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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnoJaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

3HaHUE XUMHHM CIY>KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHUd O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT GopMHUPYEMble XUMHEH MNPEACTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIUM W 00 DBOJIIOIMHU BEIIECTB B MPHUPOJIEC, O MyTAX PEIICHUs] TI00abHBIX
npoOJieM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM, IHEPTETHYECKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEM  JJII  CaMOpPa3BUTUSL |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111l 1 (yHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEN
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEAOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HH, TaK U B MPOdeCCUOHATBHON NesATEeIbHOCTH;

3HAKOMHUT €O CHEeIU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIO0CTHOTO B3TJIsA/1a HA €UHCTBO MPUPOJBI U YETIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YJarOIINXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAy4HBIM 3HAHUSIM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYCHHH XHUMHUU OOECICUMBAIOTCS CIEIM(PUKON
colepKaHMsl  y4eOHOro MpeaMeTa, KOTOPbIM  SBISIETCS  MEAaroruyecku
aJanTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha OMPENIEIEHHOM dTare e&
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHus OPUECHTHUPOBAH HA
OCBOEHUE OOYYAIOUIMMHUCS CHCTEMBbI TMEPBOHAYAJIBHBIX MOHSITHUH XHMHH, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPBIX OTAECIBHBIX 3HAUYUMBIX TOHSITUH
OPraHUYECKON XUMHHU.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOM NpHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM



3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyxXKalomuii MUp,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipyu wu3yyeHMH XUMHUU MPOUCXOIUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYpPHI.
3amaya ydyeOHOro mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUN — BaXKHEUITUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM T[IO3HaHUS TIPU M3YUYCHHHU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTUU TMO3HABATEIBLHBIX YMECHHUUN U
UX TPUMEHEHWU B Y4YCOHO-TIO3HABATEIBPHOM M Y4eOHO-HCCIIENOBATEIBCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOTro oOpallieHus ¢ BeIleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHMM XUMUM Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHMs BaXKHOE
3HAYCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCa0oBUM, CIOCOOCTBYIOIIUX IMPUOOPETECHUIO 00YYarOITUMUCS
OTbITAa Pa3HOOOPA3HOM MEATETLHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAUECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUW OOBACHATHP W OICHUBATH SIBICHHS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBbIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHMSI 1IEHHOCTHM XUMHUYECKUX 3HAHUW Mg BbIPAOOTKH SKOJOTHMYECKHU
[IeJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOITHON CPEIbI;

— pa3BUTUE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHUI0 HAa OCHOBE YCBOCHHUSA OOILEUETOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiis U HANPaBICHHOCTHU JaJbHEUIIEro
00yUYeHMUS.



Hcnonb3oBanue obOopynoBaHusi LeHTpa «Touka pocTtay npu peanusalnuu
JAHHOM MPOrpaMMBbl MO3BOJIET CO3JaTh YCIOBUSA:

— I paClIupCHUsS COACPIKAHNA IKOJIBbHOIO XUMHUYCCKOTO O6paSOBaHI/I$I;
— MJId  ITOBBIIICHUA MMO3HABATCIILHOM  aKTUBHOCTH o6yqa}omnxc;1 B

€CTEeCTBEHHO-HAyUYHOU 00J1acTH;

— AN pa3BUTHS JIMYHOCTH peOeHKa B Mporecce OOyYeHUs XHMHH, €ro
criocoOHoCTeH, (OPMUPOBAHUS U YIOBICTBOPEHUS COLMAIBHO 3HAYUMBIX
UHTEPECOB U NOTPEOHOCTE;

— sl paboOThI C OMAPEHHBIMU IIKOJbHUKAMHM, OpTraHU3alMA UX Pa3BUTHS B
pa3IMYHBIX 00IacTAX 00pa30BaTEIHbHON, TBOPUECKON ACSITETHHOCTH.

[Tpumenenne MUGPOBBIX JTAOOPATOPHUA HA YPOKaX XUMHUU BO3MOXKHO, KaK B

Ka4ecTBE JJIEMOHCTPAIIMOHHOTO, TaK U JIA0OPATOPHOTO 000pYAOBaHHS.

OO0miee 4YKMCIO 4YacoB, OTBEAEHHBIX [JISi HM3YyYEHHs OJJIEKTUBHOTO Kypca
«IIpakTnueckas xumus» coctapiser 34 daca: B 8 knacce — 17 gacos (0,5 yaca B
Heneno), B 9 kinacce — 17 gacos (0,5 yaca B Hesiemi0).

