


HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1Mo XMMHUHM OCHOBHOIO oOHIEro oOpazoBaHusi (yriayOJdEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, ¢ yuerom denepanbHOi pabodeil MporpaMMbl BOCTIUTAHHUS.

[Iporpamma mo XumuM pa3zpaboTaHa C LEIbIO OKA3aHHUS METOAUYECKOM
IIOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpamMmsl 0 y4e€OHOMY IPEIMETY.

[IporpaMmMa mo xumuM Aa€T MPEACTABIEHUE O LENAX, OOUIell cTpareruu
oOydeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOTO
npenMera, onpeenser o0g3aTebHOE MPEAMETHOE COAEPKaHUE, €ro CTPYKTYpY 1O
pazgenaMm M TeMmaM, paclpeieleHue o  KiaccaM, PEKOMEHIYyEMYIO
MOCTEIOBATEIbHOCTh M3YYEHHS] XHUMHHM C  YY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro IMpoLecca, BO3PACTHBIX
ocoOeHHOoCcTeM oOyuaromuxcs. B mporpamme 1o XMMHMM — yYUTBIBAOTCS
BO3MOKHOCTH Y4eOHOro IpeaMeTa B peav3allud TpeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB  Y4Y€OHO-TIO3HABATEIBHOW  JI€ATEIBbHOCTH
00y4aromierocst o OCBOEHUIO Y4EOHOI0 COIepKAHUS.

WN3ydyenne XuMUM Ha ypOBHE OCHOBHOro 00Imero o0pa3oBaHUA
OPUEHTHPOBAHO HA OOIIEKYJIbTYPHYIO OJATOTOBKY, HEOOXOIUMYIO /JIsl BEIPAaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHS MHTEIUIEKTYAIbHBIX CIOCOOHOCTEN U
UHTEPECOB OOY4YaIOMIMXCS, Ha MPOJIOJDKEHHE OOYYEeHHMs] Ha YPOBHE CPEIHEro
oOrmiero o0pazoBaHus.

3HaHWE XHMHH CIY>KUT OCHOBOM 17 (OpPMHUPOBAaHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJb UrparoT GopMUpPYEMBIE XUMUEH MPEICTABICHUS O IPEBPAIICHUAX SHEPTUU U
BEIIECTB B NPUPOJE, O MyTSIX pEHIeHHUs TJI00albHBIX MPOOJIeM YCTOMYHMBOTO
pPa3BUTHs YEJIOBEYECTBA — CBIPHEBOW, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOU
npobiieM, MpoOaeMbl 3KOJOTHYECKOW 0€301aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSA U
dbopMmupoBaHus  KyJAbTYpbl  JIMYHOCTH  OOy4armuxcs, HUX o0med u
(YHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBILIUICHHUS U TBOPUYECKHUX CIIOCOOHOCTEN
o0y4arouuxcs, HaBBIKOB HX CaMOCTOSTEIbHOM Y4eOHOH  JeATeIbHOCTH,
OKCIIEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAWMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B PO(PECCHOHATBLHOMN 1eITeTbHOCTH;



3HAKOMHUT CO CHENU(PHKOM HAYYHOTO MBIILICHUS, 3aKjIaJbIBaeT OCHOBBI
NPE/ICTaBIIEHUNA O €UHCTBE MPUPObI U YEIOBEKA, SIBJISETCS KIIOYEBBIM 3TAlOM B
(bopMHUPOBAaHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOUXCS;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ] B SKOJOTHYCCKOE
o0pa3oBaHu€ 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
collepKaHUs TIpEeaMeTa, KOTOPBIM SBISETCS NEAarormyeckd aJanTHPOBAHHBIM
OTpaXKEHUEM OIPECICHHOTO 3Tala Pa3BUTHs XUMHUH.

VYrnyOnéHHbIN Kype XUMUU OCHOBHOT'O 00IIIET0 0O0pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYaIONUMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPraHMYE€CKON XHMMHH, OCHOBOIIOJATaroluX MpeICcTaBiICHUN oOIe XUMUU U
OTJIEIbHBIX 3HAUUMBIX MMOHATUNA OPraHUYECKON XUMUH.

CtpykTypa cojiepaHusi MpOrpaMMbl MO XUMUU CPOpMHUpOBaHa Ha OCHOBE
CUCTEMHOTO Tonxoaa K e€ m3ydenuro. CopepKaHue CKIIAbIBACTCS W3 CHUCTEMBI
TOHSITHI O XUMHUYIECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI O XUMUYICCKOM
peakuuu. O0€ 3TH CUCTEMBbI OPraHM30BaHBI MO MPUHIUIY MOCIEA0BATEIHHOIO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepuognueckoro 3axkona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBS3H;

IPEe/ICTaBICHUN 00 PJIECKTPOIUTUIECKOM TUCCOIMAIIMN BEIIECTB B pACTBOPAX;

0 XUMUYECKON KMHETHKE M TEPMOJMHAMUKE.

B ocCHOBY TeopeTruecKuX 3HAHWUW TIOJIO0KEHBI AMITUPUYCCKU ITOTyYEHHBIE
dakTel. TeopeTnueckue 3HaHMs Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy ¥ 00ecleunBarOT OOy4YalolmUMCS BO3MOXHOCTh OOBSCHATH U
IPOrHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH TPAKTUIECKOTO MPUMEHEHUS
U3Y9aeMbIX BEIICCTB.

OcBoeHue coaepKaHUs MPOrpaMMbl MO  XUMHUU  [POUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHWHW W3 paHee M3YYCHHBIX YYEOHBIX IPEAMETOB:
OKpYXaroluid Mup, Ouosnorus, (u3MKa, MaTeMarHka, reorpadus, TEXHOJOIHS,
UCTOpHUSI.

[Iporpamma ocCHOBHOro o00Iero oOpa3oBaHUsA IO XUMHH (yriyOJIEHHBIN
YpPOBEHb) OpHUEHTHpPOBaHA Ha COXpaHEHWE (PYHIAMEHTaJbHOTO XapakTepa
oOpa3zoBaHus, crnenuduku ydeOHOro mpeaMeTra U OOECIEUEHHE YCIEUTHOTO
oOydeHHs] Ha CIEIyIolleM YypoBHE oOpa3oBaHud. B mporpamMmme 1o XUMHH
peanu3yercsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABICHHOCTh OOYYCHUS XHMHH,
mubdepennmanys ~ 0oO0OydeHHUs,  BKJIOYAroOmas  OPO(PHIBHYIO  MOATOTOBKY



oOy4aloluXxcsi M TMOCIEAYIOIIee CaMOONpeeieHne B BbhIOOpE HampaBlICHUs
o0y4eHus B Ipo(PMIbHBIX KJIaccax.

VYrny0néHHoe U3ydyeHHe XHMHUM ~ CIOCOOCTBYET — peaju3aluu  3aaay
npo¢eCCHOHATBHON OPUEHTAIIMH 1 HAIIPABJICHO Ha MPEAOCTaBICHHE BOSMOXHOCTH
KaXJI0My OOydYaroImeMycsi TpPOSIBUTh CBOM HWHTEIJIEKTyaJlbHbIE W TBOPYECKHE
CIIOCOOHOCTH TPH  HW3YYEHUH Y4eOHOro TpeaMera, HEoOXOAUMBbIE IS
POOJIKEHUsT 00pa30BaHMS U TalIbHEUITIEH TPYI0BOM JesSTETHHOCTH.

[Iporpamma 1o xumuu (yrayOJn€HHBIM YpOBEHb) NpeIHa3HauYeHa s
UCTIONB30BaHUS B 00pPa30BaTENbHBIX OPTraHU3alMAX, PEATHU3YIONIUX MPOrPAMMEI
muddepeHmpoBaHHOrO  (YIIIyOJIEHHOTO, MPOQPMIBHOTO) HM3YyUYECHUS OTICIbHBIX
y4eOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHuUs.

OO6pa3zoBaTenbHble PYHKIMU XUMHUHU, U3y4aeMOl Ha YIJyOJIEHHOM YpPOBHE,
peann3yroTcsl B mpoliecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHYECKOM HAyKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATeIbHOCTH
YeJl0OBEeKa U OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpbl. 3agadya ydeOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(bakToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUHN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B TMPUOOIICHUH K HAyYHBIM
METOJaM TO3HAaHWSA TPU M3YYEHUH BEIIECTB U XHUMHUYECKHUX PEaKIIHH,
(GbopMUpPOBaHNY U Pa3BUTHH MMO3HABATEIHHBIX YMEHUU U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Y4eOHO-UCCIIEeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHMM MpaBUJ O€30MacHOrO oOpalleHHus C BeLIeCTBaAaMH B
MTOBCEHEBHOM KU3HMU.

[enn u3y4eHNs] XMMHUU OTPaXKalOT HANPAaBIEHHOCTh OOYUYCHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IEH KyIbTYpHI.

N3ydyeHre XMMHUM HANPaBJIEHO HA JOCTH)KEHHE CIIETYIOIMIMX LIeNeH:

dopMupoBaHUE HWHTEIJICKTYyaJlbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

¢opMuUpOBaHHE  CHUCTEMBl XMMHUYECKHMX 3HAaHUH KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, KaK OCHOBBI JUIsI IOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIET0 MUPA, OCBOEHHUE SI3bIKA HAYKH;

npuoOIIeHHe O00yYaroluxcsi K CaMOCTOATEIbHOM IO3HABAaTENbHOW W
UCCIIEZIOBATEIbCKOM  JEATETbHOCTH, K  HAyYHBIM  METOJaM  IIO3HAHUS,
(dopMupoBaHHE MOTHUBALIMU U PA3BUTHE CIOCOOHOCTEH K M3yUEHUIO XHUMHH;

dbopmupoBanue  o0mie  (QYHKIMOHATBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OIICHUBATh SBJICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS W OMbBIT, MOJYYCHHBIC MPU U3YYCHUH



XUMUH, TPUMEHATh HMX NPH PEHICHHH TpoOjeM B IOBCEIHEBHOW >XU3HU H
TPYIOBOM J€ATEIbHOCTH;

pa3BuUTHE Yy OOydJaronmmxcss HHTEpeca K M3YyUYCHHIO XUMHU U chepam
NESATEbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQ IS U HAMPABICHHOCTH JIalIbHEHIIIEro 00y4YeHus;

OCO3HAaHUE LEHHOCTH XMMUYECKUX 3HAHUU B KU3HU YEIOBEKA, MOBBIIICHUE
YPOBHS 3KOJOTHMYECKOW KYJIbTYPbI, HEINPUATHE ICUCTBUM, NPUHOCAIINX BpPEX
OKPYXaIOIIEH CpeJie U 3J0POBBIO JIIOIEH;

npuoOpeTeHre OO0yJaroIMMHUCS OIbITa CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETECHIINM ), HEOOXOAUMBIX JIJIsi PA3JTUYHBIX BUIOB JIEATEILHOCTH.

Ha yrny6nénnoe m3ydenue yueOHOro mpeamera «Xumus» orBoautcs 102
yaca B 9 kiacce (3 Jaca B HEJIEIHO).



COIEPKAHUE OBYUEHUA

9 KIIACC

BemecTBo 1 XMMHYECKAsI peaKkUusi

[ToBTOpeHne m yriyOneHHe 3HAHWUW OCHOBHBIX pPa3enoB Kypca 8 Kiacca.
Crtpoenne aromoB. (CBOWCTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYE€CTBEHHBIE u Ka4eCTBEHHBIEC XapaKTEPUCTUKU (panuyc,
3JIEKTPOOTPULIATEIBHOCTb, DHEprus MOHU3AIUN). [TocnemoBaTenbHOCTD
3arMoTHEHUST JIEKTPOHHBIX OpOUTaIe aToMOB Maibix mepruoaoB. OcobeHHOCTH
3alIOJIHEHUST  DJIEKTPOHHBIX ~ OpOMTajel  aroMOB  OOJBIIUX  TEPHOJIOB.
[lepuognyeckass cucreMa XMMHYECKHX DJEMEHTOB B CBETE MPEACTABICHUU O
ctpoennn aroma. CTENeHb OKHUCIEHUSI W BaJeHTHOCTh. IlpeacrtaBienue o
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHUX 3JIEMEHTOB
(37K TPOOTPHULIATENIBHOCTb, OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHbBIC CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCUIOB) OT CTPOEHUS aTOMA.

Crpoenne BemiecTBa. BemectBa B TBEpAOM, JKHUIKOM M Ta3000pa3HOM
COCTOSIHMU. Buabl XMMHUECKOW CBSI3U: HMOHHAs, KOBaJIeHTHas (HEmoJsipHas,
NoJisipHasi); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHU3M O00pa30oBaHUs
KOBAJICHTHOU CBSI3H.

MexxMoNeKysipHble B3aUMOJEHUCTBUSL (BOAOpPOAHAsA CBSI3b, CWJIbl BaH-nep-
Baannbca). Tunsl KpucTALIMYECKUX PEHIETOK — aTOMHAsi, MOHHAs, METaJUTMYEeCKasl,
MOJICKYJISIpHAsl — U OCOOCHHOCTH UX CTPOCHMUsI. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THIA KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOM CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUS  XUMHUYECKHX  PEaKLHUU.
Knaccudukanys XuMUYECKUX peakiuid MO pa3IUdHbIM MpU3HaAKaMm (10 YHCIYy U
COCTaBY Yy4YacTBYIOUIUX B pEaKIMU BEIIECTB, IO TerioBoMy 3(ddekty, Mo
U3MEHEHHIO CTETICHEW OKHCIIECHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHIO KaTaau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyIOLINX BELIECTB).

DJIEMEHTBl XHMHUYECKOM TEPMOJMHAMUKHA. OJHEPreTUKa XUMHUYECKHUX
peakuuii. TeroBoit 3QdexT XUuMHUecKo peakiuuu. DK30- U IHIOTEPMUYECKHE
peakiuu, TEpMOXMMHUYECKHE YypaBHEHHMS. 3akoH l'ecca M €ro ClencTBUS.
Brrurcnenust no TEpMOXUMHYECKUM YPABHEHUSIM.

