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PABOYASA ITPOT'PAMMA
IO YYHEBHOMY IIPEMETY XUMHNHU

IS YHAHIUXCHA 8-9 KIIACCOB

MNOACHUTEJIBHASA 3AIINCKA

PaGouyas nporpamma 1mo XuMuu pa3paboTaHa B COOTBETCTBHUH C (heepaabHbIM
rocy1apcTBEHHBIM 00pa30BaTeNIbHBIM CTaHIApTOM cpeaHero oduero oopazosanus (PI'OC
COO), yTBepkaeHHBIM ITpUKa3oM MuHUCTEpCTBA 00pa3oBaHus M HaykKu Poccuiickoi
Oenepannu ot 17 mas 2012 1. Ne 413 (¢ u3sMeHEHUSAMH, B PEAAKIIMU ITPUKa3a MUHUCTEPCTBA
npocenienust Poccuiickoit @enepanuu ot 27.12.2023 Ne 1028), Ha ocHOBe (heaepanbHON
o0pa3oBaTenbHOM mporpaMmel cpeaHero oomiero oopaszoBanus (OOIT COO), yrBepkIeHHOM
npukazom MunuctepctBa npocsenienus Poccutickoit deneparuu ot 18.05.2023 Ne 371 (B
penakuuu npukaza ot 19.03.2024 Ne 171), ocHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbI CPETHETO
oburero oopazoBanust MbO COL Ne 31 umenu I A.bepauuesckoro (OOIT COO), dhenepanbHOi
paboueii mporpaMMsbI 10 XUMUHU.

[IporpaMma mo XMMHUU OCHOBHOTO 0O0IIero oOpa3zoBaHus (yriyOJIEHHBIN ypOBEHb) COCTaBIEHA
Ha OCHOBE TpEOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOH 0O0pa3oBaTeIbHON IMPOrpamMMbI
OCHOBHOTO 0011ero obpaszoBanus, npeacraBieHHbix B ®I'OC OO0, ¢ yyetoM QenepalibHOI
paboueii mporpaMMbl BOCITUTAHUSI.

[IporpamMma mo xumuM pa3paboTaHa C MENbI0 OKAa3aHUS METOJWYECKOW MOMOIIU YYHUTETIO B
CO371aHUU paboyeil MporpaMMbl O YYEOHOMY TIPEAMETY.

[TporpamMma mo xuMuu Ja€T MpeNCTaBICHHUE O IeAX, 00l cTpaTeruy 00ydeHus, BOCIIUTAaHUS
U pa3BUTHUs OOydarolIUMXCS CpeACTBAMU Yy4yeOHOro mpeaMeTa, OINperesseT o00s3aTenbHOoe
MpEeIMETHOE COAEpkKaHHUe, ero CTPYKTYpy MO paslienaM M TeMmam, pachpeleleHHe Mo Kiaccam,
PEKOMEHAYEMYIO TMOCHE0BATEIbHOCTh M3YyYEHUS XUMHUH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOro IpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyaromuxcs. B mporpaMmMe 1o XMMHMH YYMTBHIBAIOTCS BO3MOXKHOCTH y4€OHOIO INpeAMEeTa B
peanu3anuu TpeOOBaHMN K TIAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOMN
JeSITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO yYEOHOTO COIEePKaHMSL.

W3yyeHne XuUMUM Ha YpPOBHE OCHOBHOIO O0IIEro oO0Opa30BaHHS OPHEHTHPOBAHO Ha
OOLIEKYyNbTYpPHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JAJIi  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHSI HMHTEUIEKTYaJIbHBIX CIHOCOOHOCTEHl M MHTEpecoB OOydaroluxcs, Ha
poIoJDKeHHe 00ydeHHs Ha YpOBHE CpeHero oomiero oopa3oBaHusl.

3HaHME XWMHUHU CIY’)KUT OCHOBOM i1 ()OPMHUPOBAaHUS MHUPOBO33PEHHUS 00YyYaroIlerocs, €ro
MPEJICTAaBICHUI O MaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMUEH
MIPEICTABJICHUS O MPEBPAICHUSX YHEPTUHU U BEIIECTB B MIPUPO/IE, O MYTAX PEIICHUS TI100aTbHBIX

npobieM  YCTOWYMBOTO  pa3BUTHS ~ YEJNOBEYECTBA  —  CBHIPbEBOM,  DHEPreTHYECKOM,
MPOJOBOJILCTBEHHOM  MpoOieM, MpoOJeMbl  SKOJOTMYECKOW  Oe30macHOCTH, MIpobdiieM
3/IpaBOOXPAHEHHUSL.

N3ydenune xumuu:

CHOCOOCTBYET peau3allii BO3MOXHOCTEH i caMOpa3BUTUS U (OPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH 00YyYaroImuxcs, ux o0uie u GQyHKIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHpPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATelNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk H B
poeCCHOHAIBHON JESTENHHOCTH;



3HAKOMHUT CO CHEIHM(PUKONH HAyYHOTO MBIIUICHHS, 3aKJaJbIBAET OCHOBBI IPEACTaBICHUN O
€MHCTBE MPUPOJBI U YEJOBEKa, SBJSETCS KIIOYEBBIM 3TAalloM B (JOPMUPOBAHUU €CTECTBEHHO-
HAYYHOH rPaMOTHOCTH O00YJarOIIUXCS;

croco6cTByeT (HOPMUPOBAHUIO [IEHHOCTHOTO OTHOILEHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IpUpPOJIE, K YeTIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTMUYECKOE 00pa3oBaHKe 00yUJarOMIUXCsl.
Jlannble HampaBiieHHss B OOyYe€HHUHM XUMHUHU oOecneuuBaroTcs CcHelupUuKoil coaep:kaHus
npeaMeTa, KOTOPBIN SIBISETCS MEAarorHuecKy aJanTHUPOBAHHBIM OTPAXKEHHUEM OMNpPEICICHHOTO
JTana pa3BUTUS XUMHUH.

YrinyOon€HHeld Kypc XMMHH OCHOBHOTO OOMIEro 0Opa3oBaHUsi OPUEHTHPOBAH HA OCBOCHHUE
00y4JaroIMMHUCS CUCTEMbI NEPBOHAYAIbHBIX MOHSATUN XWMHUHU, OCHOB HEOPraHMYECKON XHMHUH,
OCHOBOIIOJIATAIOIINX TMPEACTABICHUN OOIIe XUMUU U OTICIbHBIX 3HAYUMBIX MOHSATUH
OpraHUYECKON XUMUHU.

CrpykTypa copepkaHusi IpOTrpaMMBI 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOT'O TOX0/1a
K e€ n3yuenuto. ConepikaHue CKIIaJbIBACTCS U3 CUCTEMBI MOHATUI O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE M CHUCTEMbI NOHATUI O XUMHUYECKOH peakuuu. OOe 3TH CHUCTEMBbl OPraHU30BaHBI IO
MPUHIIMITY TOCIIE0BATEILHOTO PAa3BUTHUSl 3HAHHIM HAa OCHOBE TEOPETHUECKUX IPEACTaBICHUI
pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kKak OCHOBHOTO 3aKOHA XMMHH;

YUEHUS O CTPOSHUU aTOMa U XUMUYECKOU CBS3H;

NPECTaBICHUN 00 JIEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBYy TeopeTMUeCKMX 3HAHUH TIOJIOKEHBI OMIIMPHYECKH IOJNyYeHHBIE  (DAKTEHI.
TeopeTnueckrue 3HaHHS Pa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYroMy H
00eCTIeYnBar0T 00YJaIOIMMCS BO3MOKHOCTh OOBSICHATD U TPOTHO3UPOBATH CBOICTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHnue coiepkaHus MPOrpaMMBbl IO XMMUHU IIPOUCXONT C MCIIOJIb30BAaHUEM 3HAHHH U3 paHee
M3YYCHHBIX Y4eOHBIX TPEIMETOB: OKpYXKAloIui Mup, Ouojorusi, (Qu3uMka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[Iporpamma ocHOoBHOro oOmero oOpazoBaHuss 1O XUMUU  (YrIyOJIEHHBIH — YPOBEHbB)
OpPUEHTHpPOBAaHA Ha COXpaHeHHEe (YHIAMEHTAIBHOTO XapakTepa oO0pa3oBaHUs, crenuduku
yuyeOHOro mnpeaMmera M oOecHeyeHHe YCHEIIHOro OO0y4YeHHs Ha CIEAYIOIIEM YpPOBHE
oOpazoBanus. B mporpaMmMe TO XHUMHM peaqM3yeTcsl pa3BHBAOMIAs M IMPAKTHYECKas
HalpaBJIeHHOCTh OOy4YeHHs XUMHUH, TuddepeHmanns o0ydeHus, BKIOYaroas npouibHyro
MOJTOTOBKY OOYYaloOUmIMXCS W TIOCJIEAYIOIIee CaMOOIpeaesieHHe B BBIOOpPE HAarpaBJICHUS
00y4yeHHs B IPOPHIBHBIX KJIAcCax.

VYrnyOonéHHoe u3y4eHHEe XUMHHM CIIOCOOCTBYET pealu3alMM 3a7ad  NpogecCHOHaIbHON
OpUEHTAIlMM W HANpaBJIEHO Ha TMPEJOCTAaBICHUE BO3MOXKHOCTH KaXJIOMy O0O0ydarolemMycs
NPOSIBUTh CBOM HMHTEJUIEKTYaIbHbIE W TBOPYECKHE CIMOCOOHOCTH TpPU HW3YYEHHH Y4eOHOTO
npeaMera, HeoOXOAMMble Ui TMPOJNOJDKEHUs oO0pa3oBaHMs W JajbHEHIIed TpyaoBOH
NeSITETTHHOCTH.

