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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuu Aa€T NpPENCTaBICHUWE O IeNsAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
IOCJIEOBATEIbHOCTh  M3YYEHHS] XHUMHHM C  YYE€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W MpPEIMETHBIM pe3yjibTaTaM OOy4YeHHS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS UHTEIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BaKHYIO
pOJIb UTPaIOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, TPOOJIEM 3APaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcsi, HaBBIKOB HX CaMOCTOSTENbHOM y4eOHON  JeSITenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbl U YEIIOBEKA, SIBISETCS KIIOUYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIOITUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbIA KypC XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTro moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M O00JIACTU MPAKTUYECKOTO TPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanusyercsl pa3BUBAIONIAs U MPAKTUYECKass HANPaBJIECHHOCTb OOYyYEHHUS! XUMUU,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOn€HHOe  M3ydeHUuE XUMHUM  CIOCOOCTBYET  peali3aluu  3ajaady
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYAOBOU IESITENHHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00IIEr0 0Opa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBeKa M OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
MEeToJaM TIO3HaHMSI TMPU M3YyYEHUH BEIIECTB W XMMHUYECKUX pEeakLui,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GbopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsl TOHUMaHUSI XUMUYECKOU
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0ImEeH  (QYHKIIMOHAILHOW ©  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe uzydeHue yuyeOHOTO npeaMeTa « XuMus» oTBoaAuTCs mo 102
yaca B 8 n 9 kiaccax (3 gaca B Heneno), Bcero 204 vaca 3a 1Ba roga o0ydeHUI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTosiHUS BemecTB. [IOHATHME O TEOPETHMYECKHX W OMIMPHUYECKUX METONAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aAKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOAHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMUYECKHX JJIEMEHTOB. 1IpoCThIe M CIIOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OnpeneneHue BAIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennn. Haxoxxnenne mpocteitiieit ¢opMyIibl BelecTBa 0 MAaCCOBBIM JOJISM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacyersl mo Qopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mnpocteiimend Gopmysbi
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtoMHO-MonekysipHass Teopus. JKuszHb u gesarensHocTh M.B. JloMoHOcCOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBWiiaMH pabOThl B JIabopaTopuul M TpUEeMaMu
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHACHCAIUS BOJbI) M XHUMUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiui (pas3ioKeHHUE caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadusi), MpOBEACHUE OYUCTKH TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraznpo. MosapHbiii  00b€M ra30B. OTHOCUTENbHAs TUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XUMHUUECKHE CBOWCTBA (peakUUy TOPEHUSI U OKUCIICHHUS).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM ddekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHHs] KOHLIEHTPAIMU PaCTBOPOB: MAaccoBasi JI0Jisl paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. OU3UUECKUE U XAPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IENOYM U  HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI NOTy4eHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyie. TpuBUaIbHbIE Ha3BaHUA coJie. @Dusnueckue u
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPENIEIICHUE COAEPKaHU KUCIOPOa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJIEHUE C 00pa3IiaMy OKCHUJIOB M ONMMCAHUE UX CBOMCTB,;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUAA [IUHKA C pACTBOPAMU KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHBIE OKCHIBI U TUIPOKCHUJIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHroB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMU U AJIEKTPOHHO-
rpadudeckue (Hopmyssl aToMoB. DU3HYECKUI CMBICT TMOPSIKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XHUMHYECKOrO JJIEMEHTa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucramnuueckue u aMop@Hble BewecTBa. THUMNbl KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS W BOCCTAaHOBJIEHUA. OKUCIUTENM M BOCCTAHOBHUTEIIH.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJIJIOB U HEMETAJJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmuszanuss MeXNpeIMETHBIX CBS3€M NP M3YYEHHMM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(UKAalMs, MNEPUOIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEIECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIC MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHune u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUTIATETLHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Y4YacTBYIOIIMX B pPEaKUWU BELIECTB, MO TemaoBoMmy 3ddexrty, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMUUECKOW peakIuu. DK30- U IHIOTECPMHUYCCKHE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUHUH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecusa. [IporHosupoBaHne  BO3MOXKHOCTM  IIPOTEKAHHS  XMMHUYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAs JHUCCOLMAIMA. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM CBs3M. CuiibHble M cia0ble 3JIEKTPOJIUTHL.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MMPOTEKAaHMS peaKIuii HOHHOTO OOMeHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

['mpposm3 conei. loHHBIE ypaBHEHUS THAPOJIU3a COJEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKLIUH OT BO3AEUCTBHUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEJICHUE ONBITOB, HWIUIIOCTPUPYIOIIUX MPU3HAKA NPOTEKAHUS pPEaKUUN
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  OMNBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu», «luaponus comnei», «INEKTPOIUTHUYECKAs
JTUCCOLIHAITIS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBUE €  MeETaUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aMMOJICHCTBUE C HEMeTalylaMd, MeTallaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(UHYECKUE W
XUMHUUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Gu3MUeCKUe W XUMHUYECKHE CBOMCTBa (00IIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM mipodeccusix. [IpuMeHeHue cepHol KHUCIOTHl M cyib(paroB. KauecTBeHHbBIC
peakiuu Ha cyiabput-, cynbdua- u cyiabdar-annonsl. HaxoxaeHue cepsl u ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COEJIMHEHUSMH Ccepbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OOmas xapakrepuctuka 37neMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBAa BOJIHOI'O pacTBOpa), NPUMEHEHUE M IOJYYEHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3yoXkeHUEe U B3aUMOJEHUCTBUE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuabl azorta (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKUE PEaklMM, JIeKAIIUEe B OCHOBE IMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3/1yXa, IOYBbI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHCJIOPOJIOM, raJOr€HaMHt, KOHLIEHTPUPOBAHHBIMHU a30THOW M CEPHOM KUCJIOTaMU).
Oxcuasl pocdopa (I, V), dochopnas kucnora, puU3MYEeCKHUEe U XUMHUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha docdar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a3oTa u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMOJEHCTBYE C METANIaMU, HEMETalIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUE MPOoOIeMbl aTMOC]EpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
rUApoKapOOHaThl, WX cBoicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOUHUKU YTI€BOAOPOJIOB (YIrojb, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa (B3aMMOJIEHCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Poinb kpemuus B npupojie u texuuke. Okeun kpemuus (1V), kpeMHueBas KUCIoTa,
CWJIMKAThl: (PU3UYECKHE M XUMUYECKHUE CBOICTBA, MOJIYYEHUE M NMPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHuss 0 (GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBEJCHNE KaUeCTBEHHBIX peaklUid Ha XJIOpHUI-, OPOMUI- U UOJUA-UOHBI U
Ha0JII0/ICHUE IPU3HAKOB UX MPOTEKaHMS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KHCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKiuid Ha Cyabpua-, cynbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHU, 00pa3iaMu a30THBIX U POCPOPHBIX YAOOPEHMI];

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBE/ICHHE KaYECTBEHHbIX pPEaKUUid HAa MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

W3Y4YEHHE B3aUMOJCHCTBHS KOHIICHTPUPOBAHHON a30THON KUCJIOTBI C MEJBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOIa3a;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oOpa3liaMd NPHUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckont cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInuecKasi KpucTajuimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTtauioB. O0ImKe XUMUYECKUE CBOMCTBA MeTa/uioB. O0IIHMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIoB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKHE CBOWMCTBA (HA MpUMepe HATpUsl U Kajusl), MOTyYEHHE.
Oxcuzbl ¥ TUAPOKCUABI HATPUS U Kanus. [[puMeHeHune menouHbIX METaIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0KJI€HUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnue cOequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOE.



AmroMuHMIL: TIoJI0KeHUE B [leproanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMMH):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-37IeMEHTOB, CTENCHW OKHCJICHUS aTOMOB B COCAMHCHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHEe aTOMOB, CTENEHU OkHcieHus. OOume KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHuss 00 aMMHAYHBIX KOMIUIEKcax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoJiyueHHe. KauecTBeHHbIE peakIMM Ha KaTUOHBI xene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHWE C oOpa3llaMM METAJIOB W CIUIABOB, HMX (PU3HUECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

u3ydeHue OCOOCHHOCTEN B3aMMOJEHCTBUSA OKCUIOB KaJbLIUSI WM HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanue aM(poTepHBIX CBOMCTB THUAPOKCHIIA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuaibl, 00JaCTH MX NMPUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUH sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxMuM B pelIeHnr SKOJIOTHYECKUX MPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOXKIS, U3yYCHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [lepuoanueckasi cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHUYECKUX AJIEMEHTOB U UX COCIMHEHUN B TIEPUOJIaX U rpymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukainmsa XUMHUECKHMX PEAKIUHA MO Pa3IuyHBIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJUHAMUKH.

XUMUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJIECHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOIb30BAHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIEIHPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAUIMUYECKUX) TEI,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yioKeHUe OeI0T0 CBETa B CIIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOJJEMEHThI, THUTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HCKOIAeMblIe, TOTUIMBO, BOJHBIC PECYPCHI, IJTAHETa 3eMJIA.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY ¥ MCTOPUYECKOMY HACIEIUI0, MOHMMAHWE 3HAYEHUS XUMUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEACTBUM
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJOr0 YeIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAs MOTHBAlUS W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOILUEHHUS K TPYIOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacCTHUIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKMPEAMETHBIX) TOHITHHA, OTPasKaIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YeOHBIMU ACHCTBUAMHU (TIO3HABATEILHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIb30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATBHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHHA (BBIACIATh UX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBS3M MEXKIy OOBEKTaMH H3y4YEHHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B MPOIECCE MO3HAHUSA MOHATHS (MIPEAMETHBIC M METAIpPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TCOPETHYECKOM YPOBHSAX B Yy4eOHON T03HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynupoBaTh MpoOJIeMy, ONMPENENATh Ieldb W 3aJa4d, COOTBETCTBYIOIIWE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHbOpMAIMIO, 3HAYUMYIO /I pEIIeHUs y4eOHOM 3aJayu; yMEHUS TPUMEHATH
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy MpEACTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJbl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBHON JIEATEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(M1IM) TUCKYCCUU 3a7[aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe M BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACISITh CBOI POJIb, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBATh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CAMOOpPIraHMU3alnH, CAMOKOHTPOJIA, CAMOKOPPCKIMH, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IIPOLECCOB; AHAJIM3HUPOBATh PE3YJbTAThl: COOTHOCUTH CBOM JIEHCTBHA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT 00Ilee ColepKaTelbHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKTY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yY€HHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK MW B paMKax pealv3aluyd HWHIUBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPHI, B TOM YHUCJIE UCIOJIb3YSl CETEBOE B3aUMOJICUCTBUE
opranuzanuu. [1o 3aBepiieHUM peanu3alyyd MPOTpaMMbl YTIIYOJIEHHOTO YpPOBHS
oOy4aromnifecs CMOTYT JieTajJbHee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpYTroM MOHSTUH U METOJIOB, PEIIaTh 3a/1a4u 00JIee BHICOKOTO YPOBHS CJIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U PeaTbHBIX KU3HEHHBIX
YCIIOBUSIX; 00ECTIeUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIEAyIOIIeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICAYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TIOHSTHUW: aTOM, MOJEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIEeCTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0Sl XUMHYECKOrOo OJJIEMEHTa B COEJAUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,
KJIaccuUKaIys peakivii: peakiuyd COCIUHEHUS, PeaKIUU Pa3I0KeHUs, PeaKIuu



