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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMuM Ha YpOBHE OCHOBHOT'O 0011ero 00pa30BaHus COCTABIEHA
Ha OCHOBE TpEOOBAHMI K pe3yslbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTebHOU
IIPOrpaMMbl OCHOBHOrO oOuiero odpaszoBanus, npeacrtaBieHHbix B @PI'OC OO0, a
TaKk’k€ Ha OCHOBe (enepanbHON pabodeil mporpaMMbl BOCIHUTAHHUS U C YUETOM
KOHLEMIMU MpenoaaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHUE O LEAX, OOIel cTpaTreruu
oOy4deHHMsI, BOCIUTAHUS U Pa3BUTHA 00ydaroOUIUXcsl CpeACTBaMHU y4eOHOro npeaMera,
YCTaHABIMBAET  00s3aTEIbHOE MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacnpesiefieHue ero Mo KjaccaM M CTPYKTYpUPOBaHHE IO pasjeliaM U TeMaM
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJWYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHN COJAEPKAHUSA, PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh H3yUYEHUs
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydyaromuxcsi, OmpeneisieT BO3MOKHOCTU
npeaMera Ui peanu3aluud  TpeOOBaHMM K pe3ylbTaraM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM O0y4YeHHUs] XUMHH Ha YpOBHE IleJiel M3ydeHHs MpeIMeTa
U OCHOBHBIX BHUJOB YYEOHO-IO3HABATEIbHON MAESTENBHOCTH O0O0YyYaroulerocs Io
OCBOEHHIO YUYEOHOI'O COJIEpKaHUSI.

3HaHWE XHWMHUH CIY)XMT OCHOBOM 1 (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yy4aroUerocsi, €ro NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XMMHUEH MpenCTaBICHUs O B3aUMONPEBPAILEHUAX SHEPTUN U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHus TI00albHBIX MPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPIreTUUYECKOW, NHUILECBOU U
HKOJIOTUYECKOM 6€30IacHOCTH, MPOOIIEM 31paBOOXPAaHEHUSI.

N3yuenue xumuu:

e CIOCOOCTBYET peaju3allii BO3MOXKHOCTEH Al caMOpa3BUTHUSA U (OPMUPOBAHUS
KyJIbTYpbI TUYHOCTH, €€ o011eil 1 QyHKIMOHATIbHONW I'PaMOTHOCTH;

e BHOCHUT BKJaJ B (POPMHpPOBaHHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEN
OoOy4aloUIMXxcs, HABBIKOB MX CaMOCTOSITENIbHOM Yy4eOHOM JesATeNbHOCTH,
SKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHHH, HEOOXOIHMMBIX KakK B
MOBCETHEBHOM JKU3HHU, TaK U B IPO(ECCUOHATBHON 1eATeIbHOCTH;

e 3HAKOMHUT CO CHEUU(HUKOM HAYyYHOIO MBIIIIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOrO B3IUIAJa Ha €IMHCTBO MPUPOJBI U 4YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TAlOM B (DOPMUPOBAHUM €CTECTBEHHO--HAYYHON I'PaMOTHOCTH
oOydJarommxcs;

e CrHocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAaHUSAM, K TMpPUPOAE, K UEJIOBEKY, BHOCUT CBOM BKIaJ B
9KOJIOTMYECKOE 00pa3oBaHuE O0YyHAIOIIMXCS.

JlaHHble HampaBlieHHs] B OOYYEHMH XHMHUU OO0ECIeuMBarOTCA crenudukon
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIA  SIBISETCS — NEeAaroru4yecku



aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIEro OOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYarOUIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHWUYECKOM XUMHUM W  HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHUMU.

Crpyktypa cojaepkKaHusi TpOrpaMMbl MO XUMHUHM CPOpPMHpPOBaHAa Ha OCHOBE
CUCTEMHOI0 mnojaxoja kK €€ wu3yueHuto. CoaepikaHUE CKIAJbIBACTCS M3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUNA O XUMUYECKOUN
peakiuu. OO0e O3THU  CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl MO MPUHITUIY
MOCJIEIOBATEIILHOTO PAa3BUTUSA 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3H;

— IIpEeACTaBICHUN 00 JICKTPOIUTUUSCKON JUCCOIHAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS  PACCMATPUBAIOTCA HAa  OCHOBE  AMIIUMPUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JPYrOMY, BBITIONHSS (DYHKIIUHA OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEU IMPAKTUYECKOrO IIPUMEHEHHUS U IOJIYYECHHUS HU3y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMMbl 1O  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHHIO
IIPEACTABIICHUS O XUMHUUYECKON COCTABIISAIOLIECH HAYYHOU KapTUHBI MHUPA B JIOTHUKE €€
CUCTEMHOM IIPUPOABI, LIECHHOCTHOIO OTHOILIEHUs K HAy4HOMY 3HAHUIO U METOJaM
IIO3HaHUA B Hayke. M3ydeHne XuMuu NpOUCXOAUT C NPUBJICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpykaromuii Mup», «buonorus. 57 knacce» u
«Duszuka. 7 knacey.

[Ipu u3ydeHUH XUMHHM TPOUCXOIUT (POPMHUPOBAHUE 3HAHUK OCHOB XHMHUYECKOMH
HAayKd Kak OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW AESITeIIbHOCTH
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJIbTypbl. 3agada y4eOHOTO
MpeaIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUA — BaKHEHIITUX
($akToOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUHU, JOCTYIMHBIX 0000IIEHUN
MHPOBO33PEHYECKOTO XapaKTepa, s3bIka HAYKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM
MO3HAHUS TPU U3YYCHUH BEMIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B y4E€OHO-TIO3HABATEIbHOU U
y4e0HO-MCCIIeIOBATEILCKON  JICSITEIBHOCTH, OCBOCHHM TMpaBuil  0€30MacHOTO
oOparieHus C BEIIECTBAMHU B TTOBCEAHEBHOM JKU3HM.

[Ipy w3yueHnn XWMHUHM Ha ypOBHE OCHOBHOTO 00mmIero oOpa3oBaHUS Ba)KHOE
3Ha4YeHUE MTPUOOPETN TaKUe LeJu, KakK:

— (QopMHpOBaHHE HWHTEJUIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSITUIO PEUICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HaIpaBJICHHOCTh 00YUYEHHUS Ha CUCTEMATHUYECKOE MPUOOIIEHNE 00yYaroIuXCs
K CaMOCTOATENIbHOW MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM METOJaM TO3HAHUS,
bopMUPYIOIINM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrnieyeHue YCIOBHM, CIOCOOCTBYIONIUX MPHUOOPETEHUIO OOYYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOM JEATETbHOCTH, IIO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIINI), HMEIIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmer (QyHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM UHCIIC YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIET0
MHUpA, UCTIONB3YS 3HAHUS U ONBIT, OJYYCHHBIE TPU U3YUYEHUU XUMUU, TPUMEHSITh UX
IIPU PEIICHUH MPOOJIeM B MOBCETHEBHOMN KU3HU U TPYJIOBOH JEATEILHOCTH;

— (¢opmMupoBaHUe y 00yYaIOMUXCS TYMAHUCTUUYECKUX OTHOIIICHUM, TOHUMaHUs
[IEHHOCTH XMUMHUYECKUX 3HAHUW IS BBIPAOOTKH DKOJOTHYECKH I1€J1IeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEIBHOCTU B LIEJISAX COXPAHEHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEH IPUPOJHOU CPEBIL;

—pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTaHHUIO Ha OCHOBE YCBOCHHMsI OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPOdUIIS ¥ HANIPABICHHOCTH JAaTbHEHIIIEro 00yUeHHS.

OO61iee 4KCIIO YacoB, OTBEAEHHBIX JJI M3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).