[IporpamMa mo xumuu (yriayOn€HHBIM ypOBEHb) IpelHa3HaueHa Ui MCIOJb30BaHUS B
00pa3oBaTeNbHBIX  OpPTraHU3aIMsIX, peaTH3ylommMx mnporpamMmsel auddepeHnmpoBaHHOTO
(yriny6nénHoro, mnpo(uIbHOTO) H3y4eHHUS OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pa3zoBarenbHble (YHKIUM XUMHH, W3y4aeMOW Ha YIiayOJIeHHOM YpOBHE, pealu3yroTcs B
nporecce (OPMHUPOBAHUS 3HAHWUH OCHOB XHUMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOM KyIbTypbl. 3ajaya y4eOHOTro mpeIMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAaHUM — BaXHEUIIMX (PaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH,
JOCTYITHBIX 000OMIEHNH MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HayKH, B TNPHOOIIECHUH K
HaY4YHbIM METOJaM MO3HaHUS MPU U3yYEHUU BEIIECTB U XUMHUYECKUX peakiuil, GopMupoBaHUU



U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH U COCOOOB JEATEIBHOCTH U UX MPUMEHEHHUU B y4eOHO-
MO3HABATEIbHON U y4yeOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE3011aCHOTO
oOpallleHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[lenu u3yyeHUs XMMHHM OTPa)KalOT HAIMPABJICHHOCTb OOy4YEHHUS HA Pa3BUTHUE U CaMOpa3BUTHE
JMYHOCTH, (POpMUpPOBaHHE €€ UHTEIUIEKTA U OOILEH KYIbTYpHI.

W3ydyeHre XMMHUH HaIIPaBJICHO HA JOCTHKEHHUE CICAYIOUINX LEIeH:

dbopMUpPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

dbopMUpOBaHHE CUCTEMbl XUMUYECKMX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHON KapTHHbI
MHUpa, KaK OCHOBBI ISl IOHUMaHHUS XUMHUYECKONW CTOPOHBI SIBJIEHUI OKpY’KAIOLIEro MHpa,
OCBOEGHUE SI3bIKa HAYKH;

npuoOmieHne 0OydalomMXCsl K CaMOCTOSTENBHOW I103HABATEIbHOM M HMCCIIEOBATENbCKOM
NEeSTENIbHOCTH, K Hay4HbIM MeETOJlaM MO3HaHUs, (OPMUPOBAHHWE MOTHUBAIMM U pa3BUTHE
CIIOCOOHOCTEN K M3YUEHUIO XUMUH;

dbopmupoBanue obmel PyHKINOHAIBHON U €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHCJE
YMEHUH OOBSCHATH U OLICHUBATh SIBJICHUS OKPY’KAIOLIEro MHUpa, MCIOJb3ysd 3HAHUS U OIBIT,
MOJIyUYEHHBIC MPU U3YyYCHUH XUMUU, MPUMEHSITh UX IPU PELICHUU MPOOJIEM B MOBCETHEBHOM
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

pa3BUTHE y 00YYaIOIINXCS UHTEpeca K U3yUYEeHUI0 XUMUU U cepaM IesTEeNbHOCTH, CBI3aHHBIM C
XUMHEH, MOTHBALIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(HIIS M HAPABICHHOCTH
JAIbHEUIIET0 00yYeHUS;

OCO3HAHHWE IIEHHOCTHM XMMMYECKUX 3HAHUH B IKU3HU UEJIOBEKA, IIOBBIIIEHUE YPOBHS
9KOJIOTHYECKON KYyIbTYphl, HEMpPUATUE ACUCTBUIA, NMPUHOCIIIUX BpPEI OKpYKalolell cpeae u
370POBBIO JIIOCH;

npuoOpeTeHue O0OYYaIOIIMMUCSA OIBbITa CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbIX BUJOB JIEATEIbHOCTH.

Cornacno yuye6Homy ruiany MBOY COLI Ne 31 umenu I'.A. bepauueBckoro Ha 2024-
2025 y4eOHBbINM rof Ha M3y4YEHHE MpeAMeTa B § Kilacce OTBOJIUTCS 3 yaca B HEJECI0, YTO
cocrasisieT 102 gacoB B rog, B 9 kiacce 2 yaca B HEJENIO, YTO COOTBETCTBYeT 68 uacam. B
COOTBETCTBUU C KaJeHJapHbIM yueOHbIM rpapukom MBOY COII Ne 31 wumenu I.A.
bepauuesckoro Ha 2024-2025 y4eOHBINH TOJ Ha pEAIU3aLMI0 NPOrPAMMBI I10 MPEIAMETY
3artanupoBano 100uacoB B 8 kitacce u 67 yacoB B 9 kinacce (TeMaTuyeckoe IJIAaHUPOBAaHUE
COCTaBJIEHO C YYETOM I'OCYJapCTBEHHBIX MPA3HUYHBIX JIHEH, onpeneneHHblx [IpaBurenscTBomM
P®). OcBoenune conepskanusi MporpaMMBbl MO MPEaMETy OyJIeT 00€CIeueHo 3a CUET Pe3epBHBIX
YacoB.

COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHaYa/IbHbIE XMMHYECKUE IOHATHSA

XuMHs — BaxKHas 00JIaCTh €CTECTBO3HAHMSI M MPAKTHUYECKON JeATeNIbHOCTH yenoBeka. [Ipeamer
xumuu. Ponb xumum B ku3HM denoBeka. KpaTkue cBeneHuss 00 MCTOPUM BO3HUKHOBEHUS U
pa3BUTHS XUMUU. XUMHA B cUCTeMe HayK. Tema u BemiecTBa. PU3MUECKHE UM XUMHUYECKUE
CBOMCTBAa BEIIECTB. ATrperaTtHble COCTOSIHUA BemecTB. I[loHATHE O TEOpeTHYEeCKUuX U
OMIIMPUYECKUX METOJAaxX II03HAHUSA B ECTECTBEHHBIX HaykaX. IIpencraBneHus o HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOIETUPOBaHNE,
BblyKciieHue. [lpencraBineHus O HaydHOM IIO3HAHMM HA TEOPETUYECKOM YPOBHE: HAy4dHbIE
¢akThl, MpobieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

S3pIk xuMHU. MICTOUHUKN XUMUYECKOM HH(pOpMAIIHH.



[Tonsatue o ™erojgax paboOTBl C XHMMHUYECKMMH BemiecTBaMu. OO0OpyZOBaHUE MIKOJIHHOM
XUMUYeCKor taboparopuu. [IpaBuna 6e3omacHOro oOpamieHus ¢ BEMECTBAMU U JTaOOpaTOPHBIM
000pyI0BaHUEM.

Yuctele BemiectBa U cMecu. [Ipuponnbie cmecu: BO3IyX, MPUPOAHBIN ra3, HEPTb, MPUPOIHBIC
BOJIbI, TOpHBIE TMOPOAbI M MHHEpaibl. [IOHATHE O TOMOTCHHBIX U TETEPOTEHHBIX CMECSX.
CrniocoOsl pa3aenenus cmeceil. O4rcTka BelecTs.

BemectBa 1 XuMHUECKUE peakIMH. ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHThl. CHUMBOJIIBI
XUMHYECKHX 3JeMeHTOB. [IpocThie u crokHble BelecTBa. MeTamibsl U HemeTa/uibl. BemiecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

Xumuyeckas (popmyna. BaneHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OnpesienieHre BaJICHTHOCTH 3JIEMEHTOB 110 (hopMyiiaM OMHAPHBIX COCTUHEHUH
U cocTaBieHue GopMysl OMHAPHBIX COEAMHEHUN MO BAJIEHTHOCTH 3JIEMEHTOB. OTHOCHUTEIbHAs
aToMHas macca. OTHOCUTEINIbHAsE MOJIEKYJIsipHas Macca. MaccoBas 1011 XUMUYECKOTO JIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiieit popmysabl BEIecTBa 0 MACCOBBIM JIOJISIM AJIEMEHTOB.
KosmmuectBo BemectBa. Monb. MossipHass Macca. B3anmocCBA3b KOJMYECTBa, MACChl U YHCIIA
CTPYKTYpPHBIX €IMHHUII BeriecTBa. Pacuersl mo GopmynamM XUMUYECKUX coeluHeHuil. MonspHas
Macca cMecH BellecTB. MosbHas 10J11 XMMUYECKOro 3JIeMEHTa B coeauHeHuu. Haxoxnenue
npocTteiien (opMyIibl BElecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nueckue W XHWMHUYECKHE SIBJICHHUSA. XUMHUECKas pEakuus W €€ MPHU3HAKH. Y CIOBHUS
MPOTEKAaHUS XUMHUYECKHUX PeaKIuil. 3aKOH COXPAHEHHUS MACChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopuss. JKusHp u gnearensHocTh M.B. JlomoHOcOBa. XuMuueckue ypaBHEHMs. TwuIbl
XUMHYECKHX peakuui (COequHEHHs, pa3loKeHUs, 3aMmelleHus, oOmena). Pacuersl mo
XUMHYECKHM YPaBHEHHUSIM.

DKCepUMEHTAIbHOE M3yYeHUE BEIIECTB M SIBICHMI. 3HAKOMCTBO C XMMHUYECKON MOCYAOH, C
npaBUiIaMy paboTHI B JIAOOPATOPUH M IPHEMaMHU OOpaLIeHUs ¢ 1a00paTOPHBIM 000PYIOBAaHHEM.
W3ydenue u onucanue GpU3NIECKUX CBOMCTB 00pa3lioB HEOPTraHMYECKHUX BEIIECTB — METAIIOB U
HemetaiuioB. HabGmronenue ¢usnyeckux (miaBieHHe BOCKA, TastHUE JIbJa, PaCTHpPAHHUE caxapa B
CTYIIKe, KUTICHHE ¥ KOHJAEHCAIUS BOJAbI) 1 XUMHUYECKUX (TOpEeHUE CBEYH, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJIEUCTBUE COABI WJIM MEJIA C COJSTHOM KUCIO0TOM) siBIeHU. O3HaKOMIIEHHE C
oOpa3iamu BelecTB KoaudecTBoM 1 Monb. HaGmrogenue u omucaHue MPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peaklIMil (pa3liockeHHe caxapa, B3aMMOJEHCTBHE CEpPHOM KHUCIOTHI C XJOPUAOM
Oapusi, TodydyeHue M pazioxeHue ruapokcuaa menu (II) mpu HarpeBaHuu, B3auMmojeicTBUE
kene3a ¢ pactBopom conu Menu (II). M3yuenue crocoOoB pasneneHus cMecei (C MOMOIIBIO
Maraurta, GuIbTPOBaHKE, BhIMAPUBAHUE, TUCTUILIAIMSA, XpoMaTorpadus), MPoBeIeHUE OYNCTKU
noBapeHHOM comu. HabGmioeHue ¥ onucaHue ONbITOB, WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
Macchl.

