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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTaBJI€Ha HA OCHOBE TpEOOBAHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeIbHOMN MPOrPaMMbl OCHOBHOTO 00IIIEro o0pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe ¢eaepanbHO paboyeil mIporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMU MPETo/iaBaHus yueOHOTO mpeaMeTa « XuMUs»
B 00pa3oBarebHBIX opranusanusx Poccuiickoit deneparum.

[Iporpamma 1Mo xuMuM MaéT TPEACTABICHUE O IIENIAX, OOMmeH CTpaTeruu
OOy4yeHHs, BOCIUTAHUS U PA3BUTUS OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
MpeaMETa, YCTaHABJIMBAET o0si3aTenbHOE IPEAMETHOE COJIepKaHue,
MPEAYCMATPUBAET PACHPENCIICHHE €r0 IO KiIaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM U TeMaM MPOrpaMMbl MO XUMHH, OMPENENseT KOJIMYECTBEHHbIC U
Ka4yeCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHuUsl, PEKOMEHTyEMYIO
MOCIEAOBATENIbHOCTh  M3YYEHHUS] XHUMUU C YYETOM  MEXIOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKA Y4eOHOTo mpolecca, BO3PACTHBIX
OCOOEHHOCTEH  OOYyYaroluXCsl, OMNpelesieT BO3MOXKHOCTU TIpeaMera  Jyis
peanuzanuu TpeOOBaHUN K pe3yabTaTaM OCBOCHMSI OCHOBHOU 00pa3oBaTesibHOM
MporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TaKXKe TPEOOBAaHUM K
pe3yabTaraMm 0O0y4eHHs] XUMUU Ha YPOBHE 1IeJIel U3yueHus MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIBLHON JEATEIBLHOCTH OOY4YarOIIerocsi MO OCBOCHHIO
y4eOHOI0 COJEPIKAHMUS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM i1 (OpMHUpOBAaHMSI MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeicTaBiICeHU O MaTepUaIbHOM E€AUHCTBE MHUPA, BAKHYIO
poiib UrparoT (QopMUpyeMble XUMHUEH TMPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUd M 00 HSBOJIOIMHU BEIICCTB B MPUPOJE, O MYTAX PEHICHUs NI0O0ATbHBIX
npoOjeM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM U 3KOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTUSL |
dhopMupOBaHUS KYJIBTYPBI JUYHOCTH, €€ 00ImIer u (yHKIIMOHAILHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
OoOy4JarolIuXxcsi, HABBIKOB HMX CaMOCTOSATEIBbHOM y4eOHOW  JIeSITEIHHOCTH,
OKCIIEPUMEHTATILHBIX W HCCJENOBAaTEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHAIBHON ACATEIHHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[IEJIOCTHOTO B3IVIsA/1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYalOIIUXCS;



CocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K PUPOAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
oOpa3oBaHue 00yJarOIIUXCS.

JlanHble HampaBiieHHUs B OOyYEHMH XHMHH OOECIEeYMBAIOTCA CHEIU(UKOIM
colep)kaHusl ~ y4eOHOro  TMpeAMeTa, KOTOPBIA  SIBISETCA  MEAarornyecku
aJaNTHPOBAHHBIM OTpaXEHUEM 0a30BOM HAYKW XMMHUU Ha ONPENCIEHHOM 3Tarle e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTaHUYECKOM XHMHM M HEKOTOPBIX OTHEIBHBIX 3HAUYUMBIX TMOHSATUN
OpraHUYEeCKOW XUMUHU.

CtpykTypa coiepkaHUsl IpOrpaMMBbl 10 XMMHUUA C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOIO Ioaxona K e€ m3ydeHuro. Conep:kaHHe CKIAAbIBACTCS U3 CUCTEMBI
MIOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuuu. OO0e 53TH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl 1O MNPHUHLIMILY
ITOCJIEAOBATENBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX NPENCTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3axkoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMA U XUMHYECKOU CBS3H;

— TpenCTaBICHUNA 00 AIEKTPOIUTHUYECKOW JUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OTHOTO
YPOBHSI K APYrOMY, BBITIOJIHSISL (DYHKIIUU OOBSICHEHHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BOBMOXHOCTEH MPAKTUYECKOTO NPUMEHEHHUS U MOTYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue MmporpaMMbl IO XHMHH CHOCOOCTBYeT  (HOPMHUPOBAHUIO
MIPEACTABIEHNS O XUMHUYECKON COCTABIIIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOM NPHUPOABI, LEHHOCTHOIO OTHOLIEHWS K HAaydyHOMY 3HAHUIO U
METOAaM TMO3HaHWS B Hayke. M3ydeHne XuMHM NPOUCXOIHUT C IPHUBICYCHUEM
3HAaHWM W3 paHee W3YyYEHHBIX Yy4eOHBIX mpenaMeToB: «OKpyKaroumi MUpy,
«buonorus. 5-7 knacce» U «Pu3MKa. 7 KjIaccey.

[Ipy wu3ydyeHUH XUMHHM TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUU OCHOB
XUMHUYECKOM HAayKHM KaK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESITENbHOCTH YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KYIBTYDHI.
3amaya y4eOHOTO TpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XHUMHUYECKUX
3HAaHUN — Ba)KHEUIMX ()AKTOB, IMOHATHH, 3aKOHOB M TEOPETUUCCKHUX ITOTOKEHUH,
JOCTYIHBIX 00OOLIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B



OpUOOIIEHUH K HAayuyHbIM METOAAM TO3HAHWS TpPU H3YYCHUH BEIIECTB U
XUMHUYECKHX peakiuii, B pOPMUPOBAHUHN M PA3BUTHUU MMO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHHH B Y4YEOHO-TIO3HABATEIbHOW M  y4eOHO-HCCIENOBATEIbCKON
NeSATETbHOCTH, OCBOCHUHM TMpaBUJl O€30MaCHOrO OOpallleHHus C BelEeCTBAMHU B
MOBCEAHEBHOM >KU3HMU.