OBIIAA XAPAKTEPUCTHUKA JIEKTUBHOI'O KYPCA
(IPAKTUYECKASA XUMMUS»

CoBpeMeHHBIN y4eOHBIN MPOIIECC HAMpaBlIEH HE CTOJIBKO HA JIOCTH)KEHHE
pe3yNbTaTOB B OOJACTH MPEAMETHBIX 3HAHUW, CKOJIBKO HA JIMYHOCTHBIA POCT
pebenka. OOyueHre Mo HOBBIM 00pa30BaTENbHBIM CTaHAAPTAM IPEeayCMaTpPUBAET
OpraHu3alldi0  JJIEKTUBHOTO Kypca, KOTOPBIA CHOCOOCTBYET  PACKPBITUIO
BHYTPEHHETO TMOTEHI[MANa KaXXJOr0 YYEHHKA, pPa3BUTHUE M TOMAJIEPKAHHE €ro
TaJIaHTA.

[IpakTtueckas  CTOpOHA  XHMHYECKOro oOpa3oBaHHMS  CBsi3aHa  C
dbopMHUpOBaHMEM TIO3HABATEIBHBIX KAUY€CTB JIMYHOCTH, CBA3AaHHBIX C YCBOCHHEM
OCHOB HAay4YHBIX 3HAHUW, OBIAJCHUEM METOJaMHU HCCIEAOBAHUS MPEBPAIICHUIM
BEIECTB, (POPMUPOBAHMEM YHUBEPCAIBHBIX YMEHUW Ha OCHOBE MPAKTHYECKOU
NESTENBbHOCTH,  JyXOBHAIE — C  OCTETHYECKUM,  OMOIMOHAJIBHBIM U
OOIIEKyIbTYPHBIM Pa3BUTHEM UYETIOBEKa, Kak TnyHocTh. Crienupuka Kypca XUMHAH
TpeOyeT 0co0ol opraHu3anuu y49eOHOH NeITeNTbHOCTH IIKOJIBHUKOB B (opme
MPOBENICHUS YPOKOB C JIEMOHCTPAIIMOHHBIMU OIBITAMH, JIA0OPATOPHBIMU |
MPAKTUYECKAUMHA PabOTaMU: MPOBEACHUS OIBITOB, PEIICHUS IKCIEPUMEHTATBHBIX
3amay, OBNAJCHUS TpaBwiIaMu pPabOTBI €  TPOCTEHIINM  XUMHUYECKHUM
000pya0BaHUEM, TIPABUJIAMH TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ XUMUYECKUMU



BELIECTBAMU U 000PYTOBAaHUEM.

[IpakTuueckass TMOJE3HOCTh Kypca OOYCJIOBJIIEHa TEM, 4YTO Yy4alluecs
yOexJalTcsi B TOM, YTO KOHKPETHOE XHMHUYECKOE COEJUHEHUE MNPECTaBIsSEeT
co0Ol 3BEHO B HENPEPHIBHOW L€ MNPEBpPALIEHUN BEUIECTB, OHO YYAaCTBYET B
KPYTOBOPOTE XMMUYECKUX JJIEMEHTOB U B XUMUYECKOW 3BoMoIMK. OIHMUM U3
KJIFOUEBBIX TPEOOBAaHUN K XMMHUYECKOMY OOpa30BaHHUIO B COBPEMEHHBIX YCIOBHUSX
U BaXHEWIIMM KOMHOHEHTOB peamn3aunun PI'OC  saBnsgercs oBnaneHUE
yY4allUMHUCSA  NPAaKTUYECKMMH  YMEHHMSIMH W HaBBIKAMHM,  HPOEKTHO-
UCCIEN0BATENbCKON  AesATenbHOCThIO.  [Iporpamma «IIpakTuyeckass XuMwusi»
HampapiieHa Ha (OpMHUpOBaHHUE Yy ydaluxcd §8-9 KiaccoB MHTEpeca K M3YyUEHHUIO
XUMUH, Pa3BUTUE NMPAKTUYECKUX YMEHHUM, TPUMEHEHHE MOJIyYEHHBIX 3HAHUM Ha
npakTuke. [103TOMy 37eKTHBHBIM Kypc OyneT AOMOJHUTENBbHON BO3MOKHOCTBIO
JUTSL 3aKperuieHus U OTpaOOTKM MpPaKTUYECKUX yMeHMH ydamuxcs. [Iporpamma
CIIOCOOCTBYET  O3HAKOMJICHMIO € OpraHu3alMedl  KOJUJIEKTMBHOTO |
UHANBUAYAJTBHOTO UCCIIEIOBAaHUsA, 00YUEHHUIO B JIEHCTBUHU, TTO3BOJISET YepPEAOBATh
KOJUIEKTUBHYK) W HWHJWBUAYAIBHYIO JEATEIbHOCTb. TeopeTHUecKuid maTepuanl
BKJIIOUaeT B ce0si BOIPOCHI, KacCaloIIUecsi OCHOB IMPOEKTHO-HCCIIEN0BATEIBCKON
JesITeIbHOCTH, 3HAKOMCTBA CO CTPYKTYpPOU pabOTHI.