Ba:xkHeiiliue npeacTaBuTeId HEOPraHUYECKUX BElECTB

[TpencraBnenus o razax. Bo3ayx — cMmech ra3oB. CoctaB Bo3yxa. 3akoH ABorajpo. MomnspHbIit
00BéM ra3oB. OTHOCUTENIbHAS MJIOTHOCTH Ta30oB. OrpeneneHrue OTHOCUTENbHON MOJEKYISpHON
Macchl Ta3000pa3HOr0 BEIIECTBA IO HW3BECTHOW OTHOCUTENbHOM MIOTHOCTH. OOBEMHBIE
OTHOIIIECHHSI TA30B MPH XUMUYECKUX PEaKITUIX.

Kucnopon — anemeHT u npocroe BemecTBo. HaxoxxaeHue kuciopoja B npupoje, Gusndeckue u
XMMHYECKHE CBOWCTBA (pPEaKIMHM TOPEHUS W OKHCIeHHs ). [Ipolecchl OKHCICHHS B JKUBOU
npupoze. Oxcuasl. [Ipumenenue kucnopoaa. CriocoOsl NOTYUEHUsT KUCIOpo/a B 1a0opaTopun U
npomeinuieHHOCTH. [loHsiTne o karamuszatope. Kpyrosopor kuciopoaa B mpuponae. O30H —
aIoTponHas Moaudukanus Kuciaopoaa. (O30HOBBIM CIOW, €ro 3HaueHUE Ui SKHUBBIX
opranu3MoB. Pa3pyiienne 030HOBOTO CIosl.

TennoBoil  3¢p¢dexkT XUMHUECKOW peakluH, TEPMOXHMMHUYECKHE YpaBHEHHUS, OK30- H
sHAOTEpMUYECKUE peakiuu. TomnuBo. Mcrnonp3oBaHue yrisi U MeTaHa B KayecTBE TOILIMBA.
3arpsizHenue Bosnyxa. [Tonarue o mapHukoBoM 3¢ dekre.



Bopmopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue Bogopoaa B MpUpoae, puzndeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI monydeHus. [loHsATHE O KUCIOTaX M COJSX.
Hcnons3oBanue BOJOPOJa B KA4YECTBE TOIUIMBA.

Bona. ®usuueckue cBoiicTBa Bojabl. Boma kak pactBoputenb. PactBopsl. HacwllieHHBIE U
HEHACBIIICHHBbIE pacTBOpbl. PacTBopumocTh BemiecTB B Boae. DakTophl, BIMsIONME Ha
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPaKEHUS KOHLIEHTPALUU
pacTBOPOB: MaccoBas JO0JIsI PacTBOPEHHOIO BEIIECTBA, MOJSApHas KOHLEHTpauusd. Pousb
PacTBOPOB B IIPUPOJIE U B KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa Bojbl. [ToHsTHE 00 ocHOBaHUsX. [ToHsTHE 00 MHAMKaTOpax. KpyroBopot
BOJIbI B IIPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.
Knaccudukanus Heopranmueckux coeamHeHuid. Oxcunesl.  Knaccudukainus — OKCHIOB:
coyieoOpaszyromie  (OCHOBHBIE,  KHUCJIOTHBIC, aM(OTEepHbIE) U  HecoseoOpa3yrolue.
MexnyHapoaHass HOMEHKJIATypa OKCHUJIOB. TpUBHANbHBIE HA3BaHHUS OKCUIOB. DU3MYECKUE U
XapaKTepHble XMUMHUYECKHE CBOMCTBA OKCHIOB (B3aMMOJCHCTBHE C BOJOH, C KHCIOTaMH U
OCHOBaHUSIMH, C APYrUMH okcuaamu). [lonyuenue okcuaoB.

[lonsiTHE O THAPOKCHIAX — OCHOBAHMAX U KHCIOPOACOAEpXKAIIMX KHUCI0TaX. KHCIOTHI
Knaccudukanus kucimor. MexayHapoaHas HOMEHKIATypa ¥ TPUBHAIBHBIC Ha3BaHUS KHCIIOT.
Ou3nyecKkue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJIEHCTBHE C METaJUlaMH, C OKCHUIAMH
METaJIJIOB, OCHOBaHUSAMM U cossimMu). Pan aktuBHoctu meramuioB H.H. bekerosa. Ilomyuenue
KUCJIOT. KuCa0Thl B IpUpoe, MPUMEHEHNE BaXKHEHIIINX KUCIIOT.

OcuoBanms. Knaccudukanus OCHOBaHMI: 1INENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
MexnayHapoiHas HOMEHKJIAaTypa OCHOBaHUM. TpuBuanibHble Ha3BaHus ocHoBaHuM. Illenoun, ux
CBOMCTBa (B3aUMOJICCTBHME C KHUCIOTHBIMH OKCHJIAMHM, KHUCJIOTaMHU U COJIIMH) U CIIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, MX CBONCTBa (B3aUMOJEWUCTBHE C KHUCIOTaMHU) U
crocoObl moyueHus. AmdorepHocTh. [loHsATHE 00 amMpOTEepHBIX THAPOKCHAAX (HA MpUMEpe
TUAPOKCUIOB LIMHKA U aJIOMUHUS): XMMHUYECKHUE CBOICTBa (B3aUMOJICHCTBUE C KUCIOTAMHU U
1IeJI04YaMH) U MOJIy4YEHHUE.

Comu (cpeanue, KuUCHble, OCHOBHBIC, [BOIHBIC). MexayHapoaHAas HOMEHKIATypa COJeH.
TpuBunanbHble Ha3BaHUs cojied. PU3MUECKUE U XapAKTEPHbIE XUMUYECKHAE CBOMCTBA HA IPUMEpE
cpennux conert. [lonmyuenue cosen.

['eneTndeckast CBA3b MEXKIYy KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUM.

DKCIEpUMEHTAIbHOE U3yUYEHUE BEILIECTB U SBJICHUI:

KOJIMYECTBEHHOE OIPEECIICHUE COAEPKAHNSI KUCIOPOAA B BO3AYXE;

noJyueHue, coonpanue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB KUCIOPOa;

HaOJIOZICHUE B3aMMOJICUCTBHUS BEHIECTB C KHUCIOPOJOM H YCJIOBHUH BO3HUKHOBEHUS U
MpeKpaIieHus] TOPEHUs;

03HAaKOMJIEHHE C 00pa3liaMH OKCUJIOB U ONHMCAHNUE UX CBOMCTB;

nosyueHue, coonpanue, pacro3HaBaHue U U3y4YEeHHE CBOMCTB BOJ0po/ia (TopeHue);
B3auMoieiicTBuE Bogopoa ¢ okcuaom meau (II);

HCCIIeIOBaHHE 0COOEHHOCTEN pacTBOPEHHUS BEUIECTB C Pa3IMYHON pacCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEICHHONM MOJSPHOM KOHLEHTpAauued pacTBOPEHHOTO
BEILIECTBA,

B3aMMOJICHCTBHE BOJIBbI C METAJUIAMH (HATPUEM U KaJIbIHEM);

ONpeIETICHUE PACTBOPOB KHUCIIOT U IIEJIO0YEH € TOMOIIBIO MHANKATOPOB;

UCCIIeIOBaHKE 00pa3lloB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

u3ydyeHue Bi3aumopeictBus okcuga memu (II) ¢ pacTBopom cepHON KHCIOTBHI, KHUCIOT C
MeTaJlIaMH, PEaKINil HeUTpanu3alum;

MOJIyU€HUE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHWE OJHOTO MeTajjila JIPyrMM W3 pacTBopa
CoJIN;

B3aMMOJIeICTBHE TMAPOKCHAA IMHKA C PACTBOPAMHU KHUCIIOT U IIEI0Yeil;



pellleHne HKCHEPUMEHTAIbHBIX 33hady 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COCTUHEHUNY.

Hepuoauveckuii 3akon u Ilepuogmueckas cucrema xumuuyeckux 3viemenros /I H.
MenneaeeBa

Crpoenue aToMOB. XuMHuecKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.

[IepBble MOMBITKU KiIaccU(PUKAIIMM XUMHUYECKHUX 37ieMeHTOB. [loHsTe o rpynmnax (cemeiicTBax)
CXOJHBIX JJIEMEHTOB: WIEJIOYHBIX M IIEJOYHO3EMENIBHBIX METa/laX, TaJIor€HaX, WHEPTHBIX
(6aropoaHbIX) ra3ax. DJIEMEHThI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.
[Tepuoguueckuit 3akoH. OrtkpbiTe Ilepuonnueckoro 3akona. Ilepuoaunueckas cucrema
xummuueckux snemeHtoB [l. M. MenneneeBa. Kopotkonepuoanas u anuHHONEpruoHas (Hopmbl
tabnuiel «llepuonnueckas cucrema xumuyeckux siaementoB . M. MenaeneeBay. [lepuoast u
rpymisl (A- u B-rpymresr).

Crpoenue aromoB. CoctaB aToMHbIX sdnep. W3oromsl. PaguoakTHBHOCTb. JEKTPOHBI.
DJeKTpoHHAass OpOWTallb. DHEPreTHYECKUE YPOBHU M IMOMYpPOBHH aroma: s-, pP-, d-opOurtanu.
DJEeKTpOHHBbIE KOH(PUTYpalMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Duzndeckuit
CMBICJI TTOPSIIKOBOTO HOMEpa, HOMEpa NEPHOJa M IpyMIbl 3JeMeHTa. CTpoeHUe 3JIEKTPOHHBIX
o0osouek aroMoB TepBbiX 20 xumuueckux siemeHToB llepuommueckoit cuctemsr J[. U.
MeneneeBa: paclpeiesieHUe 3JIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSAM, MOAYPOBHSM U
opoutansam. @usndeckuii cmpica Ileproanueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB I10 IpynmnaM u nepuojam. MzmMeHeHne KMCIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEPUOAAX U Ipynmnax. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA MO ero noyuoxenuto B [lepnoanueckoni cucreme 1. 1. Menneneena.