[Tpu u3yyeHNMN XUMUU HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs Ba)KHOE
3Ha4YE€HUE MPUOOpETH TaKhe LEIH, KaK:

— (opmupoBaHHE€ WHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHIO pEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM >KU3HU;

—  HANpaBICHHOCTh OOy4YeHHMsT Ha CHCTEMaTHYEeCKOe MpUOOIIEHHUE
O0yJarommxcsi K CaMOCTOSITEIbHOM IM03HABATENIbHON JESATENIbHOCTH, HAy4YHBIM
METOaM IO03HaHUsA, (GOPMUPYIOLUIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecleyeHne yCciIoBHil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIHHOCTH, TMO3HAHWA W CAMOIMO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMITETEHIIMI), MMEIOIIMX YHHUBEPCATbHOE 3HAYCHHE ISt
Pa3IMYHBIX BUJOB JIEATEIbHOCTH;

— (dopmupoBaHue o0OmEeH (YHKIMOHAJIBHOW U €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATP W OICHUBATH SIBICHUSA
OKPY>KaIOIIEr0 MUpA, WCIONB3ys 3HAHUS W ONBIT, MOJyYEHHBIC NMPU U3yUYECHUU
XUMHH, TPUMEHATh HUX TPU PEUIeHHMH MpoOJieM B IOBCEJHEBHOM JKU3HU U
TPYZIOBOH JIESTEIILHOCTH;

— (¢opmupoBaHue y oOOy4aroUIMXcsi TYMaHMCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUsI LEHHOCTH XWUMHUYECKUX 3HAHUM I BBIPAOOTKA OSKOJOTHYECKU
1eJIecO00pa3HOro MOBEIEHUS B OBITY M TPYAOBOW JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIeH MPUPOTHON Cpelibl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOINEYENOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUis U HAMpPaBICHHOCTH NalbHEHIIEro
oOy4JeHwUs.

OOwiee YMCIO YacoB, OTBEAEHHBIX IS M3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eTO0 00pa3oBaHus, cocTarisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHM B )KU3HH YEJIOBEKAa. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3NMYECKUE CBOWCTBA BEUIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHATHE O MeToAax MO3HAHWS B XUMUU. YHCTBIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMeCe.

ATOMBI U MOJEKYNIBl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
a5ieMeHTOB. [IpocThie U CloXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAsT aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBas JoJsi XUMUYECKOTO AIEMEHTa B COCIMHEHUU.

KonnuectBo BemecrBa. Monbk. MossipHass macca. B3auMOCBS3b KOJIMYECTBA,
MacChl M 4YHCJA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUMN.

@u3NYeCcKre U XUMHUYECKUE SBICHUS. XUMHUUECKasi peakiuus U €€ MpPU3HaKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYEeCKHE ypaBHeHUs. Knaccuduxarms
XUMUYECKHUX peakUuuid (COeIMHEHHUs, pa3IOKEHUs, 3aMEeIlIeHNs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYH0M, MpaBWiIaMu paboThl B Jaboparopuul u
npuémMamMu o0palleHus ¢ Ja00paTOpHbBIM O0OPYIOBAHUEM, U3YUEHUE U OMHMCAHHE
(¢u3MUecKux CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB, HAOIIOACHHE
dbuznyeckux (TUIaBJICHUE BOCKA, TasHHUE JIbJla, PAcCTHUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJICHCAIIMS BOJIbI) M XMMHYECKUX (TOPEHHE CBEUHU, MPOKATMBAHUE
MEIHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla ¢ KUCIOTON) SIBJICHUM, HaOMIOneHne U
ONMHMCAaHUE TPHU3HAKOB IMPOTEKAHMS XMUMHUYECKUX peaklUMil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pa3iokeHHe THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMOJICHCTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4eHUE CHOCOOOB pa3/esieHus CMEecel: ¢ MOMOIIbI0 MarHura, QuiIbTPOBaHUE,
BbITIAPUBAHUE, JUCTWLISALUS, XpoMarorpadus, MPOBEACHUE OYUCTKU TTOBAPEHHOMN
coiu, HaONIOJEHWEe W  ONUCAaHHWE  pPEe3yJIbTaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMSI MAacChl, CO3JaHUE MOJeNed MOJEKy
(IIapoCTep>KHEBBIX).

BaxxHellline npeacTaBUTeId HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciaopon — aneMeHT U mpoctoe
BemiecTBo. HaxoxaeHue kuciaopoga B mpupone, (PU3NYEcKue U XHUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. I[lpumenenue xucinopona. CrnocoObl
MOJIy4CHHSI KHCIOpoaa B JabopaTopuu W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoje. O30H — autoTporHast MOAU(UKALINAS KUCTOPOIA.



TermoBoit 3PPEeKT XUMUYECKOW peaklud, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKHE peaKlMU. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUeE
BO3/yXa, yCUJICHUE MMapHUKOBOTO 3 dexTa, pazpylieHne 030HOBOTO CIIOA.

Bonopon — »smeMeHT W mpocToe BemecTBO. Haxoknenwe Bogopoaa B
npupone, ¢uU3MUECKUEe U XUMHYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MonsipHbiii 005EM Ta30B. Pacu€Thl IO XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoWcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBI.
HacplllleHHbIE M HEHACBIIIECHHBIE PACcTBOPBI. PacTBOpHMMOCTh BEHIECTB B BOJIE.
MaccoBasi 107151 BEIIECTBA B PACTBOpPE. XMMHYECKHE CBOMCTBA BOAbL. OCHOBAHUS.
Posib pacTBOpPOB B MpHUpOJIe U B *KU3HU ueiaoBeKa. KpyroBopor Boabl B MpUpOJE.
3arpsi3HeHre NpUPOAHBIX BoA. OXpaHa U OUUCTKA TPUPOTHBIX BOJ.

Knaccuduxamuss nHeoprannueckux coenunenuin. Oxcupabl. Knaccudukanus
OKCHJIOB:  colieoOpasyromiie (OCHOBHbBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpazyromnme. HoMmenknarypa okxcujioB. Dusznueckue M XUMHUUYECKHUE
CBOMCTBA OKCUAOB. [lonydueHue OKCUuaoB.

OcHoBanus. Knaccudpukanus oOCHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknarypa ocHoBanuii. duznueckne W XHUMHUYECKUE CBOICTBA
ocHoBaHuU. [lomyyeHre OCHOBaHUHU.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. Ousnyeckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHoctu MetaimnoB H. H. bekerona.
[TonyyeHue KUCoT.

Comu. Homenkiarypa coneil. @u3nueckue U XMMHYECKUE CBOMCTBA COJIEH.
[Tonydenue comen.