Crpykrypa conepkaHusi Kypca c(opMHpoBaHa Ha OCHOBE CHUCTEMHOIO
noaxoja K ero usyudeHuro. ConxepaHUE CKIAAbIBACTCS U3 CHCTEMBI NMOHATUH O
XUMUYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XMMUYECKOW pEaKIuu.
O0e 3Tu cucTemMbl CTPYKTYPHO OPIaHHW30BAaHbI MO MPUHIUILY [OCJIEI0BATEIBLHOIO
pa3BUTUA 3HAHMM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUN Pa3HOIO YpPOBHSA:
aTOMHO-MOJIEKYJIIDHOI'O YYE€HUs KaK OCHOBBI BCErO0 €CTECTBO3HAHMSA, YPOBH:
ITepuonnueckoro 3akona [[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHA XHMUM,
y4EeHUSI O CTPOEHMM aroMa U XUMHYECKOM CBSI3M, IMPEACTaBICHUH 00
AIEKTPOJIUTUYECKON JUCCOLMALMN BEIIECTB B pacTBOpax. TeopeTudecKkne 3HaHUsA
paccMaTpuUBalOTCs Ha OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJIHSS
(GyHKIMH OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U ITOJTYYECHHS U3YYaeMbIX BELIECTB.

Hcnonb3oBanue o00pynoBaHus ILeHTpa «Touka pocTa» NpH peaau3alnuu
JAHHOT'O DJIEKTUBHOT'O Kypca IO3BOJISIET CO31aTh YCIOBUA:

— JUISl PACIIMPEHUS COJIEpKAHUS IIKOJIBHOTO XUMHYECKOTO0 00pa3oBaHus;
— JUIs  TIOBBIIIEHHMS  [MO3HABATENIbHOM  aKTUBHOCTH  OOydYaromuXcsi B
€CTEeCTBEHHO-HAYyYHOU 00J1acTH;



— JUIA pa3BUTUS JMYHOCTH peOeHKa B mporecce OOydeHUs XHUMHUH, €ro
criocoOHoCcTe, (PopMHUPOBaHUS M YJIOBIETBOPEHUSI COLMAIBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTE;

— s (GOPMHUPOBAaHUSI HAYYHOTO MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
MOJPOCTKOB, HAaBBIKOB WX CaMOCTOSITEIBHON Yy4eOHOH NeATenbHOCTH,
AKCIIEPUMEHTATBHBIX U UCCIEIOBATEILCKAX YMEHUH, HEOOXOIUMBIX KaK B
MIOBCETHEBHOM JKM3HU, TaK M B MPO(PECCHOHATBHON 1eATeIHHOCTH;

— s GOPMHUPOBaHUSI IIEHHOCTHOTO OTHOUICHHS] K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TIPHPO/JIE, K YEITIOBEKY, IKOJIIOTUH;

— Juis paboThl C OJApEHHBIMU IKOJBHUKAMH, OPTaHU3AIMA HX Pa3BUTHS B
pa3IMUYHBIX 00IaCTAX 00pa30BaTEIHHON, TBOPUECKON ACSITETHHOCTH.
[Mpumensist tmdpoBsie mabopaTopuy Ha YpPOKaxX OdIIEKTHBHOTO Kypca

NPaKTUYECKON XWMHUH, yYalllecss CMOTYT BBITIOJTHUTH MHOXKECTBO J1a00paTOPHBIX
paboT 1 PKCIIEPUMEHTOB TI0 ITPOrPaMMe OCHOBHOM IITKOJTBI.