3nauenue [lepuogmueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB JJIs
pa3BuTusA Hayku U npaktuku. J[. . MenzaeneeB — ydeHbIN U TpaXKAaHUH.
DIIEKTPOOTPULIATEILHOCTh XUMUUYECKHX 3JIEMEHTOB. XHMHUYECKas CBs3b. BHIbl XUMHUUYECKOU
CBSA3M: KOBAJCHTHAs IIOJISIpHAsi CBSA3b, KOBAJEHTHAs HEINOJISIpHAs CBA3b, HOHHAs CBSI3b.
MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM U HOHHOW CBSI3U. ODJEKTPOHHBIE U CTPYKTYpHbBIE
¢dopMyiibl BemecTB. KaTHOHBI M AaHHOHBI.

Kpucrannnueckue u amopgHbie BelecTBa. TUIBI KPUCTAUTHYECKUX PEIIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OnpezeneHue CTENeHel OKUCIEHUs aTOMOB B OMHApHBIX COEIMHEHMSX.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpomecchl OKHUCIEHHS U BOCCTAaHOBJICHUS.
Oxucoutenn u  BoccraHOBUTENU. (COCTaBICHHE YPaBHEHMM IIPOCTBIX  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIl U PAacCTaHOBKA B HUX KOI(D(PUIIMEHTOB METOJOM 3JIEKTPOHHOTO
Oananca.

OKCepUMEHTAIIbHOE U3yYEHHUE BEILIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaNIOB U HEMETAIIJIOB,

MOJICJINPOBAHUE CTPOCHUS MOJEKYJ]I IpPU IOMOIIM PHUCYHKOB, MOJEIEH, JJIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYII;

IPOBEJCHUE ONBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakiuy pa3iokeHus, COeTMHEHNs).

Me:xknpeameTHbie CBSI3U

Peanu3zanus MeXNpeaMETHBIX CBA3€HW NP M3YYEHMHM XMMHH B 8 KJIACCE OCYIIECTBIISIETCS UEPE3
HCIIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHM, TaKk W TMOHATUH, NPHUHSATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO61re ecTecTBEHHO-HAay4YHbIE TIOHATHUSA: SIBJIEHHE (TIpoliecc), HayYHbIA (akT, TUIOTe3a, Teopus,
3aKOH, AaHaliu3, CHUHTE3, KIAacCU(PUKAIM, TEePUOJAUYHOCTb, HAONIOJCHHE, OSKCIEPUMEHT,
MOJICJINPOBAHNE, U3BMEPEHHE, MOJEIIb.

@dusmka: SBICHUS NPUPOABI, (PU3UUECKUE SBJICHUS, BEILECTBO, TENO, (PU3MUECKUE BETUUMHBI,
eAMHMILIBI HU3MepeHus, oO0bEM, Macca, arperaTHbleé COCTOSIHME BEIIECTBa, aTOM, 3JIEKTPOH,



IIPOTOH, HEUTPOH, MOH, MOJIEKYJIA, CTPOCHHE I'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIINYECKHX)
TEJI, DICKTPUICCKHI 3apsiJl, KOJIMYECTBO TEILIOTHI.

Buonorus: 6uocdepa, porocunres, mpoueccs 0OMEHa BEIIECTB.

[eorpadust: atmocdepa, rumpochepa, MHUHEpasbl, TOPHBIC HOPOJbI, MOJE3HbIE HCKOIAEMBbIE,
TOILUIUBO, BOAHBIE PECYPCHL.

Texnosorust: TexHocdepa, MPOU3BOJICTBO, XUMHYESCKUE TEXHOIOTHH, ChIPhE, KOHCTPYKIIHOHHBIC
MaTepUaIbL.

9 KJIACC

BemmecTBo M XUMHYECKasi peaKIus

Ilepnonnueckuin 3akoH. llepuoauyeckas cucrema xuMuueckux siueMeHToB /[[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX
TpEX MEPUOJ0B, KAINs, KAJIbLIUA U UX COEIMHEHUIN B COOTBETCTBUHU C MOJIOKEHUEM DIIEMEHTOB B
[Tepuonuyeckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOU CBSI3U. THUIIBI KpUCTAUINYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJa XMMUYECKOH CBSI3U.
Knaccugukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUECKHUE CBOMCTBA BELIECTB,
OTHOCAILIMXCS K pa3jIM4YHbIM KJlaccaM HEOPraHWYeCKUX COEJUHEHUM, TI'eHETHYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHUYECKHX peakUuil MO pa3IuyHbIM IpH3HaKaMm ([0 YHUCIy M COCTaBYy
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, IO TemIoBoMYy 3(QeKTy, Mo H3MEHEHUIO CTeneHen
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHUIO KaTajlu3aTopa). DK30- U
HI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonsatue o ckopoctu Xxumuueckol peaknuu. IlonsTue 006 o0OpaTHUMBIX U HEOOpPaTHMBIX
XUMHUECKUX peakuusx. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. I[lonstue o
katanuze. llonsaTne o XuMmMuueckoM paBHOBecuM. DakTopbl, BIHAIOLUIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE  pEaKMM,  JIEKTPOHHBIH  OajllaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust ANEKTPOJUTUYECKOW JUCCOLMALMU. ODIEKTPOIUTHl U HEIIEKTPOIUThl. KaTuoHsl,
QHUOHBI. MexaHu3M JAMCCOLMAllMM BELIECTB C pa3IW4YHBIMH BUAAMH XUMHYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHS NpPOTEKaHUs peakIUii HMOHHOrOo OOMEeHa, IOJHbIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBOICTBa KHCIIOT, OCHOBAaHUI M COJEeH B CBETE
OpecTaBiIeHU 00 3JIeKTpOTUTHUYECKON aucconuanuu. KadecTBeHHblE peaklMd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJUIOB
U HeMeTauloB (rpadura M anMasa), CIO0XKHBIX BEIIECTB (XJOpHJa HaTpus), UCCIelIOBaHHE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKkIUu OT BO3AECHCTBUS pa3iIMYHbIX (DAKTOPOB,
HCCJIEJOBAHHUE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IpoLEcca AMCCOLUALUN KHUCIOT,
niesouel U coseid (BO3MOXHO MCIIONb30BaHHE BHAEO MAaTEpHUAJOB), MPOBEACHHE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHUs peakUuil MOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, MJUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAaKLUUi (TrOpeHHe, peakluu paszIoXKeHUs, COCAUHEHUs), paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TIOMOINBIO KAueCTBEHHBIX pEaKIUid Ha HOHbI, pEeUIeHHEe
DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS



OOmast xapakTepucTuKa rajgoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHbIC CTETECHU
okucnenus. CtpoeHne U (U3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB. XUMHUYECKUE
CBOICTBa Ha mpuMepe XJjopa (B3aUMOAECWCTBHE C MeETa/llaMH, HEMETaJUIaMM, LIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJyYeHue, NpuMeHenue. Jleiictue
XJIOpa U XJOPOBOJOPOJAa Ha OpraHU3M 4ejoBeka. BakHelline XJIOpuabl U UX HaXOXKACHHUE B
pUpoJIe.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (QU3MYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMK KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBonopos, CcTpoeHHe, (U3NYECKHE M XHUMHUYecKue cBoiicTBa. OKCHABI CEephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KMCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crhenuduueckue). XHUMHUYECKUE PEaKIu,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMoJydeHUs CepHO KUCIoThl. IIpumeHenue
cepHoit kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakuus Ha cynabdar-uon. Haxoxaenue
ceppl M €€ COequHEHHH B Ipupofe. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpenbl
COCTMHEHUSIMU cepbl (KUCIOTHBIC NOKIH, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OO61mmas xapakTepucTka 371eMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEepPHbIE
CTENEHH OKHCIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJE, PU3NUECKUE U XUMUYECKUE CBOICTBA.
KpyroBoport azora B npupojie. AMMHaK, ero Gu3n4ecKue 1 XUMUYECKUE CBOMCTBA, OTyUYEeHUE U
npuMeHenne. Conu aMMOHUS, HMX (HU3MUECKHE W XHMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHS. A30THas KHUCJIOTa, €€ MOoJydeHue, PU3NYeCcCKue H
XMMHYECKHE CBOWCTBa (00IIME KaK WPEACTaBHTENS Kiacca KHCIOT M Crenu(pUYecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHUS B KayeCTBE MMHEPAIbHBIX YIOOPEHUU.
XHMMHYECKOE 3arpsi3HEHUE OKpY’KaIoLel cpeibl COCIUHEHUSMH a30Ta (KUCIIOTHBIE JOXKIH,
3arpsi3HEHUE BO3JyXa, MOYBbI U BOA0EMOB). Docdop, amioTponHsie Moaudukamuu Gocdopa,
dusnueckue n xummuaeckue cpoiicrea. Okcun pocdopa (V) u hochophnas kucinora, pusudeckue
U XUMHUYECKHE CBOICTBa, moiyudeHue. Mcmonb3oBanue (ochaToB B KauecTBE MHUHEPATbHBIX
ya00peHwuil.

O6mass xapakrepuctuka »dieMeHTOB I[VA-rpynnbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUA. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ayncopouus. KpyroBopot yriaepona B npupose.
Oxcuppl yraepona, ux (GU3NYECKue U XHMUYECKHE CBOWCTBA, EHCTBUE HA KUBBIE OPTaHU3MBI,
NOJy4eHHEe U NpPUMEHEeHHe. DKOJIOTHYecKrue mpobiaeMbl, cBI3aHHble ¢ oKkcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YroibHas KHUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, MOJydeHHe M npuMmeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnomp3oBaHue  kapOoHaTOB B OBITY, MEIUIMHE,
HPOMBIIIJIEHHOCTH U CEJILCKOM XO3UCTBE.