[IoHATHE O CKOPOCTM XHMHYECKOW pEAaKLUMH. 3aKOH JEHWCTBYIOIIMX Macc.
@aKTOphl, BIAUSIOMIME HA CKOPOCTh XUMHYECKON pEakIUu. DHEPrus aKTUBALUU.
[Tonsitue o karanuze. depmentsl. UHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUIECKUX peaknusix. [loastue o
XAMUYECKOM paBHoBecuu, npuHuun Jle Illarense. YcnoBus cMelieHus



XUMHYECKOTO paBHOBecHsA. DakTOphl, BIUSAIOIMIME HA COCTOSHUE XHUMHYECKOTO
paBHOBecusi. [IporHosupoBaHHe€  BO3MOXKHOCTHM  IPOTEKAHHS  XUMUYECKHUX
NpEBpaIICHUH B Pa3IMYHBIX YCIOBUAX HAa OCHOBE NPEICTaBICHUNA 00 M3y4EHHBIX
AJEMEHTAaX XUMUYECKOW KNHETUKU U TEPMOAUHAMHUKHU.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA XUMHUUYECKUX IEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJIEHUsA. BaxHble oOkuciIuTenn W BoOccTaHoBUTENH. [lepmaHranar kanus
(xapakrepuctuka). CocTaBjieHUE YPAaBHEHHI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIONIb30BAHUEM METO/1A DJIEKTPOHHOTO OanaHca.

ONEeKTpOIUTHYECKAsT auccouuanus. XHMHUYECKHE pEakIUMu B PacTBOpax.
Teopust  dneKTpONUTHYECKON  aucconmanuu. PactBopeHue Kak  (pu3MKO-
xumMuueckui npouecc. [loHaTre o ruapatax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HedNeKTponuThl. KaThOHBI, aHMOHBL. MeXaHU3M AUCCOLMALMUA BEIIECTB C
pa3NUYHBIM BHUJIOM XUMHUYECKOW CBs3u. CuibHBIE W ClA0ble AJIEKTPOIUTHI.
Crenenp aucconyanui, KOHCTaHTa aucconuanuu. MloHHOe nmpou3BeaeHUe BOJBI.
Bonoponueiii  mokazarens. WHAMKATOPBL. ONEKTPOIUTHUYECKAS JAUCCOLMAIMUSA
KHUCJIOT, OCHOBAaHUM U COJIEH.

Peakuum nonHoro oomeHa. Y clioBHs MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonexkynspHsl€, IOJHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHUs peakuyil. CBOMCTBa
KHUCIIOT, OCHOBAaHM M COJIEl B CBETE MPEACTaBICHUN 00 3IIEKTPOIUTHYECKOU
nucconuanny. KauecTBeHHbIE peaKliy Ha HOHBI.

I'mpponns coneii. MlonHble ypaBHEHUs THAPOIU3a CONer. XapakTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIEpUMEHTAIBHOE W3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
MOJEJISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB U
HeMeTauioB (TpaduTta U anmasa), CIOKHBIX BEIIECTB (XJIOpUa HATPHS);

MCCIIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKLIUU OT BO3IEUCTBUSA
pa3nuYHbIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIE 00PATUMOCTh XUMHUECKUX PEaKIIMii;

VCCIIEOBAHNE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IpoOIEcca AUCCOLUALH
KHUCJIOT, IIEJIOUEH U COJICH;

IIPOBEJECHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKKA NPOTEKAHMS PEAKLIUN
MOHHOT'0 0OMeHa (00pa3oBaHue 0cajika, BhIJICICHHE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHUE UHJIUKATOpOB (JIakMyca, MeTUiiopanxka U ¢enondragenna) s
OIpENIENICHNs] XapaKTepa Cpellbl B pacTBOpPax KUCIOT, OCHOBAaHUW U COJIEH;

IIPOBEJAECHUE  ONBITOB, WUIIOCTPUPYIOUIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKII (TOpeHHe, PeaKIK pa3IoKeHHs, COeTUHEHN);

paclio3HaBaHWE HEOPraHWYECKUX BEIIECTB C IIOMOINBK) KAa4EeCTBEHHBIX
pEaKIui HA VOHBI,



pelieHrue  AKCIEPUMEHTAIBHBIX  3a7ad 1o TeMaM: «OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakium», «['maponus coneit», «IIEKTPOIUTHYECKAS
JTUCCOLIUALIHS.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka HemeTtauioB. (OCOOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB, IPOCTBIX BEIIECTB, auioTponus. OKHUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBAa HEMETAIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COCIMHEHUN HEMETAILJIOB.

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BCIIECTB — TajoreHoB. XHWMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aUMOJICICTBHE C  METa/ulaMH,  HEMeTajjlaMH, BOJOW,  IEJI0YaMH).
XmopoBonmopon. ConsiHass  KUCIOTa, XHWMHYECKHE CBOWMCTBA, IIOJIyYEHHUE,
npuMeHeHue. JleicTBue XJiopa M XJOPOBOJAOPOJa Ha OpPraHu3M YeJIOBEKa.
Baxnenmme xmopuabl W MX  HaxoxkaeHue B npupoae. llomsatme o
KHUCIIOPOICOAEPKAIUX KACIOTAX XJIOPA U UX COJSAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTEICHU
okucienusi. CTpoeHre U PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOaA U
cepbl. AJTOTPOIHbIE MOJU(PUKAIIMU KUCIOPOAa U cepbl. XMMUYECKUE CBOMCTBA
cepbl (B3aMMOJICUCTBUE C HEMETAJIaMU, METaJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoW Kkucinotamu). CepoBogopon, cTpoeHue, GU3HUECKHE WU
XUMHUYECKHNE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTENIbHBbIE CBOWCTBA). OKCHIBI
cepbl Kak MpPEICTaBUTENN KHUCIOTHBIX OKCHIIOB. CepHHUCTasi KUCIOTa U €€ COJIU.
CepHast kuciora, (Qusnueckue M XUMHUYECKHE CBOMCTBa (00mIME Kak
npe/cTaBUTeNsl Kiacca KUcCioT W crneudduueckue). Conu CepHOM KUCTOTHI.
XUMHUYECKHE PEAKIINH, JeKaIe B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOIyYeHUs
cepHOil kucaoThl. [IpencraBieHuss 0 XUMUYECKOM MPOU3ZBOJICTBE U CBS3AHHBIX C
HUM Tpodeccusix. [IpuMeHeHne cepHod KHUCIOTHI U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabQuUT-, cynbQua- U cyibhar-aHnoHbl. HaxoxaeHue cepsl u ee
COCAMHEHUN B NOpPUPOAE. XHUMHYECKOE 3arpsA3HCHUE OKPYXKAIOUIEH Cpenbl
COCIMHEHUAMH cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/1yXa), CHOCOOBI €ro
IIPEAOTBPALLICHUS.

O6mras xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B mpupoje, Gpunyeckue U XMMHUYECKUE CBOMCTBA
(B3auMoOIEiiCTBME C MeTalIaMH, BOAOPOJIOM, KuciopoaoMm). KpyroBopor azora B
npupoae. AMMHak, ero (GU3MYECKHEe M XHUMHUYECKHE CBOMCTBA (OKHCIIEHHE,
OCHOBHBIE CBOICTBa BOJIHOIO pacTBOpa), NPUMEHEHHE U I[OJIyYCHHE B
JabopaTopud W MPOMBINUIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKIENTOPHBIN



MexaHu3M ero obOpazoBanus. Conu aMMOHHS, UX (U3MYECKHE U XUMHYECKUE
CBOMCTBa (pa3joXeHHWEe U B3aUMOJEHCTBHE CO IIEeN0OYaMH), IPUMEHEHHE.
KauectBennast peakuuss Ha woHbI amMoHus. Oxcuael asora (I, I, I, 1V, V).
A3ortucras kucnora. A30THas KUCIIOTa, €€ MoJIy4eHue, PU3NIECKre 1 XUMHYECKIE
cBolcTBa (0OlIME Kak MpEACTAaBUTENS KJacca KHUCIOT U chneuudpuyeckue),
npUMeHeHNe. XUMHUYECKHE PEaKIMu, JIeXkKallhe B OCHOBE TMOJYyUYEHHsI a30THOM
KHUCIIOTHl B TIPOMBINIIEHHOCTH. HuTpatel u HUTpUTH. KadecTBEeHHBIE peakIuu Ha
HUTPAT- W HUTPUT-AaHUOHBL. XWMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Ccpembl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE NOXKIM, 3arps3HEHHE BO3[yXa, IOYBHI H
BOJIOEMOB).

®ochop, ammorponubie Momupukanuu pochopa (Oenmpiii W KpacHBIM
docdop), pusnueckue U XUMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METaIaMH,
KHUCIIOPO/IOM, Tajor€HaMu, KOHLIEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIOTAMH).
Oxcunbt pochopa (Ill, V), dpochopnas xucnora, duznueckne U XUMHUECKUE
cBoiicTBa, monmyudeHnue. KadectBenHnas peaxuus Ha ¢gochar-uonsl. [lpencraBnenus
o rasorenuzaax ¢ocdopa (I, V).

[lonsiTue 0  MHMHepanbHBIX  yAoOpeHMsiX. A30THble, (ochopHbIE,
KOMIUIEKCHBIE ynoOpeHus. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl
coeIMHEHUsAMU a3oTa U (pocdopa.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIICHUS.

VYrnepon, amtorpornnbie Moaudukanuu (rpadur, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKM), (U3MUECKME W XUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB
(B3auMoOAEICTBUE C METAJlJIaMU, HEMETAIJIaMU, KOHIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucioramu). [lonstue 06 anpcopOuun. KpyroBopot yriepoaa B mpupoze.
Oxkcunpl yrieposa, nx Gu3nuecKue U XMMHUYECKUEe CBOMCTBA, JEHCTBHUE HA JKUBHIC
OpPraHu3MBbl, MOTYyYEeHUE W MPUMEHEHHE. DKOJIOTHYECKHe TPo0ieMbl aTMoc]ephl,
cBsi3aHHble ¢ okcugoM yriepoaa (IV). VYrompHas Kuciaora W €€ COJU, HX
dusznueckre U XMMHUYECKUE CBOMCTBA, MONy4YyeHUE W npumeHeHue. KapOoHartsl,
rUIpoKapOOHaThl, WX cBoWcTBAa. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHne kapOOHATOB B OBITY, MEAULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HICTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriaepoja: yrieBoAoponabl (MeTaH, 3TaH, 3TWJIEH, AlleTWIEH), 3TaHOJ, IVIMLIEPUH,
yKCycHas kuciota. [IpupogHbple UCTOYHHMKHU YIII€BOAOPOJAOB (Yrojb, IPUPOIHBIN
ra3, He)Th), MPOJIYKTHI UX MEPepabOTKH, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOIOTMYECKH BaXKHBIX OPTaHUYECKUX BEIIECTBAX — JKHpax, OenKax,
yraeBogax — M WX POJM B KU3HH 4YeNOBeKa. EJIMHCTBO OpraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.



KpeMHuuii, ero ¢usnueckue M XHMMHUYECKHE CBOMCTBA (B3aMMOJAEWUCTBHE C
MeTaJJlaMH, KUCIOPOJOM, YIJIEPOJIOM, TaJIoreHamMM), MOJTyYeHUEe W MPUMEHEHUE.
Ponw kpemuus B npupoge u texuuke. Oxkenn kpemuus (1V), kpemHueBast Kuciora,
CWJIMKAThl: (DU3UYECKHE M XUMHUYECKHE CBOMICTBA, MOJIYYEHUE M MPUMEHEHUE B
OBITY W NPOMBIIIJIEHHOCTH. BakHellline CTpOUTeNbHbIE MaTepHUalibl: KEPAMHKA,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEITHEBHON KU3HH.

bop. Ocobennoctu crpoenus aroma. OOume npeacTaBieHus O (PU3NYECKUX
Y XUMUYECKUX CBOMCTBax. bopHas kuciora.

OKCNEepUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3liaMy MPUPOJAHBIX XJIOPUIOB (TaJIOr€HUIOB);

[POBEJICHUE ONBITOB, OTPAXKAIOIIUX (U3UUECKHE M XUMHUYECKHE CBOICTBA
rajioreHOB U UX COEIUHEHUN;

U3YYEHUE CBOWCTB COJISTHON KUCIIOTHI;

NpOBEACHNE KaUYECTBEHHBIX PEAKIUi Ha XJIOPUI-, OPOMUA- U UOAU-UOHBI U
HA0JII0ICHHE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3liaMu Cephl U €€ MPUPOAHBIX COCIMHEHUI;

HAONIOICHUEe ~ mpolecca  OOyryIMBaHUSL  caxapa O  JIEHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI;

U3y4eHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIIOTHI;

IPOBE/ICHHE KAUYE€CTBEHHBIX pEAKIUW Ha Cylnbuna-, cylnbPur- U cyibdar-
MOHBI U HA0JII0/IEHNE IPU3HAKOB UX MPOTEKaHUS;

O3HaKOMJIEHHWE C (U3MYECKUMU CBOMCTBaMHM a3oTa, Qocdopa u ux
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yI0OpEHMUI;

NoJlydueHue, coOMpaHue, pacro3HaBaHHE W HM3Yy4YEHHE CBOWCTB aMMHUaKa,
M3Y4YEHHUE CBOMCTB COJIE aMMOHHUS;

IPOBEJICHNE KAYECTBEHHBIX PEAKUUI HA MOH aMMOHUS, HUTPUT-, HUTpAT- U
(dbocdaT-uOHbBI U U3yUYEHHUE MPU3HAKOB UX MPOTEKAHUS;

W3YYEHUE B3aUMOJIEHCTBUS KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEMBIO,
CBOUCTB (hoC(HOPHON KUCIIOTHI U €€ COJIeH;

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK anmasa, rpadura u
dynnepena, ¢ mpoueccoM aacopOLMKU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yTJIEM U YCTPOICTBOM MPOTUBOra3a;

[OJly4E€HHE, COOMpaHHEe, PACIIO3HABAHUE M M3YYEHHUE CBOWCTB YIJIEKHCIIOrO
rasa;

NPOBE/ICHHE KAauyeCTBEHHBIX peaKIMil Ha KapOOHAT- W CHJIMKAT-UOHBI U
U3Y4YECHHE NPU3HAKOB UX IPOTEKAHNUS;

U3y4eHHE B3aUMHBIX MIPEeBpalIeHU KapOOHATOB U THAPOKApOOHATOB;



O3HAKOMJICHHE C OOpa3laMu MPUPOJHBIX KapOOHATOB M CHJIMUKATOB, C
MPOIYKIIMEN CUIIMKATHON MPOMBILIJIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTallbl U UX
COEIUHECHUS.

