B3aUMOIEHCTBHE BOIBI C METAIAMU
(HaTpeM M KaiublueMm) (BO3MOXHO MCIOJB30BaHHE BHIEOMAaTEPHAIIOB),



MCClIeIOBaHHE O00paslOB HEOPraHWYECKHX BEINECTB PAas3IM4YHBIX  KJIACCOB,
HaOIIto/IeHue M3MEHeHHs] OKPAacKH MHIMKATOPOB B PAcTBOpax KHMCIOT M Iesodei,
u3ydyeHue B3aumonencTBusi okcuaa Menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C MeTajulaMH, peaKkLud HeWTpalu3aluu, IOJydYeHHe HepacTBOPHUMBIX
OCHOBaHHH, BBITECHEHHE OJHOTO MeTajlyla IPYTMM W3 PacTBOPa COJIM, PELIEHHUE
OKCIIEpUMEHTANIbHBIX 3aJa4 10 TeMme «BaxHeimme kiacchl HEOpPraHUYECKHX
COECTUHEHUIY.

Ilepuoanyecknii 3axkon u Ilepuoanyeckasi cHcTeMa XHMHYECKHX
ieMeHToB [I. M. MenaeneeBa. Crpoenne aTtoMoB. XHMHYeCKasi CBSI3b.
OKHCIHTEe/IbHO-BOCCTAHOBHTEIbHBIE PEeaKIIHH

IlepBBle MOMBITKM KiIaCCH)UKALUK XMUMHYECKMX JJIEMEHTOB. [IoHsATHE O
rpynnax CXOAHBIX DJJIEMEHTOB (ILEJIOYHBIE M IIeJIOYHO3EMETbHbIE MeTaJllbl,
rajioreHbl, HHEPTHEIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yloT aM(OTepHbIe OKCUIbI
Y TUAPOKCHU/IBI.

Ilepuonudeckuii 3akon. [leproandeckas cicTeMa XUMHYECKUX DJIEMEHTOB J1.
.  MenneneeBa. KopoTkomepuomnas ¥ JAJMHHONEPUOAHAS  (OPMBI
Ileproandeckoii crcteMbl xuMuueckux snemenToB J[. M. Menneneesa. [lepuobl
U rpynmnbl. DuU3HYecKUd CMBICT MOPSAKOBOrO HOMEpa, HOMEpPOB Iepuoja U
IPYyIIIBI AJIeMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX szep. M3oromnsl. Diektponsl. CTpoeHue
JNICKTPOHHBIX ~ 000/04eK aTOMOB TMepBbiX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuonuueckoii cucremsr JI. Y. MeHneneeBa. XapakTepUCTHKAa XHMHUYECKOTO
3JIEMEHTA M0 €T0 MoJjioXkeHuto B [leproanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paadyca aTOMOB XHMMHYECKHX 3JIEMEHTOB,
METANTMYECKUX U HEMETAINIUYECKUX CBOMCTB I10 IPyIIaM U IepUoIaMm.

3nauenue [lepuonnveckoro 3akoHa u ITeprHoaMYECKON CHCTEMbI XUMHYECKUX
DJIEMEHTOB I pa3BUTUs Hayku M mnpaktuku. J[. Y. MenneneeB — y4yé€Hbli U
rpakJIaHHH.

Xumuyeckass cBs3b. KoBaneHTHass (HOJNsSpHAas Y HEMOJSpHAs) CBS3b.
DNEeKTPOOTPULATETBHOCTh XUMUYECKHX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okxucnenusi.  OKHCIUTENLHO--BOCCTAHOBUTENBHBIE  PEAKIHU.
[Iponeccel okucineHus u BocctaHoBIeHHs. OKUCIUTENN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3ydyeHue 00pa3lioB BELIECTB METAUIOB M HEMETA/UIOB, B3aHMMOIEWCTBUE
THAPOKCHJA LMHKA C pacTBOpaMHM KHCJIOT W IIeJIoYel, MpOBeJeHHE OIbITOB,
WUTIOCTPUPYIOIIMX ~ IIPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKLUl
(ropeHue, peakiuy pa3ioKeH s, COeTUHEHHS).

Mesicnpeomemmnoie ceazu



Peanuzanuss MexnpenMeTHbIX CBs3edl NpM H3ydeHMH XMMHH B 8 Kiacce
OCYIIECTBIIACTCS. Yepe3 HCIIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAYYHBIX
MOHSATHH, TaK U MOHATUH, SBISIOLIMXCA CUCTEMHBIMU Ul OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAy4YHOT'0 I[MKJIA.

O6mue ecTecTBEHHO--HAYYHbIE MOHATHS: HAyYHBIH (aKT, TMIOTE3a, TEOPUs,
3aKOH, AaHajlW3, CHHTe3, KiacCcU(UKaIus, NEPHOIUIHOCTh, HaOIOIEeHUEe,
9KCNIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

@usnka: MaTepHs, aroM, OJIIEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIH/I,
U30TONBI, PaTUOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsiji, BEIeCTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, a3, (U3MYECKUE BEJIUYUHBI, €IMHHIIbI
U3MEPEHMs], KOCMOC, IJIaHeThl, 3B&311bl1, ColHIIE.

buonorus: ¢porocunTes, npixanue, Guochepa.

['eorpadgusa: artmocdepa, ruapochepa, MuHEpaibl, TOPHbIE TOPOIbI,
TI0JIE3HBIE HCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo H XuMHYecKasi peaKuus

Ilepuonuueckuii 3akoH. [leprioanyeckas cucTeMa XMMHUYECKUAX JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB
XUMUYECKUX OJJIEMEHTOB MEpPBBIX TPEX TNEPUOJOB, Kaiuus, KalbLHUsd U HX
COCIMHEHU! B COOTBETCTBUU C IIOJIOKEHHEM JJIeMEHTOB B [lepuoanueckoi
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BHIBI XUMHYECKOW CBS3U. THIBI KPUCTALTHYECKUX
PeIIE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOM pPEIIETKU U
BHJIa XUMHUYECKOU CBSI3H.

Krnaccupukanys U HOMEHKJIaTypa HEOPraHMYEeCKHX BENIECTB. XHUMHYECKHUE
CBOMCTBA BEILIECTB, OTHOCSINUXCS K pa3IHYHBIM KjlaccaM HeOpraHMYecKHX
COCIMHEHUH, NTeHETUYECKas CBSA3b HEOPraHUYECKHUX BEIECTB.

Knaccubukaiys XMMUYecKUX peakiuii 10 pa3IMyHbIM IPH3HaKaM (TI0 YUCITy
U COCTaBy y4YaCTBYIOLIMX B pEaKIMH BEIIECTB, IO TeIUIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTEIIEHEN OKHUCIIEHUS XMMHUYECKHX 3JIEMEHTOB, N0 00paTUMOCTH, IO
YYacCTHIO KaTalu3aropa). JK30- U dHIOTepPMUYECKHE peaklud, TePMOXUMUYECKUE
YPaBHEHHUSI.