[lepBoHavanbHbIe MOHATHSI 00 OPraHUYECKUX BELIECTBaX KaK O COEAUHEHUSX yriepoja (MeTaH,
9TaH, STWJICH, aleTWIEeH, JTaHOJ, TJIHUIEpUH, YKCycHas Kucnorta). [IpupojHble HCTOYHUKU
YIII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb
B OBITY M HPOMBIIIICHHOCTU. [IoHATHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: jKHUpax, OeKax,
yriaeBojax — M MX pOJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢uznueckne 1 XMMUYECKHE CBOWMCTBA, MoJlyueHue U npumMeHeHue. CoeTuHeHUs
KpeMmHus B pupoje. O0mme npencrasieHust 00 okcuzae kpemuus (IV) u kpeMHueBoi Kuciore.
CunmKkatel, WX HCIOJIB30BaHWE B OBITY, B TNPOMBINUICHHOCTH. BakHeilmme cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobrmembl Ge3omacHOTO
UCTIOJIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe o00pa3lloB HEOPraHMYEeCKHX BELIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEIECHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOMIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,



oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTEHOB M MX COCAMHECHHN (BO3MOKHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C OOpas3liaMu XJIOpPHIOB (TaJIOTCHHIOB),
O3HaKOMJICHHE ¢ oOpa3uamu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHaoB), HaOIOJeHHe Tmporecca OOyrauBaHUSL —caxapa MOJ  JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYECHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CEepHOI
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cylb(arT-uoH U HaOMIOJIeHUE IpHU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOKHO HMCIIOJB30BAHUE BUIEOMATEPHUAIIOB), 0OOpa3iiaMu a30THBIX U (pochOpHBIX yaoOpeHHid,
nojydeHue, coOupaHue, pacrno3HaBaHWE M HW3YyYCHHE CBOWCTB aMMHUaKa, IPOBEICHHE
KaueCTBEHHBIX peakUuid Ha HOH aMMOHUsA U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeAb (BO3MOYKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3y4YCHHE MOJENeld KpUCTAUIMYECKHUX PEeHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEGHHE C TIPOIECCOM aacopOlMy PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM HAa KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKUUEH
CUJIMKATHOM MPOMBILIUJIEHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX 3ajad Mo teme «BaxuHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTasjibl M UX COCAUHEHUS

OO0mmas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHHH UX IOJOXEHUS B
Ilepnonnueckor cucreme XMMHYecKux 3ieMeHTOB JI. M. MenpaeneeBa M CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meramnueckass CBs3b M METAJUIMYECKAs] KPUCTAJLUIMYECKAs pEHIETKA.
DNEKTPOXUMUYCCKUNA psAJ HampsokeHUHW MeTauioB. DU3MYECKHEe U XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE 0 KOPPO3UK METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTaiuibl: nonoxkeHue B Ilepruonnyeckon cucreme XuMHUeCKux snemeHtos 1. U.
MeneneeBa, CTpO€HHME HUX aTOMOB, HaxoxJaeHue B npupoge. dusnyeckue M XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUN.

[IlenoyHo3emMenpHBIE METAUIBI MAarHUM W KajblWil: monoxkeHue B llepuoamueckoil cucreme
xuMuueckux snemeHToB . M. Menpaeneesa, cCTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPHUPOJE.
DuU3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajblHs. BaxkHeNIMe COCOUHEHUS KalbIUs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxxenue B Ilepuoanueckoil cucreme xumuyeckux snaemeHtoB Jl. W
MenneneeBa, CTpOEHHE aTOMa, HaxOXAcHUE B npuponae. PuU3nuecKkue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoin cucreme xumuueckux snemeHtoB [[. . Menzaeneena,
CTPOCHHE aroMa, HaxoxJeHue B npupoae. Pumdyeckne M XUMHUYECKHME CBOMCTBA IKelesa.
Oxcunsl, runpokcuabl u conu xxenesa (II) u xenesa (II), ux cocras, cBolicTBa U OTyYEHHE.
Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C 00pa3llaMd METaJUIOB M CIUIaBOB, WX (U3MUYECKUMHU CBONCTBaAMH, H3yueHHUE
pe3yslbTaToB  KOPpPO3UU  METAUIOB  (BO3MOXXKHO ~ HCIOJIb30BaHHWE  BUJEOMATEPHUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCTIOJIb30BaHUE
BUJICOMATEpHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IpoOIlecca TOPEHUs Keleza B
KUcToposie  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUACOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMid Ha MOHBI: MarHUsI, KaJbIus, aJlOMUHMS, ITUHKA, kene3a (1) u xenesza
(IIT), memgu (II), Habmro/ieHUE U OMHMCAaHUE MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMH HATpHS,
KaJusl U KaJblKsg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOWCTB I'HJIPOKCHA AIFOMUHHS U TUAPOKCUIA [IMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a1a4 I10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemecTtBa u marepuanbl B IIOBCEIHEBHOW JKU3HMU 4YEJIOBEKAa. be30macHOe HCIOIb30BaHHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHUYECKHX OXKOTax |
OTPaBJICHUSIX.

XHUMHYECKOE 3arpsi3HCHHE OKpyXaromend cpeasl (MpeienbHas JIOIMyCTUMAas KOHIIEHTpaIus
Beriects, qaiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ikcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, TOJIMMEPHBIC MAaTEPHUAIIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpeIMeTHBIX CBSI3eH IMPHU M3YYEHHHM XMMHH B 9 Kilacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHNE KaK OOIIMX EeCTECTBCHHO-HAYYHBIX IMOHSATHHA, TaK W TOHSATUH, NPHHATHIX B
OTJICIbHBIX €CTECTBEHHBIX HayKaXx.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHHE (IIPOIIecC), HAYIHBIA (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaju3, CHUHTE3, KiaccuPUKalus, MEePUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOEIIb, TEXHOJIOTHSI, MATEPUATIBI.

®u3nkKa: BEIIEeCTBO, TeJo, (U3MUECKHE BEIUYMHBI, EIUHUIBI HU3MEpEeHHus, Mmacca, O00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOEHUE Ta3o0B,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) TEJ, KPUCTAIIMYECKasl PelIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIIU, W30TOIbI, KBAaHTHI, PAIMOAKTUBHOCTh, albda-, OeTa- u
ramMma-u3JIydeHue, OJJIEKTPUUYECKUN 3apsl, MTPOBOJAHHUKH, MOIYINPOBOJHUKU, TUIJIEKTPUKH,
COJIHEUHBIHN CHEKTP, pa3IoKEHUE OEJIOTO CBETA B CIIEKTP.

buonorus: skocucrema, 6uocdepa, GorocuHres, mpoiecchl 0OMEHa BEIIECTB, MUHEPAIbHbBIE
yA0OpEeHUSs, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI, TUTAaHETa 3eMJIS.

TexHONOrus: CTPOUTENbHBIE TEXHOJOTHH, CEIbCKOXO3SHUCTBEHHBIE TEXHOJIOTUH, TEXHOJIOTUHU
AJIIEKTPOHHOU MTPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TIPOTPAMMBI 110 XUMHWU HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOEHMSI IPOrPaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs TOCTUTAIOTCS
B Xoie OOyueHMss XUMHM B €JUHCTBE Y4YeOHOW W BOCIUTATEIbHOM JIEATEIbHOCTH
o0pa3oBaTeNbHON  OpraHuM3allid B  COOTBETCTBUM C  TPAAMIHMOHHBIMU  POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, HPUHATHIMH B 00IlECTBE
IpaBUIaMH M HOpMaMHM TMOBEJEHUS U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CaMOpPa3BUTHS
U COIMAIM3AIMU 00YyJarOITUXCSl.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXAOT FTOTOBHOCTh OOYUAIOIIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MTO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALlMd M PACIIMPEHUE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B
TOM YKCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA

MPOSIBIICHUE ILEHHOCTHOIO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAy4HOMY U
HMCTOPUYECKOMY HACIEAUI0, IOHNMAHNE 3HAYEHUsI XMMHUYECKOM HAyKU W TEXHOJIOTUU B JKM3HU
COBPEMEHHOT0 00IIIecTBa, B pa3BUTHH SKOHOMHUKHU Poccuy u cBOero peruoxa;

2) rpaskIaHCKOr0 BOCIIUTAHUSA

IIPEJICTaBICHUE O COLMAIBHBIX HOPMax M MpaBUIaxX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
MPOsIBJIEHUE KOMMYHUKAaTUBHOM KYJIbTYphl B pa3HO0OPa3HO COBMECTHOM €ATEIbHOCTH;
CTpeMJIEHHE K B3aMMOINOHHMMAHHIO M B3aMMOINOMOIIM B Ipolecce y4eOHOW M BHEy4eOHOM
JIEATEIbHOCTH;

TFOTOBHOCTH OLIEHHMBAThb CBOE€ IIOBEACHUE U IIOCTYIIKM CBOMX TOBApUILEH C IO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEICTBUI IOCTYIIKOB;



3) popMupoBaHUs IEHHOCTH HAYYHOI0 MIO3HAHUSL:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE U XUMHUYECKOM PEaKLIHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIE JJIl IOHUMAHHUS CYLIIHOCTH HAayYHOU
KapTHUHBI MUDA;

OCO3HAHHME IIEHHOCTM HAy4yHOro IIO3HAHUS JUIsl Pa3BUTUS  KaXKJIOTO 4YEJIOBEKA U
MIPOU3BOUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MECTa HAYKU «XUMHUSD) B CUCTEME HAYUHBIX
IIPEJICTaBICHUA O 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJbL, B3aUMOCBS3X YEJIOBEKA C IPUPOIHOMN
Y TEXHOJOTHUYECKOH CpeIoif;