HEJBIO M3YUEHUSA DJEKTHUBHOI'O KYPCA «IIPAKTHUYECKASA
XUMMUSD

SABISIETCS Oojiee TIIYOOKOE M OCMBICJICHHOE YCBOCHHE TEOPETHYECKOW U
MPAKTUYECKON COCTABISIONIEH IIKOJIBHOW MPOrpaMMBbl 10 XMMHHU 4Yepe3 PElICHUE

CICOAYIOMMNX 3a1a4:

— ¢opMHUpOBaHUE 3HAHWUK OCHOB XHUMHUYECKOM HAyKh Kak o001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUUECKON JIESITEILHOCTU YEJIOBEKA U
KaK OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJbTYpPHI;

— ¢opMHUPOBAHUE CHUCTEMBbI XMMHUYECKUX 3HAHMM — BaXXHEUIINX (PaKTOB,
MOHATUHN, 3aKOHOB U TEOPETHUECKUX TOJIOKEHUM, TOCTYIMHBIX 0000IIESHUIA
MHPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKH, 3HAHUM O Hay4YHbBIX
METO/IaX M3y4YE€HHUS BEIIECTB U XUMHUUYECKUX PEaKIIU;

— ¢dopMHUpOBaHHWE ¥ PAa3BUTHM YMEHHH U CIOCOOOB JEATEIbHOCTH,
CBS3aHHBIX C IUIAHUPOBAaHWEM, HAOMIOJCHUEM H  IIPOBEIACHUEM
XUMHUYECKOTO  JKCIIEPUMEHTa, COOJIIOJICHMEM TMpaBuid  0€30I1acHOTO
oOpalleHusl ¢ BEeNeCTBAMH B IIOBCETHEBHOM KU3HH,

— TpHOOIIEHNE YYaIIUuXCs K CaMOCTOSTEIILHOMN MMO3HAaBaTECIbHOU
JeSTEIbHOCTH, HAYYHBIM METOJaM MO3HaHHUs, HOPMUPYIOIIUM MOTHBAIIUIO
U Pa3BUTHUE CIIOCOOHOCTEH K XUMMUH;

— ¢dopMupoBaHrEe YMEHHUH OOBSCHATH M OILICHUBATH SIBICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAHUH 3HAHWM M OMBITA, TOJYYCHHBIX IPH U3yUYCHUU XUMUU,



— ¢opmupoBanne 'y oOydalomUXCd T'yMaHUCTHYECKHX  OTHOIICHUH,
MOHUMAaHUS [ICHHOCTH XUMUYECKUX 3HAHUHN TSI BBIPAOOTKU IKOJOTHIECKH
1[eJecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM NEATEIbHOCTH B LIEJIAX
COXPaHEHUsI CBOETO 3JI0POBbS U OKPYKAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHMBALUM K OOYUEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCIIUTAHHMIO HA OCHOBE YCBOCHHS OOIIEUETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TpoQWIsl ¥ HalPaBICHHOCTH
JanbHeuIero o0yyeHus.

MECTO YYEBHOI'O HPEJIMETA «XUMMW» B YYHEBHOM IIJIAHE

OcBoenne kypca «lIpakTrdeckass XUMHs» Ha CTYIIEHHM OCHOBHOT'O OOIIETO
oOpazoBaHus UAET MApaJUICBbHO C M3YYEHHEM TEOPETHUYECKOro Marepuaia Ha
ypokax Ouosnoruu B 8-9 Kkjaccax, Tl 3aKIaJbIBalOTCS OCHOBBI TEOPETHUYECKUX
3HAHMH M TPAKTHUYECKUX YMEHUW NIKOJIBHUKOB, (DOPMUPYIOTCS HEOOXOIMMBIC
KOMIIETCHIIUN, KOTOpbIe OyAyT HCIOJIB30BAThCS TPH JaJbHEHIIIEM H3yYECHUH
xumun. HoBusHa kypca «IIpakTuyeckass XMUMHUs» COCTOUT B TOM, UTO OH SIBJISICTCS
MPAKTUYECKUM KYypCOM JIJIsl 00YYaIOIMMUXCSI OCHOBHOM IIIKOJIBI.

[Iporpamma  BkIouyaeT B ce0s  MOCIENOBAaTENbHOCTH  pabOT
UCCJIEIOBATEIbCKOTO XapaKTepa, HAMpaBJICHHBIX HA PEIIEHHWE CUCTEMBbl yU4eOHBIX
3a/lay, BBITIOJIHEHHE Ja0OPaTOPHBIX, MPAKTHUYECKUX pPadOT U IKCIEPUMEHTOB.
Conepxxanue kypca «IIpaktuueckas Xumus» sBisieTcst 6a30il st GopMupoBaHus
UCCJIEIOBATEILCKUX HABBIKOB, HABBIKOB VYIpaBIeHUS HHPOpManuen U HX
JTadbHEHIIIEr0 COBEPIICHCTBOBaHUSA B cTapmied mkoje. Takum 00paszowm,
collepkaHre Kypca B OCHOBHOW IIKOJIE MPEACTaBISIET co00i 6a30BOE 3BEHO B
CUCTEME HEMPEPHIBHOIO XHUMHUYECKOTO OO0pa3oBaHUS M SABIAETCS OCHOBOW Jif
MOCJICIYIOIIECH YPOBHEBOM U mpodriibHOM aud epeHIuannm.

