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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHB) COCTaBIICHA Ha OCHOBE TPEOOBAaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOil paboyeil mporpaMMbl BOCIIUTAHHUS.

[IporpaMmma mo xXuMHUHM pa3paboTaHa C IMENbI0 OKa3aHUS METOAMYECKON
MOMOIIIH YYUTENIO B CO3/IaHUU paboueil mporpamMmsbl 1o y4eOHOMY TMpPEAMETY.

[IporpamMmma mo XuMuM AaéT TMPEACTaBICHHE O IENAX, OOIIel cTpaTeruu
oOyueHUs, BOCIUTAHUS ¥ PpA3BUTUA OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIEpKaHKE, €T0 CTPYKTYPY IO
pagenaMm W TemaMm, paclpeielieHHe 1o KjaccaM, — PEeKOMEHAYeM YO
MOCJICIOBATEIBHOCTh ~ M3YYCHHUS XUMHH C  YYETOM  MEXKIPEAMETHBIX |
BHYTPUNPEIMETHBIX ~ CBSI3eH, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
ocoOCHHOCTEH oOydaromuxcs. B mporpamMme 10 XUMHH — yYUTBIBAIOTCS
BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peanu3alud TPeOOBaHWN K IUTAHUPYEMBIM
JUYHOCTHBIM, METAINPEJAMETHBIM M TPEIAMETHBIM pe3yjibTaTaM OOY4YCHUS U B
(GbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENIbHONW  JIEATEITHLHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEN H
MHTEPECOB OOYyYaIOIIMUXCS, HA TPOJOJDKEHHWE OOyuYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT GOpMUPYEMbIe XUMHUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUHA U
BEIIECTB B NPUPOJE, O IMyTSAX pEIHICHUs TJI00aNbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0eM, mMpoOIeMbl HKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIEM 31paBOOXpaHEHHUS.

N3yuyenne xumun:

CHOCOOCTBYET  peaiu3alil  BO3MOXKHOCTEH Al caMOpa3BUTHA |
dbopMupOBaHUS KyJIbTYPhl TUYHOCTH 00YUYAFOIIUXCS, KX 0011eH 1 yHKIIMOHATHHOM
TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBINUICHUS W TBOPUYECKHX CHOCOOHOCTEH
OOy4aroUIuXcs, HAaBBIKOB WX CAMOCTOSTEIbHOW Y4eOHOW  JIeATeIbHOCTH,
OKCIIEPUMEHTATBHBIX W HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEITHEBHO JKM3HHU, TaK ¥ B MPOPECCHOHATBHON 1eATEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
MIPEICTABICHUN O €JUHCTBE MPUPOBI U YEIOBEKA, SIBISIETCS KJIIOYEBBIM 3TAllOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4atOUINXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIECHUSI K €CTECTBEHHO-
HAy4YHbIM 3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNeurBaIOTCS CcHeuu(UKO
collepKaHUsl TpeIMeTa, KOTOPBIM SIBISETCS MNEJaroruyeckd aJanTHpOBaHHBIM
OTpake€HHEM OIPECICHHOI0 ATana pa3BUTUI XUMUU.

VYrinyOnéHHbIN Kype XMMUU OCHOBHOT'O 00ILIEr0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHE 00YYalOUIMMUCS CUCTEMBbI MEPBOHAYAIBHBIX MOHITHI XUMHUU, OCHOB
HEOpPraHMYEeCKOW XUMHUH, OCHOBOINOJATaIONIMX MNPEICTaBICHUN OOUIeld XUMUU H
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

CtpykTypa coaepKaHusi MPOrpaMMbl MO XUMHUHU c(hopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakuuu. O0Ge 3TH CUCTEMbI OPraHMW30BaHbI MO MPHUHIIMIY [OCJIEI0BATEIBLHOIO
pa3BUTH 3HAHWN HA OCHOBE TEOPETUUECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

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

[lepuonuueckoro 3akona J[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

IpeICTaBIeHUN 00 IEKTPOIUTUYECKOM AUCCOLUAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIHMHAMUKE.

B ocHOBYy TeopeTnuecKkuxX 3HAHUW IOJOKEHBI SMIIMPUYECKU IOJTYYCHHBIC
dakTbl. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00€CleYrnBalOT OOYyYaloIIMMCS BO3MOXKHOCTh OOBSCHATH U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE U OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe  coAepKaHUs MOPOrpaMMbl MO  XHUMHUU  MPOUCXOJHUT €
MCITOJIb30BAaHUEM 3HAHUH U3 paHee U3yUYEHHBIX YUEOHBIX MPEMETOB: OKPY KAFOIIHM
Mup, Ononorus, GpuznKa, MaTeMaTHKa, Teorpadusi, TEXHOIOTHS, UCTOPHS.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenuUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeUeHHE YCIICIIHOTO
oOyueHusi Ha CIeAyIoluleM YypoBHe oOpa3oBaHMs. B mporpaMme MO XUMHH
peanu3yeTcs pa3BUBAIOIAsl U MpaKTUUECKas HANpaBICHHOCTh OOYYEHHUSI XUMUH,
muddepenumanusi  00y4yeHHUs,  BKIOYAomas  OpoPUIbHYI0  MOJATOTOBKY
oOydarmuxcs M MOCIEAYIOLEe CaMOOINpPEEICHHE B BbIOOPE HAIPABICHUS
o0y4eHus B IpoPUIbHBIX KJIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMM  3a1ad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KXJIOMYy OOyYarolieMycsi MpOsIBUTh CBOM HWHTEJUIEKTYaJdbHbIE W TBOPYECKUE
CIOCOOHOCTH MPU U3YUEHHUH YU€OHOT0 MpeaMeTa, HEOOXOAUMBIE ISl POAOKECHHUS
o0pa3oBaHus U NallbHEUIIIEH TPYAOBOM AEATEILHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa ISl
HCIIOJb30BaHUsl B 00pa30BaTENIbHBIX OPTraHU3alMIX, PEATU3YIOIIUX MPOrpaMMBbl
muddepeHpoBaHHOro (yriyona€HHOro, NpoQUIbLHOTr0) H3Y4YEHHUS OTACIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

O6pazoBarenbHble (YHKIIMU XUMHH, W3y4yaeMOW Ha YIUIyOJICHHOM YpPOBHE,
peanu3yroTcsl B mpoiecce GOpMHUPOBAHHS 3HAHUM OCHOB XMMHUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKOM JESITeIbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajaya ydeOHOTro
npeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN — BaKHEUIIINX
¢baKkTOB, MOHATUH, 3aKOHOB U TEOPETUUCCKHUX MOJOKEHUMN, TOCTYIMHBIX 0000IIICHMI
MHUPOBO33PEHUYECKOTO XapakTepa, SA3blka HAyKW, B MPHOONIEHUM K HayYHBIM
METOoJaM T[O3HAaHWUA TPU HW3YYEHUH BEHIECTB MW XUMUYECKUX PEaKIIHi,
(bopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATETLHOCTH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENILHOM M  y4eOHO-HCCIIEeI0BATEIBCKON
JEeSTENbHOCTH, OCBOGHHUU TPaBWJI 0e30MacHOro oOpalieHusi ¢ BelIeCTBaMU B
MOBCETHEBHOM JKU3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJICKTA U OOIIEH KYJIbTYPHI.

N3yuyenue XuMuM HAMpaBICHO Ha TOCTUKEHUE CIECIYIONINX IICJICH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATHIO PEIICHHH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

dbopMHUpOBaHUE CHCTEMBI XUMHUYECKUX 3HAHUHN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPA, KaK OCHOBBI JJIsI TOHUMAaHUS XUMHUYECKOH CTOPOHBI
SBJICHUN OKPY>KAIOLIEr0 MUPA, OCBOCHHE SI3bIKA HAYKU;

npuoOIIeHHEe OOydYaroIIMXCs K CaMOCTOSITCIIBHOM ITO03HAaBAaTCIBbHOW U
UCCIIEIOBATEILCKOM  NIEITENIbHOCTH, K  HAydYHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAIIMN U PA3BUTHE CIIOCOOHOCTEH K M3YUCHUIO XUMUMU;

dbopmupoBanue  o0me  (YHKIUOHATHPHOM W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, MCIHOJIb3ysl 3HAHUS WU OMbIT, MOJYYEHHBIE MPU H3YyYEHUHU
XUMUU, TPUMEHSITh UX MIPU PEIICHUU TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYI0BOU
NEeATEeNIbHOCTH;



pa3BuTHE y OOydYalolmMXCcs HMHTEpeca K M3Yy4YCHUI0 XUMHM U cdepam
NEATeNIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMs K OCO3HAHHOMY BBLIOOpY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JIalIbHEHIIIero 00yUueHus;

OCO3HAHUE LEHHOCTU XMMUUYECKUX 3HAHUM B JKM3HU UYEJIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTUYECKOW KYJIBTYPbl, HEIPUATHE AEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne OO0yJaroIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIUI ), HEOOXOUMBIX ISl PA3JTUYHBIX BUJIOB JIESITEIILHOCTH.

Ha yrny6nénnoe u3ydyenue yuyeOHOTO npeaMera «XuMus» oTBoauTcs 1o 136
yacoB B 8 u 9 kiaccax (4 yaca B HeJIeNt0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.

COAEPXAHUE OBYUEHUASA
8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

XuMHsl — BakHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOW JEATECIbHOCTU
yenoBeka. [Ipeamer xumuu. Ponb xumuu B sxu3Hu yenoBeka. Kparkue csenenus 06
UCTOPUHM BO3HUKHOBEHHS W PAa3BUTHUS XUMHH. XHMHS B CHCTEME HayK. Tena H
BelecTBa. uznyueckue 1 XUMUYECKHE CBOMCTBA BEMIECTB. ArperaTHblE€ COCTOSHUS
BemiecTB. [IoHATHE O TEOPETHYECKUMX U HSMIIUPUYECKUX METOJaxX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBiieHHs 0 HAYYHOM NMO3HAHMHM HA AMIIUPUYECKOM
ypOBHE: HaOIIOJEHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJECIMPOBAHKE, BHIUYMCICHHE.
[IpencraBienust 0 HAYYHOM TO3HAHUY HAa TEOPETUYECKOM YPOBHE: HaAYUHBIE (DaKTHI,
npobyiemMa, ruroTe3a, TEopus, 3aKOH.

SA3pIk XuMuH. VICTOYHHKH XUMHYECKON HH(pOpMaIiu.

[TonsiTue o mMeTomax paboThl ¢ XMMUYECKUMH BemecTBaMu. O0opynoBaHue
IIKOJIBHOW XUMUYeckor mnabopatopuu. [lpaBuma Oe3omacHoro oOpaimieHus ¢
BEIIECTBAMU U J1a0OPaTOPHBIM 000PYIOBAHHEM.

Yucteie BemecTBa U cMecu. IIpupoaHbie cMecu: BO3AyX, NPUPOIAHBIA Ta3,
He(Th, IPUPOTHBIC BOJBI, TOPHBIC TOPOABI U MUHEPAIBI. [IOHSITHE O TOMOTEHHBIX U
reTeporeHHbIX cMecsaX. CrocoOsl pazaeneHus cmeceid. O4ncTka BEMIeCTB.

BemectBa M XuMHueckue peakuuu. ATOMBI M MOJEKYJIbl. XHUMHUYECKHE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JE€MEHTOB. lIpocThie M CllOKHBIE BEIECTBA.
Mertasnibl 1 HeMeTasulbl. BelllecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpenesieHHe BAJICHTHOCTH 3JEMEHTOB IO
dbopmynaM OMHAPHBIX COSAUHEHUN U cocTaBleHue (hOpMysl OMHAPHBIX COESTMHEHUI
[0 BaJEHTHOCTH 3JieMeHTOB. OTHocHUTelbHasi aToMHas Macca. OTHOCUTENbHAs



MOJEKyIsIpHas macca. MaccoBas 1OJsS XUMHYECKOTO AJIEMEHTA B COEJUHEHHH.
Haxosxnenue npocreiiieil popMyibl BEMIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuecTBo BemectBa. Moib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AMHHMI] BemiecTBa. Pacuetsl mo Qopmynam
XUMHAYECKUX COeAuHEHUN. MoisipHas Macca cmecH BelecTB. MoubHasg 10
XUMHUYECKOT0 JJIEMEHTa B coeAuHeHuu. Haxoxnenwe mnpocteimieit Gopmyibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3nUecKue U XMMHYECKHUE SBJICHHUS. XMMHUUYECKasl PEaKIUs U €€ MPU3HAKU.
VYcnoBus NpoTEKaHUST XUMUYECKUX peaklnid. 3aKOH COXPAaHEHUsSI MACCHI BEILECTB.
AToMHO-MoneKkynspHas Teopus. KusHp u aestenbHocTh M.B. JlomoHOCOBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX PEeaKIMi (COeAMHEHUS, PA3I0KECHHUS,
3aMmelleHusi, ooMeHa). Pacuersl o XUMHYECKUM ypaBHEHUSIM.

OKCIIEpUMEHTAJIbHOE HM3Yy4YEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHYECKOW TMOCYZOi, C MpaBujiaMyd padoOThl B Ja0OpaTOpUM U TNPUEMaAMH
oOpaiieHust ¢ 1a00paTopHBIM 000pyI0BaHneM. M3ydeHue u onrcanue Gu3nyeckux
CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB — METAUIOB W HEMETAIJIOB.
HaGmonenne usnyeckux (IiaBaeHUe BOCKa, TasHUE JIbJIa, paCTUpAHUE caxapa B
CTyNKE, KUIIEHHME M KOHJIEHCAIUsl BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
IPOKaJIMBaHHE MEIHOW MPOBOJIOKH, B3aUMOJEHUCTBUE COIbI WM MENa C COJISTHOM
KUACTIOTOMN) siBieHui. O3HaKOMIIEHHE ¢ 00pa3liaMH BEIIECTB KOJIMYECTBOM | MOJb.
HaGmionenrie u omnucaHue TMPU3HAKOB TNPOTEKAHUS XUMUYECKUX peaKIui
(paznokeHune caxapa, B3aUMOJICWCTBHE CEPHOW KHUCIOTHI C XJIOpUIIOM Oapws,
MOJIyYEHHE U pasiiokeHue ruapokcuaa meau (1) mpu HarpeBanum, B3auMoAeHCTBUE
xkene3a ¢ pactBopoMm coiu Menu (1), M3yuenue coco6oB pasneneHusi cMecen (¢
MOMOIIIBIO MarHura, bunbTpOBaHUE, BbIIIAPUBAHNE, TUCTUIUISILNA,
xpomatorpadusi), TPOBEICHHE OYUCTKM TIOBapeHHOW conu. HabOmonenune wu
ONMCAaHUE ONBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUSI MACCHI.

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

IIpencraBienns o razax. Bo3zgyx — cmech razoB. CocTaB BO3lyxa. 3aKOH
ABoragpo. MonspHbiii 00bEéM ra3zoB. OTHOCHTENbHAas IUIOTHOCTh Ta30B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCUTENBHOM TIUIOTHOCTH. OOBEMHBIE OTHOLIEHHUS Ta30B IPH
XUMHUYECKHX PEAKIUSX.

Kucnopon — smemeHT M mpocroe BemecTBo. HaxoxkneHume kuciaopona B
npupojie, Gpu3nyeckrue U XMMHYECKHUE CBOMCTBA (pPEaKUU TOPEHUSI U OKUCIICHUS).
IIpoueccel okucnenuss B xkuBoM mnpupone. Oxcunsl. [Ipumenenune kucnopopa.
CrniocoObl Mosy4eHus: KUCJI0poa B J1a0OpAaTOPUH U MPOMbILIEHHOCTH. [loHsTHE O
katasmsarope. Kpyrosopor kuciaopoma B mpupome. O30H — aIOTpOITHAs



Moaupukanus kuciaopoaa. O30HOBBIN €10, €ro 3HaUeHUE JIJIs1 5KUBBIX OPTraHU3MOB.
Pazpymienne 030H0BOrO Cio41.

TemoBoll >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DHJIOTEpPMUUYECKHE peakuuu. Tomnuso. Mcnonb30BaHUE yIiisi U METaHa B
KauecTBe TOIUIMBA. 3arps3HeHne Bo3ayxa. [lonaTue o mapHukoBoM s dekre.

Bonopona — anemenT u nmpoctoe BeuiectBo. Haxoxaenue Bojiopoaa B Ipupoe,
dbu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOKI nmonyueHust. [lonstue
0 KHACJIOTaxX U cotiax. Mcnonb30BaHUE BOAOPO/Ia B KAUECTBE TOILIHUBA.

Bona. ®usuueckue cBoilcTBa Bonbl. Boga kak pactBoputenb. PacTBOpbL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
@dakTOphl, BIUAIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIICCTB.
Crioco0bl BhIpaKeHUsI KOHIIEHTPAIIMK PACTBOPOB: MAacCOBasi JOJs PacTBOPEHHOIO
BEILIECTBA, MOJSIpHAs KOHLEHTpauus. Posib pacTBOPOB B MNPUPOJAE U B KU3HU
YeJIoBeKa.

Xumnueckue cBoiictBa Boabl. llomarme 00 ocHoBauusax. Ilonstue 00
uHauKatopax. KpyroBopor BoAbl B NOPUPOJAE. 3arps3HEHUE MPUPOAHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukamms
OKCHJOB:  coyieoOpasyromniye (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoieoOpasyromue. MexayHapogHass HOMEHKJIAaTypa OKCHAOB. TpHBHAIbHBIC
Ha3BaHUA OKCHUIOB. PU3NYECKHUE U XapaKTEPHbIE XMMUUYECKHE CBOWCTBA OKCHUJIOB
(B3anMOIEICTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMHU, C IPYTUMH OKCUAAMU).
[Tomyuenue OKCHIOB.

[ToHATHE O TUAPOKCUAAX — OCHOBAHUAX U KUCIOPOACOAEPXKAILIUX KUCIOTaX.
Kucnorel. Knaccubpukanus kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHUAJIBHbIC Ha3BaHUs KHUCJIOT. DU3NUECKHUE W XUMHYECKUE CBOWCTBA KHUCIIOT
(B3aumoeiicTBUE ¢ METAJJIaMHU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan aktuBHocTm MetaimtoB H.H. bekeroBa. I[lonydenune kucnor. Kucinortel B
MPUPOAE, MPUMEHECHHUE BAXKHENIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMBIC
OCHOBaHMSA. MexXIyHapOIHasi HOMEHKJIATypa OCHOBaHUM. TpUBHAIBHBIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAEHCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KHCJIIOTAMH U COJSIMH) M CIOCOOBI moJiyueHusi. HepacTBoprumble OCHOBaHUS, MX
CBOMCTBA (B3aMMOJICHCTBHE C KHCIIOTAMH) U CIIOCOOBI TTOJTydeHUSA. AMGPOTESPHOCTD.
[Torsitue 00 ampOTEpHBIX THAPOKCHUIAX (HA TPUMEPE THUAPOKCHUIOB ITMHKA U
ATIOMHUHMS ): XUMUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE C KUCIOTAMU U IIETI0YaMu) U
MOJTy4YEHHUE.



Conu  (cpegHue, KUCIble, OCHOBHBIE, JBOIHBIE). MexayHapoaHas
HOMEHKJIaTypa conel. TpuBuanbHble Ha3BaHUs coyieil. DU3NUYECKUE U XapaKTEPHbIE
XUMHYECKHE CBOMCTBA HA IPUMeEPE cpeaHux cosel. Ilonydyenue comen.

['eneTnueckas CBs3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUN.

DKCIEPUMEHTAIbHOE U3YUEHUE BEUIECTB U SABJICHUM:

KOJINYECTBEHHOE OMPEACIICHUE COJIEPKAHUS KACIOPOJa B BO3YXE;

noJIydeHue, CoOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPOa;

HAOIIOJICHUE B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBUU
BO3HMKHOBEHUS U MPEKPAIICHUS TOPESHUSI;

03HAaKOMJICHHE C 00pa3IiaMu OKCHJIOB M OMKHCAaHUE WX CBOUCTB;

noJiydeHue, coOupaHue, paclio3HaBaHWE W MU3YYCHUE CBOMCTB BOJOpOJa
(ropenue);

B3anMojielicTBre Bogopoaa ¢ okcuaom meau (11);

UCCIEIOBAaHNE OCOOCHHOCTEM  pacTBOPEHHS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHOW MaCCOBOM /10JIe paCTBOPEHHOTO
BEIIIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEICHHON MOJSPHON KOHILIEHTpaluen
PacTBOPEHHOTI'O BEILIECTBA;

B3aMMO/JICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

OINpeIeJIEHHE PaCTBOPOB KUCJIOT U LIEJT0YEN C MOMOILBIO HHAUKATOPOB;

UCCIIeIoBaHrEe 00pa3IlOB HEOPTaHUUECKHUX BEIIECTB PAa3TUYHBIX KIJIACCOB;

u3yudeHue B3ammojeiicteust okcuaa meau (l1) ¢ pactBopom cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMHU, PEAKIIUN HEUTpaIu3aluu;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO MeETajljia
IPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA [IMHKA C PACTBOPAMHU KUCJIOT U I1IEJI0YEH;

pelIeHrne HJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTUHEHUI.

HHepuoagnuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
yemenTOB /I. U. MeHaesieeBa

Crpoenue atomoB. XuMuueckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuu.

[lepBble MOMBITKM KiIacCU(HUKALIUM XUMUYECKUX 3ieMeHTOB. lloHstue o
rpymnmnax (ceMencTBax) CXOJIHBIX 3JIEMEHTOB: IIEJOYHBIX U MIEJIOYHO3EMENIbHBIX
MeTalliaX, TaJloreHaX, WHEPTHBIX (0JIarOpOJIHBIX) Tra3ax. DJIEMEHTHI, KOTOphIE
00pa3yroT aM(poTepHbIE OKCUJIBI U TUAPOKCHUJIBI.