3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAas KOHILIEHTpaIMsl) B pacTBOpE, MOJIApHAs KOHILIEHTpAIusl BEIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIC PEAKIIMU, METO/I AJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpUH, 3aKOHa ABOTaJIpO U €ro CJIEACTBUM, MIPEACTABICHUN O HAYYHBIX METOIAX
MO3HAHHS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAaX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMUYECKUX PEaKIINM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3finyaTh MOHSTUS «TJlaBHasi moarpynmna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Majbsie IEpUOAb» U «OOJbIINE
MIEPUOJIBI»;

COOTHOCHUTH 0003HAUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuomnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, o0I111ee YMCII0 JIEKTPOHOB M paclpe/IesIeHUE UX IO JICKTPOHHBIM CJIOSM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme C
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IMOIYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeIoBoMy 3G (deKTy);

XapakTepu30BaTh (OMHUCHIBATh) (U3UYECKHE W XHUMHYECKHE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUYECKUE



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBS3b MEXKIY
HUMH, TOATBEPKAAsi MPUMEpPaMH MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMMKCHIBATH POJIb KUCIOPOAA, BOJIOPOJa U BOABI B MPUPOJIHBIX MPOIECCaX, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAILCHUN B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHYECKOIrO 3JI€MEHTa B COECIUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COEAMHEHHs, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITh OCHOBHBIC OIEpalldd MBICTUTEILHON JCATEILHOCTA — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYMHHO-CJIEJACTBEHHbIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCIEPUMEHT (peajbHbIi W MBICJACHHBIN) — s
OCBOEHHSI YUEOHOTO COJEpKaHuUs;

packpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBSI3M MEXAY peaJbHO HAOII0IaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a Takke IpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH BBITOJHECHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOMPaHUIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIEHHOM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEILIECTBA, PELICHUIO
HKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOUAIOIIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIECTBAaMU, HCIOIb3yeMbIMU



B TMIOBCETHEBHOM JKM3HU, & TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT chopMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TeIIoBoM 3((eKT peakiuu, MOib, MOJSPHBIMI
00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEAIEKTPOJIMTHI, SJIEKTPOJUTHUECKAS TUCCOLMALNS, PEAKIUU
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi), MEXMOJICKYJIIPHbIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIECTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuyeckas,
reKCaroHaJIbHasl IUIOTHOYIIAKOBAHHAsA), KOPPO3USl METAJUIOB, CIUIABBI; CKOPOCTH
XUMHUYECKON PEaKLNH, KaTajau3, XUMUYECKOE PABHOBECHE, JIEMEHTBl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11]IK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH 3TH MOHATHS MPY ONMCAHUU BEUIECTB U UX MPEBpPALICHUM;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpEIENATh BAJCHTHOCTh U CTEMEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAB XUMHYECKON CBS3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3apsiJ HOHA [0
XUMHUYECKON (hopmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTAINIMYECKON PEIIeTKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATHh W XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHX D3JIEMEHTOB: pa3iauyarh MNOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epruoib» U «OOJIbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUI, 3aKOoHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEILECTB, O
TeIIoBOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAasi 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
U COJICH; TOJHBIE M COKpAICHHbIE YpaBHEHUS pEaKIUid HOHHOTO OOMEHa;
peakiui, TMOATBEPNKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHUIHOCTh MPOLECCOB THAPOJIM3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (DUBUYECKME U XHMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60p, a3oT, dhocdop,
cepa, XJop, HATPUM, KaJlui, MarHuu, KaJbLUM, AJIFOMUHUH, )KEIE30, MElb, LINHK,
cepedpo) U 00pa30BaHHBIX HUMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopoj, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, IV, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));

MOSICHSTH COCTaB, OTHEIBHBIE CIOCOOBI MOJTYYEHUS W CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIINX U3YYaE€MbIX BEILIECTB B MPUPOJIHBIX MpoIleccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
UCITOJIb30BAHUE JJIA CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MYTEM COJEpKallMecs B BOJHBIX PacTBOpPAxX
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATH M MPOTHO3MPOBATH CBOMCTBA BAXKHEHUIIINX M3Y4aeMbIX BEIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUUHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUUYECKON KHUHETHKU H
TEPMOJUHAMUKY;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJe COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHNH, MOJSIPHYIO KOHUEHTpAlMIO BEIIECTBA B PACTBOPE, HAXOIUTH
pocTeniyio (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIO0CTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAYEHHS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PabOT MO MOJYYEHUIO U COOMPAHUIO
ra3oo00pa3HbIX BEMIECTB (aMMHMaka ® YIJEKHCIOrO Ta3a) W PEIICHHUIO
SKCIEPUMEHTANIbHBIX 3a/la4 10 TeMaM Kypca, TMPEeICTaBISATh pPe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIEC OIEpPAlMU MBICIUTEIBLHON NEATEIbHOCTH (aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJI€Th €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHMS (HAOII0/IeHHEe, U3MEPEHHUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss ¢ BEHIeCTBAMH,
UCIOJb3YEMbIMU B TMOBCEJHEBHOW JKWU3HU, MpaBuia TMOBEACHUA B LEIAX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmmacHOCTh) BO3JEWUCTBUS Ha JKUBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEIIECTB,



MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIEHUS W MPEIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JESITEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
MPOBEICHUS YUEOHBIX UCCIICOBAHUM B YCIOBUAX 00pa30BaTENIbHBIX OPraHU3aInH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.
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8 KUIACC
KosaunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSA

XuMust — BakHasg 00J1acThb

1.1 eCTeCTBO3HaHfIH 1 6 2 https://m.eds00.ru/Z5S1E3F7TW
MPAKTUYCCKOHN ACATCIbHOCTU

YJCJIIOBCKA
B
12 CIHCCTRA 1 XHMITICCKHC 19 1 https:/m.eds00.ru/\V/2P6GOBLY
peaKHI/II/I
Hroro o pazneny 25

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosnyx. Ilonarue o raszax.

2.1 14 1 1 https://m.edsoo.ru/N9F1A9E2Z
Kucnopon. Oxcunbt
B il

2.2 OAIOPOAL. LIOHATHE O 6 1 https://m.edsoo.ru/H4L9Q0F2B
KHACJIOTaX U COJAX

2.3 Bona. Pactaoper. Ionsrue 00 12 1 1 https://m.edsoo.ru/M1F4A7R0D

OCHOBAHUAX

OCHOBHBIE KJIACCHI

2.4 . 14 1 1 https://m.edsoo.ru/X2J115X2Z
HeOpFaHquCKHX COCAUHCHU N

Hroro no paszneny 46

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu
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3.1 XUMHYECKHX 31eMeHTOB J[. U. 14 https://m.eds00.ru/Z0Z1N8H3Z
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3.2 OKUCIUTEIBHO- 12 https://m.edso0.ru/Z5U9H2U40
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. BemecTBo H XuMHYecKasi peakuus
I1 eHue 0 i
1.1 OBTOPCIHE H YHLYDIICHHE SHATHI © 8 https://m.eds00.ru/Y2G4J2K1P
BEIIIECTBE
OCHOBHBIE 3aKOHOMEPHOC OTEKa
1.2 DHOCTH HIPOTEIATIA 14 1 1 https://m.eds00.ru/O7A7V2Z3B
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
1.3 P A HHat 12 1 2 https://m.edsoo.ru/VOM6U4P2E
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Htoro no paznemny 34
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OO01mas XxapakTepUCTHKA XUMUYECKUX
2.1 B partep 6 1 https://m.eds00.ru/Q4D3TOL1B
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OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edso0.ru/D3M9Y2B8G
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpymisl. A3ot, pochop u 10 1 https://m.edsoo.ru/L5WI1W5P6H
WX COCIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 2 https://m.edsoo.ru/L7BOC6Y2K
KPEMHHI, UX COeTMHEeHUs. bop
Hroro 1o pasneny 33
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4.1 yeaoBeKka. OCHOBBI DKOJIOTHUECKON 5 https://m.edsoo.ru/M1Z0Y8C8A
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne /it Tema ypoka Koutponbubie  I[Ipakruyeckue
Bcero U3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 IlepBoHayajbHbIe XUMHUYECKHE
NMOHATHUHA 25 1 2
1 IIpenmet xumuu. Ponb xumuu B 1
YKU3HU YEJIOBEeKa
[Tonsitue 06 uctTopun
2 BO3HUKHOBEHUS U Pa3BUTHSI XUMUH. 1

XuUMUs B CUCTEME HAYK

Tena u BemecrBa. Puznueckue u
3 XHUMHUYECKHE CBOIICTBA BEIIECTB 1
dusznueckre U XUMHUUECKUE SIBICHUS

[TonsiTHE O TEOPETUUECKUX METOIAX
MI03HAHUS B €CTECTBEHHBIX HAYKaX.
HMcTouyHuKN XUMUYECKOM
uHpOpMaLuu

[IpencraBienus o HAy4HOM
MO3HAHUY Ha YMITUPUYCCKOM YPOBHE:
HaOII0IeHUE, U3MEpPEHUE,

