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[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWA K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0OCHOBE (efepaibHON pabouell mporpaMMbl BOCIIUTAHUS
U C Y4eTOM KOHUEMIMUM TMpenojaBaHusi ydeOHOro mpeamera «XuMus» B
oOpazoBaTebHbIX opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUMXCS CPEICTBAMU Y4EOHOTO
npeamera, YCTaHABIIUBAET o0s3aTeNbHOE IIpeIMETHOE coJiepKaHue,
IpeaycMaTpUBaeT paclpeiesieHe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE 110
pazzneinaM M TEeMaM MPOrpaMMbl MO XHMHUHU, OMNPENENSICT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIep>KaHusl, PEKOMEHYEMYIO
MOCJIEA0BATEILHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€H, JIOTMKM  Yy4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzainuu TpeOOBaHHMIM K pe3ysibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3yiabTataMm 00yuYeHHUs XMMUU Ha YPOBHE LieJiel U3yYeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-IIO3HABATEIbHON JEATETbHOCTH OOYyYaroulerocs IO OCBOCHHIO
y4eOHOTr 0 COoIepKaHUsl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM Juisi (OpMHpOBaHHMS MHPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUA O MATEPUAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT GopMUPYEMble XMMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPIUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUYECKOH,
MUIIEBOM M 3KOJOTNYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenune xumuu:

CHOCOOCTBYET  pealiu3alid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
(dhopmMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEM
o0y4Jaroluxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKMX YMEHUM, HEOOXOJIUMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsSI1a HA €IMHCTBO HNPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B pOpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCS;



crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ] B 3KOJIOTMYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUU XUMHUHM OOECIEUMBAIOTCS CIEIU(PUKOM
COJIepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  MEaroruuecku
aJanTHPOBAaHHBIM OTpaK€HHWEeM 0a30BOM HAYKW XMMHU Ha OMPENIeIEHHOM JTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYANBHBIX TMOHATHUI XWMHH, OCHOB
HEOPraHMYECKOM XUMHM U HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKOU XUMHUHU.

CrpykTypa coAep:kaHusi MPOrpaMMbl MO XUMHUU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ uszydeHuto. CojepxaHue CKIAJbIBAETCA U3 CUCTEMBbI
MOHSATUNA O XUMUYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMbI MOHITUI O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 1O MPUHIHUILY
MOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX TMPECTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XVIMUH;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

— TpeACTaBICHUNA 00 DIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

Teoperuueckue 3HAHUSA pacCMaTPUBAIOTCS HAa OCHOBE OSMIUPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBIMOJHSSI PYHKIIUHU O0BSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHHUSI U MOTYyUYCHUS U3yUaeMbIX
BEILIECTB.

OcBoeHHME TMPOrpaMMbl 1O XHUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOIIEH HAYYHOU KapPTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METO/1aM
MO3HAaHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C MPUBICUEHUEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: «Okpyxawowmuid Mup», «buomnorus. 5-7
Knaccb» U «Pu3unka. 7 Kjaaccy.

[Ipyu wu3yyeHMH XUMUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEeNIbHOCTHU YeJI0OBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphI. 3a/1aua
y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUN, TOCTYIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, SI3bIKa HAayKH, B TMPUOOILIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHUU BEIICCTB W XUMHYECKUX PEaKINi, B
(bOpMHUPOBAHUY U Pa3BUTHH MMO3HABATEIIPHBIX YMECHUN U UX IPUMECHEHUH B Y4€OHO-
MO3HABATEIILHON M Y4eOHO-UCCIIEIOBATEIBLCKON NIEATeILHOCTH, OCBOCHUU TPABUI
Oe3omacHOro oOpalleHus ¢ BEIeCTBAMH B TOBCEIHEBHOM KU3HHU.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HAUEHWE MPUOOPEIIN TaKKE MEIH, KaK:

— (dopMupoBaHHE WHTEIUICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamNpaBIICHHOCTh OOYYEeHHsS] Ha CHCTEMAaTHYECKOe MPHOOIICHUE
OoOydJarommxcs K CaMOCTOSITEIPHOW TO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOJaM MO3HaHUsA, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEHN K
XUMHH;

— o0ecredeHne yCIoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITUMUCS
OTBITAa Pa3HOOOPA3HOUN NEATeNFHOCTH, TMO3HAHWS W CaMOITO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITETCHIINK), UMEIONMINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JICATCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW UM €CTECTBEHHO-HAay4YHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, WCIOJIB3YS 3HAHUS W ONBIT, MOJYYCHHBIC MPH H3YICHHUU
XUMWH, TIPUMEHSATH UX MPHU PEIICHUN POOJIEM B IIOBCETHEBHOM )KU3HU U TPYIOBOU
TeSTETHbHOCTH;

— ¢opMmupoBaHHE y OOYyYaIOIMUXCS TYMAaHUCTHYECKHX OTHOIICHUH,
MOHVUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH DKOJOTHYCCKHU
IIEJIECO00Pa3HOTO TOBEJACHUS B OBITY W TPYIOBOH NEATCTBHOCTH B IEIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOLHOU CPEIBIL;

— pa3BUTUE MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH JaTbHEHIIETO
oOy4eHusl.