['eHeTrueckas CBSI3b MEX1Y KJIacCaMU HEOPTaHUYECKUX COCTMHECHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNpEICNICHUE COAEPKaHUsl KUCIOpOAa B BO3/yXe, MOITYUYEHHE,
coOupaHue, pacrno3HaBaHWE€ U W3YYEHHUE CBOMCTB KHUCJIOPOJa, HaOIIOICHUE
B3aMMOJICHCTBHUS BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpallleHusi TopeHust (TMokapa), O3HAKOMJIEHHE C oOpa3laMh OKCHUIOB U
OMMCAaHUE HX CBOWCTB, MOJyYECHHE, COOUpAHMUE, PACIIO3HABAHUE U U3YUYCHHE
CBOMCTB Bogopoaa (ropenue), B3ammosmeiicTBue Bomopoma ¢ okcumom memu (1)
(BO3MOYKHO HMCTIOJIb30BaHUE BHUACOMATEpUATIOB), HAOMIONEHHE OOPa3IOB BEIIECTB
KOJINYECTBOM | MOJIb, MCCJIEIOBaHME OCOOCHHOCTEW pAaCTBOPEHUsI BEIIESCTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOMN
MacCcOBOW J0JIEH pacTBOPEHHOTO BEILIECTBA, B3AMMOJICUCTBUE BOJbI C METaJlJIaMU
(HatpyieM ¥ KajgbluMeM) (BO3MOXKHO MCIOJIb30BAaHHE  BHUAEOMATEPUAIIOB),
UCCJIeIOBaHWe O0Opa3lloOB HEOPTaHWMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB,
HaOIIOICHNE U3MEHEHUsI OKPACKH WHJMKATOPOB B PacTBOpPAX KUCIOT U IIETIOYEH,



u3ydyeHue B3aumonencTBus okcuaa meau (ll) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKUUWd HEUTpaau3aluH, I[OJyYEeHHUE HEPACTBOPUMBIX
OCHOBAaHHM, BBITECHEHUE OJHOIO MeTajlla IPYTMM M3 PAacTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMe «BaxHelmume Kinaccel HEOPraHMYECKHUX
COEIMHEHUI.

Iepuoguuecknit 3axkoH u Ilepuoagmuyeckass cucrema XUMHYECKHX
ytemenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX dJjeMeHToB. [loHsTHE O
rpynmnax CXOAHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAJLIBI,
TaJIOT€HbI, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCHIBI
U TUAPOKCHUIBI.

Ilepuonnueckunt 3akoH. llepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuonnas u niauHHonepruoaHas Gopmel [lepuonnueckoit
cucteMmbl xumuyeckux snemeHtoB /. WM. Menneneesa. llepuonsl u rpynibl.
@U3NYECKHUIM CMBICI MTOPSIKOBOTO HOMEPA, HOMEPOB MIEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHBIX saep. M3oronel. DnekTponsl. CTpoeHne
AIIEKTPOHHBIX ~ 000J0YEeK aTOMOB TMepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckon cucremsl J[. M. MenneneeBa. XapaKTepuCTUKa XWMHUYECKOTO
AJIEMEHTA 110 €ro nojoxkeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHMs pagnyca aTOMOB XUMHYECKUX DSJIEMEHTOB,
METAUTNYECKUX U HEMETAIUTMYECKUX CBOMCTB IO IPYIIAM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Uil pa3BUTUsA Hayku U npaktuku. JI. M. MenneneeB — y4€HbId U
rpa)XJaHVH.

Xumudeckasi cBsi3b. KoBaneHTHass (mojisipHasi W HEMOJIAPHAs))  CBSI3b.
DNEKTPOOTPUIIATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponieccsl OKUCIIEHHS U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3lOB BEIIECTB METAUIOB U HEMETAJJIOB, B3aMMOJIECUCTBHE
TUAPOKCHIA LIMHKA C PacTBOPaMH KHUCJIOT W IIEJIOYEH, ITPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakluuu pa3aoKeHus, COeTUHEHNUS).

Mesricnpeomemmuoie cea3u

Peanuzanust MeXNpeIMETHBIX CBA3€H MpPU M3YYEHUHM XUMUU B 8§ Kiacce
OCYIIIECTBIISIETCA 4Yepe3 HKCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSITUMN, ABISIIOIIUXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO LIUKJIA.



OO1ue ecTecTBeHHO-HAyuUHbIe MOHSITHS: HAay4HbIA (hakKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, KiIacCU(pUKaUs, TEPUOANIHOCTh, HAOIIONCHUE,
AKCIEPUMEHT, MOAEITUPOBAHNUE, U3MEPEHNE, MOJIEIIb, SIBJICHHUE.

@usnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ,
M30TONBI, PATUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsii, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (PU3MYECKUC BEITUUUHBI, CIHMHUIIBI
U3MEPEHUSs, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE OPOJIbI, TOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMUYecKasi peaKkius

Ilepuonnueckunt 3akoH. llepuoanyeckas cucreMa XUMUUYECKUX JIEMEHTOB /1.
. MengeneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kalus, KalblUs U HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEeHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMUYECKOW CBA3U. THIBI KPHUCTANIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THMA KPUCTAINIMYECKONW PEHIETKH U
BHJAa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pPa3IMYHBIM KJIacCaM HEOPTraHWYECKUX
COCIVMHEHUM, TEHETUYECKAs CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukarus XuMU4eCKUX peakiyii Mo pa3IuyHbIM MpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHIOTEPMHUYECKHE PEaKINH, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckol peakuuu. lloHsTre 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTEHHBIX U T€TEPOrEeHHBIX
peakuusax. [louarue o karanmuse. [loHsTue 0 xumMuyeckoM paBHoBecuU. DaKTOPHI,
BIUSIONIME HA CKOPOCTh XUMHUYECKOW pEaKUMH U TOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OajlaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIUU. CocraBiienue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX  PEAKIUA €  MUCIOJB30BAHMEM  METOJA
AIICKTPOHHOTO OaJlaHca.



Teopus 21MEKTPOIUTUUECKON JUCCOUUALNNA. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M JIUCCOLMAIMM BEUIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHuueckoil cesi3u. Crenens aucconuanui. CHUIIbHbIE U c1a0bIe SIEKTPOIUTHIL.

