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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM OCHOBHOI'O oOwIero oopasoBaHus (yriayOia€HHBIN
YpPOBEHBL) COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHuUs,
npeacrasieHHbIx B GT'OC OOO, ¢ yueroM ¢enepanbHoil paboyeil mporpaMMel
BOCITUTAHMUS.

[Iporpamma mo XxuMuM pa3paboTaHa C ILENbI0 OKa3aHUs METOJMYECKOU
MOMOLIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma no xumuu Aa€T MpeACTaBICHHE O LENsIX, OOLIel cTpaTeruu
oOydeHHMsl, BOCIMUTAHUA W PA3BUTHUA OOYYAIOLIUXCS CPEICTBAMU Y4EOHOTO
npelMeTa, OnpeaessieT 00s3aTebHOe MPEIMETHOE COAepKaHUE, €ro CTPYKTYPY
o paslenaM MW TemaMm, paclpeielieHne [0 KjaccaM, PEeKOMEHIYeMYIO
MOCJICIOBATENIBHOCTh M3YYCHHUS XUMHU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobOeHHOCTel oOydaromuxcd. B mporpamMme MO XUMUU  YYUTHIBAIOTCS
BO3MOXHOCTH y4€OHOTO MpeAMETa B peain3auu TpeOOBaHUN K TUIAaHUPYEMbIM
JUYHOCTHBIM, METAINPEAMETHBIM M MPEAMETHBIM pe3ysibTaTaM OOY4YeHHUS U B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHUIOB Y4e€OHO-TIO3HABATENBHOU JEATEILHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaHUSI.

N3yyenue XuMuUM Ha YpOBHE OCHOBHOro oOmero oOpa3oBaHus
OPUEHTUPOBAHO Ha OOMIEKYJIbTYPHYIO TMOATOTOBKY, HEOOXOIUMYIO s
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHUS WHTEIUICKTYaJIbHBIX
CITOCOOHOCTEM M HHTEPECOB OOyYarolIuxcs, Ha MPOJOKEHHE OOydeHHS Ha
YPOBHE CpEJIHET0 00111ero 00pa3oBaHusI.

3HaHWE XUMHUU CIYKUT OCHOBOU JuIisi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeJCTaBICHU 0 MaTepPHAIbHOM €IUHCTBE MHPA, BAXKHYIO
poiib  WTparT (HOpMHUpYEMble XUMHEW TMPEACTABICHHUS O TMPEBPAICHUIX
SHEPTUM W BEIIECTB B MPHUPOJE, O MYyTSIX PEMICHUS TIIOOATbHBIX MpobieM
YCTOMYMBOTO  PAa3BUTHS  YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOMU,
MIPOJIOBOJILCTBEHHON TIpo0JeM, MPOOJIEMbl 3KOJIOTHYECKOW 0e30MacHOCTH,
mpo0sIeM 3paBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3aldd BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUS  KYJABTYpbl JIMYHOCTH  OOyYarOmMXCsA, WX OOmend u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUSI U TBOPUYECKHUX CIIOCOOHOCTEM
0o0y4Jaroluxcs, HaBBIKOB HUX CaMOCTOSITEJIbHOM y4eOHOM JesATEeTbHOCTH,



AKCHEPUMEHTAIBHBIX U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KakKk B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
MPECTaBICHUN O €IMHCTBE MPUPOJIBI U YEJIOBEKA, SBIISICTCS KIIFOYEBBIM ATAIlOM
B (hOpMUPOBAHHMH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 Yy4YaroIInXCs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJaJ B
AKOJIOTUYECKOE 00pa3oBaHuE 00YyUaOIIUXCS.

JlaHHbIe HarpaBlieHUs] B 00y4EeHUU XUMUMU O0ECTICUUBAIOTCS CHEIU(UKON
COJIEpKaHMsI TIpeMeTa, KOTOPBIN SBISIETCS TEJAarornyeckKu aaarnTUPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOnéHHeli  Kypc  XMMHUM ~ OCHOBHOTO  00miero  oOpa3oBaHUs
OPUCHTHPOBAaH Ha OCBOCHHE OOYYAIOUIUMHCS CHCTEMBbl TEePBOHAYAIBHBIX
MOHATUW XUMUHM, OCHOB HEOPraHMYECKOW XHMHHU, OCHOBOIIOJIAraroIINX
npeAcTaBiIeHU  oOmed XUMHUM W OTACIBHBIX 3HAUYMMBIX  TOHSATUN
OpraHUYeCKOM XUMHHU.

CrpykTtypa coaepkaHusi MporpaMMBbl 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxojaa K e€ uzydenuto. CoJiepkaHe CKIAIbIBACTCS U3 CUCTEMBbI
NOHSATHM O XWMHUYECKOM DJJIEMEHTE W BEIIeCTBE M CHCTEMBbl IOHATHHA O
XxuMHu4ecko peakiuu. OO0e OSTH CUCTEMBbl OPraHU30BaHbI MO MPUHIUIY
MOCNIEIOBATEIbHOTO ~ Pa3BUTHSA  3HAHMM HAa  OCHOBE  TEOPETUYECKUX
IpeJICTaBIICHUH Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona JI.M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMHH;

YUEHHUS O CTPOECHUHU aTOMa U XUMUYECKOH CBSI3H;

NpEICTaBIeHUH 00 DICKTPOJUTUYECKON JTUCCOIMAIIMU BEIIECTB B
pacTBopax;

0 XMMHUYECKON KUHETUKE U TEPMOJUHAMHUKE.

B ocHOBY TeopeTHuecKUX 3HAHUU MOJ0KEHBI IMIUPUUYECKHU TOJTYUYEHHBIE
¢daktel. TeopeTnueckue 3HAHUS Pa3BHBAIOTCS IOCIIENOBATEIHLHO OT OJIHOTO
YPOBHS K IPyroMy ¥ 00€CTeunBalOT 00yJarOIIMMCS BO3MOKHOCTh OOBSCHSTh U
MIPOTHO3UPOBATH CBOWCTBA, CTPOSHUE M O0JIACTH MPAKTUYECKOTO MPUMEHCHHUS
M3y4aeMbIX BEIECTB.

OcBoeHue cojaepKaHHMsT TPOrpaMMbl 1O XUMHUU TMPOUCXOJHUT C
WCIIOJIb30BAaHUEM 3HAHUM W3 paHee U3YYCHHBIX YYEOHBIX TIPEIMETOB:
OKpYXarIuid Mup, Onosorus, ¢Gpusruka, MaremMaTrika, reorpadus, TEXHOIOTHS,
UCTOPUSL.



[Iporpamma ocHOBHOro 00Iero 00pa3oBaHUsl MO XUMHUU (YrITyOIEHHBIN
YpOBEHb) OPHEHTHPOBAHA Ha COXpaHEHUE (YHIAMEHTAIBHOIO Xapakrepa
oOpa3zoBaHus, crnenupukd yd4eOHOro mpeameTa U OOecredYeHue YCHENTHOTO
oOydyeHuss Ha cIeayroneM ypoBHe oOpa3oBaHus. B mporpamme mo xXumuu
peanu3yeTcs pa3BUBAIOIIAS M MPAKTUYECKas HAMpPaBIEHHOCTb OOyYEeHHUs
xumuu, auddepeHuunanus o0ydeHus, BKIOYaroas npoQuibHy0 NOATOTOBKY
oOydaromuxcs M TOCIEAYIOIIee CaMOONpenesieHne B BbIOOpE HampaBieHUs
oOydeHus B IpO(UIBHBIX KJlaccax.

VYrinyOonéHHoe wM3ydyeHHEe XUMHHM CHOCOOCTBYET pealu3aluu 3aaad
npodeccuoHaIbHOM  OpPHEHTAlMM W HANpaBJIEHO Ha  MPEJOCTABIICHUE
BO3MOXKHOCTH KaXI0MYy OOy4YaroliemMycsi IpOsSiBUTh CBOM MHTEJJIEKTyaJlbHbIE U
TBOPUYECKHE CIOCOOHOCTU NMPU M3YUYEHUH YyUE€OHOrO MpeaMeTa, HEOOXOAMMBIE
JUTSL TIPOJIOJKEHUST 00pa30BaHusl M TAIbHEHIIICH TPy0BOM AeSTEILHOCTH.

[Iporpamma mo xumuu (yriayOJEHHBIM YpPOBEHB) MpeAHa3HAYeHA s
UCIIOJIb30BaHMs B 00pa30BaTEIbHBIX OpraHU3AIMgX, PEATU3YIOIUX TPOrPAMMBbI
muddepenupoBanHoro (yrayOnaéHHOTo, NpoGUILHOT0) U3yUEHHUs OTAEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO 00I11Ier0 00pa3oBaHUsl.

OO6pazoBatenbHble QYHKIIMH XUMHUH, U3y4aeMON Ha yriyOJIEHHOM ypOBHE,
peanu3yroTcsi B mpoiecce GopMUpPOBaHUS 3HAHUM OCHOB XMMUYECKOW HAaYyKH
Kak 00JIacTU COBPEMEHHOTO €CTECTBO3HaHUS, OOJACTH MPAKTHUUYECKOU
NEATEIIbHOCTH 4YEJIOBEKA M OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbBI XUMUYECKHUX
3HAHUH — BaXHEWIMX (PaAKTOB, TOHITUH, B3aKOHOB W TEOPETUUYECKHUX
MOJIOKEHHM, TOCTYITHBIX 00O0OIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, si3bIKa
HAyKH, B TPUOOIICHNHN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUH BEIECTB
U XUMUYECKUX peakiuii, GOpMHUPOBAHUHU U PA3BUTUHU MO3HABATEIHHBIX YMEHUN
U CHoco0OB AEATENPHOCTH M MX NMPUMEHEHMH B Yy4e€OHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENLCKON JIEATEIbHOCTH, OCBOCHUHU MpaBMiI 0OE€30MacHOTO
oOpallieHus C BeIeCTBaMHU B IOBCETHEBHOM JKU3HU.

enn wu3ydeHHss XUMHUHM OTPa)KalOT HANpPaBIEHHOCTh OOyYeHHs Ha
pa3BUTHE U CaMOpPAa3BUTHE JUYHOCTH, (HOpMHpPOBaHHE €€ MHTEIUIEKTa U 00IIei
KYJIbTYPBL.

N3yyeHne XUMHH HAMPABIECHO HA JIOCTHXKEHHUE CIIETYIOIIMX LENei:

(GopMuUpOBaHUE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KH3HU;



dbopMupoBaHUE CHCTEMbl XMMHUYECKUX 3HAHMM Kak KOMIIOHEHTa
€CTECTBCHHO-HAYYHOMW KapTUHBI MHUpa, KaK OCHOBBI [JIi TOHUMaHUS
XUMUYECKOU CTOPOHBI SIBJICHUN OKPYKAIOIIEro MUPa, OCBOCHUE A3bIKA HAYKH;

npuoOIleHre O0yYaronuXxcsi K CaMOCTOSITEIBLHOM TMO3HABATEIHbHOU W
HCCIIEIOBATELCKOM  JCATEIbHOCTH, K HAyYHBIM METOJaM  TO3HaHWS,
dbopMupoBaHuE MOTHBAIIUU U Pa3BUTUE CIIOCOOHOCTEN K U3YUCHUIO XUMUH;

dopMupoBanue oOmEeH (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YyMEHUU OOBSACHITH W OIICHUBATh SIBICHUS
OKPY’KAIOIIEro MUpa, UCIOIL3Ys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYCHUU
XUMUHU, TPUMEHATh WX MPU PEIICHUU MNPOoOJeM B MOBCETHEBHOW KXU3HU H
TPYAOBOM AEATEIBHOCTH;

pa3BuTHE y OOydYarolIuMxcsi MHTEpeca K H3YUYECHHUI0 XUMHUHM U chepam
JESATeIbHOCTH, CBS3aHHBIM C XUMHEWH, MOTHBAIUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U U HAMIPABICHHOCTH JaJIbHEHUIIIETo 00yUueHus,

OCO3HAHHUE IIEHHOCTH XHUMHUYECKMX 3HAHUW B JKU3HU YEJIOBEKa,
MOBBIIICHUE YPOBHS DKOJOTMYECKOW KYJIbTYpHl, HENPUATHE JICHCTBUIA,
MIPUHOCSIINX BPEIl OKPYKAKOIIEH Cpelie U 30POBBIO JIFOIEH;

npuoOpeTeHne 0O0yYaloUIMMUCS  OIbITa CaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HEOOXOIUMBIX ISl Pa3IMYHBIX BHUJIOB
NEeATEITbHOCTH.

Ha yrny6nénnoe mzyuenue y4eOHOTO npeamera «XuUMUsS» OTBOIUTCS IO
136 gacoB B 8 u 9 kiaccax (4 gaca B HeJemnro), Bcero 272 yaca 3a JiBa rojaa
o0y4eHUSI.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMHUYECKHE OHATHS

Xumust — BaykHas 00J1aCTh €CTECTBO3HAHUS U TPAKTUUECKOM eI TEIbHOCTH
yenoBeka. Ilpenmer xumuu. Ponb Xumuum B Ku3HM 4YenoBeka. Kpatkue
CBEJICHHSI 00 MCTOPUU BO3HUKHOBEHMS U PA3BUTHUSI XUMHH. XUMHUS B CUCTEME
Hayk. Tema wm BemiecTtBa. DPU3NUECKME U XMMHUYECKHE CBOWCTBA BEIIECTB.
ArperaTHble COCTOAHUS BElIECTB. [IOHATHE O TEOPETUUECKUX U IMITUPUUECKUX
MeToAax IMO3HaHUsA B ECTECTBEHHBIX Haykax. [IpencraBiieHMss O HaydYHOM
NO3HAHUU Ha SMIHUPUYECKOM YpOBHE: HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT,
MOJENUPOBaHKUE, BbluMcieHHE. [IpencraBieHuss O HaydyHOM IIO3HAaHMM Ha
TEOPETUYECKOM ypOBHE: HayuHbIe (haKThl, TpoOIemMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON nH(popMaruu.

[TonssTME ©  MeTomax  pabOThl € XMMHYECKUMH  BEIIECTBAMH.
O6opynoBaHre MIKOIBHOM XUMUYECKOW jabopatopuu. IlpaBuia Ge3omnacHoro
oOpalleHus ¢ BelleCTBaMU U JIaDOPaTOPHBIM 000PYTOBAHUEM.

Hucrele BemecTsa u cmecu. [IpupoiHbie cMech: BO3AyX, IPUPOIHBIN ras,
He(dTh, TPUPOAHBIE BOJBI, TOpPHBIE TMOpOAbI U MuHepanbl. [loHsiTHE O
TOMOT€HHBIX M FeTeporeHHbIx cMmecsx. CrocoObl pazaenenus cmeceid. Ounctka
BEILIECTB.

BemectBa n XuUMHUecKrne peakuuu. ATOMBI U MOJIEKYJIBl. XUMHUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U Cl10KHBIE BELIECTBA.
Mertamuibl 1 HeMeTtauibl. BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUS.

Xumuueckast (opmysna. BameHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH NOCTOSHCTBA cocTaBa BemlecTB. OpeaeseHne BaJeHTHOCTH 3JIEMEHTOB
no ¢opMmynaM OWHAPHBIX COEIWHEHUWH W cocTaBieHHEe (HOpMyn OWHAPHBIX
COCIMHEHUN M0 BAJICHTHOCTH 3JIeMEHTOB. OTHOCHUTENIbHAs aTOMHAas Macca.
OTHOcuTenbHAs MOJIEKYJIsipHas Macca. MaccoBas A0Ji1 XUMUYECKOTO JIIEMEHTa
B coenuHeHnu. HaxoxaeHnue mpocteitimeid Gpopmyibl BelecTBa Mo MacCOBBIM
JIOJISIM JIEMEHTOB.

KomnuectBo BemectBa. Monb. Momsapras Macca.  B3anmocsssb
KOJINYECTBA, MAcChl M YHCJIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuersl mo
dbopMynaM XUMHUYECKHUX COCIMHCHUH. MosipHas Macca CMECH BEIIECTB.
MonbHas A0yl XMMHUYECKOTO JJIEMEHTa B COeAUMHEHHMH. HaxoxneHwue
npocTeiiiieil Gopmylibl BElIeCTBAa IO MOJIbHBIM J0JISIM 3JIEMEHTOB.



OuU3NYECKUEe W XHUMUYECKUE SBICHUA. XUMHUUYECKas pEaKkuuss U €€
MPU3HAKU. YCJIOBUA MPOTEKAHHS XUMHUYECKUX PEAKIUh. 3aKOH COXPAHEHUS
MAacCChl BEUIECTB. ATOMHO-MOJIEKYJIsipHasa Teopus. JKu3Hb u aedarenbHocts M.B.
JlomoHocoBa. XUMHMUYECKME YpaBHEHMA. TUIIBI XUMHUYECKUX PEaKUUU
(coenuHeHUs, pa3lioKEHUs, 3aMellleHus, oOMeHa). PacdyeThl MO0 XUMHUYECKUM
ypaBHEHUSIM.

DKCNEPUMEHTAIBHOE HW3YyYEHUE BEIIECTB W SBICHUN. 3HAKOMCTBO C
XUMUYECKOW TMOCYA0M, ¢ TpaBujaaMu paboThl B JIabopaTopuu W TpPUEMaAMHU
oOpameHust ¢ JjabopaTopHbiM o0opyaoBaHueM. M3yueHue W omucaHue
dbu3UYecCKUX CBOWCTB OOpa3IlOB HEOPraHWMYECKHUX BEIIECTB — METAUIOB H
HeMeTaysioB. HaOmionenune ¢usnueckux (TUlaBieHUWE BOCKA, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIICHUE U KOHJEHCAIUS BOJbI) U XUMUYECKHUX
(ropeHue cBeuM, MPOKAIMBAaHWE MEJTHOM IMPOBOJIOKH, B3aWMOJECHCTBHE COJIbBI
WIM MeJla C COJSHOW KHCJIOTON) siBieHUN. O3HakoMJieHHEe C oOpasiamu
BEIIECTB KoiaudecTBOM 1 Mosb. HaOmonenue wu  onMcaHue MPU3HAKOB
NPOTEKAHUS XUMHMUYECKUX peakuuid (pa3yiokeHue caxapa, B3auMOJICHCTBUE
CEpPHOM KUCIIOTHI C XJIOPUAOM Oapusi, TIOJIydEeHUE U PA3JIOKEHUE THUIPOKCHUIIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHUE >KeJe€3a C PACTBOPOM COJIM MEAH
(IT). HMsydenme cmocoOOB pa3aeneHusi cMeced (C TOMOIIBI MarHuTa,
¢unbTpoBaHMe, BHIIApUBAHUE, AUCTWUIALMSA, XpomaTtorpadwus), NpoBelIeHUE
OYMCTKH  TOBapeHHOW comu. HalmrogeHme u  omMcaHWE  OMBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MacCChl.

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

[IpencraBnenus o razax. Bo3ayx — cmech razos. CocraB Bo3nyxa. 3aKOH
ABoranpo. MounspHbiii 00b€M Ta30B. OTHOCUTENbHAs IJIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTENIBHONW MOJIEKYJISIPHOM MacChl ra3000pa3HOrO BEIIECTBA
M0 U3BECTHOW OTHOCHTENHbHON TIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B MpHU
XUMHUYECKUX PEaKIUsX.

Kucnopon — snemenT u mpocrtoe BemiectBo. Haxoxxnenue kuciopona B
npupoae, GU3MYECKUE U XUMHYECKHE CBOWCTBAa (pEakiMu TOpPEHUs W
okucyieHus). Ilporeccol okucieHus: B xxuBor npupone. Oxcunbl. [Ipumenenue
kucimopona. CmocoObl  mMoOdydeHWss  KUCiopojga B jabopatopuu U
npoMblnuieHHOCTH. [loHAaTHE 0 KaTtanusatope. KpyroBopoT kuciopona B
npupojie. O30H — aOTpoIHas MoaAudUKanus Kucaopoaa. O30HOBBIN CIIOH, €ro
3HAYEHHUE IS )KUBBIX OPraHU3MOB. Pa3pyiieHne 030HOBOro Ciosl.

TemmoBo#t 3 PexT XUMUIECKON peakiuu, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- ¥ SHJIOTEPMHUYECKHUE peakuuu. TormBo. Mcrnonbp30BaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonarue o mapuukoBoM s dekre.



Bopopon — asmemeHT u mpoctoe BewmecTBO. HaxoxkneHue Bomopona B
npuposie, ¢GU3MYECKHUE W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydyeHusa. l[lonsitue o kucmorax u consax. Hcemonb3oBaHue BOAOpPOJA B
Ka4yeCTBE TOIUIMBA.

Bona. ®usnueckue cBoycTBa BoAbl. Bona xak pactBopurenb. PacTBopsl.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
®dakTOphl, BIUAIONIME HA PACTBOPUMOCThH TBEPIABIX M Tra3000pa3HBIX BEIIECTB.
CrnocoObl  BBIp@XXEHUSI ~ KOHIEHTpAllUM  pPacTBOPOB:  MaccoBas  JIOJs
pacTBOPEHHOI'O0 BENIECTBA, MOJIIpHAasi KOHIEHTpauus. Ponb pacTBOpoB B
MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumudeckue cBoiicTBa Bojbl. [loHsitue 06 ocHoBanusax. [lonstue 00
uHaUKaTtopax. KpyroBopoT BoAbl B NPUPOAE. 3arpsi3HEHWE MPUPOJHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heoprannueckux coenuHenuit. Oxcuanl. Kiaccudukarms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCJIOTHbIE, amMQpOTepHble) U
HecoJieoOpasyromue. MexayHapoaHas HOMEHKIaTypa OKCUI0B. TpuBHaNbHBIE
Ha3BaHUsl OKCcHAOB. Dusznueckne u XapaKTEpHbIE XHMHUYECKHE CBOMCTBA
OKCHUJOB (B3aUMOJICHCTBUE C BOJIOM, C KUCIOTAaMU U OCHOBAHHSIMHU, C IPYTUMU
okcugami). [TonydyeHne okCuaoB.

[lonsiTHE O THAPOKCHIAX — OCHOBAHUAX U KHUCIOPOJCOAECPKAIIMX
kucnorax. Kucnorel. Knaccudukanus kuciot. MexayHapogHas HOMEHKIIaTypa
U TpHUBHUAIBHBIE Ha3BaHUA KUCIOT. (DU3WYECKHME M XHWMHYECKHE CBOWMCTBA
KHCJIOT (B3aUMOJEHCTBHE C METAJJIAMHU, C OKCUIaMU METAJIJIOB, OCHOBAHUSMU U
coimsimu). Psng aktuBHocTM MetammoB H.H. bekeroma. IlonyueHue KHCIOT.
Kucnotsl B ipupoie, MIpUMEHEHUE BAKHEUIIUX KUCIIOT.

OcnoBanusi. Knaccudukaiysi OCHOBaHHWIA: WIENOYHM M HEPACTBOPUMBbIC
OCHOBaHMA. MexayHapoaHas HOMEHKJIAaTypa OCHOBaHWU. TpuBHaIbHbBIC
Ha3BaHUs ocHOBaHMWU. lllenoun, uX cBOKCTBA (B3aMMOJECHCTBUE C KUCIOTHBIMU
OKCUJaMH, KHUCIOTaMH M COJIIMH) M CHOCOOBI ToiydeHus. HepacTBopumbie
OCHOBaHHS, WX CBOWCTBa (B3aUMOJECHCTBHE C KHCIOTaMH) H CIOCOOBI
nonyueHus. AmdortepHocTh. [loHstne 00 amdoTrepHBIX THApPOKCHUIAX (HA
puMepe THUIPOKCUIOB LHMHKA ¢ aJIOMHHHS): XHMHYECKHE CBOICTBa
(B3aUMOJICMCTBHE C KMCIOTAMU U II€JI0YaMH) U TIOJTy4YEHHUE.

Conu (cpenHue, Kucible, OCHOBHBIE, JBOWHbIE). MexmyHapoaHas
HOMEHKJIaTypa coJyiel. TpuBHanbHble Ha3BaHUS cojed. Dusnyeckue u
XapakTepHbIE XUMUYECKUE CBOMCTBA HA MpuUMepe cpeaHux coineil. [lomydyenue
COJIEH.

['eHeTnueckas CBsI3b MEKy KJIACCaMU HEOPTraHUYECKNUX COCTUHEH WM.



DKCIMEPUMEHTAIBHOE U3YUEHUE BEUIECTB U SABJICHUM:

KOJIMYECTBEHHOE OIPENEIECHUE COAEPKAHUS KUCIOPOAa B BO3IYXE;

MOJIy4eHHe, COOMpaHne, pacClioO3HAaBaHUE U U3YUEHUE CBOMCTB KUCIOPOAa;

HAOJIIOICHHE B3aUMOJICUCTBHSI BEIIECTB C KHUCJIOPOJOM M YCIOBUU
BO3HUKHOBEHUS U IPEKPAIICHUS TOPEHUS;

O3HAaKOMJIEHHE C 00pa3laMu OKCHUJOB U OMMCAHUE UX CBOMCTB;

NoJIy4eHHe, cOOMpaHKe, paclio3HaBaHUE W HU3y4YEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMoO/IeicTBHE BOopoaa ¢ okcuaom meau (11);

UCClIeIoOBaHUEe OCOOEHHOCTEH pPACTBOPEHHUSI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE  PACTBOPOB C  ONPEACICHHOW  MAacCOBOM  JIOJIEH
PacTBOPEHHOTI'O BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHONW MOJSPHOW KOHLEHTpaluen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM M KaJIbIIUEM);

ONpeIeJIEHHE pacTBOPOB KUCJIOT U IIEJIOYEN C TOMOILBI HHIUKATOPOB;

UCClIeIoBaHre 00pa3IioB HEOPTaHUUECKHUX BEIIECTB PAa3TUYHBIX KIJIACCOB;

u3yueHue B3aumogeiictBusi okcuaa menu (II) ¢ pactBopoM cepHOit
KHUCJIOTBI, KUCJIOT C METAJNIAMH, PEAKUU HENTpannu3anuu;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO MeTajula
IPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA [IMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEH;

pelIeHne SKCIEPUMEHTANIBHBIX 3afad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuueckuii 3axkoH u Ilepuogmyeckasi cucreMa XMMHYECKHUX
aemeHToB /. U. MenaesieeBa

Crpoenue aTOMOB. XumMuueckas CBSI3b. OkucnuTensbHo-
BOCCTaHOBUTEJIBHBIC PEAKIINH.

[lepBbie MOMBITKH KIACCH(PUKAMA XUMUUYECKHX AJIeMeHTOB. [loHATHE O
rpynmnax (CeMencTBax) CXOAHBIX 3JIEMEHTOB: IIEIOYHBIX U HIEI0YHO3EMEIbHBIX
MeTajiax, TaJloTeHax, WHEePTHHIX (OJaropoaHBIX) razax. DIEMEHTHI, KOTOPBIC
o0Opa3zytoT aM(poTepHBIC OKCUBI U TUAPOKCHIBI.

[lepuognueckuit  3akoH.  OtkpbiTue  Ilepumoanueckoro  3akoHa.
[Tepuonuueckass cucrema xumudeckux osnemeHtoB JI. WM. MeHneneena.
Kopotkoneprnonnas u gmuaHONIepronHas (Gopmbl Tabmuibl «llepuoamdeckas
cucrteMa xumudeckux snemeHToB . 1. MenneneeBa». Ilepuoab u rpynisl (A-
u b-rpynmsr).