OO0mIee Yrciio 9acoB, OTBENEHHBIX U U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOirero oOpa3zoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 4acoB (2 4yaca B HEJICIIO).



COIEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuun. Posb XUMUK B KU3HU YEJIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ArpEeraTHOE€ COCTOSTHHE
BeuiecTB. lloHsTHE 0 MeTogax Mo3HaHWs B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aenieHus: CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CII0)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas popmyia. BaieHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAs aTOMHas macca. OTHOCHUTENIbHAS
MOJIEKYJISIpHas Macca. MaccoBasi 1011 XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemecrBa. Moisb. MonsipHas Macca. B3auMoCBSI3b KOJIMYECTBA,
Macchbl W 4YHUCJIa CTPYKTYPHBIX €AUHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHU.

PU3UUECKUE U XUMHUYECKUE SBIIEHU. XUMHUUYECKasl PEAKUUs U €€ PU3HAKU.
3aKoH COXpaHEHHUsSI MacChl BeEIleCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuii (COeAUHEHUsI, Pa3JIOKEeHUS, 3aMEIICHUs1, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0U, mpaBuiaMu paboOThl B 1ab0OpaTOpuu U
npuéMamMu o0paileHus: ¢ JabopaTopHbIM 000PY/IOBAHUEM, U3YYCHUE U OMKCAHUE
(¢u3nYecKnux CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJACHUE
¢uznyeckux (IJIaBJICHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBJCHUN, HAOII0IEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIIA
menu (I1) mpu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM conu meau (II),
M3yUY€HHUE CIOCOOOB pa3/IeNICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (QUiIbTpOBaHUE,
BBITIAPUBAHUE, JTUCTUIUISAIMUSA, XpoMaTorpadusi, MpoOBEICHUE OUYUCTKU MOBAPEHHOU
coJii, HAOJIOJIEHHWE W  ONHCAaHUE  PE3yJIbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHUYECKHUE
cBoictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrnocoObl
MOJIyYeHHUs KHUCIIOpoJa B Jlabopatopud ©  mpombiinieHHOCTH. Kpyrosopot
KHCJIOpoia B ipupojie. O30H — auIoTponHas MOAU(PUKAIUS KUCIOPOa.



TemnoBoit 3¢ (}eKT XUMUYECKONW peakluu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKUE peaKUuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE TapHUKOBOTro 3 PekTa, pa3pyiieHue 030HOBOTO CJIOS.

Bonopon — anemenT u npoctoe BemectBo. Haxoxnenue Bojiopoaa B Ipupose,
(dbu3nYecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHUE, ClIOCOObI nmonyyeHus. Kuciaorsr
U COJIN.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUYECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbl. Boma Kkak pacTtBopuTelib. PacTBOPHL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas [0Jis1 BeIIeCTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpoB B mpupojsie U B KU3HHU 4enoBeka. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HEHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHuid. Oxcunpl. Kiaccudukarms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue u XUMHUYECKHE
CBOMCTBA OKCUIOB. [TosryueHnue okcuaos.

OcHoBanusi. Krnaccudukanuss OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuil. PU3MUECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnueckue u
XUMHMYECKHE CBOMCTBAa KUCIOT. Psax axktuBHocTn metaiuioB H. H. bekerosa.
ITony4yenue KUCIIOT.

Comu. Homenkiarypa coneid. @U3NYECKHE U XUMHUYECKUE CBOWCTBA COJIEH.
ITonydenue coiei.

I'eHeTnyeckas CBs3b MEXKY KIaCCaAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKaHUs KUCIOPOJa B BO3AYyXE, MOJYUYEHHUE,
coOupanue, paclio3HaBaHWE U W3YyYECHHE CBOMCTB KHUCIOPOJa, HaOIIOJEHUE
B3aUMOJICMCTBUSI BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHus ropeHust (Ioxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUJIOB U OTIMCAHUE
UX CBOMCTB, MOJy4Ye€HHE, COOHMpaHHE, PACIO3HABAHHE U HU3YUYEHHUE CBOICTB
BOJIOpoJia (TopeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1I) (BozmoxxHo
WCIIOJIb30BaHUE BUJIEOMATEPUAITIOB), HAOIIOIEHHE 00pa31lOB BEIIECTB KOJTUYECTBOM
1 ™momb, uccinegoBaHWE OCOOCHHOCTEN pacTBOPEHMSI BELIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONMPENECIEHHOW MACCOBOW JOJEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIBI C MeETa/llaMH (HAaTpUeM H
KaJbliieM) (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPUATIOB), UCCJEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3JIMUHbBIX KIACCOB, HAOIIOJEHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUYEH, U3yUEHUE B3aUMOICCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCJIOT C METajjaMH, PEaKIui
HEUTpaJIN3alvU, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHHUE OJHOTO
METajljla APYTUM U3 PacTBOPA COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxxHenuune KJIaccbl HEOPraHUYECKUX COCTUHEHUN.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKasi CBSA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKK KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U II€JI0YHO3EMEJIbHbIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yOT aM(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUJIBI.

[Tepnonnueckuit 3akoH. Ilepuoguueckas cucteMma XMUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkoneproaHas u aauHHonepuoaHas Gopmsl [leproandeckoit
cucteMbl xumuueckux sneMeHtoB J[. M. Menneneesa. Ilepuoasl u rpynmsl.
PU3UYECKUN CMBICII IIOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOIA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  000JIOYEeK aToMoB TMepBbIXx 20 XUMHUYECKUX  DJIIEMEHTOB
[Tepuonnueckoun cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B Ilepuoauueckoi cucrteme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BuUTUsA Hayku W npaxktuku. [[. M. MenneneeB — y4€HbIM U
rpaXkJaHUH.

Xumuyeckass cBsaA3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponiecchl okucneHns U BocCTaHOBIEHUA. OKHUCINUTENN U BOCCTAHOBUTEU.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3lloB BEHIECTB META/VIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE
TUIPOKCHIA ILIMHKA C PACTBOPAMU KHUCJIOT M ILIEIOYEH, IPOBEAECHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COCTUHEHUS ).

Meosicnpedmemmnoie ceasu

Peanuzamuss MeXnpeaQMETHBIX CBS3€H MPU H3YYEHHM XUMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHbBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU [JIs1 OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.



OO0uue ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIA (PaKT, TUNOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJAUYHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJAECIMPOBAHUE, U3MEPEHNUE, MOJIEIIb, SIBICHHUE.

®dusuka: MaTepusi, aTOM, JNEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYJa, JJICKTPUYECKHUM 3apsijl, BEIIECTBO, TEJO, 00BEM,
arperaTHo€ COCTOSIHME BEIIECTBA, ra3, (QU3MUYECKUE BEJIMYUHBI, E€IUHHUIIBI
M3MEpPEHUSs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dbortocunTes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHYeCKasl peaKkUus

[lepnonnueckuii 3akoH. [lepuoanueckas cucreMa XuMHUYECKUX IEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB NEPBBIX TPEX MEPUOAO0B, KA, KAJbLUHS U UX COCAUHEHUN
B COOTBETCTBMM C IIOJIO)KEHMEM »JJieMeHTOB B Ilepuoguueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTALNIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanysa XuMu4ecKux peakiuii o pa3indyHbIM Mpu3HaKaM (10 YUCTy
M COCTaBy Yy4YacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHMS] XUMHUYECKUX IJIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyeckol peakiuu. llonstue o0 00paTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusax. [lonarue o karanmuse. [loHsaTre 0 XMMHUYECKOM paBHOBeCUU. DaKTOPBI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOXKEHUE XHUMHUYECKOIO

paBHOBECHSL.
OKHUCIHUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue YpaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIUd C  HUCIOJIb30BAaHUEM  METOJa
AJEKTPOHHOTO OasnaHca.



Teopus 3JIEKTPOIMTUYECKON TUCCOUUALINU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMAlMM BELIECTB C PAa3JIMYHBIMU BUAAMHU
XUMH4YECKOH cBsi3u. Ctenenp auccounannu. CUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOro oomMeHa. Y cioBusl MIPOTEKAaHUs PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAaI€HHbIE HWOHHBIC YpaBHEHUs peakuuid. CBOMCTBA KHCIHOT,
OCHOBAHUU U COJIeH B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTUUYECKON TUCCOLMAIIIY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anMmasa), CIOXKHBIX BELIECTB
(x1opuaa HaTpus), UCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIuU OT
BO3JICHMCTBHSl  pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOINPOBOJAHOCTHU
pPacTBOPOB BELIECTB, MTpoLiecca AUCCOLMALIMU KUCIIOT, IIeJI0Uei U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BUJEO MATEPHAJIOB), NMPOBEIECHHUE OIBITOB, HILIIOCTPUPYIOIIUX
NpPU3HAKK MPOTEKaHWsA peakluil HMOHHOro oOmeHa (oOpa3oBaHUE OCalKa,
BBIJICJICHHE Ta3a, OOpa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi (rOpeHue, peakluu pa3iioKeHHUs,
COCIMHEHHS), pACIO3HABAHME  HEOPraHWYECKUX  BELIECTB C  IMOMOIIBIO
Ka4E€CTBEHHBIX PEAKIIMI HAa MOHBI, PEIIEHUE YKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThika rajoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUUECKUE CBOMCTBA HA MTpUMepe XJiopa (B3auMOJIeCTBHE
C MeTaJulaMH, HeMeTaulaMH, Ieiaoyamu). XjopoBojaopoA. CossiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJIy4YeHHE, NpuMeHeHue. [JlelictBue Xxmopa |
XJIOPOBOAOPOJA HA OPTraHU3M YeJIOBEKA. BaxkHeumme XJI0puabl U X HAXOXKICHHUE B
IIPUPO/IE.

O6mas xapaktepucTtuka 3neMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyeckue CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOA U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIMU KUCIOPOIa
u cepbl. XuMuueckue cBoiictBa cepbl. CepoBogopoj, cTpoeHue, Gu3ndYecKue u
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3nyeckue 1 XMMHUIEeCKHUE CBOMCTBA (00IIME KaK MPeICTaBUTENS
KJlacca KUCIOT U crnenuduueckue). XUMHUECKUE PEaklMH, JIeKallue B OCHOBE
MPOMBIIIVIEHHOTO CcHoco0a MoJdy4yeHusi cepHOM Kuciaotbl. [IpuMeHeHue cepHOU
KUCIOTBl. CONM CEepHOW KHUCIOThI, KAaYECTBEHHAs peaklMs Ha CyJb(aT-HOH.
Haxoxxnenue cepsl U €€ COCOAUHEHUN B NpUPOLE. XHUMUYECKOE 3arpsi3HECHUE
OKpYXalolel Ccpelbl COECAUHEHUSMH Cepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHe
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaICHUS.



OO6mas xapakrtepuctuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHbIE CTENEHH OKHCIEHHUs. A30T, pacIpOCTPAHEHHE B MPUPOE,
¢u3nyeckre U XuMHuecKkue cBoiicta. KpyroBopor asora B npupojie. AMMHUaK, €ro
(du3nYecKre 1 XMMUYECKUE CBOWCTBA, NOJydyeHHe U npuMeHeHue. Coiau aMMOHus,
ux (pU3nyYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MOoJydeHHe, (PU3MUYECKUE U XHUMHYECKUE
cBoMcTBa (0OIIME KaK MPENCTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonb3oBaHUE HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPAIbHBIX YA0OPEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta (KHCIOTHbBIE
JOXKIM, 3arps3HEHUE BO31yXa, MOYBbI U BOAOEMOB). docdop, amIoTpomnHbIe
Moaudukauuu gocdopa, uznyeckue U xumuueckue corcta. Oxcun gocdopa
(V) u dochopnas kucnora, puznueckue U XMMHUYECKHE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX yI0OPEHUI.

O6mias xapaktepucTuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCJICHUS. YTIEpO/I, aJUIOTPOIHbIE MOAU(DHUKAIUH,
pacnpocTpaHeHue B NpUpoAe, PU3NUYECKUE U XUMUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yrinepoga B mnpupone. Oxcuubl yriepoaa, ux ¢GU3MYECKUE U
XUMUYECKUE CBOWMCTBA, [JIEWCTBUE HA JKUBbIE OpPraHU3Mbl, IMOJyYCHHE U
pUMEHEHUE. DKOJIOrMYECKUe MpoOJieMbl, CBSI3aHHbIE C OKcHJoM yriepona (I1V),
TUNoTe3a TJI00ATBHOTO MOTEIUIEHHUs] KIMMaTta, MapHUKOBBIA 3¢ dexT. YroabHas
KHCIIOTa U €€ COolM, UX (PU3MYEeCKHe U XUMUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-HOHBL. Mcmomnb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSUHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alE€THIICH, 3TaHOJI, [NIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHHUKHK YIJIEBOAOPOAOB (yroyib, MHPUPOJHBIA ra3, HEDTh),
MPOAYKTHl UX mepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOTMYECKN BAKHBIX BELIECTBAX: KUpax, Oelikax, yriieBoJax — U MX
poM B JKM3HM 4eloBeKa. MarepuanbHOe €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBA, TMOJy4YCHUE U
npumeHenue. CoeMHeHHs KpeMHUs B pupojie. O01ue npeacTaBieHus 00 OKCHie
kpemHust (IV) u kpemHueBoit kucinote. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B
[IPOMBILIJICHHOCTH. Ba)KHENIne CTPOUTEIbHbIE MAaTepUalibl: KEpPaMHUKa, CTEKIIO,
LeMEeHT, ©OeToH, xkene300eToH. [IpobOiembl 0G€30MacHOr0  KCMOJIL30BaHUS
CTPOUTENbHBIX MAaTEPUATIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKAaHHs, OMBITHI, OTpa)KalIue (PU3NYECKHE M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
03HAKOMJICHHE C 00pa3iaMu XJIOPUIOB (TaJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJB30BAHUE BHUIECOMATEPHUAIIOB),
HaOJroIeHUE TpoLecca OOyriIMBaHus caxapa MoJj JAeMCTBUEM KOHLUEHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI, U3YUEHHE XUMUYECKHX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI,
MIPOBE/ICHUE KaYECTBEHHON peaKIMKU Ha CyJb(aT-uoH U HAONIIOIeHHE NTPU3HaKa e€
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKMMH CBOWCTBaMH a3oTa, ¢ochopa U HUX
COEIMHEHU (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), 00Opa3naMu a30THBIX
u pochopHbIX yT0OpeHUH, MoiyueHue, coOMpaHue, pacrlo3HaBaHHE U U3Y4YCHUE
CBOMCTB aMMHaKa, ITPOBEJCHUE KAaYECTBEHHBIX pPEAKIWM HAa HOH aMMOHMS U
dochaT-MOH W H3yYEHUE TNPU3HAKOB MX TPOTEKAHUS, B3aUMOJECUCTBHE
KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), HM3Y4YEHHE MOJeNel KpUCTAUIMUYECKUX pPEemETOK anmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM HPOTHMBOrasa, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE U HU3YUYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJEHUE
KAueCTBEHHBIX peaklUii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
IIPOTEKAHMs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOW NPOMBIIIIEHHOCTH,
pelIeHrne JKCIEPUMEHTANBHBIX 3aJad MO TeMe «BaxHelline HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl M MX COeIMHEHHUS

OO01mast XxapakTepUCTHKAa XUMHYECKUX 3JI€MEHTOB — METAJUIOB HA OCHOBAHHUH
ux mnonoxeHus B Ilepmoamyeckon cucreMe XuMHUYecKHX diemeHToB [[. W
MenneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramudeckas CBs3b U
METAIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HanpspKeHU MeTtaiioB. dusnyeckue U XMMUYECKHUE CBOKCTBAa MeTayioB. OOmue
crocoObl MoydeHus: MeTaioB. lloHsATHE O KOPpPO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3aLUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUANA, OpOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynble MeTaiuibl: MoJjiokeHue B llepuoandeckon cucteMe XMMHUYECKUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAaXO0XIECHUE B NPUPOJE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha mpumMepe Hatpus U Kaius). OKkcuasl u
TUAPOKCUABl HATpus W Kanusd. lIpuMeHeHHWe IIeNoYHBIX METANIOB M HX
COCUHECHUM.

[IlenoyHo3eMeNbHbBIE META/UIbl MAarHud M KaJdbLUMH: MOJIOKEHHUE B
[lepnonnueckon cucreme xumudeckux 3neMeHToB J{. 1. MenpaeneeBa, ctpoeHne ux
aTOMOB, HaXOXJeHre B Ipupoje. Pu3ndecKkne 1 XUMUYECKHE CBOMCTBA MarHus 1



Kanbiys. Baxuenmme coeiuHeHUs KaIbIus (OKCHI, TUAPOKCHUI, CONN). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTPaHEHHS.

AnroMuHUN: TIoJI0)keHuE B [leproanueckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHE aTtoma, HaxoxaeHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepruoandeckoi cUCTeMe XUMHUYECKHUX 3JIEMEHTOB [l.
. MengeneeBa, cTpoeHHE aTroma, HaxOoXIAeHUE B mpupoae. Duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux coctaB, CBOICTBA U MOJTYYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeEJI€3a B KUCIOPOAE
(BO3MOKHO  HCMOJBb30BAaHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalblusl, allFOMUHUS, ITMHKa, kene3a (II)
n xenesa (III), menu (II), HaGmomeHne M omucaHUE MPOIECCOB OKpaIMBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalus W Kaiablusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeI0BaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHHUS U
TUAPOKCHIA IIMHKA, PEIICHUE HKCIEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxHeniune
METaJUIbl U KX COCTMHEHUSI».

Xumus ¥ OKpyKa0OLIas cpeaa

BemectBa m Marepuansl B MOBCEIHEBHOW JKM3HHM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB U XUMHUUYECKUX peakuuit B ObiTy. IlepBas momoinb npu
XUMHUYECKHX OKOTax U OTPABIICHUSAX.

XUMUYECKOEe 3arpsi3HEHHE OKpY’Kawmiel cpeanl (MpeaenabHas JOoMmyCcTUMast
KOHIIeHTpaius Bemiects, aaiee — [1/IK). Ponp xumuu B pemieHun 3K0JIOrMYeCKUX
po0OJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Mescnpeomemmnule ceasu

Peanuzamus MexXnpeaMETHBIX CBS3€H MPU U3YYEHHM XUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATUM, TAK U TOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU [IJI1 OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO0uue ecTeCTBEeHHO-HAYYHbIC MOHSTHS: HAay4YHbIA (PakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, KiaccupuKaius, I[EepUOJUIHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, NapPHUKOBBIN
3¢ heKT, TeXHOTIOTHS, MaTEPHAIBI.

dusnka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIBI,
PaIMOaKTUBHOCTD, MOJIEKYyJIa, ANEKTPUUECKUN 3apsij, MIPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITUYECKAs
pemeTka, CruiaBbl, (PU3MUECKUE BEIUYUHBI, CAMHUIBI U3MEPEHMs, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpaIbHBIC
yA00pEeHUst, MUKPORJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus JOCTUTAIOTCA B XO0J€ OOy4YeHHs] XMMUU B €IMHCTBE YYEOHOU U
BOCIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUIUCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, IPHUHSATBIMU B
oOlllecTBe TMpaBWJIaMM MU HOPMaMU TOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYarOIIXCS.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3WTHBHBIX LIEHHOCTHBIX OpPUEHTAUUA U
paclIMpEeHuE OIbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEAUI0, MOHMMAaHWA 3HAYEHHS XMMHUYECKOM HAYKM B JKHU3HU
COBPEMEHHOI'0 00IlIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOU HH(pOpManueil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM W OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHAS. O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUHA B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIe10BaTEILCKOM, TBOPUECKOU U IPYTUX BUAAX ACATEILHOCTH,
FOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TPU BBIOJIHECHUU
y4eOHBIX, MO3HABATEIbHBIX 3aJlau, BBINOJHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3/IJaHUU Y4EOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aHUMOIIOMOIIU
B MpOLIeCcCe ITOM y4eOHOM JesATebHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE
M TOCTYNKH CBOMX TOBAPHILNEH C IMO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS OCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKA WU COCTABISIONINE
OCHOBY I IOHUMAHUSI CYIIIHOCTH HAYYHOM KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOMN CPEIOoH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUHU, HEOOXOJUMbIC MJi1 OOBSCHEHUS HAOJII0JIaeMbIX MPOILIECCOB U SIBJICHUH,
MO03HABATEJIbHOM, MH()DOPMALMOHHOW M YUTATEIIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;