[Tepuonnuecknii 3axkoH. OTKpbITHE [lepuognueckoro 3akona. llepuoanyeckas
cucrema xumuueckux sieMeHToB JI. WM. MenaeneeBa. KoporkonepuoaHasa u



JMHHONIeproaHas ¢Gopmbl TaOmuuel «llepuoguyeckas cuctemMa XUMUYECKUX
sanemenToB /. 1. Menneneesay». Ilepuoast u rpynnsl (A- u b-rpymisr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3orombl. PannoakTMBHOCTS.
DONeKTpOoHbl. DJEKTpOHHAs opOuTansb. DHEPreTUYecKue YPOBHU U MOAYPOBHU
atomMa: S-, p-, d-opOurtanu. DIEKTPOHHBIC KOH(PUIypallMd H DIICKTPOHHO-
rpaduueckue ¢Gopmynsl aroMoB. PU3NYECKHH CMBICI MOPSAKOBOIO HOMEpA,
HOMEpA Meprojia U rpymisl 3aeMeHTa. CTpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuonnueckoi cucremel [. . Menneneesa:
pacrpeneneHue JJIEKTPOHOB 10 JHEPreTHYECKUM YpPOBHSM, NOAYPOBHSIM U
opoutanam. Gusnueckuit cmpici [lepuonnyueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMMHUYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOKCTB M0 rpynnam u nepuoaam. Msmenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB COECIMHEHUI XUMHYECKUX 3JIEMEHTOB B MEPHOJAX U
rpynmnax. XapakTepUCTUKa XUMHUUYECKOTO JJIEMEHTA [0 €ro TMOJOXKEHUI0 B
[Tepuonuueckoii cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckon CUCTEMbI XUMUYECKHUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yeHbld U
IpaK/IaHMH.

DNEeKTPOOTPUIATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHUYECKAsl CBS3b.
Bunbl xXuMudeckoi CBA31: KOBAJICHTHAS MOJISIPHAS CBSI3b, KOBAJIEHTHAS HEMOJISIpHAS
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHOW M MOHHOM CBS3H.
DNEKTPOHHBIE U CTPYKTYpHBIE (popMyIibl BemecTB. KaTnoHbI 1 aHUOHBI.

Kpucrammmueckue u amopdHbie BemecTBa. THIIBI KPUCTAITUYECKUX PEIIETOK:
MOHHAas1, aTOMHAasl, MOJIEKYJISIpHAsA U UX XapaKTEPUCTUKHU.

Crenienb okucienus. OnpeeneHne cTeneHeil OKUCICHNUs aTOMOB B OMHAPHBIX
coeuHeHUsAX.  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iponecchl
OKHUCJIEHMSI W BOCCTaHOBJIeHHA. OkuciauTenn U BoccTaHoBHTenW. CocTaBiIeHHE
YPAaBHEHHUM MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI U PACCTAHOBKA
B HUX KO3 (UIIMEHTOB METOIOM IJIEKTPOHHOTO OanaHca.

OKCHEPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

03HAaKOMJIEHHE C 00pa3aMy METaNIOB U HEMETAILIOB;

MOJCIMPOBAHUE CTPOCHUS MOJEKYJ IIPU IOMOIIM PUCYHKOB, MOJIEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEACHUE  ONBITOB, WJUIIOCTPUPYIOIIMX  IPUMEPBI  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI (TOPEHHE, PEAKLIUN PA3JTI0KEHUS, COSAMHEHUS).

MesxknpeaMeTHble CBA3H

Peanuzamuss MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XMMUHA B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U MTOHATUH, IPUHITHIX B OTAECIBHBIX €CTECTBEHHBIX HAYKaX.



OO01Me ecTeCTBEHHO-HAYYHBIE IOHATHS: ABJICHHE (MPOLECC), HAYYHbIN (aKT,
THIOTe3a, TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiIacCUpUKalus, NepUOJUIHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOJICTTMPOBAaHIE, U3MEPEHUE, MOCIb.

Owusuka: sABIEHUS NTPUPOIBI, (PUINUECKHE SBICHUSA, BELIECTBO, TEIIO,
¢u3nyeckne BENWYHMHBI, €IWHUIBI HW3MEpeHHs, 00BEM, Macca, arperatHbie
COCTOSIHHE BEIIECTBA, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHHE
ra3oB, JKUJIKOCTEH W TBEPABIX (KPUCTANIMYECKUX) TN, DIICKTPUUCCKHUHA 3apsi,
KOJIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTes, mporeccbl 00OMeHa BEIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasIbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

Texnonorusi: TexHochepa, MPOU3BOJICTBO, XUMUYECKUE TEXHOJIOTHH, CHIPbE,
KOHCTPYKITMOHHBIC MaTEPHAIIBI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[loBTOpEeHue u yriyOieHHe 3HaHUI OCHOBHBIX DPa3feNioB Kypca § Kiacca.
Crpoenue atTomoB. CBOICTBa aTOMOB XUMHYECKUX AJIEMEHTOB, UX KOJJUYECTBEHHBIC
U KA4ECTBEHHbBIE XapaKTEPUCTUKH (paauycC, 3JIEKTPOOTPUUATEIBbHOCTh, IHEPTHUS
nonuzaiuu). IlocnenoBaTenbHOCT 3aMOTHEHUS AIEKTPOHHBIX OpOUTaIe aTOMOB
MasbIX 1epruoaoB. OCOOCHHOCTH 3alOHEHUS! DJIEKTPOHHBIX OpOUTaied aTOMOB
Oonpmnx mepuoaoB. llepuogmyeckas cucTeMa XMMHYECKHUX DIIEMEHTOB B CBETE
OpeACTaBICHUA O CTpoeHHM artoma. CTENeHb OKUCIEHUS W BAJIEHTHOCTD.
[IpencraBienue o NEPUOIUIECKON 3aBUCUMOCTA CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(3JIEKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA,
KHCJIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHUS aToOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JKHUIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buabpl XUMHUECKON CBSI3U: HMOHHAs, KOBAJICHTHas (HEmoJisipHas,
MoJIApHasi); OOMEHHBI W JIOHOPHO-AKIETITOPHBIA MEXaHW3M 00pa3oBaHUS
KOBAJIEHTHOU CBS3U.

MexxMoneKyasipHble B3aUMOACHCTBHS (BOAOpOAHAsE CBSI3b, CUJbl BaH-mep-
Baanbca). Tunbl KpUCTAIIIMYECKUX PEIIETOK — aTOMHAsi, MOHHAs, METaJllInYecKas,
MOJICKYJISIpHAsI — 1 OCOOCHHOCTH WX CTPOEHUsS. 3aBUCUMOCTH CBOICTB BEIIECTBA OT
TUIA KPUCTALUIMYECKON PEIUIETKH U BUJIA XUMUYECKOMN CBSI3H.

OCHOBHBIE  3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccudukanusa XuMHUYECKUX peaklUi MO pa3iuyHbIM MpU3HAKaM (110 YUCIY U
COCTaBY YYacTBYIOUIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3ddeKkry, o
M3MEHEHUIO CTETICHEH OKUCIIECHUS XMMHUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyroiux BEIIECTB).



DJIEMEHTBl XUMHUUYECKON TEPMOJUHAMUKN. DHEPTETUKA XUMUYECKUX PEAKIUM.
TennoBoil 3pPeKkT XuMUUECKON peakiuu. IK30- U IHIOTCPMHUUYECKUE PEaKIIUH,
TEPMOXMMHUYECKUE YpaBHEHHs. 3akoH ['ecca m ero ciaeactBusi. BeruucineHus mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOPOCTM XHMHMYECKOM peakuuu. 3aKOH IEHUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHYECKOW pEaKIUU. DHEPrus aKTUBALIUU.
[Tonstue o karanuze. epmenTsl. UHrHOUTOPHI.

[TonsitTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
xuMudeckoM paBHoBecuu, npuHiun Jle Illatenbe. VYcmoBusi cmelieHus
XUMHUYECKOrO paBHOBeCHs. DaKTOpbl, BIMUSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHue  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHUYECKHX
peBpalieHU B Pa3IMYHbIX YCIOBHUSIX HAa OCHOBE MPEJCTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. OKHCIUTENBHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XMMUUYECKUX AJIEMEHTOB, 3aBUCUMOCTh OT CTETICHU
OKUCJICHUA. BakHble OKHUCIWTENIM UM BOCCTaHOBUTENU. I[lepmaHraHat Kanus
(xapakrepuctuka). CocTraBlieHHE YpPaBHEHHUI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAHUEM METO/a dIIEKTPOHHOTro OanaHca.

DNEeKTpoauTHYECKass Auccouuanus. XUMHYECKHE peakKUud B PacTBOPAX.
Teopus anekTponuTUUECKON nuccoruanuu. PactBopenue kak GU3NKO-XUMHUYECKUT
npouecc. IloHsiTne o ruapaTax €W KpUCTAUIOTUApAaTax. OJIEKTPOIUTHI U
HEeANEeKTpoJIuThl. KaThoHbl, aHMOHBL. MeXaHu3M AUCCOLMALMA BELIECTB C
Pa3TUYHBIM BUJIOM XUMUYECKOH CBsi3U. CUIIbHBIE U cl1a0bie ANEKTPOIHUTh. CTEneHb
OUCCOLMAlNM, KOHCTaHTa Juccouuanud. VoHHOe TNpou3BENEHHUE  BOJIBI.
Bonopoaunsiii mokazatenb. WMHIMKATOpPBI. DJNEKTPOIUTHYECKAS] AUCCOLMAIUA
KHCJIOT, OCHOBAaHUM U COJICH.

Peakniun nonHoro ooOMeHa. Y ciioBus MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonekynsipHbie, TIOJIHBIE U COKpPAIlICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHCJIOT, OCHOBaHUN M COJEH B CBETE MPEACTaBICHUN OO0 3IIEKTPOJIUTHYECKOMN
nucconunanny. KauecTBeHHbIE peakliiyi Ha UOHBI.

I'mpponms conei. MloHHBIE ypaBHEHUS THIPOIU3A COJIEN. XapakTep Cpeabl B
BOJIHBIX PACTBOPAX COJIEH.

OKCNEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJICHUE C
MOJIEJIAMU KPUCTAIUIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTaJIoB (TpaduTa 1 anMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHUs);

HCCIIEIOBAaHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIINHU OT BO3/IEUCTBUS
Pa3IUYHBIX (PAKTOPOB;

OTIBITHI, WITFOCTPUPYIOIINE OOPATUMOCTh XUMUYECKUX PEaKIIHil;



UCCJIEI0BAHUE BJIEKTPONPOBOJAHOCTH PACTBOPOB, MpoLEcca TUCCOLMALINU
KHCJIOT, IIEI0YEH U COJICH;

MPOBEJICHNE OMBITOB, WLIIOCTPUPYIOIIUX MPU3HAKKA MPOTEKAHUS PEAKIUM
HOHHOTO 0OMeHa (0Opa3oBaHUE OCaJKa, BhIJICICHHUE ra3a, 00pa30oBaHUE BObI);

NpPUMEHEHHE UHANKATOPOB (JIakMyca, MeTwiopanxka u deHondTanenna) s
OTpeIeNICHHs] XapaKTepa Cpelibl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MNPUMEPHl  OKHUCIUTEIIHHO-
BOCCTAHOBUTEJILHBIX PeakIuil (ropeHue, peakiuu pa3ioKeHus, COeTUHEHMUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKkiui Ha VOHBI,

pelieHrne  AKCIEpPUMEHTAIbHBIX 3aady 1o TeMaM: «OKHUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC peakuun», «l'uaponus coiseit», «INEKTPOIUTHIECKAS
JTUCCOLIMALIMSI.

HeMmeTanibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (OCOOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTBIX BEHIECTB, aoTponus. OKUCIUTETbHO-
BOCCTAHOBHTEIIbHBIC CBONCTBA HeMeTaloB. CpaBHUTENIbHAs XapaKTEPUCTUKA
COEIMHEHU HEMETAILIOB.

OO6mast xapaktepucTuka TraloreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEILECTB — raJJOr€HOB. XMMUYECKHE CBOICTBA HA TpUMEpPE XJIopa (B3aUMOEHCTBUE
C MeTajUulaM{, HEMeTaJJIaMH, BOJOH, Iienoyamu). XiopoBogopod. ComsHas
KMCJIOTa, XMMHYECKUE CBOWCTBA, IMOJIy4CHUE, IPUMEHEHUE. JlelicTBHE Xjopa U
XJIOPOBOJIOPO/ia Ha OPraHU3M ueoBeKa. BaxxHelmme XIopuabl U UX HaX0KICHUE B
npupoje. [loHsiTre 0 KUCIOpOACOAEpKAIUX KACIOTAX XJIOpa U UX COJIAX.

VVIA-rpynmel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTETICHU
okucienus. CTpoeHue u (pu3ndecKkre CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOIa U
cepbl. AJUTOTPONHBIE MOIU(MUKAIIMN KHUCIOPOJa U Cepbl. XUMUYECKHE CBOWCTBA
cepbl (B3aMMOJEHUCTBUE C HEMETaulaMHd, MeTajulaMd, KOHLEHTPUPOBAHHBIMU
a30THOW W cepHoil kucinoTamu). CepoBOoAOpON, CTpoeHue, G(U3HYECKHEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE M BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK MpPEACTaBUTEIN KHCIOTHBIX OKCHUJIOB. CEepHUCTash KUCJIOTa U €€ COJIU.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (001111e KaK MPeACTaBUTEIIS
KJ1acca KUcJIoT U cnernupuyeckue). Coiau CepHON KUCIOThl. XUMUYECKHUE PEaKIIHH,
JeKalue B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[IpeacraBieHus 0 XUMHUYECKOM MPOU3BOJCTBE U CBA3aHHBIX C HUM IpOodeccusx.
[Ipumenenue cepHoil KUCIOTHI U cylb(daToB. KauecTBeHHbIE peakiinu Ha CyIbPUT-
, Cynbdua- U cynabdar-aHuoHbl. HaxoxkaeHune cepsl U €e COeIMHEHUM B MPUPOJIE.



XUMHUECKOE 3arps3HEHNE OKPYKAIOIICH Cpeibl COCTMHCHUSIMH CePhI (KUCITOTHEIC
JIOK]IH, 3arPsI3HEHUE BO3/TyXa), CIIOCOOBI €T0 MPEI0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHbBIC CTECTICHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHHe B mpupoje, Gu3nyeckue U XMMHUYECKHUE CBOICTBA
(B3auMOJEICTBUE C METalaMH, BOAOPOJAOM, Kuciopoaom). KpyroBopoT a3ora B
npupoae. AMMHAK, €ro (U3MYECKHE W XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOMCTBA BOJTHOTO PAaCTBOPA), IPUMEHEHHUE U TIOJYYCHHE B JTA0OPATOPHUH
U TPOMBINIUICHHOCTH. MOH aMMOHUS, TOHOPHO-AaKIENTOPHBIH MEXaHU3M €ro
oOpa3zoBanusa. Coim aMMOHHS, WX (U3MYECKHE W XUMHUYECKHE CBOWMCTBA
(pa3nokeHWEe W B3aMMOJICHCTBHE CO IIIeIoYaMM), NpuMeHeHue. KauecTBeHHas
peakiust Ha noHbl amMoHus. Okcunbl azota (I, 11, 1, 1V, V). Azotucras kuciora.
A30THas KHUCJI0TA, €€ MoTy4YeHHE, (PU3UICCKUE U XMMHUSCKHE CBOMCTBA (00TITHE KaK
NPEJICTAaBUTENS KJlacca KHUCIOT M CrHenupuYecKue), MPUMEHCHUE. XUMUYCCKHE
peakIuy, JS)KAIIUe B OCHOBE IMOJYYCHHUS a30THOW KUCJIOTHI B MPOMBIIIUICHHOCTH.
Hutpatel n HuTpuThl. KadecTBeHHbIE peaklMd Ha HUTpPAT- U HUTPUT-AaHHUOHBI.
XVUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMIEH cpeibl COCTMHCHUSIMH a30Ta (KUCIOTHBIS
TIOK]TH, 3arpsiI3HEHHE BO3lyXa, ITOYBBI U BOJOEMOB).

docdop, amnorponHbie MoauduKanuu Gocdopa (6enpiii U KpacHsIi Gocdop),
du3znueckre U XUMUYEeCKHe CBOMCTBA (B3aUMOJIEHCTBUE C METAITIAMU, KUCIIOPOJIOM,
raJloreHamM, KOHIICHTPUPOBAaHHBIMH a30THOM M cepHON KucimoTamu). OKCUABI
docdopa (I, V), docdhopras kuciora, GuU3MIECKHE W XUMHUYECKHE CBOWCTBA,
nonyuenue. KauecTBenHas peakius Ha Qocdar-uonbl. [lpeacraBienus o
ramorenuaax docdopa (I, V).

[TonsiTe 0 MUHEpaIbHBIX yA0OpeHUusX. A30THbIC, (hocPopHbIE, KOMIUICKCHBIE
ynoopeHus. XuMUYECKOE 3arps3HEeHUE OKPYKAIOIIEeH Cpeibl COSUHEHUSIMU a30Ta
u docdopa.

O6mras xapaktepuctuka smeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIC CTEIICHU OKUCIICHHUS.

VYrnepon, amnorponnsie Moaudukanuu (rpadut, anmas, QymiepeH, rpadeH,
HaHOTPYOKH), (u3nyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMoOICHiCTBYE C METa/UIaMU, HEMETalIaMH, KOHIICHTPUPOBAHHBIMU a30THOM H
ceproit kuciotamu). [lorstiue 06 amcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaeposa, ux Gpu3ndeckne U XMMHIECKHE CBOMCTBA, ACHCTBUE HA KUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
CBs3aHHbIE ¢ oKcuioM yriieposa (1V). YronbHas KucioTa u ee coiu, ux puznueckue
M XHMHYECKHE CBOWCTBA, TOMy4YeHWEe ©  mnpuMmMeHeHue. KapOoHarthl,
rUApOKapOOHaThl, WX CBOWcTBa. KaudecTBeHHas peaknus Ha KapOOHAT-WOHBI.



Ucnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauaabHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriaepojia: yrieBoJlopobl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TAHOJI, TJIUIEPUH,
yKCyCHasi KucioTa. [IpupogHbie UCTOUHUKU YTIEBOJIOPOJOB (Yyroib, IPUPOIHBIN
ra3, He()Th), MPOAYKTHI UX MEPepabOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBojlax — W MX POJM B KU3HM 4YeloBeKa. EAMHCTBO OpraHuyeckux u
HEOPTraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHUE CBOMCTBa (B3aUMOJEHCTBHE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEPOJOM, TaJIOT€HAMHM), MOJyUYeHHE U MPUMEHEHHE.
Ponw kpemuus B npupoje u texuuke. Oxeuna kpemuus (1V), kpemHueBast KucjaoTa,
CUJIMKATHI: (PU3MYECKUE U XUMUUECKHE CBONCTBA, TIOJIyYCHUE U TPUMEHEHHE B OBITY
U TIPOMBIIIJICHHOCTH. BakHeIe cTpouTenbHbIe MaTepUabl: KEpaMuKa, CTEKJIO,
IeMeHt, ©OeToH, kene300eToH. [IpoGiaeMbl 0e30mMacHOTO  HMCTOJb30BAHUS
CTPOUTEIIBHBIX MAaTEPHUAJIOB B MIOBCEIHEBHOMN JKU3HHU.

Bbop. Ocobennoctu crpoenust aroma. O61IMe npeacTaBieHust 0 PU3NYECKUX U
XUMHYECKUX CBOMcTBaX. bopHas kuciora.

OKCHEepUMEHTAIbHOE U3YUYECHHE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX XJIOPUIOB (TaJOT€HUIOB);

IIPOBEJICHNUE OMBITOB, OTPAXKAIOUUX (PU3NUECKHE M XUMUYECKHE CBOMCTBA
raJoreHoOB U UX COCJIMHCHUM;

V3y4YEHHUE CBOMCTB COJISIHOM KUCIIOTHI;

IIPOBE/ICHNE KaYeCTBEHHBIX PEaKlUil HA XJIOPUJ-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/ICHNE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu CEephl U €€ MPUPOIHBIX COCTUHECHUI;

HaOMIOJeHHe  Tporecca  OOyriaMBaHUS ~— caxapa  IOJ  JICHCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI;

U3y4YCHHE XUMUYECKUX CBONCTB pa30aBICHHON CEPHOM KUCIIOTHI;

IPOBEICHNE KAYECTBEHHBIX PEaKIHii Ha CyIbPUI-, CyIbPUT- 1 CynbdaT-uoHbI
1 HaOJI0JIeHNE TPU3HAKOB UX MPOTEKaHUS;

O3HAKOMJICHHE ¢ (DU3MYECKUMHU CBOWCTBaMHU a30Ta, Gochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

noJiydyeHue, coOHupaHHe, paclio3HaBaHME M H3YyUYECHHE CBOICTB aMMMakKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dochar-uoHbI U U3yYEHUE MPU3HAKOB UX MPOTECKAHUS;

M3y4YE€HUE B3aUMOJICUCTBUSI KOHUEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MENIBIO,
CBOUCTB (pochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura u
dynnepena, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTA3;

MOJIydYeHUe, coOMpaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

POBEJCHUE KAueCTBEHHBIX peakiuii Ha KapOOHAT- U CUJIMKAT-UOHBI U
M3y4YE€HUE NMPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu TMPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pellIeHNE FKCIIEPUMEHTAIBbHBIX 3a7a4 10 TeMe «BaxkHelne HeMeTaJIbl U UX
COETMHECHUSD.