CornacHo geiictBytonemMy basucHomy ydeOHOMY 1maHy  paboyas
mporpamma st 8-9 kiaccoB mpenycMmaTpuBaeT uszydeHue kypca «lIpaktuueckas
XUMH» B 00beme 0,5 yaca B HEJEIO B KaXKIOM Kiiacce, Bcero 34 Jaca.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHus: cMece.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHUTENBHAS MOJEKYJIsIpHAas Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMUYECKUE SBJICHUSI. XUMUYECKasi peakiusi U €€ MpU3HaKHu.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1aOOpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE kele3a ¢ pactBopoM conr menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEJICHHUS  OINbITA,
WUTIOCTPUPYIOILIETO 3aKOH COXPAHEHUSI MACCHI.

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue kuciopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMH. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00bEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpaszyromue. Homenkiarypa okcuaoB. ®Pusnueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIacCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3/YXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIONCHHE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatpyieM ©  KaibliieM) (BO3MOXXHO  HCHOJIb30BaHUE BUIEOMATEPHUAIIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, DPEaKUUi HEUTpaau3aluy, I[OJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCMHECHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS] CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHUIbI
Y TUJPOKCUIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XMUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB Iepuoia H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUUECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oOpas3IoB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TEePHOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAJAMOAKTUBHOCTh, MOJICKYJa, DJICKTPUUYECKUU 3apsij, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
MU3MEPEeHHsI, KOCMOC, TIJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBICE MOPOJIHI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMHYECKOM CBSI3H. THIBI KPUCTAIINYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakui Mo pa3IudHbIM MPU3HAKaM (110 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIJIoBOoMY 3(ddekrty, 1o
M3MEHEHUIO CTETICHENW OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTaIM3aTopa). K30 - U IHAOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUU C  HCHOJIB30BAaHHEM  METOJA
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E COJEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, MIEJOYed U  CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha HOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 1 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aMOJEICTBUE € METAJJIAaMH, HEMETAUIAMH, IIeJiodaMH). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XuMUYEeCKHUe cBoMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Pu3ndecKkue u
XUMHuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Coiau CEpHON KUCIOTHI, KAYECTBEHHAs! peakius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnons3oBanue HUTpATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXkKalolel cpeibl COEIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
MoauUKAIUUA, PaCIpPOCTpaHEHUE B MpHUpPoAe, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdexT. YronbpHas KucnoTa u e€ coiu, uX (PU3nYecKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XUMHYECKHE CBOMCTBA, TOJYYCHHE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Xkeje300eToH. [Ipobmembl G€30MacHOro HCMOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUYECKHE CBOWCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), HAOJIIOICHUE Mpolecca OOyIIIMBaHUS caxapa Moja JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl M W3y4YEHHE IPU3HAKOB HUX IMPOTEKAHMs, CO3JaHUE MOJEIEH
MOJICKY7 (IIApOCTEP)KHEBBIX), O3HAKOMJICHHE C MPOJYKIUEH CHIMKATHON
IPOMBIIIJIEHHOCTH, PEIIEHUE AKCIEPUMEHTAIBHBIX 3aa4y Mo Teme «BakHeiiine
HEMETAJUJIbl U KX COEAUHEHUS.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux diaemeHtoB . U
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUA  psf
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CrocoOBl TONTy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJjiokeHue B [lepruoamyeckon cucremMe XMMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpo€HHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue IMIeNOYHBIX METAUIOB U HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux snemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: IOJIO)KEeHUE B [leproanyueckoid CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, WX (PU3HMUECCKUMH
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, MpOLIECCa TOPEHHUS JKelle3a B KHUCIOPOJIE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajublusi (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHrH 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHM, JMDJCKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MHUHEPAITbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUINCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUCHTAIUH U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHWs 3HAYCHHS XUMHUUYECKONM HayKH B JXKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M TMOCTYNKH CBOMX TOBapuIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOTUMBIE i OOBSICHEHHS HaOII0IaeMbIX TMPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpallleHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHHUS TPEIMETHBIX 3HAHWUH TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH MPUPOJHON CPENOH, ISl OBBIIIECHUSA
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOecneynBaroT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSITHUN (BBIACTATH UX XapaKTEepHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEeMbIC B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YUYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUYHUS B U3YUAEMBIX IPOLIECCAX U SIBICHUSAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUJIAHUPOBAHHWIO, OPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OICHUBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMaMH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHMBepcaibHbIe ydeOHbIe 1elicTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IMO3HABATEIbHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(HPEeKTUBHBIE CITOCOOBI PEIICHUST YUYCOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHO pabodeill mporpaMMonu,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIONKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTETCHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIONW aToma, aTOMHAs OpOUTal b, PaJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH NOHITUS NPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUM 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iuyaTh T[OHATHUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BEULIECTB, MO TEII0BOMY 3D (PexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pPEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHITUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  BJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajuiotponusi, aMmGpOTEpHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHasl, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TH MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUIM;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIAMHEHUM, TUIl KPUCTATUTUYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoArpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue UX 1O DJJIEKTPOHHBIM CJIOSIM), OOBICHATH oOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YKCIy M COCTaBYy Y4YacTBYIOLIMX B pEaKIUu
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHMS pEaKIil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBpPALICHUA B pa3iIHuHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U yIIIEKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
Ne IIpakTnyeckune | DieKTpPOHHBbIE (LHN(PPOBHIE)
n/n Hamvetiopatine pasienon i TeM MporpaMMeI Bcero padoThI o0pa3oBaTejibHbIE PeCypChl
Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE MTOHATHSA
11 Xumus — BaiKHafl 00J1aCTh €CTECTBO3HAHUS U 5 bu6moreka [IOK
MPaKTHYECKOM ESITETbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHUYECKUE peakIun Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 5 2
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax ﬁgggj?iii?ﬁn £41837¢
2.2 Bonopon. [TonsiTie 0 KHCIIOTaX U COMSIX 1 ﬁgg:j;;i%iilorﬁﬂf 11837C
2.3 Bopna. PactBopsl. [TonsiTie 06 ocHOBaHUAX 1 ﬁtiﬁ::?/ﬁi%ii?ﬁ/? £41837¢
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUI 1 bubmmotexa [JOK
https://m.edsoo.ru/7f41837c
Wroro no pazgeny 8 3