Crpoenue atomoB. CoctaB aToMHBIX sAnep. M3oronel. PannoakTuBHOCTS.
DONeKTpoHbl. DJIEKTPOHHAsT OpOUTaIb. DHEPreTUYECKUe YPOBHH M MOAYPOBHHU
atoma: s-, p-, d-opOutamu. DJEKTPOHHBIC KOH(DHUIYypallid € AJICKTPOHHO-
rpaduueckue GopMynbl aTOMOB. PU3MYECKUI CMBICT MOPSIKOBOIO HOMEpPA,
HOMEpa mepuoAa W Tpynnbl diemeHTa. CTpoeHHe 3JIEKTPOHHBIX 000J04YeK
aTomMoB IepBbIx 20 xumuueckux 3yeMeHToB llepmoamyeckoi cuctemsl . .
MeHnneneeBa: pacrpeieneHue 3JJIEKTPOHOB [0 JHEPreTUYECKUM  YPOBHSM,
NOJypOBHAM U opoutansiMm. @uznueckuii cmbica [lepuogudeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM W MEPHOJAM.
N3meHeHne KUCI0THO-OCHOBHBIX CBOMCTB COEIMHEHUN XUMUYECKUX 3JIEMEHTOB
B MEpUOJAX M Trpynmnax. XapakKTepUCTHUKAa XUMHUYECKOTO JJEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3nauenue llepuonnueckoro 3akoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB U1l pa3BUTHs Hayku U npaktuku. J[. 1. MeHneneeB —
YUEHBIA U TpaXkJIaHUH.

DNEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. XHMHUYECKasl CBS3b.
Bunabl XMMHUYECKOH CBA3U: KOBAJIEHTHAs IIOJSIPHAs CBS3b, KOBAJICHTHAs
HEMOoJIsIpHasl CBA3b, MOHHAs CBs3b. MexaHM3Mbl 00pa30BaHUs KOBAJIEHTHOW U
MOHHOM CBsI3U. DJIEKTPOHHBIE U CTPYKTYypHbIE (opMyJbl BeuecTB. KaTHOHBI U
AHUOHBI.

Kpucranmnuueckue u amopgHble BemiecTBa. THIBI KPUCTAUIMUECKUX
pELIETOK: MOHHAs, aTOMHAs!, MOJIEKYJISIPHASI M MX XapaKTEPUCTUKH.

Crenenp oxucienuss. OnpenenceHue CTENEHEW OKUCIEHUS aTOMOB B
OMHapHBIX  coeluHEeHUsIX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU.
IIpoueccsl OKHCIIEHHS W BOCCTAaHOBIEHUSA. OKHCIUTENM W BOCCTAaHOBUTEINM.
CocraBieHue  ypaBHEHHHA  MPOCTBIX  OKHUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii M paccTaHOBKa B HHUX KO3((HUIMEHTOB METOAOM 3IIEKTPOHHOTO
OanaHca.

OKCHEPUMEHTAIILHOE U3YUECHHE BEIIECTB U SIBICHMIA:

03HAKOMJIEHHE C 00pa3LaMy METaNIOB U HEMETAILIOB;

MOJEIMPOBAHUE CTPOCHMSI MOJIEKYJ IIPHU IIOMOLIM PUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX IPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi (TOPEHHE, PEAKIIMH PA3JIOKEHHSI, COSIUHEHU).

MexknpeaMeTHbIe CBA3H



Peanuzanmst MeXmpeaMeTHBIX CBS3€d MPH M3YYCHHH XMMHUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIONb30BAHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHATHIA, TPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO01mue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: sIBJICHHE (MPOIECC), HAYUYHBIN
dakr, THHOTE3a, TEOpWs, 3aKOH, aHaju3, CHHTE3, KiIaccupuKanms,
MEPUOUIHOCTh, HAOJO/ICHNEe, SKCICPUMEHT, MOJICIUPOBAaHNEC, H3MEPCHHE,
MOJIETIb.

dusnka: SBICHUS TPUPOILI, (UINYSCKHUE SIBICHHS, BEIICCTBO, TEIIO,
(du3nUecKkre BEIWYUHBI, CIUHUIBI M3MEPEHHsS, O00BEM, Macca, arperaTHbIC
COCTOSIHME BEIECTBA, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HMOH, MOJEKYya,
CTPOSHUE Ta30B, IKHJKOCTEHM W  TBEPHAbIX (KPUCTAIUIMYECKUX)  TEI,
AIEKTPUYCCKUH 3apsil, KOJIUYECTBO TCILIOTHI.

buonorus: 6uocdepa, porocunTes, mporecchl 0OMEHa BEIISCTB.

I'eorpadus: atmocdepa, rumpocdepa, MHUHEpaibl, TOPHBIC TIOPOJIHI,
I0JIC3HBIC UCKOIIAEMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

TexHomorusi: TexHochepa, TMPOU3BOJCTBO, XUMHUYCCKHE TEXHOJOTHH,
CBIpbE, KOHCTPYKIIMOHHBIC MATCPHAJIBI.

9 KUIIACC

BemecTBo U XMMH4YeCKasi peakuust

[loBTOpeHue u yriaybieHne 3HaHUI OCHOBHBIX pa3/ielioB Kypca 8 Kiacca.
Crpoenune atomoB. CBoilcTBa aTOMOB XMUMHUYECKMX JJEMEHTOB, HX
KOJIMYECTBEHHbIE u KaueCTBEHHBIEC XapaKTEPUCTUKHU (panuyc,
ANEKTPOOTPULIATENIBHOCTh,  JHEpPrusi  MoHu3anuu). llocnenoBaTenbHOCTD
3aroJIHEHUs SJIEKTPOHHBIX OpOUTaIeil aToMOB MallbIX iepuooB. OcoOeHHOCTH
3aMoJHEHUs]  JJEKTPOHHBIX  OopOWTanmeil  aToMOB  OOJBIIMX  TEPHUOOB.
[lepuoanueckasi cucreMa XUMUYECKUX AJIEMEHTOB B CBETE NPEICTABICHUN O
ctpoenn aroma. CTENneHb OKHCIEHUS W BalleHTHOCTh. [IpencraBieHue o
MEPUOANYECKOMN 3aBUCHUMOCTH CBOWCTB XUMUYECKHUX AIIEMEHTOB
(37IEKTPOOTPULATEIBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  CBOICTBA,
KHCJIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUAOB) OT CTPOEHUS aToOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, XHUIAKOM M Ta3000pa3zHOM
COCTOSIHUU. BHJIbI XMMHYECKOW CBSI3U: HMOHHAs, KOBaJEHTHas (HEMOJspHasi,
noJisipHasi); OOMEHHBII M JIOHOPHO-aKIENTOPHBIM MEXaHU3M OOpa30BaHUS
KOBAJIEHTHOU CBS3U.

MexxMoneKyasipHble B3auMOJEHCTBUS (BOJIOPOIHAS CBSI3b, CUJIbI Ban-nep-
Baanbca). Tumbl KpUCTAJUIMUECKUX  PEIIETOK —  aTOMHasi, HMOHHas,



METAJTMYECKasi, MOJIEKYJISIpHAsE — U OCOOEHHOCTH MX CTPOCHUS. 3aBUCHUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKM W BHJIA XUMHUYECKOU
CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH MPOTEKAHUA  XHUMHUYECKHX  PEaKIUM.
Knaccudukanys XuMU4eCKUX PEeaKIUid 0 Pa3IMuYHbIM MPU3HAKAM (110 YHCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekry, 1o
W3MEHEHUIO CTEMeHEH OKUCIECHMS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 YYacTUIO KaTalliu3aTopa, IO arperaTHOMy COCTOSIHUIO pearupyroniux
BCIIIECTB).

DJIEMEHTBl XUMHUYECKOW TEPMOJMHAMHUKH. OHEPreTMKa XUMHYECKHX
peakiuii. TerioBoii 3 PeKkT XUMUYECKON peakiuu. IK30- U SHIOTEPMUUYECKUE
peaKkuu, TEPMOXHMHUYECKUE YypaBHEHMs. 3akoH l'ecca u ero crueacTBusl.
Boeiuncienus no TepMOXUMUYECKUM YPABHEHUSM.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peakiuu. 3aKOH JECUCTBYIOIIMX Macc.
DaKTOpbl, BIUSAIONIME HA CKOPOCTh XUMUYECKON peaKkui. JHEPTUsi aKTUBAIIUH.
[Tonsitue o katanmze. @epmeHTh. UTHTHOUTOPEI.

[TonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX PEaKIIUIX.
[TonsTne o xummueckoMm paBHOBecuu, npuHiun Jle Illarense. YcnoBus
CMEIIICHUS XUMHUYECKOTro paBHOBecHsA. DakTophl, BIUSIONIME HA COCTOSIHUE
XUMHUYECKOro paBHOBecudA. [IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUIN B Pa3IMYHBIX YCIOBUSIX HAa OCHOBE MPEICTAaBICHUM
00 M3yYEHHBIX AJIEMEHTAaX XUMUYCCKOM KHHETUKU U TEPMOJIMHAMUKH.

OKXHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pEeaKIuu. OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XWMHYECKHX DJIIEMECHTOB, 3aBHCHMOCTL OT
CTCICHU OKHUCICHMS. BakHble OKHCIUTENM W BOCCTaHOBUTENU. [lepmaHraHar
kanmug  (xapakrepuctuka).  CoCTaBiI€HHE  YpaBHEHHM  OKHCIHMTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIHH C HCIOJIb30BAHUEM METOJIAa 3JIECKTPOHHOTO
OajaHca.

DIIEKTPONMTHYECKAs JUCCOMalnsa. XUMHYECKHE PEaKIMU B pacTBOpax.
Teopust snexkTponuTUyeckod auccormanuu. PactBopeHume kak —(U3HKO-
XUMUYECKH mpouecc. lloHdatme o THAparax W KpUCTALIOTHApATax.
DNEKTPOIUTHI U HEANEKTPOoJIUuThl. KaTMOHBI, aHMOHBI. MeXaHU3M JUCCOIMAIIUN
BEIIECTB C Pa3IMYHBIM BUJIOM XHUMHYECKOW CBsA3u. CuiabHble W Cila0ble
a7eKTpoauThl. CTeNneHb AMCCOIMAIMU, KOHCTaHTa auccormanuu. HoHHOe
MIPOU3BEACHUE BOJIBI. Bonopoansii [10KAa3aTellb. NHpukatopsl.
DIEKTPONUTHYECKAs TUCCOIUAIUS KUCIIOT, OCHOBAaHUM M COJICH.

Peaknimu woHHOTO OOMeHa. YCIOBUS TMPOTEKAHUS PEaKIMid HOHHOTO
obmeHa. MonekynspHble, TOJHBIE W COKpAIlleHHbIE WOHHBIC ypaBHECHUS



peakiuii. CBoiicTBa KUCJIOT, OCHOBAaHHMI U COJIEHl B CBETE€ NpPEACTaBICHUU 00
ANEKTPOIUTHYECKON nucconnanuu. KauecTBeHHbIE peakiiuyi Ha HOHBI.

I'mpponus conent. loHHbIE ypaBHEHUS TUAPOIU3a COJNIEU. XapaKTEP CPEabl
B BOJIHBIX pacTBOpax COJIEH.

OKCIIEpUMEHTAJIBHOE W3YyYEHHE BEUIECTB W SIBJICHUI: O3HAKOMIICHUE C
MOJIENIAMU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIIOB U
HeMeTaJIoB (TpaduTa 1 amMasa), CJIOKHBIX BEIIECTB (XJIOpUaa HATPHs);

UCCIICIOBAaHNUE 3aBUCMMOCTHM CKOPOCTH XHMHUYECKOM peakiuuh OT
BO3JICUCTBUS Pa3IMUHBIX (PaKTOPOB;

OTIBITHI, WIUTFOCTPUPYIOIINE 0OPATUMOCTh XUMHUYECKUX PEaKIIHi;

UCCIIEIOBAaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB, MPOIIECCa AUCCOLIMALIUN
KHCJIOT, IIEJIOYEH U COJICH;

MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaAKIUi
HOHHOTO 0OMeHa (oOpa3oBaHue OCajKa, BbIJICIEHUE ra3a, 00pa3oBaHUE BObBI);

MPUMEHCHHE WHJUKATOPOB (JIaKMyca, METUJIOpaHxka U ¢eHondTaaenHa)
JUISL OTIPEJICTICHUST XapaKTepa Cpebl B pacTBOpax KUCIOT, OCHOBAaHUM U COJIEH;

MPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOpEHUE, PEAKIINH PA3IO0KEHUS, COETUHEHUSA);

pacro3HaBaHUE HEOPraHWUYECKUX BEIIECTB C IOMOIIBI0 KaYECTBEHHBIX
pEeaKIuii Ha NOHBI;

peuieHrne SKCHEPUMEHTANBbHBIX 3a7ad 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBHUTEIIbHBIE peakuun», «['uaponus coinei», «DIEeKTpOJIUTHYECKAs
TUCCOLUALIUS.

HemeTaJibl 4 MX COeIMHEHUS

OO6mast xapakrepuctrka HemeTaiioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX D3JIEMEHTOB, MPOCTBIX BEMIECTB, aOTpomnus. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOICTBa HeMeTauioB. CpaBHUTENbHAs XapaKTEPHUCTHKA
COEMHEHU HEMETAIIJIOB.

OOmrast xapakTepucTHKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoerune u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3aumoneiicTBUe ¢ MeTajUlaMd, HEMeTajUlaMu, BOAOW,  IIEI0YaMHM).
XnopoBogopon. CoinstHast KHUCJIOTa, XWMHUYECKHUE CBOWMCTBA, IMOJIy4YEHUE,
NpUMEHEHHe. JlelcTBHE XJopa M XJIOPOBOJAOPOJA HA OPraHMW3M YeJIOBEKa.
Baxuenmmue xyopuabl W MX HaxoxaeHue B npupoae. Ilonstue o
KHUCJIOPOJCOEPKAIINX KUCIOTaX XJI0pa U UX COJIAX.

VVIA-rpynnei. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbBIE CTEHEHU
okucnenus. CtpoeHue u (pU3MYECKUe CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAa



U cepbl. AINOTpONHbIE MOAU(PUKAIUMU KUCIOpPOJa M cepbl. XHUMHUUYECKUE
CBOMCTBa  cephl  (B3aUMOJCHUCTBHME €  HEMETaUlaMH,  MeTaJUlaMH,
KOHIICHTPUPOBAHHBIMU a30THOM U cepHoil kucinotamu). CepoBoaopon,
cTpoeHue, (GU3MYECKHME M  XUMUYECKHE  CBOMCTBAa  (KUCJIOTHBIE W
BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHUABI CEPhl KaK MPECTABUTENHN KUCIOTHBIX
okcunoB. CepHucras kuciota u ee coiu. CepHas KucloTa, (GU3NYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckue). Comu CepHOM KUCIOTHL. XUMHYECKUE PEAKIINH, JIeKaIUe B
OCHOBE  MPOMBIIUICHHOTO  croco0a  TMOJY4YeHUs  CEPHOM  KHUCIOTHI.
[IpencraBneHnss O XUMHUYECKOM TIPOM3BOJICTBE U CBSI3@HHBIX C HUM
npodeccusax. Ilpumenenue cepHoil KuciaoThl M cyibhatoB. KadecTBeHHBIE
peakiuu Ha cyiabduT-, cyabPua- u cyabdar-aHuoHbl. HaxoxieHue cepol U ee
COCIMHEHUN B TPUPOJE. XUMHUUECKOE 3arps3HEHUE OKpYKarolehd Cpeabl
COCTMHEHUSAMH Cepbl (KUCIOTHBIC JTOXKH, 3arPsI3HEHUE BO3/yXa), CIIOCOOBI €ro
IPEeI0TBPAIIICHHUS.

OO6m1as xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHHe B pupojie, PU3nyecKkue U XUMHUIECKHe CBONCTBA
(B3auMofeiCTBME C METaJUIaMH, BOJIOPOIOM, KuCIopooM). Kpyrosopot azora
B Npupoje. AMMHUAK, ero (pu3nyeckue U XUMHUYECKHUE CBOWCTBA (OKHUCIIEHHE,
OCHOBHBIE CBOICTBa BOJIHOIO pAacTBOpa), NPUMEHEHHE U TIOJy4YEeHHE B
7abopaToOpud U MPOMBINIIEHHOCTH. MOH aMMOHUS, TOHOPHO-aKIENTOPHBIN
MexXaHu3M ero obpaszoBanus. Coiu aMMOHHUSA, UX (PU3NUYECKHE U XUMUYECKUE
CBOICTBa (pa3liOKeHHE M B3aUMOJICUCTBHE CO IIEJI0YaMH), NPUMEHEHHE.
KauectBennast peakiusi Ha uonsl ammoHus. Okcuael azota (I, 11, III, TV, V).
AzotHcTas KHCIOTa. AB3O0THas KHCJIOTa, €€ TOoJydeHHe, (QU3UYECKUE W
XUMHYECKHE CBOMCTBa (00mMe Kak TMpeACTaBUTENsS Kiacca KHUCIOT U
cnenupuyecKknue), MPUMEHEHHE. XHUMHUYECKHE PEaKInH, JeKallue B OCHOBE
MOJIYYCHHSI a30THOM KHCIOTHI B TMPOMBINIICHHOCTU. HUTpaThl M HUTPHUTHI.
KadecTBeHHbIE peaknuu Ha HUTpPAT- W HUTPUT-aHUOHBIL. XUMHUYECKOE
3arpsA3HEHHUE OKPY’KaIOUIEH Cpellbl COSAMHEHUSIMU a30Ta (KUCIIOTHBIE TOXKIH,
3arps3HEHUE BO3AYyXa, TOYBbI U BOJOEMOB).

®ochop, ammorponHbie Moaubukamuu ¢docdopa (Oenblii M KpacHBINA
dochop), usnueckue ©W XUMHUYESCKHE CBOMCTBA (B3aMMOJACHCTBHE C
MeTaJUlaMH, KHCIIOPOJOM, TallOTeHaMH, KOHIICHTPUPOBAHHBIMU a30THOW U
cepaort kucnoramu). Oxcunbl ¢ochopa (I, V), docdopuas xucnora,
du3nUeckue U XUMHUYECKHUE CBOWCTBA, moiaydeHue. KayecTBeHHass peakius Ha
docdar-uonsl. [Ipeacrasienus o ranorenuaax dpochopa (I, V).



[lonsiTne o0 MuHEpanbHBIX yAOOpeHHsIX. A30THbIE, (POCPOpHEIE,
KOMILUIEKCHBIE yIOOpeHusi. XUMHUUYECKOE 3arpsi3HEHHE OKpYKalollel Cpeibl
coeIMHEHUsAMH a30Ta u docdopa.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmbl.  OcobeHHOCTH
CTPOCHHMS aTOMOB, XapaKTEPHbIE CTCTICHN OKUCIICHHUS.

VYrnepon, amwiorponHble Momudukauuu (rpadur, ammas, QyiepeH,
rpadeH, HaHOTPYOKH), (PU3MUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB
(B3amMoIeiCTBUE C MeTaUlaMH, HeMeTaJlIaMH, KOHIICHTPUPOBAHHBIMHU a30THOM
u cepHot kucioramu). [lonstue o6 amcopbuuu. KpyroBopor yriepoaa B
npupose. Okxcuawsl yriepoja, uUx ¢GU3HYECKUE M XUMHUYECKHE CBOMCTBA,
JIEWCTBHE HA JKUBBIC OPTaHU3MBbI, MTOJYYEHUE U MPUMEHEHHE. DKOJOTHUYECKUE
npoOsieMbl aTMocdepbl, cBsizaHHble ¢ okcuaoMm yriuepoaa (IV). VYromphas
KHUCIIOTA U €€ COJH, UX (PU3MUecKue M XUMUYECKHE CBOWMCTBA, MOJYYCHHE U
npumeHnenne. KapOonatel, ruapokapOoHaThl, uX cBoicTBa. KadecTBeHHas
peakiusi Ha KapOoHaT-uoHBI. Mcnonp3oBaHrue KapOOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHUCTBE.

[lepBoHauanbHbie TIOHATHS 00 OpPraHUYECKHX BEIIECTBaX Kak o
COEIMHEHUSAX YIJIEpOoJa: YriaeBOAOPOAbl (METaH, 3TaH, ATWIEH, AalETUJIEH),
ATaHOJI, TJIMLEPUH, YKCyCHas KucioTa. [I[pupoaHble MCTOYHUKH YTIIEBOJOPOIOB
(yroip, mIpUPOIHBIA a3, HEPTH), MPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U
OpOMBIIIEHHOCTH. [loHATHE O OMONOTMYECKH BaXKHBIX OPraHMYECKHUX
BEIIECTBAX — KHUpaX, Oelkax, yrieBoJax — M HMX POJU B KU3HU YEJIOBEKa.
EnnHCTBO OpraHUYeCKUX U HEOPTAaHUYECKUX COCIMHECHUH.

Kpemuuii, ero ¢uzndeckue u XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE C
METajulaMHi,  KHUCIOPOJIOM,  YIJEpPOJOM, TajJOr€HaMH), IMOJIYy4YEHUE U
npumeHeHne. Ponb kpemHHs B npupoge u TexHuke. Oxcun kpemuus (IV),
KpEMHHUEBAsl KHCJIOTA, CHIMKATHI: (U3NYECKHEe U XUMHUYECKHE CBOWCTBA,
MOJIYyYCHHE U TPUMEHEHHWEe B OBITY W TPOMBINUICHHOCTH. BakHeimue
CTPOUTENIbHBIE MaTEepHaNbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >Kele300EeTOH.
[IpoGnembl  0€30MAaCHOTO HCIONB30BAHUSI CTPOUTENBHBIX MATEPHAIOB B
[TOBCETHEBHOM KU3HU.

bop. Ocobennoctn crpoeHus aroma. OOmMEe TPEACTABICHUS O
du3nUecKnX U XMMUYECKUX CBOWCcTBaX. bopHas kucmora.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

03HaKOMJIEHHE ¢ 00pa3aMu MPUPOJHBIX XJIOPUAOB (TaIOTE€HUA0B);

IIPOBEJICHNE OTBITOB, OTPAKAOIMINX (U3UIECKUE M XUMUYIECKHIE CBONCTBA
raJJOreHOB U UX COCJIMHCHUT;

HW3YYEHHUE CBOMCTB COJITHOM KHUCJIOTHI;



MIPOBEJICHUE KAYECTBEHHBIX PEaKIM Ha XJIOpHI-, OPOMU/I- U MOIU-UOHBI
1 HAO0JIIO/ICHHE TTPU3HAKOB UX MTPOTEKaHU;

O3HAaKOMJIEHHE C 00pa3LaMu Cepbl U €€ MPUPOIHBIX COCIUHEHUN;

HaOMIOJIeHUe  Tpolecca  OOyriauBaHMS — caxapa MO JeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOMN KUCIIOTHI;

U3y4YeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOI KUCIOTHI;

IPOBEJICHNE KaYeCTBEHHBIX peakUui Ha cylbPua-, cynbpuT- u cyibdar-
MOHBI U HaOJII0/IEHHE MMPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMU CBOMCTBaMM a3zoTa, ¢ocopa U HX
COEIMHEHUM, 00pa3aMu a30THBIX U POCPOPHBIX yI0OpEHMUI;

noJlyueHue, coOupaHue, pacro3HaBaHUE M U3Y4Y€HHE CBOMCTB aMMHAaKa,
MU3y4YEHHUE CBOMCTB COJIE aMMOHHS;

IPOBE/ICHNE KAaUeCTBEHHBIX PEaKI[Mi HA MOH aMMOHUS, HUTPUT-, HUTPAT-
1 ¢ocdaT-uOHbI U U3yUYECHUE MTPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHE B3aMMOJCHCTBUS KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI C
MeJIbI0, CBOMCTB (POCHOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX PEIIeTOK aiMasa, rpadura
u  ¢ymnepeHa, C  TOPONECCOM  aACOpPOIMH  PAacCTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM MPOTUBOra3a;

NoJiyueHue, coOupaHue, paclo3HaBaHUE W  HU3YYEHHUE  CBOMCTB
YIIEKUCIIOTO Ta3a;

NIPOBE/ICHNE KAauyeCTBEHHBIX pEaKlMil Ha KapOOHAT- U CUJIMKAT-WUOHBI U
U3y4YEHUE NMPU3HAKOB MX MPOTEKAHUS;

U3y4YeHHE B3aUMHBIX MpPEeBpaIieHui KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpasllaMH MPUPOAHBIX KapOOHATOB M CHIJIMKATOB, C
MPOAYKIIMEN CHIIMKATHOW TPOMBIIIIJICHHOCTH;

pelIeHe SKCIEPUMEHTANIBHBIX 337a4 0 TeMe «BakHelnue HeMeTasuisl U
UX COCUHEHUS».

MeTajlsIbl M MIX COEIMHEHHSA

O6mme cBoiictBa MeramuioB. OOmas XapakTEPUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJJIOB HAa OCHOBaHMM HX NoJiokeHUs B lleproamueckoii
cucreme xumuueckux ssemeHToB J[. M. MeHneneeBa m CTpoeHHS aTOMOB.

Merannet A- u  b-rpynn. CrpoeHue NpOCTBIX BEIIECTB — METAJJIOB.
Meranueckass CBsI3b M METAJUIMYECKAss  KPUCTAJUIMYECKas  peIIeTKa
(mpuUMUTUBHAS KyOuyeckas, 00BEMHO-TICHTPUPOBAHHAS KyOudeckas,

IrpaHElEHTPUPOBaHHAsA KyOuuecKkas, TIeKCaroHajdbHas IJIOTHOYIAaKOBAaHHAS).
3aBUCUMOCTh (PU3MYECKUX CBOMCTB METAJIOB OT CTPOCHUS KPUCTAILJIOB.
DNEKTPOXUMUYECKUN psifi HanpsDkeHUM MetaoB.  OOIMe XUMHYECKUE



cBoicTBa MeTaiuioB. OO0mIue crnocoObl MOMYYEHHUS METaUIOB, METAJLTYyprus.
DNEeKTPOaU3 PacIljiaBOB U PACTBOPOB COJIEH KaK OJMH U3 CIIOCOOOB MOJIyYEHUSs
MeTaiIoB. [loHsTHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CrmaBbl (CTajib, YyryH, AOpaTrOMuHuM, Oponsa). [IpumeHenue
METAJIJIOB U CILJIaBOB B OBITY ¥ IPOMBIIIJIEHHOCTH.

Memannvt A-epynn

[lemounsie  MeTawibl: ToJiokeHue B  llepuoguyeckoit  cucreme
xuMHuueckux 3meMeHToB /. 1. MeHnneneeBa, CTpoOeHHE UX aTOMOB, HAXOXKICHUE
B mpupojse. dusznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
Kanus), nonxydeHue. OKCHUIBI M TUAPOKCHUIBI HaTpusi W Kaius. [IpumeHenue
MIEJIOYHBIX METAJIOB U UX COeAMHEHUN. bruoornyeckas poias HaTpUs U KaJusl.

[[len1oyno3eMenbHBIE METAJUIBI MarHui HM  KalbI[UH: TIOJIOXKCHHUE B
[lepuonnueckoit cucreme xumuueckux osnemeHTtoB J[. WM. Menneneena,
CTPOCHHE HMX aTOMOB, HaxoXJeHHE B mipupoje. dusnyeckre M XUMHUYECKUE
CBOMCTBAa MarHus W KaubliMsa. BakHelinine coenuHEHHs] KalabIidsg W MarHus
(oKCcua, THIPOKCHI, COJM), CBOWCTBa, NpuUMEeHeHHe. JKeCTKOCTh BOJbI H
criocoObl ee ycTpaHeHus. KpyroBopot KaybIius B IPUPOJIE.

AnoMuHuA: mojio)keHue B Ilepronnyueckoil cuUcTeME XUMHYECKHX
sanemenToB JI. M. MeHneneeBa, CTpoeHHE aToOMa, HAXOXJACHUE B MPHUPOJIE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCHAA aTtoMuHuUs. [[puMeHeHne atoMUHUS U €ro CIIJIaBOB.