MeTta/uibl M UX COETMHEHUSI

O6mue croiicTBa MetamioB. OOIIast XapaKTePUCTHKA XUMUYECKUX DJIEMEHTOB
— METAJJIOB HA OCHOBAHMU UX MOJIOKEeHUS B [leprnoanueckoil cucteme XuMHYECKUX
anementoB [[. . MenneneeBa u crpoeHusi aromMoB. Metaibl A- u b-rpynm.
CtpoeHue nNpocThIX BEIIECTB — METAJUIOB. MeTajuimdeckas CBsi3b U METaJUIM4YecKas
KpUCTaJUTMYECKasl penieTka (MpUMUTUBHASA KyOnueckasi, 00bEMHO-IICHTPUPOBaHHAs
KyOudeckasl, rpaHelieHTPUPOBaAHHAS KyOuJeckas, rekcaroHajabHas
IJIOTHOYIIAKOBaHHAs ). 3aBUCUMOCTh (DM3WUYECKUX CBOMCTB METAJIJIOB OT CTPOCHUS
KPUCTAJUIOB.  DJIGKTPOXUMHUYECKUM  PAJ  HampsokeHWd  MetamioB.  OoOmume
XUMUYECKHe CBoHcTBa MerauioB. OOmue crnocoObl TOJNYYCHHUS METAILIOB,
METaJUTyprusi. DJIEKTPOJIN3 PacIVIaBOB M PaCTBOPOB COJICH KaK OJMH U3 CIIOCOOOB
noJTydeHust MeTauioB. [ToHATHE 0 KOPPO3HH METAJIJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI
ux ot Kopposuu. CriaBel (CTayb, YyT'yH, AIOpaTIOMUHUIN, OpoH3a). [Ipumenenue
METaJIIOB M CIUTABOB B OBITY M MPOMBIIIUICHHOCTH.

Memannwvt A-epynn

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXOXJEHUE B MPUPOJE.
du3nYecKue 1 XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATPHUSA U Kajaus), MOJTydeHHE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHue MeI0UYHbIX METAJIJIOB U UX
coeaquHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHuid W KaJdblHMH: TMOJIO)KEHHE B
[Tepunoanueckoil cucreme xumuueckux diemMenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxOXJeHUE B npupoae. uznuecknue U XMMUYECKUE CBOMCTBA MarHus 1
Kanbliisg. BakHeumme coequHeHUs Kalnbliusad U Maraus (OKCH, TUAPOKCHU, COJIHN),
CBOMCTBa, MpuMeHeHue. JKeCcTKOCTh BOJIBI M CITOCOOKI €€ ycTpaHeHus. Kpyrosopot
KaJbLUs B IPUPO/IE.



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMs. AMDOTEpHbIE CBOMCTBAa OKCHAA U THIPOKCHU]IA
amoMuHus. [[puMeHeHne antOMUHUS U €r0 CIIJIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTawioB b-rpynn (moOo4HBIX MOArpymHn):
nonoxxenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. N
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJeHUE «IIpoBajay 3JIEKTPOHA Ha
npUMepe CTPOSHHSI aTOMOB XpoMa, Meiu, cepeOpa. BaieHTHbIe COCTOsSIHUS aTOMOB
d-ajleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THIAPOKCHIOB METAJUIOB OT 3HAYCHUS
CTENIEHU OKUCIICHMsS DJIEMEHTa B COCIMHEHUH (HA MpUMEpEe COCAMHEHUU Xpoma).
ITepBoHayanbHbBIC MPEACTABICHUS O KOMIIJIEKCHBIX COCIUHEHUSIX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENEeHU OKucieHus. OOiue KpaTkue
npeACTaBiICHUs O (PUBMUECKUX M XHMHYECKHX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KUCIOTAMH-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHAYHBIX KOMILIEKCaxX cepebpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCHJIA U THAPOKCUIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LINHKA.

XKeneszo: cTpoeHne atoma, CTENEHU OKHCIEHUS. HaxoxkIeHwe B MpUpOE.
duU3nYECKUE U XMMUYECKHUE CBOMCTBA KeJjie3a, MpuMeHeHue. bruonornyeckas posb
xeneza. Oxcuapl, ruapokcuabl U conu skene3a (II) u xenesa (lll), ux cocras,
CBOICTBa U TosTyuyeHre. KauecTBeHHBIE peaKIiMy Ha KaTHOHBI JKeJe3a (2+) u xkemnesa
(3+). Uyryn u cranp — cuiaBbl kene3a. I[Ipom3BOACTBO 4YyryHa W CTaju.
DKOJIOTMYECKHE MPOOIEMBI, CBS3aHHBIE C METAJUTYPru4eCKUMU MPOU3BOICTBAMU.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HAaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (U3UYECKUMU
CBOMCTBAMHU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUTMYECKON PEIIETKY;

V3YUYCHHUE B3aUMOJICVCTBHS METAIJIOB C BOJOM, C pACTBOPAMH COJIEW U KUCJIOT,
HCCIIEIOBAHUE MPOIECCOB ANEKTposin3a pacTBopoB xjopuaa meau (ll) m monuna
KaJIUsl, KOPPO3HH METAIIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, UX THAPOKCHIOB — ¢ OKCuA0oM yrieposaa (1V) u kucnoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U T'UIPOKAPOOHATOB KaJbIIMs, )KECTKOM BOJIBI;

W3y4YEHUE TMPOLIECCOB IOIYYEHUS THUAPOKCHUIIOB XKeJe3a, X XHUMUYECKHX
CBOMCTB;



M3YUYEHHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbLIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xene3a (3+), menu (2-+);

HaOJI0JICHHE U OTNKCAHWE OKPAIIMBAHUS IJIAMEHU MOHAMM HATPUSsl, Kaaus U
KaJbIUs;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS, THIPOKCHIA
xpoma (I11) u rugpokcuia urMHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxkHele MeTauibl U UX
COCIMHECHUSD.

XuMHA U OKpY:KaK0LIas cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeEJIOBEKAa. BakHeuinue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3onacHoe HCoyb30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIis Mpu XUMHUUYECKUX
0’KOrax U OTPaBJICHUSX.

HoBsie maTepualibl U TEXHOJIOTUU. [IpUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON TPaMOTHOCTU. XHUMHUSI U 3J0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U UX COCIWHCHHU I (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [loHsTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOMICH cpeabl. DKOJOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCAUHECHUSIMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHsATHE
o [IJIK. Poip XxuMuu B perieHrnu SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasniaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepUabl),
ONPEAECICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpoLEcca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYEHUE €0 BO3JACHCTBUS HA MaTEpUAIIbI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMUYECKUX IJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIINAX.

CrpoeHue BelecTBa B TBEPIOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKOW CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMAa KPUCTAJUIMYECKON
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMHUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCJIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHYECKOW KHHETUKUA U
TEPMOJIMHAMHUKHU.

XHUMHUYECKUE peakluu B pacTtBopax. I 'maponus coner. Peaknun okuciieHus -
BOCCTaHOBJICHUS. DJIEKTPOIIN3.



CBoiicTBa KHCIJIOT, OCHOBAaHMM M coJed B CBeTe NpeAcTaBiIeHUUA 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie ceéa3u

Peanuzanust MeXINpeaMETHBIX CBS3€d NpU HM3YYEHHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MTOHATHH, TaK ¥ TIOHATHA, IPUHATHIX B OT/IACIbHBIX €CTECTBCHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHbIE MOHATHS: IBICHUE (MPOLECC), HAYYHbIN (DaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalIM3, CHHTE3, KilacCU(UKAlMs, MNEPUOAUYHOCTD,
Ha0JIIOIEHNEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEpPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®uzrka: BEIIECTBO, TeNO, (U3MUECKHE BEJIWYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIJIOTHI, ATOMBI U MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) Te,
KPUCTAITUYECKAs PEIIETKA, DJIEKTPOH, PO aTOMa, MPOTOH, HEUTPOH, HOH, HYKITU/I,
U30TOMbI, KBaHThI, pPAJUOAKTUBHOCTh, alibpa-, OeTa- W raMMma-usiyyeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MOJIYIIPOBOJHUKH, TUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3yiokeHne O0eoro cBeTa B CIEKTP.

buonorus: skocucreMa, duocdepa, GoToCUHTE3, IPOIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOPEHHs, MHUKPOAJIEMEHTHI, MAaKpOJJIEMEHThI, MHUTATEIbHbIE
BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TOJIE3HBIC
UCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI, IIaHEeTa 3eMJIs.

Texnonorus: CTPOUTENIbHBIE  TEXHOJIOTHH,  CEIbCKOXO35SHCTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOUN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XM HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA
(YIJAYBJEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUHM B €AUHCTBE Y4YeOHOW U
BOCHHUTATEJIbHON J1eATeTbHOCTH 00pa30BaTeIbHON OpraHu3aluu B COOTBETCTBUU C
TPAJAULIUOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMUA U JTyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSMH, NPUHATHIMU B O0OILECTBE MpaBUJIaMU W HOPMAaMH TOBEICHUS H
CIIOCOOCTBYIOT TpoOllecCaM CaMOMO3HAHUsS, CaMOpa3BUTHUA M COLMAIIM3AINU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHMOTHYECKOTr0 BOCIIUTAHUS:

NPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
Y TEXHOJIOTUU B JKU3HHU COBPEMEHHOT0 00IIeCTBa, B Pa3BUTHH SKOHOMHUKU Poccun
U CBOET0 PETrMOHa;

2) rpaskIaHCKOr0 BOCIIMTAHUSA:

NPEACTABICHUE O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, MPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pPa3HOOOpa3HOW COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIiecce yueOHOU u
BHEY4YE€OHOU JIeSTEIILHOCTH;

TOTOBHOCTb OLICHMBATh CBOE IOBEICHHUE U IIOCTYNKU CBOUX TOBAPHUILEU C
MO3ULMM HPAaBCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBHIA
IIOCTYTIKOB;

3) popMupOBaHNS EHHOCTH HAYYHOI'O NO3HAHMS:

MHUPOBO33PEHYECKNE IPEACTABICHNS O BEIIECTBE M XMMHYECKOW PEaKIuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U HEOOXOIHMMBIE IS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHME LIECHHOCTU HAyYHOT'O MMO3HAHUS JUUISl PA3BUTHUS KaXKIOTO YEJIOBEKA U
MPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIETIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HAy4HbIX MPEACTABICHUN O 3aKOHOMEPHOCTAX pa3BUTUS IPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C IPUPOJIHON U TEXHOJOTUUYECKOU CPEAOM;

MIO3HABAaTEJIbHAsl MOTHBALMA W MHTEpPEC K OOYYEHUI0, TOTOBHOCTh H
CHOCOOHOCTh K CaMOpPa3BUTHIO M €aMOOOpa30BaHUIO, K HCCIEI0BATEIbCKOM



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HampaBJi€HUS M YPOBHS HaJIbHEHIIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KMU3HHM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aIKOT OIS, HAPKOTUKOB, KYpeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYaIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEGHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YesIOBEKa M K MCCIIEIOBATENbCKOM ESITeIbHOCTH KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XHUMHUEH, B TOM YHCIE K
npodeccusiM HayuHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaau3allii B 3TOU
chepe;

6) 3K0JI0TNY€eCKOro BOCIIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEICTBUI IJIs
OKpYXaloIlel cpe/ibl; 0CO3HAHUE II100aJIBLHOTO XapaKTepa IKOJIOTMUYECKUX podsieM
U ITyTeH UX pelIeHus; ClIOCOOHOCTh MPUMEHSTh 3HAHUSA, MTOJTy4aeMble IPU U3YICHUH
XUMUHU, 1 PEHIeHUs 3a7ay, CBSI3aHHBIX C OKpPYKaroUIEH Cpellod; aKTUBHOE
HENPUATUE JEHUCTBUM, MPUHOCIIIMX BPE OKPYKAIOIIEH CpeAe; OCOZHAHUE CBOEH
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJHOM,
TEXHOJIOTUHYECKON U COLMAIIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B MPAKTUYECKOM
NEATENIbHOCTU SKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl O0YYaIOIINXCS, OCBOMBIIMX MPOrPaMMy IO
XUMHUU OCHOBHOI'O O0IIEro 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHITHHI, OTPaX)arOIINX
MaTepualibHOE €JAMHCTBO MHpa W IMpoUecc Mo3HaHUs (BEIECTBO, CBOMCTBO,
DHEPTrUs, SBICHUE, HAYYHBIA (DaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHS,
Ha0JI0/IeHNEe, U3MEPEHHE, UCCIIeI0BAHUE, IKCIIEPUMEHT U IPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JIEUCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHUBHBIMH, PEryIsTUBHBIMU), BOXHBIMU IS TIOBBILICHUS
3 PEeKTUBHOCTU OCBOEHHMSI COAEpKaHUS ydeOHOro mnpeaMera, (HOpMUPOBAHUS



KOMIICTEHIIMH, a  TaKke  IPOEKTHO-UCCIENOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPAKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyecKkue aeicTBUs:

YMEHHUS UCIOIb30BaTh MPUEMbl JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOUpPaTh OCHOBaHUS IS  KjJlaccuukanuu U
CHUCTEMAaTH3allul XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM; YCTaHABIMBAThH
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY O0bEKTAMU U3YUCHUS; CTPOUTD JIOTUUECKHE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIE, 110 aHAJIOTHH); TIpeJiaraTbh KpUTEpUu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTH U MPOTHUBOPEUMsS B U3y4aeMbIX MPOIECcax U
SIBJICHUSIX; MPOBOJUTH BBIBOJABI M 3aKIIOUCHHS; YMEHHsI TIPUMEHSTh B IpoIecce
MO3HAHUS MOHATHUS (IPEAMETHBIE U METANPEAMETHBIE ), CHMBOJIMUYECKHE (3HAKOBBIE)
MOJICJIH, UCTIOJIb3yeMbI€ B XUMHUHU, PE0OPA30BHIBATH MOJICIIPHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHEHHE
XUMUYECKOU PEaKIIUU — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
NpPEJACTABICHU  XapaKTepU30BaTh H3ydaeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKUE PEaKIIUU.

Bba3oBble wucciaenoBarejibckue JeMcCTBUA (MeETOAbI HAYYHOI0 TO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
SMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATCIIPHOM U
MPOEKTHO-UCCIIEIOBATEILCKOMN IeSITEIbHOCTH,

YMEHHSI MCIIOJIB30BaTh IMOCTABJICHHBIE BOIPOCHI B Ka4eCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJEMYy, ONPENSaTh IeIb W 3aJlaud, COOTBETCTBYIOIIHE
pelIeHUI0 TTPOOJIEMBI; MPeAJIaraTh OMUCATEILHYIO UIIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ MPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUYMUCICHUSA, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 00OOIIECHUS W BHIBOJBI MO pe3yJibTaTaM IPOBEICHHOTO OIBITA,
HCCIIETIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON padoTe;

Pabora ¢ ungopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPaBOYHBIE MOCOOUS,



pecypcel MHTepHeTa); aHaNU3upOBaTh HHPOPMALIUIO U KPUTUYECKHU OLICHUBATh €€
JOCTOBEPHOCTh W  HENPOTUBOPEUYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layd; yMEHUs NPUMEHSTH
paznuyHble METOoAbl W (POpMyIHMpOBaTh 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HEOOXOAMMOW JUIsl BBIIIOJHEHUS YYEOHBIX 3a/]ad; HCIOJIb30BaTh
MH(OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUM M PA3JIUYHBIE [OUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Tpaduku, auarpaMMmbl, TaOJMLbI, PUCYHKH U Jpyrue
(GopMbl); YMEHMSI MCIOJb30BaTh Hay4YHBIM SI3bIK B Kaue€CTBE CPEJCTBA PabOThI C
XUMHYECKOM HH(pOpMalMel; MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM U CUMBOJIBI, (OpMyIbl, aOOpeBUATYpbl, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJISTHOCTH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

NPEACTABIATh MOJIYYEHHBIE pe3yJbTaThl MO3HABATEIIBHON JEATEIBHOCTH B
YCTHBIX UM THUCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIei
pE3YNIbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEepUMEHTa (MCCIeI0BaTeIbCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaora u
(M) TUCKYCCHUU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
(bopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTEIHFHO BBITIOJIHEHUSI MPEIIOKEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBast KOMMYHUKAITUSA):

y4acTBOBAaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW padOThl, OMNPENENATh CBOI POJIb, PACHPENEIATh 33aJaud MEXKIY
YJICHaMH TPYMINBI, BBIMOJHATH CBOI YacTh paldOThl, KOOPAHMHHPOBATH CBOH
JNEUCTBHSI C JCUCTBUSIMU JPYTUX YJIECHOB KOMAHJbI, ONPEAEHATh KPUTEPHUHU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyxleHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Ipyrux (opmax
B3aUMOJICCTBUSL.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnajieHHe YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JCHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3aAlMU, CAMOKOHTPOJS, CaMOKOPPEKIHWH, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENBCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), FIAHUPOBATH CBOIO PabOTy MPH PEIICHUH YIeOHOU WU
MCCJIEe10BATENbCKOM 3a/1a4M; HA OCHOBE MOJYYEHHBIX PE3yIbTaTOB (POPMYIHPOBATH
0000IIeHUsT M BBIBOJIbI, MPOrHO3MPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISTh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS IPOTPaMMbl TI0 XHMHHU OCHOBHOTO
o0mrero oOpa3oBaHUs Ha YriyOJEHHOM ypOBHE MMEIOT OOIIEe COIepiKaTeIbHOE
SJIPO C MPEAMETHBIMU pe3yiIbTaTaMu 0a30BOTO YPOBHSI, COTJIaCOBaHBI MEXKTy COOOM,
YTO TO3BOJISET PEAIM30BBIBATh YIIIYOJICHHOE M3YYCHUE KaK B paMKax OTICIbHBIX
KJIaCCOB, TaK M B paMKaX pealu3allid WHIUBHIYAIbHBIX 00pa30BaTelIbHbIX
TPACKTOPHUI, B TOM YHCJIE UCIIOJIB3Yys CETeBOE B3aUMOJCHCTBUE opranu3anuu. [1o
3aBEpPIICHUN peaM3allid MPOrpPaMMbl  YIIIYOJICHHOTO YPOBHS OOydYaromniuecs
CMOTYT JIeTaJIbHEE OCBOUThH MaTEPHal, OBJIAJICTh PACIIUPESHHBIM KPYTOM MTOHITHH U
METOJIOB, PEIIaTh 33J1a4u 00JIee BHICOKOT'O YPOBHS CIIOKHOCTH.