MeTaJuibl U UIX COeIMHEHUS

O6mme cBoiictBa MetawioB. OOmas XapakTepPUCTHKA XMUMHYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX MOJO0XKeHUs B [leproanueckon cucreme
xumuueckux 3nemeHToB J1. 1. Menneneesa u ctpoenus atroMoB. Meraiuiel A- n b-
rpynn. CTpoeHuE MNPOCTHIX BEHIECTB — METAUIOB. Merauindeckass CBs3b H
MeTaJUTnYecKasi KpUCTA/NINYECcKasl penieTka (MpUMHTHBHAs KyOudeckasi, 00bEMHO-
EHTPUPOBAHHAS KyOudeckas, rpaHeleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHasi IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJUIOB OT CTPOEHUS KPUCTAJUIOB. OJEKTPOXUMUYECKUN P HANPSKECHUN
MeTaiioB. OO1IMe XUMHUYECKHe CBOMCTBA MeTaiuioB. OO1Ire crnocoobl MOTydeHUs
METaJJIOB, METAILTYPrHUsl. DJIEKTPOJIU3 PaCILUIaBOB U PACTBOPOB COJIEN KaK OAUH W3
croco0oB mostydeHusi MeTaiioB. [loHATHE O KOppo3uM METaaioB, OCHOBHBIC
crocoObl 3amuThl MX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
Opon3za). [IpuMeHeHre METaIOB U CIUIABOB B OBITY U MIPOMBIILJICHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTamwibl: nojiokeHue B llepuonnueckoil cucremMe XMMHUECKUX
snementoB JI. M. MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXJECHHE B IPUPO/IE.
Ou3NUecKue U XMMUYECKUE CBOMCTBA (HAa MpUMeEpE HATPHUS U Kajus), MOJydYeHUE.
OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHre MIeNOoYHbIX METAIIJIOB U UX
coequHeHui. buonornueckas poJyib HaTPUS U KaJIHsL.

[IlemoyHO3€MENBbHBIE METAJUIBI MAarHUM W KaJbLMU: TOJOXKEHUE B
[lepuognueckoit cucreMe xumuueckux 3neMeHToB [[. M. MeHnneneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3nyecKrue U XUMUYECKUE CBOMCTBA MarHus
U Kajapliusg. BakHelmme coeuHEHUs KaiblUs W MarHus (OKCHJ, THAPOKCHII,
CoNiu), CBOWCTBa, NMpuMeHeHue. JKecTKOCThb BOABI M CHOCOOBI €€ YCTpaHEHUS.
Kpyrosopor kanbuus B nmpupo/e.

AJIFOMUHUE: TIOJIO)KEHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxkaecHue B mpupoae. Ouszmueckue u
XMMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
amomuHus. [I[puMeHeHne aTtOMUHUS U €T0 CIUIABOB.

Memannwt b-2pynn

OOmiass xapakTepucThKa MeTaioB b-rpynm  (mOOOYHBIX  HOATPYIIN):
nonoxxkenue B Ilepuognueckor cucreme Xxumuyeckux onementos [ .
MenpeneeBa, 0COOCHHOCTH CTPOSHHUS aTOMOB. SIBIIEHUE «IIpOBaay AJIEKTPOHA Ha
npuMepe CTPOEHHUs aTOMOB XpoMa, Meau, cepedpa. BajieHTHbIE COCTOSIHUS aTOMOB



d-a;1eMeHTOB, CTEMEHW OKHCICHHS aTOMOB B COCAUHCHUSAX. 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUJIPOKCHIOB METAIOB OT 3HAYECHUS
CTEMEHU OKUCIICHHS DJIEMEHTa B COCAUHEHHM (Ha MPUMEpPE COCIMHEHUN XpoMa).
[TepBoHauanbHBIE NPEACTABICHUS O KOMIIEKCHBIX COSNUHEHUSX.

Menp u cepebpo: CTpOEHHUE aTOMOB, CTENEHU okuciaeHus. OOiue KpaTKue
NpencTaBlieHus O (U3UYECKUX U XUMHYECKUX CBOWMCTBAX MPOCTHIX BEIIECTB
(B3aUMOJICHCTBUE C KUCIOTAMU-OKUCIUTENAMH), 00 MX OKCHAAX, TUAPOKCUIAX H
CoJIsIX, uX NnpuMeHeHuu. [IpencraBieHuss 00 aMMHUAYHBIX KOMIUIEKCaX cepedpa u
Meau. KadecTBeHHbIE peakiiuy Ha KaTHOHBI Meau (2+) u cepebdpa.

[{uHK: cTpoeHue aToma, CTETIeHb OKUCICHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIC CBOMCTBA OKCHIA U TUAPOKCHIA.
KauecTBeHHbBIC peakilMy HA KATUOHBI IIMHKA.

XKene3zo: crpoeHne aroma, CTENEHU OKHCIEHMS. HaxoxneHue B NpUpOJE.
du3nuecKre U XUMUYECKHE CBOMCTBA Kelie3a, MpUMEHeHHe. bruonornueckas poib
wene3a. Oxcuapl, rugpokcuasl u conu xeneza (ll) u xenesa (lll), ux cocras,
cBOMcTBa M TmonyueHue. KadecTBEHHbIE peaklMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kele3a. [Ipor3BOACTBO 4yryHa U CTalH.
DKOJOrUYecKue MpoodIeMbl, CBI3aHHBIC C METAILTYPTUYECKUMHU MTPOU3BOACTBAMHU.

DKCNEPUMEHTATBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHME C oOpa3llaMM METaUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaAMHU;

MOZEIUPOBAHNE METATUIMYECKON KPUCTATUTMYECKOUN PEIIETKH;

W3Y4YEHHE B3aUMOJECHCTBUS METAJUIOB C BOJOM, C PACTBOPAMH COJEH H
KHCJIOT, MCCJIEIOBaHUE MPOLIECCOB AJIEKTpoian3a pacTtBopoB xjopuiaa menu (1) u
MOJIN/IA Kajusl, KOPPO3UU METAILJIOB;

U3Y4YCHHE OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHJIOB KalbllUg W HATPUSA C
BOJIOH, UX THIAPOKCUAOB — ¢ okcuaoM yriepoza (V) u kucimoramu;

U3y4eHHE CBOMCTB KapOOHATOB U TMIPOKAPOOHATOB KaJIbIIHSI, )KECTKON BOJIBI;

U3YYEHHE TPOLECCOB IMOJYYEHUS TUAPOKCUAOB XKEIe3a, UX XHUMHUYECKHX
CBOJCTB;

U3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIBIIMS, aTFOMUHMS, ITMHKA, jkene3a (2+) u xxenesa (3+), meau (2+);

HAOJIIO/ICHUE W OMKMCAHKME OKpPAIIMBAHUS TUIAMEHU MOHAMHU HATPUS, KAl U
KaJIBIIUS;

uccieoBaHue aM(OTEPHBIX CBONCTB THUIPOKCUIA ATIOMHUHUS, THAPOKCHUAA
xpoMma (I1l) u rugpokcuaa NUHKA;

pelIeHrne 3KCIepUMEHTANBHBIX 33/1ad Mo TeMe «BaxHelue MeTamibl U UX
COCIUHECHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemectBa 1 Marepuanbl B NOBCEIHEBHOM KW3HU YeEJIOBEKAa. BaxkHenue
BEI[ECTBA W MaTepHalibl, 00JaCTH UX NMPUMEHEHHUs. be3omacHoe HcCIonIb30BaHUE
BCIIECTB M XHMHUYECKHUX peakiuii B ObITy. IlepBas moMoIs Nnpu XUMHYECKHUX
0’KOTax U OTPABJICHUSX.

HoBble maTepuanbl ¥ TEXHONOTUU. [[pUHIUIIBI «3€TIEHON XUMUN.

OCHOBBI HKOJIOTMYECKON T'PaMOTHOCTH. XHUMHUS M 3/I0pPOBbE. 3HAUYCHHUE
M3y4aeMbIX XHUMHUYECKHX JJIEMCHTOB M MX COCIWHCHHUHN IS (YHKIIMOHUPOBAHUS
opranuzMa yenoneka. [loHsTHe 0 37J0pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaKOIIEH cpeibl. DKOJIOTHYeCKue MpoOIeMbl,
CBSI3aHHBIE C COCAMHEHUSAMHM YIJIEPOJA, a30Ta, CEPhI, TAKEIbIX MeTaJUIOB. [loHsATHE
o IIJIK. Poip XumMuu B pelieHUH SKOJIOTHISCKHUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SBJICHUM: O3HAKOMJICHHE C
oOpasaMu MarepuajgoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalibl),
ONPENEIICHUE KHUCIOTHOCTH MPUPOAHBIX BOJ, MOJECIMPOBAHUE Mpolecca
00pa3oBaHus KUCIOTHOTO J0K/s, U3YYEHHUE €ro BO3ACHCTBHS HA MAaTEPUAIBI.

IloBTOpeHMe U 00001IeHNe 3HAHUI OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB

[lepuonnueckuii 3akoH U llepruoanyeckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUN B IEPUOJAX U TPYIIax.

CrtpoeHue BeliecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSTHUM. Bupl
XUMHYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU
PELIETKN U BUJla XUMUYECKOMN CBSI3H.

Knaccudpukanys XuMHUUECKHUX peakluid 10 pa3IudHbIM  IpPU3HAKaM.
[IporHo3upoBaHue BO3MOXXHOCTH NPOTECKAHUS XWMHUYECKHX IPEBPALICHUN B
pa3JUYHBIX YCJIOBUAX HA OCHOBE MPEACTABICHUA XWMHUYECKOWM KHUHETUKH U
TEPMOJIUHAMUKHU.

XUMHYECKHUE peakiuu B pactBopax. ['maponus coneid. Peakunu okucCieHUs-
BOCCTaHOBJICHUS. DJIEKTPOIIH3.

CBolicTBa KHCJIOT, OCHOBAaHMM M COJieM B CBeT€ IMPEICTaBICHUN 00
BJIEKTPOJUTUYECKON  JUCCOUMAIMA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIUAX.

Meoscnpeomemnbnie ceasu

Peanuzanusa MexnpeaMeTHBIX CBA3€W NpPU HM3YYECHHMM XUMHUH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITHUM, TaK U OHSATHUH, IPUHATHIX B OTJICJIbHBIX €CTECTBEHHBIX HAYyKaX.

OO6mme ecTecCTBEHHO-HAYYHBIE TIOHSTHS: SABJICHUE (TPOIIECC), HAYYHBIN (HaKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KilacCH(HKAIHS, TEPHOIUYHOCTb,



HAOJIIOJICHHE, DKCIICPUMEHT, MOJCIUPOBAHUE, HM3MEPEHHE, MOJICNb, TEXHOJIOTH,
MaTepHUabl.

®dusrka: BEIICCTBO, TENO, (U3MUCCKUEC BCIWYUHBI, CIUHHUIIBI H3MEPCHHS,
Macca, 00bEM, KOJTHUYECTBO TEIUIOTHI, aTOMbI U MOJICKYJIbI, arperaTHbIC COCTOSTHUE
BEIIECTBA, CTPOCHHUE Ta30B, JKUIKOCTEH W TBEPHAbIX (KPHUCTAUIMYCCKHUX) Tel,
KpUCTAJUIMYECKasl peIIeTKa, 3JICKTPOH, SJIpPO aroMma, IIPOTOH, HEUTPOH, HOH,
HYKJIMJI, ©30TOIIbI, KBAHThI, PaJO0aKTUBHOCTh, ajdb(pa-, OeTa- ¥ raMMa-u3JIydeHue,
AJIEKTPUICCKHUI 3apsj, TPOBOJIHUKH, TOJIYIIPOBOIHUKH, TUIICKTPUKH, COTHECIHBIN
CIICKT], pa3jioKeHHe OCJIOro CBeTa B CIIEKTP.

buomnorus: skocucrema, 6uocdepa, horocuHTE3, IPOIIECCH OOMEHA BEIECTB,
MUHEpAJIbHBIC YAOOPCHHUS, MHKPOAIJIEMEHTBI, MAaKpOIJIECMEHTBI, IHUTATEIbHbIC
BEIIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE IOPOIBI,
MOJIC3HBIC MCKOIIaeMbIe, TOILIUBO, BOJIHBIC PECYPCHI, TUIaHETa 3eMJIs.

TexHOMOrusA:  CTPOMTEIbHBIC  TCXHOJOIHH,  CCIIbCKOXO3SHCTBCHHBIC
TEXHOJIOTMH, TEXHOJIOTHHU DJICKTPOHHON IPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOT'PAMMGBI TT0 XVMUA
HA VPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON IEATEIbHOCTH 00pa30oBaTEIbHONW OpraHU3aliid B COOTBETCTBUU C
TPAJULUMOHHBIMU POCCUICKHUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE MpaBWIaMU M HOPMAaMHU TIOBEACHHUS U
CIOCOOCTBYIOT TMpOIECCaM CAaMOIIO3HAHUS, CAMOpPa3BUTUS W  COLMAIH3AIUU
00yyYarommxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMONl TO3UTHBHBIX IIEHHOCTHBIX OpUEHTAUUN W
pacIIMpEHUE ONBITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuOTHYECKOTr0 BOCIIUTAHUS:

NPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M MCTOPUYECKOMY HACJIEAUI0, MOHUMaHUE 3HAYEHUS XHMHUYECKOU
HAyKU U TEXHOJOTMHU B JKU3HU COBPEMEHHOI'0 OOIIECTBAa, B PA3BUTHH SKOHOMHUKHU
Poccuu u cBoero pernona;

2) rpaIaHCKOI0 BOCIIUTAHMSA:

NPEACTaBICHUE O COIMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUNYHOCTHBIX
OTHOILIEHWM B KOJUICKTHUBE, TMPOSIBICHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3zHo00pa3HON COBMECTHOM I€ATENbHOCTH;

CTpeMJIEHHE K B3aUMOIIOHMMAHUIO M B3aUMOTIOMOIIHM B MpoIlecce YUeOHOH U
BHEYUYEOHOU JEeSTEIbHOCTH;

TOTOBHOCTh OLIEHHMBATh CBOE MOBEJCHHE M MOCTYNKHA CBOMX TOBApHILEH C
MO3ULIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIEICTBUUI
IOCTYIIKOB;

3) popMuUpPOBAHUA LEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BELIECTBE M XHMMUYECKOW pEeaKuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAUMBIC IS
MOHUMAaHHUS CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOrO MO3HAHUS ISl Pa3BUTHs Ka)KIOrO YeJ0BEKa
U MPOM3BOAMUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMUSA» B
CUCTEME HAy4HbIX NPEACTABICHUM O 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOIOTHYECKOU CPEAOM;

NO3HaBaTeNbHAST MOTHBALlMs W HWHTEpeC K OOyYEHHUIO, TOTOBHOCTh W
CIIOCOOHOCTh K CAaMOpa3BUTHIO M CaMOOOpa30BaHMIO, K MCCIEAOBATEIbCKOM



