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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma  mo xumuu s «KypuaTroBckoro kigacca» —cOCTaBlieHa B
COOTBETCTBUU € TpeboBaHUsIMU DeepalibHOTO TOCYJapCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAapTa
OCHOBHOTO 0o0miero o0Opa3oBaHus, Ha ocHOBe DenepanbHON pabouel MporpaMMmbl OCHOBHOT'O
obmero oOpa3oBaHuss MO XuMuH (yTIyOJICHHBI YPOBEHB), OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMbl OCHOBHOTO 0011ero oopazoBanust MBOY «lllkoma-nmumeit Ne 2).

PaGouass mnporpamMma OpUEHTHpOBaHAa Ha LIEJEBblE MPHUOPUTETHI JTYXOBHO-
HPABCTBEHHOT'O Pa3BUTHs, BOCHUTAHMUS U COLHUAIM3ALMU Yy4yaluxcs, cHopMmyiaupoBaHHBIE B
paboueit mporpamme Bocniutanuss MbOY «Illkona-nuueit Ne 2.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHS OOYyYalONIMXCS CpPEACTBAMH Y4YeOHOTO MpeaMmeTa, Ompeiesser
o0s3aTenpHOE MPEIMETHOE COJIEp)KAaHUE, €ro CTPYKTYpy IO pa3zesiaM M TeMaM, pacrpeaeiecHue
II0 KJlaccaM, pPEKOMEHJIYyEMYK  IIOCJIENOBATEIBHOCTh HM3YyYEHHs XHMHM C  y4E€TOM
MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€OHOIOo Ipolecca, BO3PaCTHBIX
0coOeHHOCTEH oOyuaromuxcs. B mporpaMmme Mo XMMHHM YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeaMeTa B peaju3alnuu TpeOOBaHWM K IUIAHUPYEMBIM JTUYHOCTHBIM, METANpeAMETHBIM U
OpEIMETHBIM pe3yibTaTaM oOydeHHss W B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATEIBHOM JESITEILHOCTH 00yUYaIOMIErocsi IO OCBOCHHUIO YUEOHOTO COIECPIKaHMS.

W3ydyeHne XMMHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OpPUEHTHUPOBAHO Ha
OOIIEKYJIbTYpPHYIO  TMOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH M HMHTEPECOB OOydYarOUIMXCs, Ha
MPOJIOJDKCHHE 00YYCHHUS HA YPOBHE CPEeIHEro 00IIero o0pa3oBaHuUs.

3HaHuE XUMHUH CIYKHUT OCHOBOW Ui (hOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, €ro
MPEJICTABICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
IPEJICTaBICHUS O IPEBPAIIECHUAX SHEPTUH U BEUIECTB B IPUPOJE, O MYTAX PEIICHUS INI00ATbHBIX

npoOjeM  yCTOWYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA —  CHIPbEBOM,  DHEPreTHYECKOM,
MPOJOBOJILCTBEHHOW  MpoOIeM, MpoOIeMbl  DKOJOTHYECKOW  0e30MacHOCTH, MpodiieM
37paBOOXPaHECHUS.

N3ydenue xumun:

CIOCOOCTBYET peaiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KyJbTYPBbI JUYHOCTH 00yUaIoIuXcs, X 001Iel 1 QYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B TIOBCEJHEBHOW JKU3HM, TaKk U B
npohecCHOHANBEHOM e TeNbHOCTH;

3HAKOMHT CO cTienu(PUKON HAYYHOTO MBIIIICHUS, 3aKJIa[bIBAET OCHOBBI IIPEJICTABICHUN O
€IMHCTBE TMPUPOJIBI U YETIOBEKA, SIBJSETCS KIIOYEBBIM 3TaroM B (DOPMHUPOBAHUHU €CTECTBEHHO-
HAay4YHOU TPAMOTHOCTH O0YJarOITUXCS;

CrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyJaronuxcs.

JlanHble HampaBieHUs B OOYUYEHWHM XMMHH OOECTICUMBAIOTCSA CHEIU(UKON CoIepKaHUs
MpeaAMeTa, KOTOPBIM SIBISIETCS MEAArorMuecky aJanTHPOBAHHBIM OTPAKEHUEM OIPEIEIEHHOIO
JTana pa3BUTHUSI XUMHUH.



VYrinyOnéHHBI Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00yYaromKUMUCs CUCTEMbI MEPBOHAYAIBHBIX MOHATHH XMMUH, OCHOB HEOPraHWYECKON XUMHH,
OCHOBOIIOJIATalOIUX IPEJICTaBICHUA OO0Ie XMMHMM M OTAEIbHBIX 3HAYMMBIX ITOHATUI
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus IpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé mzyueHuro. CopepiaHUe CKJIAAbIBAETCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
OpraHU30BaHbl 110 MPUHIIMITY [1OCJIEI0BATEILHOTO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETHUYECKUX
IPECTaBICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kKak OCHOBHOIO 3aKOHA XMMHU;

YUY€HHsI O CTPOEHHH aTOMa M XMMHUYECKOH CBSI3H;

HpeCTaBiIeHUN 00 3JEKTPOIUTUYECKON AUCCOLMAIMY BEIIECTB B pacTBOPAx;

0 XMMUYECKON KMHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTMYecKMX 3HAHMW TIOJOXKEHBI ASMIHPUYECKHA TOJYYECHHBIC (DaKTHI.
Teopernuecknue 3HaHUS Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHSA K JIpyromMy H
o0ecrneynBaroT 00y4aroIUMCsi BO3SMOKHOCTb OOBSICHATh U IPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUIECKOTO IPUMEHEHUS H3yYaeMbIX BEIECTB.

OcBoeHue cofepxKaHus IPOrpaMMBbl [10 XUMUU IIPOUCXOIUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEHHBIX y4eOHbBIX MPEAMETOB: OKpPYKAIOLIMK MUp, Ouosiorus, gpusnka, MaTreMaTHKa,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

[IporpaMmma ocHOBHOro oOmero o0pa3oBaHus 1O XUMHMU (YIUIyOJEHHBIH YpPOBEHD)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHIAMEHTAIFHOTO XapakTepa o0pa3oBaHHsA, CIEUU(PUKU
yueOHOro nmpeaMera M oOecreueHHe YCHEIIHOro oOOyueHHs Ha CIEIYIOLEM YpOBHE
oOpa3oBanus. B mnporpaMmMe mno XMMHMH peaaM3yeTcss pa3BHBaOLIas M IMpaKTHYecKas
HaIpPaBJIEHHOCTh 00y4YeHUs XuMuH, nuddepeHnuanys oOydeHus!, BKIOYaomas npoQuibHyo
MOJArOTOBKY OOyYaroUIMxcs M TMOCIEIYyIOIIee CaMOONpeeleHne B BbIOOpe HampaBiIeHUs
00yueHHsI B PO(UIIbHBIX KJlaccax.

VYriny6néHHoe H3ydyeHHE XUMHUHM CIIOCOOCTBYET peayln3aluu 3ajad MpoecCHOHATbLHON
OpUEHTAllMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXXIOMy O0OydaromeMycs
IPOSBUTH CBOM HHTEJUIEKTyaJIbHbIE M TBOPYECKHE CHOCOOHOCTH NpU H3YYEHHHM Y4YeOHOro
npeaMera, HeoOXOAMMbIE Ui TPONOJDKEHHs OoOpa3oBaHMs U JajbHEWHIed TpynoBol
JESATEIIBHOCTH.