[TonsTne o cxopocTu xuMmuueckoil peakuuu. IToHsTHE 00 OOPaTHMBIX H
HEOOpaTHMBIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOI€HHBIX U FeTepOreHHBIX
peakuusx. [lonstue o xkatanuze. [ToHsATHE 0 XUMHYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIOIIME Ha CKOPOCTh XUMHUYECKOW peakldd U TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCIHUTEeNbHO-BOCCTAHOBUTENBHEIE  PEAaKIMH,  OJJEKTPOHHBIA  GanaHc
OKHMCJIUTEJIbHO-BOCCTAHOBUTENbHON  peakIuy. CocraBneHue  ypaBHEHHHU



OKHCJTUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUi ¢  KCIOJb30BaHHEM MeToja
3JIEKTPOHHOrO0 OaJiaHca.

Teopus snexTpoauTHYecKoi AUCCONUALMN. DIEKTPOIMTEI U HEDTEKTPOIHUTHI.
Karuronsl, aHnoHbI. MexaHW3M NMCCONMALMK BEIIECTB C Pa3MYHBIMM BHIAMH
XUMUYeCcKou cBsA3H. Ctenenp qucconpanui. CHIbHBIE U C1a0ble SIEKTPOJIHTHI.

Peakuuy noHHOro oOMeHa. YCII0BHS POTEKaHKs PEAKIMi HOHHOIO OOMEHa,
IIOJIHBIE M COKpallléHHbIE HOHHBbIE ypaBHeHHs peakiuid. CBoWcTBa KHUCIOT,
OCHOBAaHMH M COJed B CBeTe€ TIPEeICTaBICHHHA 00 3IEKTPOIUTHYECKOH
Aauccouunanuu. KauecTBeHHbIe peakiiiy Ha HOHBL. [IOHSITHE O THAPOIIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOZEISIMH KPUCTANIMYECKUX PEHIETOK HEOpraHu4eCKUX
BEIIECTB — META/UIOB M HeMeTauloB (Tpadura U anMasa), CIOXXHBIX BEILIECTB
(Xmopuna HaTpus), HCCIEOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKON peakiyu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIIENOBAaHUE SJIEKTPONPOBOJHOCTU
pacTBOpPOB BEWIECTB, IIpoliecca OUCCOLMAIIMM KHCIOT, Ieno4ed Hu coliei
(BO3MOXHO  HCIIONB30BAaHWE BUJAEO MATEPHAIOB), MPOBEIEHHE  OIBITOB,
WUTIOCTPUPYIOLIMX  NPU3HAKK  MPOTEKaHHs  peakiuii HMOHHOro  OOMeHa
(obpa3oBaHMe oOcaaka, BbIIEJIEHHE Tra3za, OOpa3OBaHWE BOIbI), OIIBITOB,
WUTIOCTPUPYIOIUX  IPUMEPhl  OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX  peaKLui
(ropeHue, peaKkUuH pa3iOKeHHs, COEIUHEHHs), paclio3HaBaHHE HEOPraHMYeCKUX
BELIECTB C IIOMOIUBIO KA4yeCTBEHHBIX peaklWii Ha HOHBI, pelLIeHHe
OKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTta/iibl 1 UX coeHHEHHS

OO6miass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHwe W (PU3NYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHe CBOHCTBa Ha IpUMepe  XJjopa
(B3aMMOJEHCTBHE C MeTallaMH, HEMETalaMH, IIeJoYaMu). XJIOPOBOJOPOA.
Consnas KuciOTa, XAMHUYECKHE CBOMCTBA, MOJydYeHHe, npuMmeHeHue. [leiicTBre
XJiopa W XJIOpPOBOJOpOAa Ha OpraHu3M 4eyioBeka. BaxxHellue XJIOpPUABI M HX
HaXOX/IEHUE B MPUPOJIE.

O6mias xapakrepuctuka 31eMeHTOB VIA-rpymmsl. OcOOEHHOCTH CTPOEHHS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHune U (U3NYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJITIOTPONHbIE MOAU(DHUKALUU KUCIIOpOIa
U cepel. XMMHYecKkHe cBoiicTBa cepsl. CepoBOIOPO, CTpOeHHe, (pu3uyeckue U
XUMUYecKre CcBoMcCTBa. OKCHUIBI Cepbl Kak MPEeICTAaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucioTa, (Qu3MueckHe M XUMHYECKMe CBOWCTBa (oOIHe Kak
IIPEACTaBUTENS Kjlacca KUCIOT U creuupuueckue). XUMUYECKHE PEaKLUH,
JeKallie B OCHOBE IIPOMBIIIJIEHHOTO Croco0a TMONy4YeHUs] CEpHOM KHUCIIOTHI.
IIpumenenne cepHoit kucnotbl. CoJli CEpHOM KUCIIOTHI, KAUECTBEHHAS peaKiys Ha



cynbar-uoH. HaxoxzmeHue cepbl u e coequHeHHii B mpupoje. XHMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelsl COeAMHEHHUSIMH Cepbl (KHUCIOTHBIE HOXIIH,
3arpsi3HEHUE BO3/lyXa H BOJOEMOB), CIIOCOOBI €To MpeA0TBpaIlleHNUS.

OOmas xapakTepuctrka 371eMeHTOB VA-rpynmbsl. OcoGeHHOCTH CTpPOEHHMS
ATOMOB, XapaKTepHbIE CTENIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPHPOJE,
(u3nYecKue ¥ XUMHYECKHe CBOMCTBA. KpyroBopoT a30Ta B mpHpoze. AMMHAK, ero
(hu3nuYecKre M XMMUYECKUE CBOWCTBA, MOTyYeHHe U puMeHeHne. Coau aMMOHNS,
UX (U3HYECKHe M XUMHYECKHE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas peakiys Ha
HOHBl aMMOHHS. A30THas KUCIIOTa, €€ MoyuyeHHe, (U3UUYECKHE W XUMHYECKUE
CBOMCTBa (OOIIME KaK MpEeACTAaBHTENS Kjacca KHCIOT M crenu(uuecKue).
HWcnonp3oBaHre HUTPAaTOB W COJNEd aMMOHHMS B KadeCTBE MHUHEPATbHBIX
ynoOpenuii. XuMuueckoe 3arps3HeHue OKpyXKarollei cpe/ibl CoeJMHEHUAMH a30Ta
(KACIOTHBIE JOXKAHM, 3arpsi3HEHHE BO3AyXa, MOYBBl M BoOmoéMOB). ®ocdop,
aJIoTpomnHble MoaMbukauuu ocdopa, GU3MUECKHe U XUMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopras kucnora, pu3nUecKre U XUMUYECKHE CBOWCTBA,
nomny4denue. Mcnons3oBanue ¢pochaToB B kKauecTBe MUHEPAIBHBIX YI00pEHUA.

Obmas xapakrepuctuka 35eMeHTOB [VA-rpynmbl. OcOGEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pPHBIE  CTENEHU  OKHUCJIEeHHs.  YIJIepoA,  aUIOTPOIIHbIE
MOIM(UKALMY, PACIPOCTPAHEHHWE B IPHUPOAE, (QU3UYECKHE M XHMHYECKHE
cBoiictBa. Ancopbuusi. Kpyrosopor yriepona B mpupome. OKCHIBI yriiepoaa, ux
usMuecKkMe ¥ XHMHYECKHe CBOWCTBA, MEHCTBME HA JKUBBIE OPTaHHU3MBI,
[IOJIy4YeHUEe W TPHMEHEHHE. DKOJOTMYeCKHue MpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yrnepona (IV), rumoresa rio6GaibHOr0 MOTEIUIEHHS KJIMMara, [TapHUKOBBIHM
5(deKT. YronpHas KUCIOTa U €€ CONH, UX (PU3UUECKHe M XUMHUYECKHE CBOMCTBA,
NoJlyYeHHe H InpuMeHeHHe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILUIEHHOCTH U CETBCKOM
XO3SHCTBE.