YYET PABOYEN IMPOI'PAMMBI BOCIIUTAHUS MBOY
«T'UMHA3US Ne31»

[Iporpamma ydeOHOro mnpenmera «Xumusg. ba3oBbIli YpOBEHB» IOJHOCTHIO
cornacyercs ¢ [Iporpammoit Bocniutanust MBOY «I'umnazust Ne3 1.
JloOpocoBecTHass paboTa yduTenss Ha ypOKe, HalpaBieHHas Ha JOCTHIKEHUE
MOCTABIICHHOW BOCIUTATENBHOW 1€, TO3BOJUT OOydYaromemycs MOJIy4uTh
HEOOXOIUMBIE  COLMAJIbHBIE  HABBIKM, KOTOpPbIE  TIOMOTYT €My  JIydile
OpPUEHTUPOBATHCS B CIIOKHOM MHUPE YEJIOBEUECKUX B3aUMOOTHOIIIEHUH, dP(HEeKTUBHEE
HaJaKUBaTh KOMMYHHKAIMIO C OKPYKAIOIIMMH, YBEpeHHEe ceOsi 4yBCTBOBAaTH BO
B3aUMOJEUCTBUM C HUMH, MPOAYKTUBHEE COTPYAHUYATh C JIOJbMH PpPa3HBIX
BO3pPACTOB U PA3HOI0 COIMAIBHOTO MOJIOKEHUS, CMENIeEe UCKATh U HAXOAUThH BBIXObI
U3 TPYIHBIX )KU3HEHHBIX CUTYallMil, OCMBICJIEHHEE BHIOMPATh CBOM KMU3HEHHBIN MYTh
B CJIOKHBIX MTOMCKAX CYACThSI IS C€0s1 M OKPYKAIOITUX JTFOICH.
Peanuzayusn neoazozuyecKkumu padomuukamu 6ocnumamenbHo20
nomenyuaia ypoKa npeonoazaem cieoyrwuiee:
® YCTAHOBJICHHE  JIOBEPUTENIbHBIX  OTHOIIEHUH  MEXKIy  MeJAaroru4eckKum
pPabOTHUKOM M OOY4YarOUIMMHUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPUSITHIO
oOyyaromuMucsi TpeOOBaHMI W  MOpOCbO  MEeAaroru4eckoro  padOTHHKA,
MPUBJICYEHUIO UX BHHUMaHus K oOcCyxkJIaemMoll Ha ypoke wuHPOpMaALUH,
AKTUBU3AI[MU MTO3HABATEIbHOMN JEATEbHOCTH;



e [o0yxaeHHe OOydarluXcs CcOOM0IaTh Ha YpPOKE OOIIENPUHATBIE HOPMBI
MOBEJICHUsI, TIpaBUiia OOIIEHUS CO CTapIIUMU (MeJarornuecKuMu pabOTHUKAMU)
U CBEpCTHUKaMH (OOyYarOUIMMHUCS), NPUHIUIBI Yy4eOHON JUCHUIUIUHBI U
CaMOOpPIraHHU3al1Y;

® [IpUBJICYCHHE BHUMAaHUS OOYyYarOUIMXCS K HEHHOCTHOMY acHeKTy U3y4aeMbIX Ha
ypOKax SIBICHHUM, opraHu3anus UX paOoThl C MOIy4aeMOW Ha YpOKE COIHMAIbHO

3HAUMMON MH(pOpMaLIMe — HHUIIMUPOBAHHE €€ OOCYXJCHUs, BbICKa3bIBAaHUS
oOy4JaromMMHCST CBOETO MHEHHS IO €€ TMOBOJY, BBIPAaOOTKM CBOETO K HeW
OTHOLLEHHS;

® ICMOJb30BAaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH coJiepkaHUsi  y4eOHOro
npeaMeTa 4epe3 JAEMOHCTpAIUI0 O0ydYaromuMcsi TPUMEPOB OTBETCTBEHHOTO,
IPaKIAHCKOTO TOBEICHUS, MPOSBICHUS YEJIIOBEKOJIIOOUS U JTOOPOCEPIEUHOCTH,
4yepe3 Moj00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHHS, 3a7ad sl PEIIeHUs,
POOJIEMHBIX CUTYyAITUH 1711 0OCYKICHUSI B KJIACcCe;

® IpPUMCHEHHWE HA YPOKE HWHTEPAKTHBHBIX (QopM paboOThl C O00y4YaIOIIUMUCS:
WHTEJUICKTYaJIbHBIX WP, CTUMYJUPYIONIUX I[IO03HABATEIbHYI0 MOTHBAIIUIO
oOydJaromuxcs; AUIAKTUYECKOro TeaTpa, IJe TOJydeHHbIE Ha YpOKE 3HAHMUS
OOBITPHIBAIOTCS B TeaTPAJIbHBIX IMOCTAHOBKAX; JMCKYCCHM, KOTOpPBIE JarOT
0o0ydJaromumMcsi BO3MOKHOCTh TPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO
Jyajora; rpynmnoBoil paboTel WM pabOThI B Mapax, KOTOPbIE ydaT KOMaHIHOMN
paboTe ¥ B3aMMOJICHCTBUIO C APYTUMU JE€THMH;

® BKJIIOUCHHE B YyPOK HIPOBBIX IMPOILEAYpP, KOTOPBhIE IOMOTAalT TOAJEPKATh
MOTHBAIIMIO OOYYAIOIIUXCSA K TOJYYCHUIO 3HAHWH, HaJaKUBAHHUIO MO3UTUBHBIX
MEXKJIUYHOCTHBIX ~ OTHOIIEHWH B  KjJacce, IOMOTAalOT  YCTAHOBJICHUIO
T00poXKenaTeIbHOM aTMOC(hephl BO BpeMS ypOKa;

e opranuzanus medcTBa MOTUBHPOBAHHBIX M APYAUPOBAHHBIX O0YYAIOMIUXCS HAJ
UX HEYCIEBAIONIMMH OJHOKJIACCHUKAMHU, AAIOMIET0 WM COIMAIbHO 3HAYMMBIN
OTIBIT COTPYTHMYECTBA U B3AaUMHOW ITOMOIIIH;

® HWHUIMUPOBAHUE U TMOJACP)KKA UCCIICIOBATEIIbCKON NEATeIbHOCTH 00YJarOUXCs
B paMKax peaju3allid UMH WHJIUBUIYAIbHBIX U TPYIIOBBIX HCCIICIOBATECIBCKUX
IPOEKTOB, YTO JIaCT OOYyYaroluIMMCS BO3MOXKHOCTh MPUOOPECTH HaBBIKU
CaMOCTOSITETILHOTO PEIICHUS TEOPETHUYECKOW MpOOJIeMbl, TEHEPUPOBAHHUS U
oopMIIeHUST COOCTBEHHBIX WJEH, YBAKUTEIBHOTO OTHONICHUS K UYKUM HCSM,
opopMIEHHBIM B paboTax JpPyrux HCCIAeAOBaTeNel, HaBBIK MTyOJIUIHOTO
BBICTYIUJICHUSI TIEpe] ayAuTOpUEel, apryMEHTHUPOBAHUS W OTCTAaMBAaHUSA CBOCH
TOYKHU 3PEHHUS.

Peanuzamus BocUTaTEILHOIO MOTEHIIMANA ypOKa IeaaroraMu-rnpeIMeTHUKaMU
MpearnoaraeT co3aanue aTMocepsl ITOBEpUS K YUUTEII0, MHTEpeca K MPEIMETY;
OoTOOp BOCHHUTBHIBAIOUIETO COJEPKAHUS YPOKA; HCMOJIb30BaHUE AaKTUBHBIX (opMm
OpraHu3anuu y4eOHOU JIeSITeIbHOCTH Ha YPOKE.

Co3oanue ammocghepol 0osepus K yuumenio, unHmepeca K npeomemy:

e HedopMaTbHOE OOLIEHUE YUUTENS U YUCHUKA BHE YPOKA;



® [UCIOJIb30BAaHUE HA YpPOKaX 3HAKOMBIX JIE€TSM aKTyaJlbHBIX NMPUMEPOB W3 KHHUT,

MYJIbT(UIBMOB, UTD;

® UCIOJIb30BAaHUE NOTEHIIMAIA FOMOPa;

e (oOpauieHue K JMYHOMY OIBITY YYEHHUKOB;

e BHHUMAaHHE K HWHTEpECaM, YBJICUECHUSM, MO3UTUBHBIM OCOOECHHOCTSM, YyCIE€Xam
YUEHUKOB;

® [IpOSIBICHHE YyUacTHsl, 3a00Tbl K YUCHHUKY;

e co3aaHue (haHTa3UITHBIX MUPOB U BOOOpaXKaeMbIX CUTYyaIlUi Ha YPOKE;

® CO3/1aHuE MPUBJIEKATEIBHBIX TPAIUIIMN Ki1acca/KaOuHeTa/ypoKa;

® [IpU3HaHUE OMIMOOK YyUUTENIEM;

® THIaTeNIbHAsl MOJArOTOBKA K YPOKY.
Omo6op eocnumbolearouiezo cooeprcanus ypoKa:

® BKJIIOYEHHE B YPOK BOCHHUTHIBaIOLIEH MH(GOPMAIMU, OpraHu3aius padoTsl C HEM,
noOy:X/IeHHe K 00CYKIEHUIO, BBICKa3bIBAHUIO MHEHHU, (POPMYITHUPOBKE