[IpenmeTHBIC pe3yabTaThl BKIIFOYAIOT: OCBOCHUE OOYYAIOIIMMHUCS HAYUHBIX
3HaHUH, YMEHUH U ClIOCOO0B JeHCTBUH, cien(PUIeCKUX I MPEeAMETHON 00IacTh
«XHUMHA»; OCHOBBI HAYYHOTO MBIIIJICHUSA;, BHABI JCATCIBHOCTH IO TOJYYCHHUIO
HOBOT'O 3HAHHS, €ro HWHTEPIPETAllMU, MPeoOpa30OBaHUIO W TNPUMCHCHHIO B
pPa3IUYHBIX YYCOHBIX U peajbHBIX JKM3HCHHBIX YCJIOBHUAX; O0OCCIICUUBAIOT
BO3MOKHOCTb YCIICIITHOT'O OOYYECHUS Ha CIICIYIONIEM YPOBHE 00pa30BaHMS.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHBI
CJICYIOIIUE MPEAMETHBIC PE3yIbTaThl H3yUCHUS XUMUH Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI D3JIEMEHT, METaJlJl, HEeMETall, auIOTPOIus, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJIHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JIOJsl XMMHUYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh a30B, OKCHJI, KUCJIO0Ta, OCHOBAHUE,
cojib, aM(OTEepHbIH OKCHUZl, aM(OTEpHBIH THAPOKCHUIA, XUMUYECKas peakuus,
KJlaccuuKaus peakluil: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, peaKIun
3aMelIeHus, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKLUH; TEIIOBOU



s ekt peakiuu; AIpO aToMa, DIEKTPOHHBIA CIOM aToMa, aTOMHAas OpOWTab,
paanyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJISI BEIIECTBa
(mpolieHTHasi KOHIIGHTpAIlUsl) B pacTBOpEe, MOJSIpHAs KOHI[EHTpalMs BEleCTBa B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTAHOBUTEIIH, OKHCJICHHUE u BOCCTaHOBJICHHE, OKHMCJIUTEJILHO-
BOCCTAHOBUTEJILHBIC PEAKIIUH, METO]T SJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHATUN U TPUMEHSITh
ATU MOHSTHUS MPU OMTMCAHUU BEIIECTB U UX MPEBPALICHUI;

UCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX, MPUHAJIECKHOCTh
BEIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo popMyram, BUJIBI XUMHUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akona J[. M. MenaeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEICTaBICHUI O HAyYHBIX METOJIaX
MO3HaHUS, B TOM YHCJIE OHKCIEPUMEHTAJIbHBIX M TEOPETUYECKUX METOJax
MCCIICIOBaHUA BEUIECTB U U3YUYCHHUS XUMUUYECKUX PEAKIIUA;

JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKEeHUs B [lepuoauueckoit cucrteme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IMIHyI0 popmy Ilepuoandeckoit cucTeMsl
XUMUYECKHUX JIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noAarpynna (A-rpymnmna)» u
«mmoboyHas noarpynna (b-rpymnma)», «Majbie Tepruoab» U «OONBIITNE TIEPUOIBI;

COOTHOCUTHh 0003HAYCHUsS, KOTOpble MMeroTcsa B Tabmuie «llepromnueckas
cucteMa xumuueckux anemeHtoB JI. WM. MengeneeBa», ¢ YHUCIOBBIMHU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl
sipa, oOIIee YMCIIO0 JIEKTPOHOB U paCTPEICICHUE UX 1O SJICKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TIOJIOXKEHHMsSI dJeMeHTa B Ilepuogumdeckoi cucreme ¢
pacupenelieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSAM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPHUOIOB;

KIIaCCH(HUIIUPOBATh XUMHUYECKHE OJJIICMEHTHI, HCEOpraHWYECKHE BEIISCTBA,
XUMHUYECKHE PEaKIu (M0 YUCIY U COCTaBY YYacCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO
TEMI0BOMY 3P (Dexry);

XapaKTepu30BaTh (OMUCHIBATH) (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA MTPOCTHIX
1 CJIOKHBIX BEIIECTB: KUCIOPOAa, BOJAOPOA, BOJbI, OOIINE XUMHUYECKHNE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMHW M COJI€A, TEHETHYECKYIO CBSI3b MEXIY HHUMH,



MOATBEpXAasl MpUMEpaMU  MOJIEKYJISPHBIX  YpPaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

OMMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIECCaX, B
KUBBIX OpPTaHH3Max, UX MPUMEHECHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYXHOE€ HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
COoCTaBa M CTPOCHHUS, BO3MOXKHOCTH IPOTECKAHUS XUMHUYECKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEHTa M0 (OpMyJie COCAMHCHHS, HAXOJHTh
POCTEHTITYIO (DOPMYJTy BEIIECTBA IO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIECTBA B PacTBOpPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIICCTBA B
pacTBOpe, MPOBOJUTH PACUEThI M0 YPABHCHUSAM XUMHUYECKOHN peaKIInu;

NPUMEHSTh OCHOBHBIC OTIEPAIIMHM MBICITMTEIIBHON JIEITeIbHOCTH — aHAIW3 |
CUHTE3, CpaBHCHHE, 0000IIEeHNEe, CUCTEeMAaTH3aI|I0, KIaCCU(PUKAIINIO, BHISBICHUE
NPUYNHHO-CJICJICTBEHHBIX CBS3CH — JIJI U3YUYCHHS CBOMCTB BEIIECTB M XUMUYCCKUX
peakiuii, eCTeCTBEHHO-HayYHbIE METOJbl MO3HAHUSI — HAOJIOJEHUE, U3MEpPEHUE,
MOJIETUPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIM) — /JI1 OCBOEHUS
y4eOHOT0 CoJlepKaHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCIIEHUSI U BOCCTAHOBJICHHUSI, COCTABIISThH
YPAaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii (METoIoM
AJICKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATD
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIpYTUX y4eOHBIX MPEIMETOB;

coOmro1aTh paBuiia 6€30macHor paboThI B 1a00OPATOPUH MIPU HUCTIOIB30BAHUH
XUMHYECKOU TIOCY Bl 1 000PYIOBaHUS, a TAKKE MTPABUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBHUM C WHCTPYKIUSMU BBITIOJHEHHUSI JIA0OPATOPHBIX OMBITOB W
MPAKTUYECKUX pabdOT MO TMOJYyYEeHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIICCTB
(Bosopoia ¥ KUCJIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OTMPEEICHHON MaCcCOBOM
J0JIel paCTBOPEHHOTO BEMIECTBA, PEHICHUIO DKCIEPUMEHTANBHBIX 3374 MO TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUIN;

JEMOHCTPUPOBATh  BJAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAOIICH YMEHHUs 0€30MacHOTO OOpAIeHHsI C BEIIeCTBAMH, HCIIOIh3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHWE MPABWII TOBEACHUS B MEIAX COCPEKCHHUS
310POBBSI U OKPYKAKOIIECH CPEIBI.



K koHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHpOBaHbBI
CIIEIYIOIINE MPEMETHBIC PE3YIIBTATHl H3YUYCHHSI XUMUHU HA YTITyOJCHHBIM YPOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKYyJIa, HOH, KAaTHOH, AHHUOH, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHHUS, XUMUYECKasi peakius, TeIioBoi »(PekT peakuuu, MOab, MOJISPHBIMI
00BbEM, pacTBop;

AJIEKTPOJUTHI, HEIICKTPOJIUTHI, SJICKTPOJIUTAYECKAS TUCCOIMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CoJieid, oOpaTuMble W HeoOpaTUMbIC pEeaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJIoTpomnus, amMQpOTEPHOCTD,
XUMUYEeCKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAs), MEKMOJCKYISIPHBIC
B3aMMOJICHCTBUSL (BOJOpOJIHAsT CBsi3b, CWIbl BaH-nep-Baanbca), KOMIUIEKCHbBIC
COCIMHEHUS, KPUCTAJUTMYECKHE pelieTKh (MPUMUTHUBHAs KyOudeckas, 00BEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAIIOB, CILUIaBbl; CKOPOCTh
XUMHUYECKOW peaKIuM, KaTajau3, XMMUUYECKOE PaBHOBECUE, DIIEMEHThl XUMHUUECKOU
TEPMOJAUHAMUKHU KAK OJTHOW U3 TEOPETUYECKUX OCHOB Xxumuu; [1J1K;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MTOHATUN U IPUMEHSTh
AT MOHATHUSA NPU ONUCAHUY BELIECTB U UX MPEBPAILCHHI;

UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIsSI COCTaBIeHUs (POPMYJT BEIIECTB U
YPaBHEHUN XHUMHUYECKUX PEAKIIUN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCJICHHUS XUMUYECKUX DJIEMEHTOB B
COEMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEAEIECHHOMY
KJIacCy COeAWHEHMH 1o (GopmysiaM, BUIBI XUMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIM4EeCKON) B HEOPraHUYECKUX COCJAUHEHUAX, 3apsij] HOHa IO
XUMHYECKOW (opMyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuoguueckoro 3akona J[. WM. MeHnngeneeBa wu
JEMOHCTPUPOBATH €0 TIOHUMAHHUE:

OTHCHIBATH U XapaKTepu30BaTh TaOIMIHYIO hopmy [leproandeckoit cucTemsl
XUMUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Mmanble
MepUoAbD) U «OOJbIINE EPUOIBDY;

OOBSICHATH CBs3b TMOJIOXKEHUs JJieMeHTa B llepmoamueckoil cucreme C
pacnpenesNieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSIM H
opOuTassiM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIACJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHJIOB) B Mpejeiax MajblX MEePHOJIOB U TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;



PacCKpbIBaTh CMBICJ TEOPUH IICKTPOIUTUUECKOMN AUCCOIMaluu, 3akoHa ['ecca
U ero CIEJICTBHM, 3aKOHA JIEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHWYECKOW pEakiMy, HampaBiICHUS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (DaKTOPOB;

KJacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTBhI, HEOPraHWYECKHE BEIIeCTBa,
XUMUYECKHUE peakinu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerI0BOMY 3(¢eKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTENEHEeW OKUCIICHHMS XUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaan3aTopa);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHEHUH, MOATBEP)KAas ATO OMHCAHUE
IpUMEPaMH MOJICKYJIIPHBIX U HOHHBIX YPABHCHHUH COOTBETCTBYIOIIUX XUMHUYCCKUX
peaKiuu;

COCTaBJISITh YPABHEHUS : DJICKTPOJUTUUECKOMN JUCCOIUAIIMK KUCIIOT, IIeIouen
Y COJICH; TIOJIHBIE U COKpAI[CHHbIE YPAaBHEHUS peaKIuii HOHHOTO 0OMEHa; peaKIui,
MOATBEPXKIAIONTUX CYIIECTBOBAHUE TEHETHYECKOW CBS3UM MEXKIY BeIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

packpeiBaTh  CYIIHOCTh TMPOLIECCOB TUAPOJIM3a COJEeH  TMOCPEICTBOM
COCTaBIJICHUS KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHEHUN PEaKIIi, CYIIHOCTh
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUi  TMOCPEJCTBOM  COCTaBIICHHS
AJNIEKTPOHHOTO OajlaHca dTUX peaKIuii;

IpeICKa3bIBaTh XapaKTep Cpelbl B BOAHBIX PACTBOpAX COJEH;

XapaKTepru30BaTh (OMHUCHIBATD ) PU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIECTB (KUCIOPOJ, O30H, rpaduTt, aiMma3, KpeMHUl, 0op, a3zot, dhocdop, cepa,
XJIOP, HATPUH, KA, MarHU#, KaJbIIUi, AIFIOMUHAN, KEJIe30, MEJIb, IIMHK, cepedpo)
1 00pa30BaHHBIX UMHU CIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PAaCTBOPOB
(aMMmaK, XJI0pOBOJOPOI, cepoBoaopo, okcuabl yraepoaa (I, 1V), kpemuus (1V),
azota (I, I, 1, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepaucras, cepHas,
azoTHas, QocdopHas, yroiapbHasi, KpeMHHUEBAs KHUCIOTHI, OKCHIBl M THAPOKCHUIIBI
MeTaiioB |A—llA-rpymm, amromunawus, meau (1), muaka, xenesa (11 u 11));

MOSICHSITh COCTaB, OTACIbHBIC CIIOCOOBI TOJYYCHHS] M CBOMCTBA CIOXKHBIX
BeIlIeCTB (KHUCIOPOICOJAEPKAIIUE KUCIOTHI XJIOpa, a30TUCTasg, OOpHas, yKCycHas
KHCIIOTHI U MX conr, ramorernnbl kpemaus (1V) u ¢ocdopa (Il u V), okcun u
ruapokcu xpoma (I11), mepmanranar kanus;

OTMHCHIBATH POJIb BAKHEHIITNX U3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTaHU3MBbI, IPUMEHEHHUE B PA3TMYHBIX OTPACIISIX IKOHOMHUKH,
WCITIOJIb30BAHUE JIUIS CO3/IaHUS COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHH;

MPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEII[ECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPKANIUEecs B BOJHBIX PAacTBOpPax



WOHBI: XJIOpUA-, OpoMUI-, MOAMI-, cylbdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbpuT-, CylnbpuI-, HUTpPAT- U HUTPUT-UOHBI, THUJIPOKCHUJ-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajblvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
[MHKA;

OOBSICHSITh U MPOTHO3UPOBATH CBOMCTBA BaXKHEHUIITUX M3y4a€MbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
MX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCJIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XHUMHUYECKOM KUHETUKH U
TEPMOJIMHAMUKH;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa MO (QopMylie COEIMHEHHS, MaCCOBYIO
JIOJIF0 BEILIECTBA B PAacTBOpPE, MOJBHYIO JOJK XHMHYECKOrOo »JJeMEHTa B
COCJIMHEHUHN, MOJSIPHYIO KOHIICHTpAIlMIO BEIIECTBA B PACTBOPE, HAXOJUTh
npocTenyo GopMyny BelecTBa Mo MacCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJIUTH PACUETHl TI0 YPABHEHUSAM XMMHYECKUX PEAKIMi C y4eTOM HEJIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTHYECKOT0 BBIXOJA MPOAYKTA, 3HAUYCHUsI TEIJIOBOTO
s dexTa peakiuu, OnpeaesaTh COCTaB CMECEH;

coOmro1aTh npaBuiia 6e30macHoi paboThl B 1a00paTOPUU NMPHU UCTIOTb30BaAHUH
XUMHYECKOM TOCYIbI 1 000PYI0BaHUS, a TAKKE MTPaBUIa OOpAIIeHHs C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBIMIOJHEHUSI JIA0OPATOPHBIX ONBITOB H
NPAKTUYECKUX paboT MO TMOJYyYEHUI0O U COOMpaHHI0 ra3000pa3HBIX BEIIECTB
(aMMHaKa M yriIeKUCIIOro ra3a) U pelieHUI0 SKCIIEPUMEHTAIBHBIX 3a/1ad M0 TEMaM
Kypca, TpEACTaBIsATh PE3yNbTaThl AKCIEpPUMEHTa B  (QopMe  BBIBOOB,
JI0Ka3aTeIbCTB, Tpa(UKOB, TAOIUI] M BBISBISTH SMIIHUPUUIECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpAllMd MBICIUTEIBHON AEATEILHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTH3allMi0, BBIABICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H) MPU U3yYEHUU CBOWMCTB BELIECTB M XMMHUYECKUX PEAKLIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMHU MMO3HaHUS (HAOIIOZCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, FIKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

NpUMEHSATh  TpaBuia  Oe3omacHoro  oOpamieHusi ¢ BeElIeCTBaMH,
HCIIOJIb3YEMbIMH B IOBCEAHEBHOM KM3HU, PABUIIA TOBEICHUS B LIEJIAX COEpEKEHUS
3I0POBbS M OKpYXKalollled NPUPOJHON cpeabl, MOHUMATh Bpexd (OMacHOCTH)
BO3JICMCTBUSL HA >KUBbIE OPraHU3Mbl ONPEIEIICHHBIX BEIIECTB, MOSICHITh Ha
MpuMepax crnocoObl YMEHBIICHHS U MPEJOTBPAICHUSI UX BPEIHOIO BO3JEHCTBUS,
3HA4YEeHHE KUPOB, OCIIKOB, YIJIE€BOAOB AJIsl OpraHMU3Ma YEJIOBEKa;

WCIIOJb30BaTh TMOJIYYEHHbIE MPEJCTaBICHUsI O cdepax mpodeccuoHanbHOU
JEATEeNbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTHSIMHU, KAK OCHOBY
Uil IpoeCCUOHANIBHOW OpPUEHTALMM W JJIS OCO3HAHHOI'O BBIOOpAa XUMHM Kak



poUIBHOTO TpeMETa IPH MPOJAOKEHUU 00YUCeHUS Ha YPOBHE CPETHETO 00IIIEro
oOpa3oBaHusi;

y4acTBOBAaTh BO BHEYPOUHOH MPOSKTHO-UCCICIOBATEIILCKOW NEATeTLHOCTH
XAMHYECKOM W XHMHKO-3KOJIOTHUYECKOW HAIPaBICHHOCTH, MPUOOPECTH OIIBIT
MIPOBEICHUS YUCOHBIX UCCIICIOBAHNN B YCIOBUAX 00pa30BaTeIbHBIX OpPTraHU3aIlui,
a TaKKe OpraHu3alii (IEHTPOB) TOTOIHUTEILHOTO 00pa30BaHuUs JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaeioB U (undgposrbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznean 1. IllepBonayanbHble XUMUYECKHE IOHATHS
XuMusg — BakHasa 00/1acTh
€CTECTBO3HAHUS U
1.1 N 10 2
MPAKTUYECKOU JIeATETLHOCTH
YyeJoBeKa
BemectBa 1 xuMuyeckue
1.2 28 1
peakuuu
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcupt
Bopnopox. Ilonstue o kucinorax
2.2 P 8 1
H COJISIX
Bopa. PactBoper. [lousitue 00
23 P 18 1 1
OCHOBaHHUIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61




Paznen 3. Ilepuoanyeckuii 3akoH u [lepuoaguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 18
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKucIuTebHO- 16 1
BOCCTaHOBHTEJILHBIC PEAKITHH
Hroro mo pazmeny 34
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 136 5 6
[TPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypest
Pa3nen 1. BemecTBo u XuMnuyeckasi peakums
11 [ToBTOpEHUE U yriaybieHrne 3HaHUH 0 8
' BEIIIECTBE
19 OcHoBHbIE 33KOHOM€PHOCTI/I MIPOTEKaHUs 14 1 1
XUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 5
' XUMHUYECKUE peakiiy B pacTBOpax
Hroro mo pazgeny 36
Paznea 2. HemeTa/JILI M X COeAMHEHHUS
51 OOm1ast XapakTepUCTUKAa XMMUYECKUX 3 1
' anemeHToB VIIA-rpynmnel. ["anorenst
OOm1ast XapakTepUCTUKAa XMMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEJIMHEHUs
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.3 anemMeHToB VA-rpymmsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepon u 13 1 2
KpPEMHUM, UX coeauHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

3.1 OO0mue cBoiicTBa METAIIOB 10
3.2 Baxueiimme MeTamuibl U KX COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aionias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKOW TPAMOTHOCTH
Hroro mo pazgeny 5)
Pazpnen 5. O60061menne 3HaHui
51 [ToBTOpeHue u 0000IMIEHNE 3HAHMI 10 5
' OCHOBHBIX Pa3IeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUU BO3HUKHOBEHUS U
pPa3BUTHUSA XUMUU. XUMHSI B CHCTEME HAYK

Tena u Beniecta. duznueckue u
XAMHYECKHE CBOIICTBA BEIECTB

du3zndeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METO/IaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounuku xumudeckoi nHdopMaum

[IpencraBneHus 0 HAay4HOM MO3HAHUU Ha
SMIIUPHUYECKOM YPOBHE: HaOIOICHUE,
HU3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE.
[TonsiTre o MeTogax paboThI C
XUMUYECKUMHU BEIICCTBAMU.
O6opynoBaHue NTKOJIbHON XUMUYECKOM
nabopaTopuu

IIpaktuyeckas padora Ne 1 o reme
"IIpaBusa paboThl B 1a00paTOpUU U
npuéMel oOpamieHus ¢ 1abopaToOpHBIM
obopynoBanuem"




YucThle BELECTBA U CMECH

9 CriocoOBbI pa3ielieHust CMece
[IpakTtuyeckas padora Ne 2 o reme

10 "Paznenenue cmeceli (Ha MpUMepe OUYUCTKH
MOBapeHHOM coJn)"

11 ATOMBI U MOJIEKYJIbI

12 XUMHUYECKUE DIIEMEHTHI

13 [IpocThie U cOKHBIE BEIIECTBA

14 BeniectBa MoJIeKyIsSIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunyeckas popmyina. BaneHTHOCTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB

16 3aK0H OCTOSIHCTBA COCTaBa BEIECTB

17 Omnpenenenre BaJICHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHECHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca
Brluncnenuss OTHOCUTENBHON

19 MOJIEKYJISIPHOM Macchl BEIIECTB, MOJIIPHOU
MaccChl, MAaCChl BEUIECTB U KOJIMYECTBA
BEIECTBA

20 MaccoBast 107151 XUMHYECKOTO DJIEMEHTa B
COETMHEHUH

21 Brrurcnenus MacCoOBOM 1071M XUMUYECKOTO
areMeHTa 1o GopmyIe coenHEHuUs

29 Haxosxnenue npocreiiiiei opMyIisl

BCIICCTBA 11O MaCCOBBIM A0JISAM 3JICMCHTOB




Beruncnenus npocteiieit GopmyIsi

23 BEIECTBA TI0 MACCOBBIM HIIA MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BemecTBa. Mosb

o5 B3anMocBsI3b KOJMYECTBA, MACChI M YUCTIa
CTPYKTYPHBIX €JIMHHUII BEMIECTBA

26 MoutsipHast Macca CMECH BEIIEeCTB

97 MonbHast 707151 XUMHUYECKOTO 2JIEMEHTA B
COCITUHEHUH

28 Haxoxnaenue npocreiimei GopMyIsl
BEIIIECTBA TI0 MOJIBHBIM JIOJISIM DJIEMEHTOB

29 XUMHUYECKHUE SIBIICHUS. XUMHIECKas
peakuus u €€ Mpu3HaKu

30 3aK0H COXpaHEHUSI MaCChl BEIIECTB

31 ATOMHO-MOJIEKYJIApHas Teopus. Ku3Hb u
nearenbHocTh M. B. JJomoHOCOBa

32 XHUMHUYECKUE YPaBHECHHUSI

33 THuIbI XUMUYECKHUX PEaKITUi
Pacy€tbl MO0 XMMHYECKUM YpaBHEHUSIM

34 KOJIMYECTBA U MacChl HCXO/IHBIX BEIIECTB
WJIM MPOJYKTOB peaKluu
Brrurcnenus mo ypaBHEHUSIM XUMHYECKOM

35 peaKiuu: KOJIMYecTBa BEIIeCTBA, MACChI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WK MPOAYKTOB PEAKIIHH

36 Brrurcnenust mo ypaBHEHUSIM XUMHYECKOM

pCaKknuu: KOJINYECTBA BCUICCTBA, MACCHI 110




HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MaCCC
PCarcHTOB WK IIPOAYKTOB pCaKINun

37 O00011IeHNEe B CHCTEMATH3aLUs 3HAHUI

38 KonTtposneHas padora Ne 1 mo teme
"BemecTBa u xXumMuieckue peaxiuu"

39 Boznyx — cmech razos. [TonsiTre o ra3ax.

40 3akoH ABoraapo. MosipHbIii 00bEM razoB
Brrunciaenus 00b€Ma, KOJIM4YecTBa

41 BEIIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMYECTBY BeIleCTBa, 00BEMY

42 OTHOCHTENBHAS IOTHOCTH Ta30B

43 Brranciaennss OTHOCUTEILHOM TNIOTHOCTH
ra3oB
Onpenenenre OTHOCUTEIbHOM

44 MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEIIECTBA 0 U3BECTHOM OTHOCUTEIBHOM
IUIOTHOCTH
BrrunciaeHnss OTHOCUTEILHOM