IlepBoHauanbHble OHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COeTHHEHHSX
yriiepona (MeTaH, 3TaH, dTHJIEH, alleTUIIEH, 3TaHOJI, [IIUIEPHH, YKCYCHAs KHCIIOTA).
IlpuponHble HCTOYHHMKH YIJIEBOAOPOAOB (yroib, HPUPOAHBIA ra3, HeQTh),
NPOAYKTBl HMX IepepaboTku (OeH3UH), UX pOJib B OBITYy M IMPOMBIILIEHHOCTH.
[ToHsiTie 0 GUONOTHYECKH BaKHBIX BELIECTBAX: JKMPaX, O€JIKaX, yrieBoaax — U UX
polM B OKM3HH 4YejOBeKa. MarepuanbHOoe €IMHCTBO OpPraHMYECKUX U
HEOPraHWYECKUX COeTMHEHUH.

Kpemnuii, ero ¢usnyeckue U XUMHUYECKHE CBONCTBA, IIOJNydeHHE U
npumenenne. CoenuHeHus: KpeMHHUsT B mnpupozge. OOiue mpejacTaBieHus 00
okcune kpemHus (IV) u xpemuueBoi xuciaore. CHIMKATBI, UX HCIIOJIB30BAHUE B
OBITY, B NPOMBIILICHHOCTH. BakHellne CTpoUTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl G€30MacHOr0 HCIOIb30BAHUS
CTPOUTEJIbHBIX MaTEpUAIOB B TOBCEIHEBHOM KH3HHU.

Xumuyeckuii IKcnepumenm:

U3y4YeHHe oOpa3I0B HEOPraHHUYECKHX BEINECTB, CBOMCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAaYECTBEHHBIX peaKlMii Ha XJIOPUA-UOHBI U HAOJIOIeHHe TTPU3HAKOB
UX TPOTEKaHHs, ONBITHI, OTpa)karoulue (U3nYecKue U XHUMHUYECKHEe CBOMCTBA
TaJIOTEHOB M HX COEAUMHEHUM (BO3MOXHO HCIOJB30BaHUE BUIIEOMATEPHUAIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOPHUAOB (TaJOreHHAOB), O3HAKOMJIEHHE C
obpasuamMu ceppl M €€  COeNUHEHMSAMH  (BO3MOXHO  KCIIOJIb30BaHHE
BUJICOMAaTepUaloB), HaOIoieH)e Tpolecca o0yIJIMBaHUsS caxapa Moj JeHCTBHEM
KOHLUEHTPUPOBAHHOM CEpPHOW KHUCIIOTHI, W3y4YeHHe XHUMHUYECKUX CBOMCTB
pa30aBI€HHOW CepHOI KUCIIOTHI, IPOBEICHNE KaUeCTBEHHOM peakiMu Ha CyIb(aT-
MOH ¥ HaOMIOJeHHe NpU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3MYECKUMHU
CBOMCTBaMHM a30Ta, (ochopa U HMX COeOUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMaTepUaNIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpeHuH, MoIydeHue,
coOMpaHHe, paclo3HaBaHME M M3yYeHHE CBOMCTB aMMHaka, IpOBEICHHE
Ka4eCTBEHHBIX PeaKLui Ha HOH aMMOHHUS U Gochar-uoH U U3yUeHUe MPU3HAKOB
UX MPOTEKAHMs, B3aUMOIEHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO UCII0JIb30BaHUE BHJIEOMATEePUAJIOB), U3y4yeHHe  MoOJelen
KPUCTAJUIMYECKUX pelmeToK anMaza, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
NPOLECCOM aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM IpPOTHBOrasa, MmojiyuyeHHe, COOMpaHue, paclioO3HaBaHUE U U3yUeHHE
CBOKMCTB YIJIEKHCIIOTO ra3a, MpOBeJeHHe KAaYeCTBEHHBIX Peakldii Ha KapOOHAT U
CUWIMKAT-HOHBl M H3y4YEHHUE TMPU3HAKOB MX IMPOTEKaHUs, O3HAKOMIIEHHUE C
OPOOYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, pELIeHHEe 3KCIePUMEHTaIbHbIX
3a/1a4 1o reMe «BaxHeue HeMeTaTbl U UX COeTUHEHUSD.

Metauibl 4 HX COeIHHEHHS

OOmiast XxapaKTepUCTHKA XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUH
ux mnonoxeHus B [lepuoanueckoiri cucreme xummdeckux siemeHToB [l W.
Menneneesa u crpoenust atomoB. CTpoeHHe MeTaIOB. MeTauinueckas CBsI3b U
METaJUIMYecKasi  KpUCTAUIMYecKass  peméTka.  DJIEeKTPOXUMUYECKUUA Pl
HanpspKEHUH MeTauioB. PU3nYecKkrue U XMMHUYEeCKHe CBOMCTBa MeTayuioB. O0mue
CIIOCOOBI TMOJyYeHUS] MeTauioB. [IOHATHE O KOPpPO3MH METAIUIOB, OCHOBHBIC
CoCOOBI 3aUTBl WX OT Koppo3ud. CruiaBel (CTaib, YyryH, IHOPATFOMHHUM,
OpoH3a) U UX NIPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[lenounele MeTayUTbL: MOJOXKeHUE B [IeproaUYEcKOl CHCTEME XHMHUYECKHX
anemenToB JI. M. MeHneneeBa, cTpoeHHE MX aTOMOB, HAaxXOXIEHHE B IPHPOJIE.
Du3uyecKre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus M Kanus). OKCHIbl U



THAPOKCUABI HATpuss M Kanus. [IpuMeHeHHe INETOYHBIX METAIOB U HX
COEIMHEHHUH.

[lenouyHo3eMenbHbIE MeTaIbl MAarHMi W KaldblMi: MOJOXEHHE B
ITepronuueckoit cucteme xumuueckux snementos Jl. . Menaeneea, cTpoeHue
UX aTOMOB, HaXOX/JIeHue B npupojae. Puznueckue ¥ XUMUYECKHAE CBOMCTBA MarHus
U Kanblus. BaxneWinne coeiuHeHHs KalbliMsg (OKCHI, TMIPOKCHI, COJIH).
JKE€cTKOCTh BOZIBI M CITOCOOHI €€ yCTpaHEHHS!.

AIIOMHHUN: ToNoxeHue B [leproquueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpoeHHe aroma, HaxoxkJaeHHe B npupoje. Ouznuueckue u
XUMHUYECKHE CBOMCTBA aMIOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHOA U THAPOKCHIA
ATFOMHUHMS.