NO3HABATENIbHAS MOTHBAlUA M HHTEpeC K OOyYeHHIO, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BAHUIO, K HCCIEIOBATENILCKON JIEATEIbHOCTH, K OCO3HAHHOMY
BbIOOpPY HANpaBICHUS U YPOBHS AAJbHEHIIIET0 00y4YEHHUS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH KHU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKAa Ha
3IOpOBBIM  00pa3 JKWU3HMU, OCO3HAHHUE TMOCIEACTBHM M HENPHUATHE BPEIHBIX MPUBBIYEK
(ynotpeOneHusi alKorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHHS IPaBUII
0e30macHOCTH MpH OOpallleHud C XMMHYECKHMHU BEIIeCTBAMU B YYEOHBIX U >KU3HEHHBIX
CUTYaLUsX;

5) Tpy10BOr0 BOCIIUTAHUSA:

(dbopMUpOBaHHE IIEHHOCTHOTO OTHOLIEHHUS K TPYAOBOH JEATEIbHOCTH KaK €CTECTBEHHOU
NOTPEOHOCTH YeJIOBEeKa M K MCCIIEI0BATENBCKON AEATeIbHOCTH KaK BBICOKO BOCTPEOOBAHHOI B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE UHTEpeca K mpodeccusiM, CBI3aHHBIM C XUMUEH, B TOM 4HCIe K MpodeccusiM HayqHON
cdepbl, 0CO3HAHHE BO3MOXXHOCTH CaMOpEaIH3aliy B 3TOH chepe;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

OCO3HAaHHE HEOOXOIMMOCTH OTHOILEHUS K IPUPOJIE KAK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€
CyILIECTBOBAHUS;

NOBBILICHUE YPOBHSI 3KOJOTMYECKOM KYJIbTYphl: NPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIGHKM HMX BO3MOXKHBIX NOCJIEACTBUU [UIsl OKpYXaroled Cpenabl; OCO3HAHUE
r100abHOTO XapakTepa SKOJIOTMYECKHX TpoOIeM H MyTed WX peleHus; CIOoCOOHOCTh
NPUMEHATh 3HAHMS, MOJIY4YaeMble MPU WM3YYEHUU XUMHH, JUIsl pELIEHUs 3a]ad, CBSI3aHHBIX C
OKPY’KaIoIlle Cpeloil; aKTUBHOE HENPUATHE EHCTBUN, IPUHOCAIIUX BPE OKPYXKAIOLIEH Cpeae;
OCO3HAHME CBOEH POJIM KaK IpakJIaHWHA U MOTPEOUTENs B YCIOBUSAX B3aMMOCBSI3U MPUPOIHOH,
TE€XHOJIOTMYECKON U COLIMAIbHON CpeJl; TOTOBHOCTh K yYacTHIO B IMPAKTHUECKOHN AEATEeIbHOCTU
HKOJIOTMUECKOM HAIPaBICHHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MertanpeameTHble pe3yiabTaThl 00YUYaIOIIMXCs, OCBOMBUIMX MPOTrPaMMy MO XUMHHU OCHOBHOI'O
o01ero 00pa3oBaHusl, BKIFOYAIOT:

YCBOEHHE MEXJIUCIMIIMHAPHBIX (MEXIPEIMETHBIX) TMOHATUH, OTpaKaloIIUX MaTepuanbHOE
€MHCTBO MHpa U Mpoliecc Mo3HaHMs (BELIECTBO, CBOWCTBO, SHEPTUS, SIBICHNE, HAYUYHbIN (aKT,
3aKOHOMEPHOCTb, THMIIOTE3a, 3aKOH, TEOpus, HaONIOJeHHe, HW3MEpEeHHe, HCCIe0BaHue,
HKCIIEPUMEHT U JPYTHE);

OBJIAJICHUE YHHUBEPCAJIbHBIMU y4eOHBIMU JNENCTBUAMU (mo3HaBaTENbHBIMH,
KOMMYHHUKATUBHBIMHU, PETYISATUBHBIMH), BaKHBIMU ISl IOBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHUs ydeOHOro mpeaMera, (OPMHPOBAHUS KOMIIETEHIMM, a TakXe IPOEKTHO-
HCCJIEIOBATENLCKOM 1eATEeIbHOCTH 00yUaloUIXcs B Kypce XUMUHU;

CHOCOOHOCTh MX MCIIOJIB30BaTh B yUE€OHOM, TO3HABATEILHOM U COIMAIbHON MPAaKTHKE.
[To3HaBaTebHbIE YHMBepPcAJIbHbIE YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMbI JIOTHUECKOTO MBILIUICHUS MPU OCBOCHMM 3HAHUN: PacKpbIBATh
CMBICJI XUMHUYECKUX TMOHATUH (BBLACTATH MX CYLIECTBEHHbIE IPU3HAKH, YCTAHABIMBATH
B3aMMOCBS3b C JPYIMMH MOHSTHUSMH); aHAJIU3UPOBATh, CpaBHUBATh, 0000I1aTh, BHIOMPATH
OCHOBaHMA Il KJIACCU(PHUKAIMM M CHCTEMAaTU3alUM XHUMHMYECKHX BEIIECTB U XMMHUYECKHUX



peaKIMii; yCTaHABJIMBAaTh NPUYMHHO-CICJICTBEHHbIC CBA3M MEXIYy OOBEKTaMU H3y4YCHHUS,
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, AEIYyKTUBHBIEC, [0 aHAJIOTWHU); MpeiaraTh
KPUTEPHH U BBIABIATH OOIIME 3aKOHOMEPHOCTH U MPOTHBOPEYHS B M3Y4YaeMBIX Ipoleccax U
SBJICHUSX; MPOBOJUTH BBIBOJBI W 3aKIIOYEHUS; YMEHHUS NPUMEHSATh B IpOLIeCCe IMO3HAHUS
noHsATUss  (IpeIMETHbIE W METAnpeJMETHBIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMbIE B XUMHUHU, MPEOOPa3OBbIBATh MOJIEIbHBIC MPEACTABICHUS — XMMHUYECKUN 3HAK
(cuMBOI BrIeMEHTa), XUMUYecKas OpMysa U YpaBHEHHUE XUMUYECKON PEaKIMU — MPU PEUICHUN
yueOHBIX 3a/1ay; C YYETOM JTHUX MOJICIbHBIX MPEACTABICHUI XapaKTepu30BaTh H3ydacMble
XUMHUYECKHE BELIECTBA U XUMUUECKHUE PEAKIIUU.

ba3oBble wuccienoBaTe/bCcKue JeiicTBUS (MeTOAbI HAYYHOI0 IO3HAHHUS BelIeCTB U
sIBJIEHUI):

YMEHHsI MPUMEHSATh METOJbl HAYYHOI'O MO3HAHMS BEUIECTB U SIBJICHUI Ha 3MIHPUYECKOM U
TEOPETUYECKOM YPOBHSX B Y4eOHOH MO3HABATEILHOM M TMPOEKTHO-HUCCIICAOBATEILCKOM
JeSITEIIbHOCTH;

YMEHMSI MCHOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTa II03HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, AHAIM3UPOBATh (aKThl, BBIABIATH U (HOPMYIUPOBATH
npo0iieMy, ONpeneNaTh Leidb U 3a/Ja4d, COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMbI; MpeylaraTh
OMHCATEIbHYI0O WU OOBSCHUTENBbHYIO THIOTE3Y M OCYIIECTBIATH €€ MPOBEPKY; YMEHHS
IPOBOJUTH U3MEPEHHSI HEOOXOAMMBIX MAPaMETPOB, BEIYMCIICHUS, MOACTHPOBaHNE, HAOTIOICHUS
U DKCIEpUMEHTHI (pealbHble W MBICIECHHBIC), CAMOCTOSATEIHHO MPOrHO3UPOBATH PE3YIbTATHI,
dopMynupoBaTh 00001IE€HNsI U BBIBOJBI IO PE3yJIbTaTaM IPOBEIAECHHOIO OIbITAa, UCCIIEI0BAHUS,
COCTaBIISITh OTYET O MPOJIeTaHHON padoTe;

Padora ¢ undpopmanmeii:

YMEHHSI OpPUEHTUPOBATHCA B PaA3IUYHBIX HCTOYHUKAX HHPoOpManuu (HAYyYHO-TIOMYJsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocolusi, pecypchl HWHTepHera);
aHAIM3UPOBaTh  HMH(OpPMALMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JOCTOBEPHOCTH U
HETPOTHBOPEYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH MHPOPMAIIUIO, 3HAUUMYIO JUIS PEIICHUS
yueOHOM 3a/layi; YMEHHUs MPUMEHSTh pazlU4Hble METOAbl M (OPMYIUPOBATH 3aMpOChl IpU
noucke u oTdope nHpopManuu, He0OXOAUMOM TSl BBITOJHEHHS YIeOHBIX 337a4; UCIIOIb30BATh
WH(OPMALIMOHHO KOMMYHUKATHUBHBIE TEXHOJNOTUU M pa3jHyYHble [OHCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TMpeACTaBIeHUs HH(GOpPMaLUU (CXEMBI,
rpaduKy, AUarpamMMbl, TaOIUIbI, PUCYHKU U JApyrue (GOpMbl); YMEHHUS HCIIOJIb30BaTh HAyYHBIN
A3BIK B KAUECTBE CpeACTBa pabOThl C XUMUYECKON MHpOpMaIUeil; MPUMEHATh MEXKIIPEIMETHBIE
(pusnueckue n MaTeMaTHYECKUE) 3HAKH M CUMBOJIBI, (POpMYIIbl, a00OpeBHaTypbl, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.
KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymeHus oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUHN):

OpPEICTaBIATh IOJYYEHHbIE pPE3ylbTaThl IO3HABATENBHOM JESITEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; MYyOJWYHO BBICTYNATh C IMPE3EHTAlMENd pe3yJbTaTOB BbIMOIHEHUS
XMMHUYECKOTO 3KCIepUMEHTa (MCCe10BaTeabCKON J1ab0OpaTOpHONW WM MPaKTHUECKOW paboTHI,
y4eOHOr0 MpOEeKTa); B X0Jj€ Auayiora u (WiM) JUCKYCCHUHU 3aJaBaTh BOMPOCHI MO 0OCYXKIaeMOn
TE€Me U BbICKa3blBaTh HJIeH, (POPMYJIUPOBATh CBOM MPEAJIOKEHHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHs y4eOHOr0 COTpYIHUYECTBA (IPYIIOBast KOMMYHUKAIUS):