UHTEpEC K OOYYEHHIO M TIO3HAHUIO, JHOO0O3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEA0OBATEIbCKOU
JEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIpaBICHHOCTH M YPOBHS OOy4eHHs B
JIATbHEUIIIEM;

4) popmMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »KM3HHM, OCO3HAHUE IOCIEJICTBUNA U
HEINPUSITHE BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aJKOrojs, HAPKOTUKOB, KypEHHUs),
HEOOXOJUMOCTU COONIOJIeHHsS TMpaBwi O€30MaCHOCTH TpU  OOpalleHuud ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

S) TpyA0BOro BOCIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY M3yYEHHUIO Ipodeccuil u Tpyaa pazIuyHoro poja,
YBaXXEHUE K TPYLY U pe3yibTaTaM TPYJ0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS]  MPEAMETHBIX 3HAHMM 1O  XUMHHM, OCO3HaHHBIA  BBIOOP
MHAUBUAYATbHON TPAEKTOPUH MPOJOIHKEHUST 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHeImHon NpoheCcCUOHANBHON AESTENBHOCTU U Pa3BUTHS HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHLCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rn4ecKOro BOCIIUTAHMS :

AKOJIOTMYECKU 11eJ1eCO00pa3HOe OTHOIIEHHUE K IPUPOAE KaK HICTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYyIIECTBOBaHMS, NOHMMAaHUE LEHHOCTH 3J0pOBOTO U
O0e3zomacHoro oOpa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOIECHHUS
npaBu1 0€30MaCHOTO MOBEAEHUS MPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUAX,
YIPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YUYECHUU XUMHH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH ITPUPOJIHON CPENOH, AJIs IMOBBIIICHUS
YPOBHA  3KOJOTMYECKOM  KyJNbTYphl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTMYECKUX MpOoOJeM M IMyTed HMX pelleHUss NOCPEICTBOM METOJOB XUMUHU,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUSI PyKOBOACTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METANPEIAMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE IS
(opMHpOBaHUS MUPOBO33pEHUs OOILEHAYYHbIE IOHATHS (3aKOH, TEOPHUsL, IPUHILIUII,
runore3a, (akrt, cucTemMa, MNPOLECC, 3KCHEPUMEHT M JPYroe.), KOTOpbIe
UCITIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M MO3BOJIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHPOBATH NPEICTABICHUE O IEJIOCTHOM
HAay4YHOU KapTHUHE MMpA, U YHUBEpCaJbHbIE YUeOHbIE N€UCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYISTHBHBIE), KOTOpblE 0OecneuynBaroT (pOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO YYEOHOMU
NEeSATENbHOCTH.



Ilo3naBaTebHBIC YHUBEpPCAJbHBbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble jjoruveckme eiicTeus:

YMEHHUS HCIONb30BaTh NPHUEMBI JIOTHYECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHMM: PACKPBIBATH CMBIC XUMUYECKHX MOHATUN (BBLACIATh UX XapaKTEpHbIE
MPU3HAKH, YCTAHABIMBATh B3aWMOCBSI3b C JIPYTMMHU MOHATHUSAMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIbHBIX (DAKTOB M SIBJICHUM, BBIOUpATh OCHOBAHUS U
KpUTEPUH ISl KIacCU(PUKALMH XMMHUYECKUX BEIIECTB M XUMHUYECKUX peakUu,
yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YyUEHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHHs (MHAYKTHBHBIC, A€IyKTUBHbIC, 110 aHAJOTUN),
JIeaTh BHIBOJBI U 3aKIIOYEHUS;

YMEHUE MPUMEHATh B IMIPOLIECCE IIO3HAHMUS TMOHATUS (MPEIMETHBIE U
MeTalpeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHIEMbIE B XUMHUHU MOJEJbHBIEC MTPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas (opMylia W ypaBHEHUE
XUMHYECKOW peaKIMy — MNpU PEHICHUH Y4eOHO-ITO3HABATENbHBIX 337a4, C YUETOM
TUX MOJEIBHBIX MPEICTABICHUN BBIABISATh U XapaKT€pPU30BaTh CYIIECTBEHHbIE
MPU3HAKH W3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKLUH,
BBISIBISITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHBbIE CBS3M U
MPOTUBOPEUHS B U3YUAEMbBIX IPOLECCAX U SIBICHUSIX.