Memannwvt b-2pynn

OO6miass xXapakTepuCTHKa MeETaIoB b-rpynn (moOOYHBIX TOATPYIIN):
nonoxenue B llepmogumueckoit cucreme xuMuuyeckux isiemeHtoB JI. H.
MeHnneneeBa, 0COOCGHHOCTH CTPOEHHUS aTOMOB. SIBJICHHE «IIpOBaJiay 3JIEKTPOHA
Ha TpUMEpPE CTPOCHHUS aTOMOB Xpoma, MelIH, cepeOpa. BameHTHBIe cocTOSHUS
aToMOB  d-32JIEMEHTOB, CTEIIEHHM OKHCJICHHMS aTOMOB B  COCIMHCHHSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCHIOB METAJLJIOB
OT 3HAYECHHUs CTENEHM OKHUCICHHUS DJJEMEHTAa B COCJAMHCHHMHM (HA Mpumepe
coeMHeHU Xxpoma). IlepBoHavabHBIE NPEACTABICHUS O KOMIUIEKCHBIX
COCIUHCHHUSIX.

Menb 1 cepedpo: CTpoeHHE aTOMOB, CTENIEHU OKHUCIeHu. O01re KpaTKue
MPEACTaBICHUS O (U3UYCCKHX W XUMHUYCCKUX CBOMCTBAX TMPOCTHIX BEIICCTB
(B3aUMOJICCTBHE C KHUCIOTAMHU-OKHCIUTEIAMH), 00 UX OKCHIAX, THIPOKCHIAX
U Ccolsix, uX mnpumeHeHuu. IlpencraBieHuss o0 aMMHUAYHBIX KOMILIEKCAX
cepeOpa u meau. KauecTBeHHbIE peakMy Ha KaTUOHBI Meau (2+) u cepedpa.



[luHk: cTpoeHHe aroMa, CTENEHb OKHUCICHUSA. XapaKTEPUCTHKA
bU3MYECKUX W XUMHUYECKUX CBOMCTB, NMpUMEHeHUe, am(pOTEpHbIE CBOICTBa
OKcHJIa U TuApoKcHuaa. KauecTBeHHbIE peaKiuy Ha KaTHOHBI IIMHKA.

Kene3o: ctpoenue aroma, creneHu okuciaeHus. Haxoxenue B mpupose.
Pu3nYeCcKue U XUMHUYECKHE CBOMCTBA jXeje3a, NpUMeHeHue. buonornueckas
posib xene3a. Okcuabl, TuApokcuabl U coiu kene3a (II) u xenesa (I11), ux
COCTaB, CBOMCTBAa W moJiydyeHHe. KauecTBEeHHBbIE peaklMy Ha KaTHOHBI Kelie3a
(2+) u xenesa (3+). UyryH u cranb — cIuiaBbl xkene3a. [I[pon3BojicTBO YyryHa u
CTalmu. OKOJIOTHYECKHE TPOOJIeMbl, CBSI3aHHBIE C METATYPTrUYEeCKUMU
POU3BO/ICTBAMMU.

DKCIEPUMEHTAIbHOE U3YYEHNE BEUIECTB U SABJICHUM:

O3HAKOMJICHHE ¢ oO0pasllaMud METAJJIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUIMYECKOW KPUCTALNIMYECKON PELIETKY;

W3yUYCHUE B3aMMOJICHCTBUSI METAJUIOB C BOJOM, C pacTBOpaMH COJIeU U
KHUCIIOT, UCCIEIOBAHUE TPOIIECCOB AIEKTPOJIM3a pacTBOopoB xjopuaa meau (1)
Y MOJW/Ia KaJus, KOPPO3UU METAJIOB,;

U3y4eHHe OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KaJIbLIUS U HATpUS C
BOJIOM, UX THAPOKCUTIOB — ¢ oKcuoM yriaepoza (IV) u kucnoramu;

U3y4YeHHE CBOWCTB KapOOHATOB M THUIPOKApOOHATOB KaJIbIIMs, >KECTKOU
BOJBI

U3YUYEHUE TMPOLECCOB MOJYYEHUS TUAPOKCUIOB KEIE€3a, NX XUMUUYECKUX
CBOMCTB;

U3YUYEHUE TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKUUA Ha HWOHBI
(Maruusi, KaJublys, ATIOMUHUSA, [IMHKA, kene3a (2+) u xenesa (3+), menu (2+);

HAOJIIO/ICHNE U OMMCaHUE OKpAIIMBAaHUA MJIAMEHU MOHAMH HATpUs, Kalus
U KaJIbLIUS;

uccienoBanrne aM(pOTepHBIX CBONCTB THAPOKCHIA ATIOMUHUSA, THAPOKCUIA
xpoMa (III) u rugpokcuaa HMHKA;

pELICHUE DKCIEPUMEHTAIBHBIX 3a7a4y N0 TeMe «BaxHeinne metamisl U
UX COCUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTBa 1 MaTepuasibl B MOBCEIHEBHOM U3HM YeJIOBEKa. BaxkHeumue
BEIECTBA U MaTepUalibl, 00JIaCTH UX MpuMeHeHus. bezomacHoe nucmoab30BaHme
BEIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momomis mpu XUMHUYECKUX
0’KOrax U OTPABJICHUSAX.

HoBsie maTepuaisl u TexHoJIOrUU. [[pUHINNBI «3€E€HON XUMUNY.



OCHOBBI 3KOJOTMYECKOW TPaMOTHOCTH. XHUMHSI U 3J0POBbE. 3HAUCHUE
M3Yy4aeMbIX XUMUYECKUX SJIEMEHTOB U UX COCIMHEHUN 1151 HYHKIIMOHUPOBAHUS
opraHnusma yenoeka. [loHaTue o 370poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE  OKPYXKAWIIEd CpeAbl. IKOJIOTUYECKUE
npoOJieMbl, CBSI3aHHBIE C COEJMHEHMUSIMU YTJEpojaa, a30Ta, CEpPbl, TAKEIBIX
MmetamioB. [Tonstue o IIJIK. Ponas XxumMuu B pemieHun 3KOIOTrM4eCKUX MpoOIIeM.

OKCIIEpUMEHTAIBHOE W3YyYECHHE BEIIECTB W SIBIICHUM: O3HAKOMJIEHUE C
oOpasiaMu MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIC MaTEPUAIBI),
ONpPEAECICHUE KHUCIOTHOCTH TPUPOJHBIX BOJ, MOJEIUPOBAHUE IIpoIEcca
00pa3oBaHus KUCIOTHOTO JOXK/Is, U3yUYEHHUE €T0 BO3/ICHCTBUS HA MaTEPHUAIIbI.

IloBTOpeHHe U 00001IeHNe 3HAHUI OCHOBHBIX pa3/lejioB KypcoB 8—9
KJIACCOB

Ilepuonunueckuit 3axkoH u Ilepuonunueckass cucTeMa XUMHUYECKHUX
3JIEMEHTOB B CBETE MPEACTABICHUN O CTPOCHUS aToMa. 3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB XMMHYECKUX BJIEMEHTOB M UX COCAMHEHMI B MEpUOJaX U
rpynmnax.

CrpoeHue BeliecTBa B TBEPJIOM, KHUJIKOM U Ta3000pa3HOM COCTOSTHUH.
Bunbsl XxuMuuyeckoil CBA3UM. 3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOM CBS3H.

Knaccudukainums XUMHUYECKUX peakIUi MO pa3iudHbIM TPU3HAKAM.
[IporHo3upoBaHue BO3MOKHOCTM ITPOTEKAaHHUS XMUMHUUYECKUX IPEBPALICHUU B
Pa3IMYHBIX YCJIOBUSX HAa OCHOBE IIPEJICTABICHUM XWMHUYECKOM KHUHETUKU U
TEPMOIUHAMHUKHU.

XUMHYECKHME peakuuu B pactBopax. [muapomu3 coner.  Peakuuwm
OKHUCJICHUS-BOCCTAHOBJIEHUS. DIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBAaHMM M COJEH B CBETE NPEACTaBICHUU 00
AJEKTPOJUTHYECKON  JIUCCOLMALMM W  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuHusIX.

Mexcnpeomemmunie cea3u

Peanuzanusa mexnpeaMeTHBIX CBSI3€H MPU HW3YyYEHHH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U MTOHATUH, IPUHSATHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: SBICHHE (MpoIecc), HAYIHBIN
dakT, THHoOTE3a, TEOpHA, 3aKOH, AaHAJIMW3, CHHTE3, KIacCUuUKaIus,
MEPUOANYHOCTb, HAOIIOJICHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHUE,
MO/I€JIb, TEXHOJIOTUS, MAaTEPUAJIbI.

®du3suka: BeleCTBO, TEI0, (PU3NYECKUE BEIUUYUHBI, €IUHULIBI U3MEPECHMUS,
Macca, OOBEM, KOJMYECTBO TEIUIOThI, ATOMbl W MOJIEKYJIbl, arperaTHble



COCTOSIHME  BENIECTBA, CTPOCHHWE  Ta30B, OJKUJAKOCTEH W  TBEPIBIX
(KpUCTaJUTMYECKUX) TeJl, KPUCTAINIMYECKAsT PEIIEeTKa, JIEKTPOH, PO aTroMma,
MIPOTOH, HEUTPOH, WOH, HYKIIU, U30TOIbI, KBAHTHI, paIMOAKTUBHOCTH, aibda-,
OeTa- W  raMMa-uU3IIy4eHHE,  JJICKTPUYCCKHUH  3apsii,  IPOBOJTHUKH,
MOJIYIIPOBOJTHUKH, JTHAJICKTPUKH, COJHEUHBIH CIIEKTp, pPa3joKeHHe Oesoro
CBETa B CITEKTP.

buonorusi: skocucrema, Ouocdepa, QorocuHTe3, Mmporecchl oOMeHa
BEIICCTB, MHUHEPAIbHBIC YIO0OpEHUsS, MHUKPOIJIEMEHThI, MAaKPOIJICMEHTHI,
ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE MOPOJIHI,
MOJIE3HBIC UCKOMaeMble, TOTUTHBO, BOJHBIC PECYPCHI, TUIaHETa 3eMIIsL.

TexHoMOrusA:  CTPOUTENBHBIC  TEXHOJOTHH,  CEIIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHUH, TEXHOJIOTUH 3JICKTPOHHOU MPOMBIIIJICHHOCTH, HAHOTECXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VYPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
(YTJIYBJIEHHBIN YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOULIEro
o0pa30oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIUTATENIbHOM  JEATEIbHOCTH  O0pa3oBaTeNbHOW  OpraHu3alud B
COOTBETCTBUM C TPAJUIUMOHHBIMU POCCHUHCKUMHU COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpPaBUJIAMU U
HOpMaMM TIOBEICHMSI W  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUSA,
CaMOPAa3BUTHS U COLIMATU3AIMHI 00yUYatOIIUXCSl.

JIn4HOCTHBIE  pe3yibTaThl  OTPAXalOT TOTOBHOCTh  OOyYarOMIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpHEHTALMN WU
paciIpeHre onbiTa JAesTEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IPOSIBJIEHUE I[IEHHOCTHOIO OTHOILIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY W HCTOPUYECKOMY HACIEOWIO0, MOHMMAaHUE 3HAYECHUS XMUMHUYECKOU
HAYKd M TEXHOJOTMU B KU3HU COBPEMEHHOr0 OOIIECTBA, B pPa3BUTHUU
PKOHOMUKHU Poccun v CBOEro pernoHa;

2) rpa’kIaHCKOTr0 BOCIIMTAHMS:

NPEACTAaBICHUE O COLMAIBHBIX HOPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUM B KOJUIEKTHBE, IPOSBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pPa3HOOOpa3HON COBMECTHOM JICATEIBLHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIITH B MpoIiecce yueOHOM
U BHEYUEOHOM 1eITeTbHOCTH;

TOTOBHOCTh OLICHHBATh CBOE IOBEJIECHHUE U MOCTYIKU CBOMX TOBApHILEH C
IIO3ULIMN HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN
IIOCTYIIKOB;

3) popMuUpPOBAHUS LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABICHMS O BEIIECTBE U XMMUYECKOM peakluy,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U HEOOXOIHMBbIE
JUTsl TOHUMAaHHUSI CYyIIIHOCTH HayYHOUM KapTUHBI MUPA;

OCO3HAHME LIEHHOCTM HAYYHOTO T[O3HAHUS i1 PAa3BUTUSA KaXJOTO
YeJIOBEKa M MPOU3BOJUTEIBHBIX CHUJI 00IECTBA B LEIOM, POJIM U MECTA HAYKH
«XHUMHS» B CUCTEME HAYUYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX pPa3BUTHUSA
IIPUPOABI, B3aUMOCBSI3X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTMYECKOUN Cpeoi;



MO3HaBaTeIbHAS MOTHBALUSI M UWHTEpPEC K OOYYEHHUIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHUIO M CaMOOOPa30BaHMIO, K HCCIIEA0BATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBJICHUS W YPOBHS JalbHEHIIETro
o0yJeHus;

4) BOCIIUTAHMS KYJIbTYPBbI 310POBbA:

OCO3HAHUE LIEHHOCTU 3>KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA HA 3JI0POBBIM 00pa3 *KU3HH, OCO3HAHUE TMOCIECACTBUNA U
HETMPUSATUE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHusi), HEOOXOIMMOCTH COOJIIOJCHUST TMpaBwi  O€30MaCHOCTH  TpHU
oOpallleHu ¢ XUMHYECKUMH BEIIECTBAMM B YYE€OHBIX U IKU3HEHHBIX
CUTYaLUSX;

5) Tpy10BOro BOCIIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIICHUS K TPYAOBOM JESATEILHOCTH Kak
€CTEeCTBEHHOW MOTPEOHOCTH YeoBeKa M K MCCIIENOBATEIILCKON JeATeIbHOCTH
KaK BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIIECTRE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccusiMm Hay4dHOUM cdepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpealu3alii B
aTOM cepe;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

0CO3HAaHHUE HEOOXOAMMOCTH OTHOIICHHS K IPUPOJIE KaK HCTOUYHUKY KU3HH
Ha 3emMJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKOW KYJBTYPBI: MPUOOPETCHHE ONBITA
IJJAHUPOBAHUS TIOCTYNIKOB M OIIEHKM HMX BO3MOXXHBIX TIOCIEACTBUN JJId
OKpY’)KaroIel Cpeapl; OCO3HAHME TIJIO0ATBLHOTO XapaKTepa SKOJOTHYECKUX
IpoOJIeM U MyTeH WX PelIeHUs]; CIIOCOOHOCTh MPUMEHATh 3HAHUS, TTOJTydaeMbIe
IIpU U3YYCHUU XUMUH, JIJIs PEIICHUS 3aJ1a4, CBSI3aHHBIX C OKPYKaIOIIeH Cpeaoil;
AKTUBHOE HENPUATHE JCUCTBUM, IPUHOCAIIUX BpEIl OKPYKAIOIIEH CpEJE;
OCO3HAHHWE CBOEH pOIM KaKk TpaxJAaHWHA H TMOTPEOUTENs] B YCIOBHSIX
B3aUMOCBS3U TPUPOTHOM, TEXHOJIOTHYECKON U COLUAIBHON CPEJl; TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU IEATEIBHOCTH SKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl 00yJArOITUXCS, OCBOMBIIHX IMPOrPAMMY 10
XUMHUHM OCHOBHOTO 00IIIEro 00pa3oBaHMs, BKIIOYAIOT:

YCBOCHHE MEXTUCIUTITMHAPHBIX (MEXMpeIMETHBIX) MMOHSITHH,
OTpaXAIOIMNX MaTepUaIbHOE €IUHCTBO MHPA M IPOIECC MO3HAHUA (BEIIECTRO,
CBOWMCTBO, JHEPrus, SBJICHHUE, HAyYHBIM (PaKT, 3aKOHOMEPHOCTh, THIIOTE3a,



3aKOH, TEOpHs, HAOJIOJIEHHE, HU3MEPEHHE, HCCIEI0BAaHUE, SKCIEPUMEHT U
JpyTHe);

OBJIaJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSAMH (I103HABATEIIbHBIMU,
KOMMYHUKATHUBHBIMHM,  PETYJISTHUBHBIMHM),  BaXXHBIMM  JUIsl  IOBBIIICHUS
3G ()EKTUBHOCTH OCBOCHUS COAEp)KaHUSA y4dyeOHOro mpeamera, (GOpMHpPOBAHUS
KOMIIETEHUIUA, a Takke MPOEKTHO-UCCIAEAOBATENbCKOW  JIESITEIbHOCTH
o0Oy4aromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCHOJIB30BaTh B  y4eOHOM, TMIO3HABaTEIbLHONW U
COLIMAJIBHOM ITPAKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble JJoruyeckue aeicTBU:

YMEHHSI UCTIOJIb30BaTh MPUEMbI JIOTHUECKOTO MBIIIJIEHUS] TIPU OCBOEHUM
3HAHUW: PpACKPBIBATh CMBICI XUMHYECKMX TOHATHH  (BBIACTATH  UX
CYIIECTBEHHbIE  TPU3HAKHU, YCTAaHABJIMBATH B3aWMMOCBSI3b C  JPYTUMU
MOHSATUSAMM); aHAJIM3UPOBATh, CPAaBHUBATh, 0000IaTh, BHIOMpPATh OCHOBAHUS
JUISL KJTacCU(UKAIIMA M CUCTEMAaTH3aIlMi XUMHYECKHUX BEIIECTB U XMMHUYECKHUX
peaKkIuii; ycTaHaBIMBAaTh NMPUYWHHO-CIEICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH
U3YUYEHUsS, CTPOUTH JIOTUUECKHUE pacCyXIAeHUs (MHIYKTUBHBIC, JICAYKTHUBHBIC,
10 aHAJIOTHH); TpeyiaraTh KPUTEPUU U BBIABISITH OOIIME 3aKOHOMEPHOCTU U
MPOTUBOPEUHUS] B U3YYaE€MBIX MpoOlleccax M SIBICHUSX; MPOBOAUTH BBIBOALI U
3aKJIFOYEHUSI; YMEHUS MPUMEHATH B MPOIIECCe MO3HAHUS MOHITUS (TpeIMETHBIC
U METalpeaMETHBIE), CUMBOJIMUYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yEMbIC B
XUMHUHU, TPeoOpa3oBbIBATh MOJEIbHBIC NPEACTABICHUS — XUMHUYECKHH 3HAK
(cuMBOJI BJIEMEHTA), XUMUYecKass GopMyJia U YpaBHCHHE XUMHUECCKON peaKIuu
— IPU PEIICHUH YYEOHBIX 3a/1a4; ¢ YYETOM ITHX MOJEIbHBIX IMPEICTaBICHUM
XapaKTEepHU30BaTh U3YYAEMbIE XUMUYECKHUE BENIECTBA U XUMUYECKHUE PEAKIIHH.

ba3oBble uccienoBaTreJbCKHe AeHMCTBUS (MeTOAbI HAYYHOIO IMO3HAHUA
BeIEeCTB U SIBJICHMI):

YMEHUS MPUMEHSATh METOJbl HAYYHOI'O MO3HAHUS BELIECTB U SIBICHUM HA
SMIIUPUYECKOM W TEOPETHYECKOM YPOBHSAX B Y4YCOHOM ITO3HABATEIBLHOH M
MPOEKTHO-UCCIICAOBATEIBLCKON AEATEILHOCTH;

YMEHUS MCHOJIb30BAaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUSI U CaMOCTOSITEIBHO CTaBUTh BOMPOCHI, AHAIM3UPOBATH (PAKTHI,
BBISBIIAITE HW  (POpMyIupoBaTh NPOOJIEMYy, ONpENaeisaTh Iedb | 3a7adH,
COOTBETCTBYIOIIME PEIICHUIO TMPOOJEMBI; MpeajaraTb OINMUCATEIbHYIO WIH
OOBSICHUTENBHYIO TUIIOTE3Y U OCYIIECTBISATH €€ MPOBEPKY; YMEHHUS ITPOBOJIUTH



U3MEpEeHHs] HEOOXOIMMBIX MapaMeTpoB, BBIYHCICHHUS, MOJCIUPOBAHNUE,
HaOJIOJICHUSI U DKCIIEPUMEHTHI (pEaJibHbl€ W MBICICHHBIE), CaMOCTOSITEIHHO
MIPOTHO3UPOBATh PE3YJbTaThl, (POPMYJIUPOBATH OOOOLIEHUS W BBIBOABI 110
pe3ysbTaTaM TMPOBEJIEHHOTO OINbITAa, HCCIEAOBaHUS, COCTABIATH OTYET O
npoJie’aHHoi padbore;

Pab6ora ¢ undgopmanmeii:

YMECHHS OpPHUEHTHPOBAThCS B Ppa3IMYHBIX HCTOYHHMKAX WH(popManuu
(Hay4HO-TIOMyJISIpHAsl JIUTEepaTypa XHMHYECKOTO COJAEp)KAaHUSA, CIPABOYHBIC
nocobus, pecypcbl MHTepHETa); aHANM3UPOBAaTh WHPOPMAIUI0 U KPUTHUECKU
OLICHWBAaTh €€ JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTH, OTOHMpaATh W
MHTEPIPETUPOBATh MH(OPMAIINIO, 3HAYUMYIO ISl pelIeHHus y4eOHOW 3anayw;
YMCHHS TPUMEHSATH Pa3JIUYHBIE METOJbI W (OPMYJIHMPOBATH 3aIlPOCHl IPHU
noucke W oroope HMH(MOpMANNUU, HEOOXOAWMMOW JJisi BBINOJHEHUS YUYEOHBIX
3a/a4;, WCIOJIb30BaTh WH(MOPMAINMOHHO KOMMYHHUKATHBHBIE TEXHOJOTHH U
pa3MyHbIC MOWCKOBBIC CHUCTEMBI; CAMOCTOSITEIIEHO BBIOMPATH ONTHMAIBHYIO
dbopmy nipeacTaBiaeHus nHGopManuu (CxeMbl, rpaduKy, JUarpaMMbl, TaOJIHIIBI,
PUCYHKH U Jipyrue (OpMbI); YMEHUS UCIOJIB30BaTh HAYUYHBIN SI3bIK B Ka4eCTBE
cpenctBa pabOThl ¢ XUMUYECKON MH(OpMalel; TPUMEHITh MEXIPEIMETHbIE
(pu3mUeckue U MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (DOPMYIIBI, a00OpeBUATYPHI,
HOMEHKJIATYpy, HCIIOJNIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpellCTBA HAIJISITHOCTH.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

1) ymenus oOmieHust (MMCbMEHHON U YCTHONM KOMMYHHUKAIIMH):

NPEJICTABIISATh MOJYYCHHBIE PE3yJIbTAThl I03HABATEIIBHON JICSITEIIBHOCTH B
YCTHBIX W TMHCBMEHHBIX TEKCTaX; MYyOJIWYHO BBICTYNaTh C Tpe3eHTaIuei
pPE3yIbTATOB BBINOJHEHUS XMMHYECKOTO 3KCIEpUMEHTa (MCCIe0BaTEIbCKOM
7a00paTOPHON WU TPAKTHYECKOW paboThl, y4eOHOTO TIPOEKTa); B XOJe
auanora W (WIiM) AUCKYCCHM 3aJaBaThb BOMPOCHI MO OOCYKJaeMOW TeMe U
BBICKa3bIBaTh WU, (HOPMYIUPOBATH CBOM TMPEMIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MPEIJIOKEHHOM 3a1a4u.

2) yMeHHs y4eOHOTO COTpYIHUYECTBA (TPYIIIOBast KOMMYHUKAIIWSA):

y4acTBOBaTh B I'PYINNOBBIX (hopMax pabOThI: MJIAHUPOBATH OPraHU3ALUI0
COBMECTHOW pabOThl, OMPENENATh CBOIO POJib, PACIPENETATh 3aJaul MEXIY
YJIeHaMU TPYIIIbl; BBIMOJHITH CBOI YacTh pabOThl, KOOPAUHUPOBATH CBOU
JNEUCTBUS C NIEUCTBUSIMU JIPYTUX UYJICHOB KOMAaHbI, ONMPEACNSITh KPUTEPUU TIO
OIICHKE Ka4eCTBa BBINOJHEHHOW pabOThI; peliaTh BOZHUKAIOUIME MPOOJIeMbl Ha



OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAHMS TMO3UIMN, y4acTBOBAaTh B
oOCyXJeHnrd, OOMeHEe MHEHUSIMH, «MO3TOBOM IITypMe» U APYrux Qopmax
B3aUMOIEUCTBUA.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBHS

OBnazeHne yHUBEPCAIbHBIMU YUYE€OHBIMH PETrYJISTUBHBIMU JIEUCTBUIMU
BKJIIOYAET Pa3BUTUE CAMOOPraHU3alli, CAMOKOHTPOJIS, CAMOKOPPEKIUHU, B TOM
quce:

YMEHHUs pelaTh y4eOHbIE U MCCIIEN0BATENIBCKHUE 33Ja4H: CAMOCTOSITENIBHO
BbIOMpaTh Ccroco0 pemieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIIUA €  Y4eTOM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO pPadOTy mpu
pellleHny y4yeOHOM WM HCCIIEeOBaTENbCKOM 3aJauM; Ha OCHOBE IOJYyYEHHBIX
pe3ynbTaTtoB  (GOPMYIHPOBAaTH OO0OOIIEHUS U  BBIBOJbI, MPOTHO3UPOBATH
BO3MOYKHOE pa3BUTHE IPOLECCOB; aHAIU3UPOBATH PE3YJbTaThl: COOTHOCHUTH
CBOM JICHCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISATH CAMOKOHTPOJIb
JESITEIbHOCTU; KOPPEKTUPOBATh CBOIO JIEATEIIBHOCTh HA OCHOBE CAMOAHAJIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHHSI MPOrpaMMbl MO XMMHUHU OCHOBHOIO
o01rero o0pa3oBaHus Ha YIIIYOJICHHOM YPOBHE MMEIOT 00IIee CoIepKaTeIbHOE
SAPO C MPEIMETHBIMH pe3yibTaTaMU 0a30BOTO YPOBHS, COTJIACOBAaHBI MEXIY
c000, YTO MO3BOJISIET PEAM30BLIBATh YIIyOJEeHHOE M3yUYCHHE KaK B paMKax
OT/ACJIBHBIX KJAcCOB, TaK M B paMKax pealu3alud HWHIUBUIYaJIbHBIX
o0pa3oBaTeIbHBIX  TPACKTOPHWM, B TOM UHCIE HCIOJB3YS  CETEBOC
B3aUMOJICHCTBUE oOpraHuzanuu. Ilo 3aBepuieHHMM peaau3alid MNPOrpaMMBbI
YIIIyOJICHHOTO YPOBHS OOYyYaroIIMecs CMOTYT JeTajdbHee OCBOUTH MaTepHal,
OBJIQJICTh PACIIMPESHHBIM KPYIrOM TOHSATHM M METOJIOB, peIlaTh 3aj1add Ooliee
BBICOKOTO YPOBHSI CJI0KHOCTH.

[IpenmeTHble  pe3ynbTaThl  BKIIOYAIOT: OCBOEHHE  OOYyYarOIIUMUCS
HAay4YHBIX 3HAHUMW, YMEHHMA € CHOCOOOB JEWCTBUM, CIEHUPUUSCKUX IS
MpeaIMETHON 00sacTh «XHMHS»; OCHOBHI HAy4YHOTO MBIIIJICHUS; BB
JNEATCIBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETaINH,
nmpeoOpa3oBaHUI0 M TPHUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M PpPeabHBIX



KU3HCHHBIX YCIIOBHUAX; 00CCIICUNBAIOT BO3MOXHOCTh YCIICIITHOIO OOyUeHHUs Ha
CIICAYIOIIEM yPOBHE 00pa30BaHMUSI.