Y4acTBOBAaTh B TPYNIOBBIX (OpMax padOTHI: IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOW PabOTHI,
OIPEAEIIATH CBOKO POJIb, PACTIPEAEIIATD 3aJa4l MEX/1Y YJI€HAMH IPYIIIBL; BHIIOIHATH CBOKO YaCTh
paboThl, KOOPIMHUPOBATH CBOU JAEUCTBUS C NEHCTBUSAMH IPYTUX YICHOB KOMAaH]Ibl, ONPEAEIATh
KPUTEPHH IO OIEHKE KauecTBa BBHIMOJIHEHHOW paloOThI; peliaTh BO3HUKAIOLIUE MPOOJIEMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB M COIJIACOBAHMS IO3ULMH, y4acTBOBATh B OOCYKJIEHUH,
o0OMeHe MHEHHMSIMH, «MO3TOBOM ILTYypMe» U APYrux (opMax B3auMOIEHCTBHSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA



OBnaseHre YHUBEPCATBHBIMH YYEOHBIMH PETYISATUBHBIMHU JCHCTBHSIMH BKIIOUYAET DPa3BUTHUE
caMOOpraHu3alii, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCJIE:

YMEHHUSl pemaTh ydeOHbIe W HCCIEOBATEeNIbCKUE 33aJaud: CaMOCTOATENBHO BBIOMpPATh CHOCOO
pelieHus y4eOHOHM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEILIEHUS, BbIOMpaATh Hauboliee
HOJIXOAAILINA C YyYETOM CaMOCTOSITEIbHO BBIJCJICHHBIX KPUTEPUERB), TUIAHUPOBATH CBOIO paboTy
[P pElICHUU Y4eOHON WM MCCIIeI0BaTENIbCKON 3a/1auM; HA OCHOBE IMOJIyYEHHBIX Pe3yJbTaTOB
dbopMynupoBaTh 0000IIEHUST W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCOB;
AQHAIM3UPOBATh PE3YNbTAThI: COOTHOCUTH CBOU JACMCTBUSI C IUIAHUPYEMBIMU pE3yJbTaTaMu,
OCYILECTBIISITh CAMOKOHTPOJIb JIEATEILHOCTH; KOPPEKTHPOBATH CBOIO JIEATEIHLHOCTh HA OCHOBE
caMOaHaji3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ybTaThl OCBOSHUS MTPOrPaMMBbI IO XUMHUU OCHOBHOT'O 00111ero 00pa3oBaHus Ha
yIIIyOJICHHOM YPOBHE HMMEIOT 00Iee CoJep)KaTelbHOEe SAPO C MPEIMETHBIMH PE3yJIbTaTaMH
0a30BOro0 ypOBHSI, COIJIACOBAaHBbI MEXKIY COOOM, UTO MO3BOJIAET PEAIU30BHIBATH YriayOJIeHHOE
U3ydeHHE KaKk B paMKaxX OTJENIbHBIX KJIACCOB, TaK M B PaMKax peaju3allid WHIUBUAYaJTbHBIX
00pa3oBaTeNbHBIX TPACKTOPHUI, B TOM UKCJIE UCIIONb3Yys CETEBOE B3aUMOJCICTBIE OpraHU3allHH.
[To 3aBepmieHMH peanu3ali OPOTPAMMBI  YIIIyOJEHHOTO YPOBHA OOYYaroIIUecss CMOTYT
JeTallbHee OCBOMTHh MaTepual, OBIAJCTh PACIIUPEHHBIM KPYroM MOHSITHI U METOJIOB, pellaTh
3a/1a4M 00Jiee BBICOKOTIO YPOBHSI CJIOKHOCTH.

[IpenMeTHbIe pe3ynbTaThl BKIIOYAIOT: OCBOECHHE OOYYAIOIIMMUCS HAYYHBIX 3HAHUW, YMEHUN H
CI0CcO00OB JIEUCTBUH, crienn(PUUEcKUX Ui IPeaIMETHON obsacTu «XUMHSA»; OCHOBBI HAy4YHOTO
MBILUICHHSI; BHUJBI JIEATEIbHOCTH IO TOJYyYEHUIO HOBOIO 3HAHHUA, €ro HHTEpIpeTaluw,
npeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX M PEANbHBIX KH3HEHHBIX YCIIOBHSIX;
o0ecreynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YYEeHHsI Ha CIIEeIYIOIIeM YPOBHE 00pa30BaHMUs.

K xoHmy oOydyenuwst ¢ 8 kaacce y oOydaromerocs OyayT chHOpMHpPOBAHBI CIIEAYIONTUE
MpeIMETHBIC PE3yAbTaThl U3YUYCHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJEKYJa, XUMUYECKHHA 3JIEMEHT,
MeTaJlJI, HEMETAaJUI, AJJIOTPOIIUS, POCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsh W MOJIEKYJSpHAs Macca, KOJIMYECTBO
BEIIeCTBa, MOJIb, MOJIIpHAs Macca, MaccoBas JOJii XMMHUYECKOrO AJIEMEHTa B COEIMHEHUH,
MOJISIpHBIH 00BEM, OTHOCHUTENbHAsl IUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBAHHE, COJb,
amM(OoTepHBI OKcHl, aM(pOTEPHBIN TUAPOKCUI, XUMUYECKasT PeakIus, KIacCu(PpUKaIUs peaKiuii:
PEaKIy COSAMHEHUS, PEaKIUU Pa3IoKEHUs, PEaKIMK 3aMEIICHHs, peakui oOMeHa, 9K30- U
HHJIOTEPMHUUYECKHE DPEAKLMHU; TEIUIOBOM A(QQEKT peakuuu; SApO aToma, 3JIEKTPOHHBIN CIoH
aTomMa, aToOMHas OpOWTanb, pPaAHyC aTOMa, XMMHYECKas CBs3b, IMOJSPHAsS W HEMOJspHas
KOBQJIEHTHAsl CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MaccoBas JOJs BeIECTBa
(IpolieHTHAsT KOHIEHTpANWs) B PacTBOpe, MOJSIpHAs KOHIEHTpAIHs BEIIECTBA B PacTBOPE;
AJIEKTPOOTPHUILIATENILHOCT, CTENEHb OKHCIEHHS, OKUCIUTENIN M BOCCTAHOBUTENIU, OKUCIIEHUE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH, METO/] JIEKTPOHHOTO OajaHca;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TIOHATUN U IPUMEHSATH STH OHATHUS TIPH
OIMCAaHWH BEIIECTB M UX MPEBPAIICHUH;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY MJJISi COCTaBIeHHMsS (OpMYT BELIECTB W ypaBHEHUH
XUMUYECKHUX PEAKIUM;

OTpeNeNATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCICHUS
DIIEMEHTOB B OMHAPHBIX COCIWHEHHSX, MPUHAIIKHOCTh BEIIECTB K OMPEACICHHOMY KIIACCY
COeMHEHUN 1o QopmylnaM, BHIBl XUMHYECKOW CBS3M (KOBAJEHTHOW M HMOHHOH) B
HEOPTraHMYECKUX COCTMHEHUSX;

pacKphIBaTh  CMBICII 3aKOHOB COXPAaHEHHMs MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
ITepuoanueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOW TEOPUH, 3aKOHA ABOTaJIpo
U ero CIEJICTBUH, TPEACTaBICHUH O HaydyHbIX METOJaxX IIO3HAHMSA, B TOM 4YHCIE
OKCTIEPUMEHTAIBHBIX W TEOPETHYECKUX METO/JaX WCCICIOBAHUS BEIIECTB W H3YYEHHS
XUMHUYECKHUX PEaKIIHii;



JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
OT uXx noJyioxkenus B [lepuoanueckoit cucreme:

ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpynna (b-
IPYIIa)», «Majble NEPUOIBI» U «OOJBIINE TIEPHOABI;

COOTHOCUTh 0003HaueHHs, KOTopble uMeroTcs B Tabmune «llepuoguueckas cucrema
xuMuyeckux avieMeHToB /[[. M. MenneneeBa», ¢ 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHYECKHMX 3JEMEHTOB (COCTaB M 3apsA] s1pa, OOlIee 4YHUCIO 3IIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CIIOSM);

OOBSICHATh CBA3b IOJOXKEHUS 3JleMeHTa B llepuojuueckoil cucteme ¢ pacrpeneneHueM
AIIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, IMOAYPOBHIM U OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
HIEpUO/JIOB;

KJIaccu(UIUpPOBaTh XMMHYECKHE IEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMUYECKUE PEaKIHH
(10 YuCITy ¥ COCTAaBY YYacTBYIOILMX B PEAKIIUU BEILECTB, IO TEINIOBOMY 3P HEKTY);
XapakTepu3oBaTh (OMHUCHIBATh) (DU3MYECKHE M XUMHUECKHE CBOWCTBA MPOCTHIX W CIOXHBIX
BEIIIECTB: KHCIOpOJa, BOAOPOJA, BOAbI, OOIIME XHWMHUYECKHE CBOICTBA OKCHUIOB, KHUCIOT,
OCHOBAaHMH M COJIH, TEHETHYECKYIO0 CBSI3b MEXKAY HHUMH, TOATBEPXKIas NIpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIUH;

OIMCHIBATh POJIb KUCJIOPOAA, BOAOPOJA U BOJbI B IPUPOJHBIX MPOIIECCAX, B )KUBBIX OPraHU3MaX,
UX TPUMEHEHHE B PA3JIMUYHBIX OTPACisAX HPOMBIIIJIEHHOCTH, BO3MOYKHOE HCIOJIb30BAHUE B
COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSICHATh M IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS,
BO3MOYXHOCTH MPOTEKAHHUSI XUMHYECKHIX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacchl BEIECTB, MOJSIPHYIO Maccy
CMECH, MOJIBHYIO JOJIK0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MAaCCOBYIO JOJIK0 XUMUYECKOTO
3JIeMeHTa 1o GopMylie COeIMHEHHs], HAXOUTh IpocTeiiyio (opMyiTy BellecTBa 0 MacCOBBIM
WIM MOJIBHBIM JIOJIIM JJIEMEHTOB, MAacCOBYIO [OJII0O BELIECTBA B pPacTBOPE, MOJIPHYIO
KOHIIGHTPALlMIO BEIIECTBA B PacTBOpE, NPOBOJUTH PacyeThl 10 YPABHEHUSM XHMUYECKOH
peakuuu;