[Tporpamma no xumuu (yriayOn€HHBIN ypOBEHb) NMpeAHA3HAUY€HA JUIs HCIOJIb30BaHUS B
0o0pa3oBaTeNbHbIX  OpraHU3alMsiX, pealM3yIoUX HOporpaMmbl  AUPHEPEHIUPOBAHHOTO
(yray6unénHoro, mnpo(uiIbHOTO) H3Yy4YeHHMsS OTACIbHBIX Y4YeOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

O6pa3oBarenbHble GYHKIUN XUMHUU, H3y4aeMOl Ha YIIIyOJIEHHOM YPOBHE, PEaTu3yIOTCs B
npouecce (GOPMUPOBAHUSA 3HAHUM OCHOB XMMHMUYECKOH HAyKM Kak 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIbHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJNbTyphl. 3ajaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSTHUM, 3aKOHOB U TEOPETUYECKUX IOIOKEHHH,
JOCTYIHBIX 00OOIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HAyKd, B MPHOOIIEHUU K
HAYYHBIM METOJaM TO3HAHUS MPU U3YyYEHUH BEIIECTB U XMMHUYECKUX peakiuil, GopMHUpOBAHUU
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M CIOCOOOB JIEATENLHOCTH U UX NPUMEHEHHUU B yyeOHO-



IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH, OCBOCHUH MpaBUil O€3011aCHOrO
00palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[lenn w3ydeHUs XWMHUHM OTPAXAIOT HAMpPAaBICHHOCTh OOYYEHHsT Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTa U OOIEeH KyJIbTYpBI.

W3y4yeHne XMMHUM HAIIPaBJICHO HA JOCTHKEHUE CIEAYIOIUX LIEIeH:

dbopMHpOBaHNE HMHTEIEKTYaIbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHATUIO DEUICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOILMMCS YCIIOBUSAM KU3HU;

(GopMHpOBaHUE CHUCTEMbl XMMMUYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOH
KapTUHBl MUpa, KaK OCHOBBI JJI IOHUMaHMsI XUMUYECKOW CTOPOHBI SIBJICHUN OKPYXKAIOLIETOo
MUPa, OCBOECHUE S3bIKA HAYKH;

nproOuieHne o0yJaroImuxcs K caMOCTOATENbHOM 1M03HABAaTEIbHON U MCCIIEI0BATENbCKON
NEeSITEeIbHOCTH, K HAy4yHbIM METOJaM IO3HaHUs, (OopMUpOBaHHME MOTHBALMM M Ppa3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMUH;

dbopmupoBanue o0meH (yHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHUWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE INPU H3YYEHUU XUMMH, IMPUMEHATh HMX MpU pelleHuH mnpodieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

pa3BuTHEe y OOydalOmMXCsl WHTepeca K HM3YYEHUI0 XUMHH U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO Mpopuis u
HaIlpaBJIEHHOCTH JaJIbHEHIIIEro 00y4YeHus;

OCO3HAHHWE LEHHOCTU XMMHMUYECKUX 3HAHUH B KU3HU 4YEJIOBEKAa, IOBBIIICHHE YpPOBHS
DKOJIOTUYECKON KYJbTYphl, HENPUATHE IEHUCTBHM, NMPUHOCSIIIMX BpeJ OKpPYXkKalolleHd cpene u
37I0POBBIO JIOJIEH;

npruoOpeTeHne 0OydYaroUIMMHUCS OIbITa CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIUYHbBIX BUJIOB JI€ATEIbHOCTH.

Ha yrny6nénnoe m3ydenwe ydeOHOro mpemmera «Xumusi» orBoautcs 102 gaca B 8
kiacce (3 "aca B HeJEII0), TO €CTh 2 Yaca B HeIemo 3a cuét obs3aresproit yactu OOIT OO0 u 1
yac 3a cuét yactu OOIT OO0, popmupyemoii yqacTHUKaMu 00pa3oBaTeIbHBIX OTHOILICHHH.



COJEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

XuMus — BakHas 00JIacTh €CTECTBO3HAHUS M MPAKTUUYECKOH JEATEIBHOCTH YEJIOBEKA.
[lpeqmer xumuu. Pomp xumuM B KM3HM uenoBeka. Kparkue cBeqeHus 00 HMCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHMH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. dusnyeckue u
XUMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOsIHUA BemlecTB. [loHsATHE 0 TeOpeTHUeCKHuX U
OMIIMPUYECKUX METOJAax IO3HAaHUS B ECTECTBEHHBIX HayKax. IIpencraBieHus O HaydHOM
MO3HAHUU Ha SMIIUPUYECKOM YpPOBHE: HAOIIOACHNE, U3MEPEHHE, IKCIICPUMEHT, MOJICIINPOBAHHE,
BbluKciieHue. [lpencraBneHus O HayyHOM ITO3HAHMM HAa TEOPETHYECKOM YPOBHE: HAy4YHbIE
dakThl, mpobiieMa, TUIOTe3a, TEOPHUs, 3aKOH.

A3p1k xumud. VICTOYHUKH XUMHYECKON HH(pOpMAIIHH.

[TonsiTue o mMeronax paboOThl ¢ XMMUYECKUMHU BeulecTBamMu. O0OpyJoBaHME IIKOJIbHOU
xuMHudeckor naboparopuu. [IpaBuna 6e3onmacHoro oopamieHus ¢ BelecTBaMu U J1abopaTOPHBIM
000pyI0BaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie cMecu: BO3IyX, HMPHUPOJHBIN Tra3, HEQTh,
IIPUPOJHBIE BOJBI, TOPHBIE NOPOABI U MHUHEpPANIbl. [IOHATHE O TOMOIEHHBIX M I'€TEPOrCHHBIX
cmecsx. CrocoOsl pa3aenenus cmeceil. O4rcTka BEIIecTs.

BemectBa M XUMUYECKHE pPEaKUUU. ATOMBI UM MOJIEKYJbl. XHUMHYECKHE 3JIEMEHTHI.
CuMBOJIBI XUMHUYECKUX 371€MEHTOB. [IpocThie M CiloXKHBIE BellecTBAa. MeTayuibl U HeMeTalIbl.
BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

Xumnueckass ¢opmyia. BaJeHTHOCTb aTOMOB XMMMYECKHMX 3JEMEHTOB. 3aKoH
MOCTOSIHCTBA cocTaBa BemlecTB. OnpefeneHHe BaJIEHTHOCTH JJIEMEHTOB MO  (Qopmynam
OMHApHBIX COEIMHEHUH U cocTaBieHUEe (OpMyJl OWHAPHBIX COEAMHEHWH IO BaJE€HTHOCTHU
aneMeHToB. OTHOCUTENbHAsA aTroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHast Macca. MaccoBast
JI0J1s1 XUMUYECKOT0 3JIeMeHTa B coeuHeHnu. Haxoxnenue npocreiimeit ¢popmybl BemecTsa 1o
MaCCOBBIM JI0JISIM DJIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
yHuclla CTPYKTYPHBIX €IMHHII BellecTBa. Pacdersl mo ¢GopMysnaM XUMUYECKHUX COEAUHEHHI.
MounspHasg Macca cmecu BewecTB. MojbHasg A0S XMMHYECKOIO DJIEMEHTa B COEJUHEHUH.
Haxosxaenue npocreiiieit popMyIibl BeliecTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nyeckue U XMUMHYECKUE SBJICHHS. XHMMHUYECKas PEaklMs U €€ NPHU3HAKU. Y CIOBHS
MIPOTEKAHUS XUMUYECKUX PEaKIMi. 3aKOH COXPAaHEHUSI MacChl BEIECTB. ATOMHO-MOJIEKYJIIpHAs
teopus. JKuszHp u gedarenbHocTh M.B. JlomonocoBa. Xumuueckue ypaBHEHHsS. Turmbl
XUMHUYECKHX peakuuid (COeAMHEHUs, pa3jokKeHus, 3aMmeleHus, obwmena). Pacyersl mo
XUMHYECKUM YPaBHEHUSIM.

OKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJIEHUM. 3HAKOMCTBO C XUMUYECKOU MOCYI0H,
Cc mpaBwiamMd paboTel B JabopaTOpuM U TOpueMamMu oOpalleHHs ¢ J1abopaTOpHBIM
oOopynoBanueM. IM3ydeHue u omnmcaHue (QHU3MUECKUX CBOMCTB 00pa3l0OB HEOPraHMYECKHX
BEIIECTB — METAJIJIOB U HeMeTauoB. HaOmronenne gpusndeckux (IuiaBieHue BOCKa, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KHIIEHUE M KOHJIEHCAIUsl BOJbl) U XUMHUYECKUX (TOpEHHE CBEUH,
NPOKAJIMBAaHUE MEIHOM MPOBOJOKH, B3aMMOJEHCTBHE COABI WJIM MeJa C COJSHOW KHCIIOTOM)
saneHuid. O3HakoMJeHHE C oOpa3namu BemlecTB KosmdecTBoM | mosb. HaOmionenue wu
OIMCaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHne caxapa, B3auMOJIeHCTBIE



CEepPHOM KHUCIOTHI C XJIOPUAOM Oapus, ModydeHHe W pasiokenue ruapokcuna menu (Il) mpum
HarpeBaHuM, B3aMMOJAEHCTBHE Xene3a ¢ pactBopoM comu Mmenu (l1). M3ydenue crmoco6oB
paszieneHuss cMmeceil (C TMOMOUIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHUE, IUCTUILUISALIMS,
xpomatorpadusi), mpoBe/ileHue OUYUCTKU MOBapeHHOU conu. HaGmroneHrue U onucaHue OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCCHI.

BaxHeiimue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJICKYJISIPHOI Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENBHOMN IJIOTHOCTH.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIUIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
dbuznyeckue U XMMHYECKUEe CBOICTBA (peakluy ropeHus U okucienus). [lporeccol okucienus B
xuBoil mpupoge. Oxcunsl. Ilpumenenue kucimopona. CrocoObl TOMyYeHHUS KUCIOpPOJa B
naboparopun U mnpombiiuieHHocTU. [loHstHe o karanmusarope. KpyroBopor kuciopona B
npupoze. O30H — ajutoTporHas MoAuQuKanus Kuciaopoaa. O30HOBBIN CIO, €ro 3HAYCHHUE IS
JKUBBIX OPTraHU3MOB. Pa3pynieHue 030HOBOTO CI1osl.

TemnoBoit >(hdexT XuMHYECKOW peakIUH, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yris U MeTaHa B KayeCTBE TOILUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBoM 3¢ dekre.

Bomopon — »memMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IPHUPOJE,
buznyeckue U XMMUYECKUE CBOICTBA, MpUMEHEHHUe, Crioco0bl monydyeHus. [lonarue o kucmorax
u coisix. Mcnonp3oBaHue BOIOpO/Aa B KAU€CTBE TOILIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bonga xak pactsopureins. PactBopsl. HaceleHHsle 1
HEHaCBILIICHHbIE pacTBOpbl. PacTtBopuMocTs BemecTB B Boae. DaxkTopel, BIMSIOIMME HA
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BemiecTB. CrocoObl BBIpaKEHUS KOHLEHTPAIMH
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJsIpHas KOHIeHTpauus. Pounb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumnueckue cBoiictBa Bojbl. Ilonstue 00 ocHoBaHusx. Ilonstue 00 wHAMKaTOpax.
Kpyrosopot Bozbl B IpHupoje. 3arpsa3HeHHe NPUPOIHBIX BoA. OXpaHa M OYMCTKA IMPHUPOIHBIX
BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamuss OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHBIe, aMmdoTepHble) U  HeconeoOpas3yrolue.
Me:xyHaponHass HOMEHKJIaTypa OKCHIOB. TpUBHAJIbHBIE Ha3BaHWS OKCUIOB. Dusnyeckue u
XapakTEepHbIE XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpyTUMH okcuamu). [lomydyenne okcumos.

ITonsiTHE O TMIPOKCHIAX — OCHOBAHUAX U KHUCIOPOJCOJEp)KalIMX KHUCIOTax. KuciaoTsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa W TPUBHAIBHBIC Ha3BaHUS KHUCIOT.
dusnyeckue U XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJIEUCTBHE C METAJIaMH, C OKCHIAMHU
METaJIJIOB, OCHOBaHUSIMHU U coiisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KHca0T. KucioTel B npupose, NpUMEHEHNE BaXKHEUILINX KUCIIOT.

OcHoBanus. Knaccudukamuss OCHOBaHMH: MIETOYM U HEPACTBOPHMBIE OCHOBAHUS.
MexyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHaNbHbIE Ha3BaHUs ocHOBaHuUU. lllenoun, nx
CBOIicTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
noiny4yeHus. HepacTBopuMble OCHOBaHHs, WX CBOICTBa (B3aUMOJEMCTBUE C KHCIOTaMH) U
cnocoObl nosyueHus. AmdorepHocts. [lonsTHe 06 amdoTepHbIX T'MApOKcUAax (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1IeJI04aMu) U MOJTyYeHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, IBOMHBIE). MexayHapoaHasi HOMEHKIIaTypa COJIEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux coseil. [lomyuenue cosei.

['eHeTnyeckas CBSI3b MEXAY KJaCCaMU HEOPraHUYECKHUX COCAMHEHUM.

OKCHEpUMEHTAIIbHOE U3yUEHUE BEIECTB U SIBJICHUI:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/LyX¢E;

HOJy4YeHHe, coOupaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HAOJII0/IEHUE B3aUMMOJCICTBHS BELIECTB C KUCIOPOJIOM U YCIOBUN BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE C 00pa3liaMy OKCHJIOB U OIMCAaHUE UX CBOWCTB;

HoJy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOAa (TOpeHue);

B3auMo ieiicTBre Bojiopoa ¢ okcuaom meau (I1);

UCCIIEIOBAaHNE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUMYHON PACTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHON MacCOBOM J1OJIEN paCTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMPEIECIICHHON MOJSPHON KOHLIEHTpAalMEed pacTBOPEHHOIO
BEIIECTBA;

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

OIIpEeEIICEHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

uccieloBaHue 00pa3l0B HEOPraHMYECKUX BEIECTB Pa3IMUHbIX KJIACCOB;

u3zydyeHue B3aumojeictsus oxkcuna meau (ll) ¢ pactBopoM cepHON KHMCIOTBI, KHCIOT C
METaJUIAMH, PEaKIINi HEUTpaAIU3alui;

[IOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHME OJHOIO MeETala JPYI'MM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCHIA IUHKA C pAaCTBOPAMHU KHUCIIOT U ILIEJI0YEil;

pelIeHrne SKCIEePUMEHTAJIbHBIX 3a7ady 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI.

Ilepuoauvecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux djiementos JI. U.
MenpaesieeBa

Crpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX 3eMeHTOB. IlloHsTHe o0 rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: ILEJOYHBIX U IIETOYHO3EMENbHBIX METa/lIax, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTbI, KOTOpble O0pa3yloT aM@OTEepHbIE OKCHABI U
TUAPOKCHUIBI.

ITepuognuecknii 3akoH. OtkpeiTHe Ilepumonnueckoro 3akona. Ilepmonmyeckas cucrema
xuMmuyeckux anneMeHToB JI. M. Menneneesa. KopoTkonepuoanas u JUIMHHONIEPUOIHAS ()OPMBI
tabmuiel «llepuoanueckas cucrtema xumudeckux snemeHToB Jl. M. MenneneeBa». [lepuonast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oromsl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DNeKTpoHHAash OpOMTallb. DHEPreTHYeCKUe ypOBHU W IMOXYpPOBHH aroma: S-, P-, d-opOurtamny.
ONeKTpOHHbIE KOH(MUTYpalu W 3JIEKTpOHHO-Tpaduueckue (opmysnsl aToMoB. Puznueckuit
CMBICI TOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynnsl seMeHTa. CTpoeHue 3JeKTPOHHBIX
oOonouek aroMoB mepBbIXx 20 Xxumuueckux nsyemMeHToB Ilepuoanueckoit cucrems [I. W.
MengeneeBa: pacnpelesieHUe 3JIEKTPOHOB IO JHEPreTUYECKHMM YpPOBHSM, IOLYypOBHSAM U
opOutansim. @uznueckuii cMpica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS PAINyCca aTOMOB XUMUYECKUX JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 Ipylnmnam u nepuojam. MzMeHeHne KMCIO0THO-OCHOBHBIX CBOWCTB
COECIMHEHUI XMMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipynnax. XapaKTepUCTHKAa XUMUYECKOTO
3J€MEHTa 10 ero nojoxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akoHa u [lepuoau4eckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB
JUIsl pa3sBUTHs HayKu U npakTuku. J[. . MenneneeB — y4eHbll U IpaKJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHMUYECKHUX  JIEMEHTOB. XHUMHYECKas CBs3b. Buisl
XUMHYECKON CBSI3U: KOBAJICHTHAs IOJSAPHAs CBA3b, KOBAICHTHAs HENOJSIPHAs CBSA3b, MOHHAS
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckne u amopdubie BemecTBa. THIBI KPUCTALIMYECKUX PEIIECTOK: MOHHASI,
aTOMHAas1, MOJIEKYJISIDHAS ¥ UX XapaKTEPUCTHUKHU.