K xonmy oOyuenuss ¢ 8 knacce y oOyuwaromierocss OyayT chOpMHUPOBAHBI
CIIEYIONINE TPEIMETHBIC pPe3yJbTaThl HM3YyYCHHUS XUMUU Ha YriayOJICHHBIM
yYpOBHE:

pPacKphIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX MOHSTHUW: aTOM, MOJIEKyIa,
XUMHUYECKHI BJIEMEHT, METallJl, HEMETAIJI, aJUIOTPONUs, MPOCTOE BELIECTBO,
CJIO)KHO€ BEILECTBO, CMeCh (OJIHOPOJHAsT W HEOJHOPOJHAs), BaJIGHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsI U MOJIEKYJISIpHAsA Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas JOJISI XUMHUYECKOrO SJIEMEHTa B COCIMHEHUH,
MOJISIDHBI  O0BEM, OTHOCUTENbHAS IUIOTHOCTh Ta30B, OKCHJ, KHUCIIOTAa,
OCHOBaHHUE, COJIb, aM(OTepHBbINH OKCHU, aMPOTEPHBIM THAPOKCH, XUMUUYECKas
peakius, KilacCU(UKAIMUS  pEaKIHi: peakiuu COSTUHCHMs, PEaKIUH
paslioKEHUs,  pEeaklWH  3aMelleHus, peakiuu  oOMeHa, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu; TerioBod d(dQeKT peakiuu; SIpo aroma,
ANIEKTPOHHBIN CJIOM aTroma, aToOMHas OpOuTallb, paguyc aroMa, XUMUYecKas
CBA3b, NOJISIPHAS W HENOJSIPHAsl KOBAJEHTHAs CBS3b, HMOHHAS CBS3b, HOH,
KaTMOH, aHWOH, pacTBOp, MaccoBas JOJs  BemiecTBa  (IIPOILIEHTHAs
KOHIIEHTpAIKs) B PacTBOpE, MOJISIpHAs KOHIIGHTpAIMsl BEIIECTBA B PAacTBOPE;
ANEKTPOOTPULIATEIIBHOCT, CTEICHb OKHUCJICHUS, OKHCIIUTENN U
BOCCTAHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHCIIUTEIbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUU, METO]I AIEKTPOHHOTO OalaHca;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TOHATUA U
OPUMEHATH 3TH HOHITUS NIPU ONUMCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJHUKY HJisi COCTaBieHUs (opmyn
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

OTIpEJIeNSITh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHECHUSX,
CTETICHb OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTD
BEIIECTB K ONPENEICHHOMY KIAcCy COeAuHEHWH 1o QopmynaM, BHUIBI
XUMUYECKOU CBSI3U (KOBAJEHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIUHEHHUSIX;

PacCKphIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuonnueckoro 3akona /. 1. MenaeneeBa, aTOMHO-MOJIEKYJIAPHON
TEOpHUH, 3aKOHA ABOTraJpo M €ro CJIEACTBUN, MPEACTaBICHUA O HAYyYHBIX
METO/IaX TMO3HAaHWUS, B TOM YHCIIE JKCIEPUMEHTAIBHBIX W TEOPETHUYECKUX
METO/IaX UCCIEAOBAHNS BEIIECTB U U3YUYCHUSI XUMUYECKUX PEAKIUN;



JE€MOHCTPUPOBATh NMOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJ0xeHus B Ileproauueckoil cucreme:

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3ziinyaTh MOHATHS «TJAaBHAsl MOATpYMNa
(A-rpynma)» u «nobounass noxarpymnmna (b-rpymnma)», «manble NepuOIb» U
«OO0BIINE IEPUOBIY;

COOTHOCHTH 0003HaYEHUsI, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas
cuctemMa xummudeckux odnementoB J[. M. MenneneeBa», ¢ YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
aJ11pa, o0IIee YMCIIO0 IEKTPOHOB U PACTIPEEICHUE UX TI0 3JI€KTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJOXKEHUA dyeMeHTa B llepuonuueckoit cucreme ¢
pacnpesieIeHUeM 3JIEKTPOHOB IO YHEPreTUYECKUM YPOBHSIM, MOJYPOBHAM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIacCU(UIIUPOBATH XUMHUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakluu (110 YUCITY U COCTAaBY YYACTBYIOIIMX B PEaKIMU BEIIECTB,
1o TeryIoBoMy 3 PexTy);

XapaKkTepu3oBaTh (OMUCHIBATh) (PU3MYECKHE M XHMHUYECKHE CBOMCTBa
OPOCTBIX U CJOXHBIX BEILIECTB: KHCIOpPOJAa, BOJAOPOJA, BOABI, 0OIIME
XMMHUYECKUE CBOWCTBA OKCHJIOB, KUCJIOT, OCHOBAHUN U COJIEH, T€HETUYECKYIO
CBSI3b MEXKIY HUMH, NOATBEpXKAas NpUMEpaMH MOJEKYJSPHBIX YpPaBHEHUU
COOTBETCTBYIOLIUX XUMHUECKUX PEaKIIN;

OIKCHIBATh POJIb KMCIOPOJA, BOJOPOAA U BOABI B MIPUPOAHBIX IPOIECCAX,
B JKMBBIX OpraHu3Max, MX @PUMEHEHHE B DPa3IMYHBIX  OTpaCIAX
IPOMBILIUIEHHOCTH, BO3MOKHOE MCII0JIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSICHATH U NPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX
COCTaBa U CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX NPEBpALICHUN B
pPa3IUYHBIX YCIOBUSX;

BBIUYHCISATH OTHOCHUTEIBHYK) MOJIEKYJISIPHYI0O M MOJSPHYIO MAaccChl
BEIECTB, MOJISIPHYIO MAacCy CMECH, MOJIBHYIO JIOJIK XUMHUYECKOIO 3JIEMEHTA B
COEIMHEHHM, MAaCCOBYIO JIOJNII0 XHUMHYECKOro JJIeMeHTa 1o (opmyre
COEMHEHMsI, HAXOIUTh MpOCTeiiyo (GopMyiny BeliecTBa MO MAacCOBBIM WU
MOJIBHBIM ~ JIOJIIM 3JIEMEHTOB, MAacCOBYIO JIOJIFO BELIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIEHTPAllMIO BEIlecTBAa B PAacTBOpPE, NPOBOJAUTH pPAacdeThl IO
YPaBHEHUSIM XUMHUYECKOMN peaKInu;

OPUMEHATh OCHOBHBIE OINEpAIMM MBICIUTEIBHON AESATEIBHOCTH — AHAJIN3
M CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMATH3alluio, KIacCHU(pUKAIUIO,
BBISIBJIEHUE TPUYUHHO-CJIEICTBEHHBIX CBA3EH — JUIsl U3yYEHUsI CBOWCTB BEIIECTB
U XUMUYECKMX pEeaKlUil, €CTeCTBEHHO-HAy4YHbIE€ METOJbl IO3HAHHUS —



HaONIoICHUE, W3MEpEHUe, MOJCIMPOBaHUE, OJKCIEPUMEHT (peajbHbIl U
MBICJIEHHBIN ) — JUIsl OCBOEHHUS Y4eOHOIO COACpKAHUS;

pacKpbIiBaTh CYIIHOCTh MPOIECCOB OKUCICHHS W BOCCTAHOBJICHHS,
COCTaBJISITh YPaBHEHHUS MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIU
(MEeTO/10M 2JIEKTPOHHOTO OajiaHca);

yCTaHABIMBATh CBS3M MEXKAY pealbHO HAOIIOAAEMBIMU XHUMHUYECKUMHU
SABIICHUSIMH W TIPOIIECCAMM, TIPOMCXOASIIMMU B MaKpo- U MHKPOMHDE,
OOBSCHATH PUIMHBI MHOTOOOPA3Ms BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS
CO 3HAHUSMH JPYTUX YIEOHBIX IPEIMETOB;

coOmogaTh mpaBwia Oe3onmacHoM paboTel B J1a0OpaTOpuM  MpHU
UCTIOIh30BAaHUHM XMMHUYECKOM TOCYyIbl UM O00OpyJOBaHUsS, a TakKe IMpaBHIia
oOpaleHusi ¢ BENIECTBAMH B COOTBETCTBUM C HHCTPYKUHMSMHU BBITOJHCHUS
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX PaOOT IO MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIEeCTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
OTpEJICTICHHOW MaccOBOWM JIOJ€l PacTBOPEHHOTO BEIIECTBA, PELICHUIO
OKCIIEPUMEHTATBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHHMUYECKUX
COCJIMHCHUI;

J€MOHCTPUPOBATh BJIAJIEHUE OCHOBAMU XUMHYECKOH TI'PaMOTHOCTH,
BKJIIOYAlOIle  yMeHuss  Oe3omacHOro  oOpaiieHuss ¢ BellecTBamu,
UCMOJIb3yEMbIMU B ITOBCEHEBHOM KU3HU, a TAK)KE 3HAHUE MTPABUJI [TOBE/ICHNUS B
1eJsAxX cOepekeHus 3J0pOBbs U OKPY KaroLIeil cpebl.

K xonmy oOyuenusst ¢ 9 knacce y oOyuyaromerocs OyayT chOpMHUPOBAHBI
CIICIYIONUE TPEIMETHBIE PEe3ylbTaThl HM3yYeHUS XUMHUU Ha YIIyOJICHHBIM
ypOBHE:

pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHSATHH: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KAaTHOH, aHHUOH, AJEKTPOOTPULATEIbHOCTD,
CTETICHb OKWCJICHUS, XUMHYECKasi peakiusi, TeTIOBOi A (EeKT peakiuu, Mob,
MOJISIPHBIN 00BEM, PacTBOP;

ANEKTPOJIUTBI,  HEJJIEKTPOJUTHI,  DIIEKTPOJUTHYECKAss  JIHUCCOLMAIIMS,
peaknuu HMOHHOTO OOMEHa, THUIPOJIU3 Cojei, oOpaTUMbIe M HEOOpaTUMBIE
peakiuu,  OKUCIUTEIbHO-BOCCTAHOBUTEJBHBIE  PEAKUHUH,  OKUCIUTEINb,
BOCCTAHOBUTENb, OKHCJIEHHUE KM BOCCTAHOBJIEHHUE, JJIEKTPOJIU3, AJJIOTPOMUS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, WOHHAS, METaJUIMYeCcKas),
MEKMOJIEKYJISIpHbIE B3aUMOJEHCTBUS (BOJOpPOAHAs CBA3b, CUJbl BaH-nep-
Baanbca), = KOMIUIEKCHBIE = COEJUMHEHHMS,  KPUCTAUNIMUYECKUE  PEIIETKU
(mpuMUTUBHAsS KyOuyeckas, 00BbEMHO-IIECHTPUPOBAHHAS KyOuueckas,



IpaHelEeHTPUPOBaHHAs KyOuueckasi, TeKcaroHajdbHas IUJIOTHOYMAKOBAaHHAs),
KOppO3Hsl METAaJIOB, CIUIABBI; CKOPOCTh XHMHUYECKOM pEaKlIHH, KaTajaus,
XUMHUYECKOE PAaBHOBECHE, DIEMEHThl XUMHYECKOW TEPMOJWHAMUKU KaK OJHOU
13 TeopeTuyecknx ocHoB xumuu; IT1K;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHUM U
MIPUMEHSATH 3TU MTOHATUS MPU OTMIMCAHUM BEIIECTB U UX MPEBPAILICHUN;

UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsl COCTaBlIeHHs (popmyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX  PA3JUYHOrO  COCTaBa, MPUHALICKHOCTH  BEIIECTB K
OTIPENICICHHOMY KJIacCy COeAMHEHUU mo (opmylsiaM, BUIbI XUMUUYECKOUW CBSI3U
(KOBaJIEHTHOW, HWOHHOW, META/UIMYECKON) B HEOPraHUYECKUX COCIUHEHUSX,
3apsii UOHA TI0 XUMUYECKOW (popMyrie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIUHEHUH, TUIl KPUCTAJUIMYECKON PEIIeTKHU KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cmbich [lepuoguueckoro 3akona [[. U. MenneneeBa u
JTEMOHCTPUPOBATH €TI0 MOHUMAaHHUE:

OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CHUCTEMBbl XMMHUUYECKHX DJIEMEHTOB: pa3jiMyarh MOHATHS «A-Tpynna» u «b-
TPYIIaY, «Majble IIEPUOLI» U «OOJIBIINE TIEPUOIBIY;

OOBSICHATH CBSI3b TOJIOKEHMsI 3JieMeHTa B llepuomuueckoil cucreme c
pacnpenesieHueM HJIEKTPOHOB IO AHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM H
OpOHUTAJISIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

BBIJICIIATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB JIEMEHTOB M UX
COCMHEHUN (KHUCJIOTHO-OCHOBHBIX U  OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB OKCHJIOB M THJAPOKCHJIOB) B Mpejeiax MalbIX MEPUOJOB U TJaBHBIX
MOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

PaCKpBIBaTh CMBICH TE€OPUU DJIEKTPOJUTHYECKOM THCCOLMALINM, 3aKOHA
I'ecca m ero crnencrBuii, 3aKOHA AEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEHU
W3MEHEHUs CKOPOCTHM XHWMHWYECKOM pEaklUu, HaIpaBJICHUs CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT Pa3IMYHBIX (DAKTOPOB;

KIaCCU(UIIUPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakinu (110 YUCIY U COCTaBy YYacTBYIOLIMX B PEaKlUH BEIIECTB,
no TtemioBoMy 3G@dexTy, MO arperaTHOMy COCTOSIHUIO PEareHToB, IO
M3MEHEHUIO CTEMEHEH OKUCIECHHSI XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH,
M0 Y4acTHIO KaTajau3aTopa);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOIME XUMUYECKHE CBOMCTBAa BEILECTB
pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAWMHEHHUH, NOATBEPXKIAsd 3TO



OMHUCaHue npuMepamMu MOJICKYJSIDHBIX ~ W HWOHHBIX  ypaBHCHHH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;

COCTaBJSITb YPAaBHEHUS: DJIEKTPOJUTUYECKON JUCCOIMALUU  KHUCIOT,
LIEJI0YEH M COJIEH; TIOJHBIE U COKPAILLICHHBIE YPAaBHEHUS pPEAKLUNd HOHHOIO
oOMeHa; peakiui, MOJATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUYECKOW CBS3U
MEXK]Ty BEIIECTBAMU PA3IUYHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTh TIPOIIECCOB THUIPOJIM3a COJIEM TMOCPEACTBOM
COCTaBJICHUS KpaTKWX HWOHHBIX W MOJICKYJISIPHBIX YpaBHEHUW pEaKIIHi,
CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKIUid  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHca 3TUX PeaKIuii;

peCKa3bIBaTh XapaKkTep Cpeabl B BOAHBIX pACTBOPaxX COJICH;

XapaKTepu3oBaTh (OMUCHIBaTh) (U3MYECKUE U XUMHUYECKUE CBONCTBA
IMPOCTHIX BEHIECTB (KUCIOPOJ, O030H, TpaduT, anmas, KpemMHUH, Oop, a3or,
dbocdop, cepa, xj0p, HATPUH, KalWii, MarHUM, KaJdbIlMH, aJFOMUHUHN, KEJe30,
MeJlb, IIUHK, cepeOpo) U 00pa30BaHHBIX UMM CJIOKHBIX BEIIECTB, B TOM YHCIIC
UX BOJHBIX PAacTBOPOB (aMMHUAaK, XJIOPOBOAOPOMA, CEPOBOAOPOMA, OKCHJIBI
yraepona (II, 1V), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V),
cepet  (IV, VI), cepuucras, cepnHas, a3otHasi, QocdopHas, yrojapHasi,
KpEMHUEBass KHUCJIOTbl, OKCHUIbl M TUIApoKcHabl MeTtaiioB [A—IIA-rpynm,
amromunus, meau (1), nuaka, sxenesa (11 u 111));

MOSICHATh COCTaB, OT/EJIbHBIE CIOCOOBI MOTYYEHHUSI U CBOMCTBA CIOMKHBIX
BEIECTB (KUCIOPOACOAEPKAIME KUCIOTHI XJIOpa, a30THCTast, O0OpHAsl, yKCyCHas
KUCTIOTHI M UX coiu, rajorenuasl kpemuus (IV) u docdopa (Il u V), oxcun u
rugpokcua xpoma (III), nepmanranat kanus;

OMKCHIBATh POJIb BAXKHEHIIMX H3y4YaeMbIX BEIIECTB B MPUPOIHBIX
npoleccax, BIUSHHE HA JKUBBbIE OpPraHU3MbI, NPUMEHEHHE B Pa3IMYHBIX
oTpacisiX HSKOHOMHUKH, HCIOJIb30BaHUE JUISI  CO3JIaHUS  COBPEMEHHBIX
MaTE€pUAIOB U TEXHOJIOT U,

NPOBOAUTh  PEAKIMH, MOATBEPXKIAIONME  KAUYEeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB, PACMIO3HABATH OIMBITHBIM ITyTEM COJEPIKAIIUECS B BOIHBIX
pacTBOpax HMOHBI: XJIOPHUA-, OpOoMUA-, HOIUI-, CylbdaT-, hocdar-, kKapOoHAT-,
CWIHMKAT-, CynbQUT-, CyabduI-, HUTPAT- U HUTPUT-WUOHBI, THIPOKCHUI-HOHEI,
KaTHOHBI aMMOHHUS, MarHus, KajblMs, aJlOMUHUS, xene3a (2+) u xenesa (3+),
Menu (2+), HMHKa;

OOBSCHATH ¥ TPOTHO3UPOBATH CBOMCTBA BAXHEHIIINX M3y9IaeMbIX BEIECTB
B 3aBUCHMOCTH OT HX COCTaBa M CTPOEHHUS, MPUMEHEHUE BEUIECTB B
3aBUCUMOCTH OT UWX CBOWCTB, BO3MOXXHOCTh TMPOTCKAHUS XHUMHYCCKUX



MPEBpAIICHUN B PAa3IMYHBIX YCIOBUSAX HA OCHOBE PACCMOTPEHHBIX IJIEMEHTOB
XUMHYECKOW KHHETUKH U TEPMOIMHAMHUKHY;

BBIYUCIIATh OTHOCHUTENBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMEHTa 1Mo (GopMmyse COeIuHEHHS,
MAacCOBYIO JIOJII0 BEIIECTBA B pPACTBOPE, MOJBHYIO OO0 XHMHYECKOTO
DJIEMEHTa B COCJMHEHHH, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBa B PacTBOPE,
HaXOJWTh TPOCTEHIIYI0 (QOpPMYTy BelIecTBA MO MAacCOBBIM MM MOJBHBIM
JOJISIM DJIEMEHTOB, MPOBOAMUTH PACUETHI IO YPAaBHEHHUSIM XUMUYECKUX PEaKIuid
C y4ETOM HEJIOCTAaTKa OJHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXO/A MPOIYKTa,
3HA4YeHHMsI TETJIOBOTO A (eKTa peaKifu, OMPeIeNIITh COCTaB CMECeH;

coOmoaTe mpaBwia Oe3onmacHoM paboThl B J1a0OpaToOpuM  MpHU
UCTIOJB30BAaHUHM XUMHUYECKOW TOCYIbl M OOOpYyAOBaHHWsS, a TakkKe IpaBHiia
oOpalieHusi ¢ BENIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMHU BBITOJHCHUS
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX PaOOT IO MOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEMIECTB (aMMHaKka | YIJEKUCIOr0o Ta3a) W PEHICHHIO
OKCIIEPUMEHTANIBHBIX 33/7ad TI0 TeMaM Kypca, NpPEICTaBIATh pPe3yabTaThl
OKCIIEpUMEHTa B (OpME BBIBOJIOB, OKA3aTENbCTB, TpadUKOB, TaOJNUIl |
BBISIBJISITH IMITUPUUECKHIE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE ONEPALUU MBICIUTEIBHOU ACSTEIHHOCTH (aHATU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEeHHE, CUCTEeMaTH3allMI0, BBISBICHUE NPUUMHHO-
CJIEICTBEHHBIX CBfA3€H) MpPU M3YyUYEHUU CBOMCTB BEIIECTB W XWMHUYECKUX
peaxiuii, BJIaJIeTh €CTECTBEHHO-HAYYHBIMU METOJIaMM MO3HaHuA (HabItoIeHne,
U3MepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN U MBICIICHHBIN);

NPUMEHATh MpaBuiaa 0€30macHOrO  OOpalmieHWss C  BEIISCTBaMH,
UCIIOJIb3YEMbIMU B TIOBCEJHEBHOM >KWM3HM, IMpaBuja TIOBEICHUA B IEIAX
cOepexeHus: 370pPOBbSl U OKPYKAIOMICH MPUPOAHONW Cpebl, MOHUMATh BpPEI
(omacHOCTh) BO3ACHMCTBHS Ha >KUBbIE OPIaHU3MBl OINPEACIICHHBIX BEIIECTB,
MOSICHAT, Ha TPUMEpPax CIOCOObI YMEHBIICHUS W TPEIOTBPAIICHUS UX
BPEIHOTO BO3JEHCTBUS, 3HAUEHUE JKUPOB, OEJIKOB, YIJIEBOJOB Ul OpraHu3Ma
YeJI0BeKa;

UCMOJIb30BaTh NOJyUYEHHbIE MPEACTaBIEHUS 0 chepax MpodhecCuoHaIbHOM
TESITETPHOCTH, CBSI3aHHBIX C HAYKOM W COBPEMEHHBIMH TEXHOJOTHSMH, KaK
OCHOBY JUIsl TpO(ECCHOHAIbHON OpUEHTAIMM M JJIsI OCO3HAHHOTO BBHIOOpa
XAMHHU KaK TPO(HUIBHOTO TpeaMeTa IpH MPOIODKEHUH OOY4YeHHUS Ha YpOBHE
cpeaHero ooIero oOpa3oBaHus;

y4aCTBOBATh BO BHEYPOUYHOU MIPOEKTHO-UCCIIEI0BATEIBbCKON
ACSITEIPHOCTH XUMHUYECKOH W  XHUMHKO-3KOJIOTHYECKOH HaIpaBICHHOCTH,
NpUOOpPECTH OMBIT TMPOBEACHHUS YUYEOHBIX HCCIEAOBAHUNA B  YCIOBHAX



oOpa3oBaTebHBIX  OpPraHW3allMii, a TakXke oOopraHu3anuii  (LEHTPOB)
JOTOJTHUTEIBHOIO 00pa30BaHUs AETEM.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTsbI
Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE TOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 10 5 POIII https://resh.edu.ru
' MPaKTHYECKOI
JEeSITEITLHOCTH YeJIOBEKa
12 BerectBa 1 XUMHUECKHUE 28 1 POIII https://resh.edu.ru
' peaxiuu
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
91 Boznyx. [lonsarue o razax. 19 1 1 POIII https://resh.edu.ru
' Kucnopoa. Oxcupt
29 Bopopoa. Ionsitue o 3 1 POIII https://resh.edu.ru
' KHCIIOTaX M COJISIX
Boma. PactBopsl. [Tonstue POII https://resh.edu.ru
2.3 18 1 1
00 OCHOBaHUSX
OcHOBHBIE KJIacChl POII httos:/iresh.ed
2.4 HEOPraHUYECKUX 16 1 1 s./ITesN.ecUl.Il

COEeIMHEHUN



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro mo pazneny 61
Paznen 3. Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3j1emenToB JI. U. MennesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX 3JIeMeHTOB [1. 18 POII https://resh.edu.ru
N. MenneneeBa. Ctpoenue
aToma
XuMHUYecKas CBS3b.
3.2 OKHUCITUTENBHO- 16 1 POIII https://resh.edu.ru
BOCCTAaHOBUTEILHBIE
peakiumn
Hroro mo pazgeny 34
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 136 5
10 [TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

9 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uupposbie
Ne i/ P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMuueckasi peakums
[ToBTOpEHUE U yriaybieHrne 3HaHU| o POII
1.1 8 https://resh.edu.ru
BEIIECTBE
POIII
OCHOBHBIE 3aKOHOMEPHOC OTeKa
1.2 HOBHBIC SAROHOM va TH HpOTeiAmm 14 1 1 https://resh.edu.ru
XUMHUYECKUX PeaKIni
POII
DNeKTpoIUTHYECKAs TUCCOLMALIUS.
13 P ACCORTAT 14 1 2 https://resh.edu.ru
XUMHUYECKUE peakiiy B pacTBOpax
Hroro mo pazgeny 36
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
POII
OOm1ast XapakTepUCTUKAa XMMUYECKHX
2.1 B parcteh 8 1 https://resh.edu.ru
aneMeHTOB VIIA-rpynmnsl. ['anorenst
OO11ast XapakTepUCTUKAa XMMUYECKUX POIII
2.2 anemeHToB VIA-Tpynmsl. Cepa u eé 10 https://resh.edu.ru
COEJIMHEHUs
OO11ast XapakTepUCTUKAa XMMUYECKUX POIII
2.3 aneMeHTOB VA-rpymisl. A30T, pocdop u 12 1 https://resh.edu.ru
UX COEAMHEHHUS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OO0mast XapaKTepUCTUKA XUMUIECKIX

POIII

2.4 anemeHToB [VA-rpynmsl. Yrieposa u 13 https://resh.edu.ru
KpEMHMUI, UX coenHeHus. bop
Wroro mo pazueny 43
Pa3jnen 3. Merasujibl 1 MX COeIMHEHUS
POIII
3.1 OO0r1re cBOICTBAa METAILIOB 10 https://resh.edu.ru
POIII
3.2 Baxsnelmme MeTaiuibl U UX COSIMHEHUS 22 https://resh.edu.ru
Hroro mo pazueny 32
Pasznen 4. Xumus v oOKpy:Kamomas cpeiaa
BemiectBa 1 MaTepuaibl B )KU3HH POIII
4.1 genoBeka. OCHOBBI KOJIOTUIECKOM 5 https://resh.edu.ru
IPaMOTHOCTH
Hroro mo pazgeny 5
Pa3nena 5. O0001menue 3Hanni
[ToBTOpeHUE M 0000IIEHE 3HAHUI PRI
51 OCHOBHBIX Pa3JesioB KypcoB 8—9 10 https://resh.edu.ru
KJIaCCOB
Hroro no paszneny 10
PesepBHOe Bpems 10



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

11







IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KouunyecTBo
4yacos
K
0
H
T
p
0 fp
aKT
Ne Tema ypoka ‘: nue | /dara JJIeKTPOHHBbIE HU(PPOBBbIE
n/n Bce CKM | H3y4YeHHs | o0pa3oBaTe/IbHbIE PeCypcChl
ro :1 e
o pad
oT
Pl
a
0
0
T
bl
Hpenver ximinit. Postb i 5 1 https://resh.edu.ru/subject/lesson/1521/start/
KU3HU YeTIOBEeKa
[Tonsitre 06 uctopuun
BO3HUKHOBCHUS M Pa3BUTHS 1 https://resh.edu.ru/subject/lesson/1521/start/
XUMUHU. XUMHUS B CUCTEME HAYK




Temna n BemecrBa. Puznueckue u
XUMHYECKHUE CBOMCTBA BEIIECTB

https://resh.edu.ru/subject/lesson/1521/start/

dusnyeckue U XUMHUYECKUE
SIBJICHUS
XUMHAYECKUN TUKTAHT

https://resh.edu.ru/subject/lesson/1521/start/

[TonsATHE O TEOpETUUECKUX
METO/1aX I03HaHUs B
€CTECTBEHHbIX HaykaX. icTounuku
XUMHUYECKON MH(pOpMauu

https://resh.edu.ru/subject/lesson/4065/conspe
ct/132360/

[IpencraBnenus o HAyYHOM
IIO3HAHUH HaA BMHI/IpI/I‘ICCKOM
YpOBHE: HaOII0JICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MO/ICTTUPOBAHUE.
[Tonsatue o meTo1ax paboThI ¢
XUMHYECKUMH BEIIECTBAMH.
OO6opynoBaHue MIKOJIbHON
XUMHUYECKOH JabopaTopun

https://resh.edu.ru/subject/lesson/4065/conspe
ct/132360/

[Ipaktuueckast padota Ne 1 o
teme "IIpaBuna paboTsl B
nabopaTopuu U MpUEMbI
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTele BellecTBa U CMECH

https://resh.edu.ru/subject/lesson/1522/start/

CriocoObl pasneneHus cMmecei

https://resh.edu.ru/subject/lesson/1522/start/

10

IIpakTuyeckas padora Ne 2 no
Teme "Paznenenue cMecelt (Ha
IIPUMEPE OUNCTKU IOBAPEHHOU




cosm)"

11

ATOMBI 1 MOJICKYJTBI

https://resh.edu.ru/subject/lesson/1521/start/

12

XUMHYECKHUE DIIEMEHTHI

https://resh.edu.ru/subject/lesson/1486/start/

13

[IpocTeie 1 CI0KHBIE BEMECTBA

https://resh.edu.ru/subject/lesson/1486/start/

14

BemectBa MoJIEKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

https://resh.edu.ru/subject/lesson/1520/start/

15

Xumnuaeckas popmyra.
BaneHTHOCTE aTOMOB XUMHYECKHUX
AIIEMEHTOB

[IpoBepounas padoTa

https://resh.edu.ru/subject/lesson/1520/start/

16

3aK0H MOCTOSIHCTBA COCTaBa
BEIIECTB

https://resh.edu.ru/subject/lesson/1520/start/

17

Onpenenenue BaJ€HTHOCTH
aToMOB TI0 (popMynaM OUHAPHBIX
COEeIUHEHNN

https://resh.edu.ru/subject/lesson/1520/start/

18

OTHOCUTeNnLHAsA aTOMHas Macca.
OTHOCUTENLHAA MOJICKYJIsIpHasd
Mmacca

https://resh.edu.ru/subject/lesson/1487/start/

19

BrrunciaeHnss OTHOCUTEILHOM
MOJIEKYJISIPHOM Macchl BEIIECTB,
MOJISIPHOM MacChl, MacChI BEIIIECTB
M KOJIMYECTBA BEILECTBA
CamocrosrtenpHas padboTa

https://resh.edu.ru/subject/lesson/1487/start/

20

MaccoBas 70151 XUMHYECKOT0
9JICMCHTA B COCAMHCHNU

https://resh.edu.ru/subject/lesson/1487/start/

21

Brruncinenns MmaccoBoy 10

https://resh.edu.ru/subject/lesson/1487/start/




XUMHUYECKOTO 3JICMEHTA T10
(dhopmyIie coenuHeHUs

Haxoxnenue npocreiiiieit

22 (bopMyIIbI BEIECTBA TI0 MACCOBBIM https://resh.edu.ru/subject/lesson/1487/start/
JOJIsIM 3JIEMCHTOB
Brruncienus npocrenieit

23 (POPMYIbI BELLCCTBA [10 MACCOBBIM https://resh.edu.ru/subject/lesson/1487/start/
HUJIN MOJIBHBIM JOJIAM DJICMEHTOB
CamocTtosrensHas padoTta

24 KonuuectBo BemecTBa. Mouib https://resh.edu.ru/subject/lesson/2063/start/
B3aumMocBs3b KOJIM4YECTBA, MAaCChI

25 Y YUCIIA CTPYKTYPHBIX €THHHUIL https://resh.edu.ru/subject/lesson/2063/start/
BeUIECTBa

26 MogsipHast Macca CMeCH BEIIECTB https://resh.edu.ru/subject/lesson/2063/start/

27 ﬁgiﬁ’; EOCTGZEZ:;;;KOFO https://resh.edu.ru/subject/lesson/2063/start/
Haxoxnenue npocreiiiieit

28 (OPMYJIEI BEILIECTB 110 MOIIbHEIM https://resh.edu.ru/subject/lesson/2063/start/
JOJISIM 3JIEMEHTOB
[IpoBepounas pabota
XHUMHUYECKHUE SIBJICHUSL.