45 MOJIEKYJISIPHOM Macchl T'a3a 1o U3BECTHOM
OTHOCHUTEIBHON IIJIOTHOCTH

46 OOBEMHBIC OTHOIIICHUS Ta30B IPH
XUMHUYECKUX PEAKIUIX

47 Brruncienus o0bEMOB ra3os 10
YPaBHEHUIO XUMHUECKON peaKInu

48 Kucnopos — ameMeHT U IpocToe BEIIECTBO

49 OKcuanl

50 CriocoOslI MoTydeHus: KUCIOpo/ia B

na60paTopI/H/1 " NPOMBIIIJIICHHOCTHU




[Ipaktuyeckas padora Ne 3 o reme

ol "[Toy4enue u coOupanue KUCIOpo/ia,
M3y4YEHUE ero CBOMCTB"

52 KpyroBopoT kuciaopoaa B npupojie

53 O30H — aIIOTPOMHAS MOTUPHKAIIHS
KHCIIOpO/1a
TennoBoit 3hpexT XuMuIeckoi peakiumu,

o4 TEPMOXUMHUYECKUE YPABHEHHUS, dK30- U
SHIOTEPMHUUECKHUE PEAKITUU

55 Tonnuo. Ucnosb30Banue yriist 1 MeTaHa B
KauecTBE TOIUTMBA. 3arps3HeHne BO3IyXa.
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peakiuu: KoJIMyecTBa BellecTBa, 00bEMa,

56 MacChl TI0 H3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEaKIUU
KonTtponpHas padorta Ne 2 o reme

57 " "

Bosznyx. Kucnopoa. Oxcuabl

58 Bonopos — aneMeHT B mMpoCTOe BEIIECTBO

59 CriocoOsl motyueHust BOAOPOIa B
1ab0opaTopUH U MPOMBIIIIICHHOCTH
[IpakTnueckas pabota Ne 4 o Teme

60 "IToryyenue u cobupanue BoJI0poJa,
W3Yy4YEHUE ero CBOUCTB"

61 Hcnonp30Banue BOIOPO/Ia B KAUEeCTBE
TOTUINBA

62 [Tonsartue o kucnorax u coyax. Cocras

KHUCJIOT U COJIEN




Brrunciienus o0béMa, KOJIMYECTBA

63 BEIIECTBA ra3a Mo U3BECTHOMY €Tro
KOJIMYECTBY BEILIECTBA WM 00BEMY

64 Brraucnenust 006EMOB ra3oB 110
YPaBHEHUIO XUMHYECKON PEeaKIHH
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peakiuu: KoJIMyecTBa BellecTBa, 00bEMa,

65 MAacCHI 110 H3BECTHOMY KOJIUECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJTYKTOB PEaKITUU

66 dusnyeckue coiicTBa Boabl. Boaa B
TIPUPOJIC

67 AHanM3 ¥ CUHTE3 — METO/Ibl U3yUYEeHHUS
COCTaBa BOJbI

68 XHUMHYECKHE CBOMICTBA BOIBI

69 CocraB ocHOBaHUI

70 PactBopbl. PacTBOpUMOCTH BeIIeCTB B BOJIE
Hacplimiennsie u HEHACHIIICHHBIE,

71 KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC
pacTBOpHI
CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU

72 PacTBOPOB: MaccoBas J0JIsl paCTBOPEHHOTO
BEII[ECTBA, MOJISIPHAS KOHIIEHTpAIUs
IIpaktuyeckas padora Ne 5 o reme

73 "[IpuroToBiieHNE pacTBOPOB C

ONPENENEHHON MAacCCOBOM 10JIEN
pactBopénHOro BeuiectBa. Ilpurorosienue




pacTBOPOB C ONPEAETEHHON MOJISIPHOU
KOHLIEHTpalyel pacTBOPEHHOTO BellecTsa”

Breraucnenns ¢ MCIojb30BaHUEM HOHSITHS

74 «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE)
BerurciieHus ¢ MCTOIB30BAaHUEM MTOHATHS

75 «MOJISIpHAsE KOHLEHTPAaLUs paCTBOPEHHOTO
BEIIECTBAY

76 Pone pacTBOpOB B pupoie U )KU3HU
genoBeka. KpyroBopot Bojpl B IpHUpO/Ie

77 3arpsi3HEHUEe NPUPOAHBIX BoJ. OxpaHa u
OYHCTKA TTPUPOJTHBIX BOJI.
Berurcnienus ¢ HCmoyib30BaHUEeM TpaduKoB

78 PacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEILIECTB

79 Boruricnenus ¢ UConb30BaHUEM MOHATHS
«MaccoBasi J0JIsl BEIIECTBA B PaCTBOPE»
Borurcnenus ¢ UConb30BaHUEM MTOHATHS

80 «MOJISIpHAsA KOHIEHTPALUs PACTBOPEHHOTO
BEII[ECTBA»
Brruncnenus ¢ ucnonb3oBaHueM rpadukoB

81 PacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEIIECTB

82 O06o001eHne u cucTeMaTu3anus 3HaHu|

83 KonTtponrHas padota Ne 3 o teme
"Bonopon. Bona. PactBopsl. OcHoBanus"

84 Oxcuppl: cocTaB, KiacCu(pUKaIs,

TPUBHUAJIIBHBIC HA3BAHUA




[Tosmydyenne u XMMHUYECKUE CBOMCTBA

85
OKCHJIOB

86 [TonsiTHE O THAPOKCHUIAX — OCHOBAHUSAX H
KHCJIOPOJICOJEPIKAIIUX KUCTOTaX

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOT

88 [omy4yeHne KUCIOT

89 Knaccudukarus ocHOBaHUN

90 [I€moun, UX CBOKCTBA U CITOCOOBI
TTOJTydCHUS

01 HepacTBopumbie 0ocHOBaHMsI, UX CBOWCTBA U
CHOCOOBI TOJTYyYEeHHS
[Tonsatue 06 ampOTEpHBIX THAPOKCHIAX:

92 XUMHUYECKHE CBOMCTBA M MOJTyYCHUE.
[IpumeHeHne BaXXHEUIINX OCHOBAHUI

93 Conu: coctaB, kiaccupukanus,
TPUBHUAJIbHBIC HA3BAHUS

94 DuU3NYECKUE U XMMUYECKHE CBOMCTBA
couseil. [Tonyuyenue coieit

95 I'enetnueckas cBsI3b MEXKIY KlaccaMu
HEOPraHMYECKUX COCIMHEHHIA
[IpakTuueckas pabota Ne 6. Pemenue

96 AKCMEPUMEHTAIBHBIX 33124 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN»
Brrurcnenust mo ypaBHEHUSIM XUMHYECKOM

97 peaKIuu: KOJIMYeCcTBa BEIIeCTBa, 00hEMa,

MacCChI 110 U3BBCCTHOMY KOJIMYCCTBY




BEIECTBA, 00BbEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIIUU

BBI‘-II/ICJIGHI/I?I MacCChbI HpO,ZIYKTa peaKHI/II/I 110
U3BECTHOI Macce OJHOT0 U3 UCXOIHBIX

98 BEIIIECTB, B3ATOTO B BUE PacTBOPa,
COJIEpKAIIETO ONPEACTEHHYIO0 MaCCOBYIO
JIOJTFO PACTBOPEHHOIO BEIIECTBA
Kontponsnas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coenuHeHni"

100 [TepBbIe MOTBITKA KIIACCH(PUKAITTN
XHUMHYECKUX 3JICMCHTOB

101 [TonsaTHE O TPYIITaX CXOIHBIX AJIEMEHTOB

102 DIIeMEHTHI, KOTOpPBIE 00pa3yroT
am(oTepHbIe OKCUIBI U THIPOKCUIIBI

103 [Tepuonuueckuii 3akoH. OTKpBITHE
[lepuoauueckoro 3akoHa
KopoTtkonepuoanasi v JUIMHHOTIEPUOIHAS

104 dhopmel [leproandeckoit cuCTEMbI
xumMuueckux aemeHnToB .M. Menneneesa

105 [Tepurop1 U TPYIIIBI

106 OCHOBHBIE CBEJICHHUSI O CTPOCHUU aTOMOB

107 CocraB aTOMHBIX s171€p

108 N3oTombl Kak pa3HOBUAHOCTH aTOMOB
XMUMHUYECKOTO DIIEMEHTA

109 ONEeKTPOHBI

110 DneKTpoHHas opOuTalb




111 DHepreTudyeckue ypoBHU U OyPOBHU
aToma; S-, p-, d-opouranu

DNEeKTPOHHBIE KOHPHUTYPALIUU
112 AIIEKTPOHHO-Tpaduueckue Gopmysl
aTOMOB

CtpoeHnue MeKTPOHHBIX 000JI0YeK aTOMOB
113 nepBbIX 20 XUMHUUECKHUX DIIEMEHTOB
[Tepuonnueckont cucremsl J. 1.

MenneneeBa

3aKOHOMEPHOCTH U3MEHEHUS paanyca
114 ATOMOB XUMHYECKHX JIEMEHTOB,

METAJUTMYECKUX U HEMETATITHISCKUX
CBOJCTB 110 Tpynnam U nepuoiam

3menenyne cBONMCTB COETMHEHUN
115 XUMHUYECKUX DJIEMEHTOB B TIEPHOJIAX U

rpymmax

XapakTepuCTUKa XUMHYECKOTO DJIEMEHTA
116 1o ero noJioxeHuto B [lepuoanueckoit
cucteme JI.M. Menneneera

3HayeHHe HepI/IOI[I/I‘leCKOFO 3daKOHa U
HepHOﬂquCKOﬁ CHUCTEMbI XUMHYCCKHUX
QJICMCHTOB JIS1 pa3BUTHA HAYKU U
IIPpaKTUKH

117

QHCKTpOOTpI/IHaTCIILHO CThb XUMHNYCCKHUX
OJICMCHTOB

118

119 KoBanenTHas nossipHas cBs3b

120 KoBanenTHas HenossipHas CBA3b

121 HMounas cBs3b




DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BEIIECTB
123 Kpucrainmmaeckue n amop(dHbIE BelecTBa
124 TUIBI KPUCTATMYESCKUX PEIIETOK U UX
XapaKTePUCTHKHU
[IpuunHbl MHOTOOOpa3us BEIIECTB,
125 3aBUCHMOCTB CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS
126 CrerneHb OKUCTICHUS
127 OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC
peaknun
128 XUMHUYECKUE IITEMEHTHl — OKHUCITUTENH U
BOCCTaHOBUTEIHN
CocraBneHne ypaBHEHUN OKUCIUTEIBHO-
129 BOCCTAHOBUTEILHBIX PEAKIIUA, METO/T
AJIEKTPOHHOTO OasiaHca
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
peakiuu: KoJIM4ecTBa BellecTBa, 00bEMa,
130 MAaccChl 110 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIIUU
Briuncnenus npocreiiein MOJIEKyasIpHOI
131 (opMyIIbI BelecTBa 10 U3BECTHBIM
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O00011IeHNE U CUCTEMATHU3ALNS 3HAHUN
133 KonTtponsHas padota Ne 5 o teme
"Ctpoenue aroma. XuMUYeCcKas CBS3b"
134 PesepBHblil ypok




135

PesepBHbIl ypok

136 PesepBHbIit ypox 1
OBUIEE KOJIMYECTBO YACOB I10 136 5 6
I[TPOTPAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bceero KonTpoaeubic | Ipakradeckue f[[?.y‘{eﬂl/lﬂ :6g)a[;03aTenbﬂme
padoThI padoThI pecypehI
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aMOJHEHUS
2 AIIEKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1
MepPHOJIOB
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX 1
opOuTasneit aToMOB OOJIBIIUX TIEPHOJIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD
5 Buner xummueckoi cB3H
OOMEHHBIN ¥ JTOHOPHO-aKIICITOPHBIN
5 MEXaHU3M 00pa30BaHMs KOBAJICHTHOU 1
CBsI3U. MeXMOJIeKyIsIpHbIE
B3aUMO/ICHCTBUS
THUIBI KPUCTATUIMYECKUX PEMIETOK,
7 0COOEHHOCTH CTPOEHUS 1

KPpUCTATNINYCCKUX peI_HéTOK




3aBHUCHUMOCTE CBOMCTB BEIIECTBA OT TUIIA
KPHUCTAJUIMYECKOW PEIIETKU U BUJIA
XUMHUYECKOU CBS3U

Krnaccudukarus XHMHYECKUX peaKIni
10 Pa3JIMYHbIM MMPU3HAKAM

10

DHepreTuka XUMUYECKUX PEaKIUH.
TennoBoii 3 PexT XuMHIECKOW peaKInu

11

3akon ['ecca u ero cieacrsusa

12

Brruucnenust mo TepMOXUMHUIECKOMY
YPaBHEHHUIO PEAKIINH: TETIOBOTO
ahdexTa XUMHUIECKOH peaKIuu 1o
KOJIMYECTBY BEILlECTBA, Macce Uiu
00BEMY IpOpearupoBaBILIEro WIH
00pa3oBaBIIIeroCcs BeIllecTBa

13

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peakuuu. 3aKoH JEHCTBYIOIINX Macc

14

DOneprus aktuBauuu. [lonsitue o
karanuze. ®epMeHThl. UTHrHOUTOPBHI.

15

(DaKTOpBI, BJIMAOIUE HA CKOPOCTH
XUMHYECKOH pC€aKnuu

16

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npunnui Jle [larense

17

q)aKTOpLI, BJIHUAOIIKUC HA COCTOAHHEC
XHUMHUYCCKOTO paBHOBECHUA.
HpOFHOSI/IpOBaHI/IC BO3MOXXHOCTH
NPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ
B PA3JIMYHBIX YCIIOBUAX




18

OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIC
peaknuu

19

BaxHple OKHCINTEIN U BOCCTAaHOBUTEIIH.

[Tepmanranar kanus

20

CBoiicTBa IPOCTHIX BEIIECTB —

METAJIJIOB 1 HEMECTAJIJIOB, KMCJIOT U coJeit

— B CBETE MPE/ICTABJICHHI 00
OKHCJIUTEITLHO-BOCCTAHOBUTEITHHBIX
peakuusax

21

[IpakTueckas padora Ne 1. Pemenue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
peaKkuumn»

22

KonTtponsnas padorta Ne 1 mo teme
«OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHMS XUMUYCCKHX PEAKITHI»

23

PactBopenue kak pU3NKO-XUMUYECKUIT
mporecc

24

BHCKTpOJ'H/ITBI 1 HEDJICKTPOJIUTEI

25

Teopust >neKTPOIUTHUECKON
JMCCOLIMAIIUU

26

HNonHoe npousBeieHUE BOJIBI.
BonopoaHslil nokasarens

27

DNEKTPOIUTHYECKAs! JUCCOLMAIIUS
KHUCJIOT, OCHOBAHUM U COJIeH

28

Peakuuu noHHOTO obOMeHa




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

29 CBETE MpeJCTaBICHUI 00
AIIEKTPOIUTUYECKON TUCCOITUAIINN

30 KadecTBeHHBIE peakiui Ha HOHBI
[Ipaktudeckas padora Ne 2. Pemenue

31 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«DNEKTPOIUTUYECKAs TUCCOIHALIHS

32 I'unponus coneit

33 HoHHbIe ypaBHEHUS TUIPOTIU3A COCH
[IpakTueckas padota Ne 3. Pemenue

34 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«I'maponus coneny
Boruncnenust Macchl IpOAyKTa PeaKkIMU
10 U3BECTHOM Macce OJJHOTO U3

35 HCXOJHBIX BEILIECTB, B3SITOTO B BUJIE
pacTBopa, coJiepKallero onpeaeEHHYIO
KOHLIEHTPALIUIO PACTBOPEHHOTO
BEIECTBA
KonTtponpHas padorta Ne 2 o teme

36 "DNEeKTpOoIUTHYECKAS TUCCOIINAITUSA.
XUMUYECKHE peaklluu B pacTBopax”

37 OO01as XxapakTepuCTUKa HEMETAILTIOB

38 OO11ast XxapaKTepUCTHUKA IalOT€HOB

39 XHUMHUYECKUE CBOWCTBA raJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnoposojopoa. CossgHas KUCI0Ta




[Ipaktuyeckas padora Ne 4 o reme

41 "[lonydeHune CoJITHON KUCIIOTHI,
n3y4yeHue e€¢ CBOMCTB"

42 [ToHsiTHE O KHCIOPOACOAEPKAIUX
KHCJIOTax XJI0pa U UX COJIAX
Brruucnenus mo ypaBHeHUSIM

43 XUMUYECKUX PEAKIUH, €CITH OJTUH UX
peareHTOB JIaH B U30BITKE

44 Baxneiimme coequHeHns xjiopa 1 uxX
HaxO0XJIEHHUE B TMPUPOJIC

45 OO6mras xapakTepucTuka 31eMeHToB VIA-
TPYIIITBI
CtpoeHue u CBOMCTBA TPOCTOTO

46 BEIIIECTBA CepPbl. AJITTIOTPOITHBIE
MOIU(DUKAITAN CEPBI

47 CepoBogopo, CT})OCHI/IG, buzndecKue u
XUMHYECKHE CBOMCTBA

48 Oxkcupl cepol

49 CepHucras KUCIIOTa U €€ COJIN.

50 CepHas KHUCJIOTa U €€ COJIU

51 [IpoMmbInIeHHOE TTOJTyYeHHE CEPHOM
KHCJIOTBI
Haxoxnenue cepbl U €€ COeIMHEHUH B

59 npupojie. XMMHUYECKOE 3arpsi3HEHHUE
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl

53 Briuncnenus Macchl IpoyKTa peakiuu

10 U3BECTHOU MaccoBOM (00bEMHOIA)




noge (%) ero BbIXo1a OT TEOPETUUECKU
BO3MO>KHOTO

Boruncnenus maccoBoit (00bEMHOI)
1oy (%) BBIXOJIa TIPOIYKTa PEAKIIUH 10

o4 . N
M3BECTHOM Macce (00BEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEAKIIUU

55 OO6mras xapakTepucTuka 31eMeHToB VA -
TPYIIITBI

56 A30T, pacipoCcTpaHEHUE B IPUPO/IE,
(¢u3HYecKre U XUMUYECKUE CBOMCTBA

57 AmMMUaK, ero (pU3MYECKUe U XUMUICCKHE
CBOICTBa

58 Conu aMMOHUS
[IpakTrueckast pabota Ne 5 o Teme

59 "[Tomyuenne aMMuaKka, U3ydeHHE €T0
CBOMCTB"

60 Oxcwuer azota (1, 11, 11, 1V, V)

61 A3zoTucTas KucioTa. A30THasi KUCIOTa

62 [IpompInieHHOE TOJTy4YeHHe a30THOM
KHCITIOThI
Hwutpatsl 1 HUTpUTHL. XUMUYECKOE

63 3arpsi3HEHUE OKPYKaIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta

64 docdop, amnoTponHbIe MOIUDUKALIAN
docdopa

65 Oxcugst hocdopa (I, V) u pochopras

KHCJIOTa




[Tonsatue o MuHEpabHBIX YIOOPEHUSIX.

66 3arps3HeHne MPUPOIHBIX BOJOEMOB
COoeMHEHUsIMU a30Ta U docdopa

67 Yraepona, ero amioTpOnHbIE
MOAU(HUKAIIIN U CBOHCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

68 XHUMHYECKHAE CBOHCTBA. DKOJIOTHYECKUE
Mpo0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriaepona (1V)
[IpakTueckue padoTsl Ne 6 o Teme

69 "IToyuenne oxcuaa yrieponaa (I1V) n
HU3yYEHHE €ro CBOUCTB"

70 VYronpHas KucioTa u e€ coiu
[lepBoHauanbHbIe TOHATHUS 00

71 OpraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX yIriiepoa

7 [IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB
U UX POJIb B OBITY U IPOMBILIUIEHHOCTH
[TonsiTHEe 0 OMOTOrMYECKU BaXKHBIX

73 OpPraHMYECKUX BEIEeCTBAX — JKUPaX,
Oenkax W yrieBojax

74 Kpemnnii, ero ¢pusznueckue u
XMUMHYECKHE CBOMCTBA

75 Oxcup kpemuus (1V), kpemHuenas
KHCIIOTA, CUIIUKATHI

76 bop. bopnas kucnora

77 [Ipaktuyeckas padora Ne7. Pemenue

OKCHICPUMCHTAJIbHBIX 3aJla4 1O TCMC




«BaxHen1me HeMeTauIbl U UX
COEIUHEHUS

78

Brruucnenust Mmaccol (00bEMa; H.Y.)
MIPOAYKTA PEaKLUU 110 JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKAIETO ONPEACTEHHYIO0 MACCOBYIO
JIOJTIO TIPUMECEN

79

Kontponsnas padora Ne 3 o teme
«Baxuenme HeMeTauIbl U UX
COEIMHEHUSY.

80

OO61ast XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
nx nonoxenus B [ICXO JI.1.
Meunneneena

81

Mertannsl A- u b-rpynn

82

Merannudeckast CBSI3b M MeTaJlJIMYecKast
KpucTtalindeckas pGHIéTKa. 3aBHCHUMOCTD
(bI/I3I/ILI€CKI/IX CBOMCTB METAJIJIOB OT
CTPOCHHA KPUCTALIIOB

83

O6H_[I/Ie XHMHUYECKHE CBOMCTBA METAJIJIOB

84

O6H_[I/Ie CIIOCOOBI MOJIy4CHU METAJIJIOB,
MCTAJLTYpTHsl. CrutaBbl

85

3J'IeKTp0J'IPI3 paciiaBoB U PaCTBOPOB
COJIEH KaK OJINH U3 CII0CO00B MOJIYUYCHUSA
MCTaJlJIOB

86

Brrunciaenus mo YpaBHCHUAM
QJICKTPOJIN3a pacCIIaBOB U paCTBOPOB
BCIICCTB




87

Ilonstue o KOppO3uu METAJIJIOB

Briuucinennsd cocraBa cMmeceii ¢

88 WCTIOJIb30BAHNEM PEIICHUS CUCTEM
YpaBHEHUU

89 Paznuynbie TUIIBI BBIYUCICHUM 1O
YPaBHCHUSIM XUMHUYCCKUX PEaKIINN

90 Metamnsr A-rpymin. [enounsie MeTauibl

o1 Haxosxnenue B npupone. CoiicTBa
IISJIOYHBIX METAJIOB

92 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTUS

93 [IlemouHO3EMENbHBIE METAILIIBI

94 Baxueiimme coequHSHUS KaIbIINA,
CBOICTBA, IPUMEHEHUE

95 JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHHs
[IpakTrueckast pabota Ne 8 o Teme

96 "YKEcTKOoCTh BOABI 1 METOIBI €6
ycTpaHeHus"

97 ATIOMUHHI

98 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS

99 OO1as xapakTepucTuka MeTamioB b-
rpymn (Mo6OYHbIX TOATPYIII)

100 [TepBoHauanbHBIE MPEICTABICHUS O
KOMITJIEKCHBIX COSAMHEHUSIX

101 Menp u cepedpo




[IpencraBnenust 00 aMMHAYHBIX

102
KOMILJIEKCaX cepedpa u Meau

103 uuk

104 AmdoTepHbIe CBOIICTBA OKCHIA U
TUAPOKCH/IA IIMHKA

105 Kenezo

106 Oxcuibl, THAPOKCHIBI 1 coJiu xkee3a (1)
u xenesa (1)

107 UyryH u cTajib — CIUIaBbI JKele3a
[IpakTueckas padota Ne 9. Pemenue

108 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxHenme MeTaJlTbl U UX
COEIMHEHUS
Brruucnenus cocraBa cmecel ¢

109 WCTIOJIb30BAHUEM PEIICHUS CHCTEM
ypaBHEHUH

110 PaznuuHble TUIIBI BBIYUCIECHUM 110
YpaBHEHUSM XUMHUYECKUX peaklui
Kontponsnas padora Ne 4 o teme

111 «Baxuenme MeTauIbl ¥ UX
COEJIMHEHUS

112 bezonacHoe ncnonbp30BaHue BEUIECTB U
XUMHUYECKUX PEaKIUii B ObITY

113 HoBeie MaTepuaibl ¥ TEXHOJIOTHUH.
[IprHIUIIBI «3ETEHON XUMUW

114 XuMUs U 310pOBBE

115 XUMHUYECKOE 3arpsi3HEHNE OKPYXKarolen

CpCabl. IlonsTue o MMpeaAciibHO




HOHYCTHMOﬁ KOHICHTpAllUK BCUICCTB

(1K)

116

DKOJIOTUYECKHE MPOOIIEMBI, CBI3aHHBIC C
COCIIMHEHUSIMH YTIIepO/a, a30Ta, CEPHI,
TSDKENBIX MeTaJLI0B. PoJib XuMuu B
PEIICHUH YKOJIOTHUECKUX MPOOIeM

117

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUU CTPOECHUS
aToma

118

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHUYCCKUX DJICMCHTOB U X
COEIMHEHUH B EpHOJIaX U TpyIIax

119

Ctpoenue BemecTBa B TBEPIOM, JKUIKOM
Y Ta3000pa3HOM COCTOSIHUM. BubI
XUMHAYECKOH CBSI3U

120

Knaccudukanus XauMU4ecKuX peakiinii
10 Pa3JIMYHBIM ITPU3HAKAM

121

HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHHﬁ
B PA3JIMYHBIX YCIIOBHUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XUMHWYECKON KMHETUKH U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus coient

123

CBoiicTBa KHCJIOT, OCHOBAHUM M COJICH B
CBETE MpeJCTaBlIeHUi 00
AIEKTPOJIUTUYECKON AUCCOLMALINT




124 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1
peakuuu. DNEeKTPOJIn3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEpUMEHTAIIBHBIX 33/a4 110 TEME 1 1
«XUMHYECKUE PEAKLIAID)
[IpakTnueckas padora Ne 11. Pemenue

126 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1 1
«MeTaiel, HEMETaJJIbl U UX
COEIMHEHUS»

127 PesepBHblit ypok 1

128 PesepBHblit ypok 1

129 PesepBHblit ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 PeszepBHbIit ypok 1

134 PeszepBHbIit ypok 1

135 PeszepBHbIit ypok 1

136 PesepBHblit ypok 1

OBLIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN IPOT'PAMMObBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsiEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTaTa
1 ITo reme: «IlepBoHAYATEHBIC XUMUYCCKHUE TTOHITHSDY
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IMOHATHI: aTOM, MOJICKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oTHOpOTHAST ¥ HEOAHOPOIHASI), BAJICHTHOCTh, OTHOCHTEIFHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISpHAs Macca,
1.1 MaccoBas JI0JIsl XKMUYECKOTO AJIEMEHTA B COCTMHEHUH, MOJIIPHBIN 00BEM,
XHUMHYCCKas PEeakIus, KiIacCH(PUKAIU PEAKIMi: peaklud COCIUHEHUS,
peaKkuy pas3ioKEeHUs, PEeaKkIi 3aMEelICHHUs, peaKkiuu OOMeHa, dK30- U
SHAOTEPMHUYECKUE pEaKIMH, TEeroBol 3(¢eKT peakuuu, pacTBop,
MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH U
' MPUMEHSTH 3TU MOHATUS IIPU OMMCAHUH BEUIECTB U UX MPEBpaIlleHUu i
13 HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBJeHHUS (GopMyl
' BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHUS! MAcChl BEUIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUsl, 3aKOHA ABOTaApo
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PUIMPOBATh XMMHUYECKHE peakiuuu (10 YHCIy M COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D deKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUUCIISATH MAacCOBYIO [IOJIF0 XHMHYECKOTO »JlieMeHTa 1o ¢dopMmyne
' COEMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTECTBEHHOHAy4YHbIe METOJbI TO3HAHWS — HaONIo/IEeHuE,
' W3MepeHue, MOJeTMPOBaHNE, IKCIIEPUMEHT (pEaIbHbII U MBICIICHHBIN)
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTraHUIECKUX BELIECTBY
91 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUN: OKCHI, KUCJIOTa,
' OCHOBAaHHME, COJIb
99 OTIPEIeNATh TMPUHAAJICIKHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy
' COCJIMHEHHI 10 (hopMyJIam
2.3 KJ1accU(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA




24

XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
Pa3IMYHbIX KJIACCOB, OATBEPIK/1asi ONUMCAHUE IPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpAlICHUN B
Pa3JINYHBIX YCIOBHIX

2.6

ClIeAoBaTh  IpaBWJIaM  MOJIb30BAHMS ~ XMMHYECKOM  MOCYAOM |
7a00paTOPHBEIM 00OPYIOBAaHWEM, a TakKXKe IMpaBWIaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBITOJHEHHIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO TIOJYYEHUIO U COOMpaHHIO
ra3oo0pa3HbIX BeEIIECTB (BOAOPOAA U KHCIOpOJa), MPUTOTOBICHUIO
pacTBOPOB € OMNpPEAEIEHHON MAacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh U TPOBOJUTH  XUMHUECKHE AKCTIEPUMEHTBHITIO
pacro3HaBaHUIO PACTBOPOB IEIOYEH M KHCIIOT C MTOMOIIBI0 HHANKATOPOB
(;makmyc, GpeHondTanenH, METUIIOPAHXK U JPyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM pEeaKINU

[To Teme: «llepuonnuecknii 3akoH u Ilepuommueckass cucrema
xumudeckux odnmementoB J[. WM. MenneneeBa. CrtpoeHHE aToMoOB.
Xumnueckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUID)

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHMYECKUX TMOHSTHUH: SAPO aroma,
JNIEKTPOHHBIM  CJIOM aromMa, aToMHas OpOuTalb, paguyc aToMma,
XUMHYECKasi CBfA3b, IMOJISIpHAsT M HEMOJSpHas KOBaJCHTHAs CBA3b,
ANEKTPOOTPUIIATENILHOCTh, HOHHASL CBSI3b, HOH, KATUOH, aHUOH, CTEMEHb
OKHUCJICHUS

3.2

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

3.3

ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHyr Qopmy I[leproauueckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pa3inyarh TMOHATHS «TJIaBHAs
noarpynna (Arpynmna)» u «nobounas noarpynna (brpymmna)», «mansie» u
«OOJIBIIINE TIEPUOIBI

3.4

packpeiBaTh cMmbici  Ilepuoamueckoro 3akoHa J[.M. Menpaeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX M0JI0KeHud B [lepuoandeckoii cucreme

3.5

COOTHOCHUTD O603Ha‘{eHI/IH, KOTOPBIC UMCIOTCS B Ta6J'II/ILIe ((HepI/IO,I[I/I‘leCKaSI
CHUCTEMAa XHUMHUYCCKHX OJJICMCHTOB I[I/I MeHpeneeBa» C YHCIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHA ATOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB n
3apsana Aapa, o6mee YUCJIO J3JICKTPOHOBU pacClpCACJICHUC HUX 110
OJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIATL BUJ XHUMHUYECKOM CBS3HU (KOBaJICHTHaSI )51 I/IOHHaH)B
HCOPraHN4YCCKUX COCAUHCHUAX




9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

[lo Teme: «BermiecTBO U XUMU4ecKasi peakiush»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHUH: PacTBOP,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJICKTPOJUTHYECKAs JAUCCOILHAIIMS,
peakiuy HMOHHOTO OOMEHa, KaTajlu3aTop, XHUMHYECKOE pPaBHOBECHE,
00paTuMbie U HEOOpaTUMBIE PEAKITUHU, OKUCITUTEIIBHOBOCCTAHOBUTEILHBIE
peaKkify, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE,
auIoTporusi, aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsl, HOHHAs,
METAJUTMYECKas), KpPUCTAUIMYECKass pEemETKa, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKkiuu

1.2

UIUTIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH U
NPUMCHATH O3THU NOHATUA MPHU OITMCAaHNUU BEUICCTB U UX HpeBpaIIleHI/Iﬁ

1.3

COCTABJIATH ypaBHeHI/ISI BHeKTpOHI/ITH‘IeCKOﬁ Jucconuanuu  KHCIIOT,
LIETT0YEH U COJICH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIM HOHHOTO
oOMeHa

1.4

pPacKphIBaTh CYIIHOCTh OKHCIIUTEIIFHO-BOCCTAHOBHUTEIBHBIX —PEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PEaKINi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peakIiuu

Ilo Temam: «Hemetannbel m uX COCAUHECHUA» U «MeTammpl U HX
COCAUHECHUA»

2.1

XapaKTepPHU30BaTh (OMUCHIBATH) OOIMME M CHEIUPUICCKHEC XUMHUUYCCKHE
CBOWMCTBA TPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKIAs OIHMCAHHE
MpUMEpaMHU MOJICKYJISPHBIX W HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIUii

2.2

COCTaBJIATh YpPAaBHCHUSA peaKHHﬁ, MNOATBCPKAAOIINX CYHICCTBOBAHUC
TeHETHYECKOH CBS3H MCKAY BEIICCTBAMH PA3JIMYHBIX KIIACCOB

2.3

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TMPOTEKAaHUS XWMUYECKUX NPEBpAIICHUN B Pa3IUYHBIX
YCIIOBHSIX

2.4

CJIC10BAaTh IIpaBUJIaM IIOJIb30BAaHU XHUMHUYECKOH HOCYI[Oﬁ n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXKC IIpaBUJIaM O6paH_IeHI/I$I C
BCIICCTBAMHU B COOTBCTCTBHU C HWHCTPYKHOUAMHU TII0 BbINIOJIHCHUIO
Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB TII0 TOJJYUYCHHUIO H CO6I/IpaHI/IIO
Fa3006pa3HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOTO 1"8.33.)

2.5

MPOBOJUTh  PEAKLUMH, TMOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BELIECTB: PACclO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OPOMUJ,
nonaua, kapooHart, ¢ocgat, CUIMKaT, Cylb(haT, THAPOKCHIUOHBI, KATHOHBI




aMMOHHS, HMOHBI HM3YYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 ITo Teme: «XuMmus 1 OKpyxKarolas cpena»
31 pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonstui: IIJIK Bemecrtsa;
' KOPPO3HSI METAJIIOB
IPUMEHSTh OCHOBHBIE OIlE€pallM MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATHU3allMI0, BBISBICHUE
3. IPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — JUIsl U3y4EHUS CBOWCTB BEILECTB U

XMMHUYECKUX PpEaKlUi; eCTECTBEHHOHAYYHbIE METOJbl IO3HAHUSI —
HaOJI0/IeHNe, U3MEpPEHUe, MOJIEIUPOBaHHUE, SKCIIEPUMEHT (peaibHbI U
MBICJIEHHBIH)

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon
1

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

HepBOHaqaanHe XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XUMUM B )KM3HM YelOBEKa. XUMUS B CUCTeME Hayk. Tena u
BeniecTBa. uznueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

Ilonsatue o MCTOJaxX IIO3HAaHHA B XHMMUHH. Yucteie B€IIECTBA U CMCECH. Cnoco0nl
pasaCiICHUuA cMmecen

1.3

ATOMBI U MOJICKYJIBI. Xumuaeckue 31eMeHThl. CHUMBOJIBI XMMHUYECKHX DJICMEHTOB.
HpOCTHe " CJIOKHBIC BEUICCTBA. ATOMHO'MOJICKYJIHPHOG YUYCHHUC

1.4

Xumuaeckas (bOpMy.]'Ia. BanenTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCILICCTB. OTtHocuTensrHas aToMHas Macca. OTHOCHUTEIbHAsS
MOJICKYJIIpHas Macca. MaccoBas 10 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU

1.5

KonuuecTBo BemecTBa. MoJib. MouisipHast Macca. B3auMocCBs3b KOJIMYECTBA, MAcChl
U 4YKcia CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynaM XUMUYECKHX
COEeIMHEHUN

1.6

dusznyeckrue U XUuMHUYECKHUE SBJICHUI. XUMHUYeCKas peaKkuusg u eé IIPpU3HAKH. 3akoH
COXpAaHCHUSA  MACChl  BCHICCTB. XHUMHUYECKHUE YpaBHCHUS. KJ'IaCCI/I(I)I/IKaI_II/IH
XUMHUYCCKUX peaKI_II/Iﬁ (CO@I[I/IHCHI/ISI, Pa3JI0XKCHUs, 3aMCIICHN, O6MeHa)

1.7

XUMHUUECKUN SKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, ¢ MpaBUIaMH
paboThI B 1abopaTopuu U mpuéMaMu oopalieHus ¢ 1abopaTopHbIM 000PyIOBaHHEM,
U3yueHHe M omHcaHue (U3NUYECKUX CBOMCTB 00Opa3IlOB HEOPraHWYECKUX BEIECTB,
HabmroieHue (U3nYecKux (MJIaBJIeHUEe BOCKA, TasHHUE JIbJa, pacTUpaHue caxapa B
CTYNKE, KHUIEHWE W KOHJAEHCAllUs BOJAbI) M XHUMHUYECKUX (TFOpEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJEHCTBUE MeJla C KHCIOTOM) SIBJICHUH,
HaOJIOIGHUE M ONHUCAaHWE TMPHU3HAKOB TPOTEKAHUs XUMHUYECKUX PpEaKIHii




(paznmokeHHe caxapa, B3aWMOJICWCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapws,
paznoxkenue ruapokcuaa Meau(ll) mpu HarpeBaHuMH, B3aUMOJAEHCTBHE JKejie3a C
pactBopom conu menu(ll), n3ydenue crmocoOoB pasaeneHus cMecedl (C MOMOIIBIO
Maruura, (uUIbTpOBaHWE, BBIIAPUBAHUE, JUCTWUIALMUSA, Xpomarorpadus),
MPOBEJCHNE OYUCTKH TIOBAPEHHOW COJIM, HAONIONEHHE W ONMUCAHHUE PE3YJIbTAaTOB
MPOBEACHUS OTBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE
Mozesnel MOJIEKyJI (1L1apoCTEPKHEBBIX)

Baxwueline npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3snyx — cmeck razos. CocraB Bo3ayxa. Kuciaopor — aieMeHT 1 IpocToe BEIIECTBO.
Haxosxnenue kuciaopoa B mpupojie, pu3nueckre 1 XUMUIECKHEe CBOMCTBA (peakiuu
ropenusi). Okcuapl. [lpumenenue xucnopoga. CriocoObl MOJNydeHUST KUCIOpOJa B
naboparopuu U mpombliiuieHHoCcTH. KpyroBopoT kucinopona B npupojae. O30H —
AIJIOTPOTHASI MOJAU(PHUKALIUS KUCIOPOIa

2.2

TemnoBoil A3PPexT XUMUUECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHHMS, IK30- U
SHAOTEPMHUYECKHE peakiuu. TOomauBO: yYroiab M MeTaH. 3arps3HEHHE BO3/yXa,
YCHJICHHE TTApHUKOBOTO 3 (DeKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonmopon — snemeHT m mpocroe BemecTBo. HaxokaeHne Boaopoaa B IPHUPOJE,
(buznyeckre 1 XMMHUYECKHUEe CBOMCTBA, TPUMEHEHNE, CTIOCO0BI rosryueHus. Kuciaotel
U COJIU

2.4

Monsipabiit 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

dusnueckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopsl. Hackiennsie u
HEHACHIIIIEHHBIE PAaCTBOpHI. PacTBOpUMOCTHh BelIeCTB B Boje. MaccoBas m0Jist
BEIIECTBA B PaCTBOPE. XUMHUYECKHE CBOMCTBA BOIbl. OcHOBaHUs. PoJib pacTBOpOB B
MpUpOJIe W B JKU3HU YejoBeka. KpyroBopoT BOJbI B MpuUpoje. 3arps3HEHUE
NPUPOIHBIX BOJ. OXpaHa W OYMCTKA MPUPOIHBIX BOJI

2.6

Knaccudukanus Heopranmueckux coeauHeHuil. Oxcuapl.  Knaccudukarus
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIC) U
HecosieoOpa3yromue. Homenknatypa oxcuaoB. @Du3MYeckue W XUMHUYECKHE
cBoiicTBa okcu0B. [lomyueHue okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHU: IMIEN0YM M HEPACTBOPUMBIE OCHOBAHMUSL.
Homenknarypa ocHoBaHuil. ®du3nuecknue M XUMHUYECKHE CBONCTBA OCHOBAaHMII.
[Tosmyuenue ocHOBaHUM

2.8

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucnoT. dusmueckue u
XUMHYECKHEe CcBoOMcTBa KucaOoT. Psan aktmBHoctH MeTauioB H.H. bekerosa.
[Tosmyuenue Kkucnor

2.9

Comu. Homenknarypa coneil. Pu3nyeckue M XUMHUYECKHE CBOMCTBA COJICH.
ITony4yenue coien

2.10

I'eneTnueckas CBA3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI
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XYUMUYECKUMN SKCIICPUMCHT: KaUCCTBCHHOC ONPCACIICHUC COACPIKaHUA KUCIIOPOJa B
BO3YyX€C, MMOJIYUYCHHUC, CO6I/IpaHI/IC, pacrio3HaBaHUC U U3YUCHUC CBOMCTB KHuciiopoza,
Ha6J’IIO,I[eHI/IC B3aHMO/ICHCTBUS BEIIECTB C KHCJIOPOAOM U YCIIOBHA BO3BHUKHOBCHUA U
MIpCeKpalCHus ropCHUA (HO)Kapa), O3HAaKOMIJICHHE C 06pa3uaMI/1 OKCHJOB M OITMCAHUC




UX CBOMCTB, [I0JIy4€HUE, COOMpaHHE, PACIIO3HABAHUE U U3yUYEHUE CBOMCTB BOJOPOIa
(ropenue), B3aumojeiictBue Bojopomga ¢ okcugom  Mmenu(ll)  (BozmoxkHO
MCIOJIb30BAHME BUCOMATEPHAJIOB), HAOMIOICHHE 00pa3LlOB BEIIECTB KOJINYECTBOM
1 Momb, wHccienoBaHWE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C  Pa3IMYHOMN
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MacCOBOM JOJEH
pacTBOPEHHOTO BEILIECTBA, B3aMMOJIEHCTBUE BOJBl C MeTalllaMu (HATpUEM H
KaJbliieM)  (BO3MOJKHO  HKCIIOJIB30BAaHHE  BUJCOMATEPHAIIOB),  OIpEACIICHUE
pPacTBOPOB KHUCJIOT U IIE€JI0UEH ¢ MOMOLIBI0 UHIMKATOPOB, UCCIIEI0BaHIE 00pa3IoB
HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KJIACCOB, HAOIIOAEHUE U3MEHEHUS] OKPacKu
HMHJMKAaTOPOB B pacTBOpax KUCIJIOT U IleJIouel, n3yueHue B3auMOACUCTBUSI OKCHIa
menu(ll) ¢ pacTBOpoM cepHOM KHCHOTHI, KHUCIOT C METaUlaMH, pEeaKIHi
HEUTpaau3aluy, MOJIyYeHHE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajjia IpyruM U3 pacTBOpa COJIM, pelIeHNEe 3KCIIEPUMEHTAIBHBIX 337a4 110 TeMe
«BaxHenmue Ki1accel HEOPraHM4YECKUX COCTUHEHUN

[Tepnoanueckuit 3akoH u [leproanyeckas cucreMa XUMUYECKUX 3inemeHToB /.M.
MenneneeBa. CTpoeHue aroMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIE PEAKIINN