Crenenp okucienusa. OrnpenesieHue CTENEHEH OKHUCIeHHs aToMOB B  OWHApHBIX
coenquHeHUsAX. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKUCIEHHS U
BOCCTaHOBJEHMs. OKHCIUTENM U BoccTaHOBUTENM. CoOCTaBiI€HHE YPAaBHEHMHM IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH U pacCTaHOBKA B HUX KOI((UIMEHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

OKCepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETALJIOB,;

MOJIEJIMPOBAaHUE CTPOEHHUS MOJIEKYJ IIPU MOMOIIY PUCYHKOB, MOJEIEH, IEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYJI;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMIKUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiy pa3ioKeHUs, COCTUHECHHUS ).

Me:xnpeamernbie CBA3H

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yYEHUU XMMHHU B § KJIACCE OCYIIECTBISAETCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX IMOHATHH, TaK U MOHITHH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01e ecTecTBEHHO-HAY4HbIE MOHATHUS: sIBIEHUE (Ipollecc), Hay4yHbIH (akT, rumnoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(pUKaINs, NePUOJIUIHOCTb, HAOIIOIEHUE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJETb.

®usnka: SBIEHUS MPUPOAbI, (U3NYECKHE SBJICHHS, BEIECTBO, TeJIO, (U3HUECKUE
BEJIMYMHBI, €JUHMLBI M3MEpEeHHUs, 00bEM, Macca, arperatHbleé COCTOSHHUE BEILECTBa, aTOM,
AJIEKTPOH, IPOTOH, HEWTPOH, HOH, MOJIEKYyJa, CTPOCHHME TIa30B, >KMIKOCTEH M TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHH 3apsi]l, KOJTUYECTBO TETJIOTHI.

buonorus: Ouocdepa, porocuHTE3, MpPoOIIECCH 0OMEHA BEIIECTB.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpalbl, TOPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorusi:  TexHochepa, MNPOUZBOJACTBO, XMMHUYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKLHMOHHbIE MaTepHaJIbI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
(YIJIYBJEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHuUs
JIOCTUTAIOTCS. B X0JI¢ OOyYeHHUsI XMMHUH B €IUHCTBE Y4eOHOI M BOCIUTATEIBHON AESITENbHOCTU
o0pa3oBaTeNbHOIl  OpraHu3allid B  COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHICKUMU
COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HIpPHUHATBIMM B O00IIECTBE
NpaBUIaMUd ¥ HOPMaMH MOBEJCHHUS U CIIOCOOCTBYIOT MPOIlEcCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS
U COLMAIN3aIUN 00yYaroIINXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMN M pACIIMpPEHHUE ONBITAa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoTHYECKOro BOCIIUTAHUSA:

MPOSIBJICHUE IIEHHOCTHOI'O OTHOIIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAayYHOMY H
MCTOPUYECKOMY HaclIe[IUI0, IOHUMAHNUE 3HAUEHUS XMMHYECKONM HAayKU U TEXHOJIOTMH B KM3HU
COBPEMEHHOTO 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccuu n CBOEro pernona;

2) rpa/JIaHCKOr0 BOCTIUTAHUS:

MPEACTABICHUE O COLMAIbHBIX HOPMAaX M IpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHI B
KOJJICKTHBE, MPOSBICHHE KOMMYHHMKATUBHOW KyJIBTyphl B pa3HOOOpa3HOW COBMECTHOM
JeSITEIIbHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAHHIO U B3aMMOIIOMOIIH B Mpolecce yueOHON U BHEYy4eOHOM
JESTEIILHOCTH;

FOTOBHOCTb OIICHMBAaThb CBOE IIOBEIEHHME M IOCTYNKH CBOUX TOBapHILEd C MO3HUIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIIKOB;

3) GpopMupoOBaHUSs IEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHYECKOM  pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M HEOOXOIUMBIE NJIsi TIOHUMaHUS
CYILIIHOCTH HAayYHOU KapTUHBI MUDA;

OCO3HAHHWE LEHHOCTH HAyYHOTO TIO3HAHMS I PAa3BUTHSA KaXAOro 4YeloBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAayKH « XUMHsI» B CUCTEME HayUHBIX
IPEJICTAaBICHUA O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C MPUPOIHOMN
Y TEXHOJIOTHUYECKOHN CPEeoi;

MO3HABaTeNbHAs MOTHBALlUA M HHTEpeC K OOY4YeHHMIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIENOBATEIbCKON NESATEIBbHOCTH, K OCO3HAHHOMY
BbIOOpPY HamMpaBieHUS U YPOBHSA JaJIbHEUIIET0 00yUYeHHUS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0pOBBIO,
yCTaHOBKa Ha 3JI0pOBBII 00pa3 »KHM3HHM, OCO3HAHUE MOCIEICTBUM U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHMOTpPEOJIEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuJ1 0€30MaCHOCTH MPHU OOpaIeHUH ¢ XUMUYECKMMH BEIIECTBAMU B YUEOHBIX M MKU3HEHHBIX
CUTyalusX;

5) Tpy10BOro BOCIIUTAHUA:



(dbopMUpOBaHHE IICHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHbHOCTH KaK €CTECTBCHHOMN
MOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATEILCKON AEATeIbHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NpodeccusM, CBSI3aHHBIM C XUMHCH, B TOM 4YHCIe K mpodeccusm
Hay4JHOU cephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIn3alluu B 3TOH cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaKk MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIICCTBOBAHHS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: IMPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUU Il OKPYXKAOUIEH CpEIbl; OCO3HAHME
I00ALHOTO  XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M MyTed WX peHIeHHs;, CIOCOOHOCTh
NPUMEHSATh 3HAHUsA, MMOJy4YaeMble MPU HM3YYCHUM XHMHH, JUIS PEIICHHs 3aJady, CBS3aHHBIX C
OKpY’KaloIIel CpeJIoii; aKTUBHOE HEIIPUATHUE JICHCTBHIA, TPUHOCSIIUX BPEIl OKpYKaIoIIeH cpeje;
OCO3HAHHE CBOCH POJIM KaK TPakJaHWHA M IMOTPEOUTEIS B YCIOBHUSIX B3aMMOCBS3H IPUPOIHOM,
TEXHOJIOTMUECKOU U COHI/IaJII)HOfI Cpea; rOTOBHOCTb K Y4aCTUIO B HpaKTH‘ICCKOﬁ ACATCIIbHOCTHU
9KOJIOTMYECKOMN HaIpaBICHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OO0YyYaroIMXCsA, OCBOMBIIMX IHPOrpaMMy [0 XHUMHUHU
OCHOBHOTI'0 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IOHATHH,  OTPa’KaIOLIUX
MaTepuaibHOE €IUHCTBO MHpa U IMPOLECC MMO3HAHUS (BELIECTBO, CBOMCTBO, HEPIHUs, SBIICHUE,
Hay4HbIl ()akT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEeOopHs, HaOmoleHHe, H3MEepEeHHe,
UCCIIeIOBaHKe, SKCIIEPUMEHT U JpyTHe);

OBJIQJICHHE YHUBEpCaIbHBIMHU y4eOHBIMU NENCTBUSMHU (mo3HaBaTeIbHBIMU,
KOMMYHHMKATUBHBIMHU, PETYJISATUBHBIMH), BAKHBIMU ISl OBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro mnpeamera, (OPMHUPOBAHHS KOMIETEHIUH, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yUaroIUXCs B Kypce XUMUH;