Peakiiun oHHOrO OOMeHa. YCIoBUSl MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHHsS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHM W COJEHd B CBET€ NPENCTaBICHUNA 00 3IEKTPOIUTUYECKOU
nucconnanyu. KauecTBeHHbIe peakuny Ha HOHBL. [loHsATHE O TMApOIM3E CONen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPHUCTAJUIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEIIECTB — METANIOB U HEMeTauioB (rpadura W ainMasa), CIOXKHBIX BEIIECTB
(xopuaa Hatpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuu
OT BO3ACWUCTBUA pAa3IMUHBIX (HAKTOPOB, HCCIEAOBAHUE DICKTPOMPOBOTHOCTH
pacTBOpOB BELIECTB, IIPOLECCAa AUCCOLMALMMA KHUCIOT, INEJIOYEeH U  COJIEU
(BOBMOXKHO ~ HCIIOJIb30BAaHUE  BHUJEO  Mare€pHalioB), IPOBEACHUE  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHMS  peakuuidi HOHHOro  oOMeHa
(oOpazoBanue oOcajka, BbIJCICHUE Traza, oOpa3oBaHUE BObI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakuuu pas3lIoKEHUsl, COCAUHEHUS), PacllO3HABaHUE HEOPTraHUYECKUX
BELIECTB C IIOMOLIBIO KAuECTBEHHBIX pEaKIMil Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl ¥ UX cOeIMHEHHUS

OOmast xapakrepucTuka TramoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble CTeNneHu okucieHus. CTpoeHrne U (U3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XWUMHYECKME CBOWCTBA Ha NpUMEpe  XJiopa
(B3aUMOAEICTBUE C MeTallaMH, HEMeTajUlaMH, IejaoyaMu). XJIOPOBOAOPO/IL.
ConsiHasg KuciaoTa, XUMUYECKUE CBOMCTBA, IMOIY4YEHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpraHU3M 4YeJIoBeKa. BakHelmme XJIopuIbl M HX
HaxO0XECHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTtpoeHne M (U3HUECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJINIOTPONHBIE MOM(DHUKAIIMU KUCIOPOJA
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPOA, CTpOCHUE, (PU3MUECKUE U
XUMUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Quznueckue ¢ XHUMHYECKHE CBOMCTBa (0o0IIMe Kak
NpeICTaBUTeNs Kjacca KHCIOT W crnenupuueckue). XUMUYECKHE peaKIuu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CIOC00a TMOMY4YeHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs! peaKkius Ha
cynbdar-uoH. HaxoxaeHue cepbl u €€ COeOTUHEHUN B TpUpofe. XUMHUYECKOE



3arpsi3HEHHE OKPYXKAIOIIEW Cpenbl COCIWHEHUSAMH Cepbl (KUCIOTHBIE OXK[IU,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIOCOOBI €ro MpeA0TBPaILCHUSI.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUSA. A30T, paCIpOCTpaHEHUE B MPUPO/IE,
busnueckre U xuMudeckue cBoiicTBa. KpyroBopor a3ora B npupoje. AMMHUAK, €To
duznyeckre U XUMHUIECKUE CBOMCTBA, MONydeHre U npumMeHenne. Coiau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasg KHUCIOTa, €€ MOoiydeHue, (Pu3nyeckrue M XMMHUYECKUE
cBoiicTBa (OOlIME KakK TMPEACTaBUTENs Kjacca KHUCIOT W cheuuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJEH AaMMOHHMST B KayeCTBE MHUHEpAJIbHBIX
yaoOpeHuii. XUMHYECKOEe 3arpsi3HCHUE OKPYKAIOIIEH Cpeabl COSTUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Docdop,
ajutoTpornHeie Momudukanuu ¢Gocdopa, GuU3MUECKUEe M XUMUYECKHE CBOMCTBA.
Oxcun docdhopa (V) u dochopHas kuciora, (GU3HISCKHE U XHUMHUUYCCKHUE
CBOiiCTBa, mnonyudeHue. Hcnonb3zoBanue (ocdaroB B KauecTBE MHUHEPAIbHBIX
yI0OpEeHMUIA.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCJICHHs.  YIIEpOol,  aJUIOTPOITHbIE
Monu(UKaIMK, paclpoCTpaHEHHUE B MpUpoae, (U3MUECKUE U XHUMHYECKHUE
cBoicTBa. Ancopomusi. Kpyroopot ymiepoaa B npuponae. Okcuabl yriepoaa, Uux
bu3MYecKne W XWMHYECKHE CBOWCTBA, JEHCTBHE HAa JKUBBIC OpPTaHU3MBEI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJIOTUYECKHUE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHUIAOM
yrmiepona (1V), runoresa rmo0aabHOTO MOTEIUICHHS KJIMMaTa, MApHUKOBBIN d(PQEKT.
VYronpHas kucimora W e€ CcoiM, UX (PU3NUECKHE M XUMUYECKHE CBOWCTBA,
nojiyueHne W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35IUCTBE.

[lepBoHauaIbHBIC MOHSITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriiepona (MeTaH, 3TaH, dTUJIEH, alleTUJIEH, 3TaHOJ, [NIMLEPUH, YKCYCHAas KUCIOTA).
[TpupoaHbIe HMCTOYHUKH YIIEBOAOPOAOB (yrojb, NPHPOIHBIA Tra3, He]Th),
MPOIYKTHl MX TMepepadoTku (O€H3WH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTue 0 OUONOTHUYECKM BaXKHBIX BEIIECTBAX: XKUPAX, OEIKaX, YIIIEBOAAX — U HX
poM B OKM3HU UENOBeKa. MarepuaabHOE €IWHCTBO OPTaHHYECKUX U
HEOPTraHUYECKUX COETMHEHUM.

Kpemnuii, ero d¢usndyeckue ¥ XUMHUYECKHE CBOWCTBA, IOJyYCHUE W
npuMmenenue. CoenuHeHHs KpeMHus B mpupoae. OOmume mnpeactaBieHus 00
okcuae kpemuus (IV) u kpemuueBoil kuciore. CUIMKaThl, X UCIOIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)KHEHIITNE CTPOUTENIbHbIE MaTepHaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobrembr Ge30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-HUOHBI U HAOIIOACHUE MTPU3HAKOB
WX TIPOTEKAHUS, OMbITHI, OTpaKaroume (PU3NUecKue M XUMUYECKHUE CBOMCTBA
rajJoreHOB M MX COEAMHEHUU (BO3MOXHO HCIOJIL30BAHUE BHUICOMATEPUATIOB),
O3HAaKOMJIEHWE C oOpasllaMu XJIOPUAOB (TajJOT€HUIIOB), O3HAKOMIIEHHE C
oOpaslamu cepbl U €€ COoeAMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMaTEepUasIoB), HAOMOACHNE Tpollecca OOYITIMBAaHUS caxapa MoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHCJOTBI, M3YYEHHE XHUMHUYECKHX CBOWCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, TPOBEICHUE KaueCTBEHHOW PEaKIuy Ha Cyibdar-
WOH M HaOMofeHUEe MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UUYECKUMU
cBoiicTBaMu asota, dochopa M uX coequHEHUN (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEepHUaoB), oOpa3laMu a30THBIX U (HOCPOpHBIX yoOoOpEeHUl, MOIyUYEHUE,
coOupaHue, paclio3HaBaHWE W M3y4YCHUE CBOMCTB aMMHaka, IPOBEICHUE
Ka4eCTBEHHBIX peakivii Ha MOH aMMOHHS U (ocdaT-uoH U U3y4eHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJIECTBHE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHHE BUJIEOMATEPHUATIOB), U3y4YEHUE MoJIeIIen
KPUCTAJUIMUYECKUX PEHIETOK anMaza, Tpadura, ¢QymiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aacoOpOLMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydyeHUe, COOUpaHue, paclo3HaBaHUE U H3y4YeHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE KAau€CTBEHHBIX PEAKIMi Ha KapOoHAT |
CUJIMKAT-UOHbI W H3yYECHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOW TMPOMBINLICHHOCTH, PEIICHUE HSKCIEePUMEHTAIbHBIX
3a1a4 1o reMe «Bakuenmme HeMeTauIbl U UX COSIUHEHU.