Pasnen 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesaeesa. CTpoeHne aToMOB.

Xumn4deckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema
3.1 xumudeckux aneMenToB . . MengaeneeBa. CTpoeHue
aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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3.9 Xumuueckas cBiI3b. OKUCIUTEILHO-BOCCTAHOBUTCIILHEIC 5 bubmuoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 3 0
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 5
9 KJIACC
Nenn/m | HammMeHoBaHMe pa3/ieJioB U TeM NPOrpaMMbl IpakTuyeckue | IIeKTPOHHbIE (HH(POBLIE)
Beero paGoThI 06pazoBaTe/bHbIE pecypchbl
Paspnen 1. BemiecTBo 1 XuMHYecKHe peaKIUH
11 [ToBTOpEeHME U yriuyoaeHne 3HaHUH OCHOBHBIX 5 bubnuorexa [JOK
paszesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHX PEaKIIUM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOLUALINSA. XUMUYECKUE 1 1 bu6mmoreka [JOK
peaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 5 1
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
91 OO01as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB 1 bubnuoreka [JOK
VI A-rpymmsl. [anoreHs https://m.edsoo.ru/7f41a636
99 OO1as XxapakTepUCTUKA XUMUYECKHX DIIEMEHTOB bubnmoreka [JOK
VIA-rpynmer. Cepa u e€ coeJMHeHUs https://m.edsoo.ru/7f41a636
OO1as XxapakTepUCTUKa XUMUYECKHX DIIEMEHTOB bubmmorexa LIOK
2.3 VA-rpyrst, AsoT, dochop i KX CoeHHeHHS 1 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edso0.ru/7f41a636

24 OO611as XxapakTepuCTUKA XUMHUUECKHUX SJIEMEHTOB

IVA-rpynnel. Yriepoa u KpeMHUN U UX COEMHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

Pazgen 3. Meraibl 1 UX COeTUHEHU A

bubmmoreka [{OK
A1 i 1
3 Obmpe cBoHCTEA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 3 bubmorexa [IOK
' 4 https://m.edsoo.ru/7f41a636
Hroro no pazneny
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIIOBEKA
Pe3epBHOE BpeMst
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 17
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