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBJICHHWS W YPOBHS JajbHEHIEro
o0yJeHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HH, OTBETCTBEHHOI'O OTHOIIEHHUA K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/I0pOBbI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOToisl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIIECTBAMU B YUEOHBIX U )KMU3HEHHBIX CUTYALMSIX;

5) Tpy10BOr0 BOCIUTAHMS:

(opMUpOBaHUE LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOW JEATEIbHOCTH KaK
€CTECTBEHHOH MOTPEOHOCTH YeJIOBEKa M K UCCIIEAOBATEIbCKON NEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHbIM C XMMHUEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cephl, OCO3HAHHWE BO3MOXKHOCTH CaMOpeasiu3allii B 3TOM
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYILECTBOBAHHS;

NOBBILLIEHUE YPOBHSA HKOJIOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXalollel cpeabl; OCO3HAHHWE TIJI00ANIBHOIO XapakTepa HKOJIOTHYECKUX
npobjieM W ImyTed UX peuieHHs; CHOCOOHOCTh NMPUMEHSATh 3HAHHUSA, MOJydaeMble
OpU U3YYEHUH XUMUM, JUISl PELICHHs 3a]1ay, CBSI3aHHBIX C OKPYXAIOLIEW Cpenoil;
AKTUBHOEC HEIPUATHE JEUCTBUN, IMPUHOCIIIUMX Bped OKPYXKaAKLIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSX B3aUMOCBSI3H
IIPUPOAHOM, TEXHOJIOTMYECKOM M COLUMAIIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
NPAKTUYECKOM 1EeSITENTbHOCTH IKOJIOrMYECKON HAalPaBIEHHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl O0YYaIOMIMXCSA, OCBOMBIIMX MPOrpamMmy IO
XMMHUHU OCHOBHOI'O 00111er0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHE MEXIUCUUTUTUHAPHBIX (MEKIPEAMETHBIX) MOHATHHA, OTPaXKAIOIIUX
MaTEpHAIbHOE E€IMHCTBO MHpa W IpOLECC NO3HaHUSA (BEIIECTBO, CBOMCTBO,
SHEprusi, sSBJICHUE, HAyYHBIA (PaKT, 3aKOHOMEPHOCThb, TMIOTE3a, 3aKOH, TEOpus,
Ha0JII0/ICHHE, U3MEPEHHE, UCCIIE0BAHHUE, SKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHUBEPCAJIbHBIMU Y4EOHBIMU JEHCTBUAMH (TIO3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMHU,  PEryJSATHUBHBIMU), BOKHBIMU ~ JIJI1  TOBBILICHUS
3G (hEeKTUBHOCTH OCBOCHHS COZAEpKaHUS y4eOHOro mnpeamera, (OpMUPOBAHUS



KOMIICTCHITUM, a TaKXKe MIPOEKTHO-UCCIIEIOBATEIHCKOM JICATEIBbHOCTH
o0yyJaromuxcsi B Kypce XuMUH;

CITOCOOHOCTh HMX MCIIOJIB30BaTh B Y4eOHOM, MO3HABATEIHHON M COIUAIbHOU
MIPAKTHUKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE J1elicTBUSA

ba3oBble JJornyeckue 1eMCTBUS:

YMEHHUSI MCIOJIB30BaTh IMPUEMBI JIOTUYECKOIO0 MBIIIJICHUSI MNPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBIC] XUMUUYECKUX MOHSATUM (BBLACIATh UX CYIIECTBEHHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C APYTMMH IOHSTHUSIMH); aHATU3UPOBATD,
CpaBHUBATh, 00001aTh, BBHIOUPATh OCHOBAHWUS JUIA KJIAaCCUPHKAIUU U
CHUCTEMATHU3allMi XUMHUYECKUX BEUIECTB U XMMHUYECKUX PEAKIINM; YCTaHABIWBATh
NPUYUHHO-CJICICTBEHHbIE CBS3M MEXAYy OOBEKTaMH HM3YYCHHUS, CTPOUTH
JIOTUYECKUE PacCyXIeHHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, [0 AHAJIOTUH);
npeasiaraTb KPUTEPUU U BBISBIATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
M3y4yaeMbIX Mpoleccax U SIBJICHUAX; MPOBOJAUTH BBIBOABI U 3AKJIIOUCHUSA; YMECHUS
MPUMEHSTh B TPOIIECCE IMO3HAHUS MOHSITUSA (NIPEIMETHBIC U METAlpPEeAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMble B XMMHH, TPEOOPa30BHIBATH
MOJICJIbHBIC MPEJCTABICHUS] — XUMUYECKHUM 3HAK (CHUMBOJI 2JIEMEHTA), XUMUYECKast
dbopmysia 1 ypaBHEHHE XMUMHYECKOW peaKIMd — MPH PEIICHUU Y4eOHBIX 3ajady; C
Y4ETOM JTHUX MOJEIBHBIX TMPEACTABICHUA XapaKTEpU30BaTh H3ydaeMble
XAMHUYECKHUE BENIECTBA U XUMHUYECKHUE PEAKIIHU.

ba3zoBble wuccien0BaTeIbCKHE JeMCTBUS (METOAbBI HAYYHOI'0 IO3HAHUS
BeEILECTB M sIBJIEHMIT):

YMEHHSI MPUMEHATh METOJIbl HAYYHOTO ITO3HAHMUS BEIIECTB M SIBJICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B YyUeOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIIEIOBATENBCKOM AEATEIbHOCTH;

YMEHMSI HUCIOJb30BaTh IMOCTABICHHBIE BOMPOCHI B Kaye€CTBE MHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u (GopMynupoBaTh MpoOJieMy, ONpEAesaTh IEdb U 3aJadyd, COOTBETCTBYIOIIUE
penieHnto mpoOJieMbl; MpejiaraTh ONMUCATEIbHYIO WU O0BICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMEHHS TMPOBOJIUTH HM3MEPEHUS HEOOXOIMMBIX
napaMeTpoB, BBIYMCIICHUS, MOJACIUPOBAHUE, HAONIOACHUS ¢ OSKCIICPUMCHTHI
(peanbHBIE U MBICIICHHBIE), CAaMOCTOSITEILHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBath 0000IIEHHS U BBIBOJBI MO pe3yJibTaTaM MPOBEICHHOTO OIbITA,
UCCJIEJIOBAHMS, COCTABIISITh OTYET O MPOJICIAHHON padoTe;

PabGora ¢ undopmanmei:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGPOpManmu (HaydHO-

MOMyJIApHAsT JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOCOOUS,



pecypcebl MHTEpHETa); aHAMTM3UpOBaTh MHPOPMAIMIO M KPUTHYECKU OLICHUBATH €€
JOCTOBEPHOCTb W  HENPOTUBOPEUMBOCTb, OTOMpAaTb U  HMHTEPHPETUPOBATH
UHPOpMAIMIO, 3HAYUMYIO JJIsl pelleHus] yuyeOHOM 3alay; yMEHUs NPUMEHSTbH
paznuyHble METOAbl M (OPMYJIHMPOBATH 3ampOChl NPU TOUCKE U 0TOOpE
uHpOpMAIUK, HEOOXOAUMOW MJisi BBIMOJHEHUS Y4YeOHBIX 3ajad; HMCTOIb30BaTh
UHPOPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJIOIMM M pa3JIMYHbIe MOUCKOBbHIE
CHUCTEMBI; CAMOCTOSATEIbHO BBIOMpATh ONTHUMAbHYIO (OpMY MpEACTaBICHUS
uHpopmauu (cxXembl, TIpauKu, IUarpaMMbl, TaOJMIbI, PUCYHKH U JIpyrue
(GOpMBI); YMEHHS HCIIONB30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEICTBa pabOTHI C
XUMHYECKON HMH(pOpMaIMell; NpUMEHSATh MeXNpeaMeTHble ((pusmueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOpMysbl, aOOpeBUATYPhl, HOMEHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HarjasiAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HEﬁCTBHﬂ:

1) ymenust oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

NPE/ICTAaBIIATh TOJYyUYECHHbIE PE3YJIbTaThl TMO3HABATEIBHOW MESITEIBHOCTU B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Tpe3eHTaIuen
pPE3yNbTAaTOB BBHITIOJIHEHHUS XHUMHUYECKOTO SKCIEpUMEHTa (HCCIeIOBATEIbCKOM
1a00paTOPHON MIIM MPAKTUIECKOW pabOThI, y4eOHOTO MPOEKTAa); B XOJE AUATIOTa U
(MNM) TUCKYCCHUU 3a7]aBaTh BOMPOCHI MO 0OCYKIaeMOI TeMe U BbICKa3bIBaTh UJIEH,
(dbopMynHpOBaTh CBOM MPEMIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS MPEIOKEHHOM
3a/1a4i.

2) yMeHHsI y4eOHOT0 COTPYAHUYECTBA (TPYIOBasi KOMMYHHUKAIIUS ):

y4acTBOBAaTh B TPYIIOBBIX (opmMax padOTHI: MIAHUPOBATH OPTraHU3AIIUIO
COBMECTHOW pabOThI, OMpPENENsATh CBOI POJIb, PACIPENENsATh 3aJadyd MEXIY
YJICHAMH TPYIIBI;, BBIOJHATh CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
NEHCTBUS C ACUCTBUSIMU JIPYTUX YICHOB KOMAaHbI, ONpPENENsTh KPUTEPUU IO
OIICHKE KayeCTBa BBHITIOJHEHHON palOoThI; peliaTh BO3HHUKAIOIIHME MPOOJIEMBbl Ha
OCHOBE ydeTa OONIMX HMHTEPECOB W COIJIACOBAHMS MO3WIUI, y4acTBOBaTh B
oOcyXneHnn, OOMEHE MHEHUSMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICHCTBHUS.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

OBJ'I&I[GHI/IG YHUBCPCAJIbHBIMU y‘-IC6HI>IMPI PETYIIITUBHBIMHA I[GﬁCTBPIHMPI
BKJIIFOYACT PA3BUTHUC CaMOOpPIraHHU3allkKh, CAMOKOHTPOJIAA, CAMOKOPPCKIOHUH, B TOM
YUCJIC:



YMEHHSI pellaTh ydyeOHbIE U HCCIIEIOBATENIbCKUE 3aJjaud: CaMOCTOSTEIbLHO
BBIOMpATh CHIOCO0 peleHus yuyeOHOW 3aauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pemieHusi, BbIOWpaTh Haubojee MOAXOMSIIMIMM C YYETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MpHU PEIICHUN YYEOHOU WiIu
UCCIIEOBATEILCKOM  3ajJaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yIbTaTOB
dbopmynupoBaTth 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE
IPOIIECCOB; AHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JEHCTBUA C
IUIAHUPYEMBIMU  pe3yJbTaTaMH, OCYIIECTBIISITh CaMOKOHTPOJb JIE€SITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHajn3a U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS MPOrpaMMbl MO XHMMHU OCHOBHOIO
obmrero oOpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee coaepKaTelbHOe
SAPO C TMPEAMETHBIMU pe3yJbTaTaMu 0a30BOr0 YpOBHS, COTJIACOBAHBI MEXKIY
co0OM, 4TO TO3BOJSAET PEATM30OBHIBATH YIUIYOJIEHHOE M3Yy4YEHUE KaK B paMKax
OTACJBHBIX KJIACCOB, TaK M B paMKax pean3aluu HHIUBUIYAIbHBIX
o0pa3zoBaTeIbHbIX TPACKTOPUM, B TOM YHUCJIE MCIIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranmzanuu. [lo 3aBepiieHnn peanu3anuu MPOTPaMMbl YIITYOJICHHOTO YPOBHS
oOyyJarolmecsi CMOTyT JieTallbHEE OCBOUTH MaTepual, OBJIAJeTh PaCIIUPEHHBIM
KPYT'OM MOHSITUN U METOIOB, peIIaTh 3aJ1auu 00Jie€ BHICOKOT'O YPOBHS CJIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOUYAIOT: OCBOCHHE OOYUYAIOIIUMHUCS HAaYYHBIX
3HaHWM, YMEHUA W CTHOCOOOB JCWCTBUI; OCHOBBI HAYYHOT'O MBINIJICHUS; BUJIBI
NEATENIbHOCTH MO  TOJIYYEHUIO HOBOIO  3HAHWS, €ro HHTEPIpETalNH,
nmpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX M PEATbHBIX )KU3HEHHBIX
YCJIOBUSX; 00€CIIEYMBAIOT BO3MOXKHOCTH YCIICIIHOTO OOYYEHHUS Ha CIEAyIOIeM
ypOBHE 00pa3oBaHMS.