Bba3zoBble ucciienoBaTebcKHe 1eiCTBUSA:

YMEHHUE HCIOIb30BaTh IOCTABIECHHBIE BOINPOCHl B KAaueCTBE MHCTPYMEHTA
MO3HAHUs, & TAK)KE B KAUE€CTBE OCHOBBI ISl (POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
[IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

NPUOOPETEHHE ONBITA IO IUIAHWPOBAHUIO, OPraHU3allMd W TPOBEICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOpMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOIO OMNbITA, UCCIEOBAHUS, COCTABIATh OTYET
0 MpOJIeNITaHHOM padore.

Pabora ¢ unpopmaunmueii:

yMEHUE BBIOMpaTh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALMIO
pa3IuYHbIX BUAOB U (POPM NPECTABICHUS, MOIYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHEeTa), KpPUTHUYECKH OLEHUBATH IMPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE NPHUMEHATh Pa3jIN4HbIE METOABl U 3aIpOChl MPU MOUCKE U OTOOpE
uH(pOpMAlMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3324 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBICHUs UH(DOpMALUU U



WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOKHBIMU CXEMaMu, JHarpaMMaMHy,
apyrumMu popMamu rpapuKku U ©X KOMOUHALIUSIMU;

YMEHUE UCIHOJb30BaTh M AaHAIM3UPOBaTh B Ipouecce Y4eOHOH U
HCCIIEIOBATEIBCKON eI TEILHOCTH MH(DOPMAIUIO O BIUSHUM TMPOMBIIIJIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPY>KAIOIIEH NpUPOIHON
CpeJibl.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eHCTBHS:

YMEHUS 33]]aBaTh BOMPOCHI (B X0J1€ [Uaiora u (WiK) JUCKYCCHH) 1O CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYJIUPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS NPEIOKEHHON 3a1a4u;

YMEHUSI ~ MOPENCTABISTh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIBHOM
JEATeIbHOCTA B YCTHBIX M TMHCHbMEHHBIX TEKCTax; JeiaTh MNPe3eHTALUI0
pE3yJIbTATOB BBINOJHEHUS XUMHUYECKOr0 3KCIEepUMeHTa (1adopaToOpHOro OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YyMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  MNpPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unvii (00CyxaeHuss, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOpPIUHAIUS
COBMECTHBIX JEHUCTBHUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PabOTHI U Apyrue).

PeryasiTuBHbIe YyHUBepcAJbHbIE YUeOHbIE 1e/iCTBHS:

YMEHUE CaMOCTOSATENBbHO ONPENEsATh LEIN JAESITeIbHOCTH, IUIAaHHPOBATh,
OCYLIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeNbHOCTD, BbIOMpaTh Hanbosee r3(hPeKTUBHBIE CIIOCOOBI pelIeHUsl YYeOHbIX U
MO3HABATEIBHBIX 3a/Ja4, CaMOCTOSITEIbBHO COCTaBISATh WIM KOPPEKTHPOBATH
[PEIJIOKEHHBIA QJITOPUTM JEUCTBUM NIPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4yaeMmbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTATOB MO OCBOCHHUIO 00s3aTEIbHOTO
COJIEp>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaiibHONW paboueil mporpamMoH,
BBIJICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI
NeHcTBUM, crneuuduueckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbI
JESATENbHOCTH 1O  MOJYYEHUIO HOBOTO  3HaHHA, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHbIX YYEOHBIX U HOBBIX CUTYalUSX.

K koHiy oOydenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHUMA: aTOM, MOJEKYJa,

XUMHYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTa B COSAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHHUS, XMMHYECKasl peakuus, KiacCuPuKaius peakiuil: peakiuu
COCMHECHUS, PEaKIUU PA3JIOKECHUSA, PEAKUUH 3aMEIICHUs, PpPEaKIUu
00OMEHa, 7K30- U SHAOTEPMUUYECKHUE PEaKLIMH, TEIIOBOM 3P(DEKT peakimH,
SIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aToMHasi OpOUTallb, paguyc aToma,
XUMHYECKAsS CBS3b, MOJIAPHAS W HEMOJSpPHAs KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KATHOH, AaHHWOH, pAacTBOP, MaccoBas JOJs BEHIECTBA
(IpoleHTHAs! KOHLIEHTPAIIKs ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHUI;
UCIIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [JIi COCTaBJIeHUS (HOpMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMPENIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHMSI  SJIEMEHTOB B  OMHApHBIX  COCJAUHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEIUHEHHM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE TMEPUOJAUYECKON 3aBUCMMOCTU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX MOJoxeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraapo;

OMHUCHIBATh U XapakTepu3oBarh TabiuuHyr G¢opmy Ilepuoanyeckoit
CUCTEMbl XUMHYECKUX OJJIEMEHTOB: pa3JINuyaThb TIOHSITUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbIlIMEe TEPHUOJIbl, COOTHOCUTH OOO3HAUCHHS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cucrtema Xumudeckux osiaemeHToB [, U.
MenzeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsj siipa, O0IIee YUCIIO DJIEKTPOHOB U
pacrpeielieHue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTBI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOLIMX B pEaKIUu
BEILIECTB, MO TEIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE IPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLUM;

MMPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHUS XHMHUYECKUX MPEBpPALICHUI B
Pa3JIUYHBIX YCIOBHUSIX;



BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOro J3jieMeHTa Mo (opMmyse COeAUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 10 YPaBHEHUIO
XUMUYECKOW PEaAKIINY;

MPUMEHSATH OCHOBHBIE ONEPALU MBICIUTEIBHOMN 1€ATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEMaTH3aluio, KiacCuUKaIuIo,
BBISIBJIEHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3€M — /Ui M3y4YEHHUs CBOWCTB
BELIECTB M XHWMHYECKUX pEaKIHUi, eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAaHUsI — HAONIOJICHUE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN );

CJIe1I0BaTh MPaBUJIaM MOJIb30BaHUSA XUMHUECKOU TOCYA0U 1 1a00OpaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBwiaM oOpalleHHus] C BELIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUHMSMU TIO BBINOJIHEHUIO JAOOPATOPHBIX
XUMHYECKUX ONBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpoaa M KHCIOpPOJa), MPUTOTOBJIEHUIO PAacTBOPOB C OMNpEAEAEHHOM
MAacCOBOM JOJIE PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEIOUEH U
KHCJIOT ¢ IOMOIIBIO UHJIUKATOPOB (JaKMyc, (DeHOIPTaNTCHH, METUIIOPAHK

U ApyTHE).

K koHiry oOydenus B 9 kjiacce npeJMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHM: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJI0’KHO€ BEILECTBO, BAJECHTHOCTb, DJJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHMSI, XUMUYECKasl pEeaKusi, XUMUYECKas CBA3b, TEIJIOBOU 3P(DEKT
peakuud, MOJb, MOJISIPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IMCCOLMALUA, PEaKUUU HOHHOIO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMble pEaKLUUH, OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIUH,
OKUCJIMTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(oTepHOCTb, XUMHYECKas CBSI3b (xoBaneHTHasl, VMOHHAA,
METaNIMYECKasl ), KpUCTAIUIMYECKas pelIETKa, KOPPO3Hs METAJIIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEaKLUH, NPEACIbHO NOIyCTUMAas KOHLEHTpALUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSATH ITU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OIPEAEIATH BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX DJIIEMEHTOB B
COCAUMHEHUAX PA3JIUYHOIO COCTaBa, IPUHAIJICKHOCTH BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COeIMHEHUM 1o (opMynam, BUJ XUMHUYECKOUH



CBA3U (KOBaJICHTHAsl, WOHHAs, METaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyie, xapakTep Cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTraHWYECKUX COCAMHEHUM, TUIl KPUCTATUTUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbichn [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHME: ONHUCHIBATh M XapaKTEpPU30BaTh
Tabnuunyo Gopmy [lepuoandeckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB:
paznuuath MOHATHUS «JIaBHas mnoiarpymnmna (A-rpymnmna)y W «moOo4Has
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOJABI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPBIE UMEIOTCS B IEPUOAUYECKOM TaOJIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, OOINee 4YWCIO DJIEKTPOHOB U paclpeielieHue HuX Mo
ANEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Mpeaenax MallbIX NEepPUOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOLIUX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMHME M CHEHU(HUECKHE XUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEPKIas OMKUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMUUYECKNX PEAKIIUU;

COCTaBJSITb YPaBHEHHUS JJICKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJHBIE U COKPALEHHBIE YPABHEHUS PEAKLIIUU HOHHOT'O
oOMeHa, ypaBHEHHUsI peaklHil, TOATBEPXKAAIOUUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMU PA3IUUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
MOCPEJACTBOM COCTAaBJICHHUSI 3JIEKTPOHHOTO OajaHca ATUX PeaKIuid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXKHOCTH MPOTEKaHUS XUMHYECKUX MpPEBpAlICHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO »3JieMeHTa 1o (opmylie COEeAUHEHUs,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOW PEaAKIINU;

co0JIr01aTh paBuUa MOJIb30BAHUSI XUMUYECKOU MOCYA0U U 1a00paTOPHBIM
o0OpyllOBaHMEM, a TakKe TMpaBwia OOpallleHUss C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBINOJHEHUIO JIa0OPaTOPHBIX
XUMUYECKUX OMBITOB 0 MOJYYEHUIO0 U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaekuciaoro rasa);



IIPOBOJIMTH PEAKITNH, TTOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3INIHBIX
BCIIIECTB: PACMO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapOoHat-, (docdar-, cunukar-, cyiabhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIC OITCpalli MBICIUTEIBHON ACATCIbHOCTH — aHATU3 1
CHHTE3, CpaBHEHHUE, 0000IEHHE, CHCTEMATU3aIINIO, BBISIBIICHUE PUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JJIT U3YYCHHSI CBOWCTB BEIECTB M XUMHYCCKUX
peaknuii, eCTECTBCHHO-HAYYHBIC METOJbI TO3HAHWS — HaOIIOJCHUE,
U3MEpEHUE, MOJICTUPOBAHUE, IKCTIEPUMEHT (peaibHbIM U MBICIICHHBIN ).
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