HU3YUCHHUC CTO CBOICTB

https://m.edsoo.ru/ff0d2be8

HUcnoab3oBanue
Ne IIpakTH4yeckue | DJieKTpPOHHBbIE U (PPOBLIE
Tema ypoka Bceero odopynosanus 11O
n/n paboThI oOpa3oBaTe/bHbIE " "
Touka pocra
pecypcesbl
[IpaxTrueckas padota Ne 1 [Mudposas nabopatopus
[IpaBuna paboTs! B 1a00paTOpuu U NPUEMBI Releon
oOpamieHus ¢ 1a60PaTOPHBIM 1 1
00opyI0oBaHUEM
5 HaGnronenue 3a ropsieit cBevoit. 1 bubnuotexa [JOK
CTtpoeHHe TTaMEHH. https://m.edsoo.ru/ff0d227e
I1 6ota Ne 2
3 PziaI;TnHeIII{eI:: Z\[/Izje; T(ia 101 UMEpPE OUYUCTKHU 1 1 bubnuorexa LIOK
. . puMep https://m.edsoo.ru/ff0d23dc
MTOBApPEHHOM COJIN)
4 Xumuueckue peakiuu. [Ipusnaku 1 bubnuorexa [JOK
XUMHUYECKUX PEaKI[HIA. https://m.edsoo.ru/ff0d26ca
0
5 Peakuuu, naymue ¢ BbIIACIEHUEM WITH 1 bubmuoreka [JOK g:l(gggiaﬂaiiﬂiiiopﬂﬂ
MOTJIOMEHUEM TEIDIOTHI. https://m.edsoo.ru/ff0d28c8 a
TeMIIepaTypbl
J1a6 0
6 Hznop:{(:g{:izgﬂozlme KHCJIOPO/Jia 1 bubmuorexa LIOK
yi vp posa, https://m.edsoo.ru/ff0d2a6c
U3Y4YEHHUE €r0 CBOICTB
[Tpaktuyeckas padora Ne 3 BuGmorexa L[OK
7 [Tomyyenue u cobupanue BoJI0poJia, 1 1



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmunoreka LIOK

[Mudposas nabopaTopus

I[TPOTPAMME

8 DusiicoKue I XUMAECKIC CBORCTEA BOXEL 1 https://m.edsoo.ru/ff0d2a6¢ Releon ¢ pH natunkom
[IpakTtuyeckas padora Ne 5

9 [IpuroToBiieHre pacTBOPOB C 1 bubnuoreka [IOK
OTpeenEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d2d50
PacTBOPEHHOTO BEIIECTBA

10 [IepecepllieHHBIE PACTBOPHI. BBIPALIUBAHKE 1 bubnuoreka [JOK
KPHCTAJUIOB COJICH https://m.edsoo.ru/ff0d2d50

11 CocraB ocHoBanwuil. [lonstre 06 1 bubmuoreka [JOK [Mudposas nabopaTopus
HHIUKATOPax https://m.edsoo.ru/ff0d2d50 Releon ¢ pH naTunkom

12 [Tonyuenue u XuMu4eckne cBOMCTBA 1 bubmuoreka [JOK [udposas nabopatopus
OCHOBaAHHMIA https://m.edsoo.ru/ff0d2d50 Releon ¢ pH natunkom

16 [TonydyeHue u XUMHYECKHE CBOHCTBA 1 bubnuoreka [JOK [udposas maboparopus
KHCJIOT https://m.edsoo.ru/ff0d2d50 Releon ¢ pH natunkom
[IpakTuueckas padorta Ne 6

14 Penienue skcnepuMeHTaIbHBIX 3a7a4 MO 1 bubnuorexa [JOK Hudposas maboparopus
Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/ff0d2eae Releon ¢ pH naTunkom
COEIUHEHUIN

15 AMdoTtepHOoCTh. AMGDOTEPHBIC OKCHUIBI U 1 bubmuoreka [JOK
THIPOKCHIBI https://m.edsoo.ru/ff0d323c

16 Pemenne skcniepruMeHTAIBHBIX 3a1a4 1 bubmorexa I[IOK

https://m.edsoo.ru/ff0d350c
17 PesepBHblIi ypok 1
OBLIEE KOJIMYECTBO YACOB I10 17