CIIOCOOHOCTh MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIbLHON U COLMATbHON IPAKTHKE.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIe NeliCTBUS

Ba3oBble joruyeckue geicTBus:

YMEHHSI HUCIOJB30BaTh MPHEMbl JIOTHYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHMX TIOHATUM (BBIAEHATH HUX CYILIECTBEHHBIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTMMHU MOHATHIMMU); aHAJIU3UPOBaTh, CPABHUBATh, 00001IaTh,
BbIOMpaTh OCHOBaHUS JJs KJIacCU(UKAIMM M CHUCTEeMAaTHU3allMM XHMHUYECKUX BEIIECTB U
XUMHYECKHX peaklWi; yCTaHaBIMBAThb HPUYMHHO-CIEICTBEHHBIE CBS3M MEXIy OOBEKTaMu
U3yUYEHUs; CTPOUTH JIOTMYECKHE PACCYyXIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, MO aHAJOTHH);
npeularatb KpUTEPUHM M BBIIBIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B H3yYaeMbIX
npoueccax M SBJICHUSX; MPOBOJUTH BBIBOABI U 3aKIIOUYEHHS; YMEHUS NPUMEHATh B IpoLiecce
MO3HAHUS MOHATHUS (MpPEIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCMOJIb3yeMble B XMMHH, PeoOpa3oBbIBaTh MOJEIbHbBIE MPEACTABICHUS — XUMHUYECKUH 3HAK
(cuMBOJ 37I€eMEHTa), XUMUYecKas GopMya U YpaBHEHHE XMMUYECKON PeaKkIMU — MPU PEeLIeHUN



y4eOHBIX 3a/a4; C yYeTOM JTHUX MOJIEIbHBIX MPEACTaBICHUI XapaKTepu30BaTh H3ydyaeMmble
XUMHUYECKHE BEIIECTBA U XUMUUYECKHE PEAKIINH.
ba3oBble muccienoBare/bCcKue AelcCTBUA (MeTOAbI HAYYHOI0 IO3HAHWS BelIECTB H
sIBJIEHHH):

YMEHHS IPUMEHSTh METO/Ibl HAYUYHOTO MO3HAHUS BEUIECTB U SIBJICHUN HA SMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[MO3HABATEIbHOW W TMPOEKTHO-HCCIIEIOBATEIIHCKON
JIeSATEeIbHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHMPOBATH
npo0iieMy, ONPEeNSITh Ledb W 33/1a4l, COOTBETCTBYIOIINE PEIICHUI0 MPOOJIEMbI; TpeiaraTh
OMHCATEIBHYI0 WM OOBSCHUTENBHYIO THUIOTE3Y W OCYHICCTBISATH €€ IPOBEPKY; YMEHUs
MPOBOAMTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTPOB, BEIUUCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICIEHHBIC), CAMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMyIpoBaTh 0000IIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

PaGora ¢ undopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MH(pOpManuu (Hay4yHO-TIOMYIIsIpHAas
JUTepaTypa XHMHYECKOTO COJCp)KaHWS, CIpaBOYHBIC mocobus, pecypcsl HWHTepHETa);
aHaJIM3UpOBaTh  WHGMOpPMAIMIO U  KPUTUYECKH  OILEHHMBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHUS
y4eOHOM 3a/layl; YMEHHUs MPUMEHSATh pa3jMYHble METOAbI M (OPMYIUPOBATH 3aMpOChl MpPU
MOKCKE U 0TOOpe MH(pOPMAIH, HEOOXOAMMOM JUTsl BBITIOJTHEHHS YUSOHBIX 3aa4; UCIIOIh30BaTh
WH()OPMAIIMOHHO KOMMYHHKATUBHBIC TEXHOJOTUM U PA3IUYHBIE TIIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMATbHYIO (hopMy TmpencTaBieHUuss HHPOPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIUIbI, PUCYHKH U Apyrue GOpMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
S3BIK B KaYECTBE CPEJICTBA pabOThl C XUMHUECKOM MH(OpMaIIKE; TPUMEHATh MEKITPEAMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKW U CUMBOJIBI, (POpMYIIbI, a00peBHATYPbI, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JeCcTBUA:

1) ymenust oOienus (MMCbMEHHON M YCTHOM KOMMYHUKALMH):

NPECTaBIATh IOJyYEHHBIE PE3yJbTaThl MO3HABATEIbHOM JEATEIbHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MyOJIMYHO BBICTyNaThb C MPE3CHTAMEN pe3ylbTaTOB BbIIOJHEHUS
XUMHYECKOI0 IKCIEPUMEHTa (MCCIeI0BaTeNbCKON Tab0OpaTOpHON MIIM MPAaKTHUECKON padoThl,
y4eOHOTo MpOeKTa); B XoJe Auaiora u (Win) AMCKYCCHM 3a/laBaTh BOIPOCHI IO 00CYXIaeMon
TE€Me U BbICKa3bIBaTh HJEH, (POPMYIHMPOBATH CBOM NPEIJIOKEHHS OTHOCHTEIHHO BBITOJHEHUS
MPEIJI0KEHHOM 3a/1a4u.

2) yMeHHusl y4eOHOro COTpYyAHHYECTBA (TPyNIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TPYMIOBBIX (popMax paboTHI: IUIAHUPOBATh OPTaHMU3ALMUI0 COBMECTHOM
paboThI, ONpPENENATh CBOIO POJib, PACHPEACTATh 33aJaud MEXIy WIEHAMU TPYIIbI; BBHIIOIHITH
CBOIO 4acTh paboThl, KOOPAUHUPOBATH CBOU ACHCTBUS C IEHCTBUSAMU JIPYTUX WIEHOB KOMaH/IbI,
ONpeAeNiATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON pabOThl; peniath BO3HUKAIOILIUE
npoOjeMbl Ha OCHOBE yd4eTa OOLIMX WHTEPeCOB M COIJIaCOBAaHMs IO3MILIMH, y4acTBOBaTh B
00CyX/1eHuu, 0OMeHEe MHEHHUSIMU, «MO3TOBOM IITypMe» U IpYTUX (popMax B3aMMOAEHCTBHSL.



PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eliCTBUS

OBnageHne yHHBEPCATBHBIMU yUYEOHBIMH PETYJISATUBHBIMU JCHCTBUSMH  BKJIIOYACT
pa3BUTHE CaMOOpraHU3alluu, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM YHUCIIE:

YMEHHs pelniatb ydyeOHble M HCCIEeOBaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
croco0 perreHusi yuyeOHOW 3agaud (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BHIOMPATH
HauOosee MOAXOASIINUNA C YYETOM CaMOCTOSITEIbHO BBIJEIIEHHBIX KPUTEPHUEB), IJIAHUPOBATh
CBOIO paboTy MpH pelIeHrnr Y4eOHOI UM KMCCIeIoBaTeNIbCKON 3a7aun; Ha OCHOBE MOJYUYEHHBIX
pe3ynbTaToB (HOpMyIHpoBaTh O0OOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
IIPOLIECCOB; AHAJIM3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JACUCTBHUA C IUIAHUPYEMBIMU
pe3ysibTaTaMH, OCYILECTBISATh CAMOKOHTPOJb  JESATEIBHOCTH; KOPPEKTUPOBATH  CBOIO
JESITeIbHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHMHH OCHOBHOIO OOILEro
o0pa3oBaHus Ha YIIIyOJIEHHOM YpPOBHE MMEIOT 00Illee coAepKaTelbHOe SAPO C MPEeAMETHBIMU
pe3ynbTataMu 0a30BOrO ypOBHS, COIJIACOBaHbI MEXJY COOOM, YTO MO3BOJISIET PEaln30BbIBAThH
yrIyOJIeHHOE H3YYEeHHE KaK B paMKaxX OTAEIbHBIX KJIAcCOB, TaK W B PaMKax peau3alfu
WHAUBUAYAIbHBIX 00pa30BaTeNbHBIX TPAGKTOPHI, B TOM 4YHCIE MCHOJB3ys CETEBOE
B3aMMOJieiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriryOJIeHHOTO YPOBHS
oOyuyaroluecs: CMOTyT JIeTallbHEE OCBOUTh MaTepHall, OBJIAJAETh PAaCIIUPEHHBIM KPYTrOM MOHATUMN
U METOJIOB, pelaTh 3a7a4n 00jIee BICOKOTO YPOBHS CIOXKHOCTH.