XKeneso: monoxenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB J1.
. MeHnneneeBa, CTpoeHHe aroma, HaxoAeHHEe B mpupojge. Pusuyeckue u
XUMHYECKHE CBOMCTBA Xkeie3a. OKcHubl, rTMApoKCcHabl U conun xenesa (II) u xxenesa
(IIT), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHEe C o0pa3llaMH MeTaJZIOB M CIUIAaBOB, HX (QU3MYECKUMU
CBOMCTBAMHM, M3y4YEHHE pe3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIAEOMATEPUATIOB), OCOOEHHOCTEM B3aMMOIEUCTBUS OKCHIA
KaJIbIlisl M HATpUs C BOJOM (BO3MOJXKHO MCIIOJIb30BaHHE BHIEOMaTEPHAIIOB),
UCCJIeIOBaHHE CBOMCTB JKECTKOM BOJBI, MpoOLlecca FOPEHHUS XKejle3a B KUCIOPOIe
(BO3MOKHO  HCIIOJBb30BAaHHE  BHAEOMATEPHATIOB), IPU3HAKOB MPOTEKAHHUS
Ka4YeCTBEHHBIX PeaKkLUil Ha WOHBI: MarHMs, KaJlbI[Us, alFOMHHHUS, LIMHKA, JKeje3a
(I) u xene3a (I11), mexu (II), HaGMONEHHE ¥ ONMUCAHUE NIPOLIECCOB OKPAIIHBAHHUS
[VIaMeHW HOHAMM HaTpus, Kadusg ¢ KajlblUWsd (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATIOMUHUS
Y TUJPOKCH/IA IIMHKA, peLIeHNe IKCIIEPUMEHTAIbHBIX 3a/1au no Teme «Baxnenmue
METaJUIbl U UX COSIUHEHHUS.

XHMHS H OKpY’KaloLasi cpeaa

BemecrBa U MaTtepuanbl B IOBCEJIHEBHOM JKM3HM YelloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolb npu
XUMHUYECKHUX 0XKOraxX U OTPaBJICHHSIX.

XWMHYECKOe 3arps3HEHHE OKpYXKalolleld cpeabl (IpeaelbHas IOIMyCTHMAs
KOHLIEHTpalus BeiecTs, naiee — [1JIK). Ponb XxuMuu B pelieHun 3KOJIOTHYECKUX
npodiiem.

Xumuyeckuii IKCnepumenm:

U3y4eHue 0Opa3lioB MaTepHasloB (CTEKIJIO, CIIAaBbl METAILIOB, IMOJMMEPHbIE
MaTepHabl).

Mesicnpeomemmuvie céaszu



Peanuzanus MeXIpeIMeTHBIX CBsi3ed NpH W3ydeHHM XMMHMH B 9 Kiacce
OCYILECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSATUH, TaK W MOHATHMH, SBIISIOLIAXCS CUCTEMHBIMHU JJIsl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIMKJIA.

OOume ecTecTBEHHO-HAYYHbIE TOHSATHUS: HAYYHBIH (aKT, HMOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHHTE3, KJIAacCU(UKAIMs, I[EePUOJUYHOCTh, HaOIOIeHHE,
OKCIIEPUMEHT, MOJEIMPOBaHUE, H3MEpEeHUe, MOJelb, SBIEHHe, TapHUKOBBIH
5} (HEKT, TEXHOIOTHS, MATEPUATIBI.

®usuKa: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUJ,
U30TOIIbI, PaJHOaKTUBHOCTb, MOJIEKYNa, 3JEKTPHUUYECKH 3apsil, MPOBOJHUKH,
NONYIPOBOAHUKH, IUDJIEKTPUKH, (OTOIJIEMEHT, BEIIeCTBO, Telo, OO0BEM,
arperaTHOe COCTOSIHHE BEILLECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIINYECKas
pem€Tka, CruiaBbl, (PU3NYECKHe BETHYHMHBI, eIUHUIBI W3MEPEHHUs, KOCMHYECKOe
NPOCTPaHCTBO, MJIaHETHI, 3BE311b1, COIHIIE.

bronorus: Qorocunres, npixanue, Guocdepa, IKOCHCTEMA, MUHEPAbHBIE
YAOOpeHHs, MUKPODJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEILHbIE BELIECTBA.

['eorpadusa: aTmoctepa, ruapochepa, MHHEpaibl, TOPHbIE IIOPOJIBI,
T0JIe3HBIE UCKOIAaeMBbIE, TOIUIUBO, BOIHBIE PECYPCHI.



IUNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSI IPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUS

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS IPOTrPAMMBI OCHOBHOIO OOIIEro
00pa30BaHUsl IOCTHUTAIOTCA B XOJAe OOyd4eHHs XMMHHM B €IUMHCTBE yd4eOHOM
BOCTIMTATEJIbHOM JESITEIBHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMUA POCCUHCKUMU
COLUUOKYJIBTYPHBIMH Y JyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMHU, MPUHSATHIMU B
o0lecTBE MpaBUIaMH W HOPMAaMH IIOBEIEHUS M CIOCOOCTBYIOT IIpOIEccam
CaMOTIO3HAHHsI, CAMOPAa3BUTHS U COLIMATIU3ALIMKI 00YyYaOIIUXCS.

JIMYHOCTHBIE  pe3yNnbTaThl  OTPAXAlOT  T'OTOBHOCTh  OOYYaOLIHXCS
PYKOBOACTBOBATBbCA CUCTEMOM TO3UTHUBHBIX I[€HHOCTHBIX OpHUEHTAlUd |
pacIIMpeHue OIbITa AEeSATEIbHOCTH Ha €€ OCHOBE, B TOM YMCJI€ B YaCTH:

1) naTpHOTHYECKOro BOCIIHTAHMSA:

[IEHHOCTHOI'O OTHOIIECHUS! K OT€YECTBEHHOMY KYJIbTyPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAacCJIeUI0, NMOHUMAaHUS 3HAYEeHUs XHMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 O0ILECTBa, CIIOCOOHOCTH BIAJETh AOCTOBEPHOH HH(pOpMaLuend o
NEPENOBLIX JOCTUKEHUSAX U OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHUpa M 0OILIECTBA;

2) rpaskIaHCKOro BOCIIHTAHHSA:

NPEJCTAaB/IEHUs] O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIIEHUH B KOJJIEKTHBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO
NOJIE3HOHM,  y4eOHO-UCCIIeIOBaTeIbCKOM, TBOPYECKOM H  JIPYrUX  BHAAX
ACSITEIbHOCTH, T'OTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEeATEIbHOCTH IIPH
BBIIIOJIHEHUU YYEOHBIX, II03HABATEIBbHBIX 3a/1a4, BBIIOJHEHHH XHMHYECKHUX
OKCIIEPUMEHTOB, CO3aHUH y4eOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOLIM B TMpolecce 3TOH Y4yeOHOW JesATeIbHOCTH, TI'OTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYNKM CBOMUX TOBApPHUILEH C IO3ULUHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUAN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHHS:

MHMPOBO33PEHYECKUE NPEACTABIEHUS O BEIIECTBE M XMMHUYECKOU pEeaKLHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U COCTaBIISIOLIUE
OCHOBY [UIsl IOHMMaHUsl CYLIHOCTH HAYYHOW KapTHHBI MHpa, MpeACTaBleHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHUS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOTHOM CPENIOH, O POJIM XMMHH B MMO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTeJIbHBIE MOTHBBI, HAllpaBJieHHbIE Ha MOJy4eHHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOOUMBbIe U OOBSCHEHHs HaOJFOJaeMbIX IMPOLIECCOB W SIBICHUH,
TI03HAaBaTEIbHOM, MHPOPMALIMOHHON M YHMTATEILCKOM KYyJIbTYPBl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPaBOYHOMN



JTUTEPaTypOr, JIOCTYNHBIMH TEXHUYECKUMH CPEICTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

HHTEpEC K OOY4YeHHI0 M II03HAaHMIO, JIF0O03HATEILHOCTh, TI'OTOBHOCTh H
CIIOCOOHOCT K €aMOOOpa30BaHWIO, IPOEKTHOM M HCCIIEN0BATENbCKOM
AEATEbHOCTH, K OCO3HAaHHOMY BBIOOpY HaNpaBlI€HHOCTH M YPOBHS OOy4YeHHUs B
JlaJibHEHUIIIEM;

4) popMHpPOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHWE LIEHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOILICHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3/I0pPOBBIA 00pa3 KU3HU, OCO3HAHHWE IOCIEACTBUH U
HETIIPHUATHE BPEIHBIX MPUBBIUEK (YITOTPEOIEHUS aIKOT0JIsI, HAPKOTUKOB, KYpPEHHUS),
HEOOXOOMMOCTH COONIIOJEHMsT IpaBUiI 0E30MacHOCTH MpH OOpalleHuH ¢
XUMUYECKMMHU BELIECTBAMU B OBITY U peallbHOM )KU3HU;

S) TpynoBoro BocnuTanus:

HUHTEpEC K IIPAaKTUYECKOMY M3Y4YeHHUI0 mpodeccuii U Tpyaa pa3iIuyHoro poja,
YBaXEHHE K TPYyLy U pe3ysibTaTaM TPYHAOBOW NeATENTbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUs TMpeJIMETHBIX 3HAHUM 10 XHWMHH, OCO3HAHHBIA BBIOOD
UHIUBUyaJIbHOW TPaeKTOPHUH MPOJODKEHHS] 00pa30BaHusl C y4ETOM JIMYHOCTHBIX
UHTEPECOB U CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIIEIIHOH NpodecCHOHATbHOM NeATETbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTB aJallTUPOBAThCS B MPO(ECCHOHATBHOM Cpee;

6) 5K0JIOrHYeCcKOro BOCIIHTAHHSA:

OKOJIOTUYECKH Ilesieco00pa3Hoe OTHOILIEHHWE K IMPUPOAE KakK MCTOYHHUKY
’KM3HU Ha 3emJie, OCHOBe €€ CYIIeCTBOBaHMS, TOHUMaHUEe LIEHHOCTH 30POBOr0 U
Oe3omacHoro obpa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GHU3MUEeCKOMY H TICHXMYECKOMY 30POBBIO, OCO3HAaHHE LIEHHOCTH COOJIIONEHHS
IpaBui O€30MacCHOTO MOBEACHUS TIPU PabOTe C BEIIECTBAMU, a TAKXKE B CUTYaIUAX,
YIPOXAOLIUX 3I0POBBIO U )XU3HH JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble MPU WU3y4eHUH XUMHH, IS
pelIeHus 3a7a4, CBI3aHHBIX C OKPYJKalolleld MPUPOJHON CPEeNOH, Il ITOBBILICHHUS
YPOBHS  3KOJIOTHYECKOH KYJIbTYpBI, OCO3HaHUS TIJI00AlIbHOIO  Xapakrepa
OKOJIOTUYECKUX MNpOoOJieM M IMyTed WX pelleHHs MOCPEACTBOM METONOB XHUMUH,
5KOJIOTUYECKOI'0 MBIIUIEHHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATENIBHOM,
KOMMYHUKATUBHOM U COLIMAIBHOW ITPaKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeranmpeaMeTHBIX pPe3yJIbTATOB BBIAEISIOT 3HAYUMBIE IS
(GopMUpOBaHMSI MHpPOBO33peHMs OOIleHAayuHble IOHATHS (3aKOH, Teopus,
IPUHLMII, TUIIOTe3a, (HakKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIpYroe.), KOTOphie
UCTIOJIB3YIOTCS. B €CTECTBEHHO-HAY4YHbIX Y4eOHBIX MpeaMeTax U II03BOJISIOT Ha
OCHOBE 3HAaHUU U3 3THUX MpeaAMeTOB (HOPMUPOBATH IMpPEICTaBICHHE O LEJIOCTHON



Hay4YHOH KapTUHE MUpa, U YHHUBEpPCAlbHbIE yueOHble IeHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATUBHBIE, DETryJSATUBHBIE), KOTOpble oOecrneYnBaroT (GOpMUPOBaHUE
TFOTOBHOCTH K CaMOCTOSATEIIBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOMH
JIeATEeNbHOCTH.

IlosnaBaTesibHbIE yHHBeEpCAIbHbIE yUeOHbIE AeliCTBHS

ba3zoBble 1ornyeckne qecTBHA:

YMEHHUS HCII0JIb30BaTh IMPUEMBI JIOTUYECKOTO MBILIUIEHUS TPU OCBOEHUU
3HAHUH: PACKPBIBaTh CMBIC] XMMHYECKHX MOHATUH (BBIAENSATH UX XapaKTE€PHBIE
[IPU3HAKH, YCTaHABJIMBaTh B3aUMOCBSI3b C IPYTMMHU TMOHSTHUSIMH), HCIIONb30BaTh
TOHATHS 171 OOBSCHEHHS OTAETBbHBIX (DAaKTOB M SIBJIEHHMA, BEIOUPATh OCHOBAHUS U
KPUTEPUU [JIs KIAaCCU(PHUKAIUU XUMHYECKHX BEIIECTB U XHMHYECKHX pPEaKIIHid,
YCTaHaBJIMBaTh IIPUYUHHO-CIECTBEHHBbIE CBS3M MEXIYy OOBEKTaMH H3y4YeHHS,
CTPOUTH JIOTHYECKUE pacCykAeHHs (MHAYKTUBHBIE, NeIyKTHBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOIBI U 3aKIIOUYEHUS;

YMEHHE MPUMEHSTh B Mpollecce TMO3HAHMWS TOHATUSA (TIpeAMEeTHbIE |
MeTanpeIMEeTHbIE ), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yeMble B XUMUH,
peoOpa30BbIBAThH [IMPOKO IPUMEHSIEMBIE B XUMHUU MOJIEIbHEIE TIPEICTABICHHS —
XUMHYECKHM 3HaK (CUMBOJI JJIEMEHTa), XHUMHUYeckas (opMmyia U ypaBHEHHE
XUMHYECKON peaklMH — MPHU PEIIeHHH y4eOHO-TI03HABAaTEIbHbBIX 3a7a4, ¢ y4€TOM
STUX MOJEJIbHBIX NPEACTABICHHUM BBISIBIATH M XapaKTepU30BaTh CYIECTBEHHBIE
IIPU3HAKH U3y4aeMbIX O0BEKTOB — XMMHYECKHX BEIIECTB U XUMHUUECKUX PEaKLUM,
BBISIBIIATE  OOLIME  3aKOHOMEPHOCTH, [PUYHUHHO-CIEACTBEHHBIE CBA3M U
MIPOTHBOPEYUS B U3yUaeMbIX MPOLECCaX U SBICHHUIX.

ba3zoBble ncciie0BaTeILCKHE AeHCTBHSA:

YMEHHE HCII0JIb30BaTh IOCTaBJIE€HHbIE BOMPOCHI B KayecTBE HHCTPYMEHTA
NIO3HAHUs, & TaKXKe B KaueCcTBe OCHOBBI sl (OPMUPOBAHHUS TMIIOTE3BI 10
IIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMEBIX CYXKICHHH;

NpUOOpEeTEeHNe OMbITa M0 IUIAHMPOBAHHIO, OPraHW3allid ¥ IPOBEICHUIO
YUYCHHYECKHX OKCIEPUMEHTOB, yMeHHe HaOJaroJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIBHO IPOTHO3UPOBATh €r0 pe3yJbTaT, GopMyJIUpoBaTh 00OOLIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM NPOBEAEHHOTO OIMbITA, UCCIEOBAHMS, COCTABISTh OTUET
O MPOJEIaHHOU paboTe.