K xonmy oOyuenus 6 &8 knacce y oOyuatomerocss OyayT chopMupoBaHb
CIICAYIOIIME MPEIMETHBIC PE3yJbTaThl M3YUYCHHS XUMHUH Ha YIriIyOJCHHBIM
ypOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX ITOHATHM: aTOM, MOJIEKYJIa,
XUMHUYECKUN DJEMEHT, METaUl, HEMETaJUl, AJUIOTPONMs, IPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIEHTHOCTH,
OTHOCHUTEINIbHAS aTOMHAass M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JOJS XHMHUYECKOrO 3JIEMEHTa B COCAUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTENbHAS IIJIOTHOCTh Ia30B, OKCUJI, KUCJIOTa, OCHOBAHUE,
Colib, aM(OTEpPHbIA OKCHI, aM(pOTEPHbIA THUAPOKCHUJ, XUMHUYECKas peaxkuus,
KJaccu(UKausl peaklmil: peakuud COCIUHEHUs, PEAKIMKU PA3I0KEHUS, PEaKINU



3aMellleHusl, Peakuuu OOMEHa, 3K30- U DHIOTEPMHUUYECKHE DPEAKIUHU; TEIIOBOU
ahdexT peakiuu; SAPO aroMa, IEKTPOHHBIM CIIOM aroma, aTOMHas OpOUTalb,
paguyc aTtoMa, XMMHAYECKas CBs3b, NOJISIPHAs M HETOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAasl CBS3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJSA BeEIIEeCTBa
(mporieHTHast KOHUEHTpalMs) B PacTBOpPE, MOJIIpHAs KOHILIEHTpAlUsl BEIEeCTBA B
pacTBOpe; DIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIECHMs, OKUCIUTEIN U
BOCCTAHOBMTEIIH, OKHCIICHHE " BOCCTaHOBJICHHUE, OKHCIIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU, METO/I AJIEKTPOHHOI O OaaHca;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUA H
IIPUMEHATH 3TH NOHATUSA IIPY ONIMCAHUU BELIECTB U UX NPEBPALLECHUM;

UCMOIb30BaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTaBIEHUS (hOPMYJI BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEaKLNN;

OTpEAENSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAUHEHUSX,
CTENEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COEIUWHEHHUSAX, MPUHAICKHOCTH
BEIIECTB K OINPENEICHHOMY KJIacCy COSAUHEHHI 1Mo hopMyiaM, BUAbI XUMHUUECKON
CBA3M (KOBJIEHTHOM U MOHHOW) B HEOPTraHUYECKUX COCUHEHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepmogmueckoro 3axkona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHA ABOTaJpo U €ro CIEICTBUM, NPEACTABICHUN O HAYYHBIX METOAAX
NO3HAHUS, B TOM YHUCJIE DKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJAX
UCCJIEOBAHUS BEIIECTB U U3YUEHUSI XUMUYECKUX PEAKLINIA;

JNEMOHCTPUPOBATh IMOHUMAaHHWE IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX IMON0keHus B [lepuoauyeckoii cucreme:

ONKCHIBATh W XapakTepu3zoBaTh TabmuuHyro Qopmy [lepuoamnueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iuyarh MOHATHUS «TJiaBHas moarpynmna (A-
rpynmna)» u «nodouHas noarpymnmna (b-rpymnma)y», «Manabie mepuoab» U «OOoJbIITNe
IEPUOIBDY;

COOTHOCUTH 00O3HAYEHHUs, KOTOpble UMeroTcsl B Tabnuue «llepuonuueckas
cuctemMa xumuyeckux oanemeHtoB JI. WM. MengeneeBa», C  UYUCIOBBIMU
XapaKTEPUCTUKAaMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
A11pa, O0IIee YUCIIO IEKTPOHOB U PACHPEIETICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBsI3b MOJOXKEHUs »dyeMeHTa B Ilepuoguueckoit cucreme c
pacrpeneneHueM JJIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSAM, IOAYPOBHSIM U
OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUO/IOB;

KJIacCU(ULIUPOBATh XWMHYECKHE BJIEMEHThl, HEOPraHMYECKUE BEIIECTBa,
XUMHUYECKUE PeaKiuu (110 YUCIy U COCTaBYy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 1O
TeIIoBOMY 3P heKTy);

XapakTepu3oBaTh (OMHMCHIBATh) (PU3MUECKHME U XMMHUYECKHE CBOWCTBA
IPOCTHIX U CIOXHBIX BEHIECTB: KUCIOPOAA, BOJOPOAA, BOAbL, O0LIME XUMHUUECKUE



CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHUN M COJIeH, T'€HETUYECKYIO CBSI3b MEXKTY
HUMU, TMOATBEPKIAsi MPUMEpPaAMU MOJEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIU;

OMUCHIBATh POJIb KUCIOPO/A, BOJAOPOAA U BOABI B MPUPOAHBIX MPOIECCaX, B
KUBBIX OpPraHU3MaX, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MO’KHO€ HUCIIOJIb30BAaHNE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSCHATh W MPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
coCTaBa M CTPOCHHS, BO3MOXKXHOCTH MPOTEKAHUSI XUMUUYECKUX NpEBpalleHUui B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYKO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOr0 3JIEMEHTa B COCIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHUYECKOrOo 3jeMeHTa 1o (opmylie COCIUHEHUS, HaXOIUTh
npocreiyo GopMyy BEIIeCTBA 10 MAaCCOBBIM UM MOJIBHBIM JIOJSIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIECTBA B PACTBOpPE, MOJSPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUSIM XUMUYECKOU pEaKIuu;

MPUMEHSATh OCHOBHBIC OINEpallid MBICIUTEIBHON JCSITEILHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IeHNe, CUCTEMAaTH3alllI0, KilacCUu(PUKAIMIO, BHISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3€Ml — JJIsI W3Y4YEHHs] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIE METO/bl MTO3HAHUSI — HAOIIO/ICHUE,
U3MEpPEHUE, MOJACIUPOBAHUE, DKCIEPUMEHT (pEaIbHBI M MBICICHHBIN) — s
OCBOCHHUSI Y4EOHOT'0 COIEp>KaHuUS;

packpbiBaTh  CYIIHOCTh IPOLECCOB OKHUCIEHUS W  BOCCTAHOBJICHMS,
COCTaBJISITb YPABHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaAKIU
(MEeTOJIOM 3JIEKTPOHHOI0 OajaHca);

YCTaHABJIMBATh CBA3M MEXKIY pealbHO HaOMIOJaeMbIMU XHUMUYECKUMHU
SBJICHUSIMU M TIPOLIECCAMHU, MMPOUCXOASIIMMHU B MaKpO- U MUKPOMHUPE, OOBICHATH
IPUYMHBI MHOTOOOPa3us BEUIECTB, COOTHOCUTh XUMHUUYECKUE 3HAHUSL CO 3HAHUSAMU
JIPYTUX y4eOHBIX MPEIMETOB;

cobmomaTh  mpaBwia Oe3omacHOM  paboThl B Jla0OpaTopuud  MpH
UCIIOJIb30BAaHUU XUMHUYECKOM TIOCYIAbl W OOOpYAOBaHHS, a TakkKe IMpaBuia
oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJTHEHUS
7a00paTOPHBIX OMNBITOB M MPAKTUYECKUX PAOOT MO MONYYEHUI0 M COOUPAHUIO
ra3o00pa3HbIX BelIeCTB (BOAOPO/Aa U KHUCIOpOAa), MPUTOTOBICHUIO PACTBOPOB C
ONpPEIEIICHHOM  MAacCOBOM  JIOJE€M  pPACTBOPEHHOIO  BEIIECTBA, PEHICHUIO
AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCJIMHCHUI;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHU XHMHYECKOW TPaMOTHOCTH,
BKJIIOYAIOIIIEH yMeHUs1 0€30IacHOro oOpamnieHus C BEIeCTBaMHU, UCIOJIb3YEMbIMU



B TTOBCEJTHEBHOM KU3HM, a TAK)K€ 3HAHWE MPABUJI IMOBEJICHUS B LIETAX cOepexeHus
3JI0POBbSI U OKPY>KAIOIIEH Cpe/Ibl.

K xonmy oOyuenuss ¢ 9 knacce y oOydaromierocss OyayT chopMHupoBaHbBI
CIeyIONMe TIPEAMETHBIC pPEe3yNbTaThl M3YyYEHUS XUMUW Ha YIIyOJIEHHBIM
YPOBHE:

PACKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHUOH, AHHUOH, SJEKTPOOTPUIATEIbHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKkilysi, TerIoBoi 3PGeKT peakluu, MOIb, MOJISIPHBIN
00BEM, pacTBOp;

3JIEKTPOJIUTBI, HEIJIEKTPOJIUTHI, JICKTPOIUTAYECKAS] TUCCOLMALNS, PEAKIUN
MOHHOI'O OOMEHa, TUAPOIU3 cojield, oOpaTUMble M HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAaHOBJICHHE, DJJEKTPOJU3, aUIOTpOmus, amM(pOTEPHOCTS,
XUMUYECKasi CBs3b (KOBaJICHTHAs, MOHHAS, METAJIMYECKas), MEKMOJIEKYJSIPHbIC
B3aUMOJICHCTBUS (BOJIOPOJIHASI CBsI3b, CHWIIbI BaH-nep-Baanibca), KOMIUIEKCHBIE
COCJIMHEHUS, KPUCTANIMYECKUE pelIeTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rPaHELEHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHasl IJIOTHOYMAKOBAaHHAsS), KOPPO3UsS METAJJIOB, CIUIABBI; CKOPOCTh
XMMHYECKOW peaKklnM, KaTalln3, XUMUYECKOE PABHOBECUE, DIIEMEHThl XUMHUYECKOU
TEPMOJAMHAMUKHU KaK OAHOU U3 TeopeTuuecknx ocHoB xumun; [1/IK;

WUTIOCTPUPOBATh  B3aHUMOCBA3b OCHOBHBIX XMMHUYECKHX TMOHATHH U
MPUMEHSTH 3TU MTOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJieHUsl (popMys BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKLINN;

ONpEAENATh BAJICHTHOCTh M CTEIEHb OKUCJICHHS XMMHYECKUX DJIEMEHTOB B
COEUMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEAECIEHHOMY
KJIACCy COeQuMHEHUU 1o ¢GopMmysiaaM, BHUIbI XMMHYECKOW CBS3U (KOBAJIEHTHOM,
MOHHOM, METaJUIM4EeCKOW) B HEOPraHMYECKUX COEAMHEHHUSX, 3aps] HOHA IO
XUMUYECKON (opMyiie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COEMHEHUM, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIca [lepuommueckoro 3akoHa J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATH €TI0 IOHUMAaHHUE:!

ONMCHIBATh W XapaKTepu3oBaTh TaOmmuHyio ¢opmy [lepuommaeckoit
CHCTEMBl XUMHMUYECKHX JJIEMEHTOB: pa3iuyaTh MOHATUA «A-Tpynna» u «b-
rpynmnay, «Majble IepHOIb» U «OO0JIbIINUE IEPUOJIBIY;

OOBSCHATH CBSI3b TIOJIOKEHUSI djeMeHTa B Ileproguyeckoi cucTteMe ¢
pacnpenesieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHAM, IOJYPOBHSIM U
opOUTAaJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;



BBIJICJISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB M X
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHUIOB) B IMpEETIax MalblX MEPUOIOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOEHUSI UX aTOMOB;

pacKpbIBaTh CMBICT TEOPHUH ICKTPOJUTHUECKON JuccolMalnm, 3akoHa ['ecca
U €ro CJIEACTBUM, 3aKOHA JEHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU HW3MEHEHUS
CKOPOCTM XHMHWYECKOW pPEakKiMu, HalmpaBiICHUS CMEIICHUS XUMHUYECKOrO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB;

KJIacCCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpraHWYeCKue BeIIeCTBa,
XUMUYECKHUE peakiuu (10 YUCILY U COCTABY yYaCTBYIOLIUX B PEAKIIUU BEUIECTB, MO
TerioBoMy 3((eKTy, Mo arperaTHoMy COCTOSHHIO PEareHTOB, MO0 H3MEHEHUIO
CTEMEHEeW OKMCIICHUSI XUMHYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacCTUIO
KaTaJn3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COEIMHEHUM, MOATBEPXKAasi 3TO OMUCAHUE
npuMepaMd  MOJIEKYJSPHBIX M HOHHBIX  YPaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIuii;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTHUECKON JUCCOUALIUY KUCIIOT, MIEI0Yen
U COJiel; TIOJNIHBIE U COKpAlllEeHHbIE YpaBHEHHS pEaKIUid HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIIUX CYHIECTBOBAHME T'E€HETUYECKON CBSI3U MEXKAY
BEIIECTBAMHU PA3UYHBIX KIJIACCOB;

pacKkpbiBaTh  CYIIHOCTh IPOLECCOB THAPOJIM3a COJEM MOCPEICTBOM
COCTaBJICHUS KPATKUX HMOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peakIui, CYITHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOI0 OajlaHca dTUX peaKIuii;

IPEACKa3bIBATh XapaKTeP Cpelbl B BOAHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE W XHMHYECKHE CBOWCTBA
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, rpadut, aiMa3, KpeMHul, 6op, a3zot, Gocdop,
cepa, XJop, HATPU, Kalluil, MarHui, KIbLHAN, ATFOMUHUHN, KEI€30, MEIb, LINHK,
cepedpo) U 00pa30BaHHBIX MMH CJIOKHBIX BEIIECTB, B TOM YHUCJI€ HX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJIOPOMA, cepoBoaopoi, okcuasl yriepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CepHHCTasl, cepHasi, a30THas, (QocdopHas, yroiapHas, KpEeMHHUEBas KHUCIOTHI,
okcuzibl U ruspokcuaibl MetaioB |A—IlA-rpynn, amomunus, meau (Il), nunka,
xemnesa (11 u 111));

HOSICHATh COCTaB, OTJEIbHBIE CIIOCOOBI TMOJIYYEHHS M CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOEepKAIINE KUCIOTHI XJIOpa, a30THUCTast, OOpHasi, YKCYCHas
KHUCIIOTHl M WX coiiu, ramorenuasl kpemaus (1V) u docdopa (Il u V), okcun u
ruapokcuy xpoma (111), nepmanranar xanus;



OIMHUCHIBATH POJIh BAXKHEHUIITUX M3YYaeMbIX BEIIESCTB B MPUPOIHBIX MPOIIECCaX,
BJIUSTHUE HA )KMBBIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMHUKH,
UCTIOJIb30BaHUE JIJIS CO3/ITaHUSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTHU;

MIPOBOJUTEL PEAKIINH, MOATBEPKIAIONINE KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJACPIKAIIUECS B BOJHBIX PacTBOpPax
WOHBI: XJIOpHUI-, OpomMua-, uoauna-, cyiabdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbdur-, cynbPua-, HUTpPAT- U HUTPUT-HOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHMSI, MarHus, KajabllUs, aJTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSICHATHh M MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT
WX CBOWMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUAX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOW KHHETUKU U
TEPMOJIMHAMUKHU;

BBIYHCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJNIF0 XHMHYECKOT'0 3JIEMEHTa Mo (hopMyse COeTWHEHUS, MaCCOBYIO
JIOJII0  BEILECTBA B PAacTBOpPE, MOJBHYIO JOJI0 XHMHYECKOrO »JJIEMEHTa B
COCIMHEHUU, MOJIIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PACTBOPE, HAXOAHTH
IPOCTEUTITY 0 (HOPMYITy BEIIECTBA IO MACCOBBIM MM MOJBHBIM JIOJSM DJIEMEHTOB,
IIPOBOJIUTH PACUETHI MO YPABHEHUAM XHUMHYECKUX PEAKIMK ¢ YIETOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOr0 BBIXOJA MPOAYKTA, 3HAUYEHUS TEIJIOBOTO
a¢ddekra peakiuu, OnpeaelsaTh COCTaB CMECEH;

coOmogaTe  mpaBuwia  Oe3omacHOM  paboThl B jaboparopuu  OpH
UCIIOJIb30BAaHUM XUMHYECKOM TIOCYIbl M OOOpYAOBaHUS, a Takke IpaBHia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHMM C MHCTPYKLIUSMH BBITIOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMHaKka M  YIJIEKUCIOrO Trasza) U PELlICHUI0
OKCIIEPUMCHTAJIBHBIX 3a7a4 T0 TEeMaM Kypca, TPEACTaBIATh PE3YIbTaThl
JKCIepuMeHTa B (hOpMe BBIBOJOB, JI0KA3aTeNIbCTB, IPaUKOB, TAOJIUIl U BBISBISAThH
AMIIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE OIEpAaIlii MBICTUTEIBHONW ACATENBHOCTH (aHAIHM3 H
CUHTE3, CpaBHEHUE, O000O0IIeHHEe, CUCTEMAaTU3allUl0, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H) MPU M3YYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU TMO3HAHUS (HAOIIOJICHUE, N3MEPEHUE,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN);