MeTausibl M X COeTMHEHUS

OO01mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux TmnonoxeHus B llepumomnueckoi cucreme XuMuueckux diemMeHtoB [[. U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHHE METaIOB. MeTajuindeckasl CBsi3b U
METAIMYECKass  KpUCTAIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUU  pan
HanpspkeHnit MetaisioB. dusnveckue U XUMUYECKUE CBOMCTBA MeTasuioB. O01iue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METAJIOB, OCHOBHBIE
CroCcoOBl 3alUThl UX OT Koppo3uu. CrutaBbl (CTalb, YyT'YH, AIOPATIOMHHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTambl: monoxxeHue B llepuonnueckor CUCTEME XMMUYECKHUX
anemenToB JI. M. MenpaeneeBa, CTpO€HHE WX aTOMOB, HAXOXJEHUE B MPHUPOJIE.
du3nyeckre U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U kanusi). OKCuasl u



TUIPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeIOYHbIX METauIOB U HUX
COCIUHCHUM.

[[lenoyHo3eMenbHbIE METaUIbl MarHuid W KajJdbLlMM: MOJOXCHHE B
[Tepuognueckor cucreme xumuuyeckux snemMeHToB . . MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJAEHUE B Npupoae. PU3nuecKkre 1 XUMUYECKHNE CBOMCTBA MAarHUs
U Kanblusa. Baxueline coeluHEHUs Kaiblug (OKCHI, THUIPOKCUI, COJIH).
JKécTkocTh BOZIBI M CIOCOOBI €€ YCTPAHEHUS.

AJIIOMUHUH: TIOJI0’)KeHKE B [leproguyueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aToma, HAXOXJICHUE B mnpuponac. Pusndeckue u
XUMHUYECKHE CBOMCTBA aqtoMHHUSA. AMGOTEpHBIC CBOMCTBA OKCHJIa U THIPOKCHIA
aJIIOMUHMUS.

Keneso: monoxenue B [lepuonnueckoi cHCTEME XUMUYECKHUX AIEMEHTOB /1.
. MengeneeBa, CTpoeHUE aroma, HAXOXKJICHUE B Ipupoge. Pu3nUeCcKue U
XUMHYECKHEe CBOMCTBA kene3a. OKCUbl, THAPOKCUABI U comu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMH, H3Yy4Y€HHE  PE3yJIbTaTOB  KOPPO3MH  METaIOB  (BO3MOYKHO
HCIIOIb30BaHUE BHUACOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSl U HAaTpusi C BOAOW (BO3MOXKHO HCHOJb30BAaHUE BHUICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOW BOJIBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXKHO ~ KCIIOJIb30BAaHHWE  BHJACOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUS
KaUE€CTBECHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbIHS, aJIIOMUHUS, IIUHKA, JKEJe3a
(1) u xenesza (1), meau (1), HaONrONEHNE U ONMKUCAHUE MPOIECCOB OKPAIIMBAHHS
MJJaMEHH HWOHAMM HaTpus, Kaius U KajdblUus (BO3MOXXHO HCHOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIeq0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUA [IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe «BakHenime
METAaJlJIbl U UX COCIUHCHUSI.

XMMHUA M OKpPYKAIOLIasA cpena

BemectBa m Marepuanbsl B IOBCEIHEBHOM >XKM3HM YeloBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiuid B ObITy. [lepBas momoiipb npu
XAMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYXarllell cpeabl (MpeAenbHas OMyCTUMAast
KOoHIleHTpauus Bemects, nanee — [1JIK). Poas xuMun B pemieHrn 3KOJIOTHUECKUX
npoOseM.

Xumuueckuii IKcnepumenm:

W3y4YeHHE O0pa3lloB MaTepHayioB (CTEKJIO, CIUIABbI METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesricnpeomemmuoie cea3u



Peanuzamus MeXnpeaMeTHBIX CBA3€M MpH W3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIONb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX
MOHSTUN, TaK U MOHITHH, SABISIOIUXCA CUCTEMHBIMU IS OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1Me ecTecTBEHHO-HAyYHbIE TOHSTHS: Hay4HbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCH(PHUKAIMUsI, TEePUOAUUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJAETUPOBAHUE, HW3MEPEHUE, MOJeib, SBICHHE, MapPHUKOBBIN
3¢ eKT, TEXHOJIOTHS, MaTePHUAIIHI.

dwuszuka: MaTepus, aToM, O3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIH]I,
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYCCKUN 3apsid, TPOBOJHUKH,
MOJMYTIPOBOAHUKH, AMAJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENOo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITHUECKast
pemérka, CIuiaBbl, (pU3MUYECKUE BEJIUYMHBI, €AUHHIIBI MU3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIE
yA0OpEeHUs, MUKPOIJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rupocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, MOJIE3HBIC
UCKOIIaeMbIE, TOILJIUBO, BOJIHBIE PECYPCBHI.



IINIAHUPYEMBIE PE3VIJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIBTATBI

JluyHOCTHBIE pe3ydabTaTbl OCBOCHUSI MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHusl JOCTUTAlOTCSl B XOJ€ OOy4YeHUsI XMMHHM B €IUHCTBE y4eOHOU H
BOCIIMTATEJIbHOM JIESATEIbHOCTUA B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBCHHBIMU LEHHOCTSIMHM, MNPUHSATHIMA B
oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEACHUS W CIIOCOOCTBYIOT TpOIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COMMATA3AITUN 00yUJaOIIAXCS.

JIn4HOCTHBIE ~ pe3ylbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarONIMXCS
PYKOBOACTBOBAaTbCS CUCTEMOM IMO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTALUUU U
pacIIMpEeHUE OIbITA ICITEITBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

LIECHHOCTHOTO OTHOLIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
M HAyyHOMY HACJICIUIO, TOHMMAHUS 3HAUYCHUS XUMHYECKOM HAyKu B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(MOpMaIei o
MEPEIOBBIX JOCTHXKCHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS

IPEACTABICHUS. O COLMAJIBHBIX HOPMax M IMPaBUJIAX MEXKIMYHOCTHBIX
OTHOILIICEHUM B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHOMCCIIEOBATENbCKOM,  TBOPYECKOM W JIpYyrUX  BHJAx
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESITEIBLHOCTH MpHU
BBITIOJIHEHWN Y4E€OHBIX, TIO3HABATEIBHBIX 3aJ1a4, BBITIOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IAHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpoOLECCe HTOM y4eOHOU NEsITENBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJICHUME M TMOCTYNKM CBOMX TOBApUUIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUSI:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE M XMMHYECKOW PEaKlnH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM M COCTABJISIOLINE
OCHOBY [ TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTHHBI MHUpa, IpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOUN CPESIOH, O POJIM XMMHUHU B IMMO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

[03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIC HA IMOJIYyYEHUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAUMBIE Il OOBSICHEHUsI HAOIONAaeMbIX IMPOIECCOB U SIBIICHUM,
MO3HABATENbHOM, MHGOPMAIMOHHON W YHUTATEIBCKOW KYJIBTYpPHI, B TOM 4YHCIIE
HABBIKOB CaMOCTOSATEIBHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMN



JUTEPATypOH, ITOCTYIHBIMA TEXHUYECKHUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTH;

uHTepec K OOy4YeHHWIO W TO3HAHUIO, JI0003HATEIHHOCTb, TOTOBHOCTH W
CIOCOOHOCTh K  €aMOOOpa3oBaHUIO, TMPOEKTHOM U  MCCIENOBATEIbCKOM
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHSA OOYyYECHHS B
JlaJbHEHIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKM3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 3I0POBBIA 00pa3 >KWU3HH, OCO3HAHME MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTPEOICHHS alIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH  COONIOACHHUS TpaBHJI OE30MacHOCTH TMpH  OOpalieHuu C
XUMHUYECKUMHU BEUIECTBAMU B OBITY U pEalibHON KU3HU;

5) Tpy10BOTO BOCTIMTAHUS

MHTEPEC K MPAKTUYECKOMY H3yUYEHHUIO MTPOoQeccuil U TpyJa pa3inyHOTo poja,
YBOXEHUE K TPYAYy M pe3ylbraraM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYaJIbHOU TPACKTOPUHU MPOJIOJKEHHST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON TPO()EeCCHOHAIBHOMN IEATeTbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B IPO(ECCUOHAIBLHOM CpeE;

6) 3K0JI0rMY€eCcKOro BOCHUTAHMA:

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K TMPUPOAEC KaK HUCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBaHMS, IOHUMAHUE LIEHHOCTH 30POBOIO U
Oe3omacHOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY U TICUXHMYECKOMY 3I0POBbIO, OCO3HAHUE IIEHHOCTH COOIOACHUS
npaBuJl 0€30MACHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHMS, MOTYy4YaeMble MPU U3YYCHUH XUMUHU, IS
peleHns 3aaa4, CBA3aHHBIX C OKPYXKAIOIIENH NPUPOAHON CPENOM, ISl MTOBBIIEHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HAaHHMS [IOOAJBLHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJeM U TMyTed WX PEeIIeHHs] MOCPEICTBOM METOAOB XHMHH,
HKOJIOTMYECKOTO MBIILICHHS, YMEHHSI PYKOBOJCTBOBAaTbCA MM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3YJAbTATOB BBIJICISIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIICHAYYHbIE TIOHSTHS (3aKOH, TEOPHUS, IPUHITHII,
rumnore3a, ¢akT, CHUCTeMa, TMPOIECC, OKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W IMO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX NPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOUW KapTWHE MUpa, U YHUBEPCAJIbHbIC YUeOHbIC ACHCTBUS (TIO3HABATEIIbHbIC,
KOMMYHHUKATUBHBIC, PETYISITUBHBIE), KOTOphle 0bOecmeunBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornueckue AelcTBUA:

YMEHHUSI HCIMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKHX MOHATHN (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKW, YCTAHABJIMBATh B3aMMOCBSI3b C JIPYTUMH IOHSTHSMHU), HCIIOJIH30BaTh
MOHATUS JIJ1s1 OOBSICHEHUS OTJIECIbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KJIacCU(PUKAIIMA XUMHUYECKUX BEMIECTB M XUMHUYECKHX PEAKIUH,
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBS3M MEXKIYy OOBCKTaMU H3yUCHHSI,
CTPOHTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOABI U 3aKJIFOUCHUS;

YyMEHUE TMPUMEHSATh B TIPOILIECCe TO3HAHUS TOHATUA (NPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTH, UCIIOJb3yEeMbI€ B XUMHUH,
peoOpa3oBbIBATh IUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPE/ICTABICHUS —
XUMUYECKUHA 3HaK (CMMBOJ DJJIEMEHTAa), XUMHUYecKas QopMyla U YypaBHCHHE
XUMHUYECKOW PEAKIUU — MPHU PEIICHUH yYeOHO-TI03HABATEIbHBIX 33/1a4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUM BBISIBIATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YYAaE€MbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBIBIIAITH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICACTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3YyUAEMbIX MPOIIECCAX U SIBJICHUSX.

ba3oBbie uccienoBarejbCKue 1€l CTBUA.

YMEHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE MHCTPYMEHTa
MO3HAHUS, & TAKXKE B KAUECTBE OCHOBBI 7151 (HOPMUPOBAHUS TUIIOTE3HI 11O TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKICHMUIA;

NMPUOOPETEHUE OMbBITa 10 IJIAHHPOBAHUIO, OPraHU3AIlMUd W TIPOBEICHUIO
YYCHUYECKUX OJKCIIEPUMEHTOB, YMEHHME HaOmonarh 3a XOJAOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yisbTar, (popMynupoBaTh 000OIIECHUS U
BBIBOIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIEIOBAHUS, COCTABIATH OTUYET
O MpoJieIaHHON padoTe.