Pa6ora ¢ nndopmanueii:

YMEHHE BBIOUpATh, AHAIU3UPOBATh M HHTEPIPETHPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUIOB U (POPM TpeACTaBJIEHHS, MOJy4YaeMylO M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIATEpaTypa XUMHYECKOrO COJIEP/KaHHUs, CIPaBOYHBIE
nocobusi, pecypcel MHTepHeTa), KPUTHYECKHM OLIEHMBATh IPOTHBOPEYUBYIO HU
HEI0CTOBEPHYIO HH()OPMAIIHIO;



YMEHHE NPUMEHSATh pa3jMYHble METOABI M 3alpOChl MPH MOUCKEe U OTOOpe
MHOOPMAILMK W COOTBETCTBYIOIIMX [aHHBIX, HEOOXOIMMBIX Ul BBIIOJHEHUS
y4eOHBIX U ITO3HABATEIbHBIX 3a/1a4 ONPEAEIEHHOrO TUIIA, IPUOOPETEHHE OIBITA B
00J1aCTH  UCITIONB30BaHUS  MH(POPMALMOHHO-KOMMYHHKATHBHBIX — TEXHOJOTHUA,
OBJIQJICHUE KYJIbTYPOUA aKTUBHOTO UCIIOJB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMpPATh ONTUMAIBHYIO (popMy MpeAcTaBieHUs] HHPOPMALUK U
WUTIOCTPUPOBATh pellaeMble 3aJauyd HECJIOKHBIMHU CXeMaMH, JAuarpaMMaMy,
IpyruMu (hopMaMu rpauKy U MX KOMOWHAIIMAMHY,

YMEHHE HCIOJNb30BaTh M aHAJIM3MPOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENIbCKON NESITeTbHOCTH HH(OPMALMIO O BIUSHUN NPOMBILIIEHHOCTH,
CEeJIbCKOr0 XO35IMCTBAa M TPaAHCIOPTa HA COCTOSIHHE OKpYXArolled NpUpOIAHON
Cpembl.

KoMMyHHKaTHBHbBIE YHHBepPCAJIbHbIe YieOHbIe JeHCTBHS:

YMEHUs 3aJaBaTh BONPOCHI (B Xoie auaimora W (WIH) IUCKYCCHH) IIO
CyllecTBY  oOcyxaaemMod  Tembl, (OpPMYTUPOBaTH CBOM  IPENJIOKEHHUS
OTHOCHUTEJILHO BBINIOJIHEHUS MPEJIOKEHHOM 3a1a4uH;

YMEHHUS  TNPEeACTaBIATH  IOJy4YeHHbIE  pe3yJbTaThl  [103HABATEILHOM
NESATEIBHOCTH B YCTHBIX M IIHCBMEHHBIX TEKCTax; JejaTh IIPEe3eHTAlUIo
PE3yIbTaTOB BBINOJTHEHUS XUMHYECKOTO JKCIepUMeHTa (1abopaTOpHOro OIIbITa,
1abopaTopHO paboTEI IO MCCIIENOBAHMIO CBOMCTB BEIIECTB, Y4eOHOTO MTPOEKTa);

YMEHHUS Y4eOHOro COTPyIHHYECTBA CO CBEPCTHUKAMM B COBMECTHOM
[I03HABATEJIbHON W  HCCIENOBATENbCKON  JEATEIBHOCTH IPU  pELICHUU
BO3HUKAIOIIMX IpoOJieM Ha OCHOBe y4é€ra OOIIMX HHTEPECOB M COIJIACOBaHHSA
no3uLui (00CyXXIeHHusI, 0OMEH MHEHHUSMH, «MO3TOBBI€ IITYPMBD», KOOpPIAMHALMS
COBMECTHBIX [JEWCTBHH, OIpeAelieHHe KpUTEpUEB IO OLEHKe KayecTBa
BBITIOJIHEHHOW paboThI U IpyTHE).

PeryisiTHBHbIe YHHBepcajbHbIe Y4eOHbIE JeHCTBHA:

YMEHHE CaMOCTOSITEIBHO OIpEeNeNsTh LU JeATEeIbHOCTH, IUIaHMPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JeATeIBbHOCTD, BEIOMpaTh Hauboee 3G dhexTrBHBIE CIOCOOBI pelIeH:s y4eOHbIX U
IIO3HABaTEIbHBIX 3a/Ja4, CaMOCTOSITEJIbHO COCTaBJISITh HJIH KOPPEKTUPOBATH
NPEUVIOKEHHBIM aJITOPUTM JEeWCTBUW TMpPU BBINOJHEHUHM 3aJaHUM C Y4YETOM
TIOJTy4Y€HHs] HOBBIX 3HAHMU 00 HM3ydaeMbIx O0OBEKTaX — BEIIeCTBaX U PeaKlHsX,
OLICHMBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTara 3asBICHHOW LEJIH, yMEHHE
UCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITpe/jiaraeMble B YCIOBUY 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBHI

B cocraBe mnpenMeTHBIX pe3yNbTAaTOB II0 OCBOEHHMIO 00S3aTE€IBHOIO
COllepXKaHHus, YCTAaHOBJIEHHOTO JaHHOW (enaepasbHOW paboyeill nporpaMmon,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOLIUMHKCS Hay4yHble 3HAHHS, YMEHHUS U CIOCOOBI



NEWCTBUM, crneuupuyeckue i TMpeAMETHOM obnactd «XUMHS», BUIBI
NEATEIbBHOCTH IO  TMOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTepIIpEeTalyH,
npeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IHYHBIX YYEOHBIX U HOBBIX CUTYAILHsX.