29 XuMHYECKas peaKius u e https://resh.edu.ru/subject/lesson/1521/start/
IIpU3HAKKU

30 3aKOH COXpaHEHHUsI MacChl BEIIECTB https://resh.edu.ru/subject/lesson/1521/start/

31 ATOMHO-MOJIEKYIISIpHAS] TEOPHSL. https://resh.edu.ru/subject/lesson/4938/conspe

Kusee u gesrensHOCTH M. B.

ct/151106/




JlomoHOCOBa
[IpoBepounas pabora

32

XHWMHUYECKUE YPAaBHEHUS

https://resh.edu.ru/subject/lesson/1519/start/

33

THrIbl XUMHYECKUX PEaKLIMl

https://resh.edu.ru/subject/lesson/4938/conspe
/151106

34

Pacuérel no xumnyeckum
YPAaBHEHUSAM KOJINYECTBA U MACCHI
HCXOJIHBIX BEIIECTB WIH
MIPOAYKTOB PEAKIINHU

https://resh.edu.ru/subject/lesson/1519/start/

35

Brruncnenus mo ypaBHeHUSIM
XUMHUYECKON PEaKIIUU: KOJNIECTBA
BEIIIECTBA, MACCHI TI0O U3BECTHOMY
KOJIMYECTBY BEIlleCTBa, Macce
peareHToB WK MPOIYKTOB
peakuuu

https://resh.edu.ru/subject/lesson/1519/start/

36

Boruncnenus o ypaBHEHUSIM
XMUMHYECKON pPeaKIMu: KOJIMYeCTBa
BEI[ECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce
peareHToB WK IPOAYKTOB
peakuuu

https://resh.edu.ru/subject/lesson/1519/start/

37

O00011IeHNE U CUCTEMATH3AL[MSI
3HAHUU

https://resh.edu.ru/subject/lesson/2448/start/

38

KonTtponsHas padota Ne 1 o teme
"BemiecTBa 1 XUMHYECKHE
peakuun"




39

Bo3nyx — cmecs ra3os. [lonstue
0 razax.

https://resh.edu.ru/subject/lesson/2069/start/

40

3akoH ABorazipo. MoJsipHbIit
00BEM rasos

https://resh.edu.ru/subject/lesson/2063/start/

41

Brrunciienus 00béMa, KOJIMYeCTBa
BEIIECTBA raza Mo U3BECTHOMY €Tro
KOJIMYECTBY BEIlECTBA, 00BEMY

https://resh.edu.ru/subject/lesson/2448/start/

42

OTtHOCHTENBHAS INIOTHOCTh T'a30B

https://resh.edu.ru/subject/lesson/2448/start/

43

Brranciaernss OTHOCUTEIRHOM
IIJIOTHOCTH I'a30B

https://resh.edu.ru/subject/lesson/2448/start/

44

OnpeneneHre OTHOCUTENBHON
MOJIEKYJIIPHON MacChl
ra3z000pa3HOro BEIIECTBA 10
HW3BECTHON OTHOCHUTEIBLHOM
IUIOTHOCTH

[IpoBepounas pabota

https://resh.edu.ru/subject/lesson/2448/start/

45

BrrunciaeHnss OTHOCUTEILHOM
MOJIEKYJIIPHON MacChl Ta3a 1o
HM3BECTHOM OTHOCUTEIBHOM
IUIOTHOCTH

https://resh.edu.ru/subject/lesson/2448/start/

46

OOBbEMHBIE OTHOILIECHUS Ta30B MPH
XUMHYECKUX PEaKIIHIX

https://resh.edu.ru/subject/lesson/2448/start/

47

Breruucinenus 00M0B ra3oB o
YPABHEHUIO XUMHYECKOW PEaKLUU

https://resh.edu.ru/subject/lesson/2448/start/

48

Kucnopon — aneMeHT u npocroe
BELIECTBO

https://resh.edu.ru/subject/lesson/2069/start/




49

OKCHUIBI

https://resh.edu.ru/subject/lesson/2069/start/

50

CrocoObl TIOJTy4eHUS KHCI0POoa B
abopaTopuy U MPOMBIIIIICHHOCTH

https://resh.edu.ru/subject/lesson/2069/start/

51

[Ipaktuyeckas padora Ne 3 o
teme "[lonyuenue u cobupanue
KHCJIOPOJIa, U3y49EHHUE ero
CBOMCTB"

52

KpyroBopoT kuciopoja B mpupoae

https://resh.edu.ru/subject/lesson/2069/start/

53

O30H — ayoTponHas
MOAU(pHUKAIUS KUCIOPOIa

https://resh.edu.ru/subject/lesson/2448/start/

54

TenoBoit 3¢ ekt xumuueckoin
peaxkiuu, TepMOXUMUYECKIE
YpaBHEHHS, IK30- U
SHJIOTEPMHUECKUE PEAKIIUU

https://resh.edu.ru/subject/lesson/2448/start/

55

Tonnuo. Ucnonw3oBanue yrist u
MeTaHa B KaueCTBE TOIIMBA.
3arpsizHeHue Bo3ayXxa.

https://resh.edu.ru/subject/lesson/2448/start/

56

Brruncienus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUU: KOJINIECTBA
BEIICCTBA, 00bEMA, MACChI 1O
W3BECTHOMY KOJIUYECTBY
BEIECTBa, 00bEMY, Macce
pEeareHToB WX IPOAYKTOB
peaxiuu

https://resh.edu.ru/subject/lesson/2448/main/

https://foxford.ru/wiki/himiya/raschety-po-
himicheskim-
uravneniyam?utm_referrer=https%3A%2F%?2
Fyandex.ru%2F

57

KonTtponrHas padota Ne 2 o teme
"Bo3nyx. Kucnopona. Oxcuasr"



https://resh.edu.ru/subject/lesson/2448/main/

Bonxopox — aneMeHT u mpocroe

58 https://resh.edu.ru/subject/lesson/3119/start/

BEHICCTBO

C 0 .

59 HOCODRI MOYREHHA BOOPOAd B https://resh.edu.ru/subject/lesson/3119/start/
abopaTopuy U MIPOMBIIIIICHHOCTH

[Ipaktuyeckas padora Ne 4 o

60 teme "[lonydenue u coOupanue

BOJIOPOJIa, U3yYEHUE €ro CBOUCTB"

n .

61 CTOTESOBATHE BONOPOAa B https://resh.edu.ru/subject/lesson/3119/start/

Ka4eCTBEC TOIJIMBA

11 . .

62 OFPITHE O KeioTax chomx https://resh.edu.ru/subject/lesson/3119/start/

CoctaB KUCJIOT U coJiei
https://resh.edu.ru/subject/lesson/2448/main/

Brrunciienust 00béMa, KOJIMYECTBA https://foxford.ru/wiki/himiya/raschety-po-

63 BEIIECTBA ra3a M0 U3BECTHOMY €T0 himicheskim-

KOJIMYECTBY BEIICCTBA WK 00BEMY uravneniyam?utm_referrer=https%3A%2F%?2
Fyandex.ru%2F
https://resh.edu.ru/subject/lesson/2448/main/

BEITHCTOHIS OGLEMOR TA308 1o thp.s://foxford.ru/W|k|/h|m|ya/raschety-po-

64 aBHEHUIO XUMHUYECKON peakInu hImICheSklm-

P peart uravneniyam?utm_referrer=https%3A%2F%?2
Fyandex.ru%2F

B . .

X;;T:gff:; H:azpzif_li};ixecma https://resh.edu.ru/subject/lesson/2448/main/

p_, HH https://foxford.ru/wiki/himiya/raschety-po-

BEIICCTBA, 00bEMA, MACChI 1O .. .

65 himicheskim-

M3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce
peareHTOB WU MPOJYKTOB

uravneniyam?utm_referrer=https%3A%2F%?2
Fyandex.ru%2F



https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/

peakuuu
CamocTrosrenpHas padoTta

66

dusznueckue cBoiictsa BoJbl. Boga
B MPUPOJIC

https://resh.edu.ru/subject/lesson/2062/start/

67

AHamn3 U CUHTE3 — METOIbI
W3Y4YEHUsSI COCTaBA BO/IBI

https://resh.edu.ru/subject/lesson/2062/start/

68

XUMHYeCKHe CBOMCTBA BOIBI

https://resh.edu.ru/subject/lesson/2442/start/

69

CocraB OCHOBaHUN

https://resh.edu.ru/subject/lesson/2062/start/

70

PactBops1. PacTBOprMOCTB
BEILECTB B BOJIE

https://resh.edu.ru/subject/lesson/2062/start/

71

HaCBIIHeHHI)Ie 1 HCHACHIIIICHHBIC,
KOHLIEHTPUPOBAHHBIE U
pasz0aBlIeHHBIC PACTBOPHI

https://3.shkolkovo.online/catalog/2050

72

CriocoObI BEIpaKEHUS
KOHIICHTPAIIUU PACTBOPOB:
MaccoBasi I0JISI PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAS
KOHIICHTpAIUs

https://3.shkolkovo.online/catalog/2050

73

[IpakTrueckas pabota Ne 5 o
teme "lIpuroroBiieHre pacTBOPOB
C onpeAeIEHHOM MacCOBOM 0JIei
PacTBOPEHHOTO
BemectBa.lIpurotoBnenue
pacTBOPOB C ONPEAEIEHHON
MOJISIPHOM KOHLIEHTpalHUen
pacTBOpEHHOrO BelecTna"




Briuncienus ¢ ucronb30BaHUEM

74 MOHSATHS «MACCOBast J0JIS https://3.shkolkovo.online/catalog/2050
BCIICCTBA B paCTBOPCH
BerunciieHus ¢ uCMoJib30BaHUEM
75 MOHSATHS «MOJISIPHAS https://infourok.ru/prezentaciya-po-himii-8-
KOHIICHTPAIIUs PACTBOPEHHOTO klass--vodorod-i-rastvory-voda-4038641.htmi
BeOIcCTBa»
Pone pactBOpOB B ipupoie u
76 KH3HU YenoBeka. Kpyrosopor https://3.shkolkovo.online/catalog/2050
BOJIBI B IIPUPO/JIE
3arpsi3HEHHE NPUPOIHBIX BOJI.
77 OxpaHa ¥ 0YMCTKA TPUPOIHBIX https://3.shkolkovo.online/catalog/2050
BOJI.
BoIunciieHus ¢ HCIOIb30BaHUEM https://infourok.ru/prezentaciya-po-himii-8-
78 rpaduKOB paCTBOPUMOCTH JIJISt klass-povtorenie-i-obobshenie-po-temam-
pacuéToB PacTBOPUMOCTH BEIIIECTB kislorod-vodorod-i-rastvory-voda-
CamocrositenpHas pabora 4038641.html
https://infourok.ru/prezentaciya-po-himii-8-
BrraucineHus ¢ UCIOJIL30BaHUEM .. .
klass-povtorenie-i-obobshenie-po-temam-
79 MMOHSTHS «MaccoBasi IO . .
BCIILECTEA B PACTEODEY kislorod-vodorod-i-rastvory-voda-
4038641.html
BbIunciieHus ¢ HCIOIb30BaHUEM https://infourok.ru/prezentaciya-po-himii-8-
80 MOHATHUS «MOJISIPHAS klass-povtorenie-i-obobshenie-po-temam-
KOHIICHTPAIIUs PACTBOPEHHOTO kislorod-vodorod-i-rastvory-voda-
BEIECTBA» 4038641.html
81 Brrurcnenus ¢ UCTONb30BaHHEM https://infourok.ru/prezentaciya-po-himii-8-

rpaMKOB paCTBOPUMOCTH JJIst

klass-povtorenie-i-obobshenie-po-temam-




pacy€TroB paCTBOPUMOCTH BEILIECTB

kislorod-vodorod-i-rastvory-voda-
4038641.html

O0001IeHUE U CUCTEMATU3ALIUS

https://infourok.ru/prezentaciya-po-himii-8-
klass-povtorenie-i-obobshenie-po-temam-

82 3HaHUI kislorod-vodorod-i-rastvory-voda-
4038641.html

Kontponsnas padora Ne 3 o teme

83 "Bomopoa. Boga. PacTBopsr.
OcnoBanus"

84 OKCHZBI: COCTaB, KIACCHOHKALMA, https://resh.edu.ru/subject/lesson/2445/start/
TPUBHAJIBHBIC HA3BAHHUA

85 Honyserie i xumirieckie https://resh.edu.ru/subject/lesson/2445/start/
CBOHCTBA OKCHUI0OB
[TonsiTue o ruapoKCUIaX —

86 OCHOBAHHUSAX U https://resh.edu.ru/subject/lesson/2442/start/
KHACJIOPOACOAEPIKAIINX KUCIOTax

87 dusznyecKue U XAMHYECKHE https://resh.edu.ru/subject/lesson/2055/start/
CBOMCTBA KUCIIOT https://resh.edu.ru/subject/lesson/3120/start/

88 Hoxysiene kicaor https://resh.edu.ru/subject/lesson/2442/start/
[IpoBepounas pabota

89 Knaccugukaius ocHOBaHUI https://resh.edu.ru/subject/lesson/2443/start/

90 L{€notn, Mx CBOHCTBA H CTIOCOOE! https://resh.edu.ru/subject/lesson/2443/start/
MOJIYYCHHA

91 Hep va CTROPUMBIC OCHOBAIIL, HX https://resh.edu.ru/subject/lesson/2684/start/
CBOMCTBA U CIIOCOOBI MOJIYyUYCHUS

92 [TonsiTue 06 ampoTepHbIX https://resh.edu.ru/subject/lesson/2054/start/



https://resh.edu.ru/subject/lesson/2055/start/

TUAPOKCUAAX: XUMUYECKUE
CBOICTBA U MOJyYEHHE.
[IpuMeHeHne BaKHENIINX
OCHOBaHUH

Coum: cocraB, KIaccupuKams,

93 https://resh.edu.ru/subject/lesson/2054/start/
TPUBHAIILHBIE HA3BAHUS
94 (Dmumecme HUXHMH%CKHG . https://resh.edu.ru/subject/lesson/2054/start/
cBoiicTBa coseid. [Toayuenue coeit
o5 E;:f::;;clf:;‘pcr’:’l‘{j;‘e‘:ﬁy https:/Iresh.edu.ru/subject/lesson/2441/start
. https://resh.edu.ru/subject/lesson/2440/start/
COEIMHEHN I
[IpakTueckas padora Ne 6.
9% PerreHne skcrepuMeHTaTbHBIX
3aa4 1mo Teme «OCHOBHBIC KIIaCChl
HEOPraHUYEeCKUX COCTUHECHUIN»
Berumcienus mo ypaBHEHUSIM
XHUMHYECKON peakIuu: KOJIMIeCTBA https://resh.edu.ru/subject/lesson/2448/main/
BelecTBa, 00bEMa, MacChl 10 https://foxford.ru/wiki/himiya/raschety-po-
97 H3BECTHOMY KOJIMUYCCTBY himicheskim-
BellecTBa, 00bEMY, Macce uravneniyam?utm_referrer=https%3A%2F%?2
pEeareHToB WK IPOAYKTOB Fyandex.ru%2F
peakiuu
BbrumcieHns Macchl MPOAyKTa https://resh.edu.ru/subject/lesson/2448/main/
pEaKIMu [0 U3BECTHOM Macce https://foxford.ru/wiki/himiya/raschety-po-
98 OJIHOTO M3 UCXOJHBIX BEIECTB, himicheskim-

B3SITOTO B BHJIE PacTBOPA,
COZEPIKAIIET0 ONPEACIEHHYIO

uravneniyam?utm_referrer=https%3A%2F%?2
Fyandex.ru%2F



https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/

MacCOBYIO JIOJIFO PACTBOPEHHOTO
BEIIIECTBA

KonTtponeHas padora Ne 4 o teme

99 "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHECHUI"

100 TlepBbie NOMBITKH IIACCHpHIALHH https://resh.edu.ru/subject/lesson/2053/start/
XUMHUYECCKUX DJICMCHTOB

101 Horisirite 0 rpyrmax cxonHbIx https://resh.edu.ru/subject/lesson/2053/start/
JJIEMEHTOB
DneMeHTbI, KOTOpble 00pa3yIoT

102 am(OTepHbIC OKCUJIBI U https://resh.edu.ru/subject/lesson/2053/start/
TUAPOKCHUIbI

103 Heporecinit sakoH. OTiphITie https://resh.edu.ru/subject/lesson/2051/start/
[Tepuoanueckoro 3akoHa
KopoTtkonepuoanas u
JUTHHHOTIEpUOAHAS (hOPMBI

104 Ieproandeckoii CHCTEMBI https://resh.edu.ru/subject/lesson/2051/start/
XUMHUYECKUX 3jiemMenToB .M.
Meunpeneena

105 [Tepro b1 ¥ TPYIIIBI https://resh.edu.ru/subject/lesson/2050/start/

106 OCHOBHBIC CBE/CHHA O CTPOCHHH https://resh.edu.ru/subject/lesson/2050/start/
aTOMOB

107 CocTtaB aTOMHBIX sIEp https://resh.edu.ru/subject/lesson/2050/start/
M3oTonsl kak Pa3HOBUIHOCTH

108 aTOMOB XMMHYECKOTO DJIEMEHTA https://resh.edu.ru/subject/lesson/2051/start/

[IpoBepounas paboTa




109

DNEKTPOHBI

https://resh.edu.ru/subject/lesson/2051/start/

110

DneKkTpoHHas opOuTaIh

https://resh.edu.ru/subject/lesson/2049/start/

111

DHepreTuyeckue ypoBHU U
OlypOBHHU aToMma, s-, p-, d-
opOuTanm

https://resh.edu.ru/subject/lesson/2049/start/

112

DneKTpOHHbIE KOH(UTYpALIUU U
ANIEKTPOHHO-TpaduyecKkue
(hopmysBl aTOMOB

https://resh.edu.ru/subject/lesson/2049/start/

113

CrpoeHue IeKTPOHHBIX 000JI04YeK
aTOMOB NEPBBIX 20 XUMUYECKUX
aneMeHToB [lepuoanueckoit
cuctemsl J[.11. MenaeneeBa

https://resh.edu.ru/subject/lesson/2049/start/

114

3aKOHOMEPHOCTH U3MEHEHUSI
paanyca aToMOB XUMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U
HEMETANTNYECKUX CBOMCTB MO
TpyIIaM U nepuoaam

https://resh.edu.ru/subject/lesson/2049/start/

115

3Mmenenue cBOMCTB COEIUHEHNN
XUMHAYECKUX DIIEMEHTOB B
Mepuoaax u rpynmnax

https://resh.edu.ru/subject/lesson/2049/start/

116

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €TI0 MOJI0KEHHUIO B
[Tepuonuueckoit cucreme 1. 1.

MenaeneeBa

[IpoBepounas paboTa

https://resh.edu.ru/subject/lesson/2049/start/

117

3HadeHUE HepI/IOI[I/I‘-ICCKOFO 3aKOHa

https://resh.edu.ru/subject/lesson/2049/start/




u Ilepronuecko CuCTeMbI
XUMHUYECKUX AJIEMEHTOB JJISI
Pa3BUTHS HAYKH U TPAKTHKH

DNEeKTPOOTPULIATEIEHOCTh

118 https://resh.edu.ru/subject/lesson/2439/start/
XUMHUYCCKUX DJICMCHTOB
119 KoBasieHTHast moJisipHast CBA3b https://resh.edu.ru/subject/lesson/2448/start/
120 KoBasieHTHast HENOJISPHAs CBSI3b https://resh.edu.ru/subject/lesson/2439/start/
121 HownHnas cBsA3b https://resh.edu.ru/subject/lesson/3121/start/
122 IICKTPOHHEIC I CTPYKTYpIIbie https://resh.edu.ru/subject/lesson/3121/start/
(hopMyIibl BEIIEeCTB
K .
123 PHCTAILIHICCKAC 1 AMOPPHBIC https://resh.edu.ru/subject/lesson/2439/start/
BeUIECTBA
124 THIIb! KPUCTAILIHHECKHX PEILIETOK https://resh.edu.ru/subject/lesson/2439/start/
U UX XapaKTEPUCTUKNA
[TpyuymHBl MHOTOOOpA3us BEIIECTB,
125 SABHCHMOCTD CBOMCTS BELIECTS OT https://resh.edu.ru/subject/lesson/3121/start/
CcoCTaBa U CTPOCHHA
[IpoBepounas pabota
126 CreneHb OKHCICHHS https://resh.edu.ru/subject/lesson/3122/start/
127 ORuCIHTEILHO- https://resh.edu.ru/subject/lesson/3122/start/
BOCCTAaHOBUTCIIbHBIC pCaKIINH
X — .
128 FIMHTHACCITHE STCMEHTH! https://resh.edu.ru/subject/lesson/3122/start/
OKHCIUTEIIN U BOCCTAHOBUTCIN
CocraBneHnue ypaBHEHUN
129 OKHUCJIUTETIHHO- https://resh.edu.ru/subject/lesson/3122/start/

BOCCTAHOBHUTCIBHBIX peaKI_II/II\/'I,




METO/I AJIEKTPOHHOTO OaslaHca

Brruncnenus o ypaBHeHHIM
XUMHYECKON PEaKIiu: KOJNIeCTBA
BEIIECTBa, 00bEMA, MaCChI 10

https://resh.edu.ru/subject/lesson/2448/main/

https://foxford.ru/wiki/himiya/raschety-po-

130 W3BECTHOMY KOJIUYECTBY 1 himicheskim-
BEIIIECTBa, 00BEMY, Macce uravneniyam?utm_referrer=https%3A%2F%2
pEeareHToB WX MPOIYKTOB Fyandex.ru%2F
peakium
Brraucreris npocreiimeii https:// resh.edu.ru/sgb_ie(_:t/ I_esso n/2448/main/
. https://foxford.ru/wiki/himiya/raschety-po-
131 MOJICKYIAPHOI OpMyJIb 1 himicheskim-
BELLECTBA TO HEBECTHBIM uravneniyam?utm_referrer=https%3A%2F%2
MacCOBBIM JIOJISIM 3JIEMEHTOB
Fyandex.ru%2F
132 O6O6erHHe 1 CHCTeMATHAIA 1 https://resh.edu.ru/subject/lesson/3122/start/
3HaHUH
KonTtponsHas padorta Ne 5 mo teme
133 "CTtpoeHue aroma. XuMUYECKast
CBSI3b"
134 PesepBHbIil ypok 1
135 PesepBHbIil ypok 1
136 PesepBHblii ypok
OBILIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/
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CtpoeHre aToMOB 1 https://resh.edu.ru/subject/lesson/2051/start/
[TocnenoBaTenbHOCTD 3aMOJIHEHUS
ANIEKTPOHHBIX OpOUTAJIel aTOMOB 1 https://resh.edu.ru/subject/lesson/2051/start/
MaJIbIX [IEPUOJOB
Oco0eHHOCTH 3aMOTHEHUS 1 https://resh.edu.ru/subject/lesson/2051/start/




AIIEKTPOHHBIX OpOHTAJIEeH aTOMOB
00JIBIINX TIEPHOJIOB

CreleHb OKUCIICHUS M BAJICHTHOCTh

https://resh.edu.ru/subject/lesson/3121/start/

Bunnl xuMuueckoil cBA3u
[IpoBepounas pabora

https://resh.edu.ru/subject/lesson/2448/start/

https://resh.edu.ru/subject/lesson/2439/start/

OOMEHHBIN U IOHOPHO-
AKILIEITOPHBIN MEXaHU3M
00pa3zoBaHusi KOBAJIEHTHOM CBSI3H.
MexMonexynspHbie
B3aUMOJCICTBUSA

https://resh.edu.ru/subject/lesson/2448/start/

THUIBI KPUCTAINTNYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHUS
KPUCTALIMYECKUX PEIIETOK

https://resh.edu.ru/subject/lesson/2439/start/

3aBUCHUMOCTE CBOMCTB BEIIECTBA OT
THTIa KPUCTAIUTMIECKOM PEETKH U
BHUIa XUMHUYECKOU CBSI3U

https://resh.edu.ru/subject/lesson/2439/start/

Knaccudukanus XuMU4ecKux
peaxiuii o pa3IMyHbIM MIPU3HAKAM
[IpoBepounas padoTa

10

DHepreTuka XMMUYECKUX PEaKIUH.
TennoBoii 3 HeKT XUMHIECKOM
peakuuu

https://resh.edu.ru/subject/lesson/2437/main/

11

3akoH I'ecca u ero CIICACTBHUA

https://resh.edu.ru/subject/lesson/2437/main/

12

Beruucnenus mo
TEPMOXUMHUYECKOMY YPAaBHEHUIO
peakmu: TerioBoro 3 pdexra

https://resh.edu.ru/subject/lesson/2437/main/



https://resh.edu.ru/subject/lesson/2448/start/

XUMHUYECKON PEAKLUHU 110
KOJIMYECTBY BEIIECTBA, MACCE MM
00BEMY TIpOpearupoBaBIIEro UITH
00pa30BaBIIIETOCS BEIIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peakiuu. 3aKoH JeHCTBYIOMINX
Macc

https://resh.edu.ru/subject/lesson/2102/start/

14

Oueprusg aktupauuu. [lonsrue o
karanuse. DepMeHTHI.
HNuruburopsr.

https://resh.edu.ru/subject/lesson/2102/start/

15

@akKTOpPBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu
[IpoBepounas pabota

https://resh.edu.ru/subject/lesson/2102/start/

16

[ToHsiTHE O XMMUYECKOM
paBHOBecuu, npuHuun Jle [laTense

https://resh.edu.ru/subject/lesson/2103/start/

17

®DakTOophbl, BIUSIOLINE HA COCTOSHUE
XMUMHYECKOTO PaBHOBECHS.
[IporHo3upoBaHue BO3MOXKHOCTH
MIPOTEKAHUS XUMHUECKUX
MIPEeBPALEHUI B pA3TUYHBIX
YCIOBUSAX

[IpoBepounas padboTa

https://resh.edu.ru/subject/lesson/2103/start/

18

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

https://resh.edu.ru/subject/lesson/1606/start/

19

Baxupie okucauTenu u
BOCCTAHOBHUTCIIN. HepMaHraHaT
Kajausa

https://resh.edu.ru/subject/lesson/1606/start/




20

CBoiicTBa IPOCTHIX BELIECTB —
METAJUIOB U HEMETAIUIOB, KUCJIOT U
coJiell — B CBETE MPEACTaBICHUI 00
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX
peakuusax

https://resh.edu.ru/subject/lesson/1606/start/

21

[IpakTnueckas padora Ne 1.
PCHICHI/IG BKCHepI/IMCHTaJ'H)HBIX
3aj7a4 1o TeMe «OKHUCITUTEIIbHO-
BOCCTAHOBUTCIIBHBIC peaKHI/II/I»

22

Kontponsnas padota Ne 1 no teme
«OCHOBHBIE 3aKOHOMEPHOCTH
IMPOTECKAHUA XUMHUYCCKUX peaKuMﬁ»

23

PactBopenue kak puzuko-
XUMHUYECKUU MPOLIECC

https://resh.edu.ru/subject/lesson/1518/start/

24

DNEKTPOIUTHI U HEIJEKTPOIUTHI

https://resh.edu.ru/subject/lesson/1518/start/

25

Teopust 37EKTPOTUTUYECKON
JMCCOLIMAIIUU

https://resh.edu.ru/subject/lesson/1603/start/

26

HoHnHoe npousBecHuE BOIbI.
Boaopoanslii nokazarenb

https://resh.edu.ru/subject/lesson/1603/start/

27

DIIEKTPOJIMTUYECKAS AUCCOIUALIMS
KHCJIOT, OCHOBAaHHUH U COJICH
[IpoBepounas pabota

https://resh.edu.ru/subject/lesson/1603/start/

28

Peakuun nonHoro ooMeHa

https://resh.edu.ru/subject/lesson/1606/start/

29

CBoiicTBa KHCJIOT, OCHOBAaHUM U
colleil B CBETe MpeACTaBIeHUN 00
AIEKTPOJIUTUYECKON JUCCOLMALINT

https://resh.edu.ru/subject/lesson/1606/start/




30

KauecTBeHHBIE PCaKI Ha NOHBI

https://resh.edu.ru/subject/lesson/2101/start/

31

[IpakTtuyeckas padora Ne 2.
Pemenne skcriepuMeHTaIbHBIX
3ajad 10 TeMe
«DQNEKTpOoJINTUYECKAs

U CCOLIMALINS

32

I'mpponus coneit

https://resh.edu.ru/subject/lesson/3123/start/

33

HNonHble ypaBHEHUS THIPOJIN3A
coyen

https://resh.edu.ru/subject/lesson/3123/start/

34

[IpakTnueckas padora Ne 3.
PemeHHe 3KCHepI/IMeHTaIII)HI)IX
3aga4 no teme «l 'uaponus conen»

35

Brruucnenust Macchl mpoaykTa
peaKuuu Mo U3BECTHON Macce
OJIHOTI'O U3 UCXOJHEIX BEICCTB,
B35TOTO B BHJIC PACTBOpa,
COJIEpIKAIIETO OTPEIEIEHHYIO
KOHIICHTPAIUIO PaCTBOPEHHOTO
BeEllleCTBA

https://urok.1sept.ru/articles/608055

36

KonTtponpHas padorta Ne 2 o reme
"DNEKTpOIUTUYECKAS TUCCOIINAITUSA.
XHUMHUYECKHE PEaKIIuu B pacTBOpax"

37

OO1as XxapakTepucTuKa
HEMETAJJIOB

https://resh.edu.ru/subject/lesson/5939/conspe
ct/

38

OO11ast XxapaKTepUCTHUKA IaJIOT€HOB

https://resh.edu.ru/subject/lesson/2075/start/

39

XMUMHYECKHE CBOMCTBA T'aJIOTEHOB.

https://resh.edu.ru/subject/lesson/2075/start/




XUMHYECKUE CBOMCTBA XJIOpA

40 XnopoBogopo. ColisiHasi KHCIIOTa https://resh.edu.ru/subject/lesson/2075/start/
[Ipaktuyeckas padora Ne 4 o reme
41 "[lonydeHune CoJITHOM KUCIIOTHI,
n3y4yeHue e€¢ CBOMCTB"
42 Hontsrite o kite0poACOAEpAIIX https://resh.edu.ru/subject/lesson/2075/start/
KHCJIOTax Xjiopa 1 UX COJIAX
Brraucnenns mo YpPaBHCHUAM
43 XUMUYECKUX PEaKIHi, €CITH OTUH https://urok.1sept.ru/articles/608055
X p€arcHTOB J1aH B N30BITKE
Baxwueiimne coequHeHUs Xja0pa U
44 UX HaX0XJCHUE B IPUPOJIC https://resh.edu.ru/subject/lesson/2075/start/
[IpoBepounas pabota
45 Obuias XapakTepHCTHKA JIICMCHTOB https://resh.edu.ru/subject/lesson/2434/start/
VIA-rpynmsl
CtpoeHue u CBOMCTBa TPOCTOrO
46 BEIIECTBA CEPhL. AJUIOTPOITHBIC https://resh.edu.ru/subject/lesson/2434/start/
MOIU(DUKAITUN CEPBI
CepoBo10pO1, CTPOCHHE,
47 (bu3nyecKre U XUMHUECKUE https://resh.edu.ru/subject/lesson/2434/start/
CBOICTBA
48 Oxcuibl cepbl https://resh.edu.ru/subject/lesson/2076/start/
49 CepHucTast KMCIIOTa U €€ COJIH. https://resh.edu.ru/subject/lesson/2076/start/
50 CepHast KUCJIOTA U €€ COJIU https://resh.edu.ru/subject/lesson/2077/start/
51 Hpombrieriioe nosytetie ceproit https://resh.edu.ru/subject/lesson/2077/start/

KHUCJIOTHI




52

Haxoxnenue cepol u €€
COCIMHEHUH B IIPUPOJE.
XHUMHUYECKOE 3arpsi3HEHNE
OKPYKaroLEn CpeJibl
COEJIMHEHUSIMU CEPBI
[IpoBepounas padota

https://resh.edu.ru/subject/lesson/2434/start/

53

Beruncnenus Maccbl npoayKkTa
peaKUurH MO U3BECTHOM MACCOBOM
(oOBEmHOIN) osie (%) ero BbIxOAA
OT TEOPETUYECKH BO3MOMKHOTO

https://urok.1sept.ru/articles/608055

54

Boruncnenus maccoBoit (00bEMHOIN)
nosin (%) BBIXOJIa TPOTYKTa
peaKuuu Mo U3BECTHON Macce
(006BEMY) HCXOTHOTO BEIIECTBA U
MIPOJIyKTa peaKkiuu

[IpoBepounas pabota

https://urok.1sept.ru/articles/608055

55

OO1ast XapaKTepUCTUKA SIIEMEHTOB
VA - rpynmnsl

https://resh.edu.ru/subject/lesson/2078/start/

56

A30T, pactipocTpaHeHue B IPUPOJIE,
(br3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

https://resh.edu.ru/subject/lesson/2078/start/

57

AmMuak, ero pusnueckue u
XMUMHYECKUE CBOMCTBA

https://resh.edu.ru/subject/lesson/2078/start/

58

Conn aMMOHUS

https://resh.edu.ru/subject/lesson/2078/start/

59

IIpaktuyeckas padora Ne 5 o reme
"[lonydyeHne aMmMuaka, n3y4yeHue
€ro cBOMCTB"




60

Oxkcunet azota (I, 11, 111, IV, V)

https://resh.edu.ru/subject/lesson/2074/start/

61

Azotucrasg kuciora. A3oTHas
KHCJIOTA

https://resh.edu.ru/subject/lesson/2074/start/

62

[IpomplnIeHHOE MOTyYeHue
A30THOM KHCIIOTBI

https://resh.edu.ru/subject/lesson/2074/start/

63

Hutpatel 1 HUTpUTEL. XUMHYECKOE
3arpsiI3HEHUE OKPYKAIOLEN CPebl
COCIMHEHUSIMH a30Ta
[IpoBepounas padoTa

https://resh.edu.ru/subject/lesson/2074/start/

64

®docdop, amoTponHbIE
Mo upukauu dhochopa

https://resh.edu.ru/subject/lesson/2073/start/

65

Oxcugst hocdopa (111, V) u
dhochopnas kucimora

https://resh.edu.ru/subject/lesson/2073/start/

66

[TonsiTue 0 MUHEPATTBHBIX
yaoOpeHusx. 3arpsi3HeHNE
MPUPOTHBIX BOJOEMOB
COCTMHEHUSAMU a30Ta u docdopa

https://resh.edu.ru/subject/lesson/2073/start/

67

VYriepon, ero aljoTPOIHBIE
MO (DUKAITIN U CBOMCTBA

https://resh.edu.ru/subject/lesson/2072/start/

68

Oxkcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE TIPOOJICMBI,

CB3aHHBIC C OKCHUIOM YIJIepoaa
(v)

https://resh.edu.ru/subject/lesson/2072/start/

69

[IpakTrnyeckue pabotel Ne 6 1o
teme "[lonydenne okcuaa yriaepoaa




(IV) u uzyuyenue ero cBOucTB"

70

VYronpHasg KUCIOTA U €€ COJIN

https://resh.edu.ru/subject/lesson/2070/start/

71

[TepBoHauanbHBIC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoa

https://resh.edu.ru/subject/lesson/1608/start/

72

[TpupoiHBIE NCTOYHUKHT
YTJI€BOJAOPOJIOB U UX POJIb B OBITY U
MIPOMBIIIJIEHHOCTH

https://resh.edu.ru/subject/lesson/2064/start/

73

IlousiTrie 0 OMOJIOTHYECKH BAXKHBIX
OpPraHWYECKUX BEIIECTBAX —
XKHUpax, OeKax v yriieBoiax
[IpoBepounas padoTa

https://resh.edu.ru/subject/lesson/2065/start/

https://resh.edu.ru/subject/lesson/1609/start/

74

Kpemnnii, ero ¢pusznueckue u
XHUMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesson/2069/start/

75

Oxkcun kpemaus (IV), kpeMHureBas
KHCJIOTA, CUIINKATHI

https://resh.edu.ru/subject/lesson/2069/start/

76

bop. bopnas kucnora

77

[IpakTrueckast pabota Ne7.
Pemenue skcriepuMeHTaTbHBIX
3aj1a4 1o Teme «BaxHeitmue
HEMETAJLTbl U UX COCTMHEHUS

78

Brruncnenus maccsl (00b€Ma; H.Y.)
MPOJYKTa PEaKI|H 10 TAHHON
Macce (00bEMY) UCXOTHOTO
BEIIIECTBA, CO/IEPKAILEro
OTIpeNIeNIEHHYI0 MAaCCOBYIO JIOJIIO

https://urok.1sept.ru/articles/608055



https://resh.edu.ru/subject/lesson/2065/start/

IIpUMecen

79

KonTtponsHas padora Ne 3 o teme
«BaxxHen1e HeMeTauIbl U UX
COEIMHEHUSY.

80

OO01as XxapakTepucTUKa
XUMUYECKHUX JIEMEHTOB —
METaJUIOB Ha OCHOBAHHHU UX
nosnoxenus B [ICXD JI.U.
MenneneeBa

https://resh.edu.ru/subject/lesson/1607/start/

81

Meramisl A- u b-rpynn

https://resh.edu.ru/subject/lesson/1607/start/

82

Merannuueckas CBs3b U
MeTaJUTMYeCKasi KpUCTaUTMIecKast
pemérka. 3aBUCUMOCTh (PU3HUECKUX
CBOMCTB METAJJIOB OT CTPOEHUS
KpHUCTAIIJIOB

https://resh.edu.ru/subject/lesson/1607/start/

83

O01Me XUMAYECKUE CBOMCTBA
METAIIJIOB

https://resh.edu.ru/subject/lesson/1607/start/

84

OO6mme crnocoObl MOTyYCHUS
MeTajuoB, MeTauryprusi. CruraBbl

https://foxford.ru/wiki/himiya/elektroliz-
rastvorov-i-rasplavov

85

DNEeKTPOIU3 PACILIIABOB U
PacTBOPOB COJICH KaK OJUH U3
CIOCOOO0B TOJTyYEHUSI METAIIJIOB
[IpoBepounas padboTa

https://resh.edu.ru/subject/lesson/1607/start/

86

Brrunciaenus mo YPaBHCHUAM
QJICKTPOJIN3a pacIlIaBOB U
PacTBOPOB BCIICCTB

https://foxford.ru/wiki/himiya/elektroliz-
rastvorov-i-rasplavov




87 [ToHsiTHE O KOPPO3UK METAIIIOB https://resh.edu.ru/subject/lesson/1607/start/

B i G .
PITHCIICHIA COCTaBa CMEceH © https://foxford.ru/wiki/himiya/elektroliz-
88 WCTIOJIb30BAHNEM PEIICHUS CHCTEM .
. rastvorov-i-rasplavov

YpaBHEHUU

89 PaznuyHble THITBI BEIYHCICHUH 110 https://foxford.ru/wiki/himiya/elektroliz-
YPaBHEHUSAM XUMUYECKUX PEaKIUA rastvorov-i-rasplavov
M A- . .

90 eranst A-rpynt. Ilenoriie https://resh.edu.ru/subject/lesson/1602/start/
MCETaAJJIbI
H . Coii .

91 AXOAICHAS B MPHPOLE. LBOHCTRA https://resh.edu.ru/subject/lesson/1602/start/
IICJIOYHBIX MECTAJIJIOB
OKCI/I)IBI U TUAPOKCHU/BI HATPHUA U

92 KaJIust https://resh.edu.ru/subject/lesson/3124/start/
[IpoBepounas pabota

93 [I{emouHO3eMETbHBIC METAILIBI https://resh.edu.ru/subject/lesson/3124/start/
B i .

94 aXiHeHmne COCHMHCHILT KATbIA, https://resh.edu.ru/subject/lesson/3124/start/
CBOUCTBA, IPUMCHCHHUEC
e 61 o .

95 CCTKOCTD BOJIBT H CTIOCODRI €€ https://resh.edu.ru/subject/lesson/3124/start/
yCTpaHEeHUs
[IpakTuueckast pabota Ne 8 mo Teme

96 "YKEcTKOoCTh BOABI U METOIBI €€
ycTpaHeHus"

97 AJfOMUHUI https://resh.edu.ru/subject/lesson/1604/start/
Am i .

98 (oTepHBIe CBOHCTBA OKCHAR H https://resh.edu.ru/subject/lesson/1604/start/
TUAPOKCHU A AJIFOMUHUS

99 OO1ast xapakTepUCTUKA METaNIOB https://resh.edu.ru/subject/lesson/5814/conspe

Bb-rpymnn (mo6o4HBIX MOArPYIII)

ct/151238/




IIepBoHauanbHbIC PEACTABICHUS O

https://resh.edu.ru/subject/lesson/3534/start/1

100 KOMIUICKCHBIX COCTMHCHUSIX 51266/
https://resh.edu.ru/subject/lesson/3534/start/1
101 Menp u cepedpo 51266/
[IpencraBienust 00 aMMHAYHBIX

102 KOMILIEKcax cepedpa 1 Mein https://resh.edu.ru/subject/lesson/1604/start/
[IpoBepounas padota

103 Hunk https://resh.edu.ru/subject/lesson/1604/start/

104 Amorepibie CBOHCTBA OKCHA https://resh.edu.ru/subject/lesson/1604/start/
TUAPOKCHUA TUHKA

105 Kereso https://resh.edu.ru/subject/lesson/3534/start/1
51266/

106 OKCH/IBI, THAPOKCHUIBI M COJIH https://resh.edu.ru/subject/lesson/3534/start/1

xenesa (II) u xemnesa (I11) 51266/
https://www.yaklass.ru/p/himija/9-
klass/veshchestva-i-materialy-v-

107 Uyrys 1 crats — cass Kenesa povsednevnoi-zhizni-osnovy-ekologicheskoi-
gram_-232922/osnovy-ekologicheskoi-
gramotnosti-7584227/re-b0602fea-8¢c97-
4c2d-86bf-5f9e3afb5ece

[IpakTuueckas paborta Ne 9.
108 Pemienue OKCIICPUMCHTAJIbHBIX
3aaa4 110 TEMEC «Baxueiimme
METAJJIbI U UX COCIUHCHU )
109 Brruunciienus cocraBa cmecei ¢ https://foxford.ru/wiki/himiya/raschety-po-

HCIIOJIb30BAHHUEM PCIICHUSA CUCTEM

himicheskim-uravneniyam




YpaBHEHUU

Paznuuuble THITBI BEIYUCIEHUN O

https://foxford.ru/wiki/himiya/raschety-po-

110 . . . .
YPaBHEHUSM XUMHUYCCKUX PEaKIIUN himicheskim-uravneniyam
KonTtponeHas padora Ne 4 o teme
111 «Baxnenmnine MeTalIbl U UX
COCOAUHCHUA»
https://www.yaklass.ru/p/himija/9-
klass/veshchestva-i-materialy-v-
Be3omacHoe ncnop30BaHNe . .. . .
112 BEIILECTB M XHMIHECKHX peaKiii B povsednevno|-zh|zn|-osnovy-e_koIoglc_heskm-
Gty gram_-232922/osnovy-ekologicheskoi-
gramotnosti-7584227/re-b0602fea-8c97-
4c2d-86bf-5f9e3af55ece
113 HoBbie MaTepualibl U TEXHOJIOTHH. https://infourok.ru/prezentaciya-na-temu-
[TpuHIUTIBL «3EIEHON XUMHI» zelenaya-himiya-6606578.html
https://www.yaklass.ru/p/himija/9-
klass/veshchestva-i-materialy-v-
povsednevnoi-zhizni-osnovy-ekologicheskoi-
114 XUMHS 1 310pOBbe gram_-232922/osnovy-ekologicheskoi-
gramotnosti-7584227/re-b0602fea-8¢c97-
4c2d-86bf-5f9e3af55ece
XHUMHYECKOe 3arpsA3HCHUC
115 OKpyarorieit cpepl. [ToHsTHe 0 https://infourok.ru/prezentaciya-na-temu-
MPEAETbHO JOMYCTUMOM zelenaya-himiya-6606578.html
koHneHTpanuu BemecTs (I1J1K)
DKoyIoTHYecKre MpoOIeMBbl, https://www.yaklass.ru/p/himija/9-
116 CBSI3aHHBIE C COEUHEHUAMUA klass/veshchestva-i-materialy-v-

yriepoaa, a30Ta, Cepbl, TSHKEIBIX

povsednevnoi-zhizni-osnovy-ekologicheskoi-




MeTaJuIoB.Posih XUMHUH B pemicHUN
HKOJIOTUIECKUX MTPOoOIIeM
[IpoBepounas pabora

gram_-232922/osnovy-ekologicheskoi-
gramotnosti-7584227/re-b0602fea-8c97-
4c2d-86bf-5f9e3af55ece

[Tepuoanueckuii 3aKOH U
[Iepnoanueckas cucrema

117 https://resh.edu.ru/subject/lesson/2053/start/

XUMHUYCCKUX DJICMCHTOB B CBCTC

TEOPHUU CTPOEHUA aTOMa

3aKOHOMEPHOCTH B H3MEHEHUH
118 CBOHCTE XHMITICCIHX STICMEHTOB H https://resh.edu.ru/subject/lesson/2053/start/

X COCIUHCHUU B IIEPHOAAX U

rpymnmax

Crpoenue BemecTsa B TBEPIOM,

0 . .

119 HHAROM I ra3000pastoM . https://resh.edu.ru/subject/lesson/3731/main/

COCTOSAHUU. BI/II[I)I XUMHNYECKOU

CBs3U

Knaccudukanus xuMmuaeckux .

. https://resh.edu.ru/subject/lesson/4938/conspe
120 peaKIuil o pa3IMYHbIM MpU3HAKAM
ct/151106/

[IpoBepounas pabota

HpOFHO3I/IpOBaHI/IC BO3MOXHOCTHU

MIPOTCKAHMS XUMHUYECKHUX https://infourok.ru/lekciya-na-temu-obschie-
121 [IPEBpAILEHUI B Pa3InYHbBIX zakonomernosti-himicheskih-processov-

YCIIOBHUSIX Ha OCHOBE himicheskaya-termodinamika-i-kinetika-

MPEACTaBICHUI XUMUYECKOM 1914383.html

KHMHCTHUKHU U TCPMOJHUHAMUKHU.

X . .

VIMITHCCIHE pevaKHHH B pacteopax https://resh.edu.ru/subject/lesson/5912/conspe

122 I'maponus coneit

IIpoBepounas pabora

ct/




. . https://foxford.ru/wiki/himiya/teoriya-
CBoiiCcTBa KUCIIOT, OCHOBaHUH U o . -
123 coneii B cBeTe MpEACTABNCHIIE 06 1 elektroliticheskoy-dissotsiatsii-
N ted?utm_referrer=https%3A%2F%2Fyandex.r
AIIEKTPOIUTUIECKON TUCCOITUAIINN o
u%?2F
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC https://infourok.ru/prezentaciya-k-uroku-po-
124 peakiuu. DJIEKTPOIIU3. 1 himii-okislitelno-vosstanovitelnye-processy-
elektroliz-4074581.html
[IpakTuueckas padora Ne 10.
125 Pemenne skcriepuMeHTaIBHBIX 1
3a7a4 1o TeMe « XUMHUYECKUEe
peaxImm»
[IpakTiueckast pabora Ne 11.
Perrenune skcriepuMeHTaIBHBIX
126 1
3a1a4d o TeMe «MeTtaisl,
HEMETaJUTbl U MX COCTUHCHHSD
127 PesepBHbIil ypok 1
128 PesepBHbIil ypok 1
129 PesepBHbIil ypok 1
130 PesepBHbIil ypok 1
131 PesepBHblit ypok 1
132 PesepBHblit ypok 1
133 PesepBHblit ypok 1
134 PesepBHblit ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

11







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KVIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yjabTara
1 [To Teme: «IlepBoHauanbHbIe XUMHYECKUE TTOHITHS)
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUN BJIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS U HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCHTEIIbHAS aTOMHAst
¥ MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
11 MaccoBas JIOJIsl XUMHUYECKOTO dJEMEHTa B COCIUHEHUH, MOJISIPHBIN
' 00bEM, XHMHUYECKas peakius, KiIacCU(pUKAIUS peaKIuii: peaKiuu
COCIMHECHUS, PEAKIMU PA3JIOKCHUsI, PEaKIMU 3aMEIEHUS, PEaKIIHN
oOMeHa, 53K30- U DHJIOTEPMHUYECKHE pEaKIuH, TeIroBoil 3ddekr
peakmuu, pacTBOp, MaccoBas  JOJiA  BemecTBa  (MPOIEHTHAas
KOHIICHTPAIHsI) B pacTBOPE
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSATHUA |
' MIPUMEHSTH 3TH MTOHATHUS ITPU ONMMCAHUH BEIIECTB M MX MPEBPAIICHHII
13 WCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJIMKY IS COCTaBJCHUS (HOpMyIT
' BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI
14 pPacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHHUSI MAacChl BEIIIECTB, MMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO y4eHHs, 3aKOHa ABOTAIpO
15 OTIPENIETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJacCU(DUIIMPOBATh XUMHUYECKHE peakmuu (M0 YUCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY YD HEKTY)
17 BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJSIPHYIO MAaccChl
' BEIIECTB
18 BBIUUCIISATH MAacCOBYIO JOJI0 XHMHUYECKOTO JIeMeHTa 1o dopmyne
' COEMHEHUS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
1.10 NPUMEHSTh €CTECTBEHHOHAyYHBIE METOJbl TO3HAHHS — HaONI0JIEeHUE,
' U3MEepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEealbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHelmume npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)
91 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHI: OKCUMA, KUCIOTA,
' OCHOBaHHE, COJIb
2.2 ONpeNeNsaTh MPUHAJIKHOCTh BELIECTB K OIMPENeIEHHOMY KIaccy




COeMHEHUH 1o Gopmynam

2.3

KJIaCCI/I(bI/IL[I/IpOBaTb HCOPTraHNUYCCKUC BCUICCTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAcCOB,  TOATBEpXJas  OMNHUCAaHUE  MpUMEpamMu
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKITUN

2.5

ITPOrHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBUCHUMOCTH oT nux
KaQ4CCTBCHHOI'0 COCTaBda, BO3MOXHOCTH TIPOTCKAHUA XHUMHYCCKUX
HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeAoBaTh MpaBWJIaM  TOJIb30BAHUS  XMMHYECKOM  MOCYAOM |
nabopaTOpHBIM O00OpYJOBaHWEM, a TakkKe TMpaBuUiiaM oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSAMH TIO BBITOJHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMpaHHIO
ra3oo0pa3HbIX BeEIIECTB (BOAOpOJa M KHUCIOPOJAd), HPUTOTOBICHHIO
pacTBOPOB € OMPENETEHHON MAacCOBOM JI0JI€l paCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHIIO
pacrmo3HaBaHUIO PpPacTBOPOB IIEJIOYe W  KHUCIOT C TOMOIIbIO
WHIUKAaTOPOB (JJakMyc, (heHon(Tanent, METUIIOPAHXK U APYTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

I[To Teme: «llepuoanveckuit 3axkoH u llepmomuueckas cucrema
xumuueckux osnementoB JI. W. MenneneeBa. CTpoeHHe aTOMOB.
Xumudeckasi cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKITAN

3.1

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSTUN: SIPO aToMa,
JJICKTPOHHBIM CJIOM aToMa, aroMHas oOpOWuTadb, paauyc arToma,
XMUMHYECKas CBS3b, TMOJSpHAas W HEMNOJsApHAas KOBaJCHTHAsl CBS3b,
ANEKTPOOTPHUIIATENILHOCTh, HOHHAS CBA3b, UOH, KATUOH, aHUOH, CTETECHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKHUE IJICMCHTHI