Padora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AaHAJIM3UPOBATh U HMHTEPIPETUPOBATH HH(OpPMAIIHUIO
Pa3IMYHBIX BUIOB U (DOPM MpPEACTABICHUS, TTOJYyYaEMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYyJIsSIpHAsT ~ JINTEpaTypa XUMHUYECKOTO COJAEpKaHHs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OICHWBATH MPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATH Pa3IWYHbIE METOMBI W 3alpOChl NPU IOUCKE U OTOOpE
uHGOpMAIM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX JJISi BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 OMPECIIEHHOTO TUMA, IPUOOPETEHUE OMBITA B
o0lacT  HKCHOJNBb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUH,
OBJIAJICHUE KYIbTYPOl aKTUBHOTO MCITOJIb30BAHUS PA3JIMUHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs UHPOpMaLIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaud HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
JIpYruMu opMamMu TpapuKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJb30BaTh U aHAIM3UPOBaThH B Ipolrecce Yy4eOHOU U
UCCJIEI0OBATEIbCKON JEATEIbHOCTH MH(GOPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH MNPUPOTHOU
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHs 3a/1aBaTh BOMNPOCHl (B XoJe auanora M (WiaM) JTUCKYCCHH) TIO
CylmiecTBy  oOcCykaaemMol  Tembl, (QOpMYIMpPOBaTH  CBOM  MPEIJIOKECHHS
OTHOCHUTEJILHO BBIIOJIHEHUS NPEJIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATH  MOJIYYEHHBIE  pPEe3yJIbTaThl  [O3HABATEIbHOM
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
pE3yAbTAaTOB BBINOJHEHHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1abO0paTOpPHOIO OIIbITA,
71a00paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUS y4eOHOro COTPYOHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABAaTEIbHOM M  MCCIIEJOBATEIIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOLIUX MpoOIeM Ha OCHOBE yuéTa OOUIMX WHTEPECOB U COIVIACOBAHUS
no3unui (00CyXneHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHHAIIUS
COBMECTHBIX [JEWCTBUM, ONPENCIICHUE KPUTEPUEB IO OILIEHKE KadecTBa
BBINIOJIHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHHBepCcaJbHbIe YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIaHUPOBATh,
OCYUIECTBISATh, KOHTPOJIMPOBATbH M NPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbonee 3(pPexkTuBHbIE CIOCOOBI peleHusl YUeOHbIX U
MO3HABATEIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBIATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBI AJITOPUTM  JIEMCTBUM IPU BBINIOJHEHUM 33JaHUM C Y4ETOM
NOJyYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pE3yJbTara 3asiBICHHOW LENH, YMEHHE
UCIIOJIb30BATh U aHAJM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3YyIbTaTOB IO OCBOEHHUIO 0053aTeIbHOTO
COJZIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOHW denepanbHOl pabodeil MmporpaMMon,
BBIJICJISIFOT: OCBOEHHBbIE OOYyYalOIIMMUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue s MpeAMETHOW oOmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHUIO HOBOTO  3HAaHWS, €ro HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JINYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.
K xoniry oOy4yeHusi B 8 Kkjiacce npeaMeTHbIe pe3ysbTaThl Ha 6a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT y O0YUAIOLIUXCS YMEHUM:
®pACKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHI: aToM, MOJIEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEJIbHAST aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi 10JIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU Pa3JIOKCHUS, pPEaKIMU 3aMElICHUs, pPEeakKiuu
oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIINH, TEIJIOBOU A((EKT peakiium,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aroMa, aTOMHasi OpOUTAab, pauyC aToma,
XUMUYECKas CBSA3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBSI3b, MOHHAA
CBS3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJisl BEIIECTBA
(IpolieHTHAs! KOHIIEHTpAIIUsI) B pacTBOPE;
® IUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TOHATUHA H
MPUMEHSThH 3TU IOHATHUA MPU ONMKMCAHUU BEILIECTB U UX NPEBPALICHUN;
®[ICTIONIH30BaTh XUMUYECKYIO CUMBOJIHMKY ISl COCTaBIICHUs (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKHUX PEAKLIUM;
® OIIpE/IC/IATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHMSX,
CTENCHb  OKHUCIICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIACcCy COCIMHEHUUN IO
dbopMmynaM, BHUJ XUMHUYECKOM CBs3U (KOBAJICHTHAasT ¥ HOHHAas) B
HEOPTaHUYECKUX COCUHEHHUSIX;
epackpeiBaTh cMbica Ilepuognueckoro 3akona JI. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJUYECKOM 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT WX MojoxeHus B llepuonmuueckoil cucreme,
3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTaJIpo;
®OMUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3jidyaTh T[OHSTUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnobouynas noarpynna (b-rpynmna)», Maneie u
OOJbIIIEe TIEPUOJbI, COOTHOCHUTH O0O0O3HAUEHMS, KOTOpPhIE HMMEITCS B
tabmuie «llepuogmueckas cucrema xXuMmudeckux d3memedToB J[. U
MeHnneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsn s1pa, oOlIee YUCIIO 3JIEKTPOHOB
U pacrpeeiieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

eKyacCU(UIIMPOBATh XHUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBy Y4YacCTBYIOIIUX B pEaKIUU
BEILIECTB, 110 TEIIOBOMY A (PeKTy);

®XapaKTepHU30BaTh (OMHUCHIBATh) OOIIHME XHUMHYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMUCAHKUE MIPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

®[IPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX Ka4yeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTCKAHHWS XHMHYCCKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBUSAX;

®BLIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JIEMEHTa MO (QOopMylle COEAUHEHMUS,
MacCcOBYIO JIOJIF0 BELIECTBA B pacTBOpPE, IMPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYCCKOU PEAKIIHH;

®[IPUMEHSITh OCHOBHBIC OTIEPAIIUN MBICITUTEILHON NEATEIBHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEeHHE, CHUCTEMaTU3aluI0, KIaCCUPUKALIMIO,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBA3EH — JUIsI MU3yYEHHs] CBOMCTB
BEIIECTB M XHMHYECKHUX pPEaKlUid, €CTECTBEHHO-HAyYHBbIC METOJbI
MO3HaHUs — HAOMIOACHWE, M3MEPEHHEe, MOJACITUPOBAHUE, SKCIICPHUMEHT
(peayibHBIN ¥ MBICJIICHHBIN );

e CJIE/IOBATh MPaBUJIaM TOJIb30BAHMS XUMHUYECKON MOCYI0NW U JTaOOpaTOPHBIM
o0opymoBaHMEM, a TakXKe IMpaBUjiaM OOpalleHUusT C BeEIIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSMH TI0 BBITIOJHEHUIO JIaOOpaTOPHBIX
XUMUYECKHX OIBITOB IO TIOJYYEHHI0 W COOUPAHHIO Ta3000pa3HBIX
BeIlleCTB (BOIOpOJa U KHUCIOPOJA), TPUTOTOBICHUIO PACTBOPOB C
OnpeAcIEHHON MACCOBOM JOJIEM pacTBOPEHHOIO BEIIECTBA, MJIIAHUPOBATH
U TIPOBOJUTH XUMHUYECKUE DKCIIEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB
IIEJIOYEH U KHUCJIOT C MOMOIIbI0 MHIUKATOPOB (Jlakmyc, (heHondTalenH,
METUJIOpaHXK U APYTHE).