[IpenmerHble pe3yibTaThl BKJIIOYAIOT: OCBOEGHUE OOYYAIOIIMMMCS Hay4yHBIX 3HAHUH,
YMEHUI U crnocoOO0B AEHCTBHM, crenuUUecKuX Ui MpeIMeTHON 00aacTu «XHUMUS»; OCHOBBI
HAyYHOT'O MBIIUIEHUS; BUJIbI IEATEIBHOCTH 10 MOJyYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaLluHy,
peoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U pealbHBIX KU3HEHHBIX YCJIOBUSX;
o0ecrneynBaoT BO3MOKHOCTh YCIEIIHOTO 00yUeHHsI Ha CIIeyIOIIeM YPOBHE 00pa30BaHMUsL.

K xoniy oOyuenus ¢ 8 kaacce y oOydaromierocs OyayT chOpMHPOBAaHBI CISAYIOIINE
IpeIMETHBIE PE3YJIbTaThl U3YUEHUS XUMHUH Ha YTIIyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHW: aTOM, MOJIEKYJAa, XUMHUYECKHUI
AJEMEHT, METall, HEMETAJJI, aJUIOTPONHsA, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOTHOPOHAS ), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsI ¥ MOJICKYJISIpHAsI Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas JOJISI XUMHUYECKOIO JJIEMEHTA B
COCTMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTETbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
coyib, aM(OTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHU, XUMUUYECKAs peaKIus, KiacCu(UKaIus
PEaKIHii: peaKIuu COCIMHEHUSI, PEAKIINK PA3JIOKECHHS, PEaKIIUN 3aMelIeHHUs, PeaKiuu 0OMeHa,
9K30- U DHAOTEPMUUYECKUE PEAKINH; TETUIOBOM 3(pPeKT peakiuu; sSApo aToMa, IIEKTPOHHBIN
CJION atoma, aToMHasi opOUTan b, paAuyC aroMa, XMMHYECKas CBS3b, MOJSIpHAS U HEMOJSIpHAs
KOBAQJIEHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAccoOBasl JIOJIS BEIIECTBA
(mporieHTHAsT KOHIIGHTpAIMsl) B PacTBOpPE, MOJISApHAs KOHIIGHTpAIlMs BEIIECTBA B PACTBOPE;
ANEKTPOOTPULATEIBHOCTD, CTEIIEHDh OKUCIEHUS, OKHCIUTEIN U BOCCTAHOBUTENIM, OKUCIECHHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO]] SJIEKTPOHHOTO OanaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATHM WM NPUMEHSTh OTH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JISi COCTABJICHUS (POPMYII BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLINN;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCY COEAMHEHHMN 1O Qopmyiam, BUIbl XUMHUYECKOW CBSI3M (KOBAJICHTHOW W HWOHHOW) B
HEOPraHWYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpo
U €ro CIEICTBUM, IPEACTABIEHUH O HAy4YHbIX METOJax IIO3HaHMsS, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKHX METOJlax HCCIEAOBaHUS BEUIECTB M HU3YYEHHUS
XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

ONMKCHIBATL U  XapakTepu3oBarb Tabmuunyio Qopmy Ilepuoanueckoit cucTteMsl
XUMHYECKHUX 3JIEMEHTOB: pa3Ninyarh MOHATUS «IJIaBHas MOArpymna (A-rpymnmna)» U «mnododHas
noarpynna (b-rpynmna)», «Manble nepuoab» U «00JIbLINE IEPUOIBDY;

COOTHOCUTh O0O3HaueHus, KOTopele uMeroTcss B Tabiuue «llepuoanueckas cucrema
xuMuyeckux snemeHTtoB J[. 1. MenneneeBa», ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKHUX DOJEMEHTOB (CocTaB W 3apsja  sAapa, oOmiee 4YHCIO JIIEKTPOHOB U
pacnpeneseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

OOBSCHATH CBS3b MMOJIOKEHUS djeMeHTa B [lepuoanydeckoil cucteme C pacnpeeieHuemM
3JIEKTPOHOB 110 SHEPreTUUYECKUM YPOBHSM, MOAYPOBHSIM U OpPOUTAISIM aTOMOB NEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIaCCU(UIIUPOBAaTh XMMHMUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMMHUYECKUE
peakuuu (1o YMCy U COCTAaBY YUYacTBYIOIIMX B pEaKLMU BELIECTB, MO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) (pU3HUECKUE U XUMUYECKHUE CBOMCTBA MPOCTBIX U CIOXKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOABI, OOIIME XMMHUYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBAaHUM M CoOJiel, TEeHETHYECKyl CBS3b MEXJIy HUMH, TMOATBEpXKAas IpUMEpamMHu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

ONMCHIBATh POJb KHUCIOPOJA, BOAOPOAA M BOABI B INPHUPOAHBIX INPOLECCAX, B MKUBBIX
OpraHM3Max, WX @PHUMEHEHHUE B PAa3JIMYHbIX OTPACISIX IPOMBIIUIEHHOCTH, BO3MOKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSCHATHP M TMPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX COCTaBa U
CTPOEHMS, BO3MOXXHOCTH IIPOTEKAHUSI XMMUUYECKUX NTPEBPAILIEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MOJSPHYIO
Maccy CMECH, MOJIbBHYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa 10 (opMyJie COeIUHEHHsI, HAaXOAUTh MPOCTEHIIyI0 (OpMYIly BelllecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJI0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, NPOBOAUTH pacdeTbl IO YpPaBHEHUAM
XUMHYECKON PEAKLINN;

NPUMEHSTh OCHOBHBIE OIEpalMi MBICIUTEIbHOW NEATENIbHOCTH — aHalIu3 M CHUHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alMilo, KIacCU(UKalWIO, BbISBIEHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — JUIsl U3yUYEHHUsI CBOMCTB BELIECTB U XUMHUECKUX PEAKIIMM, €CTECTBEHHO-



Hay4yHblE METOJbl TO3HAHMUS — HaAONIOJIEHUE, U3MEpPEHHE, MOJIEIMPOBAHUE, AKCIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS yUEOHOTO COJIEpIKaHMS;
pacKpbIBaTh CYIIHOCTh IPOLIECCOB OKUCIEHUS U BOCCTAHOBIIEHHUS, COCTaBJISATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABIIMBATh CBA3M MEXIY pEaJbHO HAOIIOJaeMbIMU XUMHYECKHUMH SIBICHUSAMHU U
IpoIeccaMy, MPOUCXOAAIIMMH B MakpOo- U MHUKPOMHpPE, OOBSCHATh HMPUYMHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;
coOnrofarh TmpaBwia Oe3omacHOi paboTel B Jaboparopu TMPH  UCIOJIB30BAHUU
XUMHUYECKOH TocyAbl W 00OpyAOBaHHSA, a Takke IMpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMH BBINOJHEHHS JTAOOPAaTOPHBIX OMBITOB M MPAKTHUECKUX paboT 10
MOJYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEUIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEIECICHHOW MacCOBOM JIOJIEM pAacTBOPEHHOTO BELIECTBA, PELICHUIO
3KCHEPUMEHTAIBHBIX 337a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUIN;
JEMOHCTPUPOBATh BJla/IecHHE OCHOBAMU XUMUYECKOW IPAMOTHOCTH, BKJIIOUAIOLIEH YMEHUs
0e30macHOro oOpamIeHnsi ¢ BEUIECTBAMH, HCIIOJIB3YEMBIMH B MOBCEIHEBHOM >KHM3HHU, a TaKXKe
3HaHWE TIPABUJI TIOBEJICHUS B 1IENIAX cOepPEeKEHUs 3I0POBbS U OKPYKAIOIIEH Cpebl.