3.3

ONKCBHIBATh W XapaKTepU30BaTh TaOIM4HYI0 (opmy I[lepnonnveckoit
CHCTEMBbl XMMHYECKHX JJICMEHTOB: pa3jiMyaTh TMOHATUS «TJIAaBHAs
noarpynmna (Arpymnmna)» u «mnobounas noarpynmna (brpymma)y, «Mansie»
U «OO0JIBIIINEY TIEPHOIBI

3.4

packpeiBaTh cmbica Ilepumoaumueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB OT UX MOJIOKEHUA B [lepnoanueckoii cucreme

3.5

COOTHOCHUTD O603Ha‘-ICHI/I5{, KOTOPBIC HUMCIOTCA B Ta6n1/1ue
«HepI/IOI[I/I‘leCKaSI CUCTEMA XMMHUYCCKUX DJICMCHTOB I[I/I MeHpeneeBay
C YHCIIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHHA ATOMOB XHUMHYCCKUX
9JICMCHTOB (COCTaB u 3apiaa dapa, 06H1ee YHUCJIO DJICKTPOHOBHU
pacnupeaAciICHUEC UX 10 3JICKTPOHHBIM CJ'IO}IM)

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX




3.7

ONpENENATh BHUJ XUMHUYECKOM CBs3M (KOBaJEHTHas M HWOHHAsA)B
HEOPraHUYECKUX COCAMHEHUAX

9 KUIIACC

Kox

NpoBepsieMOro

pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

ITo Teme: «BemecTBo u XUMHYECKas pEAKIUs»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUH: pacTBOD,
JNEKTPOJIUTBI, HEIIEKTPOJIUTHI, IEKTPOJUTUYECKAsT TUCCOLIMALIUSA,
peakuuu HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKO€ pPaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxium, OKHUCJIHUTEIb,
BOCCTAaHOBMUTEJb, OKHUCIEHHE W  BOCCTaHOBJIEHHE,  aJUIOTPOIUS,
aMm(pOTepHOCTh,  XMMHMYECKass  CBsS3b  (KOBaJ€HTHas,  HMOHHas,
MeTajyindyeckasi), KpHUCTaJuIMueckass pemérka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

1.2

UILUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATHI U
OPUMCHATH 3THU IOHATHUA IMPH OIIMCAaHNUU BEHICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh YPaBHEHHUS DIIEKTPOJUTUYECKOW JAUCCOIMAIMU KHUCIIOT,
ET0Yed U COJIeH, TOJIHbIE M COKpAIEHHBbIE YpPAaBHEHUSI PEaKIui
HOHHOTO OOMEHa

1.4

pacCKpriBaTb CYIIHOCTHh OKHCIIMTCIBHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ
IIOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OajaHca 3TUX peaKuHﬁ

1.5

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «Hemeramnel um ux COCIUHCHUSA» U «MeTanapel U HUX
COCIUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U CHEIU(PHUECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIO)KHBIX BEIECTB, MOJATBEPXKIasi OMUCAHHE
MpUMepPaMy MOJIEKYJISIPHBIX MU MOHHBIX YpPaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX peaKInui

2.2

COCTaBJIAITb YpPABHCHUSA peaKquI, MOATBCPKKAAIOIINX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT HUX CTPOECHUS,
BO3MOYKHOCTH TMPOTEKAHUS XUMHUUYECKUX MPEBpALICHUI B PA3IUYHBIX
YCIIOBHSIX

2.4

CJIEA0BATh IpaBHJIaM IIOJIB30BaHU s XUMHUYECKOH HOCY)IOI71 n




7a00paTOpPHBEIM 00OpYJOBAaHWEM, a TaKKe IpaBWiaM oOOpaimieHus C
BCIICCTBAMU B COOTBCTCTBHMU C HMHCTPYKOUAMHU 110 BbIIIOJIHCHUIO
Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB II0 NOJYYCHUIO H C06I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOTO ra3a)

IIPOBOJUTH  PEaKUMH, IOATBEPKAAIOIIME KA4ECTBEHHBIM  COCTAaB
Pa3IMYHbIX BEIIECTB: PAaClO3HABAThH ONBITHBIM IIYTEM XJIOPU[I-, OpOMHUI,

25 womua, kapOoHar, Qocdar, cuiaMkar, Ccyiabhar, THIPOKCHIUOHBHI,
KaTUOHbl aMMOHUS, MOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB

3 [To Teme: «Xumus u OKpyxKaromas cpeaa»

31 PacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnoHstuii: I[IJIK Bemecrtsa;

' KOPPO3Hs METAJLIOB

MPUMEHATh OCHOBHBIE ONEpPAlMl MBICIUTENbHON JEATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHWE, 0000IIeHne, CHUCTEMaTU3AIINIO,

3.9 BBISIBJIEHHE MPUUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJIs1 MU3Y4YEHHsI CBOMCTB

BEIIECTB M XUMHYECKHUX PEAKIUH; €CTECTBEHHOHAYYHBIE METOIbI
MOo3HaHUsl — HaOJIoIeHHe, U3MEpPEeHHEe, MOJEIMPOBaHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN )




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

11

[Ipenmer xumuun. Posib XMMUHU B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckne CBOKWCTBA BEIIECTB. ATperaTHOe COCTOSTHUE BEIIECTB

1.2

ITonasaTue o METOJaX IIO3HAaHHsI B XUMMHU. Yucteie BeHieCTBa U CMCCH. Crioco0nI
pa3aeiieHus: cMecen

1.3

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3TIeMEHThI. CUMBOJIBI XUMUYECKUX JIIEMEHTOB.
[IpocTeie U cOKHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE

14

Xumuyeckass Qopmyina. BaneHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBasi OISl XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KomnuectBo BemectBa. Mousib. MousipHas Macca. B3anmocBsI3p  KOJIHMYECTBa,
Macchl W YHCIAa CTPYKTYPHBIX €OUHMI] BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COETUHEHHM

1.6

DU3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMUUYECKasl peakus U € Mpu3Haku. 3aKOH
COXpaHEHUs MacChl BeEIEeCTB. XuMHUUYeckue ypaBHeHus. Kiaccudukarums
XUMUYECKUX PEaKIuii (COCTUHECHMS, PA3JIOKEHUS, 3aMEIISHUs, 0OMEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIIOH, ¢ TpaBUIaMHU
paboTtel B Jaboparopuu W npuéMamMu oOpamieHus C  JabOpaTOPHBIM
o0OpyJIOBaHMEM, HW3yYeHHE W ONHucaHhe (U3NYECKHX CBOWCTB 00Opa3IoB
HEOPraHWYeCKUX BEIIeCTB, HaOMroneHNe (u3ndeckux (TUIaBJICHHUE BOCKA, TasHHE
JbJia, pAacTUpaHUE caxapa B CTYyIKe, KHIICHUE K KOHJICHCALUs BOJBI) H
XUMUYECKUX  (TOPEHHE  CBEYM,  IPOKAIMBAHHE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHEC MeJla C KUCJIOTOW) SIBJICHHH, HAOJIOJCHUE M OIMCAHUC
MPU3HAKOB  TPOTEKAHUS ~ XUMHUECKUX  peakiuii  (pas3liokeHwe  caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3iioKEHHE THUAPOKCHIIA
meau(Il) nmpu HarpeBaHuu, B3auMoOJIecTBUE Kele3a ¢ pactBopoM coim menu(ll),
U3yueHHe CrnocoOOB pazfeneHust cMecel (¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHHE,
BhITIApUBAaHUE, TUCTHIUIALMS, XpoMaTorpadusi), MpoBeIeHNE OUYUCTKU TOBAPEHHOM
coiny, HaOJroleHWe W ONHCAaHHWE  pe3ylIbTaTOB  IPOBEJCHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHUE MOJENEeH MOJIEKYI
(1apocTep;KHEeBBIX)

Baxueiiue MNpEACTAaBUTCIIM HCOPTaHNUYCCKUX BCIICCTB

2.1

BOS,Z[YX — cMmech raszoB. CocraB BO3yXa. KHCJ’IOpOIl — OJIEMEHT W IIPOCTOC




BeIecTBO. HaxoskaeHue Kuciaopojga B TpuUpojne, (U3HUECKUEe U XUMUYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunabl. [lpumenenue kuciaopona. CrocoOsr
MOJYyYeHUs KHUCJIOpOoJia B JIA0OpaTOpUM M MPOMBINLUIEHHOCTH. KpyrosopoT
Kuciopoza B mpupoze. O30H — aJutoTporiHas MOAU(UKAIUS KUCIOPO1a

2.2

TernoBoit 3¢h(hekT XUMUIECKOH peakiy, TEePMOXUMHUYECKHE YPaBHEHUs, K30~ U
SHAOTEPMHUUECKUE peakuuu. TOIIMBO: yrojb U METaH. 3arpsi3HEHUE BO31yXa,
YCHJICHUE TTAPHUKOBOTO P QeKTa, pa3pylIeHHEe 030HOBOTO CIIOs

2.3

Bopopon — snemeHT m mpocroe BemecTtBo. HaxoxkaeHue Bomopoda B IPHUPOJIE,
(dbu3uYecKne W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTyYEHUS.
Kucnotsl 1 conmn
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MousipHblii 00BEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM ypaBHEHUSAM

2.5

dusnueckue cBorcTBa BOJbl. Boaa kak pacrBopurens. PactBopsl. HackienHble u
HEHACBHIIEHHBbIE PacTBOpPHI. PacTBOpMMOCTH BemecTs B Boje. MaccoBas 0t
BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJIbI. OcHOBaHuUs. Ponb pacTBOpoB
B NPUPOJIC M B JKU3HU 4YesoBeKa. KpyroBopoT BonbI B Ipupoje. 3arps3HEHHE
MPUPOIHBIX BOA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI

2.6

Knaccudukanus Heopranmueckux coeaumHeHuil. Oxcunpl.  Knaccudukarms
OKCHJOB:  coyieoOpasyromue (OCHOBHbIE, KUCJIOTHBIE, aM(OTEpHbIe) U
HecosieoOpa3yromue. Homenknatypa oxcunoB. Duznueckue W XUMUYECKUE
cBOMCTBa OKCUAOB. [ToydeHue okcuion

2.7

OcnoBanus. Kinaccudukanus ocHOBaHUMA: METOYM M HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusznyeckne M XUMHUYECKHME CBOMCTBA OCHOBAHUM.
[Tosnydyenne ocHOBaHUM

2.8

Kucnotel. Kiaccudukanus kucnor. Homenkmarypa kucinoT. Duszmdeckue u
XUMHUYECKHE CBOWCTBAa KHCIOT. Psan akruBHoctu wmetauioB H.H. beketona.
[Tonyuenue xkucnor

2.9

Comu. Homenknatypa comnei. duszndeckue M XHUMHUYECKHE CBOMCTBa COJICH.
[Tonydenue coneit

2.10

I'eneTnueckas cBs3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ
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XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpeeICHHE COJACpKaHHs KUCIOPOaa
B BO3/yXe, NOJy4YeHHe, coOupaHHe, pacrno3HaBaHUE W H3yYCHHE CBOICTB
KHCTIOpO/ia, HAOMIOJCHIE B3aWMOJICHCTBUS BEUIECTB C KHUCIOPOJAOM U YCIOBHS
BO3HHMKHOBEHHUS U IMPEKpaleHUs] TOpeHus (moxkapa), 03HaKOMJIEHHE ¢ oOpa3namu
OKCHJIOB M OTHCAaHHWE HMX CBOWCTB, IMOJyu€HHUE, COOMpaHue, paclo3HaBaHHUE U
W3Yy4YeHHE CBOWCTB BOJOpoJa (TOpeHHue), B3aUMOJCHCTBUE BOJOPOJA C OKCHIOM
meau(Il) (Bo3MokHO HcCMoONIb30BaHKE BUAEOMATEpUaAoB), HaOMOAeHHE 00pa3IoB
BEIIECTB KOJIWYECTBOM | MOJb, HCCIEOBaHHE OCOOCHHOCTEH pacTBOpPEHHS
BEIIECTB C Pa3IUYHON PACTBOPHUMOCTBHIO, MPHUTOTOBIEHHUE PACTBOPOB C
OIPENENEHHON MAaCCOBOM J0JIEW pAaCTBOPEHHOTO BEIIECTBA, B3aUMOJAEHCTBUE BOJIbI
¢ MertaimamMu  (HaTpueM W KalublueM)  (BO3MOXHO  HCIIOJIb30BAaHHE




BHJIEOMATEPUANIOB), OINpPEACICHUE PAcTBOPOB KHUCIOT M IIEJOYed C IOMOILbIO
UHJUKAaTOPOB, HCCIEN0BaHUME OOpa3LOB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX
KJIacCOB, HAOJIO/EHNE M3MEHEHHS OKPACKH MHIUKATOPOB B PACTBOPAaX KUCIOT U
uiesiodei, msydeHue B3aumojencTBua okcuga meau(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCJIOT C METaJUIAMH, pPEaKUWil HEWTpaau3auuu, IOJy4CHHE
HEpACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO METajjla JPYyrMM U3 pacTBopa
COJIM, pELIEHUE OHKCIEPUMEHTANbHbIX 3aJad o TeMe «BaxHeiue Kiaccsl
HEOPraHUYECKUX COEAUHEHUIN

[Tepnoanueckuit 3axoH u [leproguueckas cucteMa XUMUYECKUX deMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUECKas CBsA3b. OKUCIUTEIHHO-
BOCCTAHOBHTEIIBHBIE PEAKIIUN

3.1

[lepBble MONBITKY KIacCU(UKAMU XUMUYECKHUX AyieMeHTOB. [loHaTHe o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHBI,
WHEPTHbIE Ta3bl). OJEMEHTBI, KOTOpble O00pa3yloT am(pOoTepHblE OKCHUIBI U
TUAPOKCUIBI

3.2

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [I.M.
MenneneeBa. Kopotkonepuoanas u muHHOTepuoaHas (opmsel [lepuoamaeckoit
cucteMbl xumuyeckux anemeHtoB J[.M. MenneneeBa. Ilepmonsl u rpynmsl.
DU3NYECKUI CMBICI MTOPAIKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI JIIEMEHTA

3.3

Crpoenune atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000704YeK aroMoB TMepBbIX 20 XUMHUYECKHMX 3JIEMEHTOB
[Tepuonnueckoii cucrembl JI.MI. MeHnneneeBa. XapakTepUCTHKA XHUMHUYECKOTO
3JIEMEHTa Mo ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METaJUTNYECKUX U HEMETAJUIMYECKUX CBOICTB IO IpyMIaM U MeprojaM. 3HaueHue
[lepuoauueckoro 3akoHa u [lepuoanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. [[.M. MeHnneneeB — yu€Hbli U rpaIaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHas (mossipHass M HEMOJISIpHAsi)  CBSI3b.
DNEKTPOOTPULIATENIHHOCTh XUMUYECKHX dJIeMEHTOB. MoHHAas CBS3b

3.6

Crenenb oxucieHns. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC PCaKIuu. HpOI_ICCCBI
OKHCJICHUSA M BOocCTaHOBJICHUA. OKHUCIUTENIM U BOCCTAHOBHUTEIIHN

3.7

XUMHYECKUM SKCIICPUMCHT. U3Y4YCHUC 06p33L{0B BCIICCTB MCTAJJIOB H
HEMCTAJIJIIOB, B3aUMOJCUCTBHE TMAPOKCHJa IHHKa C pacTBOpaMu KHCIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, WJUIIOCTPUPYIOIINX TPHUMEPBI OKUCIUTCIIBHO-
BOCCTAHOBHUTCIBHBIX peaKuHﬁ (ropeHHe, pCaKknuun pa3ioxKCHUs, COGI[I/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




BemectBo u xumnueckas peakuus. [losropenue
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Ilepnoguueckuit 3akoH. llepuoguyeckas cucrema XUMHYECKUX d1emMeHTOB J[.M.
MenpneneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMIEPBBIX TPEX TMEPUOJOB, KalMsl, KaJlbLMs M HX
COCIMHEHUN B COOTBETCTBUM C TIOJIO)KEHHEM 3ieMeHTOB B Ilepuronnueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BellecTBA: BHJAbl XWMHUYECKON CBSI3U. THIIBI KPUCTAIUIMUECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH U
BUJIa XuMuyecko cBs3u. Kiaccudukanuss ¥ HOMEHKIaTypa HEOpPraHMYECKUX
BELIECTB (MEXAyHapoAHas W TpUBHANbHAs). XUMUYECKHE CBONCTBA BEILECTB,
OTHOCSIIIUXCSA K  Pa3IM4HbIM  KJacCaM  HEOPraHWYeCKHX  COCAMHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIECTB

1.3

Knaccudukanuss XUMHYECKUX peakUuil MO pa3ju4yHbIM MpHU3HAKaM (10 YUCIy U
COCTaBYy Y4YacCTBYIOIIMX B peaklUHUM BEUIECTB, IO TemioBoMy 3¢(deKTy, Mo
W3MEHEHUIO CTETeHEeW OKHUCICHHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpPAaTHUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE PEaKuu, TEPMOXUMHUYECKHE
ypaBHeHUs. [IoHATHE O CKOPOCTH XMMHUYECKON pEeaKINKU

1.4

[TonsitTnie 06 oOpaTUMBIX W HEOOpaTHMMbBIX XMMHYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U TE€TEepOTreHHbIX peakuuax. [IoHATHEe 0 XMMHUYECKOM pPaBHOBECHH.
@dakTopbl, BIMSIOMME HAa CKOPOCTh XMMHMYECKOH peakUud U T0JI0XKEHHE
XUMHUYECKOTO PABHOBECHS

1.5

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE peaxuu, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHON  PEaKIUU. CocraBnenue YpaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM €  HUCHOJIb30BaHHEM  METOJa
AJIEKTPOHHOTO OasiaHca

1.6

Teopusi ANEKTPOTUTUYECKON UCCOIMALMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, annonsl. MexaHu3M AUCCOLMAIIMU BEIIECTB C Pa3jIMYHBIMU BUJIAMHU
xumMudeckor cBsa3u. CreneHp aucconuanud. CuUiabHBIE U CIA0ObIe JICKTPOJIHMTHI.
Peakiun moHHOro OoOMeHa. YCIIOBHSI TNMPOTEKAHUs PEaKIMd HOHHOTO OOMeEHa,
MOJHBIE W COKpALIEHHbIE HMOHHBIE YypaBHEHUs1 peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHMH M COJEH B CBETE€ TMPEIACTABIECHUH 00 AJIEKTPOJUTHUYCCKOMN
nucconuanuu. KayectBeHHble peakiiuy Ha HOHBL. [ToHsATHE O THApPOIU3E CoJieit

1.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHUEC C MOJCIKIMU KpPUCTAJIUIMUCCKUX
peH_IéTOK HCOPIraHNMYCCKUX BCHICCTB — MCTAJIOB M HCMCTAIOB (Fpa(bI/ITa u
anMasa), CJIOXXHBIX BCHICCTB (X.]'IOpI/II[a HanI/IH); HCCICAO0OBAaHUEC 3aBHCHUMOCTHU
CKOPOCTH XHMHUYECKOH peakuun OT BO3JCHCTBUSA Pa3JIMIHBIX (l)aKTopOB;
HCCIICAOBAHUEC DJICKTPOIIPOBOAHOCTHU paCTBOPOB BCUICCTB, IIPOIECCa JUCCOLUAIINN
KHUCJIOT, meaoYe M cojieu (BO3MO)KHO HCIIOJIb30BAHUC BI/I,[[COMaTepI/IaJIOB);
NPpOBCACHUC OIIBITOB, WUIIOCTPUPYIOIINUX [MPU3HAKU TPOTCKAHUSA peaKuHﬁ
HOHHOTO OOMEHa (06p3.30BaHI/IC ocaaka, BBIACICHUC TIasa, O6pa30BaHI/IC BOI[BI);
OIIBITOB, HIUTIOCTPUPYIOIIUX IMPUMCEPBI OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX




peakuuii (TopeHue, peaklud pas3JIoKEHHUs, COCIUHEHHMs); Ppaclo3HaBaHHE
HEOPraHMYECKHX BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX pEaKIMi Ha WOHBI;
pelieHne HKCIePUMEHTANIbHBIX 3a/1a4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3NIEeCKue CBOHCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMHYECKHME CBOWCTBA Ha IMpUMEpe  XJopa
(B3auMozelicTBUE C MeTaUlaMM, HEMETajulaMH, UIeJlo4aMu). XJIOPOBOJOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOICTBa, MOJyuyeHHe, NpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHM3M 4YeloBeKa. BakHeWlnne XJIOpuIbl U UX
HaX0XJACHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 35eMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapakKTepHble cTeneHH oKucieHus. CTpoeHue U (U3NYECKHE CBOICTBA
MPOCTBIX BEILIECTB — KMCIOPO/Ia U Cepbl. AJUIOTPOIHbIE MOAUPHUKAIINN KUCIOPOIa
u cepbl. XuMudeckre cBoiicTBa cepbl. CepoBOJIOpO, CTpOeHUE, (pU3NYECKHe U
XUMHUYEcKre cBoilcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (¢U3HYECKHE © XUMHUYECKHE CBOWcTBa (0Omume Kak
MpeCTaBUTENsl Kilacca KHUCIOT U crenuduyeckue). XUMUYECKHE peakluu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJMyYeHHs] CEpHON KHUCIOTHI.
[Ipumenenne. Conu CepHOM KHUCIOTHI, KQaUeCTBEHHAs peakius Ha Cyilb(haT-HOH.
Haxoxnenue ceppl M €€ COECOUHEHHN B MNpPUPOAE. XHUMHUYECKOE 3arpsi3HEHHUE
OKpY)Karollel cpeabpl COECOUHEHUSIMH cepbl (KHUCIOTHBIE MOXKAW, 3arps3HEHHE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHUS

2.3

OO6mrast xapakTepucTuka 3meMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTEMEHHU OKHCIIEHUS. A30T, pacIpOCTpaHEHHE B MPUPO/IE,
¢busnueckue U xuUMHYeckue cBoicTBa. KpyroBopor azoTa B mpupoje. AMMUAK,
ero ¢u3nyecKkue M XUMHYECKHE CBOMCTBa, MojydeHue u mnpumeHeHue. Comau
aMMOHHUSI, UX (U3NYECKHE U XUMHUYECKHe CBOMCTBA, MpuMeHeHue. KayecTBeHHas
peakiusi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MojyueHue, (pusndeckue u
XMUMHYECKHE CBoMcTBa (oOmIMe Kak MpeAcTaBUTeNs Kilacca KHUCIOT H
cnenuduueckue). lcnonp3oBaHue HUTPATOB M COJEM aMMOHHS B KauyecTBE
MUHEpAJIbHBIX YyA0OpeHuid. XHUMHUYECKOE 3arps3HEHHE OKpYKaIoLeH cpebl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE MOXIHU, 3arps3HEHHE BO3AyXa, MOYBBI H
BOJIOEMOB)
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docdop, amnorponHsle Moaudukauuu ¢Gocdopa, puMUECKHe U XUMHUYECKUE
coiictBa. Oxcun pochopa(V) u dpochopnas kucioTa, puzndeckre U XUMUIECKHE
cBoiicTBa, moaydeHue. Vcnosab3oBaHue ¢(ocaroB B KauecTBE MHHEPAIbHBIX
ynoopeHuit

2.5

OOmast xapakTepuctuka »s1aeMeHTOB I[VA-rpynnbel. OcoOEHHOCTH CTpOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKHUCIEHHWs.  YIIEpOoJ,  aJUIOTPOIIHBIE
MOAU(UKAIIMY, PacIpOCTpaHEHHEe B MpUpoe, (u3HUecKue U XUMHUYECKHE




cBoiictBa. AncopOius. KpyrosopoT yraepona B npupoae. OKCHIBI yriiepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIydeHUE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a rino0anbHOrO TNOTEIUICHUS KIMMAaTa, MapHUKOBBIN
¢ dekT. YroapHas KUCIOTa U e€ COoH, UX (PU3MUECKUE W XMMHUYCCKHE CBONCTBA,
MoJlydeHHe ¥ TpuMeHeHue. KauecTBeHHass peaknuss Ha KapOOHAT-HOHEI.
Hcnonws3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM
XO03SI1ICTBE

2.6

[TepBoHauanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, OSTWIEH, alleTWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas
kuciora). Ux cocraB u xumudeckoe crpoeHue. [loHsTiue o OMOIOTrHYeCKr BaXKHBIX
BEILECTBAX: MKHUpax, OeyKaX, YrieBoJaXx — M HUX pOJM B JKU3HM UEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢pusnyeckue u1 XuMHUYECKHE CBOMCTBA, MOJyY€HUE U MPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpenacraBieHus o0 OKCHie
kpemans(IV) n kpemHueBoit kucnore. CHUIMKATBI, UX HCIOJIB30BAaHUE B OBITY,
MEIUIIMHE, TPOMBINUICHHOCTH. BakHeWmme CTpOUTENTbHBIE  MaTepHUAJIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, keme3o0eToH. [IpoGmembr Ge3omacHOTO
WCTIOJIb30BAHUS CTPOUTEHHBIX MATEPHAJIOB B MIOBCETHEBHOM KU3HU

2.8

XUMUYECKUN DKCIEPUMEHT: H3ydeHHe OO0pa3lloB HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISTHOM KUCJIOTBI; POBEICHUE KAU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-HOHBI
1 HaONo/IeHue MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaxkarolue Gpusndeckue u
XMMHYECKHE CBOICTBA TaJIOTEHOB M UX COCIUHEHMH (BO3MOXKHO HCIOJIb30BaHUE
BHICOMATEpPHAJIOB); O3HAKOMJICHHE C 0O0pa3lamMu XJOpHUIIOB (TaJOTE€HHUIOB);
O3HaKOMJIEHHE ¢ oOpasnamMu cepbl U €€ COeIUHEHUSIMHU  (BO3MOKHO
WCI0JIb30BaHME BUJICOMATEPHAIOB); HAOIIOJeHHE Tpoliecca 00YIriMBaHUs caxapa
oJ ACMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOI KHUCIOTHI; M3YYEHHE XUMUYECKUX
CBOMCTB pa30aBIeHHON CepHON KUCJIOTHI, IPOBEACHUE KaYECTBEHHON peakluy Ha
cynbhaT-uoOH UM HaOMIOJeHHEe TMpH3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C
(M3UYECKUMH CBOWCTBaMHU a30Ta, (ocdopa W HX COCAMHEHHH (BO3MOXKHO
WCIOJIb30BaHME BHJAEOMAaTepuanoB), oOpa3naMu a30THBIX ©  (HOCHOPHBIX
ynoOpeHuii; MoixydyeHue, coOHpaHue, paclo3HaBaHWE M H3yYEHHE CBOMCTB
aMMuaKa; MpOBeICHNE KaYeCTBEHHBIX peakluii Ha HOH aMMOHUS U pocdar-uoH u
W3Y4YeHHE MPU3HAKOB HUX TMPOTEKAaHUS, B3aHUMOJACWCTBHE KOHIEHTPUPOBAHHON
A30THOM KHCIOTHI C MeAbl0 (BO3MOXHO HCIIONB30BaHUE BUEOMATEPHAIIOB);
M3Y4YeHHE MOJIeNel KPHUCTAUIMYECKUX pemeéTok anmMasa, rpaduta, QynnepeHa;
O3HAKOMJICHHE C  TMPOILIECCOM  aacopOIHMMu  PAcTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWMCTBOM IPOTHUBOTA3a; MOIY4YeHHE, cCOOHpaHue,
pacmo3HaBaHME ¥ W3Y4YEHHE CBOWCTB  YIVIEKHCIOTO Tra3a; MpOBEICHUE
KaueCTBEHHBIX peakKlMii Ha KapOOHAT- U CHIIMKAT-HOHBI U U3yUYEHUE TPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOIYKIIMEH CHUIUKATHOW MPOMBIIIICHHOCTH;




PCHICHUEC SKCICPUMCHTAJIBHBIX 3ada4 II0 TEMC «BaxxHenmme HeMETaIUIBI U UX
COCAUHCHUA»