IPUMEHATh OCHOBHBIE ONEpallUU MBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHIE, CHCTEMAaTH3AIUI0, KJIAaCCU(UKAIUIO, BRISIBJICHUE MPUIMHHO-CIICICTBEHHBIX CBs3el
— JUISl U3YYEHHUsS CBOICTB BEIIECTB M XMMHUYECKHX PpEaKIHi, eCTeCTBEHHO-HAYYHbIE METO/bI
MO3HAaHUS — HaONIIO/IeHUEe, W3MEpEHUe, MOJIEIMPOBAaHUE, JKCHEPUMEHT (pealbHbli U
MBICJIEHHBIN) — /17151 OCBOEHUS Y4eOHOIO COJIepKAHUS;

pPacKpbIBaTh CYUIHOCTh MPOIIECCOB OKHMCIEHUS U BOCCTAHOBJIEHHS, COCTAaBJISATh YPaBHEHMUS
IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM 3JIEKTPOHHOIO OajaHca);
YCTAHABJIMBATh CBS3M MEXAYy peallbHO HAOMIOAAEMBIMH XHMHYECKUMHU SIBICHUSMH U
npoleccaMy, MPOUCXOMSIIMMHE B Makpo- U MHUKPOMHpE, OOBACHATh MPUYMHBI MHOTO0Opasus
BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX YIEOHBIX IMPEIMETOB;
cobmoiaTh MpaBuia Ge3omacHOW paboThl B J1TAOOPAaTOPUM MPU HMCIOJIB30BAaHUM XMMUYECKOH
nocybl U 00Opy/IOBaHUS, a TaKKe IpaBWiia OOpAIleHMs] C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU BBIITOJHEHHSI JTJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX paboT MO MOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpPEACIEHHON MaccOBOW JOJE€Hl pacTBOPEHHOTO BEILIECTBA, PEILIEHUIO SKCIEPUMEHTAIBHBIX
3aja4 1o reMe «OCHOBHBIE KJIaCChl HEOPraHMYECKUX COCTUHEHUIN;

JIEeMOHCTPUPOBATh BJIaJC€HHE OCHOBAMU XHMHYECKOM TI'pPaMOTHOCTH, BKJIOYAIONIEH yMeHUs
Oe30macHOro oOpalleHus C BEIIeCTBaMH, MCIOJb3YyEeMbIMH B MOBCEIHEBHOM »XU3HU, a TaKKe
3HaHUE MPaBUJI TIOBEACHUS B IIETSAX COEPEKEHUS 3I0POBbs U OKpPYKAIOIIEeH Cpebl.

K xoHmy oOydeHus B 9 KJacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUaIOIIUXCSl YMEHUI:



pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHWYECKUX TMOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaklMs, XUMHYECKas CB3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJSPHBIMN 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKOoe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pPEAKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOINS,
aM(pOTEepHOCTb, XUMHUUYECKasl CBA3b (KOBAJEHTHAas, MOHHAsI, METAINIMUECKas), KpUCTAIIMUECcKast
pemérka, KOppo3usi METAUIOB, CIUIABbl, CKOPOCTb XUMHUYECKOW pPEaKIUH, IPeneIbHO
nonyctumas konueHtpamnus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATHUS IIPU
OIKCaHHUHM BEIIECTB U UX NPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY MJISi COCTaBICHHS (DOpMyN BEIIECTB M ypaBHEHHUU
XUMHUYECKHX Peakiuii;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BELIECTB K OMNpEAEIEHHOMY KJIAcCy COEIUHEHUH IO
dopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUIMUECKAs) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsi/l HOHA MO0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cMmbich [lepuoanueckoro 3axona J[. VM. MeHneneeBa M JA€MOHCTPUPOBATh €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHUS «TJlaBHas HoArpynna (A-rpymma)» U «no0oyHas
noarpynna (b-rpynma)y, maneie W OOJBIINE TEPHOIBI, COOTHOCUTH O0O3HAUEHHSI, KOTOPHIE
UMEIOTCS B IMEPUOAMYECKON TalyuIe, C YHUCIOBBIMH XapaKTEepUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps]l s/pa, 00lee YnCiIo 3JIEKTPOHOB U pacHpeesIeHue UX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHM B Ipelenax MajiblX INEPHUOJ0B U IVIABHBIX HOJArPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaccu(UIMPOBaTh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKIuU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY H(PQeKTy, o
M3MEHEHUIO CTENICHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M crenn(pUuYeckue XMMHYECKHEe CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIMX XMMUYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKOM TMCCOMALUU KUCIIOT, IIeJIouel U coJiell, MOoIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOro OOMEeHa, YPaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLINN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKlInii;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKaHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAaccChl BELIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHMs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCY0M M J1abopaTOPHBIM 00OpYyIOBaHUEM, a
TaKXe MpaBujia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHM I10 BBITOJHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHIO Ta3000pa3HbIX BELECTB
(aMMHaKa U yTIeKUCIoro rasa);

NPOBOAMTH PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IUYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;



MPUMEHSATh OCHOBHBIE OTIEPALIMHU MBICIUTEIBHOU ACATENHHOCTH — aHAIM3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cUCTeMaTU3alllIo, BBISIBJICHHE NMPUYUHHO-CIICJCTBEHHBIX CBSI3eH — NI U3y4eHUs
CBOMCTB BEIIECTB M XHMHYECKUX pPEaKIHMi, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUS —
HaOJII0/IeHUE, U3MEepPEHNE, MOJECIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIe (HU(PPOBBIE)
Ne ni/m KonTposabubie IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh bubmuoreka [JOK
11 €CTECTBO3HAHUS U MPAKTHUECKOMN 8 3 https://m.edsoo.ru/7f41a636
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1.2 BeriecTBa U XUMHYECKHE PEAKIIUT 22 1 Kosnekuma http://www.school-
collection.edu.ru/

Hroro no paszneny 30

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelIEeCTB

21 Bo3znyx. Ilonarue o razax. Kucnopon. 14 1 1 bu6nuorexa [IOK
' Oxkcusl https://m.edso0o.ru/7f41a636
2.2 Boxopoa. IToHaTHe 0 KMCIOTaX U COMSAX 6 1 Poccniicias JMeKTPOHHAA IIKOIA
B p n 6 https://resh.edu.ru/
ona. PactBopsl. [TonsaTHe o
2.3 g P 11 1 1 Lndposan obpasosaTesibHan
OCHOBaHHAX
KoaneKkuma http://www.school-
94 OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX 18 1 1 collection.edu.ru/
' COeTMHEHMIT
Hroro 1o pasneny 49

Paznen 3. Ilepnonnueckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 371eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU
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bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
N . Poccuiickas anexkrpoHHas
epuouueckuii 3akoH u [lepunonnueckas
mkojia https://resh.edu.ru/
3.1 cUcTeMa XMMHYECKuX sineMeHToB JI. U. 6
LUndposas obpasosatenbHan
MenneneeBa. CtpoeHue aToma
KonneKkuma
http://www.school-
collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
X 0 Poccuiickas amekTpoHHas mKosia
3. MMHUYECKast CBA3b. OKUCIUTEIBHO 12 1 hitps://resh.edu.ru/
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Lindposas obpasoBaTenbHan
Konnekuma http://www.school-
collection.edu.ru/
Hroro no paszneny 18
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 100 5 7
TEMATHYECKOE IVNTAHUPOBAHUE 9 KJIACC
Koan4yecTBO 4acoB
HaumeHoBaHue pa3jie/ioB U TeM JyekTpoHHbIE (HU(POBBIE)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3jen 1. BemecTBo U XuMu4ecKkne peakiun
11 [ToBTOpenue u yriy0OiaeHue 3HaHUH 5 Bu6mmorexa [{OK
' OCHOBHBIX pa3JIeIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 1 (muarn) Poccuiickast 571eKTpOHHas 1IKOIA
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XUMHUYCCKHUX peaKHI/Iﬁ

3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconranus.

https://resh.edu.ru/
[na noarotoskm kK OMhttps://chem-Pewy

1.3 8 oge.sdamgia.ru/?ysclid=m0z723gcqx940621760
XHUMHYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazneny 17
Pazpen 2. HemeTa/uibl M HX COeTUHEHU S
51 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO6mas XapakTEPUCTUKA XUMUYECKUX Poccniickas SMeKTPOHHaA IIKOIA
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://resh.edu.ru/
[na noarotoskm kK OMhttps://chem-Pewy
COCTUHCHHUS
oge.sdamgia.ru/?ysclid=m0z723gcqx940621760
OO61as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pocdop 7
U UX COCIUHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.4 anreMmenToB |VA-rpymel. Yriepon u 9 Eubmiorexa OK
' B PYIHAL P https://m.eds00.ru/7f41a636
KPEMHHI U UX COCTUHEHUSI
Hroro no pazneny 26
Pasnen 3. MeTasiibl U MX COeIMHEHUS
3.1 OO01mre cBOMCTBAa METAJNIOB 4 bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636
. Ona nogrotosku K O
3.9 Baxwueiinme MeTamuibl U UX 16 https://chem-Pewy
COCAHHCHHA oge.sdamgia.ru/?ysclid=m0z723gcqx940621760
Hroro no pazgeny 20

Pasznen 4. Xumus u okpyxamomas cpeaa
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41 BemiecTBa u maTepuaibl B KU3HU 3 bubmuoreka [JOK
YyeJ0BeKa https://m.edsoo.ru/7f41a636
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 67 5 7
I[TPOI'PAMME
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