K koHity oOyuenust ¢ 9 krnacce y oOydaromierocss OyayT cHOpPMHpPOBAHBI CIEIYIOIIHEC
NpeIMETHBIC PE3yJIbTAThl U3yUSHHSI XUMHUY Ha yTITyOJICHHBIM YPOBHE:

PAacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKMX TMOHSTHN: XUMHMUYECKUH 3JIEMEHT, aToM,
MOJIEKyJIa, UOH, KaTHOH, aHWOH, DJIEKTPOOTPHULATEILHOCTh, CTENCHb OKUCIICHUS, XUMHUUECKas
peaxiusi, TeroBoi 3 ekt peakunu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs IUCCOLHUAIMS, PEeaKIMM HOHHOIO
oOMeHa, THIpONU3 coyiel, oOpaTMMble M  HEOOpaTUMblE pPEaKLUUH, OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIINU, OKUCIUTENh, BOCCTAHOBHUTEb, OKHCICHHE M BOCCTAHOBIICHHE,
DIIEKTPONIN3, AJUIOTPONHsA, aM(OTEPHOCTh, XWMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
METaJUIn4YecKas), MEXMOJEKYJsIpHble B3auMOJEeHcTBUs (BOAOPOAHAs CBs3b, CHIBI Ban-zaep-
Baanbca), KOMIUIEKCHBIE COEIMHEHMSI, KPUCTAJUINYECKUE peleTKH (MPUMHUTUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBAHHAsL KyOHUYecKasi, TpaHEUEeHTPUPOBaHHAsS KyOWdYecKkasi, TeKcaroHalbHas
IUTOTHOYTIAKOBaHHAs ), KOPPO3USI METAJLIOB, CIUIABBI; CKOPOCTh XUMHYECKOW PEaKINH, KaTaius,
XMMHUYECKOE paBHOBECHE, OJJIEMEHTbl XMMHWYECKOH TEepPMOAMHAMHUKM Kak OJHOM u3
TeopeTnueckux ocHoB xumuu; [1/1K;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX IOHSITHH ¥ TPUMEHATH JTH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX MPEBPAIICHUH;

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (POPMYJI BELIECTB M YPaBHEHUH
XUMHUYECKHX peaKluii;

OTIPEeNIeNATh BAJICHTHOCTh M CTETICHb OKHCICHHS XMMUYECKHX JIEMEHTOB B COCTUHECHHUSIX
Pa3IMYHOTO COCTaBa, TMPUHAIJICKHOCTh BEIIECTB K ONPEACICHHOMY KJIAacCy COCIUHEHHH IO
dopmynaM, BHUABI XUMHMYECKOW CBSI3W  (KOBAJCHTHOW, MOHHOW, METaJUIMYECKOH) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsj] HOHAa MO XUMHUYECKOW Qopmyle, XapakTep cpenbl B
BOJHBIX pAcTBOpPaxXx HEOPraHWYECKHX COCAMHEHWH, THUN KPUCTAIUIMYECKOW  PEIIeTKH
KOHKPETHOTO BEIIECTBA,

packpeiBath cMbica [lepuoanyeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBAThH €ro
OHUMaHHUE:



ONHUCBIBATh U  XapakTepuszoBaTb TaOnuuHyro ¢Gopmy Ilepuoguueckoil  cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «A-rpynmna» u «b-rpynmay, «Manble nepuoab» u
«0O0JBIINE TEPUOIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA 3ieMeHTa B Ilepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOUTAJISIM aTOMOB IEPBBIX YEThIpEX
NEpUO/IOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCAMHEHUH
(KMCIIOTHO-OCHOBHBIX U OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB OKCHIOB M TMAPOKCHIIOB)
B IIpeZiesIaX MaJlblX EPUOOB U INIABHBIX MOATPYII C yYETOM CTPOSHHSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIIEKTPOJUTHYECKOW IHCCOIMAlnKM, 3akoHa [ecca M ero
CJICZICTBUH, 3aKOHA JEHCTBYIOUIMX Macc, 3aKOHOMEPHOCTEH M3MEHEHHUS CKOPOCTH XMMUYECKOH
pEaKIMK, HANpPaBICHUS CMEIIEHUS XMMHUYECKOIO0 PaBHOBECHS B 3aBUCHMOCTH OT pa3IMYHbIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUYECKHE
peakiuu (TI0 YUCITy U COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 HW3MEHEHMIO CTeleHEell OKHUCICHHsS XMMHUYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, 10 YYaCTUIO KaTaJlu3aTopa);

XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEHIECTB Pa3IUYHBIX
KJIACCOB HEOPTaHWYECKUX COSAWHEHHH, TOATBEPHK/Iasi 3TO OMMCAHUE TPHUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMA;

COCTABJIATh YPAaBHEHMSI: JIEKTPOJIUTHUYECKOW IUCCOLMALMN KHMCIOT, IIeno4el U coiiei;
NIOJIHBIE M COKpAIlEHHBIE YPaBHEHHS pPEaKIMii MOHHOTO OOMEHA; PEaKlUH, MOJITBEPKIAIOLIIX
CYLIECTBOBaHHE T€HETHYECKON CBSA3M MEK/Y BEIIECTBAMH PA3IMYHBIX KIJIACCOB;

PacKphIBaTh CYIIHOCTb MPOIECCOB TMAPOJIM3a COJIEH MOCPEACTBOM COCTABICHMS KPaTKUX
MOHHBIX M MOJIEKYJIIPHBIX YpaBHEHUH peaklui, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIlHii;

NPeJICKa3bIBaTh XapaKTep CPEJbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu3oBaTh (OMUCHIBATh) (GU3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIMid, aTFOMAHUH, Kelle30, Melb, IMHK, cepeOpo) u 0O0pa30BaHHBIX UMH CIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJIOPOI, CEPOBOIOPOJI, OKCHIBI
yriepoaa (I, 1V), kpemuus (1V), azora (I, I, 1, 1V, V) u dochopa (I, V), cepsr (1V, VI),
CepHHUCTasA, cepHas, a30THasg, ¢ocdopHas, yronpHas, KpeMHHUEBass KHCIOTBHI, OKCHIbl U
rugpokcu bl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), nuaka, xenesa (11 u 111));

MOSICHATh COCTaB, OTIENBHBIC CIIOCOOBI IONyYEHHs] W CBOMCTBA CIIOXHBIX BEIIECTB
(KHCTIOpOJCOepKaIMe KUCIOTHI XJIopa, a30TUCTast, OOpHas, YKCyCHas KHCIOTBI M UX COJIH,
ranoreau sl kpeMuus (1V) u gpocdopa (I u V), okcun u ruapoxcun xpoma (111), nepmanranat
KaJIvs;

OIHCHIBATH POJIh BAYKHEHIIINX U3yJaeMbIX BEIIECTB B MPUPOTHBIX IPOIIECCax, BIUSHAE Ha
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAa4eCTBEHHBIH COCTaB pa3jMYHBIX BEIIECTB,
pacIio3HaBaTh OMBITHBIM ITyTEM COJEpIKAIINecs B BOJAHBIX PACTBOPaX MOHBI: XJIOPUI-, OPOMHI-,
uoaua-, cyibdar-, ¢ocdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPUI-, HUTPAT- U HUTPUT-
MOHBI, THJIPOKCH/I-UOHBI, KATHOHbI aMMOHHS, MarHus, KaJbIUs, allOMHMHUSA, Xene3a (2+) u
xenesa (3+), meau (2+), IMHKa;