K xonity oOy4yenus B 9 kJjacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE

JIOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y O0YUAIONTUXCS YMEHUM:

®pACKpBhIBATh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHITHH: XUMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasi PEaKIINsl, XUMUYECKasl CBsI3b, TEIIOBON A deKT
peakiuu, MOJib,  MOJSPHBIA  00BbEM,  PacTBOpP,  AIEKTPOIUTHI,
HEAJICKTPOJIUTHI, 3JEKTPOIUTHYECCKAS JTUCCOIMAIINS, PEAKIIMH HOHHOTO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, oOOparumple U



HEOOpaTUMBbIE PEAKIUU, OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTAaHOBJIEHHUE,
a;moTponus, aMmGOTepHOCTh, XUMHUUYECKasi CB3b (KOBaJIGHTHAs, MOHHAs,
MeTaJUIMuecKasi), KpUCTauInueckas pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XWUMHUYECKOM peakiuu, TMpEeAeTbHO JOIMyCTUMAs
xoHueHTpauus [IJIK BemecTsa;

® IUTIOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATUHA H
MPUMEHSITh 3TU TTOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX NPEBpAICHUN;

®[ICTIONIH30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIICHUs (POPMYIT BEECTB
U YPAaBHEHHUIN XUMUYECKUX PEAKIINA;

®OIpEIEeTsATh BAJIGHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMNICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KIJIACCy COEOUHEHUN 1o (opMynaMm, BHUA XUMHUYECKOU
CBs3U (KOBaJCHTHAas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA N0 XUMHYECKOU (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPaX HEOPTAHUYECKUX COCIMHEHUM, THUIl KPUCTAIIIUYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cMbIc [lepuonmueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBAThL €ro IOHMMAaHHWE: OINHCHhIBATh U XapaKTEPU30BaTh
TabnuuHyro ¢opmy Ilepuonnueckol CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
pasnuyarh TMOHATUS «IJIaBHasg mnoarpymnmna (A-rpynma)» U «moOouyHas
noarpynna (b-rpynma)», Maneie u OONbIIME TEPUONBI, COOTHOCHTH
0o003HaUCHMs, KOTOPhIE MMCIOTCS B IIEPUOJAMYECCKOM Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee 4YHUCIO DJIEKTPOHOB U
pacmpeneneHue WX IO JJIEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB 3JIEMEHTOB M MX COCIMHECHUI B
npezeiax MajiblX MEePUOJIOB U MIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB,;

ekaccu(UIIMpPOBaTh XMMHUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTRA,
XUMHUUYECKHUE peakuuu (M0 YHUCIY M COCTAaBY YYAacTBYIOLIMX B PEaKUUU
BEIECTB, MO TEIUIOBOMY d(D(EKTy, M0 M3MEHEHUIO CTETICHEH OKHCIICHHSI
XHMHYECKHX 2JIEMEHTOB);

eXapaKTepu30BaTh (OMHUCHIBATh) OONME W CHeHUPUUECKUe XHUMHUYECKUE
CBOMCTBA TMPOCTBHIX U CJIOXKHBIX BEHIECTB, TMOJATBEPKIas OIHUCAHUE
npuMepaMi MOJICKYJSPHBIX W HOHHBIX YpaBHEHUM COOTBETCTBYIOIIUX
XAMHWYECKUX PEAKIIUN;

®COCTaBJISITh YPABHEHUS SJIEKTPOIUTUYECKON TUCCOUMAIIMU KUCIIOT, IIEI0uei
U COJIEH, TIOJTHBIE U COKpAIIEHHBIC YpaBHEHUS PEaKIuii HOHHOTO OOMEHa,



ypaBHEHUSI PEAKIUH, MOATBEPKAAIONINX CYIIECTBOBAHHE T€HETHUYECKON
CBSI3M MEXK]Ty BEIIECTBAMU PA3TUIHBIX KIACCOB;

®pACKpBIBaTh  CYIIHOCTh  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHS YJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

®[IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHUS XUMUUYECKHUX TMPEBpalllcHUH B Pa3IMYHBIX
YCIIOBUSIX;

® BLIYHUCIISITE OTHOCUTEIIBHYIO MOJIEKYIISIPHYIO H MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO OJJIEMEHTa Mo (opmyine CcoenuHeHWs,
MacCOBYIO JIOJIF0O BEIIECTBA B PacTBOpPE, MPOBOAWTH PACUETHI TIO
YPaBHEHHUIO XUMHUUYECKOU PEaKInu;

eCcOOMIONATh TMpaBWIA TMOJIb30BAHUS XMMHUYECKON MOCYI0M M J1aOOpaTOPHBIM
obopylnoBaHMEM, a TakXkKe TMpaBujia oOOpalleHuss ¢ BeleCTBAMU B
COOTBETCTBHHM C WHCTPYKIMSMH II0 BBIIOJHEHUIO JIaOOPaTOPHBIX
XUMUYECKHX OIBITOB IO TIOJYYEHHI0 W COOMpPAHHUIO Tra3000pa3HbIX
BEIIECTB (aMMHAKa M YIJICKACIIOTO Ta3a);

®[IPOBOUTH PEAKIIUU, TOJITBEPIKIAIOIINE KAYeCTBEHHBIH COCTAB Pa3IMYHBIX
BCILIECTB: PACIO3HABaTh OIBITHBIM IyTEM XJIOpHI-, OpOMHUI-, HOIUI-,
kapOoHaT-, (ocdar-, cuimkar-, cyabdar-, THAPOKCHJ-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUYCCKHUX BEIIECTB;

®[IPUMCHSTH OCHOBHBIC OIEPAIIMH MBICITUTEIHFHON JEATEILHOCTH — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OO0O0OIICHHWE, CHCTEMAaTH3allui0, BBISBICHHUE
MPUYMHHO-CJICICTBEHHBIX CBSA3€Hd — JIJI1 M3YyYCHHS CBOWCTB BEIECCTB U
XUMUYECKHX pEeaKIMi, €CTECTBCHHO-HAyYHbIC METOIbI TIO3HAHUS —
HaAOIIFOZICHUE, W3MEPCHHE, MOJCIUPOBAHUE, DKCIEPUMEHT (peanbHBIA U
MBICJICHHBIN).
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