OpUMEHSATh  MpaBuja  Oe3omacHOro  oOpamieHusi € BelleCTBaMH,
UCIIONIb3YeMbIMU B TIOBCEIHEBHOM KWU3HM, TIpaBWJIa TIOBEACHUS B IEJAX
cOepexeHus: 3J0pOBbSI W OKPYXKAIOIMICH NPHUPOAHONW Cpeapl, MOHUMATh BpE.
(OTacHOCTh) BO3JCHCTBHSI HA JKUBBIC OPTaHW3MBI ONPEICICHHBIX BEIICCTB,



HOSICHATh Ha MPHUMEpax CIOCOObI YMCHBIICHUS W MPEAOTBPAILCHUS MX BPEIHOIO
BO3JICHCTBHSI, 3HAYCHHE )KUPOB, OCIIKOB, YIJICBOIOB JIJIsi OpraHMU3Ma YeJIOBeKa;

UCTIOh30BaTh TOTYYCHHBIC TPEICTaBICHHUS O cdepax NpodecCHOHATHLHON
JESITEILHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTHUSAMH, KaK OCHOBY
Ui PO ECCHOHAIIBHON OpPUEHTAIMM M JUIsl OCO3HAHHOTO BBIOOpAa XUMHH Kak
NpodWIBHOTO TIpeaMeTa MpH MPOJOKCHHH OOYYEeHHsS Ha YPOBHE CPEIHETO
oOrmero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOM IPOCKTHO-HCCJICIOBATEIBCKOW JCATEIbHOCTH
XUMHYECKOH W XHMHKO-3KOJOTHYCCKOW HAmpaBICHHOCTH, MPHOOPECTH OIIBIT
NPOBECHHS YICOHBIX HCCIICIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPTaHU3AIINNT,
a TaKKe OpraHm3aIii (IEHTPOB) HOMOITHUTEIHLHOTO 00pa30BaHuUs JACTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

9 kJacc
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI pecypent
Pa3pnen 1. BemecTBo n xXuMu4eckasi peaKkuus
11 IToBTOpenue u yriyOiaeHue 3HaHUH O 4
BEIIIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKAHUS 10 1 1
XUMUYECKUX PeaKLui
13 DIEKTPONUTHYECKAs AUCCOLIMALIMSL. 12 1 9
XUMUYECKUE peakiMi B pacTBOpax
Hroro o pasnemny 26
Paspnen 2. HemeTa/uibl M UX COeIUHEHUS
21 OO01as XxapaKTepUCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpymmebl. ["agorens
OO6mras XxapaKTepUCTUKa XUMHIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 8
COEIMHEHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 10 1
COCTMHEHUS
OO01mmas XxapaKTepuCTUKa XUMUIECKUX
24 anemeHToB |V A-rpynmel. Yriepon u 8 1 2

KpEeMHUM, UX coequueHus. bop




Hroro no pazgeny

Pa3gea 3. MeTa/sibl M UX COSANHEHU ST

34

3.1 OO0111e cBOICTBA METAIIIIOB 10
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 17 2
Wroro no pazueny 27
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
a1 BemecTBa 1 MaTepuabl B )KU3HU YETIOBEKA. 5
' OCHOBBI KOJIOTUYECKOM IPaMOTHOCTH
Hroro no pazueny 5
Pazgen 5. O6001menne 3 HAaHUH
51 [ToBTOpeHue u 06001IeHNEe 3HAHUT 6 )
' OCHOBHBIX Pa3JiejoB KypcoB 8—9 KiraccoB
Hroro o pasneny 6
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 11




IMOYPOUYHOE IINTAHUPOBAHMUE (3 yaca B HeeJ10)

9 kaacc
KoanuectBo yacos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kourpoabubie | IlpakTudyeckue Aata tpponLle
Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI padoTsbI pecypesI
1 CrpoeHune aToMOB 1
[TocnenoBatenbHOCTD 3aMOHEHUS
2 3JICKTPOHHBIX OPOUTAIICH aTOMOB MaJIbIX 1
TIEPHOIOB
3 CrerneHb OKUCIICHUS U BAJICHTHOCTH
4 Buapsr xumMnueckon cBA3N
3aBHCHMOCTB CBOMCTB BEIIECTBA OT THIIA
5 KPHUCTAJUIMYECKON PEIIETKU U BUIA 1
XUMHYECKOU CBS3U
6 Krnaccudukanust XuMU4eCKUX peakiuii mo 1
Pa3IUYHBIM MPU3HAKAM
; Kontposnbnas padoTta:OcHOBHBIE BOPOCHI
3a Kypc 8 Kkiacca
g DHepreTuka XUMHUYECKHX PEaKITHii. 1
TennoBoii 3 PeKT XUMUIECKON PeaKITuu
9 3akon ['ecca u ero cneacTBus 1
10 Brrurcnenust o TEpMOXUMHUECKOMY 1
YPaBHEHUIO PEaKIUu: TeIIoBoro ahdexra




XMMHUYECKON PEaKIMH 110 KOJINYECTBY
BEIIECTBA, MAcCe WIH 00BbEMY
MIPOPEarupOBABIIETO UIH
00pa30BaBILIETOCs BEIIECTBA

IlonsiTue o CKOpPOCTH XUMHYECKOH

1 peakuuu. 3aKOoH JAEHCTBYIOIIHNX MACC

1 Dueprus aktuBanuu. [lonsTue o karanuse.
®epMmeHThl. MTHTHOUTOPBI.

13 @®akTopbl, BAUSIOIINE HA CKOPOCTh
XUMHYECKOW peaKkuu
OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIE

14 peaKumH. Baxknpie oxuciauTean u
BoccTaHOBUTENM. [lepMaHranar kanus
[Ipaktruueckas padora Ne 1. Permenue

15 AKCTIEPUMEHTABHBIX 33714 110 TEME
«OKHCIIMTEIbHO-BOCCTAHOBHUTCILHBIC
peaKkIum»

Kontponbnas padorta Ne 1 o reme

16 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHUX PEAKIUID)

17 PactBOopeHne kak PU3NKO-XUMUYIECKUIT
Mponecc. DIEKTPOJIUTHI U HEIJICKTPOJIUTHI

18 Teopus 3NEKTPOIUTUYECKON TUCCOUALINHI
DIEeKTPOTUTHYECKAs JUCCOIMAIIHS KUCTIOT,

19 OCHOBaHU U coyel. Peakuinyu HOHHOrO
oOMeHa

20 CBoiicTBa KHCJIOT, OCHOBAaHMI M COJICH B

CBETE MpeJCTaBIeHUI 00




SHCKTPOHHTHHCCKOﬁ Jucconuanmu

[paktudeckast pabora Ne 2. Pemenue

21 9KCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME
«INEKTPOIUTUYECKAS TUCCOLUALIUSD)

22 I'maponus coneit

23 HoHHble ypaBHEHUS THIPOJIN3A COIEH
[paktuyeckas padora Ne 3. Pemenue

24 SKCHEPUMEHTAIBHBIX 3324 110 TEME
«I'unponus comnein»
Brruucnenust Macchl IpoAyKTa peakiuu 1o
HU3BECTHOM Macce OJJHOTO U3 UCXOAHBIX

25 BEILIECTB, B3ATOTO B BUJIE PACTBODPA,
COJIEpIKallEero ONpeaeaEHHYIO
KOHIEHTPALIUIO PACTBOPEHHOTO BELIECTBA
KonTponbhast pabora Ne 2 o teme

26 "DJIeKTPOIUTHYECKAS TUCCOIUALIUS.
XUMUYeCcKUe peakinu B pacTBopax”

27 OO61mas xapakTepucTUKa HEMETaJIIOB

28 OO6m1as XxapaKTepHUCTUKA TaJIOTCHOB

29 XHUMHUYECKUE CBOWCTBA raJOT€HOB.
XHUMUYECKUE CBOKMCTBA XJI0pa

30 Xsopooaopon. ComnsiHast KUCIIOTa
[IpakTrueckas padbora Ne 4 o Teme

31 "[losrydeHne CONsAHOM KUCIOTHI, U3yUEHHE
e€ cBolcTB"

3 OO6mras xapakTepucTUKa 3JIeMeHTOB VIA-
TPYIIIIBI

33 CrpoeHue u cBOWCTBA IPOCTOrO BELIECTBA




cepbl. AJUIOTPOIHBIE MOAU(DUKAIINH CEPBI

CepoBoaopoj1, CTpoeHHE, (PU3HIECKHE U

3 XUMHYECKHUE CBOMCTBA
3 Oxcuppl cepsl. CepHHCTas KUCI0Ta U €€
> COJIH.
36 CepHas KucioTa 1 ee coliu
3 [IpoMBIIIIEHHOE NTOTYyYEHUE CEPHOU
/ KHCIIOTBI

38 OO01as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIIBI

39 A30T, pacupocTpaHeHuE B IPUPOJIE,
¢u3nyecKkre U XUMHUYECKUE CBOICTBA

20 AmMuax, ero Gpu3nYecKrue 1 XuMU4ecKue
cBoiicrBa. Coiu aMMOHUS
[paktuyeckast padota Ne 5 o reme

41 "[lonyyeHne aMMuaka, U3ydeHue ero
CBOMCTB"

42 Oxcuast azota (1, 11, 11, 1V, V)

43 AzoTHCTast KUCioTa. A30THasi KUCJIOTa
Hutpatel 1 HUTpUTBEL. XUMHUYECKOE

44 3arpsA3HEHUE OKPYXKArOLIEH Cpebl
COEJIMHEHUSIMU a30Ta

a5 docdop, amoTPOITHBIE MOAUPHUKAIINN
dbocdopa

46 Oxkcuasl pochopa (11, V) u dochopras
KHCIIOTa

47 [lonsiTe 0 MUHEPAJIBHBIX YIOOPEHUSX.

3arps3HeHue IPUPOIHBIX BOJOEMOB




coeMHEeHUsIMHU a3ota u pochopa

VYriepon, ero alaoTponHbie MOIU(DUKAIIAN

48 .
U CBOMCTBA
Oxcupl yriaepona, ux Gpu3nueckue u

49 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriepona (1V)
[Ipaktudeckue pabotel Ne 6 1o Teme

50 "ITonyyenue okcuna yriepoaa (1V) u
HU3yYEHHUE €ro CBOMCTB"

51 VYrospHas KUCIOTA U €€ Coun
IlepBoHayabHbBIE TOHATHS 00

52 OpTraHMYECKHUX BEIIECTBaX KakK O
COEIMHEHUSX YIIIepo1a

53 [IpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U
WX POJIb B OBITY M IPOMBIIIUIEHHOCTH
[onsiTie 0 OMONIOTUYECKU BaKHBIX

54 OpraHNYECKHUX BEIIECTBaX — KUpaX,
OeJikax U yrieBojaax

- Kpemuuid, ero pusznyeckre 1 XuMH4ecKue
CBOMCTBA

c6 Oxkcua kpemuus (1V), kpemaneBas
KHUCJIOTA, CUJIMKATHI

57 bop. bopHnas kucnora
IIpaktuyeckas paGora Ne7. Perenune

cg SKCHEPUMEHTAIBHBIX 33/Ja4 110 TEME

«Baxuennie HeMeTaJUIbI U UX
COEIUHEHI




Boeruucnenust Mmacchbl (00bEMa; H.Y.)
MIPOIYKTa PEAKIMH 110 JaHHOW Macce

59 (00BEMY) HCXOTHOTO BEIIECTBA,
COJZIEpIKALIEro ONpeIeIEHHYIO MAaCCOBYIO
JIOJIIO TIPUMECEN
Kontponbnas padota Ne 3 o teme

60 «BaxkHeume HeMeTaibl U UX
COCTMHEHUSI.
OO01mas xapakTepucTHUKa XUMUIECKUX

61 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxenus B [ICXD J[.1. MennaeneeBa
Meramnnueckasi CBA3b U METaNIMYECKAst

62 KpUCTAJUIMYECKasl PeIETKA. 3aBUCUMOCTD
(bU3MUYECKUX CBOMCTB METAJJIOB OT
CTPOCHUS KPUCTAIIOB

63 OO01Me XUMHUYECKHE CBOMICTBA METAJLIIOB

64 O01u1re crnocoObl MOTyYeHUsI METAILIOB,
Metaryprusi. CriiaBbl
DJIEKTPOJIN3 PACILIABOB U PACTBOPOB COJICH

65 KaK OJIUH U3 crroco0oB OJIy4YCHUS
METaJIJIOB

66 Brruncnenus o ypaBHEHUSIM 3JIEKTPOITU3a
pacIuIaBoOB U pacTBOPOB BEIIECTB

67 [TonsiTHe 0 KOPPO3UK METAIIIOB

68 Paznuynble TUMBI BBIYKUCICHUN O
YpaBHEHUSM XUMHUYECKUX PEaKIIUi

69 Metamibl A-rpynm. [llenouynsie MeTamibl

70 Haxoxnenue B mpupone. CoiicTBa




IICJI0OYHBIX METAJIJIOB

71 Okcubl ¥ THAPOKCUIBI HATPUS U KAJTHS

72 [I{enoyHO3EeMEIbHBIE METAILIBI

7 Baxkneiimue coeiuHeHus KaabIus,
CBOICTBa, MPUMEHEHHE

24 XKécTkocTh BOJBI U CLIOCOOBI €€
yCTpaHEHUS
[IpaxTrueckas padora Ne 8 o Teme

75 "KECTKOCTL BOABI U METOMEI €6
ycTpaHeHus "

76 ATOMUHHI

77 AmpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

78 OO61mas xapakTepucTika MeTauioB b-rpymnn
(OGOYHBIX TOATPYIIIT)

79 Mens u cepebpo

80 [IpencraBnenust 06 aMMHavYHbIX
KOMIUIEKcax cepedpa u Meau

81 Iunak

82 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA IUHKA

83 Keneso. UyryH u cranb — CILIaBbI Kelle3a

a4 Oxcunel, Tuapokcubl u conu xenesa (1) u
xenesa (I11)
[Ipaktruueckas padorta Ne 9. Permenue

85 9KCIIEPUMEHTAIIBHBIX 3a7a4 10 TeEMe

«Baxxgeuime MeTaJUIbl U UX COEIUHEHUS)