9 KJIACC
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Ne HUcnoab3oBanue
Tema ypoka Bcero ITpakTH4yeckue DJIeKTPOHHBbIe U POBbIE
/i a00ThbI o0pa3oBaTe/IbHbIE pecypchbl obopynosanust 11O
P P pecyp "Touka pocra"
1 Knaccugukanus 1 HOMEHKIATypa Bu6anorexa [TOK
HEOPraHMYECKHX BEI[CCTB 1 https://m.edsoo.ru/00ae3de8
I[TepexoHble d1eMEHTBI. AM(OTEPHBIE bubmaorexa LIOK
2 1 https://m.edso00.ru/00ae3de8
OKCHJIBI ¥ THIPOKCHIBI
[eHeTHUECKAs CBA3b MEXKIY KIaCCAMU bubmorexa [IOK
3 1 https://m.eds00.ru/00ae3de8
HEOPraHUYECKHX BEIIECTB.
bub6mmoreka [JOK
4 CKOpOCTb XMMHYECKOHN pEeaKIun 1 https://m.edso00.ru/00ae3de8
bub6mmoreka [JOK
5 | Karammsaropsl u Karanu3 1 https://m.edsoo.ru/00ae3de8
DIEKTPOIUTHYECKAs JUCCOLUALIUSL. bubsmorexa IIOK
6 1 https://m.edsoo.ru/00ae3de8
CusbHBIE U CIIa0bIe 2IEKTPOIUTHL
[Tpaktuueckas pabota Ne 1 Pemenue buGmroreka [TOK
7 SKCIIEPUMEHTAIILHBIX 3a/1a4 [0 TEME 1 1 https://m.edsoo.ru/00ae3de8
«DNEKTPOIUTHYECKAs TUCCOLNALIUS
Bubnuoreka IJOK Lud 6
. poBas 1aboparopus
8 I'unponus conei 1 :
Aap https://m.eds00.ru/00ae3de8 Releon ¢ pH zatuukom
I[TpakTuyeckas pabora Ne 2 bubnnorexa LIOK [udposas nabopaTopus
9 W . . 1 1 https://m.edsoo.ru/00ae3de8
3y4eHUE CBOMCTB COJSHOMN KMCIOTBI Releon ¢ pH marunkom
ITpakTryeckas paboTa Bubmiorexa LIOK [udposas nabopatopus
10 1 https://m.edsoo.ru/00ae3de8

N3y4enue CBOMCTB CEPHOM KUCIOTHI

Releon ¢ pH naTunkom



https://m.edsoo.ru/00ae3de8
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[Ipaktuyeckas padora Ne 3

bubmuoreka LIOK

Hudposas maboparopust

11 «IlosyueHre aMMUaKa ¥ U3y4eHHE ET0 1 https:/m.edso0.ru/00ae3de8
. Releon ¢ pH naTunkom
CBOMCTB»
[Ipaktuyeckas padora Ne 4 Bu6anorexa [TOK 6
12 | MomyueHue yrIeKUCIIOTO rasa. 1 https:/m.edsoo.ru/00ae3des | 1 “PPOBa 1abopatopus
Releon ¢ pH naTunkom
KauecTBeHHast peaknus Ha KapOOHAT-HOH
13 W3roToBieHre MOIeICH MOJICKYJT 1 brbmiorexa LIOK
YTIIEBOIOPOIIOB https://m.edsoo.ru/00ae3de8
[IpakTnueckas padota Ne 5 Bu6mmoreka [IOK
14 Pemenne sKCrepruMEHTABHBIX 337124 110 1 https://m.edsoo.ru/00ae3de8
Teme «BaxkHeiiie HeMeTauTsl 1 UX
COCIMHCHUS
bub6mmoreka [JOK
15 | XuMuueckue CBOMCTBA METAIIOB 1 https://m.eds00.ru/00ae3de8
[IpakTrueckas padorta Ne 6 bubnuoreka [IOK 6
JKECTKOCTEL BOABI U METOILI €6 1 https://m.edsoo.ru/00ae3de8 I_[I/I(prBaH J1aboparopus
Releon ¢ pH naTunkom
yCTpaHEeHUS
[IpakTueckas padora Ne 7. bubnuoreka [IOK
16 Pelienre SKCIEPUMEHTANBHBIX 32124 1 https://m.edsoo.ru/00ae3de8
o TeMe «BakHe#ne MeTabl 1 UX
COCIUHCHUS
17 BrrunciieHue MaccoBoil 10JIA BBIXOJA 1 Bub6mmoreka [IOK
MPOJIyKTa peakiuu. Pemenue 3anau https://m.edsoo.ru/00ae3de8
OBIIEE KOJIMYECTBO YACOB I1O 17

I[TPOTPAMME

LLI,elTIIOK MopnucaHo undposon
nognucbto: Werntok
Hukonan Hukonain BacunbeBuy
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