K xoHIy oOy4yeHus B 8 kJacce rpeaMeTHBIE pe3yIbTaThl Ha 6a30BOM YpPOBHE

JOJIKHBI OTpaXkaTb COPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUH:

e pPacKpbIBaThb CMBIC] OCHOBHBIX XMMHYECKUX IMOHSATHUM: aTOM, MOJEKYJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIEeCTBO, CI0XHOE BEIIECTBO, CMEChH
(omHOpOIHAS ¥ HEOTHOPOIHAS), BAJIEHTHOCTh, OTHOCUTENIbHAS! AaTOMHAs U
MOJIEKYJISIpHasi Macca, KOJUYeCTBO BellecTBa, MOJb, MOJISIpHas Macca,
MaccoBast 10JIsi XMMUYECKOTO JJIEMEHTA B COEMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJl, KHCJIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTENCHB
OKHUCJICHHSI, XUMHUYecKas peakius, KIacCHU(pUKalUs pPEeaKUUi: peakiuu
COCIUHEHMs, peaklUWu pa3IoKeHUs, peaklUUu 3aMelleHus, peaKIuu
oOMeHa, 3K30- U SHIOTEPMUYECKHE PEaKIiH, TETUIOBON 3(P(EKT peakiuy,
PO aToMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHas OpOUTalb, PaauycC
aToMa, XMMUYeCKas CBs3b, MOJIIpHAs M HEMOJspHas KOBaJeHTHas CBS3b,
VWOHHAas CBS3b, MOH, KATUOH, aHMOH, PacTBOp, MaccoBas [0 BeIleCTBa
(mpoLieHTHAasI KOHLIGHTpAIKsI) B pacTBOPE;

e WUIIOCTPHPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
INPUMEHSTh 3TH ITOHATHUS TIPH OIMCAHWU BEIECTB U UX NIPEeBpalLECHHH;

e WCIOJB30BaTh XHUMHMYECKYIO CHMBOJHMKY [UIi COCTaBlIeHHS (GOpMyll
BEILIECTB U ypaBHEHUN XMMUYECKUX PEaKLUN;

e OIpeaeNsaTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSX,
CTENEeHb  OKHCJIEHHS  JJIEMEHTOB B  OMHApHBIX  COENUHEHUSX,
NPUHAIEKHOCTh BELIECTB K OINpPeNeIEHHOMY KJIAacCy COEIUWHEHHH IO
dopMmynam, BUA XUMHMYECKOM CBs3d (KOBajJleHTHas M MOHHas) B
HEOPraHUYeCKUX COCIMHEHHUSIX;

e packpeiBaTh cMbicn Ilepuomuveckoro 3akoHa JI. WM. Menneneesa:
NEeMOHCTPHUPOBATh IOHUMAHHWE IEPHOAMYECKONW 3aBHCUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojokeHus B [lepuoauueckoil cCUCTEME,
3aKOHOB COXpPaHEHHS MacChl BEIIeCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4YeHUsI, 3aKOHa ABOrajipo;

e OIKUCHIBATh M XapakTepu3oBarh Tabau4Hyro (opmy Ilepuoauyeckon
CUCTeMBbl XHMHYECKHX OJJIEMEHTOB: pa3u4aTh [IOHATHUS «TJIaBHas
noarpynmna (A-rpynma)» u «mnobousnas noarpynmna (b-rpynna)», Mansie
OouspllIie TEepUOABl, COOTHOCHTH OOO3HAYEHHUs, KOTOpbIe MMEIOTCS B
tabnuue «lleproguueckas cucreMa XxXuMuYeckux odiemeHroB JI. H.
MenzneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijpa, o0lee YUCiIo 3JIEKTPOHOB
U pacrpeneaeHue X 10 JIeKTPOHHBIM CIIOSIM);

KIIaCCH()ULUPOBATh XUMHYECKUE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBa,
XUMHYECKHE peaklUuu (10 YHUCIYy M COCTaBy YYACTBYIOIIUX B pEaKIHH
BEIIECTB, 110 TEIIOBOMY 3¢ (deKTy);

XapaKTepU30BaTh (OMKMCHIBaTh) OOIIHME XUMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKAasl ONMCaHHe MpUMepaMi MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEaKIHii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTM NPOTEKaHHsS XUMHUYECKHX IpEBpalleHUid B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUC/ISATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYIO MAacchl
BEIIECTB, MAacCOBYIO [OJI0 XHUMHYECKOrO »JJeMeHTa 10 (opmyie
COCJIMHEHHS, MAaCCOBYIO JIOJII0 BEILECTBA B PAaCTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKOHN peaKiuu;

IPUMEHATh OCHOBHBIE OIEpallMd MBICIUTETIFHON NesATeIbHOCTU — aHAIU3
U CHHTE3, CpaBHeHHe, 000OIIeHHe, CUCTeMaTU3aLHUI0, KilacCU(UKaLUIO,
BBISIBJICHHE IIPUYUHHO--CIIEICTBEHHBIX CBS3€d — JJIi M3y4YEHUS CBOMCTB
BEIIECTB M XMMHUYECKMX pEaKIHi, eCTeCTBEHHO-HAay4HbIE METO/bI
NMO3HaHUsl — HaOIoJeHHe, W3MEpeHHe, MOJETHUPOBAaHUE, SKCIEPUMEHT
(peanbHbI U MBICJIEHHBIH );

ClIe0BaTh  IpaBUJaM  TOJB30BaHUS  XMMHUYECKOM  NOCyAOH H
n1abopaTOpHBIM 00OpyZOBaHMEM, a TakXe IpaBUiIaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKLUHUSMU IO BBIIOJHEHHUIO
1aboOpaTOPHBIX XUMUYECKHX OIBITOB [0 MOJTYyYeHUIO M COOHPaHHIO
ra3000pa3HBIX BelIeCTB (BOAOpOAa M KHCIOPOZAa), HPUTOTOBIEHUIO
PacTBOPOB C OMNpPEAEIEHHOW MacCOBOM J0JIe pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M NPOBOJAUTH  XMMHUYECKHE  OIKCIEPUMEHTHl  IIO
Pacro3HaBaHUIO PACTBOPOB ILEJI0YEH U KUCIOT C OMOLIBIO HHAMKATOPOB
(makmyc, peHondTanenH, METHIOPAHXK U JAPYTHE).

K xonIy o0yueHuns B 9 ki1acce npeaIMeTHBIE pe3yJIbTaThl Ha 6A30BOM ypOBHE
JOJDKHBI OTpaXkaTh c(hOPMUPOBAHHOCTH Y O0YYAIOIIUXCSI YMEHUM:

PacKpeIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TMOHSATHH: XUMHYECKHH
JJIEMEHT, aTOM, MOJEKyjla, HOH, KAaTHOH, aHHOH, IPOCTOE BEILECTBO,
CII0)KHOE BEILECTBO, BaJIEHTHOCTh, JJIEKTPOOTPHILATEIBHOCTh, CTENEHb
OKHCJICHHsI, XUMUYECKasi peakiysi, XUMUIeCKasl CBs3b, TEIIOBOH 3 deKT
peaKkiuH, MOJb, MOJSIpHBIE  00BEM,  pacTBOp,  BIEKTPOJIMTHI,
HE3JICKTPOJIUTEI, 3JEKTPOIUTHYECKAsT IUCCOLMALUS, PEeaKUUd HOHHOIO
OoOMeHa, KaTalnu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble |



HeOoOpaTHMble peakL#H, OKUCIHUTEIbHO-BOCCTAHOBHUTEIbHBIE DEAKIHH,
OKUCJIIUTEIb,  BOCCTAHOBHUTENb, OKHCIIEHHe W  BOCCTAaHOBJICHHE,
aIJIOTpOIus, aM(pOTEPHOCTh, XUMHUECKAsT CBsA3b (KOBaJ€HTHAs, HOHHA,
MeTaJUIMYeCcKas), KpUCTAUIM4YecKas peléTKa, KOpPpO3Hs MeETalIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW peaklHH, NpeaebHO JIOMyCcTUMAast
koHueHTpauus [[JIK BemecTBa;

HUJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX IIOHSATUH H
TIPUMEHSTH 3TU IIOHATHUS TP ONUCAHUU BEIIECTB U UX MPEeBpPAILCHMUIA;
UCIIOJI30BaTh XMMMUYECKYH0 CHMBOJHUKY [UIS COCTaBleHHUS (QOpMyI
BEIIECTB U YPABHEHUH XUMUYECKHX PeaKIHii;

OTIPENENIATh BAIGHTHOCTh U CTENEHb OKMCIIEHUS] XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3IM4YHOrO0 COCTaBa, IMPUHAJIEKHOCTh BELIECTB K
OnpeneN€éHHOMY KjacCy COeAMHeHW 1Mo (opmyiiaM, BHUJ XUMHUYECKOU
CBs3M (KOBaJleHTHas, WOHHAs, MeTaJlIiuyeckas) B HEOPraHUYEeCKUX
COEIMHEHUSX, 3aps]l MOHA MO0 XUMHUYEeCKol (opmylie, XapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COETUHEHUH, TUIl KPUCTAIUIMYECKOU
PEIETKNA KOHKPETHOTO BEIIIECTBa,

packpeiBath cMmbica [lepuogudeckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIKUCHIBATh M XapaKTepU30BaTh
TabauuHyo ¢opmy I[lepuomudeckoil CHCTEMbl XHMHYECKHX 3JIEMEHTOB:
pa3nuyaTth TOHATHS «IJIaBHas moarpymnmna (A-rpymma)» U «rnoOodHas
noarpynna (b-rpynma)», Manele W OOJbIIME TEPHOIBI, COOTHOCHTH
0o003HaueHUsi, KOTOpBlE HMEIOTCS B IEPHOAMYECKOr Tabnuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHMS] aTOMOB  XHUMHYECKHX
JJIEMEHTOB (COCTaB W 3apsn snapa, oOlee YHCIO JJIEKTPOHOB H
pacmpeneneHre HMX 10 JJIEKTPOHHBIM CIIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIWHEHUU B
npezesiax Majblx NEPUOIOB U TJIaBHBIX MOATPYMN ¢ YYETOM CTPOECHHS HX
aTOMOB;

KJIacCU(PULIUPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUe BellecTBa,
XUMHUYECKHE peakIuH (M0 YHCIy M COCTaBy y4YacTBYIOIIMX B pEaKLUH
BEILIECTB, 10 TEIIOBOMY 3(deKTy, M0 H3MEHEHHUIO CTENEeHEH OKHUCIICHHS
XUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMKe W creuudUyUecKue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CIIOXKHBIX BEIIECTB, MOJATBEPXKAasi OMKCAHUE
IpUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX ypaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUi;

COCTaBJISITh ypaBHEHUS OJJIEKTPOJUTHYECKOH HUCCOLMALMUA  KHUCIOT,
IIEJI0YEN U COJIeH, MOJIHBIE U COKPAIIEHHBIE YPpaBHEHUS peaKIii HOHHOTO



OOMeHa, ypaBHEHHS peaKklui, IMOATBEPKAAIOLIMX CYLIECTBOBAHHUE
TeHETUYECKOH CBSI3U MEXIy BEIleCTBAMH Pa3IMYHbBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peaKIHid
NOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCca 3TUX PeaKIIHii;
IIPOrHO3UPOBAThL CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH IIPOTEKAHUSI XUMUYECKUX TIPEeBpalleHHid B pa3IMYHbIX
YCIIOBHSX;

BBIYUC/IATE OTHOCUTEIBHYIO MOJIGKYJSIDHYIO W MOJISIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XHMHYECKOro »3JieMeHTa 1o ¢dopMmye
COCIMHEHHSI, MaCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOH peaKklnu;

coOmonaTh  NpaBWiIa  MOJb30BaHHS  XUMHYECKOH  MOCYIOH U
1abopaToOpHBIM 00OpYHOBaHHEM, a TaKKe MpaBHia oOOpalleHHus C
BEIICCTBAMH B COOTBETCTBUM C HHCTPYKLUUSMU II0 BBIIIOJIHEHUIO
1a0OpaTOPHBIX XHMHYECKHX OIBITOB IO IOJYYEHHIO H COOUpPaHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M yIIIEKKCIIOTO ra3a);

IPOBOAUTL  pEeaKklUMH, [OATBEpP)KJAIOL[Me  KayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: Paclio3HaBaTh OIMBITHBIM IyTEM XJIOPUA-, OPOMHI-,
HomMa-, kapOoHaT-, Qocdar-, cuIMKaT-, Cyab(ar-, THIAPOKCUI-HOHEI,
KaTHOHBl aMMOHHUSI U HMOHBI M3yYEHHBIX METaJIOB, MPUCYTCTBYIOIIME B
BOJIHBIX paCTBOPax HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIEC OTEPAIlMd MBICIUTEIFHONU NesATENbHOCTH — aHalu3
U CHHTe3, CpaBHEHHe, O0OOIIeHHe, CHCTeMAaTU3alluiO0, BBISBICHHE
IIPUYMHHO-CIECTBEHHBIX CBS3€d — ISl M3y4Y€HHUs CBOMCTB BEUIECTB H
XUMHYECKUX pEeaKLUi, eCTeCTBEHHO-Hay4dHbleé METOAbl IIO3HAHHS —
HaOmoieHre, U3MepeHHe, MOIETMPOBaHHe, IKCIIEPHUMEHT (pealbHbId U
MBICJIEHHBIN ).
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OBPA3OBATEJIBHOI'O ITIPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

1. Xumus. 8 knacc: yue6. aiis o6meobpasosar. opranusanuii / O.C.
["abpuensn, 1.I". Octpoymos, C.A. Cnaakos. — M. : IIpocsemenue, 2019. —
Y75 c.

2. Xumus. 9 xnace: yue6. s o6meobpasosar. opranusammii / O.C.
["abpuensn, .I'. Octpoymos, C.A. Cnagkos. — M. : IIpocsemenue, 2019. —
223¢c.

3. Tabnuip! knaccubuKauuu cone 1is ypOKOB XUMUH.

4. CxeMsl BaJICHTHOCTEH U CTeNeHell OKUCIICHUS XUMHUYECKUX DJIEMEHTOB U
UX COeIMHEHHUH Ui paboThl HA YpOKaX XHMHH.

METOJAUYECKUE MATEPHUAJIBI IJIS1 YUYUTEJIS

5. Kparkuit kypc no xumuu 8-9 xi. nmox pex. JI.C.I'yseii, P.I1.Cyposiesa.
6. TecroBble 3amanus ¢ MpEMeHeHHEM (YHKLMOHAILHOM IPAMOTHOCTH Ha
ypOKax XUMHUHU.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPChI CETH

HUHTEPHET

7.https://yandex.ru/search/?¢clid=2363696-

8. https://www.instrao.ru/forma dov

9.https://school.infourok.ru/videouroki?authChecked=true

10. https://multiurok.ru/