5 HKCIIEPUMEHT, MOJIECIIUPOBAHUE. 1
[TonsiTHe 0 MeTogax paboTHI C
XUMHUYECKHMH BEIECTBAMHU.
OOGopynoBaHue MIKOJIBHON




XUMHYECKOH J1abopaTopuu

[TpakTuueckas padora Ne 1 mo Teme
"ITpaBuiia paboTHI B JIAOOPATOPUU H
npuémbl 00palieHus ¢
nabopaTopHbIM 000pyIoBaHHEM"
Yucrele BemecTBa U cmecu. CriocoObl
paszeseHus: cMecei

[TpakTrueckas padora Ne 2 o Teme
"Paznenenue cMmeceit (Ha mpumepe
OYHMCTKHU TTOBAPCHHOM COJH )"

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
aneMeHTsl. [IpocTbie U CloKHbIE
BEILECTBA

10

11

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS
Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMHWYECKHUX DJIEMEHTOB

12

13

14

15

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB

OmnpeneneHye BaAIEHTHOCTH aTOMOB
1o (popmynam GUHAPHBIX
COeTMHEHNN

OTtHOocUTENnbHAs aTOMHAs Macca.
OTtHocuTeabHAs MOJICKYJISIpHAA
mMmacca

Brranciaenns oTHOCHTENLHOM
MOHCKyanHOﬁ MacCChl BCIICCTB,
MOJBIpHOfI MacCcChbl, MaCChl BEIICCTB U
KOJIMYECTBA BCIICCTBA




16

17

MaccoBas 101151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHUM.
Brraucnenus MmaccoBoil 107
XHMHYECKOT0 3JIEMEHTa 10 opMyIie
COeIMHEHH

Haxoxnenne npocreiimieii opmyIbt

BE€IICCTBA I10 MaCCOBBIM JOJISAM
3JICMCHTOB

18

Brruncnenus npocreiimeit GopmMyIisl
BEILIECTBA 10 MACCOBBIM WJIU
MOJIbHBIM JIOJISIM 3JIEMEHTOB

19

20

KomnuuecTso BemecTBa. Mok,
B3anMocBs3b KOIMYECTBA, MacChl U
4YuCla CTPYKTYPHBIX €IMHUI]
BELIECTBA

MomnsipHast Macca CMECH BELIECTB.
MomnbHas 10J11 XUMUYECKOTO
AJIEMEHTA B COCIMHEHHH.
Haxoxnaenue npocreiimienn popMyIibt
BEIL[ECTBA 10 MOJIBHBIM JIOJISIM
DIIEMEHTOB

21

22

XUMHYECKHUE ABJIECHUSA. XUMUYECKas
peakuus u e€ Npu3Haku. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB

ATOMHO-MOJIEKYJISIpHAs: TEOPHUS.
Kusse 1 gesareapHocts M. B.
JlomoHOCOBa. XMMHYCCKHE
ypaBHEHUs. THITBI XUMHYECKHUX
peaKkuuit




23

Pacuétel mo XxuMuuecKum
YpaBHEHUSAM KOJIMYECTBA U MacCChl
HCXOJHBIX BEUIECTB WJIK MPOYKTOB
peakuu

24

Brruncaenus mo YpPaBHCHHUAM
XUMHYECKOM pPCaKnumn: KOJINICCTBA
BCIIECTBA, MACCHI 110 U3BECTHOMY
KOJINMYCCTBY BCIICCTBA, MaCCE
PpCarcHToB WKk NPOAYKTOB PCAKIIUU

25

KonTposbnas padora Ne 1 mo teme
«BeuecTBa 1 XMMUYECKHE
peakuum»

26

27

Ba:xuHeiimue npeacraBuTesn
HEOPraHU4YecKuX BelecTs

Bo3nyx — cmecs razos. [lonstue o
rasax. 3akoH Asorazapo. MosspHslit
00BEM rasoB

Brruncnenus o0bEMa, KoJIMUeCcTBa
BEILIECTBA ra3a [0 U3BECTHOMY €T0
KOJIMUECTBY BEIIECTBA, 00bEMY

46

28

OTHOCHUTEIRHAS INIOTHOCTH Ta30B.
Brrunciaenns 0oTHOCHTENLHOM
IIJIOTHOCTH T'a30B

29

OnpeneneHre OTHOCUTEIbHON
MOJIEKYJISIPHOM MaCChI
ra3z000pa3HoOro BEIIECTBA O
N3BECTHOM OTHOCHTEIHLHOM
IUIOTHOCTH




30

BrIunciaeHus 0oTHOCUTENBLHOM
MOJIEKYJIIPHOM MaccChl rasa 1o
W3BECTHOM OTHOCHTEILHOM
IJIOTHOCTH

31

OO6BEMHBIE OTHOIICHUS Ta30B MPH
XUMHUUYECKHUX peakUUsX. Beruncnenus
00BEMOB ra3oB MO YPaBHEHUIO
XUMUYECKON peaKuuu

32

Kucnopox — anemeHT u npocroe
BemectBo. Okcuibl. CriocoObl
MOJIY4eHHST KHUCIIOPO/ia B
71a00paTOPUH U TPOMBIIIICHHOCTH

33

34

35

36

[IpakTuueckas padora Ne 3 o reme
"Tlony4yenue u coOupanue
KHCJIOPO/Ia, U3Y4YEeHHE €r0 CBOMCTB"
KpyroBopot kucioposa B mpupo/e.
O30H — aJUIOTPONHAs MOJU(PHUKAIINS
KHCIIOpOJa

TennoBoii 3¢ ekt XuMuIecKoi
peaklu, TEPMOXUMHUUECKUE
YpaBHEHUS, IK30- U
SHJOTEPMUYECKUE PEAKIINU
Tonnuso. Mcnonb3oBanue yrist 1

MCTaHa B Ka4CCTBEC TOIIJIMBA.
3an$[3HCHI/IC BO3ayXa.

37

Brruucnenus mo ypaBHEHUSIM
XUMUYECKON PEaKIUU: KOJINYECTBA
BelllecTBa, 00bEMa, MaCChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,




00bEMY, Macce peareHTOB UIN
IPOJIYKTOB PEAKIIUU

38

39

40

KonTposbHas padora Ne 2 mo teme
«Bo3ayx. Kuciaopoa. Oxkcuabn»

Bonopoa — aneMeHT u npoctoe
BemecTBO. CriocoObl OTyIeHHS
BOJIOPO/Ia B JTAOOPATOPHUH U
MPOMBIIUICHHOCTH

[TpakTrueckas padora Ne 4 o Teme

"TTomryuenue u codupanue BOIOPOaa,
M3y4EHUE ero CBOMCTB"

41

Hcnonb3oBanue BOIOPO/Ia B
KauyeCcTBE TOIUIMBA

42

43

44

45

TloHATHE O KUCIIOTAaX U COJIIX.
CocTaB KHCIIOT U COJIEH

Brruncnenus o0bEMa, KoJIMUeCTBA
BEILIECTBA ra3a [0 U3BECTHOMY €T0
KOJIMUECTBY BEIECTBA WU 00BEMY.
Brruuciienus o06EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKON pEAKIINHU

Brruucnenus no ypaBHEHUSIM
XUMUYECKON PeaKlUu: KOJINYECTBA
BelllecTBa, 00bEMa, MacChl 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WITH
MPOAYKTOB PEAKIUU

dusunueckue cBoiicTBa Boanl. Boga B
npupojae. AHanu3 U CUHTE3 —




METO/Ibl U3YUYEHUSI COCTaBa BOJBI.
XUMHAYECKHUE CBOMCTBA BOAEI

46

47

48

49

50

51

52

CocraB OCHOBaHUM

PactBophl. PacTBOpUMOCTH BEIIECTB
B Bojie. HachlitieHnble u
HEHACBHIICHHBIE,
KOHIIEHTPUPOBAHHBIE U
pa30aBJIeHHbBIE PACTBOPHI

CrniocoObI BbIpayKEHUSI KOHIICHTPAIIUT
pacTBOPOB: MaccoBas A0Js
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHLIEHTpalus

[TpakTiueckas padorta Ne 5 o reme
"[IpuroToBieHue pacTBOPOB C
onpeaeceHHON MacCOBOM J10J1ei
PacTBOPEHHOIO

BemectBa. [IpuroroBnenue pacTBopoB
C OnpeaenEHHON MOJISIPHON
KOHIIEHTpalUEN paCTBOPEHHOTO
BeniecTna"

Beruunciienus ¢ uCnosb30BaHUEM
TIOHSITHS «MacCOBasi JIOJIs BEIIECTBA B
pactBope»

Brrunciaenus ¢ MCnojb30BaHUEM
MOHATHA «MOJIApHASA KOHLCHTPpAIUA
paCTBOpéHHOFO BCIICCTBa»

Pone pacTBOpoB B IpUPOJE U )KU3HU
yenoBeka. KpyroBopor Bozb! B
pupojie. 3arpsA3HEHNE PUPOJAHBIX




BoA. OXxpaHa ¥ OYMCTKA IPUPOJHBIX
BO/I.

53

54

55

BrraucieHus ¢ ucnojib30BaHuEM
rpaduKOB paCTBOPUMOCTH IS
pacu€ToB pacTBOPUMOCTH BEILIECTB
Brraucnenus ¢ ucnoab30BaHUEM
MMOHATHS «MaccoBas JOJIS BEIIeCTBa B
pacTtBope»

BrIunciaenus ¢ UCIIOJIb30BaHUEM
TIOHATHS «MOJISIpHAsI KOHIICHTpaIUs
PacTBOPEHHOTO BEILLIECTBA»

56

BriuucieHus ¢ UCroiab30BaHUEM
rpauKOB PaCTBOPHUMOCTH JIJIS
pacy€ToB pacTBOPUMOCTH BEILIECTB

57

58

59

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

KonTpouabnas padora Ne 3 mo teme
«Boxopoa. Boxa. PacTrBopsbl.
OcHoBaHu

Oxkcupsl: cocTaB, KiaccupuKaIus,
TpUBHAJNIbHBIE Ha3BaHUs. [lomyuenue
1 XUMHUYECKHE CBOMCTBA OKCHIOB

60

ITonsiTue o ruapoKCUaax —
OCHOBAHUSX U
KUCJIOPOACOAEPKAIMNX KUCITOTAX

61

62

dusnyeckue 1 XUMHYECKHAE CBOMCTBA
kucioT. [lomydyenune kucnor

Knaccudukanus ocHoBaHui




63

[1€noun, X CBOMCTBA U CIIOCOOBI
OJTyYEeHHUS

64

65

66

67

HepactBopumblie oCHOBaHHUS, UX
CBOWCTBA U CLIOCOOBI OJTYYECHUS

[Tonsitue 06 amdoTepHbIX
TUAPOKCUIAX: XUMUYECKUE CBOWCTBA
u nony4yenue. [Ipumenenue
BAKHENIIMX OCHOBAHMI

Comu: cocTaB, KiIaccUpUKaIus,
TpUBHAJIbHBIC Ha3BaHUs. Du3nueckue
1 XMMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conei

['eHeTnyeckas CBSI3b MEXKIY

KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

68

[IpakTuueckas padbora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBI€ KJIaCChl HEOPTraHUYECKHX
COCITMHEHUN»

69

Brruucnenus no ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
BelllecTBa, 00bEMa, MacChl O
M3BECTHOMY KOJMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK
MPOJYKTOB PEAKITUN

70

Brerunciienust Maccel mpoIyKTa
pEaKIUK MO U3BECTHOM Macce OJTHOrO
13 UCXOAHBIX BEUIECTB, B3SITOTO B
BUJIE PacCTBOpA, COJIEPKAIIETO




ONPEAEIEHHYIO MAaCCOBYIO JIOJIIO
pacTBOPEHHOIO BelleCcTBa

71

72

73

KonTposbHnas padora Ne 4 mo reme
«OCHOBHBIE KJIACChI
HEOpPraHU4ecKUX COeINHEeHuID)

Iepuoauyeckuii 3aK0H U
Ilepuoauyeckas cucrema
XuMHU4YecKkuXx 3jementoB JI.A.
MeHnaeneeBa.

[TepBbie MOMBITKH KiIacCUpUKAITUN
XMMHYECKHX 31eMeHTOB. [loHsaTHE O
IPYIIAax CXOJHBIX 3JIEMEHTOB
DNEeMEHTHI, KOTOPbIE 00pa3yroT
aM(doTepHbIC OKCHJIBI U THIPOKCH/IBI

74

75

76

77

[lepuoauueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa

Kopotkonepuoanas u
JUTMHHOTIEpUOAHAs (DOPMBI
Ilepronnueckoit cucTeMsl
XUMHYECKHX 3JieMeHToB [[. 1.
Menneneesa. [leprobl u rpymnmsl

OcHOBHBIE CBCACHUSA O CTPOCHHUU
aroMoB. COCTaB aTOMHBIX AACP

H3oTomns! kak Pa3sHOBUIHOCTH aTOMOB
XUMHUYCCKOI'o 3JICMCHTA

78

79

ONEeKTPOHBI. DIIEKTPOHHAs OpOUTAIIb

OHepreTudyeckue ypoBHU U
NOZYPOBHHU aToMma; S-, p-, d-opOuTanu




80

DJEeKTPOHHBIE KOHPHUTYpaIuy U
3JIEKTPOHHO-TpadudecKkue HGopMyJIbl
aTOMOB

81

CrtpoeHue 3JIeKTPOHHBIX 000JI0YeK
aTOMOB IEPBbIX 20 XUMHUYECKHUX
aneMeHToB lleprnonnueckoil cucteMsl
J.. MenneneeBa

82

3aKOHOMEPHOCTU U3MEHEHUS
paauyca aTOMOB XMMHUYECKUX
AJIEMEHTOB, METAUNTMICCKUX H
HEMETAJLINYECKUX CBOUCTB II0
rpyIIaM | epuoaam

83

84

85

86

N3MeHeHne CBOMCTB COEMUHEHUI
XUMUYECKHUX AJIEMEHTOB B MEpUOIaX
U Tpynmax.

XapakTepruCcTUKa XMMUYECKOTO
3JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme .M.

Menneneena

3nauenue [lepuoanueckoro 3aKkoHa u
[lepnonnueckoii cucTemsl
XUMHUYECKHUX HJIIEMEHTOB JIJIsI
Pa3BUTHS HAYKHU U MPAKTUKH

SJ'ICKTpOOTpI/II_IaTCHBHOCTB
XUMHUYCCKUX 3JICMCHTOB

87

KoBanenTtHas nosisipHasi CBS3b.
KoBanenTHast HenonsipHas CBS3b.
HNonnas cBs3b




88

DNEKTPOHHBIE U CTPYKTYpPHBIE
(GhOopMyJIBI BEIIECTB

89

90

91

Kpucramnmmueckue n amopgHbie
BellecTBa. TUIBI KPUCTAIIIMYECKUX
PEWETOK U UX XapaKTEPUCTUKH

[TprunHBl MHOTOOOpa3usl BEIIECTB,
3aBHCHUMOCTbH CBOMCTB BEIIECTB OT
COCTaBa U CTPOECHUS

Crenenb okucineHus. OKHCIUTEILHO-
BOCCTAHOBHTCIIbHBIC PCAKIINHU

92

XUMHYECKHUE DIIEMEHTHI —
OKHUCJINTEIU U BOCCTAHOBUTEIIN

93

94

CocraBnenue ypaBHeHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKkui, METOJI AIEKTPOHHOIO
OanmaHca

Boruncnenus o ypaBHeHUSIM
XUMHYECKON peaKIiu: KOJTNIeCTBa
BEISCTBa, 00BEMa, MAaCCHI 10
U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIN
[IPOAYKTOB pEeaKLUu

95

96

Beruucnenus npocrenen
MOJIEKYJISIpPHOM (OopMyJIbI BeliecTBa
M0 U3BECTHBIM MAacCOBBIM JI0JISIM
JJIEMEHTOB

O00011eHHE U CUCTEMATU3 AL
3HAHUH




KonTposbHnas padora Ne 5 mo teme
97 «Ctpoenue aroma. XumMuueckast 1 1
CBSI3b»
98 [ToBTOpeHue u 0600IICHNE 1
99 [ToBTOpEeHHE 1 0000IIEHNE 1
100 [ToBTOpeHue u 06001ICHNE 1
101 [ToBTOpEeHHE 1 0000IIEHNE 1
102 [ToBTOpeHue u 0600IICHNE 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 6
9 KIIACC
KosmuecTBo yacos JIeKTPOHHbIE
New/m  Tema ypoka Konrtpoabsnbie IIpakTHueckue Aara i poBnie
Bcero H3ydeHusi oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypent
1 CrpoeHue aToMOB 1
[TocnemoBaTenbHOCTH 3aMIOTHEHHS
2 AJIIEKTPOHHBIX OPOUTANICH ATOMOB MaJIBIX 1
HEpUOJIOB
3 Oco0eHHOCTH 3aM0THEHUS AIEKTPOHHBIX 1
opOuTaneit aToMOB OOJIBIIUX MTEPHOJIOB
CreneHb OKUCIEHHS U BAJIGHTHOCTD 1
5 Buner xummaeckoii cBsI3H
OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIH
6 MeXaHU3M 00pa3oBaHMs KOBAICHTHON 1

CBs3U. MeXMOIIEKyIsIpHBIE




B3aUMOJIENCTBUS

TuMnbl KPUCTAIUINYECKUX PEILETOK,
O0COOEHHOCTH CTPOEHHUS KPUCTAIIIMUYECKUX
peméToK

3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA
KPUCTANINYECKON peIETKN U BUA
XUMHUYECKOH CBSI3U

Knaccudukanust XaMUUeCKUX PEaKIfi 1Mo
pa3IMYHBIM NMPU3HAKAM

10

11

DHepreTuka XUMHUYECKUX PEAKIIHA.
TerutoBoit 3 PeKT XUMUIECKON PeaKITuN

3akoH I'ecca u ero CIICOCTBUA

12

13

Brruncnenus mo TCPMOXUMHYCCKOMY
YPaBHEHHUIO PEaKIUU: TeIioBoro 3¢ dexra
XMUMHYECKON PEaKIIMH 10 KOJIUYECTBY
BEIIIECTBA, MAcCe WIH 00BEMY
pOpearupoBaBIIero WK 00pa30BaBIIETOCS
BEIIIECTBA

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peaxkuuu. 3aKOH JIEHCTBYIOIIMX Macc

14

15

16

Ouneprus aktuauuu. [lonsrue o karanuse.
®epmeHThl. UTHrHOUTOpHI.

@DakTOopBl, BIUSAIOLINE HA CKOPOCTh
XAMHYECKON peaKkuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHuun Jle Hlarense

17

@DakTOpPBI, BIUSAIOIINE HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.




[Iporno3upoBaHue BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX NIPEBPAIECHUIl B
Pas3INYHbBIX YCIOBUAX

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

18
peakiuu

19 BaxHble OKMCIUTENN U BOCCTAHOBUTEIU.
Ilepmanranar kanus
CBoiicTBa IPOCTHIX BEIIECTB — METAJIJIOB

20 Y HEMETAJUIOB, KUCIIOT U COJIE — B CBETE
MpeJICTaBICHU 00 OKUCITUTETBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUIX
[IpakTuyeckas padora Ne 1. Pemenue

21 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«OKHUCTUTENBbHO-BOCCTAHOBUTEIIbHBIE
peakLumn»
KonTposbHas padora Ne 1 mo teme

22 «OCHOBHBIE 3AKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECKUX PeaKIuin

93 PactBopeHune kak pU3NKO-XUMUYECKUI
nporecc

24 DIIEKTPOIUTHI U HEANEKTPOIUTHI

25 Teopust SNEKTPOIUTUUECKON TUCCOITHAIINN

26 HNouHoe npoussenenue Boasl. Bonopoansiit
MOKa3aTelb
DIEeKTPOTUTHIECKAs JUCCOIMAIINS KUCTIOT,

27 OCHOBAaHMU U cosieil. Peakuuu HOHHOTO

obMmeHa

28

CBolicTBa KUCJIOT, OCHOBAHUN U COJIEH B




CBETE MPEJCTABICHUNA 00
ANEKTPOIUTUICCKON THUCCOLMAIII

29

30

KauectBenHbie peakiiuu Ha HOHbI
[TpakTrueckas padota Ne 2. Pemenue

OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME
((:‘)J'IGKTPOJ'II/ITI/ILIGCKEUI Juccouuanusi»

31

I'mpaponus coseii. loHHBIE ypaBHEHUs
TUIPOJIN3a COJeH

32

33

34

35

[IpakTuyeckas pabora Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«'moponus conei»

Brruucnenus Macchl NpoayKTa peakuuu o
M3BECTHOM Macce OJJHOTO U3 UCXOIHBIX
BELIECTB, B35TOTO B BUJIE PaCTBOPA,
COJZIEPKALIETO ONPEAETEHHYIO
KOHIICHTPALIO0 paCTBOPEHHOTO BEIIECTBA
KonTposbnasi padora Ne 2 mo teme
«JIEKTPOJUTHYECKAS] JUCCOLHALHSA.
XuMHYecKHe peaKIlui B PACTBOPax»

OO11ast XapakTepUCTHUKA HEMETAUIOB.
OO11ast XapakTepUCTHKA raJIoreHOB

36

XUMHUYECKUE CBOMCTBA raJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa.
Xnoposogopona. CoinsHas KMCI0Ta

37

38

Ipakxmuueckasa paboma Ne 4 no meme
"[lonyuenue conanou KUciomsl, uzyieHue
eé ceoticmg”

IIonsatue o KHUCJIOPOACOACPIKAIINX




KHCJIOTax XJiopa U UX COJIAX

39

40

BbruncieHus Mo ypaBHEHUSAM XUMHYECKUX
peaKkuuid, eclii OJIMH MX PEarcHTOB JaH B
U30BITKE

Baxnelye coeIMHEHUs XJI0pa U UX
HaxO0JXKJICHHE B MPUPOJIC

41

OO0mmas xapakTepucTrka 31eMeHToB VIA-
TPYIIIBI

42

43

CtpoeHue u CBOMCTBA MPOCTOrO BELIECTBA
cephl. AJUIOTPOIHBIE MOAUDUKALIUT CEPBI
CepoBoniopoi, cTpoeHue, GU3nIecKue u
XUMHUYECKHE cBOMCTBA. OKCUABI CEPBI

44

Cepnucras kuciota u € conu. CepHas
KUCI0Ta U ee coid. [IpoMblieHHoe
HOJIy4EHHE CEPHON KUCIIOThI

45

46

47

48

Haxoxnenue cepbl 1 €€ coeIMHEHNH B
npupoae. XuMHYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI

Bbruunciienus: Macchl POAYKTa PEAKIHH 1O
U3BECTHOHM MaccoBoit (00bEMHOI) moe (%)
€T0 BbIXO/Ja OT TCOPETHUICCKHU BO3ZMOKHOI'O

Breruncienus MmaccoBoit (00BEMHOI) T0TH
(%) BBIXOA MPOJIYKTA PEAKIIUU O
U3BECTHOU Macce (00hEMY) HCXOTHOTO
BEIIECTBA U MTPOYKTA PEAKITUN

OO1m1ast xapakTepucTHKa 3JeMeHTOB VA -
TpYIIBI

49

A30T, pacrpocTpaHeHHe B PUPO/IC,




¢du3nveckre 1 XUMUYECKHE CBOWCTBA

50

51

AMMHak, ero Gu3nYecKne U XUMUYECKHE
cBoiictBa. Co aMMOHUSA

Ilpaxmuueckas paboma Ne 5 no meme

"[lonyuenue ammuaka, usyueHue e2o
ceoticmg”

52

Oxcupsr azota (1, 11, 11, 1V, V)

53

54

AzoTHncTas xuciiora. A30THas KUCJIOTa

[IpompllIEHHOE MOJyYEeHHE a30THOU
KHCJIOTBI

55

56

57

Hurpatel u HuTpUTEL. XMMHYECKOE
3arps3HEHUE OKPYKAIOIIEH cpeibl
COCAMHEHUSIMH a30Ta

®docdop, aIOTPOITHBIE MOAU(PUKAIIII
docdopa

Oxcuasl pocdopa (I, V) u pocdopnas
KHCIIOTa

58

[TonsaTre o MUHEpaIBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COeIMHEHUSIMU a30Ta u pocdopa. Yriepos,
€ro aJuIOTPOITHbIE MOJU(PHUKALIMY U
CBOMCTBa

59

Oxkcuipl yriaepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIIOTHYCCKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM

yriepona (1V)

60

IIpaxmuueckue pabomul Ne 6 no meme
"Ilonyuenue oxcuoa yenepooa (\V) u




usyuenue ezo ceoticms"

61

62

63

VronbpHas KACI0Ta B €€ COJTH

[TepBoHauaNbHBIE TOHATHS 00
OpPraHWYECKUX BEIIECTBAX KaK O
coenuHeHusX yriepoaa. [Ipuponnsie
VMCTOYHMKH YTJIIE€BOAOPOJIOB U UX POJb B
OBITY U IPOMBIIIIIEHHOCTH

IToHsTHE O OMOIOTMYECKH BaKHBIX
OpPraHWYECKHUX BEIIECTBAX — KHUPaAX,
Oenkax u yrineBoaax. Kpemuuii, ero
(bU3HYECKHEe U XUMUYECKHUE CBOMCTBA

64

Oxkcun kpemnus (1V), kpeMHueBas
KHCII0Ta, cuiiukaTel. bop. bopHas kucnora

65

Ipaxmuueckas paboma Ne7. Pewenue
9KCNEePUMEHMANbHBIX 3A0a4 N0 meme
«Baoicuenuue nememannvl u ux
coeOuHeHUsy

66

Boruncnenus maccol (00b€Ma; H.Y.)
IIPOJIYKTa PEaKLUU 110 JAHHOW Macce
(00BEMY) UCXOHOTO BEIIECTBA,
COJIEpIKallIero OnpenenéHHYI0 MaCCOBYIO
JIOJTIO IPUMECEN

67

68

KonTposbnasi padora Ne 3 mo teme
«BaxHelue HEMeETAJJIbI M UX
COeTUHEHUSD

OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU UX
nonoxenus B [ICXD JI.U. Menneneena




69

Mertannsl A- u b-rpynn

70

71

72

73

Meramnndeckasi CBS3b U METaJUTMUECKast
KpHUCTaJNTHYeCcKasi peréTka. 3aBUCMOCTb
(U3UUECKUX CBOMCTB METAIIIOB OT
CTPOCHUS KPUCTAIIJIOB

OO01re XUMHYECKHE CBOMCTBA METAJIIOB.
OO0mue crnocoObI MOTYyYEHUS METAJIIOB,
Metamuryprus. CruiaBsl

DNEKTPOIN3 PACIIIIABOB U PACTBOPOB COJIEH
KaK OJIMH U3 CIIOCOOOB MOTYYECHHS
MeTaJIJIOB. BbruncieHus no ypaBHEHUsIM
3JIEKTPOJIM3a PACIIaBOB U PACTBOPOB
BEIIECTB

Ilonstue o KOPPO31UH MCTAJUIIOB

74

Brruncnenus cocraBa cmecen ¢
WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH. Pa3nuyHble TUITBI BBIYMCIIEHUN
10 YPAaBHEHUSIM XUMHUUYECKUX PEAKIUN

75

76

77

Mertamibl A-rpynmn. [l{enounsie MeTamibl

Haxoxnenue B npupone. CoiicTBa
IIEeIOYHBIX MeTauIoB. OKCHABI U
TUIPOKCUJIBI HATPUS U KaJIus.
[Ienoyno3eMeIbHBIE METAILIBI
Baxneime coeTMHEHUS KaIbIUS,

CBOMCTBa, puMeHeHue. JKECTKOCTh BOJIBI U
CHoCco0BI €€ yCTpaHeHus

78

Ipakxmuueckasa paboma Ne 8 no meme
")Kécmxocmo 60061 u Memoowl eé




ycempanenus"

79

80

AmoMuHUN

AmdoTepHble CBOICTBA OKCHIA U
THIPOKCH/A AITFOMUHHUS

81

OO0mast xapakTepUCTHKa METaJUI0B b-rpymnm
(mo6ounsIx nmoarpym). [lepBonavanbHbIe
NPECTABICHUS O KOMIUIEKCHBIX
COEIMHEHUSIX

82

83

Menpb u cepebpo. [Ipencrasienus 06
aMMHUayYHbIX KOMILIEKcax cepedpa u Meau

[{unk. AMpoTepHbIe CBOICTBA OKCHUIA U
TUAPOKCHUIA IMHKA

84

Kenezo. Okcuibl, FTHAPOKCUIBI U COJIU
xenesa (I) u xenesa (111). Uyryn u crans
— CIUIaBbI XKeje3a

85

86

87

88

Ilpakmuueckas paboma Ne 9. Pewenue
IKCHEPUMEHMATILHBIX 3A0ay NO meme
«Baowcnetiuume memannsl u ux cOeOUHeHUsLY

Brrunciienus cocraBa cmecei ¢
WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU. PaznuyHble TUITBI BBIYMCIIEHUN
110 YPABHEHUSM XMMHYECKUX PEAKIUN

KonTpoubnasi padora Ne 4 mo teme
«BaxxHedIue MeTAJJIBI H UX
COeIUHEHU S

bes3onacHoe uconb30BaHuEe BEMIECTB U
XUMHUYECKHX PEaKIUil B OBITY

89

Hosrre MaTCpHrajibl U TEXHOJIOT'UH.




[IpuHUMIIBL «3€NEHON XUMHUNY. XUMHUS U
310pOBbE

90

91

92

93

XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH
cpensl. [loHsTHE O IPEAENBHO AOIMYCTUMOMN
koHueHnrpanuu Bemects (IT1K)
DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YIJIEpO/ia, a30Ta, CEPBHI,
TSDKENBIX MeTaoB.Poab Xxumuu B
pelIeHUHN YKOJIOTHYECKUX TTPOOIIeM

[Tepunonnueckuii 3akoH u [lepuoanueckas
CHCTEMA XMMHYECKHX DJIIEMEHTOB B CBETE
TEOPHH CTPOCHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

XUMHNYCCKUX OJICMCHTOB U UX COC,I[I/IHGHI/Iﬁ
B [I€pUOJax U rpymiax

94

CrtpoeHue BemiecTBa B TBEPIOM, KUIKOM U
ra3zo000pa3HOM COCTOSTHUU. Buib
XUMHYECKOHN CBS3H

95

96

97

Krnaccudukanust XuMU4ecKux peakiuii no
Pa3JIMYHBIM IPU3HAKaM

IIporao3npoBaHue BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX ITPEBPALLICHUMN B
Pa3JIMYHBIX YCIOBHUAX HA OCHOBE
MPEJCTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

XVMHYECKUE PEAKIIMU B PaCTBOpaX.
I'mpponus conen

98

CBolicTBa KUCJIOT, OCHOBAHUN U COJIEH B




CBETE MPEJCTABICHUNA 00
ANEKTPOIUTUICCKON THUCCOLMAIII

OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC

99 1
peakuuu. JNeKTPOIIn3.
Ilpaxmuueckas paboma Ne 10. Pewenue

100 9KCNEePUMEHMANbHBIX 3A0ay NO meme 1 1
«Xumuueckue peaxyuuy
Ilpaxmuueckas paboma Ne 11. Pewenue

101 9KCNEPUMEHMANbHBIX 3A0a4 NO meme 1 1
«Memannvi, Hememannvl U UX COEOUHEHULY

102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102 11

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJEKyIa,
XUMHYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBasl JIOJISI XUMHAYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISPHBIA 00BEM,
XUMHUYECKash peaKlus, KIACCU(PUKALUS PEaKIUi: PEaKIHH COCAHMHCHUS,
peaKuuu paslIOKEHUsS, PEaKIUW 3aMEIICHHUs, peakluu OOMeHa, IK30- H
SHJIOTEPMHUUYECKUE PpEeaKIuH, TEeIUIoBo d(pdeKT peakiuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTpAIlKsl) B pacTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHUH U
' MPUMEHSITH OTH IOHSATHUS TIPY OIMMMCAHUH BEIIECTB U UX MPEBPAICHUIN
13 MCIIOJIb30BAaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OPMYI BEIIECTB
' Y YPAaBHEHUN XUMHUUYECKUX PEaKLIMI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KIaCCU(UIIMPOBATh XUMHUYECKHE peakiuuud (M0 YHUCIy H  COCTaBy
' YUaCTBYIOIIMX B PEAKIUH BEIIECTB, 1O TEMIOBOMY dPEKTY)
1.7 BBIYHCIIITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUKCIISTH MAacCCOBYIO JIOMIO XHUMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl TO3HAaHUS — HaOIIOICHNUE,
' U3MEepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH)
2 [To Teme: «Baxuelmme npeIcTaBUTENId HEOPTraHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHSITHH: OKCHI, KHCIIOTa,
' OCHOBaHHME, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BELIECTB K  ONPEACIIEHHOMY KIaccy
' COeIMHEHHH 10 popMyIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHUYECKHUE BEIICCTBA
54 XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB

pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMUCaHHE MPUMEPAMU MOJIEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHHUs XMMHMYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IIPAaBUJIAM I10JIb30BAHUS XUMUYECKOH NOCYI0H U 1a0OpaTOPHBIM
o0opynoBaHMEM, a TakXke IpaBUjIaM oOOpalleHus C BELIeCTBaMH B
COOTBETCTBUM C UHCTPYKLUMSMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIIOpOJa), INPUTOTOBICHHUIO PACTBOPOB C OINPEAEIEHHOM
MacCOBOHM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHINIO DPACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C MIOMOUIbI0 MHIMKATOPOB (JIAKMYC, (peHosiTanenH, METUIOPaHXK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN peaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUMY

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHas1 Op6I/ITaJ'Ib, paanyc atroMa, XUMHUUYCCKast
CBA3b, noJrsipHad u HCIMOJISIpHAA KOBaJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, MOHHAA CBsA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHUC S3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOnauuHyro ¢Gopmy Ilepuogmueckoit
CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3nyaTh [OHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpbeiBaTh  cmblci  Ilepuommueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanyeckoit cucreme

COOTHOCHTH 0003HaueHMsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XuMHuueckux oaieMeHToB JI.MI. MeHneneeBa» ¢ UUCIOBBIMHU
XapaKTEepPUCTUKAMHU CTPOEHHUS] aTOMOB XHMHYECKHMX 3JIEMEHTOB (COCTaB U
3aps  spa, oO0Ilee YHCIO DJIEKTPOHOBU  paclpesieleHue HX 10
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTpeNeNsATh BHUJ XHUMHYECKOW CBS3M (KOBWJIGHTHAassT W HWOHHAsA)B
HEOPTaHWYECKNUX COECTUHEHUSX

9 KJIACC



Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_ICCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHUHA:  pacTBOD,
AIEKTPOJUTHI, HEATEKTPOIUTHI, JIEKTPOJIUTHUECKAS] JUCCOLUALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINUS,
aM(pOTEpHOCTh, XMMHYECKAsI CBS3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUIMYECKas pel€rKa, CIIaBbl, CKOPOCTh XUMUYECKON PeaKLUu

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aMOCBS3b OCHOBHBIX XHMHYCCKUX HOH?[TI/II?I n
HpI/IMeHﬂTI) OTH IIOHATHSL HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpameHHﬁ
COCTAaBJIATh ~ yPaBHEHHS  AJICKTPOJUTUYCCKONW  JHUCCOLMAIMH  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHN
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX peakIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkiuu

IIo Temam: «HeMmeTamnel W HUX CcoeauHEHUS» U «MeTamapl U HX
COCOUHCHU

XapaKkTepu30BaTh (OMUCHIBATh) O0O0IMME M CHenuPUUIecKue XUMHUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
npuMepamMu MOJEKYJSIPHBIX W HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPAIICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0 U 1a00paTOpHBIM
o0opyJIOBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSMU IO BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJOPUA-, OpPOMHUI, HOIHI,
kapOonat, docdar, cuiaukar, cyiabdaT, THIAPOKCUIUOHBI, KaTHOHBI
aMMOHUS, WOHBI HW3YyYEHHBIX METaIOB, TPUCYTCTBYIOUIHNE B BOJHBIX
pacTBOpax HEOPraHNYECKHUX BEIIECTB

ITo Teme: «Xumus U OKpyxkarolas cpeaa»

3.1

pacKphIBaTh CMBICI OCHOBHBIX xuMHuYeckux mnonsaTui: IIJIK Bemecta;




KOppPO3Hs METAJLIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIHHOU JACATEIHPHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWCTB BEIIECTB M XUMHYCCKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHUS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, FIKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BeliecTBa. Gu3nUecKrue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

Ilonsatue o MeTrodgax MO3HAHHUS B XMMHM. UMCTBIE BEILIECTBA M CMECH. CriocoOsbl
PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomnuectBo Bemecta. Moisib. MossipHast Macca. B3auMocBs3b KOJIMYECTBA, MACChI U
YHuclia CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacu€Tel mo ¢dopMynaM XUMHUYECKUX
COCJIMHEHU N

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXpPaHEHHUS MACChl BEIIECTB. XuMUueckue ypaBHeHus. Kinaccudukamms XuMuuecKkux
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 0Opa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJa, PAcTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAallusi BOJAbI) M XUMHUECKUX (FOpPEHHE CBEYH,
MIPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIIOTOH) SIBJICHUH,
HaONlo/IeHHe W ONHCaHWE TMPHU3HAKOB MPOTEKAaHUS XUMHYECKHX pPEaKIHif
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICWCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cMecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxueriye npencTaBuTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckue CBOICTBa (peakiuu
ropenus). Oxcuppl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUECKOH PEeaKklnd, TEPMOXUMHUYCCKHE YPaBHEHUS, 9K30- U
IHJIOTEPMHUUYECKHE pEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMApHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOs

Bomopon — snmemeHT m mpocTtoe BemecTBo. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBoWcTBa BoAbl. OcHOBaHus. Posib pacTBOpOB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHue
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitarypa okcuoB. @u3nueckue 1 XUMUYECKHE CBOMCTBA OKCUIIOB. [lonmyyenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukamuss xucnor. Homenknatypa kucnor. Pusuueckue u
XUMHUYECKHE CcBoicTBa KucIoT. Psga axktuBHoctu wMertaminoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3yXe, MOJTY4YeHHEe, COOMpaHHe, PACIlO3HABAHUE M HM3YUYCHHE CBOMCTB KHCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: ropeHns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB M OTIHCaHUE
UX CBOWCTB, MOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojelcTBue Bogopoma ¢ okcugom  meau(ll)  (Bo3zmoxkHO
WCIIOIH30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IloB BEIIECTB KOJTUIECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJplieM) (BO3MOXHO HCIOJIb30BaHHUE BUECOMATEPHANIOB), OMPEICICHUE PACTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIEIOBaHUE 0Opa3IoB
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE HM3MEHEHUS OKPACKH
WH/IMNKATOPOB B PAacTBOpaxX KHCJIOT M IIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOWM KHCIOTHI, KHCIOT C METa/UIaMH, pEeaKIui
HEHTpanm3anuy, TIOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOTO




MeTajljia JIpyruM M3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 337ad M0 TEME
«BaxHeiime Kiacchl HEOPraHUYECKUX COEUHEHHI»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEJIbHBIE METaJlIbl, TaJIOreHBl,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckasi cucrema XuUMUYecKux sieMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas W MHHonepuonaHas ¢opmel Ilepuoaudeckoit
cucrembl xumuueckux odsemeHtoB JI.M. Menneneesa. Ilepuoasl u  rpymnmsl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aTroMHbIX siaep. M3orombl. OnektpoHsl. CTpoeHHE
AJICKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XMMUYECKUX AJIeMEeHTOB [leproanyeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHMX  DJIEMEHTOB,
METANIMYECKMX W HEMETAJNIMYECKUX CBOMCTB IO IpyNIaM M IepuojaM. 3HAueHUe
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHUCTEMBI XMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (mosisipHass W HEMOJIApHAsi)  CBA3b.
DNEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. loHHas CBS3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOHGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUI JKCIIEPUMEHT: H3ydeHHe 00pa3lioB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aMMOJICHCTBUE TUAPOKCH]IA IMHKA C PacTBOPAaMHU KHUCJIOT W LIENOYEH, MPOBEICHUE
OMBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
(ropeHue, peakinu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumommyeckas cucremMa xuMuueckux 3yemeHToB JI.U.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOAO0B, KAJIUSI, KLU U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHUEM 3JIEMEHTOB B IlepHOanMUecKoil CUCTEME U CTPOEHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM W BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XUMUYECKUE CBOICTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, O TeIIOBOMY 3G (EKTy, 0 H3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTve 0 CKOPOCTU XUMUYECKOMN peaKiuu

[lonsatne 00 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakiusax. [lonsrtue o
TOMOTEHHBIX M TE€TEPOTrCHHBIX peakuuAx. IloHATHE O XMMHUYECKOM pPaBHOBECUMU.
@DakTOoppl, BIHAKOLIME HA CKOPOCTb XHMHYECKOHW peakUUuu U  IOJIOXKCHUE
XUMHUYECKOI0 PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHW3M JIUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHIAMU
xuMuyeckor cBsizu. CreneHp aucconuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro o6MeHa. Y ciaoBUs MPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COJei
B CBETE MpPEACTaBIECHUN 00 DSIEKTPOIUTHUECKON auccoruanui. KadecTBeHHbIE
peakuuu Ha MOoHBL. [IoHsTHE O THApONIU3E conen

1.7

XVUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTANINYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEIOBAHHE 3aBHCHUMOCTU CKOPOCTH XMMHYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MpoOIlecca JAUCCOLHUAIIMM KUCIIOT, IeJIouei U cojel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); IIPOBEJEHUE OIBITOB, HWJUIIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklHii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakIuu pas3ioKeHUs, COECTUHEHHS);
pacro3HaBaHH€ HEOPraHMYECKHUX BEUIECTB C MOMOIIbBI0 KaueCTBEHHBIX peakIMil Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCINMHCHUA

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE
crerieHu okucineHus. CTpoeHHe W (QHU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTajljlaMM, HEMeTajlaMu, Iuenouyamu). XiopoBojgopoxa. ConsHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MTOIYyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJTopa U XJIOpOBOI0POIa
Ha OpraHu3M 4eoBeKa. BaxxHelne XJI0puasl U UX HaXOXKIECHUE B IPUPOE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOECHHUS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMmuyeckue cBoiicTBa cepbl. CepoBoOpOI, CTpoeHue, (pu3nueckue U XUMUUYECKUe
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAO0B. CepHast KUCIOTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckne). XUMHUUECKUE PEaKIHH, JIeKAI[Me B OCHOBE HPOMBIIUIEHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxxneHue cepsl U €€ COCIMHEHUN B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIHM, 3arpsi3HEHUE BO3AyXa H  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHE B IPUPOJIE, PU3NUECKUE
U XUMUYecKnue cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHaK, ero pusndeckue u
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUYECKHE CBOMCTBA, NpUMEHEHHE. KauecTBeHHas peakuus Ha MOHBI aMMOHMS.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNs Kiacca KHUCIOT M cnenuduyeckue). Vcrnonbp3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®docdop, amrorponHble Moaupukanuu ¢ochopa, QGuUMUECKHEe U XUMHUECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKkue U XUMHUUECKHE
cBoiicTBa, mnomy4yeHue. lcnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

OObmas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHUsS. YTIJIepoA, aUIOTPONHbIE MOIU(BUKAINIH,
pacrpocTpaHeHue B INpHUpoJe, (U3NYecKHe M XMMUYECKHE CBOMCTBA. AncopOuus.
KpyroBoport yrinepozaa B npupoae. OKCHabl yriiepojia, ux QU3ndeckue 1 XuMUYeCcKue
CBOWCTBa, [eiCTBHE Ha JKMUBBIE OPraHWU3MBI, [ONy4YeHHE W MPHUMEHEHHE.
DKOJIOTHYECKUE TpOoOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBbHOTO TMOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3PdekT. YroapHas KucioTa u e€
coim, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOIYy4YCHHE W TIPUMEHEHHE.
KavecTBenHass peakuus Ha KapOOHaT-HOHBI. Mcmoib3oBaHue KapOOHATOB B OBITY,
MeIMIHE, TPOMBIIIICHHOCTH U CETTLCKOM XO03HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEJAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Hx coctaB u xummuueckoe crpoeHue. IloHsaTHe 0 GMOIOrHYeCKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KM3HM 4YeJloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWMCTBA, MOJTyYEeHHWE W TPUMCHEHHE.
Coenunenus kpeMHus B nipupoje. O6mue npeacrasienus 06 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTBI, X HCIHOJb30BaAHUE B 6BITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHEWIne CTPOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIEMEHT, ©OeToH, kene300eroH. IIpoGnembr  6Ge30MacHOTO  MCIOJIb30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB HMX TMPOTEKAHMSI; OMBITHI, OTpaXKaroume (U3NYecKue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAaJIOB); HaOJIOJEHHE Mpoliecca OOYyrIMBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOWM  KHUCJOTBI; M3YYEHHE  XHUMHYECKHX  CBOWCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MMPOBEJACHNE KAaUYECTBEHHOW peakIHuu Ha cynabgar-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKAHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COCAMHEHUH (BO3SMOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), OOpa3lamMu a30THBIX M (HOCHOPHBIX YAOOpEHUM; MOIydeHUE,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KpUCTAJUTMYECKUX pemeéToK anMasza, rpadura, ¢yiepeHa; O3HAKOMJIIEHHE C
MPOIIECCOM  afCcOpOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TIPOTHBOTA3a; IOIyYE€HHE, COOMpaHHWe, paclo3HaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS;, O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW TPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHust aroMoB. CTpoeHHE MeTauloB. MeTajuiMmyeckas CBA3b M MeETaJuIn4ecKas
KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUN PsJl HAIPSHKEHUN METAJIIOB

dusnueckue M XUMHUYECKHE CcBoiicTBa MeramioB. OOmmMe crnocoObl MOTy4eHUs
MeTauioB. IIoHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

]_[ICJ'IO‘-IHLIe MCTAJJIbI. IIOJIOXKCHHC B HCpHO,Z[H‘-ICCKOfI CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
dusznueckue U XMMHYSCKHE CBOMCTBa (Ha IIpuMepe HATpUA U KaJ'II/ISI). OKCI/II[LI u
TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHCHI/IC MICI0OYHBIX METAJIJIOB M UX COCI[I/IHGHI/Iﬁ

3.4

[IlenoyHo3eMENBHBIE METAUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xuMmuueckux onemeHToB J[.M. Mengeneesa; cTpoeHME HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3nuecKue U XUMMUYECKUE CBOMCTBA MATHHUS M KaJbLUA.
Baxueiimme coequHeHust Kaiublusg (OKCHI, THAPOKCHI, coyH). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xumudeckux siaeMmentoB J[.M.
MenieneeBa; CTpO€HUE aTOMa; HaxOXKJIeHUe B npupoje. Gu3nueckue U XMMUIYECKUe
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenzeneeBa; cTpoeHHE aToMa; HaxOXAeHHE B npupoje. Pu3nyecKkue U XUMUYECKUe
cBorcTBa xene3a. Oxcuel, ruapokcuasl u cou xene3a(ll) u xxenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYEeCKUMU CBOWCTBAMM; MU3y4EHHUE PE3yJbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHUIA KAJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MIPOTEKAHNS KAYECTBEHHBIX pEaKUil
Ha MOHBI (MarHus, KaJblys, allOMUHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIB30BAHME  BMJEOMATEpUAllOB);  HCCIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHHUA M TUIPOKCHJIA LMHKA; peEIIeHHUEe
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHONIOruU. BemecTsa 1 Marepuaisl B IOBCEIHEBHOU KU3HU
4yeJoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCIOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B 6bITy. [1epBast moMoIb pY XUMUYECKUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeast IIJIK. Ponp xumuM B pemieHHM SKoJorHdeckux mnpobieM. IIpuponHsie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, HPUPOAHBIN ra3, He(pTh), MNPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TI03HABAEMOCTH  SBJIGHUH NPUPOJbI, IOHUMAHME OOBEKTHBHOMN
3HAYUMOCTH OCHOB XMMHYECKOM HAykKM Kak o0JIacTU COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJbTypbl U  IPAKTHUYECKON
JESITEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; NOHUMAHUE
MeECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJAaX IIO3HAHMS, B TOM YHCIIE JKCICPUMEHTAIBHBIX U
TEOPETHUECKUX METOJIaX MCCIIECIOBAHUS BEIICCTB U U3YyUEHUS XUMHUUYECKHUX
peaKkIuii; yMeHHE UCII0JIb30BaTh MOIEIHN /ISl OOBSICHEHUS CTPOEHHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON ACSITENFHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOI'usMU, OCHOBAaHHBIMHU Ha JOCTUXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYYaAIOUIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeit Oymyiiei mpopecCHOHAIbHOU NEATEIbHOCTH U CHENaTh
OCO3HAHHBII BBIOOp XMUMHH KakK MPOGUIHHOTO MpeaMeTa Mpy Mepexojie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

2.1

BianeHne cucreMod XMMHYECKHMX 3HAHWKW U YMEHHE NPUMEHITh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHEUILINE XUMUYECKHE TTOHATHUS: XUMUUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJIHOPOJHAs
CMeCh, OTHOCHTEJIbHBIC aTOMHAsi M MOJICKYJSpHAs MAacChl, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTAa,
OCHOBaHHE, COJb (CPEMHssI), XUMUYECKass PEaKIlusi, PeaKIuu COCIUHEHHSI,
peaKIMy Pa3joKEeHUsI, PEAKIIMU 3aMEIeHUs, PeaKIui OOMEHa, TEeIIOBOM
s deKT peakimu, dK30- U IHIOTEPMUUECKHE PEAKIINH, PACTBOpP, MacCoOBas
JI0JISI XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MAacCOBast 10J1s1 U MPOLIEHTHAs
KOHIIGHTpalls BEIECTBA B PacTBOpE, SAPO aToma, SJIEKTPOHHBIA CIOU
aToMa, aTOMHas opOuTagh, paguyc aroMma, BaJlEHTHOCTb, CTENEHb
OKHCJICHUs, XUMHYECKasi CBS3b, DAJIEKTPOOTPHUIATEIHHOCTh, MOJSIPHAS |
HEIOJISIPHAST KOBAJIEHTHAsl CBSI3b, MOHHAS CBs3b, METAJUIMYECKas CBS3b,
KpUCTAJZIMYecKass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuIhnyeckKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHUOH, O3JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPONUTHYECKAss  JUCCOLMAIMs,  peakud  HOHHOro  OOMeHa,
OKHCITUTENbHO-BOCCTAHOBUTEbHBIE peakiuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, IJIEKTPOJIU3, XUMHUECKOE




paBHOBecue, 0OpaTUMble U HEOOPAaTHUMBIE PEaKIUH, CKOPOCTh XMMHUYECKON
peaxuuu, katanuzarop, I1IK, koppo3ust MeTanios, cIijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUU XHUMUH: ATOMHO-MOJICKYJIApHasa TEOopus:, TCOpUA
BJICKTPOJII/ITI/I‘ICCKOI;'I Jucconanumn

BJ'Ia,I[GHI/IC OCHOBaMH XUMHUUECKOM I'PaAaMOTHOCTH, BKJ'IIO‘I&IOI.HGFI:

3.1

YMEHME IPaBUWJIBHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4YHUCJIE MUHEpAIbHBIC YIOOpEHHs, METaIbl MU CIUIaBbI, MPOIYKTHI
nepepaboTKy MPUPOAHBIX UCTOUHUKOB YIJIEBOAOPOJOB (YIJis, HPUPOIHOTO
raza, HepTH) B OBITY, CEIBCKOM XO3AHCTBE, HAa MMPOU3BOACTBE U MTOHUMaHUE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEJIOBEKAa; YMEHUE
[IPOTHO3UPOBATH BIIMSAHUE BELIECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUAMU JIPYTHX yIEOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpPMAIMU IO
XUMUM  (HayyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/II-O O BCIICCTBAX, HX
MMPEBpAIICHUAX U IPAKTUYCCKOM IPHUMEHCHUHU U YMCHHUC HCIIOJIB30BATh ee
AJI pCIICHU A y‘IC6HO'HO3HaBaTCJ'IBHHX 3aga4

Bnanenue ocHOoBaMHU MOHATHHHOIO ammapaTa ¥ CHMBOJIHMYECKOTO s3bIKa
XUMHHU JUISL COCTaBJIeHUs] (OpMyJ HEOPraHMYECKUX BEILECTB, YpaBHEHUH
XUMHUYECKHX peakluil; ocHoBaMHu xumuueckoil HomeHkinatypsl (IUPAC u
TPUBUAJILHOMN )

YMeHne o0bsCHATD CBSI3b MOJIO0KEHUS deMenTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAKTEPUCTHUKAMHM CTPOEHUS ATOMOB XUMHUYECKUX
DJIIEMEHTOB (COCTaB W 3apsal sA1apa, oOIllee YHCIO DIIEKTPOHOB),
pacrpeneeHueM DJJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KAl U KaJbLUs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUYECKHX
DIIEMEHTOB (paguyc aToMa, JJIEKTPOOTPUIATENHOCTh), TMPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronuueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenne kinaccupuupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIINN




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHUS XUMHYECKHX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCJINTENh U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (U3NYECKUe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOM, rpaduT, aiMas, KpPEeMHHH,
9.1 asort, (ocdop, cepa, XJ0p, HATPHUM, KAJTUHA, MarHUW, KaJbIUH, aTFOMUHHM,
JKEJe30)
CJIOXHBIX BEIIECTB, B TOM YHWCJIC WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJIBI W THUIPOKCHUABI MeTayioB |—IIA
9.2 rpynn, amomunus, meau (1), munka, sxenesa (11 u 111), okcuast yraepoaa (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yrojabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHs, NMPUMEHECHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIHU, B TOM
qucJie:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YUYEHHBIX KJIAcCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
111 OTHOCUTENILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTFO XUMHYECKOT0 DJIEMEHTA B COECMHEHU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMUMHUYECKUX PEAKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM 1 MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHMEe OCHOB):
OCHOBHBIMH METOJIJaMU HAy4HOTO IO3HaHUs (HAONIOJCHHE, H3MEpEHue,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHUU BEIIECTB M XHUMHYECKUX
' SBJICHHM; yMeHHE C(hOpPMYIUpOBaTh MPOOJIEMY W TPEIJIOKUTH MyTH €8
petieHus
129 0e30macHoi paboThl ¢ XUMUYECKIUMH BEIIECTBAMH, XUMUIECKOW MTOCYI0M 1

J1a0opaTopHBIM 000pyI0OBaHUEM




12.3

13

npaBuJiaMyd 0€30MacHOTO OOpaIeHHs] C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCE/IHEBHOM >KM3HM, MpaBWIaMHM T[OBEACHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACHMCTBUS HA KUBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB,
CI0CcOO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOIO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA HW OCYHICCTBJIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHE (PU3MYECKHX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
($U3NUECKUMU M XMMHUYECKHMMHU SIBJICHUSMH; OMBITHI, HIUTIOCTPHPYIOLIHNE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HN3YUCHUC crmoco0oB pasaciICHUs cMmeceilt

13.3

IMMOJIYYCHHUEC KHCJIOpOJa U HU3YUYCHUC €Tro CBOﬁCTB; IMOJIY4CHHUE BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCIOIO Ira3da M H3YUCHUC €TO
CBOI>'ICTB; MOJIY4YCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJe
PacTBOPEHHOIO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JJaKkMyca, METHJIOpaHka U (QeHoadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YeH

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC B3aUMOJEUCTBUS KHCIOT C METalllaMH, OKCHUIAaMH
MCTAJJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI0O MCTalIa
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOMCTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCHICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-IeCKaSI JAUCCOLIM AU,
«BakHele HeMeTaJlIbl U UX COCOUHCHUA, «Baxnenimme MeTallIbl U UX
COCOUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOUINE NPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEeHa; KaueCTBEHHBIE PEeaKMU Ha NMPHCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax MOHBI: XJIOPHUI-, OpPOMHI-, HOAUI-, Cylbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHbI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMUHUs, kene3za (2+) u xeneza (3+), meam (2+),
ITUHKA

YMmenune:

141

MMpEaACTaBIATH PE3YIbTATHI OKCIICPUMCHTA B (I)OpMe BBIBOAOB,
J0Ka3aTrcCibCTB, TIP a(l)I/IKOB n Ta6J'H/IH U BBIBJIATH OMIIMPUUYCCKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO HaGHIOI[aCMBIMI/I XUMHWYCCKUMHAU
SBIICHUSMA W TIPOIIECCAMH, MPOHCXOSMINIMMU B MaKpo- M MHUKPOMHUPE,
OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTF aTOMOB XWMHUYECKHX 3JeMeHTOB. CTeIeHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHas mMmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KonmmaectBo BemectBa. Momnb. Monsipaas macca. Monsipablii  00BEM  Ta3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

Ilepnonuueckuii 3akoH W Ilepuomnueckas cucreMa XumMuuyeckux anemeHtos JI.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmdeckas cucrtemMa XMMHYECKUX 3iemeHToB J[.M.
Menpneneesa. Ilepuonsr u rpynmbl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX siaep. M3otombl. Onextponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XMMHYECKHUX DJJIEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paguyca aToMoOB, AJIEKTPOOTPHUIATEIBHOCTH,
METAIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M UX COEIUHEHHI B COOTBETCTBHUHU C

ITOJIOKCHHUEM JJIEMEHTOB B HepnoaneCKoﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHasT W HEMOJSIpHAs)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxuelmme npeacTaBUTENM  HEOPraHMYECKHMX BewlecTB. Hemeraiuibel u - ux
coenuHeHus. MeTanibl U UX COCIUHCHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(comeobOpasyrolie: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) M HECOJIeOOpa3yIONIHeE;
OCHOBaHUH (1IENOYM U HEPACTBOPUMBIE OCHOBAHHUSA); KUCIOT (KUCIOPOACOAEpKAILNE




1 OECKHCIIOPOIHBIE, OMTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCTAZIOB: BOJOPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
PusnyecKkne U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIECTB-METAJUIOB: JIUTH, HATpu,
4.3 Kalus, MarHus W KaJblMsl, aJlIOMUHUSA, JKele3a. OJEKTPOXMMHYECKUU Pl
HaAIPsDKEHUN METAIUIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAJIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
duznyeckue U XMMUYECKUE CBOICTBa okcuaoB HemeTauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyuenue oxkcumoB
HEMETAJUIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, umnka, menu(ll) u
xenesza(ll, 111). [TonxydeHre OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 THJIPOKCUIOB aTIOMMHUSA, )Keje3a, LUMHKa). IloaydyeHue ocHoBaHMH M aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOJIHOM, CEpPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHCJIOT
4.9 OO0mme xuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAkKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XUMHYECKUX peakIui IO pa3Iu4HbIM IMpPU3HAKAM: IO YHUCIY H
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, M0 N3MEHEHUIO
CTEMEeHEeW OKUCICHHSI XUMHUUECKHUX 3JIEMEHTOB
5.9 TennoBoil >pPeKT XMMUYECKOH peakInH, TEPMOXHMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakuuud. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3neKTpOIUTHYECKON aucconuanuu. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI H
' HE3JIEKTPOIUThl. CHIIbHBIE U cl1a0ble 2TeKTPOauThl. CTENeHb AUCConUaiu
55 Peakuuu nonHoro ooMeHa. Y cI0BHUs MPOTEKaHHUs pEakii HOHHOTO 0OMeHa, MMOJIHBIE
' Y COKpalI€HHbIC MOHHBIE YPABHEHUS PEAKIUI
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbsl B TMOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
IIOMOILb [P XMMUYECKUX 0XKOT'aX U OTPaBIICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Tpumenenwue cepsl, a3ota, Gpochopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoaHBIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJ, IJIHIEPUH, YKCYCHasl KHUCIIOTa).

' [TonsiTrie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérer:

7.1 1o (opmynaMm XUMUYECKUX COETMHEHUI

7.2 Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKUM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