OOBSICHATH U MIPOrHO3UPOBATH CBOMCTBA BAKHEMIINX M3Y4aEeMBbIX BEILECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKAHUS XUMHUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX Ha OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KMHETUKU U TEPMOJINHAMUKH;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJSIPHYIO Macchl BELECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (popMyJie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHYIO KOHIIEHTPAIIMIO BEIECTBA B
pacTBope, HaXOAWUTh MPOCTEHIIy0 (OpMyJy BEIIEeCTBA IO MAacCOBBIM MJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MIPOBOJUThH PACUETHI IO YPABHEHUSAM XMMHUYECKHX PEAKIMH C y4EeTOM Hel0CTaTKa
OJTHOTO M3 pEareHTOB, IMPAKTUYECKOTO BBIXOAA MPOAYKTa, 3HAUYEHUS TEIUIOBOro 3(dexra
pEaKIMU, ONPEEIIATh COCTaB CMECEH;

coOmoaTh IpaBuiga Oe3omacHoM paboTbl B J1a0OpaTopuu MpPU  UCHOJIB30BAHUHU
XMMHUYECKOH MOCyIbl M OOOpYJOBaHHUS, a Takke IpaBuia OOpalleHHs C BELIeCTBaMH B
COOTBETCTBUH C MHCTPYKUHUSMH BBIITOJHEHUS JTaOOPAaTOPHBIX OMBITOB M MPAKTHYECKUX paboT 1Mo
MOJIyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (aMMHAKa U YIJIIEKUCIIOIO Ira3a) U peUIeHUI0
9KCHEPUMEHTAJIbHBIX 33J]a4 [0 TeMaM Kypca, IPeCTaBIsATh pe3ybTaThl 3KCIIEpPUMEHTa B (popme
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaMKOB, TAOJIHIL U BBIABIATH SMIMPUUECKHE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHaIM3 M CHHTES,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATHU3alMIO, BBISIBICHUE MPHYUHHO-CIICACTBEHHBIX CBS3€H) mpu
U3yYEHUM CBOICTB BEUIECTB W XHMMHUYECKHUX peakluil, BIaJeTh €CTECTBEHHO-HAYYHBIMU
METOIaMU MO3HaHUs (HaOsoJleHNe, W3MEpPEHne, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN );

OPUMEHATHh MpaBHja Oe30MacHOro OOpalieHusi C BEIIECTBAMH, HCIOIb3yeMBIMU B
MIOBCEHEBHOM KM3HM, MpaBHUJa MOBEJICHUS B LENAX COEpPEeKEHMs 370pPOBbS U OKpY’Karolien
OPUPOJHON cpelbl, MOHMMAaTh Bpea (ONAacHOCTb) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpENIeICHHBIX BEIIECTB, MOSACHATH Ha TIPUMepax CIOCOObI YMEHBIICHUS U MPEIOTBPAIICHHS X
BPEIHOTO BO3/ICHCTBHS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIIEBOIOB ISl OPTaHU3Ma YEIOBEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MIPEICTABICHHS O cepax NMpodecCHOHANBHOM AeaTeNbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTMSMH, KaK OCHOBY Ui MpPOoeCcCHOHATHLHON
OpPHUEHTAIUH U JJIsi OCO3HAHHOTO BBEIOOpA XUMHH KaK NMPO(UIBHOTO MpeIMeTa MPH MPOA0IDKEHUN
00y4eHus1 Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATEIbCKON NEATETbHOCTH XUMHUECKON 1
XMUMHKO-3KOJIOTMYECKON  HaNpaBIEHHOCTH, MPHOOPECTH OMNBIT MPOBEIACHUS  y4EOHBIX
HCCJIEIOBAaHUM B yCJIOBHUSIX 00pa30BaTENIbHBIX OpraHM3allfil, a TakKe OopraHu3anuil (LEHTPOB)
JOTIOJTHUTEITFHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
HaumeHnoBanue KosauuecTBo yacos
Ne duaekTpoHHbIe (LM (PpoBHIE) 00pa3oBaTeIbHbIE
wn pa3ieJioB U TeEM Beero KoHnTpoJbHbie IIpakTHYeckue pecypen
NMPOrpamMmbl padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
[Topran pyHIaMEHTaTEHOTO XUMHUYECKOTO
obpaszoBanus ChemNet. Xumuueckast
nHpopmannonHas cetb: Hayka, oOpazoBanue,
XUMHUS - BaKHAsS texuomoruu http://www.chemnet.ru
o0mnacTb lNazera «Xumus» u calt 1 yuurens «5 uay Ha ypok
11 €CTECTBO3HAHUA U 7 ) xumun» http://him.1september.ru
MPAKTUYECKOU Enunas komnexuus LOP: [Ipenmernast koyekmus
JIEATENHBHOCTH «Xumus» http://school-
YeJIoBeKa. collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4HbI€ SKCIIEPUMEHTHI: XUMHUSI.
Konnexkuust Poccuiickoro o6meodpa3zoBaTenbHOTO
nopraia
ttp://itn.ru/communities.aspx?cat_no=4605&tmpl=com
[[IkonpHUKAM O XMMHUH: CAUT XUMHUYECKOTO
¢dakynprera Antl'Y
http://www chem.asu.ru/abitur
12 BemectBa u 18 1 DNeKTpOHHAas

XUMHUYCCKUC PCAKIIUU.

OHOJIMOTEKA [0 XUMUU U TEXHUKE
http://rushim.ru/books/books.htm
DIJIeKTpOHHAs

O6ubIMoTeKa yueOHbIX MaTepHAJIOB IO XMMHH Ha
nopraie Chemnet



http://him.1september.ru/
http://rushim.ru/books/books.htm
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Pa3znen 2. BaxxHeiinue npeacTaBuTe/ii HEOPraHU4eCKUX BellecTB

http://chemworld.narod.ru Caiit «Bupryanbhas
Bosgyx. IlonsTue o
XMMHUYECKasl IIKOJIa
2.1 razax. Kucnopog. 12 1 .
http://maratakm.narod.ru Caiit «Mup XumMum»
Oxcuppl. . .
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://him.1september.ru Exunas koyuekuus LOP:
[MpeaMeTHas KOJUIEKIHS « XAMHSD»
29 Bonopoa. Ioustre 0 . http://school-collection.edu.ru/collection/chemistry
' KHCJIOTaxX M COJISX. EcrecTBeHHO-Hay4YHbIC YKCIIEPUMEHTBI: XUMHUSL.
Komnekuus Poccuiickoro o0meo0pa3oBaTesHOrO
nopraia
http://www alhimik.ru Beepoccuiickas onumiuana
HIKOJBLHUKOB 110 XxumMuu http://chem.rusolymp.ru
Bopna. PactBopsl. Obrammecka STEKTDO .
raHUYECKasi XUMUS: SIIEKTPOHHBIA YICOHUK IS
2.3 TTousatue 00 13 1 p N P . Y .
cpenueit mkossl http://www.chemistry.ssu.samara.ru
OCHOBaHHSX. g
OCHOBBI XUMUU: DIIEKTPOHHBIN yueOHHK http://www
hemi.nsu.ru OTKpBITEIH KOJIEHK: XUMHUS
http://classchem.narod.ru KouTpen — Xumus amst
BceX: yueOHO-MH(MOPMAITMOHHBINA CalT
OCHOBHBIE KJIacChI http://kontren.narod.ru Marepuans kadeapbrt
2.4 HEOPraHUYECKUX 15 1 ¢uznyeckoil u kotouaHoM xumun FOxHOTrO
COC/IMHEHUH. (beneparbHOrO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meroauka
oOydeHus xumuu: cait kadenps! xumun HI'TIY
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

Ilepuonnueckuii

3aKOH U

[Iepnonnueckas

3.1 CUCTEMa XMMHYECKHUX 14
snemenTtoB . U.

Meuneneesa.

Crpoenue atoma

http://chemworld.narod.ru Caiir «BupryanbHas
XUMHYECKAs! HIKOJIA»

http://maratakm.narod.ru Caiit «Mup XuMum»
http://chemistry. narod.ru XuMuK.py: caiiT 0 XumMuu

XUMHYECKAA CBA3b.
OKHUCIIUTENBHO-

3.2 16 1
BOCCTaHOBUTEIILHBIC
peaKiuu
Hroro mo pazneny 30
OBIIEE KOJIMYECTBO 102 5

YACOB IIO ITPOTPAMME

http://www .hij.ru Xumo3sa: coo01iecTBo

yuurened xumun Ha nopraine «CeTtb

TBOPUYCCKUX qu/ITeneﬁ»
http://itn.ru/communities.aspx?cat_no=4605&tmpl=co
m IIIkoJIbHUKAM O XUMHUH: CAUT XUMHUYECKOTO
¢dakynbrera Antl'Y