® COOCTBEHHOT'O OTHOIICHHMS K HEH;

® [IpUBJICUYCHHE BHHMAaHMs YYEHMKOB K HPABCTBEHHBIM MpoOJieMaM, CBSI3aHHBIM C
MaTEpPHUAIOM YPOKa;

® [IpUBJICYCHHE BHUMAaHUS YYEHUKOB K IpobiiemMam oOIIeCTBa;

e exeHejenbHOe ucnonHeHne ['mvmHa PO (mepexg Havamom mnepBOro ypoka) B
COOTBETCTBHH C TPEOOBAHUSIMHU 3aKOHOJATEIbCTBA.
Hcnonvzoeanue akmugnvix popm opeanuzayuu yueOHou OeameabHOCMU HA

ypoke:

® UHTEpaKTUBHbIE (OPMBI OpraHU3allMU ACSTEIBHOCTU: YyueOHBIE TUCKYCCHUH,
BUKTOPHUHBI, POJIEBHIE, ICIOBbIE U HACTOJIbHBIC UTPHI U T. II.;

® OpraHu3aIys UCCIEI0BATEIHCKON U MPOEKTHOMN JEATEIHbHOCTA YICHUKOB.

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHbIE XUMHYECKUE IOHATHUSA

[Ipenmer xumun. Posib XMMHM B KWU3HH YEJIOBEKA. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOKMCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEIECTB.
ITonsiTHEe O MeTojaxXx Mo3HaHMS B XMMHUHM. Uuctele BemectBa M cMmecH. CriocoObl
pa3aeneHusi CMeCeH.

ATOMBI M MOJEKYJIbl. XHUMHYECKHE »dJeMEHThl. CHMBOJBI XHUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToMHas macca. OTHOCHUTEIbHAs
MOJIEKYJIApHas Macca. MaccoBas 10JIs1 XUMUYECKOTO JIEMEHTA B COCIMHCHUM.

KonmnuectBo BemectBa. Moisib. MossipHasimacca. B3anMoCBsSI3bp  KOJIWYECTBA,
MacChl M 4YHCJa CTPYKTYpPHBIX €IUHHI[ BemiecTBa. Pacuétel 1o dopmymnam
XUMHYECKUX COCIUHCHUIA.



POu3nueCcKue U XUMHUYECKUE SIBICHHUSA. XUMUUYECKAs PEakUuus U €€ MPU3HAKU.
3aKOH COXpaHEHMs MacChl BellecTB. XuUMHUYeckue YypaBHeHus. Kiaccuduxanus
XUMUYECKUX peaKIuil (COeUHEHHUS, Pa3JI0KECHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYJ0il, mpaBuiaMu pabOThl B Ja0OpaTOpUU U
npuémamu oOpaiieHusi ¢ J1abOpaTOpPHBIM 00OPYJOBAaHUEM, W3YYEHHE M OINHUCAHUE
bu3MYeCKUX CBOWCTB  OOpa3llOB  HEOPraHMYECKHUX  BEIIECTB, HAOIIOJEHUE
dbu3nueckux (MIaBjleHUE BOCKA, TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYIIKE, KUTICHUE
W KOHJICHCAIUs BOJIbI) M XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEITHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBIICHUM, HAOJIIOJICHUE U OMUCAHUE
NPU3HAKOB  TPOTEKAHWS  XUMHUYECKMX  peakiui  (pa3jokeHue  caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pasiloXeHUE TUJIPOKCUJIA
meau (Il) mpu HarpeBanuu, B3aMMOJCHCTBHE Kelle3a ¢ pacTBopoM coau meau (1),
U3Yy4YeHUE CIOCOOOB pa3jeieHUusi CMECEil: C MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BbINIAPUBAHKUE, TUCTUJUISAIMSA, XpoMmaTorpadus, NMPOBEJACHUE OYUCTKH IOBApEHHOMU
coiid,  HaOJIOJEHWE W  ONHWCAaHWUE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTep KHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHM4EeCKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopol — 3JI€MEHT M IpPOCTOE
BemiecTBO. HaxoxaeHue kuciaopona B Mpupoae, (GU3HUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenuekucnopoaa. CrocoObl
MOJIYYEeHUS KUCIOpOa B 1a0OpaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoia
B mipupoze. O30H — ajuIoTporiHas MoAuGUKaIUs KUCIOpOoaa.

TemnoBoit ekt XuMHIeCKO peakIuu, TEPMOXUMHIECKUE YPAaBHEHHUS, IK30-
U DHJIOTEPMUYECKHE peaKluu. TOIUIMBO: Yrojiib W METaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHHUE TTapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Boaopon — anemeHT U npoctoe BemecTBO. HaxoxkaeHue Bogopoaa B IPUPOJE,
duznueckre U XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI moydeHus. Kuciaorsr
U COJIN.

MonsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

duznueckue CBOWCTBA BOAbl. Boma kak  pacTtBoputenb. PacTBOpBI.
Hacplliennple W HEHACBIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 105151 BellleCTBa B pacTBOpe. XMMHUYECKUE CBOMCTBa BOAbl. (OCHOBaHWS.
PonppacTBOpOoB B mpupone u B Ku3HHWYENIOBEKAa. KpyroBopoT BOAbI B NPUPOIE.
3arpsi3sHeHue NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOJIHBIX BOJ.

Kimaccudpukanus nHeopranmdeckux coeauHeHnid. Oxcuapl. Kiaccudukamms
OKCUJIOB:  cojeoOpa3syiolue  (OCHOBHbIE,  KHUCJIOTHbIe, aM(pOTEpHbIE) U
HecoJsieoOpasyromue. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUIECKUE CBONCTBA
OKcHI0B. [lonydeHne OKCuaIoB.

OcHoBanus. Kiaccudukanuss OCHOBaHMM: IIETIOYM UM HEPACTBOPHUMBIC
ocHoBaHMs. Homenkmatypa ocHOBaHuW. DU3NYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonyyeHne ocHOBaHMIA.



Kucnotel. Knaccudukarus kucinor. Homenknarypa kucinor. dusuueckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHoctM MetaimnoB H. H. bekerosa.
ITony4yeHue KUCIOT.

Comu. Homenkmarypa coneil. @U3MYECKME M XMMHUYECKHE CBOMCTBA COJICH.
ITony4enue comen.

['eneTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuiit IKCnepumenm:

KAQUECTBEHHOE OMNPEACICHUE COJEPKAHUS KHUCIOPOJia B BO3JyXE, MOJYUYCHHE,
coOupaHue, pacro3HaBaHWE M HW3YYEHHE CBOWCTB KHCJIOpOJAa, HAOI0CHHE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropenust (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMu OKCHUJIOB U OINKMCAaHUE UX CBOWCTB,
noJiydeHue, coOnpaHue, pacro3HaBaHUE U W3Y4YEHHE CBOWCTB BOJIOpoOja (TOPEHHE),
B3auMojieiicTBie Bojopona ¢ okcuaoMm Meau (ll) (BO3MOXHO HCTHOJb30BaHUE
BUJIeOMAaTepuaaoB), HaOMOJAeHUEe O0Opa3loB BEIIECTB KOJIUYECTBOM |  MOIJIb,
UCCJIeJOBaHNE OCOOCHHOCTEHW PacTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM o€ pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHUE BOJbI C METa/UIaMH (HATPUEM MU KaJibliieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUECOMATEPUATIOB), HCCJEIOBaHUE OOpa3lloB HEOPraHUYECKUX
BEIIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHHUS OKPACKH WHIMKATOPOB B
pacTBOpax KHUCJIOT W IeNouel, m3ydyeHwe B3aumopeiicTBusi okcuaa menu (Il) c
pacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C METajulaMH, PEeaklUHWil HeWTpaau3alui,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOIO METauia APYTUM U3
pacTBOpa COJM, pPELIEHHE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeime Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuuyeckuint 3akoH u lIlepuoamueckass cucreMa XHUMHYECKHX
ieMenTtoB JI. HN. MengeneeBa. CrtpoeHnme aroMoB. XHMHYECKasi CBS3b.
OxucanTe1bHO-BOCCTAHOBHTEIbHbIE PEAKINH

[lepBbie TOMBITKM KJIaCCUPUKAIMK XUMHUYECKUX 3JieMEeHTOB. [lonstue o
IPYIINax CXOJIHBIX BJEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbie 00pa3ytoT aM(oTepHbIe OKCUIBI U
TUIPOKCHIBL.

[lepuonnueckuit 3akoH. Ilepuoguueckas cucTeMa XHUMUUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa. Kopotkonepuoanas u amHHoniepuogaHas ¢opmbl [lepuonnueckoi
cucrembl xumuueckux ssemeHtoB JI. . MenaeneeBa. Ilepuoapl u rpynmsl.
PU3NYECKUN CMBICI HOPSIAKOBOrO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX snep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK  aTOMOB  mepBbiX 20  XUMUYECKHX  3JEMEHTOB
[lepuonnueckorn cuctemsl J[. WM. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosnoxxeHuto B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM H3MEHEHHSI paauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOJaM.



3nauenue Ilepmoamyeckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. . M. MenneneeB — y4yéHbIA U
IPaKIaHMH.

Xumuueckass cBs3b. KoBaneHTHass (mosisipHas W HENOJsIpHasl)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. LlOHHAs CBA3b.

Crenenp okuciieHus. OKUCIUTENBHO--BOCCTAHOBUTEINBbHBIE peakuuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepumenm:

U3y4YeHHe O0Opa3l0B BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA I[MHKA C pPACTBOPAMHM KHCJIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHM
(ropeHue, peakliuy pa3jaoKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzanusa MeXnpeaMETHbIX CBA3€H NpU M3yYEHUM XUMHM B & Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHbIX MOHATHH,
TaK W TOHATUM, SBISAIOMIMXCS CHUCTEMHBIMU JUIS  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01muMe ecTecTBEHHO--HAy4YHbIE TMOHATHS: HAY4YHBIM (DaKT, rumoresa, Teopus,
3aKOH, AaHaliW3, CHUHTE3, KiaccuuKalus, TMepUOJIUYHOCTh, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJEKYJa, JJIEKTPUUECKHI 3apsiji, BEIIECTBO, TeJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, GU3NYECKUEe BEIMUMHBI, EUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOJIbI, MMOJE3HBIC
MCKOIIa€MbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemrecTBO 1 XUMHYECKas peaKuus

[Tepuonnueckuii 3akoH. Ileproanyeckas cucremMa XHUMHUYECKUX SJIEMEHTOB /.
N. MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KalWs, KaIbIUs U UX COEUHEHU B
COOTBETCTBHUH C IOJIOKEHUEM 3JIEMEHTOB B llepronndeckoid cucrtemMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOM CBA3U. THUIBI KPUCTALIMYECKUX
pPEMIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJIMYECKOW PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K Pa3IM4YHbIM KJlacCaM HEOPraHUYECKHUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKUX PEAKIIUM MO Pa3IMYHBIM MpPU3HAKaM (110 YUCTY U
COCTaBy yYacTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEMIOBOMY 3()PEKTy, M0 U3MEHEHUIO



CTENEHEW OKHUCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHIO
KaTaJIn3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKUE YPaBHECHMUS.

[lonsitTue o ckopoctn xumMuuyeckod peakuuu. lloHsTue 006 oOpaTUMBIX U
HEOOpATUMBIX XUMHYECKUX peakiusx. [IoHSTHE O TOMOT€HHBIX U TE€TEPOreHHBIX
peakuusax. Ilonstue o xaranuse. lloHsaTue 0 XMMHUUYECKOM paBHOBeCHUU. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XMMHUYECKOW PEaKUMU U TOJOXKEHHE XUMHYECKOTO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIIEKTPOHHBIH OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHOMN pEaKInu. CocraBienue ypaBHEHU I

OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA €  HKCMOOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopusi NEKTPOIUTUUECKON AUCCOLMALUU. DINEKTPOIUTHI U HEIICKTPOIUTHI.
Katnonbl, aHuoHbl. MeXaHU3M AUCCOUMALMM BEUIECTB C PA3JIUYHBIMU BHUJAMU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu vionHoro obmeHa. YclnoBUS MPOTEKAHUS PEAKIIUM MOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAHUUW M COJICH B CBETE MPEJCTABICHUN 00 JICKTPOIUTUYECKOU JTUCCOIHAIUU.
KauectBenHble peakiiny Ha UOHBL. [TOHSITHE O TUIPOIU3E COJCH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHME C MOJEISIMH KPHUCTALIMYECKUX PEIIETOK HEOPraHUYEeCKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W amMasa), CIOXKHBIX BEIHIECTB
(x71opuaa HaTpHsl), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu OT
BO3JICHCTBUSA Pa3IUYHbBIX (DAKTOPOB, HCCIIEIOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB
BEILECTB, IIpollecca JHUCCOLUMALMU KHUCIOT, WIeioYed M coiedl  (BO3MOXKHO
UCIIOJIb30BAHUE BHUAEO MATEPUATIOB), MPOBEICHUE OIBITOB, HWLIIOCTPUPYIOIINX
NPU3HAKUA TTPOTEKAHUS PEAKIMA MOHHOTO0 oOMeHa (0O0pa3oBaHHE OCajKa, BbIIEICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX pEaKUui (FOpEeHHE, PEaKUUH Pa3loXKeHUs, COCIUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C MOMONIbI0O KAUECTBEHHBIX pEaKLUHU Ha
VOHBI, PEUICHHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 1 MX COeJUHECHUSA

O6mast  xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune W (pu3mdyecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C
MeTajylaM{, HeMeTa/lamMH, ulenodamu).  XsopoBogopord.  ComsiHasKUCIIOTA,
XUMHUYECKUECBOMCTBA, MOJYYCHUE, TPUMEHEHHE. J[elCTBHE XJIOpa U XJIOPOBOIOPOIA
Ha OPraHHU3M 4eJIOBEeKa. BaxkHelue XI0puasl U UX HAX0XKICHUE B IPUPOJIE.

OO6mrast xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTerneHu oOKucieHus. CTpoeHue U (PU3HUECKUE CBOICTBa
MIPOCTBIX BEIECTB — KUCIOPOJA U CEPhl. AJINIOTPOINHbIE MOAU(DUKAIIMKA KUCIOPOaa U
ceppl. Xumuyeckue cBoiicTBa cepsl. CepoBomopon, cTpoeHue, (U3UYECKHE U
XUMHYECKHE CBOMCTBA. OKCHIBI CE€pbl KaK NPEACTABUTEIN KHUCJIOTHBIX OKCHUIOB.
CepHas kuciora, pu3nyecKkue U XuMUYECKue CBoWcTBa (00IIHMe KaK MpeacTaBUTENs



KJlacca KHUCIOT M crnenuduueckue). XUMUYECKUE PEaKLUH, JeXKallhue B OCHOBE
MIPOMBIIJIEHHOTO CHOc0o0a MOJy4eHHUs] CEepHOM KHCIOThl. IlpuMeHeHne cepHoil
KucaoThl. ConM CepHOM KHUCIOThI, KAaueCTBEHHAs peaklHs Ha CyJIb(aT-uoH.
Haxoxxnenue ceppl U €€ COCOUHEHUN B IpUpoAEc. XHUMHUYECKOE 3arpsA3HEHUE
OKpY’Karolen cpeibl COETMHEHUSIMU CEePbl (KUCIOTHBIE T0XK/H, 3arps3HEHNUE BO3AyXa
1 BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHUS.

O6mass xapakrtepuctuka snemMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. A30T, PACHPOCTPAaHEHHE B MPUPOJE,
dbuznyeckue U XxuMuueckue cpoiictBa. KpyroBopot azora B mnpupojae. AMMHAK, €ro
dbu3nYecKkue U XUMMUYECKUE CBOMCTBA, ModydeHue u npumeHeHue. Coau aMMOHUS,
ux (puznueckue M XMMHYECKUE CBOWCTBA, MpuMeHeHune. KauecTBeHHas! peakius Ha
MOHBI aMMOHUsA. A30THas KHUCJIOTa, €€ ToJiydeHue, (Pu3nueckue W XUMHUYECKHUE
cBoiicTBa (0OmIME Kak TMpeACTaBUTENd Kjacca KHUCIOT U crHeludpuyecKue).
Hcnonp3oBanue HUTPATOB U COJie aMMOHHSI B KQU€CTBE MUHEPAJLHBIX YOOpECHUH.
XUMHUYECKOE 3arpsi3HEHHE OKpYKaloUled cpeibl COeAMHEHHUS MU a30Ta (KUCIOTHbBIE
JOKIM, 3arpsi3HEHHE BO3JyXa, MMOYBbl M BOAOEMOB). Docdop, amIOTPOINHbIE
moaubukanuu pochopa, pusudeckre u xumudeckue croictea. Oxcua pochopa (V)
u (dochopHas kuciora, ¢GU3MUECKHE U XUMHYECKHE CBOMCTBA, TMOJIy4YEHHE.
UcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka 3jeMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHCIECHUS. YTIEPOJ, aIOTPONHbIe MOIUDUKaIINH,
pacnpocTpaHeHue B MpHUpoJE, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA. AAcopOIus.
Kpyrosoporyraepona B npupoje. OKcuasl yriepoaa, ux Gpu3nueckue 1 XuMUYeCKue
CBOICTBa, JEHCTBME HA OKUBBIE OpPraHU3Mbl, I[OJIy4YEeHHUE U MPUMEHEHUE.
DKoJIOTHYECKHE TPOoOJIEeMbl, CBsA3aHHbIE ¢ OKcuaoMm yriaepona (lV), rumoresa
rI00aJBLHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIN 3P deKT. YronabHas KUCIOTa U e
coimu, uX (U3MYECKHE M XUMUYECKHE CBOWCTBA, IMOJYYCHHE M MPUMEHEHUE.
KauecTBeHHas peakiusi Ha kKapOoHaT-moHBI. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHaUanbHbIE TOHATHS OO0 OPTraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, allETUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasi KHUCIIOTA).
[TpupoaHbIe UCTOYHUKH YTIIEBOJOPOAOB (yroJyib, IPUPOAHBIN Ta3, He(TH), MPOAYKTHI
ux mnepepaboTku (OC€H3MH), UX POJb B OBITY W TPOMBINUIEHHOCTH. [loHsTHE O
OMOJOTUYECKM BaKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yriaeBoAax — U UX POJH B KU3HU
yesnoBeka. MarepuanbHOE €IMHCTBO OPIraHUYECKUX U HEOPTAHUYECKUX COECUHEHUM.

Kpemuuii, ero @usnueckue ¥ XUMHUYECKHUE CBOWCTBA, IMOJIYYEHUE U
npuMenenune. CoeuHeHUsT KpeMHusl B ipupoje. O01re npeacTaBieHus 00 OKCHUe
kpemaus (IV) m kpemHueBoi kuciiore. CHIMKATBI, UX HCIOJIb30BaHHUE B OBITY, B
MPOMBINIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepualbl: KEepamMuKa, CTEKJIO,
neMeHT, OeToH, kene300eToH. IIpoOmembl  0€30MacHOTO  MCMHOJIB30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHUE O0Opa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE MTPU3HAKOB UX
MPOTEKaHMUsI, OMbITHI, OTpaxkarome GU3NIeCKue U XMMHUUECKUE CBOMCTBA rajlOT€HOB
U UX COCIMHEHUHN (BO3MOKHO HCIIOJIb30BaHUE BUIACOMATEPHATIOB), O3HAKOMIICHUE C
oOpasznaMu XJIOpUAOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C O0Opa3laMu cepbl U e
COCMHEHUsAMH (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEpPHAIIOB), HAOJIOJICHHE
mpouecca OOyriaMBaHUs caxapa IMOJA JACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOMU
KHUCJIOTBl, HW3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBICHHOW CEpPHOW KHCIIOTHI,
MPOBEJICHNE KAaY€CTBEHHOW peakiuu Ha Cynb(aT-uoH W HAOIIOJEHUE MpU3HAKa €€
MPOTEKaHUsI, O3HaKOMJIeHHE ¢ (U3UYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa U uX
coeIMHEHN (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEpPUaIoOB), 0Opa3liaMu a30THBIX U
dochopHbIX ymoOpeHui, moNydyeHHue, COOMpaHUE, paclo3HABAHUE W HM3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX PEeaKIMii Ha MOH aMMOHUs U docdar-
VOH M M3yYECHHUE MPU3HAKOB WX MPOTECKAHMS, B3AaUMOJICUCTBUE KOHIIEHTPUPOBAHHOM
AQ30THOM KHCIIOTBI C Meapl0 (BO3MOXKHO UCIIOJIb30BAHHE BHACOMATEPHUAIIOB),
U3ydeHHue MoOJeJiel KpUCTAIUIMYECKUX pEemETOK anmasa, rpadura, Qysiepena,
03HAKOMJICHHE C TIPOIIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOWCTBOM MPOTHBOTA3a, IMOJyYECHHE, COOMpaHHUE, pacllO3HABaHUE H
U3YUYEHUE CBOWCTB YIJIEKUCIOr0 Tras3a, NPOBEJACHUE KAUYECTBEHHBIX pEaKUWid Ha
KapOOHAT M CUJIMKAT-UOHBI U M3yYEHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIHMEN CUIMKATHOW MPOMBINUIEHHOCTH, PEIICHUE JKCIIEPUMEHTANbHBIX 3a7ad
no teme «Ba)kHelllne HEMETAIIbl U UX COEAUHEHUSD).

MeTausbl M UX COeITMHEHUS

OO61ast XapaKTepUCTUKA XUMUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenus B [lepuoguueckoit cucreme xumuuyeckux siemMeHToB Jl. M. MenneneeBa
u cTpoeHusi atToMoB. CTpoeHue MeTamuioB. MeTtalnyeckas CBs3b U METaJNIMYECKas
KpUCTAJUIMYECKAs] PEMIETKA. OJNEKTPOXUMHUYECKUM psii HANPSIKEHU METaJlIoB.
duznyeckue W XMMHUYECKHE CBOWCTBa MeTauioB. OOmmue CcrnocoObl MONTyYeHHS
MeTtaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTBI MX OT
koppo3un. CmiaBel (CTanb, YyT'yH, AIOPATIOMUHHUIN, OpOH3a) M WX NPUMEHEHHE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[Ilesounble MeTasuibl: MOJIOXKEHWE B llepronnyeckor CHCTEME XHMHYECKUX
anemeHToB /. M. MeHneneeBa, CTpOGHHE MX aTOMOB, HAaXO0XICHHE B IIPUPOJE.
du3nyueckue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus W Kamus). OKCHUIIBI U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meI0YHbIX METAJIOB U UX COCTUHEHHM.

[[lemoyHO3EMENBHBIE ~ METAJUIBI MAarHuil W KaJbLUW: T[OJOXEHHE B
[Tepunoauueckoit cucteme xumMuyeckux 3yeMeHToB J[. . MeHnaeneeBa, CTpoeHHE UX
aTOMOB, HAaXOXJ€HUE B mpuponae. OU3NYECKUEe U XUMHYECKUE CBOWCTBA MAarHus W
Kanblisg. BakHelime coeuHeHns Kalblns (OKCHUI, THAPOKCHUI, coiin). KECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AnrOMUHMI: NOJIO)KEeHUE B llepmoanueckoi CUCTEME XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHME aToma, HaxoxJaeHWe B mnpupone. duznueckue u



XUMUYECKHE CBOMCTBa amtoMUHUS. AMDOTEpHBIE CBOMCTBAa OKCHIA M THUIPOKCUJA
ATIOMHUHMUSL.

Kenezo: nonoxenue B [lepuonnueckoin cucreme XumMuIeckux 3neMeHToB /. 1.
MenneneeBa, CTpOEHUE aTOMa, HaxoXJIeHue B npupoje. Gusnyeckre U XUMUYECKUE
cBoicTBa »xene3a. Okcuabl, rugpokcuansl u conu xenesza (ll) u xeneza (lll), ux
COCTaB, CBOMCTBA U IOJIyYECHHUE.

Xumuueckuiit IKCnepumenm:

O3HAaKOMJICHME C oO0pasllaMud METauUIOB M CIUIAaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMU, U3yU€HHUE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO MCIIOJIb30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHJA KaJIbIIUS W HATPHUA C
BOJOM (BO3MOXHO MCHOJb30BAHME BHUJACOMATEPUATIOB), HCCIEJOBaHUE CBOMCTB
KECTKOM BOJIBI, MpoIlecca TOPEHUs Keye3a B KUCIopoie (BOZMOXKHO HCIIOIb30BaHUE
BUJIEOMAaTepUaIoB), MPU3HAKOB NPOTEKAHMUSI KAUYECTBEHHBIX pEAKIM Ha WOHBI:
MarHus, Kajblusg, amfoMuHus, IuHKa, kemesa (II) wu xemesa (M), memu (1),
HaAOJII0/IEHUE U OMMCAaHKUE MIPOIIECCOB OKpAIIUBAHUS TUIAMEHU MOHAMU HATPHs, Kalus
U Kajgblusg (BO3MOXXHO HCIIOJIb30BaHHE  BHJEOMATEPHUAJIOB), HCCIICIOBAHHE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS MU THUAPOKCHUIA IIMHKA, pEIIeHUE
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakxHelIne MeTauibl U UX COCTUHCHUS».

XuMHS U OKpPY:KaLIas cpeaa

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM KW3HM 4YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHMYECKHX peakuuid B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXKalolleld cpeasl (MpeiesbHas AOoMmycTUMas
KOHLEeHTpauus BewecTs, ganee — [I/JIK). Ponp XuMuu B pemieHMH 3KOJIOTMYECKHX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3y4YeHre o0pa3loB MaTepHalioB (CTEKJIO, CIUIABHI METAJUIOB, IMOJHMEpPHbIE
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MexnpeAMETHbIX CBA3€H NpU HU3yYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK W TOHSATUN, SBISAIOMIMXCS CHUCTEMHBIMU IS  OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIacCuPUKaAIusi, TEePUOJANIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, MO/JIENb, SIBJIEHUE, MAPHUKOBBIN 3(PQEKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®usnka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaIMOaKTUBHOCTD, MoOJIeKya, ANEKTPUUYECKUM 3apsi, MIPOBOJIHUKU,
MOJIYNIPOBOJAHUKH, TUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHME BEUIECTBA, ra3, PAacTBOpP, PACTBOPUMOCTb, KPHUCTANIMUECKash pPEIIETKa,
CIUIaBbl, PU3NUECKUE BEIUUYUHBI, €JUHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO,
IUTAHETHI, 3BE30b1, CoTHIIE.



buonorusi: ¢orocuHTes, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbIE
yInoOpeHus, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIIbHbBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE  pe3yJabTaThl OCBOCHHUS MPOTPAMMBbI  OCHOBHOTI'O  OOIIEro
o0pa3oBaHUsl JIOCTUTAIOTCS B XO0Ji€ OOYy4YEHUSI XUMUM B EIUHCTBE Y4eOHOU U
BOCIUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIUOHHBIMU POCCUHUCKUMH
COITMOKYJIbTYPHBIMU ¥ JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPHUHSITHIMU B
oOliecTBe TpaBWJIaMU M HOPMaMH TIOBEJEHUS M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJbTaThI OTpakaroT TOTOBHOCTD oOyJarommuxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  IIEHHOCTHBIX  OpPUEHTalUil WU
paciIipeHue OMnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJI€ B YACTHU:

1)maTpMoTH4eCKOro BOCIMTAHUS

IIEHHOCTHOTO OTHOIIECHUS K OT€UYECTBEHHOMY KYJIBbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACIEIWI0, TIOHUMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpHON HH(MOpMalnuendn o
NEPEAOBBIX JOCTHKEHHUSIX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NOPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIC3HOM, Y4eOHO-HCCIIeI0OBATEILCKON, TBOPUCCKON U APYTUX BUAAX JAEATCIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JESITENbHOCTH TIPU BBIMOJHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3a/1ad, BBIMOJIHCHUN XHUMHYECKHUX JKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B TIPOIECCE ITON YUeOHOU JESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEJICHHUE U
ITOCTYIIKM CBOMX TOBAPHILEHN C IMO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJIEICTBAN NOCTYIIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XWMHYECKOM pEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHsA IPUPOABI, B3aUMOCBA3SAX 4YEIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE MJIsI OOBSICHEHHS HAOJIIOJAaeMbIX IPOIECCOB WM SBJICHUM,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE



HaBBIKOB  CaMOCTOSITEILHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU
TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpelcTBaMU  MH(OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0O M TO3HAHUIO, JHO0O3HATENIBHOCTb, T'OTOBHOCTh U
CIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON 1€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJIECHHOCTH U YPOBHSI 00YUEHHUSI B JabHEHIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH YKWU3HU, OTBETCTBEHHOI'0 OTHOIIEHHUS K CBOEMY 3710POBbIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >XKU3HH, OCO3HAHUE TOCIEJICTBUN U HEMPUSITHE
BpEAHBIX  NpHUBbIUEK  (YyMOTpeOJieHUs  aJKOroJyig, HApPKOTHUKOB,  KYpEHHs),
HEOOXOAUMOCTH  COOJIFOJICHUS TpaBUJl  OE30MACHOCTH TMpU  OOpallleHuH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY M peaJIbHOM JKU3HU,

5)TpyaoBOro BOCIMTAHMS:

UHTEpEC K MPaKTUYECKOMY M3yYeHHIO mpodeccuid U Tpynaa pa3iudyHoOro poja,
yBaXXEHUE K TPYAY U pe3ysibTaTaM TPYIO0BOW JEATEILHOCTH, B TOM YUCJIE HAa OCHOBE
MPUMEHEHHMs MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBINA BHIOOp WHIWBHUIYATbHOU
TPACKTOPUU TPOJOJDKCHUST OO0pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, yCIemHon
npodeccroHaIbHON JCATEILHOCTH W PA3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6)3K0,10rM49eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, ITIOHUMAHHE LIEHHOCTH 3J0pPOBOIO U
O6e3zomacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICHUXWYECKOMY 3JI0POBBIO, OCO3HAaHUE IIEHHOCTU COOIIOACHUS
npaBMJI 0€30IMaCHOTO MOBEACHUS MPU pabOTe C BEUIESCTBAMH, a TAKXKE B CUTYAIUSX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU U3YYCHUH XUMHUH, IS
pEIIEHUs 3aJ]1a4, CBSI3aHHBIX C OKPYXAIOWICH MPUPOAHOM CPENOM, IJISI MOBBIICHUA
VPOBHS  JKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS  TJOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MpoOJeM M MNyTel UX pelIeHUs MOCPEACTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHUpOBaHUST MUPOBO33PECHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPUS, TMPUHIIHII,
runore3a, (axkT, cucTeMa, MPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MpeAMeTax U MO3BOJAIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IEIOCTHOU
Hay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHble NeNCTBUs (MIO3HABATENbHBIC,
KOMMYHHUKAaTHBHBIE, pEryJATUBHbBIE), KOTOpble oOecrneunBaroT (HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHIO Y4YEOHOM
NeSATEeIbHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

Ba3oBble Joruveckue aeicTBus:

YMEHHS WCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHHWHA: PACKpPBIBATh CMBICT XUMUYECKUX TOHATHH (BBIACISATh MX XapaKTepPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBS3h C JPYTHMH TOHSTHUSMHU), HCIIOIH30BAThH
MOHATHS I OOBSICHCHHUS OTICIbHBIX (PAKTOB W SIBJICHUH, BBIOMpATh OCHOBAaHUS U
KPUTEPUHU IS KIaCCUPUKAIMK XHUMHYCCKUX BEIICCTB W XUMHUYECKHUX PEaKIIH,
YCTaHABJIMBATh TMPUIUHHO-CIICJACTBEHHBIE CBS3M MEXAY OOBCKTaMU H3YYCHUS,
CTPOUTH JIOTUYCCKUE PACCYXKICHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, TI0 AHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMECHHE TIPUMCHAThL B TIPOIECCE IIO3HAHWS TOHATHS (MPEIMETHBIC U
METaNpeIMETHBIC), CUMBOJINUYECKHE (3HAKOBBIC) MOJCIIH, HUCIIOIB3YEMbIE B XUMHH,
peoOpPa3oBBIBaTh MIUPOKO MPUMEHSIEMBbIC B XUMHH MOJICIBHBIC MPEACTABICHHS —
XAMHYECCKUH 3HAK (CHMBOJI DJIEMEHTA), XHMHUYEcKas QopMylia W ypaBHEHHUE
XUMHYECKOW PEAKIMM — TPU PEIICHUU Y4eOHO-TTO3HABATEIBHBIX 3a]a4, ¢ YYETOM
BTUX MOJICIBHBIX TMPEACTABICHUI BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC
NPHU3HAKA H3y4aeMbIX OOBCKTOB — XMMHUYECKUX BEIIECCTB M XUMHUYCCKHX PCaKIIHM,
BBISBJIATH  OOIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIICJICTBCHHBIC  CBSI3M W
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE UCIOJIb30BaTh IOCTaBJICHHBbIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAUeCTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpEeTeHHe OmbITa MO IJIAHUPOBAHHUIO, OPTraHU3alMd U IPOBEJACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOdofaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO TMPOTHO3UPOBATh €TI0 pe3ysbTaT, (POpMyIHpoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECTOBAHUS, COCTABIATH OTYET O
poJieJIaHHON padoTe.

Pab6ora ¢ undgopmanmei:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH M HWHTEPHPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM MPEACTABICHHS, MOIYYaeMYI0 U3 PAa3HBIX HCTOYHUKOB
(Hay4gHO-TIOMYJISIpHAs JINTEpATypa XUMUUYECKOTO COJIEp KaHMs, CITPABOYHBIE MTOCOOUS,
pecypcel UHTepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uHbOpMaIHIO;

yMEHHE TPUMEHSITh Pa3InYHbIE METOJBI M 3aMpoChl MPH TMOUCKE W O0TOOpe
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TO3HABATENBHBIX 3a]lad ONPEeIEHHOr0 THIA, MPUOOPETEHUE OIbITA B
0o0JacCTM  MCMONB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHM,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO HCIIONH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTHUMAJBHYIO (HOpPMY TpeacTaBIeHUS HHPOPMAIMHA U
WUTIOCTPUPOBATh  pElIaeMble 3aJadd  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpa@uku U KX KOMOMHALUSIMU;



YyMEHHE HUCMOJb30BaTh W  aHaluW3UpoBaTh B Ipoiecce yuyeOHOH U
HCCIIEIOBATEIBCKON AEATETbHOCTH HHGPOPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOI0 XO3SIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIe MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

yMEHUS 3alaBaTh BOMPOCHI (B XOJ€ Auanora u (Win) JUCKYCCUH) MO CYIIECTBY
obcyxmgaeMolt  Tembl, (GOPMYJIUPOBATH CBOU MPEAJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TIPE/IJIOKCHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  IOJYYCHHBIE  pe3yJbTaThl  IO3HABATEILHOU
NESATeIbHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAIIMIO PE3yJIbTaTOB
BBITIOJTHEHUS XUMHMUYECKOTO JKCIepUMeHTa (71a00paTOpHOro OIbITa, J1abOpaTOpPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUS Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHON W UCCIIEIOBATENIbCKOM JAEATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX
npoOsieM Ha OcHOBe Yyu€Ta OOUIMX MHTEPECOB U COIVIACOBAHMUS MO3UIUH
(oOcyxaeHusi, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMbI», KOOPJUHAIINS COBMECTHBIX
NEUCTBHM, OMpeleNIieHe KPUTEPUEB MO OLICHKE KavyeCTBA BBIMOJHEHHOW PabOThI U
ApyTHE).

PeryisiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE NeHCTBHSI:

YMEHUE CaMOCTOSITEILHO OIpPEACATh IeNH JeATebHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI pelieHUus YYeOHBIX U
NO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBIIATbH WU KOPPEKTUPOBATH
OPEMJIOKEHHBI QITOPUTM JIEUCTBUA MpU BBINOJHEHUM 33JaHUA C  Y4YETOM
MOJIYYeHUS HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O pE3yJibTaTa 3asBJICHHOW II€IH, yMEHUE
UCIIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaraeMbI€ B YCIOBUU 3aJIlaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJAbTAaTOB IO OCBOEHHUIO  0053aTEIHHOTO
COJIep)KaHMsI, YCTaHOBJICHHOTO JaHHOW (QenepanbHOl pabodeit MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIONIMMHUCS HAy4yHbIE 3HAHUSA, YMEHUS H CIOCOOBI
NeHCTBHM, cieruduaecKue s MPEeIMETHOM 001acTh «XUMUS», BUABI ICITCIIBHOCTH
[0 TMOJYyYEHHID HOBOTO 3HAHUSA, €ro MHTEPHPETAUU, MPeoOpa30BaHUI0 U
MPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K konity oOydenus B 8 kjiacce mpeJMETHBIE pe3yibTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHATHI: aToM, MOJEKya,
XUMUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIsIpHAasi Macca, KOJUYECTBO BEIlleCTBa, MOJb, MOJISIpHAsE Macca, MaccoBas
JI0JISI XUMUYECKOT0 AJIEMEHTA B COCIMHEHUU, MOJISIPHBII 00bEM, OKCHI, KUCIIOTA,
OCHOBAaHHUE, COJIb, AJEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHUS, XMMHUYECKAs
peakius, Kinaccupukalys peakinii: peakiiui COeANHEHUS, PEAKIIUU Pa3JI0KEHUS,
peakiuu 3aMeIleHUs, peakiuu OOMEHa, 3K30- U HHAOTEPMHYECKUE DPEaKIHH,



TerI0BOM A(PheKT peakiuu, SAPO aToMa, IEKTPOHHBIA CJIOW aToma, aTOMHAas
opOuTanb, paadyc aroMa, XHUMHYECKas CBS3b, IMOJSIpHAsT M HEMOJspHas
KOBQJICHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, pacTBOP, MaccoBas J0Js
BellleCcTBa (MPOIIEHTHAS! KOHIICHTPAIIMs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUU U MPUMEHSTh
9THU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUII;

UCII0JIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS (OPMYJT BEIIECTB U
YPAaBHEHUN XMUMUYECKUX PEAKLUN;

OTPENIECNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHCJICHHUS DJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, IPUHAJIC)KHOCTh BEIIECTB K
OnpeaeéHHOMY KJIacCy COCAMHEHHH Mo ¢opMynaM, BUJ XUMHUYECKOH CBSA3U
(koBaJIeHTHAs M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpbiBaTh  cMmbichn  I[lepuogmueckoro  3akonma J[. WM. Menneneena:
JEMOHCTPUPOBATh  MOHMMaHWE  TEPUOJMYECKON  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT WX MoJjiokeHus: B [leproguueckoil cucrteMe, 3aKOHOB
COXpPAHEHMsSI MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJSPHOTO
y4€HHUsI, 3aKOHa ABOTaapo;

OMHUCBHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuoanyueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inuyaTh MOHATHS «rJ1aBHAs noarpynna (A-rpymma)y»
u «noboynHas noarpynna (b-rpynmna)», Manesie U 60JbIIKME EPUOJIBI, COOTHOCUTH
o0o3HaueHusi, KoTopble wumerorca B Tabmune «llepmonanueckas cucrema
xumuyeckux snemMeHtoB JI. 1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB M 3apsj sjpa, oOIlee Yucio
ANEKTPOHOB U PACTIPEEICHUE UX TI0 AIEKTPOHHBIM CIOSM);

KJIacCU(UIUPOBATh XUMHUYECKHE DJIEMEHTBhl, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peaklnu (10 YKMCIY U COCTaBy YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
0 TeTuIoBOMY (P dexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEpXkAasi ONUCAHHE NPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kad€CTBEHHOTO
COCTaBa, BO3MOKHOCTH IMPOTEKAHUS XUMHUYECKUX MPEBpAIlCHUN B Pa3TUUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa MO (opMylie COSAMHECHHS, MAaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUYEThl MO YPABHEHUIO XMMHYECKOUN
peakuu;

NPUMEHSTh OCHOBHBIC OIEpPAIlMHd MBICIUTEIBHON JIEATEIbHOCTH — aHajlu3 M
CHHTE3, CpaBHEHHUE, 0000IIEHNE, CHCTEMAaTH3AI1I0, KIIACCU(PUKAIIUIO, BBISIBIICHUE
MPUYMHHO--CJICJICTBEHHBIX CBSI3€M — VIS HW3YyYCHUS CBOMCTB BEIIECTB U

XUMUYECKUX PEaKINil, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUSI — HAOJIO/ICHHE,
M3MEpEHUE, MOJEIUPOBaAHUE, FKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN );



e CIEAOBaTh IpaBWJaM IMOJb30BaHUA XHUMHUYECKOM MOCYI0H M J1a00paTopHBIM
000pyAOBaHUEM, a TAKXKE MpaBUJIaM 0OpalIEHUs C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU MO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYEHUIO UM COOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOU I0JEH PacTBOPEHHOIO
BEIECTBA, IUIAHUPOBATH M NPOBOJAUTH XHMHYECKHE OKCIEPUMEHTHI 10
pPAacIO3HABAHHUIO PACTBOPOB IIEJIOYEW M KHUCJIOT C TMOMOIIBK HHIWKATOPOB
(makmyc, dheHondraneut, METUIOPAHX U APYTHE).

K koniy oOydenus B 9 kijacce mpeIMeTHbIC pe3ysibTaThl Ha 0A30BOM YpPOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

® pACKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHATHH: XUMHUYECKHM DJIEMEHT,
aToM, MOJIEKyJia, MOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, JJICKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas
peakiusi, XuMUYecKasi CBsI3b, TEIJIOBOM A(PdeKT peakuuu, MoJib, MOJISIPHBIN
00bEM,  pacTBOp,  JJCKTPOJIMTHI,  HEAJICKTPOJUTHI,  DIECKTPOITUTHUYECKASL
JTUCCOIMAIIMSI, PEAKIUM HMOHHOTO OOMEHa, Karajau3aTop, XUMHYECKOe
paBHOBecue, oOpaTUMble W  HEOOpaTUMbIE  peakIuu,  OKHCIUTEIIhHO-
BOCCTAHOBHUTEIIPHBIC PEAKIIMHM, OKHUCIUTEIh, BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTAHOBIICHUE, AJJIOTPOTHS, aMPOTEPHOCTh, XUMHUUYECKas CBSI3b (KOBAJICHTHAs,
VWOHHAs, METAJUIMYECKAs), KpHUCTAJUNINYECKas pemeETKa, KOppo3us METAIIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOUN peaklnH, MPEAEIIbHO TOMYyCTUMas KOHLIEHTPALIHS
ITJIK BemiecTna;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX MOHSATUA U NPUMEHSTH
AT MOHSATHUSA MPU OMUCAHUU BELIECTB U UX MPEBPALLICHUII;

® KCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHHsS (DOPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUM;

® OIpeaensaTh BaJCHTHOCTh W CTENEHb OKHUCIEHUS XHUMHUYECKHX 3JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCy COENWHEHW 1o QopmylaM, BUJ XUMHUYECKOW CBsi3M (KOBaJeHTHas,
WOHHAsl, METAJUIMYECKasl)) B HEOPraHWYECKUX COEIUHEHMSIX, 3apsii HOHA [0
XUMHYECKOW (hopmysie, XapakTep Cpeabl B BOJIHBIX PACTBOpPaX HEOPTaHUUYECKUX
COEMHEHUM, TUIl KPUCTANTUYECKON pPEeIIETKU KOHKPETHOTO BEIIECTBA;

e packpeiBath cmbica [lepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIUMUYHYIO
dopmy Ileproamaeckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS
«rmaBHas noAarpynmna (A-rpynma)» u «nobounas noarpynma (b-rpymnmna)y, manbie
u Oonpliie TEPHOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HWMEIOTCS B
MEPUOANYECKON TabJinile, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siApa, oOlIee YUCIO 3JIEKTPOHOB U
pacnpeesieHue X Mo JIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIHME 3aKOHOMEPHOCTH



B HM3MEHEHUU CBOWMCTB SJEMEHTOB W HX COCJUHEHHH B TpelesiaX MablX
MIEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS MX aTOMOB;
KJIacCUUIIUPOBATHL XUMUYECKUE DJIEMEHThl, HEOPraHWYECKHE BEIECTBA,
XUMUYECKHE peakinu (10 YKMCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEUIECTB,
no TermioBoMy 3P(dEeKTy, M0 H3MEHEHUIO CTENEHEW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CreUpUUIECKUE XUMUYECKUE CBOMCTBA
IPOCTBIX W CIOXKHBIX BEIISCTB, IMOATBEPXKIas ONMUCAHUE MPUMEPAMH
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOITUX XUMHUYCCKUX PEAKITUH;
COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKON TUCCOIMALMM KHUCIOT, IIET0uYe u
COJICHM, TOJHBIE W COKpalI€HHBIE YpaBHEHUS peakiuii HOHHOTO OOMeEHa,
ypaBHEHUS DPEaKIHM, MOATBEPKAAIONIUX CYIIECTBOBAHUE T'E€HETUYECKOWU CBS3U
MEXy BEIIECTBAMH Pa3IUYHBIX KJIACCOB,;

pacKpbIBaTh CYIIIHOCTh OKHUCJTMTEIIBHO-BOCCTAHOBUTEIIBHBIX peakiuii
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECCKUX MPEBPAICHUIN B PA3IMYHBIX YCIOBHUIX;
BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMylie COCAMHEHHS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peakuuu;

coOIoaTh MpaBWiia TMOJb30BAHUS XMMHYECKOM MOCYAOW M J1aO0pPaTOpPHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBUiIa OOpaIIEeHHUsI C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU 110 BBIIIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB T10
MOJIYYCHUIO U COOMPAaHUIO Ta3000pa3HbIX BEHIECTB (aMMHUAKa M YTIEKUCIOTO
rasa);

IPOBOAUTH PEAKIUU, TOJATBEP)KIAIONINEe KAYECTBEHHBIH COCTAaB pa3IUYHBIX
BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOpUJI-, OPOMHI-, UOAH -, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTAaHUUYECKUX
BEILECTB;

IIPUMEHSATh OCHOBHBIC OICpAllMM MBICITUTEIBPHON JEATeIbHOCTH — aHallu3 W
CHUHTE3, CpaBHCHHE, OOOOIICHWE, CHCTEMAaTH3allMi0, BBIIBICHUE IPUYUHHO-
CICACTBEHHBIX CBS3€H — JJIA HW3YYEHHS CBOWCTB BEIICCTB M XHMHYCCKHX

peaKkiuii, eCTeCTBEHHO-HaYyYHbIE METOJbI MMO3HAHUSI — HAOJIOJIEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (peajbHbI U MBICJIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KoauyecTtBouacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | Konrpoabnbiepador | IlpakTtuueckuepador
TEMIIPOrPaMMbI o0pa3oBaTebHbIEpecypc
11 0 bI bl
bl
Pa3nen 1.IlepBoHayaibHbIEXUMHUYECKHENOHSITHS
11 Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS 5 9 bubnuorexa [JOK
' Y MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 B 15 1
CHECTRA 1 XHMITICCKHCpeaktiiu https://m.edso0.ru/7f41837c
Hroromnopaszneny 20
Paspnen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BEIEeCTB
bu6mmoreka [IOK
2.1 B K I 0 6
O3AYX. RUCIOPOA. HIOHATHE 0O OKCHIax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopon.Ilo € 0 KHCJIOTaxX U CO 8 1
AOPOZ.ZIOHATHE O KUCHOTAxX # CoTix https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Boga. P I e 00 5 1 1
OAa. TACIBOPRL. TOWITHE Ob OCHOBAHIIX https://m.edsoo.ru/7f41837c
OCHOBHBIEKJIACCHIHEOPTraHUYECKUXCOETUHEH bubnuoreka [JOK
24 . 11 1 1
ui https://m.edsoo.ru/7f41837c
Uroronopazneny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xummuueckux 31eMeHnToB [, U. MengeneeBa. CTpoeHneaToMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

[Tepuonnueckuii 3akoH u Ilepuoanueckas

bu6mmoreka [JOK
3.1 .. 7
CUCTEMAa XUMHUYECKUX JIEMEHTOB /] https://m.edsoo.ru/7fA1837c
Mennene-esa. CtpoeHuearoma
3.9 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubmuoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c
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bu6mmoreka [{OK

Wtoronopaseny 15 https://m.eds00.ru/7f41837¢
p 3 bu6mmoreka [IOK

€3CPBHOCBpPEMA https://m.edso00.ru/7f41837¢
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9 KUIIACC

N KoauuecTtBouacoB DJIeKTPOHHbIE
; (ma¢poBbIe)
n/ HaumenoBaHue pa3jesioB U TeM nporpaMmmbl | Beer KourpoabsHubiepador IIpakTHyeckuepador
o0pa3oBaTe/bHbIEpecypc
1 0 bl bl
bl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkuu
11 [ToBTOpEeHME U yriuyoieHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEAKII 4 bubnuoreka [JOK
' ui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeIMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 BHCHI\-;GHTO]I: IVAI-)r Ibl. YTJIEpOJ U KPEMHHUM 8 1 2 bubmmorexa [JOK
' DYHHEL POA TP https://m.eds00.ru/7f41a636
Y UX COEIMHEHUS
Hroronopazneny 25
Paznen 3.Meranbl 4 MX COeIMHEHUS
bu6nmoreka [JOK
3.1 06 i 4
HIHECBONCTRANCETANIOR https://m.edso0.ru/7f41a636
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3.9 B . 16 bubmuoreka [JOK
. AXKHCUIIINEC METAJIJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pasznen 4.Xumus u okpyskaiomas cpeaa

41 B oBeKa 3 bubmmoreka [{OK
' CUUCCTBA 1 MATCPHATIBL B KHIHH HCT https://m.edsoo.ru/7f41a636
Hroronopasznemy 3
p 3 bubmmoreka [IOK

C3CPBHOCBPEMA https://m.edso0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 68
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