3.1

HepBBIe IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHAYECKHUX dyieMeHTOB. Ilonstue o rpymmax
CXOJIHBIX JJIEMEHTOB (IIENIOYHBIC M IIEIOYHO3EMEIbHBIE METAJUIBI, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe 00pa3yloT amM(OTEepHbIE OKCHIBI |
THJIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepromnueckas cucrtemMa XuMHUYeCKHX 3iaeMeHToB [.H.
MenneneeBa. Koporkonepuoanas u amuaHonepuoaHas (opmer [leprogumdeckoit
cuctembl xumuyeckux snemeHTtoB J[.M. Menaeneea. Ilepronbl W rpymibl.
Ou3nYecKUil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIBI AIIEMEHTa

3.3

Crpoenune aromoB. CoctaB atomHbIX snep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMOB  mepBbIX 20  XHMHUYECKUX  3JIEMEHTOB
[Tepuonnueckoit cucremsl [[.M. MenneneeBa. XapakTepUCTHKA XHMHYECKOIO
3JIeMeHTa 1o ero noJjoxenuto B [lepuonnueckoii cucrteme 1.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpylnaM U NeprojaaM. 3HaA4€HHE
[lepuoanueckoro 3akoHa u lleproguyeckoil cucTeMbl XUMUUYECKHUX 3JIEMEHTOB /IS
pa3BuTus Hayku U npakTtuku. (.M. MenneneeB — yu€Hblid U rpakJaHUH

3.5

XuMHU4YecKas CBA3b. KoBanenTrnas (HOJ'I}IpHa}I 151 HCHOHHpHaH) CBA3b.
QHCKTpOOTpI/IHaTCHLHOCTI) XHMHYECKHUX dJIeMeHTOB. loHHas CBSI3b

3.6

Crenenp oxwuciaeHus. OKHCINTEIPHOBOCCTAHOBUTECIBHEIC pCaKkIuu. Hpoueccm
OKHUCJICHUS U BOCCTaHOBIICHU. OKHUCIUTENIN U BOCCTAHOBUTEIIH

3.7

XYUMUYECKUMN SKCIICPUMCHT: U3YUCHHUC O6p33L[OB BCIICCTB MCTAJIJIOB U HEMCTAJIJIIOB,
B3aHMO/ICHCTBHE HApOKCHUAAa IMHKA C paCTBOPaMH KHUCJIOT U IJ.[CJ'IO‘-ICﬁ, IIpOBCACHHUC
OMBITOB, WJIJTFOCTPUPYIOIIUX IPUMCPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_II/Iﬁ
(FOpeHI/Ie, PCaKInn pa3jioKCHUH, COCI{I/IHGHI/I}I)




9 KUIIACC

Koxa

HpOBepﬂeMBIﬁ IJIEMEHT COACPKAHUSA

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepnognueckuit 3akoH. Ilepuonnueckas cucremMa XUMUYECKHUX 3JeMeHToB [[.U.
MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KalUs, KaIbIHsI U UX COEIUHEHUN
B COOTBETCTBHH C [I0JIOKEHUEM 3J1eMEHTOB B [leproanueckoit cucteme U CTpoeHUEM
HX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbl XUMUYECKOM CBSA3HU. TUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUYECKOW pEmETKM W BHJIA
xuMmuueckol cBszu. Knaccudukanus 1 HOMEHKIIAaTypa HEOPraHMYECKHX BEIIECTB
(MexTyHapoHas U TpUBHaJIbHAas). XMMHUECKHE CBOMCTBA BEILIECTB, OTHOCAIINXCS
K pa3IMyHbIM KJaccaM HEOpPraHMYeCKUX COEAVNHEHUM, TE€HETHYEeCKas CBS3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccudukanuss XMMHUYECKUX peakiui M0 Pa3IMYHBIM NMpU3HAKaM ([0 YHUCITYy U
COCTaBYy Yy4YaCTBYIOIIMX B pEaKIUH BEIIECTB, IO TemioBoMy 3¢¢eKry, 1o
U3MEHEHHIO CTENeHEH OKUCIIEHUS XUMHUYECKUX AJIEMEHTOB, 110 0OpaTHUMOCTH, IO
YUYaCTHIO KaTaau3aTopa). DK30- U HHIOTEPMHUUYECKHE PEaKLUH, TEPMOXUMHUYECKUE
ypaBHeHUS. [IoHSITHE O CKOPOCTH XUMUYECKOW peaKIuu

1.4

[Tonsatne 06 oOpaTUMBIX M HEOOPATHMMBIX XUMHUUYECKHMX peakiusx. [lonsrue o
TOMOTEHHBIX M TETEPOTECHHBIX peakiusaxX. [IoHSATHE O XMMHYECKOM pPaBHOBECHHU.
@dakTopbl, BIMAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKIUH | TO0J0XKECHUE
XUMHYECKOTO PABHOBECHS

1.5

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkIuu, BJICKTpOHHBIﬁ OanaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKnuu. Cocrasnenne ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HUCIIOJIB30BaHHUEM METoJa
QJICKTPOHHOI'O banaHca

1.6

TeOpI/ISI SJICKTpOJII/ITI/I‘ICCKOﬁ Jucconnanuu. 9J'IeKTpOJ'II/ITLI U HCOJICKTPOJIUTEHI.
KaTI/IOHLI, aHUOHBI. MeXaHW3M JMCCOLIMAIlUM BEIIECTB C Pa3JIMUHbIMU BHUAAMHU
XUMHYecKor cBs3u. CTerneHb Jucconnualnuu. CunbHble U cj1a0Oble QJICKTPOJIUTEI.
Peakuuu wnoHHOrO oOMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha,
IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YpPaBHCHUSA peaKuHﬁ. CsoiicTBa KHUCJIOT,
OCHOBAHMI M COJIEH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ JUCcColanuu.
KauectBennsie PCaKIM Ha HOHBI. ITonsaTue o TUAPOJIN3C colieit

1.7

XHMMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJACISAMHU KPUCTAILUIMYECKUX
PeIETOK HEeOPraHMUECKUX BEIIECTB — METAIOB U HEMETAJIOB (rpaduTa 1 anmasa),
CIIOXHBIX BELIECTB (XJIOpUAA HATPHs); HUCCIEJOBAaHME 3aBUCUMOCTH CKOpPOCTHU
XMMUYECKON peakuu OT BO3JACHCTBUS PpazIUYHBIX (DAKTOPOB; HCCIETOBaHUE
JJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IPOLECCa AUCCOLMALUU KHUCIIOT,
nienoueil U cojeil (BO3MOXHO HCHOJIb30BaHUE BHJICOMATEPUANIOB); MPOBEACHUE
OTBITOB, WJUTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKaHUs peakIuil MOHHOro oOMeHa




(oOpazoBanme oOcaaka, BBIJCICHHWE Ta3a, o0Opa3OBaHHWE BOJbl); OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUHI
(ropeHue, peakuu Pa3JIoKCHHs], COSAMHCHHUS); PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C TMOMOINBIO KAa4eCTBCHHBIX pEaKIWA HAa HOHBI, pPEIICHUE
3KCHepI/IMeHTaJII)HI)IX 3a1a4

Hemerannsl u nx COCIMHCHU A

2.1

OO01as xapakrepucTrka rajnoreHoB. OcoOEHHOCTU CTPOEHHSI ATOMOB, XapaKTEepHbIE
creneHn okucieHud. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTBIX BEIIECTB —
rajoreHoB. XWMHUYECKHE CBOMCTBA Ha WpUMepe xJopa (B3aMMOJIEHCTBHE C
MeTajjlaMu, HeMeTajulaMy, Iienodamu). XiopoBojgopoa. ComnsHas KucioTa,
XUMHUYECKME CBOIWCTBA, TMOJy4eHHE, TMpumeHeHue. JleictBue xmopa |
XJIOPOBOJIOPO/Ia HA OPraHW3M YesloBeKa. BaxkHeNme XJIOpUIbl M UX HaXOKJICHHE B
IpUpoJie

2.2

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHUE CBOMCTBA IMPOCTHIX
BEIIIECTB — KHUCIIOPOJa U Cepbl. AJUTOTPOIHBIE MOIU(MUKAIINN KUCIOPOJa U CEPHI.
XuMudeckue cBorcTBa cepbl. CepoBOIOPOI, CTPOCHHE, PU3NUECKHE B XUMHUUECKHE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
(br3UYecKre U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS Kilacca KUCIOT U
cnenuduueckue). XUMUYECKHE pPEaKIMH, JIeKAlU[de B OCHOBE MPOMBIILIEHHOTO
crocoba monydeHus: cepHOW KHCIOThL. [Ipumenenune. Conu CEepHOW KHCIOTHI,
KauecTBEHHasl peakuus Ha cynbdar-noH. HaxoxzaeHue cepbl U e€ coeMHEHUN B
npupojie. XMUMHYECKOE 3arpsA3HEHUE OKPYXKAOWEeW Cpelbl COCOUHEHUSMH CEpbl
(KuCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
NpEeAOTBPALLECHUS

2.3

O6mas xapakrepucTtika 371eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCICHHS. A30T, paCpOCTpaHEHHUE B IPUPOJE, GPU3NUECKUE
U XUMH4eckue cBoiictBa. KpyroBopot azora B npupoje. AMMHaK, ero ¢pusndeckue
U XUMHYECKUE CBOMCTBa, MoixyuyeHue M mnpumMeHeHue. Colu aMMOHHS, UX
¢busznueckue U XUMHYECKUE CBOWCTBa, mMpuMeHeHHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THasi KHCIOTa, €€ MojydyeHue, (PU3HUecKhe M XUMHUYECKHE
cBoiicTBa (OOmIME Kak TPEACTaBUTENs Kilacca KHUCIOT U Clelu(UuYecKue).
Hcnonb3oBanne HUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPAIbHBIX yIOOPSHHIA.
XUMHYECKOe 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COSTMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOK]T, 3arpsi3HEHUE BO3AyXa, TOUBHI H BOJOEMOB)

2.4

®ocdop, amnorponHsle Momudpukanuu Qocdopa, (GUINUECKUE U XUMHUYECKHE
coiictBa. Okcua pochopa(V) u dpochopnas kucnora, GpU3NYeCKue U XUMHUECKUE
cBoiicTBa, mosyyeHue. HMcnonb3oBaHue (ocharoB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

O6mas xapaktepuctuka 1eMeHToB |V A-rpymnmnel. OCOGEHHOCTH CTPOECHUS aTOMOB,
XapakTepHble CTEMEeHW OKHUCIEHHs. YTIepoj, aIoTpPOnHble MOAu(UKaLuy,
pacrpocTpaHeHue B Mpupoje, GU3NUecKue U XUMUYECKUEe CBOMCTBA. AJCOPOIMSL.
KpyroBopor yraeposa B mnpupoje. Oxcuisl yriepoja, HMX (GHU3MUYECKHE U




XMMUYECKHE CBONCTBA, ICHCTBHE HA YKUBBIEC OPTaHU3MBI, IOJIydeHHE U TPUMEHEHHUE.
DKoJoTu4ecKre MpoOieMbl, cBs3aHHbie C okcugom yriaepoaa(lV); rumoresa
r7100aIbHOTO TOTETUICHHSI KIIMMaTa; MapHUKOBBIN 3 dekt. YroapHas KucaoTa u eé
coimy, MX (u3NyYecKHe M XWMHUYECKHE CBOMCTBA, IOJIydeHHE M TPUMEHEHHE.
KagecTBenHast peakiusi Ha KapOOHAT-HOHBI. Vcronp3oBaHue KapOOHATOB B OBITY,
MEIUILHE, TPOMBIIITIEHHOCTH U CEITBCKOM XO3SHCTBE

2.6

[lepBoHauanbHble TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, TUIEH, alleTUIIEH, 3TaHOJ, [JIMLEPHH, YKCYCHAs KUCIIOTa).
Nx cocta u xummuueckoe crpoerue. [loHsaTue o OMoJ0rn4ecky BasKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — M HUX POJM B KM3HM 4YelloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue 1 XUMMUYECKHE CBOMCTBA, MOJYyYEHHE U MPUMEHEHHE.
Coenunenus kpeMuus B pupojie. O6imue npeacrasienus o0 okcuae kpemuusi(1V)
u KpeMmHHeBOM kucioTe. CHIMKaThl, WX HCHOJIb30BaHHWE B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH. BaXkHeHIMe CTPOWUTENbHBIE MaTepHalIbl: KEpPAMHKa, CTEKIIO,
1eMeHt, OeToH, xkene300eroH. [IpoGmembl  0Ge30macHOTO  WCTOJB30BaHUS
CTPOUTENIbHBIX MaTePUaJIOB B MOBCEAHEBHOMN KU3HU

2.8

XVWMHUYECKUH OIKCIIEPUMEHT: HW3yUYeHHE OO0pa3IOB HEOPraHWYECKUX BEIICCTB,
CBOMCTB COJISHOM KHCJIOTBI; TPOBEJIECHUE KAUECTBEHHBIX PEAKIMI HA XJIOPUI-HOHBI
1 HaOJI0ZeHNe MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpa)karouue (Gu3nyecKue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMATEpHAJIOB); O3HAKOMJIEHHE ¢ oOpa3laMu XJIOpHAOB (TaJOreHHUIOB);
03HaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ COeMHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEpHUANIOB); HaONIOEHUE Mpoliecca OOyrJIMBaHUs caxapa IoJ JIeiicTBHEM
KOHLIEHTPUPOBAHHOM  CEpPHOM  KHUCIOTBI; H3y4YeHHE XUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KUCIIOTHI, POBEICHNE KaueCTBEHHOM peakinu Ha cynabdat-
WOH M HaONIofieHWe Mpu3HaKa e€ MPOTEKAaHUs;, O3HAKOMJICHHE C (PU3NYECKUMHU
cBOlicTBaMHM a3oTa, (ochopa U UX COEOTUHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATEPHUANIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX YAOOpEHHUN; MOIydeHHe,
coOupaHue, pacrno3HaBaHWE W H3YYCHHE CBOICTB aMMHUakKa; IMpPOBEACHUE
KaueCTBEHHBIX peakUuil Ha HOH aMMOHHUS U (ocdaT-UOH U U3yuyeHUE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHOM A30THOW KHUCIOTHI C MEJBIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); W3y4eHue Mozenen
KPUCTAINIMYECKUX pemETOK anMasa, rpadura, QymiepeHa; O3HAKOMIIEHUE C
MPOLIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJy4YeHHUE, cCOOMpaHHe, pacro3HABaHHE U WU3y4YCHHE
CBOWCTB YIJIEKHCIIOTO ra3a; MPOBEACHHE KAa4eCTBEHHBIX peakiuii Ha kKapOoHaT- u
CHWJIMKAT-UOHBl W UW3yYe€HHWE TPHU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIIMEH CHITMKATHOM MPOMBIIIIEHHOCTH; PEeIIEHUE SKCTIEPUMEHTAIBHBIX 33124
1o TeMe «BakHelIne HeMeTaUTbl U UX COSIMHECHISD)

MeTtanisl ¥ MX COSIMHEHUS

3.1

OO0mas xapaKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU HX
noJjioxkenusd B [lepuoanueckoit cucreme xumuueckux annemenToB .M. MenneneeBa




U cTpoeHus atToMoB. CTpoeHue MetaioB. Meramindeckas CBsA3b U METaJIIMYECKast
KpUCTAJIJINYECKAs peIIETKA. DIEKTPOXUMUUECKUM psijl HAIIPSHKEHUM METaJlIoB

3.2

du3nyecKkue W XHUMHYECKHE CBOWCTBAa MeTawioB. OOmue CrnocoObl MOTydeHUs
MeTauioB. [loHSITHE O KOPPO3WM METaIOB, OCHOBHBIC CIOCOOBI 3alUTBI MX OT
koppo3un. CrutaBel (CTaib, YyT'yH, TIOPATIOMHHHMA, OpOH3a) U WX NMPHUMCHCHHE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenouynsle MeTamael: mosiokeHue B Ilepuonuueckoll cucteMe XUMHUYECKHX
anemenToB [[.M. MeHnneneeBa; CTpOCHME HMX aTOMOB; HAxXOXKICHUE B IIPUPOLIE.
duznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpuMmepe Hatpus U Kanus). OKCuapl u
TUAPOKCUBI HATPUS U Kanusl. [[puMeHeHune nieoyHbIX MeTaJIJIOB U UX COeIMHEHU N

3.4

[Ieno4yHO3EMENBHBIE METAJUIBI MAarHUM M KaJIBLMN: MOJI0KeHHue B [lepuoandeckoit
cucreme xumuyeckux sieMeHToB JI.MI. MenneneeBa; CTpo€HHME HX aTOMOB;
HaX0XJeHue B npupojie. PU3nueckue 1 XMMUYECKUE CBOMCTBA MarHus U KaJIbIUs.
Baxneitmme coequHeHns Kabusl (OKCHI, THAPOKCHI, cOJH). JKECTKOCTh BOABI U
CrocoObl e€ ycTpaHeHus

3.5

AmoMuHMiL: onoxeHne B [lepuoanydeckon cucteme XuMudeckux snemMeHTos [1.1.
MeHneneeBa; CTpOEHUE aTOMA; HAX0KIEHHE B ITpupoie. Pu3ndeckue U XMuMHYECKUE
CBOMCTBA almoMHUHUS. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA ATFOMUHHUS

3.6

Kenezo: nmonoxenue B Ilepromnueckol cucreme Xumudeckux sneMentoB [[.U.
MenpeneeBa; cTpoeHUE aToMa; HaX0KIeHUE B nmpupoje. usndeckre 1 XuMU4ecKue
cBoiicTtBa xeneza. Oxcupapl, ruapokcuasl u comu xene3a(ll) u xkenesa(lll), ux
COCTaB, CBOMCTBA U MOJyYCHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMH METAJUIOB U CIIABOB, HX
(U3NYEeCKUMHU CBOMICTBAMU; H3YYECHUE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOYKHO
UCIIOJIb30BAHUE BHCOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbllUsl W HATpPUsl C BOJOW (BO3MOXKHO HCIIOJB30BAHUE BHUICOMATEPUAIIOB);
HCCIIEZIOBAaHUE CBOMCTB XKECTKOM BOJBI; TpOIlecCa TOPEHHS Kelie3a B KUCIOPOJIe
(BOBMOXKHO ~ WCIIOJIb30BAHWE  BHJICOMATCPUAIIOB);  MPHU3HAKOB  MPOTCKAHHUSI
Ka4eCTBEHHBIX PEAKIMi HA MOHBI (MArHusl, KaJIbIHs, ATFOMUHNS, IHHKa, sxene3a(ll)
n xene3a(lll), memu(ll); HaOmromeHne W omMHMCaHWE TNPOIECCOB OKpAIIUBAHUS
IUTAMEHU WOHAMHM HATpWs, Kalusg W KaiblMsd (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); UCCIICIOBAaHHE aM(OTEPHBIX CBOMCTB THIPOKCHU/IA ATFOMUHUS
THJIPOKCUA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 331a4 1Mo TeMe «BakHeiimune
METaJUTbl U UX COETUHEHUS

XUMHs U OKpyKarolas cpeja

4.1

Hosrie MaTepuajibl U TEXHOJIOTHUH. BemiectBa n MaTcpualibl B MOBCEIHEBHOM JKU3HU
YelloBeKa. XUMHUS U 310pPOBBE. be3omacHoe HC0Ib30BaHUE BEIIECTB U XUMHYSCKUX
peaxunﬁ B 6BITy. HCpBaSI TIOMOIIIb TPpHU XUMHUYCCKUX OKOr'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XMMMUECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeast IIJIK. Posip XxumuM B pemieHHM 3Kojorudeckux mpobiem. ITpupoasie
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, MPHUPOAHBINA Ta3, He(Th), NMPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH




4.3

XUMHYECKUH SKCIEPUMEHT: H3yd4eHHEe OOpas3loB MaTepuanoB (CTEKIO, CIIJIaBbI
METaJJIOB, OJIMMEPHBIE MAaTEPUATIbI)

MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIeMOro
TpeOoBaHUA

1

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM 0a30BOI0o
YPOBHSI OCBOCHUS OCHOBHOI1 00pa30BaTe/ibHOW NPOrPaMMbI
OCHOBHOTI0 0011er0 06pa3oBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TM03HAaBAEMOCTH SIBJICHUH MNPUPOJbI, TOHUMAHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKOW HAayKH Kak oOO0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOmel KylIbTyphl W NPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOLIECTBA;
ITOHMMAaHHE MECTA XUMHUHU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX IO3HAHWS, B TOM YHCJE SKCIEPHUMEHTAIBHBIX H
TEOPETHUYECKUX METO/IaX UCCIEAOBAHUS BEIIECTB U M3yUEHUS XUMHICCKUX
peakmuii; yMEHUE HCIOIb30BaTh MOJACIU Il OOBSICHEHHUS CTPOCHUS
aATOMOB ¥ MOJICKYII

1.3

0 cepax mpodeccuoHaNbHON NEATENBHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTUSMU, OCHOBAHHBIMH HA  JOCTHKEHHSIX
XMUMHYECKON HAYKH, YTO MO3BOJIUT OOYYAIOIIMMCS pacCMaTpUBaTh XUMUIO
Kak cdepy cBoelt Oynyieit npodeccHoHanbHON NeSTEIbHOCTH U CeNaTh
OCO3HAHHBII BEIOOP XUMHUH KaK MPOQUIBHOTO MPeAMETa IPU Mepexoie Ha
YPOBEHB CpeTHEro 00IIero 06pa3oBaHus

Bnagenue cucreMoil XUMHYECKUX 3HaHUHN U YMEHHUC NIPUMCHATE CUCTEMY
XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

Ba)KHEHIIIME XMMHYCCKHE IIOHATHSA. XHMHUYECKHUH QJICMCHT, aToOM,
MOJICKYyJa, BCHICCTBO, IMPOCTOC MU CIOKHOC BCIICCTBO, OAHOPOAHAA H
HEOAHOpPOAHAA CMCCh, OTHOCUTCIIbHBIC ATOMHAA U MOJICKYJIAAPHASA MACCHI,
KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIApPHAA MaccCa, MOJ'I}IpHHﬁ O6’béM, OKCH/,
KHUCJI0Ta, OCHOBAHHUC, COJIb (CpeI[H}I}I), XUMHUYCCKasA pCaKklus, pCakluu
COCAMHCHUA, PCAKIIMU PA3JIOKCHUA, PCAKIHUU 3aMCUICHUS, PCAKIIHUU
O6MeHa, TEIUIOBOM 3(b(beKT p€aKknuunun, 5Kk30- 1 SHAOTCPMUICCKHUEC PCAKIINH,
pacTBOP, MaCCOBas N0JIA XUMHUYCCKOTI'O 3JICMEHTA B COCAUHCHNH, MaCCOBas
A0JIs1 U IMMPOLICHTHAd KOHLCHTpaludg BCHICCTBA B paCTBOPE, AAPO aToMa,
BHGKTpOHHBIﬁ clioi aToMa, aToMHasda 0p6I/ITaJ'IB, paauyc aTroma,
BaJICHTHOCTD, CTCIICHDb OKHCJICHHA, XUMHUYCCKaAa CBs3b,
QJICKTPOOTPULIATCIBHOCTD, IMOJIApHAsA U HCHUOJIIPHASA KOBAJICHTHAA CBA3b,
HOHHAad CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJUIMYCCKAA peméTKa




(aTomHasi, MOHHAsI, METAJUTMYECKAsl, MOJICKYJISIpHAsI), HOH, KATUOH, aHUOH,
3JIEKTPOJIAT U HEBJIEKTPOJIUT, MIEKTPOIUTUYECKAS AUCCOLMALINSA, PEAKIIUT
WOHHOTO  OOMEHAa, OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIC  PEaKIIUH,
OKUCIIUTEIb M BOCCTAaHOBUTEIb, OKHUCICHHE U BOCCTaHOBJICHUE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTuMblie U HEOoOpaTUMBbIE
peaKuru, CKOpOCTh XMMUYECKON peakuuu, karanusarop, [IJIK, kopposus
METaJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHHU: 3aKOH COXPAaHEHHMsS MAacChl,
nepuoanueckuid 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS
JIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH:

3.1

yYMEHHE MPaBUIILHO UCMOJIb30BaTh U3YUYE€HHBIE BEIIECTBA U MaTepUaibl (B
TOM YHCJI€ MHUHEpaJIbHbIE YI0OpeHUs, METaJlJibl U CIUIAaBbl, MPOIYKTHI
nepepabOTKM  IPUPOJHBIX  HMCTOYHHUKOB  YIJIEBOJOPOJOB  (yruid,
MIPUPOJIHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO35IIICTBE, HA MPOU3BOICTBE
U TMOHMMaHHE 3HAueHUs >KUPOB, OEIKOB, YIJIEBOAOB Uil OpraHu3Ma
YeJI0BeKa; YMEHUE IPOTHO3UPOBATh BIMSHHE BEIIECTB U XUMHYECKUX
MIPOLIECCOB HA OPraHN3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOTHYIO CpEay

3.2

YMEHUE HWHTETPUPOBATh XWMUYECKHE 3HAHUS CO 3HAHHUSAMH JPYTUX
y4eOHBIX MPEMETOB

3.3

HaJM4Yue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMH HH(OpMaLMU MO
XUMHHM  (HayyHass ¥ HAY4YHO-TIOMYJIApHAs JIMTepaTypa, CJIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATb I/IH(l)OpMaHI/IIO O BfuieCTBax, HX
IMPEBpAIICHUAX U IPAKTUYCCKOM IIPUMCHCHHNHU U YMCHUE HCII0JIb30BaTh eé
JJI pCIICHUA y‘le6HO'H03HaBaTCHBHLIX 3aJa4

Brnanenne ocHOBaMH TOHSATHHHOTO ammapara ¥ CHMBOJHMYECKOTO SI3bIKA
XUMUU JIJIs1 COCTaBICHUS (JOPMYIT HEOPTaHUYECKUX BEIICCTB, YPABHEHHIMA
XMUMHYECKUX PEaKIMii; ocHoBaMu XxuMuueckoit HomeHknaTypsl (IUPAC u
TPUBUAIILHOM )

YMeHue OOBACHATH CBS3b IIOJIOKEHHUS DJICMEHTa B HCpHOﬂquCKOﬁ
CUCTCMC C YUCIIOBBIMH XapaAKTCPHUCTUKAMU CTPOCHHUA aTOMOB XUMHUUYCCKUX
QJICMCHTOB (COCTaB u 3apdaa  sdapa, 06IJ_ICC YHUCJI0 BHGKTpOHOB),
pacipeacjiIcHucM JJICKTPOHOB 110 JHCPIreTUYCCKUM YPOBHSAM ATOMOB
IEPBLIX TpéX NEprUoa0B, KaJIUd U KaJIbLIUA

HpCﬂCTaBHCHI/IC (V) HepHOﬂquCKOﬁ 3aBHCUMOCTH CBOMCTB XMMHYECKHUX
9JICMCHTOB (pa;myc aToMa, BHCKTPOOTpI/IHaTCJIBHOCTB), IMPOCTBIX U
CJIOXKHBIX BC€IICCTB OT ITOJIOKCHHUA 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEMC
(B MaJlbIX MEpHUOAax M I'JIaBHBIX no,urpyrmax) U 3JICKTPOHHOT'O CTPOCHUA
aToMa




7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOpPraHUYECKHE BELIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensrh:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYCCKUX JIEMEHTOB, 3apsii HOHA
8. BUJ XHUMHYECKOH CBSI3M W THII KPHUCTAUIMICCKOW CTPYKTYpPHI B
' COEIMHEHUSAX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTENh © BOCCTAHOBHTEIH
9 YMeHne xapakTepu30BaTh (PU3NIECKe M XUMHIECKHE CBOMCTBA!
MPOCTHIX BEHIECTB (KHCIOPO, 030H, BOJOPO, TpaduT, anMas, KpeMHH,
9.1 azor, ¢ocdop, cepa, XJI0p, HATPUH, KAJIMW, MarHWH, KaJbIIUHA, aTFOMUHHM,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOA, OKCHUABI M TMAPOKCHUAbI MeTauoB |-l1A
9.2 rpymn, amomunus, menu (1), uunka, xxenesa (Il u 1l), okcuas! yrnepona
' (1 u 1V), xpemuus (1V), azora u dochopa (1l u V), cepsr (IV u VI),
CEepHHCTasi, CepHas, a30THUCTas, a3oTHas, ¢GocdopHas, YroJibHas,
KPEMHHEBAsI KUCJIOTA U UX COJIH)
MIPOTHO3UPOBATH M XapaKTEPH30BaTh CBONCTBA BEIIECTB B 3aBHCUMOCTH OT
9.3 WX COCTaBa W CTPOCHHUs, NMPHMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX
' CBOWCTB, BO3MOXXHOCTh TIPOTEKaHUS XUMHUYECKUX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBHAX
10 YMeHHe COCTaBIISATh MOJICKYIISIPHBIC U HOHHBIC YPAaBHEHHSI PEAKIIUH, B TOM
qHcIe:
10.1 peaKkiuii HOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINil
103 WLTIOCTPUPYIOIIUX XUMUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB (TPYIII)
' HEOPraHMYECKUX BEIICCTB
10.4 IO ITBEPIKIAIOIINX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMH
11 VMeH#He BBIUUCISATH (TIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJIF0 XMMHYECKOTO dJIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JOJIIO BEHIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a30oB
114 10 YPaBHEHUSIM XUMHUUYECKUX PEAKIINI U HAXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKIUH
12 Brnanenue (3HaHUE OCHOB):




12.1

OCHOBHBIMH METOJaMHU HAy4YHOTO IMO3HaHHs (HaOdroneHue, M3MEepeHue,
9KCIIEPUMEHT, MOJICIMPOBAHUE) IIPU U3YUYEHUHU BEIIECTB U XUMUYECKUX
SABJICHUI; yMEHUE C(POPMYIHUPOBATH NPOOIEMY M MPEATOKHUTH MyTH €€
peuieHus

12.2

0e30macHO¥ pabOThl C XUMUYECKUMU BEIICCTBAMH, XHMHYECKOH TIOCYI0H
¥ J1a00PaTOPHBIM 000PYIOBaHUEM

12.3

paBWJIaMy 0€30TaCHOTO OOpAaIlleHUs C BEIIECTBAMH, MCIIOIh3yEMbIMU B
MIOBCC/IHEBHOM KW3HU, TPABWIAMHU IOBEIACHHS B MEIIX cOepeKeHUs
310pOBbSl W OKPYXKAIOIIEH MPUPOJHON Cpeabl; MOHUMAHUE Bpela
(omacHOCTH) BO3JICHCTBUS HA )KUBBIE OPraHU3MbI ONIPECIIEHHBIX BEIIECTB,
crioco0OB YMEHBIIIEHUS ¥ TIPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS

13

Hanmmume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYIICCTBJIICHHUA
CICAYIOMUX XUMHUYCCKHUX DKCIICPUMCHTOB!

13.1

M3Y4YEeHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
(bU3MYECKUMU U XUMUYECKUMU SIBJICHUSIMH; OMBITHI, WILTIOCTPUPYIOLINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIuil

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/iCHHs CMeCei

13.3

MOJIy4€HHUE KUCIIOPOJa U U3yYeHHE €ro CBOWCTB; MOJydeHHe BOJ0poaa U
M3Y4YEHHUE €ro CBOMCTB; MOJYYEHHE YIIIEKHCIIOTO Ta3a U H3YyYeHHUE €ro
CBOICTB; MOJy4€HUE aMMHaKa U U3y4€HUE €r0 CBONCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOM  MaccoBOM  JoJed
PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHUE MHANKATOPOB (JIaKMyca, METHJIopaHka u (eHondTaierHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpebl B paCTBOPaX KUCIOT U IIEI0YeH

13.6

HCCJICAO0BAaHUEC U OITMCAHUC CBOMCTB HCOPTraHNYCCKUX BCIICCTB Pa3JIMYHbIX
KJIaCCOB; HU3Y4YCHHUC BSaHMOHCﬁCTBHH KHUCJIIOT € METaljlaMH, OKCHAAMH
MCTaJlJIOB, paCTBOPMMBIMU WM HEPACTBOPUMBIMHU OCHOBAHUAMMH, COJISAMHU,
IMOJIYYCHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OAHOI'O MCTallia
ApyrumM H3 pacTBOpa COJIKM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCHUAOB aJIFOMHMHUA U HHUHKA

13.7

PEIICHUEC OBKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKUX COCﬂHHCHHﬁ)); ((SJ'IGKTpOJ'II/ITI/I‘leCKaSI AUCCOL A,
«Baxneiine HEMETaUIbl U UX COCOUHCHUA, «Baxneime MeTaabl U
HUX COCOUHCHUA

13.8

XUMUYECKUE SKCIEPUMEHTBI, WIIIOCTPUPYIOLIME MPU3HAKU MPOTEKAHUS
peakIii HOHHOTO 0OMEHa; KAYeCTBEHHBIE PEaKIMi Ha MPUCYTCTBYIOIINE
B BOJHBIX pacTBOpPax HOHBIL: XJIOpUA-, OpOMHI-, WOAWUI-, CYyIbdar-,
¢docdar-, kapOoOHAT-, CHUIHKAT-aHUOHBI, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJIbIUs, aTIOMHHHMS, XKene3a (2+) u xkenesa (3+), meau
(2+), KA

14

YmMmenue:




NPEACTaBIATh  PE3yAbTaThl  JKCIIEpUMEHTa B  (OpPME  BBIBOJIOB,

141 JI0Ka3aTenbCcTB, TIpauKoB W TAONMI W BBISBIATH OMIUPHUYECKHUE

3aKOHOMEPHOCTH

YCTaHaBJIMBATb CBA3UW MCXKIY PCAJIbHO Ha6JIIOI[aCMI>IMI/I XUMHNYECCKUMHU

14.2 SIBJICHUSMHA M TPOLECCAMHU, IPOUCXOIAIIMMHA B MAakpo- U MHUKPOMHpE,

OO0BSACHATH IPUUMHBI MHOTO00Opa3Hsl BELLIECTB

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

1

IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

HepBOHa'-IaJ'IBHI)Ie XUMHNYECCKHUE ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI ¥ MOJIEKYJBI. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocThie M CIOKHBIE BEIIECTBA.

1.3

Xumunyeckass Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JeMeHTOB. CTeneHb
OKHCIIEHUS

1.4

3aKk0H TIIOCTOSHCTBA cocTaBa BemiecTB. OTHocHTENbHAass aTroMHasg Macca.
OtHOcHuTEeNbHAs MOJISKYJISIpHAas Macca. MaccoBasi 1011 XUMHUUYECKOTO AJIEMEHTa B
COEIUHEHUU

1.5

KomnuectBo BemectBa. Moabs. MonsipHass macca. MomsipHblii 00bEM  Ta30B.
B3aumocBs3b KoMUYeCTBa, MACCHI M YHCIIA CTPYKTYPHBIX €TUHUI] BEIIeCTBA

1.6

duzndeckrue U XUMHUYECKUE SIBJICHUS. XUMHUYCSCKast peaKknusg u eé IIPpHU3HAKH. 3aKoH
COXpaHECHUA MACChl BEIIECTB. XuMmudeckue YpaBHCHUA

[Tepuonnueckuii 3akoH u Ilepuoamyeckas cucreMa XUMHUECKUX 3iieMeHTOB [I..
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuomnueckuit 3akoH. Ilepuoanyeckas cucrema XUMHUYECKHX 3iemMeHToB J[..
MenpeneeBa. Ilepuoasl u rpynmbl. PU3HUECKUII CMBICH MOPSAKOBOrO HOMEpA,
HOMEPOB MEPHUOJIa U TPYIIIbI 3IE€MEHTA

2.2

Crpoenune aromoB. CoctaB aToMHBbIX snaep. M3orombl. DnekrpoHbl. CTpoeHHE
JNEKTPOHHBIX  000JI0YeK aToMOB  TepBbIX 20  XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XHMHYECKHUX DJIEMEHTOB MEPBLIX TpéX
NnepuoaoB, Kajlud, KaJlbluid (paz[I/cha aTOMOB, JJICKTPOOTPULIATCIBHOCTH,
MCTAINIMYCCKUX U HCEMCTAJNIMYCCKUX CBOﬁCTB) 1 UX COCIMHEHHI B COOTBETCTBHUU C
TTOJIOXKCHHUEM 3JICMCHTOB B HCpHOI[H‘-ICCKOfI CUCTCMC U CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

XuMu4geckas CBA3b. KoBanentHas (HOJ’IHpHaSI 151 HeHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL[aTCJ'ILHOCTL XHMHUYECKHUX dIeMeHTOB. MloHHas cBsI3b. MeTammnyeckas
CBA3b




3.2

Tumnbl  KpUCTAJUIMYECKMX  pEIIETOK  (aTOMHasg, WOHHAs, MeTauIMyecKasi),
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUIA
XUMUYECKOH CBA3U

Baxuelimne mnpencraBuTeNM HEOPraHUYecKux BemecTB. Hemeramnsl U ux
coeauHeHus. MeTayuibl U UX COEUHEHUS

4.1

Knaccupukanmuss M HOMEHKJIATYypa HEOPTaHWYECKUX COCAWHEHHA: OKCHJIIOB
(coneobpasytomire: OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIE) U HECOJIEOO0pa3yIOIIuE;
OCHOBAHMI (ménoun u HEpPaCTBOPHUMBIEC OCHOBaHU); KHUCJIOT
(kucnopoacoaepxkamye 1 OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KUCIIBIX)

4.2

dusnuecKkue U XUMHYECKUE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAUIOB: BOJI0OPO/IA,
XJI0pa, KUCIOPO/a, cepbl, a30ta, (ochopa, yriaepoaa, KpeMHHsI

4.3

®u3nyecKknue 1 XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPHS,
KaJIis, MarHus W KaJblMs, AJTIOMHUHMS, XKejle3a. OJIEKTPOXUMHYECKUH psl
HaIpsHKEHUH METaJUIOB

4.4

DuU3NYECKME M XUMHUYECKHME CBOWCTBA BOJOPOIHBIX COEIUHEHHN HEMETaJJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIa, aMMHUaKa

4.5

duznyeckue U XUMHUYECKHe CBoMcTBa okcu10B HemeTaiios: cepol (1V, VI), azorta(ll,
IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(IV). IloaydeHne OKCHIOB
HEMETaJLIOB

4.6

Xumudeckue cBoricTBa okcuaoB: meTawioB |A—IIIA rpynm, nmaka, megu(ll) u
xenesa(ll, 11). TTonyueHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHHMU M aM(pOTEpHBIX THAPOKCUAOB (Ha mpuMepe
TUAPOKCUOB ATIOMUHUS, *kKene3a, uuHka). [lomydyenne ocHoBanuilt 1 am(poTepHBIX
TUAPOKCUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOJIHOM,
CEPHHUCTOM, CEpHOM, a30THOU, (ocdopHOH, KpeMHHUEBOH, YrojpHOH. OcoObie
XMMHYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM kucioT. [lomyyenue
KHCIIOT

4.9

OO61ue xuMHUYecKue cBoicTBa cpeanux coneil. [lonyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, paciio3HaBaHHUC BOAOPOAA, KHCJIOpPOJdd, aMMHAKa,
YIJICKUCIIOIrO ra3a B J'Ia60paTOpI/II/I
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HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOM KHCIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC
CITOCOOBI MOJIYYCHHA MCTAJIJIOB
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I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHMHYECKHUE peaKkuuun

5.1

KHaCCI/I(pI/IKaL[I/IH XUMHWYCCKNX peaKuHﬁ 0 pas3/IM4YHbIM IIPU3HAKAM: IO YUCITY U
COCTaBy Yy4aCTBYIOIUIUX B pCaKIINU BCIICCTB, 110 TCTINIOBOMY 3(I)(I)CKTy, 110 UBMCHCHUIO
CTEIIEHEeW OKHUCIICHUS XUMHUYECKUX JIEMEHTOB

5.2

TennoBoit 3¢pdexT xuMuyeckoi peakluu, TEPMOXUMHUYECKUE YpaBHEHUS. DK30- U
9HAOTEPMHUUYECKUE PEAKIIMU. TEPMOXMMHUYECKHUE YPAaBHEHUS




OKHCIIMTEIFHOBOCCTAHOBUTCILHBIC pCaKkuuun. OKUCIINTEIX MW BOCCTAaHOBHTCIU.

5.3 [Ipomieccbl  OKHCIEHMS M BOCCTaHOBJICHUSI. ONeKTpoHHBIA  OayiaHc
OKHCITUTEITbHOBOCCTAHOBUTEIILHOM PEaKLIUU
5.4 Teopust sneKTpoUTHYECKONW nucconuanuy. KaTHOHBI, aHMOHBI. DIIEKTPOJHUTHI U
' HERNEKTPOIUThL. CHIIbHBIC U cl1a0ble AIIeKTPOIUTHL. CTEeNneHb JUCCOIMAITT
55 Peaknun wmonHOro oOMeHa. YCIIOBHUS TPOTEKaHHWS PEAKIUHA HOHHOTO OOMEHa,
' MIOJIHBIE M COKpAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIIHid
6 XuMHs ¥ OKpYy>KaroIias cpeia
BemecrBa um Marepuansl B IOBCEIHEBHOM JKW3HM 4YelloBeKka. beszomacHoe
6.1 HCII0JIb30BAHME BELIECTB U XMMHMUYECKUX peakiuil B Jabopatopuu u ObITy. [lepBas
MTOMOIIIb TP XUMUYECKUX 05KOTaX U OTPABICHHSIX
XUMHUYECKOE 3arpsi3HEHNE OKpPYXKAromel cpeibl (KUCIOTHBIE JOKIH, 3arps3HEHNE
MOYBBI, BO3JyXa M BOJOEMOB), crocoObl ero mnpenorspamienus IlpenenbHas
6.2 nomyctumas kKoHueHTpauus BemiectB  (IIJAK). Pomp xumum B pemieHuu
9KOJIOTHUECKUX TMpolieM. VYcuieHue mapHUKoBoro sddekra, paspyuieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a30Ta, hocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B OBITY,
MEIUIMHE, TTPOMBIIUICHHOCTH U CEeIbCKOM XO3siicTBe. [IpiMeHeHne MeTalioB U
6.3 CIUTaBOB (CTajb, YYT'yH, JIOPATIOMUHUHN, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH WX
coenuHeHuil. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
KOppO3UH
6.4 [IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YTrOJIb, IPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
UX nepepaboTku (OCH3WH), KX POJIb B OBITY M TIPOMBIIIICHHOCTH
[lepBoHauanbHble TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
6.5 yriaepojaa (MeTaH, 3TaH, STHJICH, alleTHIIeH, STaHOJ, TJIMIEPUH, YKCYCHasl KUCIIOTa).
' [TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: JKHUpaX, OejKax, yrieBojJax — U HX
POJIM B )KM3HU YeIOBEKa
7 Pacuérer:
7.1 o popMynaM XUMHUYECKUX COETUHEHUIN
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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