Brruncnenuns cocraBa cMmeceii ¢

86 HCIOJIb30BAHNEM PENIICHUS CHCTEM 1
YpPaBHECHUI
g7 Kontponbnas padora Ne 4 o teme 1
«Baxneinme MeTamuibl U UX COEAUHEHUS
88 be3onacHoe MCHOIB30BaHUE BEUIECTB U 1
XUMHYECKHUX PEAKIHI B OBITY
89 HoBble maTepualbl U TEXHOJIOTUU. 1
[IpyHIMIIBI «3ETEHON XUMUNY
90 XUMUS U 3]J0POBBE 1
XUMHUECKOE 3arps3HEHUE OKpYXKarolen
91 cpensl. [lonsaTre 0 IpenenbHO JOIMYCTUMON 1
koHneHtpanuu Bemects (IT/1K)
DKoJjoru4yeckue npooaemMbl, CBSI3aHHBIE C
92 COEJIMHEHUSIMU YIIIepoJa, a30Ta, CEPHL, 1
TKENBIX METAIIOB.Ponb xuMun B
PEIICHUH YKOJIOTHYECKUX MPoOdIeM
[Ipaktruueckas padorta Ne 10. Pemenne
93 JKCHEPUMEHTAIBHBIX 33]a4 I10 TEME 1 1
«XUMHUYECKHUE PEAKLIUI
IIpaktuyeckas padora Ne 11. Pemenune
94 SKCHEPUMEHTANIBHBIX 33]a4 110 TEME 1 1
«MerTaibl, HEeMETaJUIbl U UX COCTUHEHUSD)
95.98 [ToBTOpeHue u 0600IIeHNE 3HAHUHT 4
OCHOBHBIX Pa3fIeioB KypcoB 8—9 kiaccoB
99-102 Pe3epBHOE BpeMmst 4
OBLIEE KOJIMYECTBO YACOB I10 102 11

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM ITPOI'PAMMBbI

9 KUIIACC

Kon
MpoBePsSIEMOr0
pe3yJbTara

1

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUA

IIo Teme: ((BGH_ICCTBO U XUMHUYCCKas pCaKua»

11

pacKpblBaTh  CMBICI ~ OCHOBHBIX  XUMHUYECKHUX TIOHATHUH:  pacTBOp,
AEKTPOJIUTHI, HEANEKTPOJIUTHI, SJEKTPOIUTHYECKAS UCCOLUAIIMS, pEaKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHE, oOpaTHMblE U
HEOOpaTUMblE pEaKlUUH, OKHUCIUTEILHOBOCCTAHOBUTENIbHBIC PEAKIIHH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMHUECKAasl CBsI3b (KOBaJIEHTHAs, HOHHAS, METAJUTMUECKas),
KpUCTAJIMUECKasl pelIéTKa, CIiaBbl, CKOPOCTb XUMHUECKON peaKInu

1.2

HWITIIOCTPUPOBATL B3aWUMOCBSA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH W
IIPUMCHSATDH 3TU IMOHATHSA IIPU OIMMMCAHUHN BCUICCTB U UX HpeBpameHm‘/i

1.3

COCTaBJIATh yPaBHECHHUS  AJIGKTPOJIMTUYCCKOH  JIMCCOLMAIMHM  KHCJIOT,
HIeJIoueid U COoJIeH, TOJHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIMi MOHHOIO
oOMeHa

1.4

PAaCKpbIBATh CYIIHOCTb OKHCJIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ
MOCpCACTBOM COCTABJICHUS JJICKTPOHHOT'O OajraHca dTHX peaKHI/Iﬁ

1.5

MPOBOJMUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

Ilo Temam: «Hemeramnsl u ux coemguHeHus» U «MeTalwmbl U UX
COEIUHEHI»

2.1

XapaKTepu30oBaTh (OMUCHIBaTh) OOIIKME W CHeHu(pUIECKUe XHUMHUYECKUE
CBOWCTBAa TMPOCTBIX M CJOXHBIX BEHIECTB, MOATBEPXKAAasi ONUCAHUE
MPUMEPAMHU  MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKUi

2.2

COCTaBJIAATb  YpaBHCHHA peaKuHﬁ, MNOATBCPIKAAIOIIUX CYHICCTBOBAHUC
TeHETHYECKOH CBA3U MCIKAY BCHICCTBAMHU PA3JIUYIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH TNPOTEKAaHUS XUMHUYECKHMX TMPEBPALCHUI B pPa3IMYHbBIX
YCIHOBUSAX

2.4

CJIEJIOBATh MPABUIIAM IOJIb30BAaHHS XUMHYECKOH MOCYI0H U 1a00paTOPHBIM
o0OpyIOBaHWEM, a TakkKe IMpaBWiaM oOOpamieHus C BENIECTBAMHU B
COOTBETCTBUH C HHCTPYKIUAMU 110 BBITTIOJTHECHUIO J'Ia60paT0pHBIX
XUMHUYECKHUX OMBITOB IO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(aMMMaKa M yriaeKkuciaoro ra3a)

2.5

IMPOBOJAMTH PCAKIKUH, IMMOATBCPKIAAOIINE KauyeCTBCHHBINA COCTaB Pa3sIMYHbIX




BEIICCTB: PACMO3HABATh OMNBITHBIM IYyTEM XJIOPHUI-, OpOMHI, HOIMII,
kapOoHat, docdar, cuiIMKar, cyiabdaT, THAPOKCUIUOHBI, KATHOHBI
AMMOHM, HWOHBI H3YYCHHBLIX MCTAJUIOB, IMPUCYTCTBYIOIIHWC B BOIHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB

3 ITo Teme: «XuMUS ¥ OKpY’KarOLIas cpeaay
31 pacKpbIBaTh CMBICI OCHOBHBIX xuMHuYeckux mnoHsTui: IIJIK BemectBa;
' KOPPO3Usi METAJLIIOB
IIPUMEHATHh OCHOBHBIE ONEPALMUA MBICIUTEIBHON ESITEIbHOCTA — AHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMATHU3AIIMIO, BBIABJICHUE TPUYHMHHO-
3.2 CJICJICTBEHHBIX CBS3€M — JJI1 M3yYECHHUS CBOMCTB BEIIECTB M XUMHUYECKUX

peakiuii; eCTeCTBEHHOHAyYHbIE METOAbl TO3HAHUA — HAOJIOJIEHUE,
U3MEpPEHHE, MOJEITHUPOBAHNE, SKCTIEPUMEHT (pPEeaIbHbIA U MBICIICHHBIN)




MHNPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/ibHOI NMPOrpaMMbl OCHOBHOT'Q
o0miero oopazopanusi Ha ocHoBe PI'OC

HpeI[CTaBJ'IeHI/Ie .

1.1

O TI03HAaBa€MOCTH  SIBJIEHUH NOpPUPOIbI, MOHMMAaHHE OOBEKTHBHOMN
3HAUUMOCTH OCHOB XHMHYECKOH HAyKM Kak oO0JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJabTypbl W  IMPaKTHYECKOU
JeSITEIbHOCTH Y€JIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; TOHMMAaHUE
MeCTa XUMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAX IIO3HAHHA, B TOM YHUCJIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOHAX HCCICAOBAHUSA BCIICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKuHﬁ; YMEHHE UCITIOJIB30BATb MOJCIN JIA 0O0BsICHEHUS CTPOCHHA aTOMOB
H MOJICKYJI

1.3

0 cbepax mnpodecCHoOHATHHOM ACATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAaHHBIMHA Ha JOCTUXCHUAX
XUMHUYECKOW HAYKH, YTO MO3BOJHUT OOYYAIOIIUMCS PacCMaTPUBATh XUMHIO
Kak cdepy cBoeil Oymymiel mpopecCHOHATBLHON NEATEIBHOCTH M CICNaTh
OCO3HAHHBIN BBIOOpP XUMHHU KaK MPOGUIBHOIO MpeaMeTa IpU Mepexoje Ha
YPOBEHB CPEHETO O0IIEero 00pa3oBaHUs

Brnanenue cucteMoil XUMHUYECKUX 3HAHUN U YMCHHC MPUMCHATH CUCTCMY
XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BaKHEHIINe XUMUUECKHE MOHATUS: XUMHUUECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOIHAS
CMeChb, OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJSIpHAsE MAaccChl, KOJIMYECTBO
BEIIIECTBAa, MOJb, MOJSpHAas Macca, MOJISPHBIA O0BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb (CpeaHsisi), XUMUYECKasl peaklivs, PeaKkUu COeIUHEHUS,
peakluu paslioKEHUs, peaklUy 3aMelIeHHs, peaKlUu OOMeHa, TEIJIOBOU
3 dexT peakiuu, 3K30- U IHIOTEPMHUUECKHE PEaKIUH, PacTBOP, MacCOBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MACcCOBas J0JS U IIPOLIEHTHAs
KOHLIEHTpalusi BELIECTBA B PACTBOpE, SAPO aTOMa, SJIEKTPOHHBIA CION
aToMa, aToOMHas opOWTajdb, paguyCc aroMma, BaJIEHTHOCTb, CTENECHb
OKHUCJICHHS, XUMHUYECKasi CBS3b, D3JEKTPOOTPULATENLHOCTb, MOJSpHAs U
HETOJISIpHAsT KOBAJIGHTHAsl CBSI3b, MOHHASl CBSA3b, METAJUIMUECKas CBS3b,
KpUCTajuIMueckass  pemérka  (aToMHasi, HMOHHAsA,  METaJUIn4yecKas,
MOJIEKYJIIpHAsi), HMOH, KaTHUOH, AHUOH, OJJEKTPOJUT U HEIJIEKTPOJIUT,
JNEKTPONIUTHYECKAsE ~ JUCCOLMALMs,  peakuud  HOHHOro  oOMeHa,
OKHCITUTETHHO-BOCCTAHOBUTEILHBIC peaKIum, OKHUCITUTENh u
BOCCTAHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUUYECKOE




paBHOBecHe, 00OpaTUMbIe U HEOOpaTUMBIE PEaKLUU, CKOPOCTh XUMHUYECKOU
peaxkuuu, katanuzatop, [IJIK, koppo3us meTamios, CriiaBbl

2.2

OCHOBOITOJIAraroOlllMe 3aKOHbl XHMMHMH: 3aKOH COXPAaHEHUS  MAaccChl,
nepuoguueckui 3akoH .M. MenpneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTaIpO

2.3

TEOPUH XUMHH: aTOMHO-MOJIEKYJIsIpHAs TEOPHSL, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOUUALIUN

Brnanenue ocHoBaMH XHUMHUYECKOH T'paMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yYMEHHE MPaBUWJIBHO HCIOJIb30BaTh M3yYEHHBIE BEILIECTBA M MaTepHalbl (B
TOM 4HCII€ MHUHEpaJlbHble yIOOpEHUs, METaJJIbl M CIUIABbI, MPOIYKTHI
nepepadoTKU NMPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOIOB (YIJisi, HIPUPOIHOTO
ra3a, HepTu) B OBITY, CEIBCKOM XO3sCTBE, HA POU3BOJCTBE M IOHUMAHUE
3HA4YeHUs JKUPOB, OEIKOB, YIJIEBOJOB JJs OpraHM3Ma YellOBeKa; yMEHHE
IIPOTHO3UPOBATh BIMSHHUE BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M
YeJIOBEKA U OKPYKAIOIYI0 IPUPOJIHYIO Cpey

3.2

YMCHHUEC UHTCTPUPOBATL XUMHWYCCKUC 3HAHUA CO 3HAHUAMU JPYIrux y‘-Ie6HLIX
MpeaMeTOB

3.3

HaJIM4KUe OMNbITa padOThl C pa3IMYHBIMK HMCTOYHMKAMHM HMH(OpPMAIMU IO
XUMUHM  (HaydyHas W  Hay4yHO-TIOMYJsSIpHas  JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BCIIECTBAX, HX
MMPEBPALICHUAX U IMPAKTUYCCKOM IIPUMCHECHUN WU YMCHHUEC HMCIIOJIB30BAaTh eé
JJI1 pEeHICHUA y‘Ie6HO-H03HaBaTeHBHBIX 3aaa4d

Bnagenwe ocHOBaMHU TMOHSATHIHOTO ammapara ¥ CUMBOJWYECKOrO S3bIKa
XUMHH JJI1 COCTaBIeHUS (HOPMYNI HEOPTaHMYECKUX BEILIECTB, ypaBHEHUI
XUMUYECKHX PEaKIMii; OCHOBaMH XuMuueckord HomeHkiIatypbl (IUPAC wu
TPUBUATILHOM)

YMeHne o0bsICHATD CBsI3b MOJI0XKEHU emMenTa B [lepuonanueckoii cucreme
C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS AaTOMOB XHMHUYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  sjpa, oO0IIee YWCIO JJIEKTPOHOB),
pacrpenesneHieM JJIEKTPOHOB IO HHEPreTHUYECKHM YpPOBHSAM aTOMOB
NIEPBBIX TPEX MEPUOAOB, KAIHS U KalbLUsA

[IpencraBinenue O MNEPUOIUYECKONM 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHX
2JIEMEHTOB  (pajiuyC aTOMa, 3JEKTPOOTPULATENBHOCTh), HPOCTBIX U
CJIOXHBIX BEILIECTB OT MOJI0KEHHUs eMeHTOB B [lepuonnyeckoii cucteme (B
MaJblIX IEpUOJiax M TJAaBHBIX MOATrPYIMMax) M 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue kinaccupuIpoBarh:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPraHWYCCKHUE BCUICCTBA

7.3

XUMHYCCKUC PCAKIIUHN




YMeHnue onpeaensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCIICHUSI XUMUICCKUX JICMCHTOB, 3apsii NOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUI KPUCTAJUTHUECKON CTPYKTYPHI B COSTUHEHUAX
8.3 XapakTep Cpe/bl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (PU3NUECKHE U XUMUICCKUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOH, 030H, BOIOPOA, rpaduT, aiMas, KPeMHHI,
9.1 asot, (ocdop, cepa, XJI0p, HATPHUMA, KaTUH, MarHul, KajabI[Ui, aTIOMHHHM,
KEIE30)
CIIOXHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOIOPOA, OKCHIABI M THUIPOKCHIBI MeTamioB |-I1A
9.2 rpynmn, amomunus, meau (1), nunka, sxenesa (11 u 1), okcuast yrnepona (Il
' u V), xkpemuus (IV), asora u dochopa (Il u V), cepsr (IV u VI),
CEepHHUCTasi, CcepHas, a30THUCTas, a3o0THasi, QocdopHas, yrojapHasd,
KPEMHUEBAsI KUCIOTA U MX COJIH)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOEHUs, NMPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HX
' CBOWMCTB, BO3MOXHOCTh TPOTEKAHUS XUMHYCCKUX TMPEBPAIICHUN B
Pa3ITUYHBIX YCIOBHUSIX
10 YMeHue coCTaBIsATh MOJEKYJISIPHBIE U MOHHBIE YPaBHEHHS PEaKlUid, B TOM
qucle:
10.1 peakuuit HOHHOTO 0OMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIINI
103 WUTIOCTPUPYIOMIUX XUMUYECKHUE CBOMCTBA HM3YYEHHBIX KIJIACCOB (TPYIIN)
' HEOpPraHMYECKHUX BEIIECTB
104 MTOATBEPIKTAIOIINX T€HETHICCKYIO B3aHMOCBSI3b MKy HUMHU
11 YMeHue BEIYHUCISTH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
' JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 [0 YPaBHEHHUSM XHMHUYECKUX PEaKIUN U HAXOJUTh KOJIUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHToB WK IPOAYKTOB PeaKuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJJaMU HAy4yHOTO I[IO3HaHUs (HaOIIOleHUEe, H3MEpEHHeE,
121 9KCIIEPUMEHT, MOJECIMPOBAHKUE) MPU HM3YYCHHU BEIIECTB U XUMHUYECKHX
' SBJICHUN; yMeHHE c(OpMYIHpOBaTh MPOOJIEMY U HPEIIOKHUTH MYyTH €&
pereHus
12.2 0e30macHOl paboThl ¢ XUMUYECKUMH BEUIECTBAMH, XUMUYECKOU MOCYI0M 1

71a60paTOpHBIM 000PYIOBAaHHEM




12.3

13

npaBwiaMu 0€30MacHOT0 OOpalleHUs] C BEIEeCTBAMHU, HCIOIb3yeMbIMH B
MOBCE/IHEBHOM KM3HM, MpaBUIaMH TIOBEJEHUS B LEIIX cOepexeHus
310pOBbSl M OKPYXKAIOWIEW NPUPOJHOM Cpelbl; IMOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha KUBBIE OPTAaHU3MBI ONPEEIEHHBIX BEIIECTB,
CIocOOOB YMEHBILICHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS

Hamune MMPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUSA
CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTORB!