Mertannsl 4 ux COCANHCHUA

3.1

OO0mas XapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAaHUM HX
nonoxenus B Ilepmonnmueckoi cucrtemMe XUMHYECKMX dyeMeHToB  JLM.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauloB. Meramindeckas CBs3b U
MEeTalyInyecKasl  KpUCTalJIM4yecKass  pemérka.  ODIEKTPOXUMHYECKUH  psl
HaIpsHKEHUH METaJUIOB

3.2

duznyeckue M XUMHUYECKHE CBoMcTBa MeTamioB. OOmMe crnocoObl MOTy4EeHHUS
MeTayuioB. TloHSTHE O KOPPO3WM METaIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBel (CTajgb, Yyr'yH, JIOPATIOMUHUMN, OpOH3a) U UX NMPUMEHEHHE B
OBITY M TPOMBIIIIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MoOJOXkeHHe B lleprogudeckoil cucTeMe XMMHUYECKHUX
anemenToB J[.MI. MeHaeneeBa; CTpO€HHE HMX aTOMOB; HaxOXKJIEHHWE B IPUPOJIE.
duznyeckue U XMMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kamus). OKCuabl U
TUAPOKCUABI HaTpus © Kanug. [IpuMeHeHue MIENOYHBIX METAIOB U HX
COeqUHEHNN

3.4

[IlerouHO3EMENBHBIE METAUIBI MAarHUN U KaJIbIIWiL: TToJio)keHue B [lepuoanueckoit
cucremMe xuMuueckux oanemeHtoB J[.M. MenneneeBa; CTpoeHHE HX aTOMOB;
HaxoXxJeHue B Tmpupojae. PuU3MYECKHME M XUMHUYECKHE CBOWCTBA MarHus |
Kanblus. BakHeilmue coequHeHUs Kaublusi (OKCHI, THAPOKCHI, COJIH).
JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

Amomunnil: nonoxkeHue B llepronnueckodl cuUCTeME XUMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa; CTpo€HHUE aTOMa; HAXOXKJECHHE B mpupojae. Puznyeckue u
XUMUYECKHIE CBOMCTBA aTlOMHHHSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUS

3.6

Kenezo: nonoxenue B llepuoaumyeckoid cucreme XxuMuueckux siaeMeHToB J[.H.
MenneneeBa; CTpOCHUE aToMa; HaXOXJEHWE B mpupoae. DPuzndeckue u
XUMUYECKHUE CBOMCTBa jkene3a. OKcuapl, TUAPOKCUAB W comm kenesa(ll) u
xene3a(Ill), ux cocras, cBOICTBA U MOTyYCHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJJIOB M CILJIABOB, UX
(GU3NYECKUMHU  CBOWCTBAMU; M3y4CHHE pPE3yJIbTaTOB KOPPO3HHM  METAIIOB
(BO3MOXKHO HCIIOJIB30BAaHUE BHCOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOCHCTBUS
OKCHJA KajJbllUi W HATPUS C BOJOM  (BO3SMOXHO  HCIOJb30BAaHUE
BHJICOMATEPHUAJIOB); HMCCIEIOBAHUE CBOWCTB KECTKOW BOJIBI, MpOIlEcca TOPEHUS
xKeneza B KHCIOpojae (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHANIOB); MTPU3HAKOB
MPOTEKaHMUsI KAYECTBEHHBIX PEaKIUi Ha HOHBI (MarHus, KalbIlHs, aTIOMHUHUS,
uunka, xene3a(ll) u xeneza(Ill), mequ(Il); HabnrogeHue u omKcaHue MPOIIECCOB
OKpalllMBaHWs IUIAMEHW HMOHAMH HATpUs, Kalusig U Kaublus (BO3MOKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB); HCCIENOBaHHE aM(OTEpPHBIX CBOMCTB
TUAPOKCUAA ATIOMUHHUS M THAPOKCHAA IMHKA; pPEIIEHUE SKCIEePUMEHTAIBHBIX




3a71a4 110 TeMe «BakHenre MeTaibl U UX COETUHEHUS)

XHUMHA U OKpYKarolias cpena

4.1

HoBpie Marepuansl u TexHOJIOrMU. BemecrBa U marepualibl B MOBCEIHEBHOM
JKU3HU 4eJoBeKa. XUMHS U 340poBbe. be3omacHoe HMCIOJIb30BaHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momoms Nnpu XUMHYECKHX OXKOrax M
OTpPaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON I'PaMOTHOCTH. XHMUYECKOE 3arpsi3HEHUE OKPYXKarolleH
cpeasl IIJIK. Ponp xumum B penieHuM 3Kojorudeckux mnpotsem. [Ipupoanbie
HUCTOYHUKU YTJIEBOJOPOAOB (Yrojb, NPUPOIHBIA ra3, He(Th), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U POMBILUIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE 00paslloB MaTepuajoB (CTEKJO, CIUIaBbI
METaJJIOB, MOJIMMEPHbIE MaTepUaJIbl)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox

MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro
YPOBHSI OCBO€HMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI'0 0011ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJIGHMH TNPUPOJBI, TOHHMaHUE OOBEKTUBHON
3HAYUMOCTH OCHOB XHMMYECKON HAayKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOmeld KyJabTypbl W MPaKTUYECKOM
NEATeNbHOCTH 4YeJIOBEKa B YCIOBHAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAaHHE MECTAa XUMUU CPEIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaxX IO3HaHHWS, B TOM YHUCJIE HKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJaxX MCCICAOBAHUS BEIIECTB WM HM3YyYCHUS
XUMHUYECKUX PEAKINN; YMEHHUE MCIOJIb30BaTh MOJETH IS OOBSICHEHUS
CTPOEHUS ATOMOB U MOJIEKYJI

1.3

o cepax mpodeccnoHaTHHON AEATEILHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX
XHUMHUYECKOH HAayKH, 4YTO TMO3BOJHUT OOYYAIOUIUMCS pPaccMaTpUBaTh
XUMUIO Kak chepy cBoel Oymymen npodecCHoHaIbHON IS TENHPHOCTH 1
C/IeNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQHIBHOTO MpeaAMeTa MpH
nepexo/ie Ha YpOBEHb CpetHero o0miero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHUUYECKHX 3HAaHUM U YMCHHUE IIPUMCHATH
CUCTEMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHIINEG XHMHUYCCKUC TOHATHS: XUMHYECKUM JJICMEHT, aToM,
MOJICKYJIa, BEIIECTBO, MPOCTOEC M CJOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHTENbHBIE aTOMHAas U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIICCTBA, MOJb, MOJISIpHAs Macca, MOJSPHBII
00bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpeIHss), XUMHUYECKas
peakius, peakIWu COCIUHEHHUS, PEaKUUHU Pa3I0KCHHS, PEaKIHMH
3aMEIICHUs, peaKkIuu oOMEHa, TerIoBoM A((EKT peakiuu, 3K30- U
SHJOTEPMHUYCCKHE PEaKIMKM, PacTBOpP, MaccoBas JOJS XHMHYECKOTO
3JIEMEHTa B COCIMHEHUHU, MAacCOBas J10Js1 U MPOLIEHTHAsT KOHIEHTpAIus
BEILECTBA B PacTBOpE, SAPO aTOMa, SJIEKTPOHHBIN €0 aroma, aToMHas
opOuTanb, paguyc aroMa, BaJleHTHOCTb, CTENEHb OKHCIEHUS,
XUMUYECKasl CBS3b, DJIEKTPOOTPULIATEILHOCTD, NOJISIPHAsl U HENOJspHas
KOBaJI€HTHAas  CBA3b, HOHHAs  CBS3b, METAZIMYeCKass  CBS3b,
KpUCTAJIMYeCKass peméTka (aromMHas, HWOHHAs, MeTaJIn4yecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHWOH, JJIEKTPOJIUT U HEIIEKTPOIIUT,




JNEKTPOJIUTHYECKAsT ~ JUCCOLMAIMS, pPEaKIUM HOHHOTO  OoOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEIIb 51
BOCCTAHOBHUTEb, OKHUCIEHHE M  BOCCTAHOBIICHUE,  DJICKTPOJIM3,
XMMHMUYECKOE paBHOBECHE, OOpaTUMble U HEOoOpaTHMblEe peakluH,
CKOpPOCTb XMMHYECKOM peakuuu, Katanmsarop, IIJK, xoppo3us
METAJIJIOB, CIIJIaBBI

2.2

OCHOBOITIOJIATAIOIIME 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoanyeckuil 3akoH J[.M. MenneneeBa, 3aKOH NOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUH XUMUH: ATOMHO-MOJIEKYJISIpHAs TEOpHs, Teopus
JIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenne ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHHME MPABWIBHO HCIIOJIb30BATh U3yYEHHBIE BEIIECTBA U MaTepHaJIbI
(B TOM ymCIlle MUHEpaJIbHbIE YI0OpEHUs, METaJUIbl U CILJIaBbl, MPOJTYKTHI
nepepabOTKU  HPUPOJHBIX  MCTOYHUKOB  YIJIeBOJAOPOAOB  (yrui,
MPUPOJHOTO raza, HepTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE U MOHUMAaHHE 3HAUYEHUS KUPOB, OCJIKOB, YIJIEBOAOB JUIS
OpraHu3Ma 4YeJOBeKa; yMEHHE IPOTHO3MpOBATh BIUSHUE BELIECTB U
XMMUYECKUX IPOLECCOB HA OPraHu3M 4YeJOBeKa U OKPYXKAIOLIYIO

MPHUPOIHYIO CpEeIy

3.2

YMEHUE WHTETPUPOBATH XHUMHUYECKHE 3HAHHS CO 3HAHWSMH JPYTHUX
y4eOHBIX MPEMETOB

3.3

HaJM4Yue OMbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(OpPMALUU IO
XUMHM (HayyHass ¥ HAy4YHO-TIOMYJIApHas JMTepaTrypa, CJloBapw,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATb I/IH(l)OpMaI_II/IIO O BEIIECTBAX, HX
IMPEBpAIICHUAX U IIPAKTHYECKOM IPUMCHCHHUU W YMCHHE HCII0JIb30BaTh
e€ s pEeIICHUA y‘le6HO'H03HaBaTeHBHBIX 3aJ1a4

Bnanenue ocHOoBaMU NMOHSATUHHOTO anmnapara U CUMBOJIMYECKOTO s3bIKa
XUMHH 17151 COCTaBJICHHS (OPMYIT HEOPraHUYECKUX BEIECTB, yPaBHEHHI
XMMHUYECKUX peaKkimii; ocHoBaMu xuMudeckoil HomeHkIatypsl (IUPAC
U TPUBHUATBHOM)

VYMmeHne OOBICHATHL CBSI3b IIOJIOJKEHHS JJIEeMEHTa B HepHOI[quCKOﬁ
CUCTEMC C YHCJIOBBIMUA XapaKTECpUCTUKaMU CTPOCHUA aTOMOB
XUMHUYCCKHUX JJICMCHTOB (COCTaB n 3apsag  [aapa, 06mee YHUCII0
BHCKTpOHOB), pacnpeaciiCHUCM  3JICKTPOHOB IO  SHEPIreTUYCCKUM
YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, KaJlud U KaJIbLIUA

Hpe,Z[CTaBJ'IeHI/Ie 0 HepHOHquCKOﬁ 3aBHCUMOCTH CBOMCTB XHUMHYECKHUX
9JICMCHTOB (pa;myc aTomMa, BHCKTPOOTpI/IHaTCJIBHOCTB), OpOCThIX H
CIIOXKHBIX BC€HICCTB OT IIOJOXCHHA OJJICMCHTOB B Hepno;mqecxoﬁ




CUCTEMC (B MaJibIX IICPpUOJaX U I'IaBHBIX Hozlrpynnax) " 3JICKTPOHHOTO
CTPOCHHS aTOMa

7 YMmenue kiaccuuIpoBaTh:
7.1 XUMHYECKHE DJIEMEHTEI
7.2 HEOpPraHMYECKHE BELIECTBA
7.3 XUMHUYECKUE PEAKIUHI
8 YMeHue onpenensrh:
8.1 BAJICHTHOCTB M CTETICHb OKUCIICHUS XUMHYECKUX JIEMEHTOB, 3apsi]] HOHA
8. BHJI XHMHUYECKOW CBS3U M THUIN KPHCTAUIMICCKOW CTPYKTYpHI B
' COETMHEHHSAX
8.3 XapakTep cpeibl B BOAHBIX PaCTBOpPAX BEMIECTB (KHCIOT, OCHOBAHHU)
8.4 OKMCIIMTENIh U BOCCTAHOBHUTED
9 YMeHue XxapakTepru30BaTh (pU3HMUecKre U XUMHIECKUE CBOWCTBA:
MIPOCTBIX BEMIECTB (KUCIOPOJI, 030H, BOJOPO/, rpaduT, ammas, KpeMHUH,
9.1 azot, Qochop, cepa, xIop, HATPWA, Kaaui, MarHud, KaJIbIIH,
ATIOMUHHM, KEJIE30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJ, OKCUIBI U THAPOKCHABI MeTauioB [—I1A
9.2 rpynn, amomunus, meau (II), mwmnka, sxemeza (II m III), oxcumwr
' yraepona (II u 1V), kpemuus (IV), azora u pochopa (Il u V), cepur (IV
u VI), ceprucras, cepHas, a3oTHCTas, a30THas1, GocopHas, yroyjpHas,
KpEMHHUEBast KHCIIOTA U UX COJIH)
MPOTrHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIICCTB B 3aBUCHMOCTH
9.3 OT UX COCTaBa M CTPOCHUS, IPUMECHEHHE BEIIECCTB B 3aBUCHMOCTH OT UX
' CBOWCTB, BO3MOXHOCTb IPOTEKAHUS XHMHYCCKHUX IIPEBpAIICHUIA B
Pa3IUYHBIX YCIOBUAX
10 YMeHUEe COCTaBJIATh MOJICKYJIIPHBIC U MOHHBIC YPaBHCHHS DPEAKIIHMM, B
TOM YHCJIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA M3YyYCHHBIX KJIACCOB (TPYIIIN)
' HEOPraHMYECKUX BCIECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 VMeHHe BBIYUCISTH (IPOBOUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO M  MOJISIPHYIO MAacChl  BEIIECTB,
' MacCOBYIO JIOJIF0O XHMHYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MAaCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 MacCy, 00beM I'a30oB




11.4

[0 YPaBHEHUSM XHMMUYECKUX pEaKUUid U HaXOAUTh KOJUYECTBO
BelIeCTBa, 00bEM M MacCy peareHTOB WM POJAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH METOJaM{ HAay4HOTO TO3HaHUs (HaOJIOJCHUE, U3MEPEHHE,
9KCIEPUMEHT, MOJICJIMPOBAHUE) NIPU U3YUYEHUH BEIIECTB U XUMHUYECKUX
SABIICHU;, YMeHHE c(HOPMYTUPOBaTH MPOOIEMY U MPEUIOKUTH MyTH €€
peuieHus

12.2

Oe3omacHON pabOTBI € XUMHYCCKHMMH BEIICCTBAMH, XUMHUYECKOM
ocy10¥ 1 1a00paTopHBIM 000PYI0BAHHEM

12.3

npaBujiaMu 0€30TacHOro OOpaIeHus ¢ BEIIECTBAMU, UCTIOIB3YEMBIMU B
TOBCETHEBHOW KW3HM, TPaBUJIAMHU TOBEACHUS B LENAX COEpPEeKCHUS
310pOBbSl U OKPYXKAIOUIEH NPUPOJHOM Cpelbl; IMOHMMaHHE Bpeaa
(omacHOCTH) BO3ACHCTBUSL HAa JKUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CIMOCOOOB YMEHBIIEHUS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3EUCTBUSA

13

Hanmmune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA H OCYHICCTBIICHUSA
CICAYIOMUX XUMHUYCCKHUX DKCIICPUMCHTOB:

13.1

M3Yy4YEeHHE U ONHCaHue (PU3MUYECKHUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU M XMMHYECKUMHU SIBJICHUSMU; OIBITHI, WIIIIOCTPUPYIOLIHE
MIPU3HAKY IPOTEKAHUS XUMUYECKUX PEAKIIUN

13.2

M3yUYeHHE CIIOCOOOB pa3/IeIeHUs] CMecei

13.3

MOJIy4€HHUE KUCIOPO/ia U U3y4eHHE €r0 CBOMCTB; MOJIyueHUE BOAOPOIa U
M3Y4YE€HHUE €ro CBOWCTB; MOJyYEHHE YIJIEKUCIIOro ra3a M HU3yuyeHHUE €ro
CBOMCTB; MOJy4eHHE aMMHUaKa U U3y4EHUE ero CBOWCTB

13.4

OPUTOTOBJICHHE pAcTBOPOB C  OMpeneia€HHONM MaccoBOM  Joneit
PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHUE MHANKATOPOB (JIaKMyca, METHUJIopamka u (eHoapTaiernHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpebl B paCTBOPaxX KUCIOT U IIEI0YeH

13.6

HCCIICAOBAHHUEC MW  OIIMCAaHHC CBOMCTB HCOPraHNM4CCKUX BCIUICCTB
Pa3JINYHbIX KJIACCOB; U3YUCHUC BSaHMOﬂeﬁCTBHH KHUCJIOT C MCTaJlllaMu,
OKCHuJaMH MCTAJlJIIOB, PaCcTBOPUMBIMU u HCPAaCTBOPUMBIMHA
OCHOBAaHHUAMH, COJIIMU; TIOJYYCHHEC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OJHOT'O METaJllIa APYI'UM U3 paCTBOpa COJIU; UCCIICAOBAHUC
aM(I)OTepHLIX CBOICTB THAPOKCU OB AJIIOMUHUA U ITUHKA

13.7

pPCHICHUC DSKCICPUMCHTAJIBHBIX 3alda4 IO TEMaM: «OCHOBHBIEC KIIacChI
HCOPTraHNYCCKUX COCHHHCHHﬁ)); ((SJ'ICKTpOJ'II/ITI/I‘leCKaﬂ JUCCOIIMALIUA
«BakHennine HeMeTaIbl U UX COCOUHCHUA, «BaxknHennne MeTaaibl U
HUX COCOUHCHUA

13.8

XUMHUYCCKHUEC DKCIICPUMCHTBI, WJIIIOCTPUPYIOIINC NNPU3HAKU ITPOTCKAHUA
peaKL[I/Iﬁ HOHHOTI'O O6MeHa; Ka4YCCTBCHHLBIC pcaknuuu Ha




MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL XJIOPUA-, OpOMUI-,
nonua-, cyabdar-, Gocdar-, kapOoHAT-, CUIMKAT-AaHUOHBI, THIPOKCH-
WOHBI, KATHOHBI AMMOHMSI, MarHusi, KaJblHs, aJlOMUHUS, Kene3a (2+) u
xkenesza (3+), menu (2+), IMHKA

14 Ymenue:

OPEICTaBISITh  Pe3yiabTaTbl  dKCIIEPUMEHTa B  (opMe  BBIBOJIOB,
141 JI0Ka3aTeNnbCcTB, TpaQUKOB W TAOMUIl W BBIABIATH OMIIUPHUYECKHE

3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXIY PEalbHO HAOII0JaeMbIMM XUMHUYECKHUMH
14.2

SIBJICHUSIMA U TIPOIIECCaMU, MPOUCXOIAIIMMUA B MAKpO- U MHUKPOMHPE,
O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

11

UYucreie BemecTBa 1 cMecr. CriocoObl pa3zienenus cmecei

1.2

ATOMBI 1 MOJICKYJIBI. Xumunueckue s1eMeHThl. CHMBOJIBI XMMHYECKUX 3JICMEHTOB.
HpOCTBIC 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckasi ¢popMyina. BaneHTHOCTb aTOMOB XMMHUYECKUX 3J€MEHTOB. CTeneHb
OKHCIICHUS

14

3akoH MOCTOSHCTBA cocraBa BellecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTHOCHuTENbHAsT MOJIEKYJsipHas Macca. MaccoBast 10JIs1 XMMHYECKOTO JIEMEHTA B
COeTUHEHNH

1.5

KomuuectBo BemectBa. Moabs. MomnsapHas macca. MomsipHblii 00BEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUILL BEIICCTBA

1.6

DU3NYECKUE U XUMHUYECKHUE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKu. 3aKOH
COXpPAHEHUS MaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ileproanueckas cucteMa XuMU4ecKux 3neMeHToB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUUECKUX 3ieMeHToB J[.U.
MenneneeBa. I[lepuonbl u rpymnmnbl. OU3NUECKUN CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB MEepHO0/Ia U TPYIIIBI 3JIeMEHTa

2.2

Crpoenune atomoB. CoctaB aroMHbIX sigep. M3otombl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX 000704YeK aroMoB TmepBbiXx 20 XHMHUYECKHUX OJIEMEHTOB
[Tepuonnueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B WU3MCHEHHHM CBOMCTB XMMHYECKHX JJIEMCHTOB IICPBBIX TpéX
nepruoa0B, Kajlusd, KaJlbIHg (paz[I/cha aTOMOB, JJICKTPOOTPULATEIILHOCTH,
MCTAINIMYCCKHUX 1 HCEMCTAJNIMYCCKUX CBOﬁCTB) U UX COCIMHEHUN B COOTBETCTBUU C
ITIOJIOKCHHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTCEMC U CTPOCHHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBs3b. KoBaneHTHass (MoJsipHas ¥ HENOJSpHAsl)  CBS3b.
DNEeKTPOOTPULIATENBHOCTD XUMHYECKUX AIIEMEHTOB. Nonnas CBSI3b.
Merannnueckas CBs3b

3.2

Tuner KPUCTATINIMICCKUX peI_HéTOK (aTOMHaH, HNOHHAas, MeTaJ’IJ’II/I‘ICCKaﬂ),
3aBHCHUMOCTh CBOMCTB BeEIIeCTBA OT THIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I n BHIA
XHMHUYECKOM CBS3HU

Baxwueiiune MNpEACTAaBUTCIIMN HCOPraHUYCCKUX BCHICCTB. Hemerannel u ux
CO€AUHEHMS. MeTaibl U UX COSIUHEHUS




Krnaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX COCAWHEHUH: OKCHUIOB
(coneobpasytolire: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HECOJIEO0pa3yIOIIuE;

4.1 OCHOBAaHUU (énoun u HEpPaCTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(kucnopoacoaepaiiie u 0eCKUCIOpPOIHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiei (CpeHUX U KHUCIIBIX)

49 duznyeckue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIJIOB: BOJIOPO/a,

' XJI0pa, KUCII0PO/Jia, Cephl, a30Ta, (pocdopa, yriaepoaa, KpeMHUS
®uznyeckue MU XHMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS,

4.3 HATpUsl, KK, MarHusl ¥ KaJIblIUsl, aTIOMUHMS, Kelle3a. DIEKTPOXUMUICCKUN Pl
HaIpsHKEHUHA METaJUIOB

44 duznyeckue U XMMHUYECKHE CBOWCTBAa BOJOPOJHBIX COECIUHEHHI HEMeTaJlJIoB:

' XJIOPOBOJOPOJa, CEPOBOJOPOIa, AMMHUAKA
duznyeckue M XUMHUYECKHE CBOWCTBA OKCUAOB HeMmeramwioB: cepel (IV, VI),

4.5 azota(ll, 1V, V), docdhopa(lll, V), yrnepoma(ll, 1V), kpemuusa(IV). Ilomydenue
OKCHJIOB HEMETAIIJIOB

46 Xumunyeckue cBoictBa okcuaoB: MetamwioB IA-IIIA rpynn, nunka, memu(Il) u
xenesa(ll, III). [Tosyyerre OKCUI0B METAIIIIOB
XWMHUYECKHE CBOWMCTBA OCHOBAHWW M aM(OTEPHBIX THUIPOKCUIOB (HA MpUMEpe

4.7 TUAPOKCHIOB ATIOMUHUSA, JKeJe3a, IuHKa). [lonmydenne ocHoBaHU 1 aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,

48 CEpPHHUCTOM, CEepHOM, a30THOH, (ocPopHOH, KpPeMHHEBOH, yrojbHOH. OcoObie

' XUMHUYECKHME CBOMCTBAa KOHIEHTPUPOBAHHOM CEPHOM W A30THOM KHUCJIOT.
[Tosydenue KuciIoT

4.9 OO0mme XuMHUYECKHe CBOMCTBA cpenHuX coJiel. [lomydenne comneit

4.10 [Tonyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOpOJa, aMMHaka,
YIJIEKUCIIOTO Ta3a B JIA00OpaTOpHH

411 [Tonyyenue ammuaka, CEpHOW W a30THOM KHUCIOT B IpPOMBIIUICHHOCTH. OOmue

' CHOCOOBI OJTYYCHHSI METAJUIOB

4.12 | T'enermueckas CBSI3b MEXY KJIacCaMU HEOPTaHMUYECKUX COCAUHEHUN

5 XUMUYECKUE peaKluu
Knaccudukanuss XUMHUECKUX PEAKIHA MO Pa3NWYHBIM MPH3HAKAM: MO YHUCIY H

5.1 COCTaBYy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TeIIoBOMYy 3(deKTy, I
VU3MEHEHHIO CTENEHEH OKUCIEHUSI XUMUYECKUX DJIEMEHTOB

5.9 TemnoBoit 3¢ ekt XUMUYECKON peakIui, TEPMOXUMHUUYECKUE YpaBHEHHsI. DK30- U

' SHIOTEPMHUUECKHE peakiuu. TepMOXUMUYeCKue ypaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENIN U BOCCTAHOBUTEIU.
5.3 IIpoueccel  okMcneHUST M BOCCTAHOBJIGHHUS.  ODJEKTPOHHBIA  OamaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcaknumn




Teopust 3MeKTPONUTUUECKON nucconmanuu. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI U

>4 HERNEKTPOIUThL. CHIbHBIE U cl1a0ble 3MeKTpoauThl. CTeNneHb JUCCOIMAITT
55 Peakimu noHHOrO OOMEHa. YCIOBHS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
' MIOJIHBIE M COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIIHiA
6 XuMHs ¥ OKpy>Karorias cpeia
BemecrBa u Marepuansl B IIOBCEJIHEBHOM JKM3HM 4YellOBEKa. besomnacHoe
6.1 WCIIOJIb30BAHNE BEIIECTB U XMMHUYECKIX PEeakuuid B jaboparopuu u ObiTy. IlepBas
MOMOIIIb TP XUMHUYECKUX 05KOTaX U OTPABICHHSIX
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAroIIeH cpe/bl (KHCIOTHBIC JIOK/H, 3arpsi3HEHHE
MOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI ero npenorspaiieHus IlpeaenvHas
6.2 nomyctumast koHueHtpauus BemiectB  (IIJIK). Ponp xumum B pemieHun
9KOJIOTHUECKUX MpobneM. YcuiaeHwe MNapHUKOBOro s¢dekra, pa3pylieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepona, KpeMHHs U HUX COEAUHEHUN B
OBITY, MEIUIIMHE, TPOMBINUICHHOCTH M CEeNbCKOM Xo3siictBe. [IpuMeHeHme
6.3 METaJUIOB ¥ CIUIaBOB (CTayib, YYryH, IIOPATIOMUHHKA, OpoH3a) B OBITY U
MPOMBIIICHHOCTH WX coennHeHwid. [IoHATHE O KOPPO3WM METAUIOB, OCHOBHBIC
CHOCOOBI 3alIUTHI UX OT KOPPO3UU
6.4 [IpuponHble HWCTOYHHUKH YIJIEBOJAOPONOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI X TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH
[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
6.5 yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TJINLEPHH, YKCYCHAs! KUCIIOTA).
' [TonsiTHEe 0 OMONOTHYECKU Ba)KHBIX BEIIECTBAX: KHpax, OenKax, yrieBojax — U ux
POJIM B )KM3HU YeIOBEKa
7 Pacuérsr:
7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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