131

U3Yy4CHHE U ONHCaHWe (PU3NYECKUX CBOICTB BEIIECTB, O3HAKOMIICHHUE C
(U3MYEeCKUMU W XUMHUYECKUMU SIBICHUSIMH; OIBITHI, WUJUTIOCTPUPYIOIIHE
NPU3HAKU TPOTEKAHUSI XUMUYECKUX PeaKuit

13.2

M3y4eHHE CIIOCOOOB pa3JeNIeHUs cMecer

13.3

IMMOJIYYCHHUC KHCJIIOpPOAa U HU3YUCHUC €TO CBOfICTB; MMOJIy4CHHUEC BOAOpPOAA U
HU3YUCHUEC C€TO CBOI\/’ICTB; MOJIYYCHHUE YTJICKHUCJIIOTO Ta3a W HU3YUCHUC C€TO
CBOﬁCTB; IMOJIYYCHHUC aMMHUAKa 1 U3YICHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJIIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JOJIeH
pacTBOPEHHOTO BELIECTBA

135

NMpUMEHEHNE WHIUKATOPOB (JTakMyca, METHJIOpaH)ka W ¢eHondTanenHa)
JUTSL OTIPEIEIICHHUS XapaKTepa CPelIbl B pACTBOPAX KUCIIOT U MIEI0Uei

13.6

WCCJIC/IOBAHUE U OMHCAHWE CBOMCTB HEOPTraHUYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB; M3Yy4YEHHME B3aUMOJECHCTBUS KHUCJIOT C METajllaMH, OKCHIaMHU
METAJIJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHHSIMH, COJSIMU;
MOJlyYeHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO MeTajia
Ipyr'MM U3 pacTBOpa COJIM; HcclefoBaHHe aM(pOTEpHBIX CBOWCTB
TUAPOKCHUIOB AIFOMUHHMS U IIHHKA

13.7

pelIeHre SKCIEPUMEHTANBHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCIUHEHUI»; «DJIEKTPOJMTHYECKAsT JTHUCCOIUAIIHSY;
«BaxHelme HEMETauIbl M UX COSIMHEHUS»; «BarkHeHmme MeTauibl U UX
COCIMTHECHUS»

13.8

XMUMHUYECKHE HKCIEPUMEHTHI, WJUIIOCTPUPYIOUINE TPU3HAKUA TPOTEKAHUS
peakiuii HOHHOro 0OMEHa; KaueCTBEHHbIE PEAKLMU Ha MPHCYTCTBYIOIINE B
BOJHBIX PACTBOPAxX MOHBI: XJOPHUA-, OpOMHUI-, HOAHI-, CylbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUS,
Mar"usi, Kaublius, ajdloMuHus, keneza (2+) u xenesa (3+), meau (2+),
IUHKA

14

VYmenue:

141

MMpeaACTaBIATH PE3YIbTATHL OKCIICPUMCHTA B (1)OpMe BBIBOJIOB,
J0Ka3aTCJIbCTB, rp a(i)I/IKOB u Ta6JII/ILI U  BBIBJIATH OMIMPHYCCKUC
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIO,I[aeMHMI/I XUMHNYCCKHNMH
ABJICHUSAMH MW IIpoHecCaMH, MNPOUCXOAAINIMMHU B MAKpO- W MHKPOMHUPE,
O0BSACHATH IMPUYIKUHBL MHOFOO6paSI/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [lepBoHaYaIbHBIE XUMUYECKHUE TTOHSTUS
1.1 Uucteie BemecTBa U cMecH. CriocoObl pa3ziesieHust cMeceit
19 ATOMBI U MOJEKynbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThle U ClIOXKHBIE BEIIECTBA.
13 Xumnueckass (popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIeMEeHTOB. CTerneHb
' OKHCIJICHUS
3akOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOcHUTeNbHas aTOMHAas — Macca.
1.4 OtHocuTenbHAsT MOJIEKYJsipHass Macca. MaccoBasi 10 XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KonmuectBo BemectBa. Monb. Monsipuas macca. Monsipablii  00BEM  Ta30B.
' B3anMocBs3b KoIu4ecTBa, MacChl U YUCIa CTPYKTYPHBIX €IMHUI] BEIIeCTBA
16 Pu3znyeckue U XMMHUYECKUE SIBJICHUS. XMUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
' COXpaHEHHUs MACCHI BEIIECTB. XMUMHUYECKUE YPaBHEHHUS
5 Ilepnonnueckuit 3axkoH u llepuogumyeckas cucremMa XuMuU4ecKHx anemeHToB J[.M.
MenneneeBa. CTpoeHue aToMOB
[Iepnonnueckuii 3akoH. Ilepuommyeckas cucrema XxumMuyeckux diaeMmeHToB J[.H.
2.1 MenneneeBa. Ilepuonbl u rpynnbl. DU3NUECKUNA CMBICT TOPSAKOBOIO HOMEPA,
HOMEPOB MEPUOJIa U TPYIIIHI AIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX szaep. M3otombl. Onektponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000JI0UEK aTOMOB MePBbIX 20 XUMUYECKHUX A1eMeHTOB [lepuoanueckoit
cuctemsl /.M. MeneneeBa
3aKOHOMEPHOCTH B HW3MEHEHWW CBOMCTB XHMHUYECKHX DJEMEHTOB TNEPBBIX TPEX
53 MEepPUOMIOB, Kallusg, Kaublus (paguyca aToMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
' METAUTHYECKUX M HEMETAIUTMUYECKUX CBOMCTB) U UX COCIUHEHUH B COOTBETCTBHH C
MOJIOKEHUEM 3J1EMEHTOB B Ileproanyeckoii cucteMe u CTpOEHHEM UX aTOMOB
3 CrtpoeHue BemiecTBa
Xumnueckass  cBsizb.  KoBaneHTHass — (mMoJjsipHass W HEMOJISIpHAsl)  CBSI3b.
3.1 DIEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JieMeHTOB. MoHHas cBsi3b. Meramnnueckas
CBA3b
3.9 Tunsl KpucTaUIMUECKUX PEHIETOK (aTOMHasi, MOHHAs, METa/In4YecKasi), 3aBUCUMOCTb
' CBOMCTB BEILIECTBA OT TUIAa KPUCTAIUNIMYECKON PEIIETKN U BUJA XUMUYECKOMN CBSA3H
4 Baxueiiline mnpeacTtaBUTENM HEOpPraHMYECKUX BemiecTB. Hemeramnsl U uX
COEeIMHEHUs. MeTallbl U UX COCIUHEHUS
Knaccupukanmuss u  HOMEHKIaTypa HEOPTaHMYECKUX COCIMHECHHM: OKCHIOB
41 (coneoOpasyrome: OCHOBHBIC, KHUCJIOTHBIC, aM(OTEpHBIC) W HECOJICOOpa3yIoNIue;

OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KUCIOPOICOAEpKAIUE




1 OECKUCIOPOIHbIE, OJHOOCHOBHBIE 1 MHOIOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX )

®Ou3nyeckue U XUMHYCCKHE CBONCTBA IMPOCTBIX BCHICCTB-HEMCTAJZIOB: BOAOPOAA,

4.2 XJIOpa, KUCIIOPO/ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
duznueckrue U XMMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: JUTUSA, HATPHS,
4.3 Kanusi, MarHusg W KajbllMsl, aJIOMUHHS, >Keie3a. OJIEKTPOXUMHYECKUU Pl
HanpsHKEHUNA METaJIOB
44 Ou3nM4YecKue M XHUMHUYECKHE CBOWMCTBAa BOJOPOJHBIX COCIUHEHUNA HEMETAIIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHAKa
dusnueckre 1 XUMHUECKUE CBOMCTBa oKkcuaoB HemeTauios: cepsl (1V, V1), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuus(lV). Ilonydenue oxcumoB
HEMETAJIIIOB
46 Xumuyeckue cBoicTBa OkcuaoB: MetamwioB |A-IIA rpymm, munaka, memau(ll) u
xenesa(ll, 111). [TonyueHre OKCHIOB METAILJIOB
XWMHUYECKHUE CBOWMCTBA OCHOBaHMM W aM(pOTEPHBIX THIPOKCHUIOB (Ha NpHUMepe
4.7 THJIPOKCUIOB AJTIOMHHUS, KeJe3a, IuHKa). Ilomydyenune ocHoBaHWN M aM(OTEPHBIX
TUAPOKCHUJIOB
OO0mue XuMHUYECKHEe CBOICTBA KHCJOT: XJOPOBOJOPOIHOM, CEpOBOIOPOAHOIA,
48 CEpPHHUCTOM, CEepHOH, a30THOMW, ¢ochopHOH, KpeMHHEBOW, yroiabHOW. (Ocolbie
' XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM Kucinor. [lomydenue
KHUCJIOT
4.9 OO6mme xuMuYecKre cBocTBa cpenHux coneil. [lomyuenue comneit
4.10 [Tomyyenue, coOupanue, pacrmo3HaBaHUE BOJOPOJA, KHCIOPOAa, aMMHakKa,
YTJIEKUCIIOTO Ta3a B JIa00paTopuu
411 [lonyuenne amMMmuaka, CEpHOM W A30THOW KHUCIOT B MPOMBINIICHHOCTH. OO1iue
' CHOCOOBI IOMYYESHHS] METAIIIOB
4,12 ['eneTnveckas cBsI3b MEXKIy KJIacCaMU HEOPTaHUIECKUX COCTMHCHHMA
5) XUMHYECKUE PEaKIUU
Knaccudukanus XUMHUYECKUX peaKUUid MO pa3IUyHbIM MpPU3HAKAM: [0 YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3(PeKTy, M0 N3MEHEHUIO
CTETIeHEH OKUCIICHHS XMMHUECKHUX 3JIEMEHTOB
59 TennoBoii »pPeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS. JK30- U
' SHIOTEPMUUYECKHUE peakuu. TepMOXUMUYECKUE YPAaBHEHUS
OKHCIUTENFHOBOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTENNM U  BOCCTAHOBUTEIH.
5.3 [Ipomeccrr OKUCIICHUS u BOCCTAHOBJICHUS. DIIeKTPOHHBIN Oamanc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHOM PEAKIIUU
5.4 Teopust 37EKTPOAUTHYECKON aucconuanyu. KaThoHbl, aHUOHBL. DJIEKTPOJUTHI U
' HEeANEeKTPONUThL. CUITBbHBIC U clla0ble AIeKTPOIUThl. CTeneHb AUCCOIUAIIH
55 Peakuuu nonHoro oo6mMeHa. YciioBusi MpOTEKaHUs peaKiMii HOHHOTO OOMEHa, TOJTHbIE
' Y COKpaIIE¢HHbIC HOHHBIC YPaBHEHUS PEaKIUil
6 XuMus U OKpyxarolas cpeaa
6.1 BemectBa u Marepuanbl B TOBCETHEBHOW KM3HM 4eloBeKa. beszomacHoe




WCIIOJIb30BaHME BELIECTB M XMMHUYECKUX peakuuil B ynabopatopuu u Obity. Ilepas
MIOMOMIb PU XUMUYECKUX 0’KOT'aX U OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpenbl (KUCIOTHBIE MOXKIU, 3arpsi3HEHHE
MOYBHI, BO3JyXa W BOJOEMOB), CHocoObl ero mpenorBpauieHus IIpenenvHas

6.2 nonyctumast  koHneHtpanus —BemectB  (IIJIK). Pons  xumMmm B pemeHun
AKOJIOTUYECKHUX MPoOsIeM. Y CUIeHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO
cios
[Tpumenenue cepsl, a3oTa, dpocdopa, yraepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY,
MEJUIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM X03sicTBe. [IpuMeHeHne MeTamioB H

6.3 CIUUIaBOB (CTajlb, YyryH, JIOPATIOMHHHKA, OpOH3a) B OBITY W MPOMBIIIUICHHOCTH HX
coenuHeHui. [loHSATHE O KOPPO3WMM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3HUHU

6.4 [TpupoiHbIE UCTOUHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBINA Ta3, HEPTH), TPOIYKTHI
uX nepepadoTku (OCH3WH), MX POJIb B OBITY M TIPOMBIIINICHHOCTH
[lepBoHavya/lbHBIC TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCTUHCHHSX

6.5 yraepoja (MeTaH, 3TaH, dTHJICH, alleTWICH, ATAHOJI, TNIMIEPUH, YKCYCHAsl KHUCJIOTA).

' [lonsiTe 0 OMONOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, OelKax, YrieBoJax — U UX
POJIHU B JKU3HU YeJIOBEKa
7 Pacuérnr:

7.1 1o hopMyaaM XUMHYECKUX COCIMHEHUI

7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM










