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HOACHUTEJBHASA 3AIINCKA
[TporpaMMa 1Mo XMMHUM Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUSI COCTABIICHA
Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM
IpOrpamMMbl OCHOBHOTO o0uiero oopasosanusi, npeacrasieHHbx B PI'OC 00O, a
Takke Ha OCHOBE (enepasibHON paboyeill mporpaMmbl BOCIUTAHUA U C YUETOM
KOHLETIIIUK TPernojaBaHus y4eOHOTO mpeaMera «XuMus» B 00pa3zoBaTEIbHBIX
oprannsanuax Poccniickon @enepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBIECHUE O LEsAX, OOl CTpaTreruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IIPENYCMAaTPUBAET PACIpPENCIICHHE €ro I0 KJaccaM U CTPYKTYPUPOBAHHE 11O
pazzienam M TeMaM MpPOrpaMMbl MO XHMHH, OMNPEAEHSeT KOJIMYECTBEHHbIE H
Ka4eCTBECHHbIEC XapaKTEPUCTHKU coJiepKaHus, PEKOMEHyEMYIO
IIOCJIENOBATEIBHOCTh ~ M3YYEHUS XHMHM C YY4ETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTUKM Yy4eOHOro Ipolecca, BO3pPACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OIpeaesieT BO3MOXXHOCTH IpeaMera  JUis
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbTaTaM oOyueHHs XMMUU Ha YPOBHE IeJIel U3yUeHHs IIpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JIEATEIbHOCTH OOYYarolerocsi Mo OCBOEHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparT (popmHupyeMble XUMHEH MNpPEACTaBICHUS O B3aMMOIPEBPALIECHUIX
HHEPrud M 00 HBOJIOLMHU BEUIECTB B MPUPOJE, O IMYTAX PEHIeHUs TiI00aibHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBON U KOJOTHUYECKON O€30MMacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:



CHOCOOCTBYET  peanu3alMyd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENbHOM Yy4eOHOM  JeATeThbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HaKOMUT CO CHeuu(PUKoi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPOJIbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TarnoM B (P OPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECNEeYMBAIOTCS CHEeUpUKON
COJepKaHusl  y4yeOHOro IMpeaMera, KOTOPbIM  SBISETCS  I€Aaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHHsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATHI XUMHUHU, OCHOB
HEOPTaHWYECKONM XUMHUU W HEKOTOPHIX OTIEIbHBIX 3HAYMMBIX TOHSITHI
OPraHUYEeCKON XUMUH.

CtpykTypa coiep>kaHus MPOTrpaMMbl IO XMMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEeMHOTO Tonaxoja kK e€ m3ydeHuro. CopepkaHHe CKIAIbIBACTCS M3 CHUCTEMBI
MOHSTUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUIECKON
peakuuu. OOe 5TH CHUCTEMBbI CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
MOCIIEIOBATEIHLHOTO PA3BUTHUSI 3HAHWN HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHUA O CTPOCHHUU aTOMaA U XUMHUYECKOMN CBA3U,



— TMPEACTaBIECHUN 00 DIIEKTPOJIUTUYECKOH JAUCCOLMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS PpPacCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS NIOCIEA0BATENBHO OT OJTHOTO
YPOBHSL K JPYroMmy, BBINONHAS (YHKIUU OOBSICHEHHS U TPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U IOJYYCHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME TpPOrpaMMbl IO XHMHUH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABISAIOIIECH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METO/JAaM IO3HAaHWs B Hayke. M3yueHue XMMHH NPOUCXOAUT C IPUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid Mup»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy w3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHUHM CHUCTEMBI XMUMHUYECKHX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHUS TpPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiuui, B ((OPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HUCCIEeI0BaTEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKUE 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,

CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;



— HampaBJIEHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MpUOOIEeHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCiIoBHM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIUMUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0med (YHKIIMOHATBHOM M  €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHH
XUMHMH, TPUMEHATh HUX IpPU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYAOBOM JIESITEIbHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi TI'yMaHUCTUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOyJeHus.

OOuree 4yMCJI0 YaCOB, OTBEACHHBIX JIA M3y4YeHHs] XMMHH HAa YPOBHe
OCHOBHOT0 001Iero oopa3oBanusi, cocraBisier 136 yacoB: B 8 kiacce — 68

yacoB (2 yaca B He/leJ110), B 9 Ki1acce — 68 yacoB (2 yaca B HeJ1eJ110).



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOILEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHS XMMHH B €IMHCTBE Y4YeOHOU U
BOCITUTATEIbHON JEATENBHOCTA B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCUUCKHUMH
COLIMOKYJBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, TPUHSATHIMU B
oOmiecTBe TMpaBWJIaMd M HOPMaMH TIOBEICHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMHN O0yYarOIIHNXCS.

JIn4HOCTHBIE pe3ynbTaThl OTPaXKaroT TOTOBHOCTH oOyuaromuxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM  MO3UTUBHBIX  ILIEHHOCTHBIX  OpHEHTALM U
pacUIMpEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHOTHYECKOTO BOCTIMTAHMSA

LIEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIE[IUI0, TIOHMMaHUsA 3HAYCHUS XUMHUYECKOM HAyKM B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOW HH(POpMALHMEH O
MEPEAOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OpPEACTaBICHUS O COLUAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHMKAaTUBHOMW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, y4eOHO-UCCIEOBATENbCKOM, TBOPUECKOW U IPYTUX BUIAX JEATEIbHOCTH,
TFOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JESATENBHOCTH MpPHU  BbINOJIHEHUU
y4eOHbIX, MO3HABAaTEIbHBIX 3a/Ja4, BBITOJIHEHHUH XHMHUYECKHX HSKCIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B TIpOIECCe ITOM YUEOHOU JACSITEIHbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEIACHUE U
MOCTYIKM CBOMX TOBAapUIIEH ¢ MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS NOCIEACTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:



MHUPOBO33PEHUYECKHAE TIPEIICTABIICHUS O BEMIECTBE M XUMHYECKON pEaKIlnu,
COOTBETCTBYIOIIIMNE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W COCTABIISIOIINC
OCHOBY IJIi TIOHMMAaHHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPHUPOJBI, B3aUMOCBSA3SX UEIOBEKA C
TIPUPOTHOM CPEIOH, O POJIM XMMHH B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAMPABICHHBIE HA TOJIYYCHHE HOBBIX 3HAHHU TIO
XUMUHU, HEOOXOAUMBIC ISl OOBSICHEHHS HAOIIOaeMbIX IPOIIECCOB U SIBICHHM,
MO3HABATEIIbHON, WH()OPMAIIMOHHOW W YHTATEIbCKOW KYJIbTYPHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOH pabOThl C yYeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypoOr, TOCTYMHBIMA TEXHHMYECKUMH  CPEICTBaMU  WH(MOPMAIMOHHBIX
TEXHOJIOTHi;

WHTEpEeC K OOYYECHHMI0O M T[O3HAHHUIO, Jt0003HATEIBLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOSKTHON U MCCIIEIOBATENBCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS O0YUYCHUS B JaTbHEHIIIEM;

4) opMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMUE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHHWE IOCIICJACTBUA W HETPHUSITHE
BPEAHBIX  TpPUBBIYEK  (YMOTpeOJieHUs  alKoroJis, HAPKOTUKOB,  KYpEHHs),
HEOOXOJIUMOCTH  COOJIOJICHUS] TMpaBul  OE30MacHOCTH MpU  OOpallleHUH  C
XUMUYCCKUMH BEIIECTBAMH B OBITY U pEaTbHOU KU3HH,

5) Tpy10BOT0 BOCIIUTAHMSA:

WHTEpEC K MPAKTHYECKOMY H3YYCHHIO Tpodeccrii U Tpyaa pasIudHOro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaM TPYIOBOH NIEATETLHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS TIPEIMETHBIX 3HAHHUM 10 XUMHUHU, OCO3ZHAHHBINA BBIOOP WHIUBUYATBHON
TPACKTOPUH TIPOJOJDKEHUS O0pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX WHTEPECOB M TMOTPEOHOCTEH, YCHEITHOU
npo(ecCHOHATBEHON JEATeTLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CpEJIe;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:



AKOJIOTUYECKH IeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, ITOHUMAHHUE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MUEeCKOMY M TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
paBuJl 0€30MMacHOTO MOBEICHUS IIPH paboOTe C BEIIECTBAMH, a TAaK)KE B CUTYaIIMSX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU W3YUYCHUH XUMHH, IS
pellieHusl 3a7a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOAHON CpPEoM, ISl MOBBIIICHUS
VPOBHSI  DKOJIOTHYECKOW  KyJIbTYphl, OCO3HaHHUS  TJIOOQJIBHOTO  XapakrTepa
AKOJIOTMYECKUX TMPOOJIeM M TyTeH WX pEIICHUs IOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaTHCSI UM B TMO3HABATEILHOM,
KOMMYHHKATUBHOM M COLMAIBHOM MTPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B coctaBe wMmeTampeAMETHBIX PE3yJbTAaTOB BBIACHSAIOT 3HAUYUMBIC JJIA
dbopMupoBaHUS MHPOBO33PEHHUS OOICHAYYHBIC MOHATHUS (3aKOH, TECOpPHUsI, PUHIIMII,
runoresa, (akT, cucTrema, IPOIECC, DHSKCICPUMEHT H JIpyroe.), KOTOphIe
WCTIONBL3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeAMETaX U IMO3BOJISIIOT Ha
OCHOBE 3HAaHMM W3 ATUX MPeaMeTOB (OPMHUPOBATH NPEACTABICHHUE O IEIOCTHOM
Hay4YHOU KapTHUHE MHpa, U YHUBEpCAIbHbIC yuyeOHbIC NEUCTBUS (ITO3HABATEILHBIE,
KOMMYHUKATUBHBIE, PETYJISATHBHBIE), KOTOpblE OOECIeYuBalOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEILHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOM
JIESITEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS

ba3oBble J1oruuyeckue qeMCTBUA:

YMEHHSI HCIMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHMM: PaCKphIBaTh CMBICI XHMHUYECKUX TOHATHH (BBIICISATH HUX XapaKTEepHbIC
NPU3HAKU, YCTAaHABIMBATh B3aMMOCBSA3b C JPYTUMH TOHSTHSMHU), HCIOJIH30BAThH
MOHATHS I OOBSCHCHHS OTJCIBbHBIX (DaKTOB M SBIICHHWM, BBIOMpPATh OCHOBAHUS U
KpUTEpHH IS KJIaCCH(UKAIIMA XHUMHYECKUX BEIISCTB M XUMHUYECKHX PEaKIIHi,

YCTaHaBJIMBATb IPUUYHUHHO-CIICACTBCHHLIC CBA3H MCKIY 00BEKTaMU HN3Y4YCHUA,



CTPOUTH JIOTUYECKHE PACCYXICHHs (MHIYKTUBHBIC, NEAyKTUBHBIC, TIO AHAIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE TPUMEHSITh B TIPOIECCe TMO3HAHUS TOHATHS (IIPEIMETHBIE U
MeTanpeaIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, HUCIOJIb3yeMble B XHMHH,
peoOpazoBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHU MOJEIbHBIC MPEACTABICHUS —
XUMHUYECKUNA 3HAaK (CHMBOJI DJJIEMEHTAa), XHUMHUYeckas QopMmyna U ypaBHEHHE
XUMHUYECKON pEaKkIuy — MPH pPEUICHHH Y4eOHO-TIO3HABaTENbHBIX 3a/1ad, C y4ETOM
ATUX MOJCIBHBIX MPEICTABICHUA BBIABIATh U XapaKTEPU30BaTh CYIIESCTBEHHBIC
MPU3HAKU M3Y9aeMBIX OOBEKTOB — XMMHUYECKUX BEICCTB U XMMHYECCKUX PEaKIIHil,
BBISIBJSITH ~ OOIME  3aKOHOMEPHOCTH,  NPUYMHHO-CICJCTBCHHBIC  CBSI3U U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUIX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

yMEHHUE HCIIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TAaK)Ke B Ka4ECTBE OCHOBBI JJis1 (DOPMHUPOBAHHS TUTIOTE3BI TIO MPOBEPKE
PaBUJILHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

npUOOpEeTeHHe ONbITa MO I[JIAHUPOBAHWIO, OPTaHU3allMd U MPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaOmIoJaTh 3a XOJIOM  IpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HopmMyaupoBaTh 000OIICHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIEIOBAHUS, COCTABISTh OTUET O
MpoJIeTaHHOM padore.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpPATh, AaHAIM3WPOBATH W HWHTEPIPETHPOBATH HWH(OpPMAIHIO
Pa3IUYHBIX BUAOB M (HOPM MPEACTABJICHHS, TOJIYYaeMYI0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAS JIMTEpATypa XUMUUECKOTO COJIepKAHUs, CIIPABOUYHbBIE TOCOOMSI,
pecypcsl IHTepHETa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHUE TPUMEHATH pPa3IMYHbIC METOJBI W 3alpOoChl MPH IOUCKE M OTOOpe
uHDOpMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHCHUS
y4eOHBIX M TO3HABaTEIbHBIX 3a/1ad OMPENEIEHHOTO THIMA, MPUOOPETEHHUE ONbITA B

0o0JlaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,



OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOHCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMYy HpelICTaBiICHUs MHPOpMaLUU U
WUIIOCTPUPOBATh PEIIAEMble 3aJauyd  HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu GopmMamu rpaduKd U UX KOMOUHAIMSIMU;

YMEHHE HCNOJb30BaTh W  aHaJM3UpOBaTh B  Ipolecce ydyeOHOW W
MCCIIEIOBATENbCKON ACSITeIbHOCTH WH(OPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIOPTA HA COCTOSTHUE OKPYkKAIOLIEH TPUPOIHONU CPEBI.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJie Auajora u (Win) IMCKYCCUU) MO CYIIECTBY
oOcyxnaemMoil  TeMbl, (OPMYJIHpPOBaTb CBOM  NPEIOKEHUS  OTHOCHUTEIBHO
BBIIIOJIHEHHSI IPEJVIOAKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOU
NEATEIBbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JE€NaTh IIPE3EHTALNIO PE3YIIBTATOB
BBINIOJTHEHUS XMMHYECKOTO JKCIEepUMeHTa (71abopaTOpHOrO OMbITa, JabopaToOpHOM
paboThI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[TO3HABATEJIbHOM M UCCIEN0BATENbCKON NEATEIbHOCTH MPU PEIICHUH BO3HUKAKOUIUX
npobsieM Ha OCHOBE Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS IO3ULIUN
(oOcyxieHrs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIMS COBMECTHBIX
NEeWCTBUH, OMpeNesICeHe KPUTEPUEB MO OILEHKE KayeCTBa BBHIMOJHEHHOW pPabOThI U
TpyTue).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LEJIH JESATEIIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBAThH W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3(PPEeKTUBHBIE CIOCOObI pELIEHUs YYEOHBIX U
[TIO3HABATEJIbHBIX  3aJa4, CaMOCTOATEJIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  QJITOPUTM  JEUCTBUM MPU  BBIIOJHEHUM 33aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LENH, YMEHHE

HCII0JBb30BAaTh U aHAJIM3UPOBATh KOHTCKCTHI, ITPCAJIaracMbIC€ B YCIIOBUH 3a)1aH1/11“4.



HNPEAMETHBIE PE3YJIBTATHI
B cocraBe nmnpeamMeTHBIX pPE3yJbTaTOB [0 OCBOCHHUIO  00S3aTEIBHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON pabodelt MporpaMmoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYAIOIUMUCS HaydHbIE 3HAHMS, YMEHHS U CIIOCOOBI
NeNCcTBUM, crienuduyeckue sl IpeAMETHON 00J1acTh «XUMUS», BUABI JEATEILHOCTU
[0 TOJIYyYCHHIO HOBOTO 3HAHMS, €ro HWHTEpIpETalud, NpeoOpa3oBaHUI0 H
MIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsX.
K xoniy oOyuenus B 8 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHSTUH: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJAHAS), BAJIEHTHOCTb, OTHOCHUTENbHAsA aTOMHas M
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIPHAs Macca,
MaccoBasi JI0JII XUMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHWE, COJb, JJIEKTPOOTPULATENBHOCTD, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiacCUpUKaIMs peakluuid: peaxiuu
COEIMHEHHUSI, PEAKIIMH PA3JIOKEHUSI, PEAKIIMK 3aMEICHUS, pEaKIIM 0OMEHa,
9K30- U DHIAOTEPMHUYECKUE pPEaKIUU, TEIoBoM »hQeKT peakiuu, sapo
aToma, SJEKTPOHHBIA CJIOM aroMa, aToMHasi OpOuTaNb, paguyc aroMma,
XUMHYECKasl CBS3b, MOJSAPHAs M HEMOJSApPHAs KOBAJEHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MAacCOBas JI0JIs BEIIEeCTBA (MPOIICHTHAs
KOHLIEHTpaIus) B pacTBOPE;
® JWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TMOHITUA W
IIPUMEHSATH 3TU ITOHATHS IPU ONMMCAHUU BELIECTB U UX MPEBPALLICHUMN;
® HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTaBlIeHUsI (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEaKLUN;
® ONpeneNsATh BAJICHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COCAMHCHHSX,
CTETIEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIC)KHOCTh

BELIECTB K OMNpEACIEHHOMY KJIacCy COeIMHEHUH 1o ¢dopmysnam, BUJ



XUMUYECKON CBSI3M  (KOBAJIGHTHAasI W HMOHHAsl) B HEOPTraHUYECKUX
COEIMHEHUSAX;

packpeiBathb cmbica  I[lepuoamueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOJMYECKON 3aBHCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT HX IOJOXKeHHs B llepuogmyeckol cucteme,
3aKOHOB COXPAaHEHUs MacChl BEHIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJICKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;

ONMKCHIBATHL M XapaKTepu3oBaTh TabmuuHyio Qopmy I[lepuonuueckoi
CUCTEMbI XUMUYECKHUX AJIIEMEHTOB: pPa3inyaTh NOHATHUS «TJaBHAs MOJArPYIIa
(A-rpynma)» u «mobGounas moarpynna (b-rpymma)», manbie u Ooibliue
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUsS, KOTOpPhIE HMEIOTCS B TaOIUIE
«llepuomnueckas cucrema xumuueckux sneMeHToB . M. MenneneeBa» c
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan siapa, oOIIee YKHCIO JIEKTPOHOB M paclpeiesieHue uX Io
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYEeCKUE BEIECTBa,
XUMUYECKHE peakiuu (10 4YHMCIy U COCTaBy Y4YacTBYIOIIMX B pPEaKlUU
BEIIIECTB, MO TEIIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXkIas OMUCAHHE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHUI B
Pa3IUYHBIX YCIIOBUSX;

BBIUHCJISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChbl BELIECTB,
MacCOBYIO JIOJIIO XHMHYECKOTO JJIEMEHTa 1O (opMylie COeIUHEHUS,
MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO
XMMHUYECKOU peakiny;

MIPUMEHSTh OCHOBHBIE OMEPAIIMU MBICIUTEIbHON NESTEIbHOCTH — aHAU3 U

CHUHTE3, CpaBHCHHE, OO0O0OIIEHHE, CHUCTEMATH3allhio, KIIacCH(pUKAIUIO,



BBISIBICHHE NPUYUHHO--CJIEACTBEHHBIX CBSI3€M — JJII M3YyYEHHsS] CBOMCTB
BELIECTB U XMMHYECKUX PEAKIIUi, €CTECTBEHHO-HAYUHbIE METOJIbI MO3HAHUS
— Ha0NroAeHUe, U3MEpEeHue, MOJACIUPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

® CJeA0BaTh MPAaBWJIAM MOJB30BaHUS XUMHUYECKOW MOCYAO0N U J1abOpaTOpHBIM
o0opyJoBaHMEM, a TaKXKe I[paBWiaM oOpallleHus C BellecTBaMU B
COOTBETCTBMM C HHCTPYKUUSMH TIO  BBINOJHEHUIO  JIADOPATOPHBIX
XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOPOAA), IPUTOTOBJICHHIO PACTBOPOB C OINPEACIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTBI [0 PACIO3HABAHUIO PACTBOPOB IWIECIOYEN U
KHCJIOT C IOMOUIBIO MHJIMKATOPOB (JIaKMYC, (heHONPTanenH, METHIIOPAHK U
JIpyTHe).

K xoniy oOydeHus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

® PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHUN: XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KAaTHOH, AHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATETBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasl peaklus, XUMHUECKas CBs3b, TEIUIOBOH 3(PPEeKT peakuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBecHe, OOpaTUMble W  HeoOpaTUMBbIE  pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKUCIUTEb, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTaHOBJIEHHE, AJUIOTPONHUs, aM(POTEPHOCTh, XMMHUUYECKas
CBs3b (KOBAJICHTHAs, NOHHAs, METAJTIMYECKasl), KpUCTalInyeckasi pemérka,
KOPpO3HsI METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaKIuu, MPeneibHO
nonycrtumas konueHtpanus [I/IK Bemecrtsa;

® JUIIOCTPUPOBATH B3aMMOCBSI3b  OCHOBHBIX XHMMHUYECKHX TOHITHH U

IIPUMCHATH 3THU IMOHATHUSA ITPHU OINMMCAHHUHN BCHICCTB U UX HpCBp&H.ICHHfI;



® UCHOJB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBIEHUS (OPMYJ BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUM;

® OMpENEATh BAICHTHOCTh M CTENEHb OKUCIECHHUS XUMHYECKHUX JJIEMEHTOB B
COCAMHEHUAX  PAa3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
oTnpeAenéHHOMY KJIACCy COSTUHEHHM 10 popMyiaM, BUJl XUMUYECKON CBSI3U
(KoBaJieHTHAsi, MOHHAs, METAIMYECKas) B HEOPTaHMUECKUX COEIMHEHUSX,
3apsi] MOHA M0 XUMUYECKO opmyIie, XxapakTep cpebl B BOIHBIX pacTBOPax
HEOPraHWYECKUX COEIMHEHH, TUIl KPUCTAUIMYECKOW PEIETKM KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cMbicn [lepuoamueckoro 3akona J[. . MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: ONHCBHIBATH M  XapaKTepHU30BaTh
Tabmuunyo (opmy Ileprognueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» H  «1o0o4dHas
noarpynna (b-rpynma)», wManble U OOJdbIIME TEPUONBI, COOTHOCHUTH
0003Ha4YEHHUsA, KOTOPhIE UMEIOTCS B MEPUOJUUECKON TaOIUIlE, ¢ YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHUMHUYECKHX 3JEMEHTOB (COCTaB U
3apsa  szapa, oOllee YHCIO JJIEKTPOHOB M paclpeiesieHue HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTHL OOIIME 3aKOHOMEPHOCTH B W3MEHECHHU
CBONMCTB 3JIEMEHTOB M HX COCIWHEHUW B Mpelerax MajiblX I[EpUOAOB M
[JIAaBHBIX TOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

e KJIacCUPUIMPOBATH XHMHUYECKHE DJJIEMEHTHl, HEOPraHWYECKHE BEIlECTBa,
XUMUYECKUE peakuuu (M0 YKUCIy M COCTaBy YYacTBYIOLIMX B pPEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(@eKTy, M0 HU3MEHEHUIO CTENEHEHl OKHUCIIEHUs
XUMUYECKUX DJIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTH) OONIME W CHCIUPUUIECKUE XHUMHUUYECKHE
CBOMCTBA NPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPXKAas ONUCAHUE
OpUMEPAMH  MOJIEKYJIIPHBIX M HWOHHBIX YPaBHEHUHW COOTBETCTBYIOLIUX
XAMHUYECKHUX PEaKIIN;

® COCTaBJIATh YPAaBHEHUS JIEKTPOJIMTHYECKOW JUCCOUMALNN KUCIOT, EI0Yen

U COJICH, MOJHBIE M COKpPAIIEHHbIE YpPAaBHEHUS PEaKIMii MOHHOTrO OOMEHa,



YpaBHEHUS PEaKIHi, TMOATBEPKIAIONINX CYIIECTBOBAaHUE TEHETHUYECKOU
CBSI3U MEXK/1y BEUIECTBAMU PA3IMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;
POTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUSI XHMHUYECKUX TMPEBpAllCHU B pa3IUYHBIX
YCIIOBHSIX;

BBIYHMCIISATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO »JJIEeMEHTa 1o (opmylie CcoequHEHUs,
MacCOBYIO JIOJIIO BEIIECTBAa B PacCTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHAYECKOMN PEAKLINH;

coOJII0/IaTh TIPaBWJIA TOJIb30BAHUS XMMHUYECKOW MOCY/ION U JabopaTOPHBIM
obopynoBaHuEM, a TakXkKe TMpaBuia oOpalleHus C BeElIeCTBaMH B
COOTBETCTBHM C HHCTPYKIUSAMH TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa U yTJIeKUCIIOTO ra3a);

IPOBOJUTH PEAKIIUH, MOJTBEPKAAIOININE KAUYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: pPACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI-, HOIUI-,
kapOoHat-, Qocdar-, cuiMKaT-, Ccyab(har-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI ¥ HMOHBl HM3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHLHOW JCSITCIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEeMATU3AIINIO, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JUIsl M3yYEHUS] CBOWCTB BEIIECTB M XWMHUYECKHUX
peakiuii, eCTeCTBCHHO-HAyYHBIE METOJbl TIO3HAHWS — HaAOIIOACHHUE,

U3MEpEeHne, MOJEINPOBAHUE, IKCIIEPUMEHT (peaIbHbIM 1 MBICIICHHBIN ).



COAEPXKXAHUE OBYUYEHUSA
8 KIIACC

IlepBoHaya/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMHUM B JKM3HHM YE€IOBEKA. XHMHUSA B CHUCTEME HayK.
Tena u BeniecTBa. @U3nUECKUEe CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[Tonsatue o meromax mo3HaHus B XuMuHU. Yucteie BemiectBa U cMmecu. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3IEMEHTbl. CHUMBOJIBI XHUMHYECKHUX
sneMeHTOB. [IpocThie U ClOKHbBIE BellleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAs aToMHas Macca. OTHOCUTENbHAas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOTO AJIEMEHTa B COCTUHCHUH.

KomuuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3bp KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IMHHI] BemiecTBa. Pacuétel 1o dopmynam
XUMHAYECKUX COCTMHEHUMN.

Ou3NYECKUEe U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKas PEAKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHHUSI MacChl BeIIECTB. XUMHUYeckue ypaBHeHusa. Kiaccuduxanus
XUMHUYECKUX PEAKINi (COeMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMMUYECKOW TOCYJIOM, MpaBUjaMHU pabOThl B Ja0OpaToOpuu u
npuémMamMu oOpamieHusl ¢ J1JabopaTOpHBIM 000PYJOBAaHWEM, U3YYCHHE M OIKCaHUE
bu3UYeCKX  CBOMCTB  0Opa3l0OB  HEOPraHWYECKUX  BEIIECTB, HAOIIOJCHUE
dusnueckux (MIaBjIeHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUTICHHUE
U KOHJCHCAIUSl BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, NMPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONMCAaHUE
MPU3HAKOB  MPOTEKaHUs  XUMHUYECKHMX  peakuuil  (pas3jiokeHue  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3ioKEeHHE THAPOKCHUIA
Menu (II) mpu HarpeBaHuu, B3auMOJAEICTBUE *kKeme3a ¢ pacTBopoMm conu meau (ID),
M3y4EHUE CTIOCOOOB pa3/ieJIeHUs] CMECE: C TMOMOIIbI0 MarHuTa, (UILTPOBAHHE,

BbIIapUBaHUE, AUCTWIUISALUS, XpomaTtorpadusi, MpPOBEACHHE OUYMCTKH MOBAPEHHOU



conlu, HaONIOAEHWE W  ONHUCaHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3aHUE MOJEIEH MOJEKYI
(1mapocTepKHEBbIX ).

Baskneiinue npeacTaBuTeIM HEOPraHNYECKUX BelIeCTB

Bo3nyx — cmecek razos. CocraB Boznyxa. Kuciopom — 3JI€MEHT M MPOCTOE
BemiecTBO. HaxoxaeHue Kucimopona B MpUpoae, (u3MUecKue U XUMHUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsbl
MOJIYYEeHHS KUCIOpoa B 1abOpaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT kuciopoa
B nipupoe. O30H — aIOTpOonHAs MOAU(DUKAIIIS KUCIOPOA.

TeruoBo#t >PheKT XUMUYECKON peakiui, TEPMOXUMUYECKUE YPABHEHHUS, HK30-
U SHIOTEPMHUYECKHE pEeaKUuuu. TOIUIMBO: Yrojiib M METaH. 3arpsS3HEHUE BO3/1yXa,
yCUJIEHUE MMTAPHUKOBOTO 3(PdekTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonopoxa — anemeHT u npocroe Bemectso. Haxoxnenue Bogopoaa B IpUPOE,
(¢u3nUecKrue 1 XMMUYECKHE CBOWMCTBA, IPUMEHEHHUE, CLIOCOOBI morydeHus. Kucinorsl
U COJIU.

Moutsipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBI.
HacplnieHHble M HEHACBILIEHHBIE pacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1oyl BeUleCcTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBAaHMS.
Ponbs pacTBOpoB B mpHpojae M B KU3HMU 4esoBeKa. KpyroBopoT BoAbl B MPHUPOJE.
3arpsi3HeHHEe NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOX.

Knaccudukauus nHeoprannueckux coeauHeHuid. Oxcuapl. Kiaccudukanuys
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE,  KHUCJOTHBIE, aM{(OTEepHbIE) U
HecoseoOpasyromue. Homenkiatypa okcuaos. duznyeckrue 1 XMMHUUECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIoB.

OcHoBanus. Krnaccuduxarnuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusa. HomeHkiarypa ocHOBaHui. PU3NUYECKHE U XUMHYECKUE CBOMCTBA

ocHoBaHui. [TonydyeHne OCHOBaHUN.



Kucnotel. Knaccudukanus xucinor. Homenknarypa kuciaor. dusnueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Pan axtuBHoctn wmerawuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenknarypa coneil. dusnyeckne W XMUMHUYECKHE CBOWCTBA COJIECH.
[Tonyuenue coneu.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPENICIICHUE COAEPKAHUS KHUCIOPOJa B BO3AYyXE, MOJy4YECHHE,
coOupaHue, paclo3HaBaHWE U M3yUYE€HHE CBOWCTB KHUCJIOpOJa, HaOIIOACHHE
B3aUMOJCHCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBUSA BOZHUKHOBEHHS M IPEKPALICHUS
ropenus (moxapa), O3HaKOMJICHHE ¢ oOpasllaMyd OKCHUJIOB U ONKMCAHUE UX CBOWCTB,
MoJy4yeHue, coOupaHue, pacrno3HaBaHUE U HU3YyUEHHE CBOMCTB BOJOpoja (TOpeHHe),
B3auMojielicTBie BojopoAa ¢ okcugom Meau (II) (Bo3MoOXkHO wHCHONB30BaHUE
BHJICOMATEpUAJIOB), HAOIOJIEHUE OO0pa3loB BEHIECTB KOJMYECTBOM | MOJb,
UCCJIeIOBAHUE OCOOECHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM JI0JIEM PAaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBUE BOJBI C METaIaMu (HAaTpUEM U KaJibI[ueM) (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICOMATEPUAIOB), HCCIEIOBAaHUE OOpa3IOB HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHUS OKPACKU HHAUKATOPOB B
pacTBopax KHUCIOT W Iesiodel, uzydeHue B3aumojehctBusi okcunpa menu (II) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C MeTaulaMH, PEaKIUid HEeUTpaln3aluu,
MOJTYyYE€HHE HEPACTBOPUMBIX OCHOBAHMM, BBHITECHEHHE OJHOTO METallia JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3314 10 TeMe «BaxHelime Kiacchl
HEOPTraHUYECKUX COEAUHEHUID.

Iepunonuyeckuit 3axkoH u llepumoamuyeckass cucremMa XHMHMYECKHX
iemenToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XHMHUYECKAs CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTEILHbIE PEAKINU

[lepBbie TOMBITKM KJACCU(DUKAIMA XUMHUYECKUX OdjeMeHToB. [lonsTHe o

rpymmax CXOJHBbIX 3JICMCHTOB (I].IGJIO‘-IHI)IC Hn IMCJIOYHO3CMCIIBHBIC MCTAJJIBI,



raJloreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEpHbIE OKCUABI U
TUAPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. KopoTkonepuoanas u amHHONEpHoaHas dhopmbl [leproamdeckoit
cucteMbl xumMpuyeckux oayeMmeHtoB [[. M. Menneneesa. llepuoasl W rpynimsl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI DJIIEMEHTA.

Crpoenune atomoB. CoctaB aTtoMHbIX siaep. M3oromel. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYEK  aTOMOB  HepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
Ileppnommueckonr cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTM M3MEHEHHUsI paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U MEPUOIAM.

3nauenue Ilepmoanueckoro 3akoHa M IlepuoanyecKkoi CUCTEMBI XMMHUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Haykn W npaktuku. JI. 1. MenneneeB — yuéHbli u
IPaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosiipHass W HEMOJIApHAsi)  CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucieHns. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakunu. [Iponeccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA ILIMHKA C pPAacTBOpaMU KHCIOT M IIEJ0YEH, MPOBEICHHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPHI  OKUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakliuy pas3ioKeHHsl, COeTUHEHUS).

Mesicnpeomemmuoie cea3u

Peanu3anuss MeXnpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYUIECTBJISIETCSL YEPE3 UCIIOJIH30BAHUE KAaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TOHATUH, SBISIOIMIMXCS CHUCTEMHBIMH JUIA OTHAEJBHBIX IMPEIMETOB

CCTCCTBCHHO--HAYYHOI'O IHUKJIA.



OO1Iue ecTecTBeHHO--HAy4YHbIe MOHSTHUS: HAy4dHbIM (DakT, rUmoresa, Teopus,
3aKOH, AaHaldu3, CHUHTE3, Kiaccudukanus, MEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®uznka: MaTtepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsijl, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, ((M3MUeCKUe BETUYHHbI, CAMHULIBI U3MEPEHHUS,
KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAIbI, TOPHBIC MTOPOIBI, TTOJIC3HBIC
MCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeCKasi peakuus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cuctemMa XMMHYECKUX 3JEMEHTOB /l.
N. MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B WM3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KNS, KAIBLHS U UX COCTMHEHUI B
COOTBETCTBHUM C IOJIOKEHHUEM 3JIEMEHTOB B [lepnoandeckoil CUCTEME U CTPOECHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPHUCTALUIMYECKOM PEIIETKU U
BHJIa XUMHYECKOU CBA3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHYECKHE
CBOMCTBAa BEIECTB, OTHOCSAUIMXCS K pa3JIMYHBIM KJaccaM HEOPTraHUYECKHX
COCIMHEHHI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMu4ecKuX peaklyi Mo pa3audHbIM MpU3HaKaM (110 YUCTy U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILECTB, MO TEIJIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTETNEHEW OKHUCJICHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). IK30- U SHJI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHUSI.

[TonsitTue o ckopocT xummueckoi peakuuu. [lorsTne 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHATHE O TOMOTrEHHBIX M TeTePOTE€HHBIX

peakuusx. Ilonsatue o karamuse. [loHsTHE O XMMHYECKOM paBHOBECHU. DaKTOPBHI,



BJIMAIOOIUC Ha CKOPOCTH XUMHYECKOM p€akiyn M IOJIOKCHUC XHUMHUUYCCKOI'O

paBHOBECHS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  JJCKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON pEeaKLuH. CocraBnenue ypaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUMHA €  HCIOJIb30BAaHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 37IEKTPONUTHUECKOW NHCCOUMALNU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonbl, aHuoHbl. MexaHW3M AMCCOLMALIMM BEUIECTB C Pa3IMYHBIMH BHJIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu moHHoro oOMeHa. YcJIOBHUS NMPOTEKaHUS peaklMidé MOHHOTO OOMEHa,
IIOJHBIE W COKpAalIEHHBIE WOHHBIE ypaBHEHMS peakuuid. CBOMCTBA KHCIOT,
OCHOBAaHHI M COJIEH B CBETE MPEACTABICHUA 00 ANEKTPOIUTUUECKON AHCCOLUALINU.
KadecTBeHHbIe peakuny Ha HOHBIL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJACISAIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB W HEMeTauioB (rpadura M anmMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIMHU OT
BO3CHCTBUS pa3IMUHBIX (PAKTOPOB, UCCIEOBAHHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, Ipollecca JAMCCOLUMALMUA KHUCJIOT, MIeJoued U cojedl  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUACO MAaTEpUANIOB), MPOBEICHHE OIbBITOB, WJUIFOCTPUPYIOLIUX
NPU3HAKK MPOTEKAHUs PEaKluii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BHIICICHUE
raza, oOpa3oBaHUE BOJbI), ONBITOB, WIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEakUuil (FOpeHue, peakUuu pas3JIoKEHUs, COCTUHEHHS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C MOMOLIBI0 KaYE€CTBEHHBIX PEAKLUU Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3aa4.

Hemeranbl u MX coeIMHEHUA

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — rAJION€HOB. XMMHUYECKHUE CBOICTBA HA IPUMEPE XJIOopa (B3aUMOAECHCTBHE C

MeTajlylaM{, HeMeTa/ulaMH, Ienodamu). XiiopoBoaopoa. ConsiHas KHCIIOTa,



XUMUYECKUE CBOMCTBA, MTOJIyYeHUE, MPUMEHEHHeE. [[eficTBHE X10pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esioBeka. BaykHeime XIopuasl U UX HaX0XKJIEHUE B IPUPO/JIE.

OObmas xapakrepuctuka 3yeMeHTOoB VIA-rpymnmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne M (pU3MUecKHe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOAU(PUKALIMU KUCIOpOAa 1
cepbl. XuMHUYecKkHe CBoiicTBa cepbl. CepoBOIOpPOA, CTPOCHHE, (PUINYECKUE U
XUMUYECKUE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCJIOTHBIX OKCHIOB.
Cepnas kucnora, pU3NYECKUE U XUMUYECKHE CBOMCTBA (00IIME KaK IpeaCTaBUTENs
KJlacca KHUCJIOT W crenupuyeckue). XUMUYECKUE PEeaKlUd, JIekKallue B OCHOBE
IPOMBILUIEHHOTO CcIloco0a TOJy4YyeHUs CepHOM KHCHoThl. llpuMeHeHue cepHOM
KUCIOThl. CoOJM CEepHON KHUCIOTHI, KauyeCTBEHHAas peakiuusi Ha CyJab(}aT-uoH.
Haxoxnenue cepsl M €€ coenMHEHHMHM B mpupone. XUMHUYECKOE 3arps3HCHHE
OKPYXKAIOILEH Cpebl COETMHEHUSIMU CEPBI (KUCIOTHBIE JOXKAM, 3arPA3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHUS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHA. A30T, pacHpOCTpaHEHHE B NPUPOJE,
(¢u3nueckue U xumMudeckue cpoiictBa. KpyroBopor a3ora B mpupoae. AMMHUAK, €ro
(¢usnyeckue U XUMHUYECKUE CBOMCTBA, MOJydeHHE U NpuMmeHeHue. Colu aMMOHUS,
ux (puznyeckue U XMMHUYECKHE CBOMCTBA, MpuMmeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHUSA. A30THAsl KHUCJIOTa, €€ TMOoJIyueHHe, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (OOmIMEe Kak TMpeACTaBUTENS Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHrne HUTPATOB U COJIEW aMMOHHUS B KaUeCTBE MUHEPAJbHBIX yIOOpEHHM.
XUMUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpellbl COCAUHEHUSIMH a30Ta (KUCIOTHBIE
JOXIHW, 3arpsA3HEHUWE BO3[yXa, MOYBbl M BOJMOEMOB). Docdop, amIOTPOINHBIE
Moaudukanuu dpocdopa, puznyeckue u xumuueckue cporictsa. Oxcup docdopa (V)
u (Qochopnas kucnora, GUNUECKHE W XUMUYECKHE CBOWMCTBA, MOJIyUYCHUE.
Hcnons3oBanue hochaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OO6mrast xapakrepuctuka 3yeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. YTJIEepOoJ, aNIOTPONHbIE MOAUDUKAIIIH,

pacrpocTpaHeHrue B Tpupojie, GU3UYeCKHe U XUMHUUYECKHUE CBOMCTBA. AJCOpOIHSL.



Kpyrosopot yraepozaa B npupoae. Okcuasl yriepoa, ux Gpusndeckue u XuMHUIeCcKHe
CBOMCTBA, JECHCTBHE HA JKMBBIE OPraHU3MBbl, IIOJy4YEHHE U NPHUMCHECHHUE.
DKOJIOrH4ecKre MpoOseMbl, CBs3aHHble C oOkcuaoMm yriepoma (IV), rumoresa
r7100ampHOT0 MOTEIJICHUS KIUMaTa, MapHUKOBBIN 3¢ dekT. YronpHas KucioTa u eé
CONM, WX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, IIOJIyY€HHE M IPUMEHEHUE.
KauecTBennas peaxiusi Ha kapOoHaT-uOHBL. Vcrmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHWYECKUX BEILECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTHIIEH, 3TaHOJ, TJIMUEPUH, YKCYCHasl KUCJIOTA).
[IpupoaHbIE HCTOYHUKHU YIIIEBOAOPOJOB (YroJib, IPUPOAHBIN ra3, HE(PTh), MPOTYKTHI
ux nepepadoTku (OE€H3WH), MX POJb B OBITY W NPOMBINUIEHHOCTU. [loHsTHE O
OMOJIOTUYECKH Ba)KHBIX BEUIECTBAX: )KUPaAX, O€NKaX, yriaeBoAax — U UX PO B KU3HU
4eJioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IIOJyYCHHE U
npuMmenenue. CoennHeHust KpeMHuUs B npupoje. O0mue npeacraBieHuss 00 OKCUae
kpemuus (IV) u xpemHueBoit kuciore. CHIMKaThl, UX HCIOIb30BaHUE B OBITY, B
ITPOMBIIUICHHOCTH. Ba)KHEWIIne CTPOWUTEIbHBIE MATEPUANIBL: KEpaMuKa, CTEKJIO,
IIEMEHT, 0eToH, >kenme300eroH. IIpobimemMbl  0€30MaCHOTO  HMCMOJb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue 00paslloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSIHOM KHCIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIMI HA XJIOPUJI-MOHBI U HAOJIIOICHHE TPU3HAKOB UX
OPOTEKaHUs, ONBIThI, OTpaXKaroIue PU3NIECKIEe U XUMUYECKHE CBOICTBA raJIOr€HOB
U UX COCAMHEHMH (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHUE C
oOpa3iaMu XJIOpUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl U €€
COCTUHEHUSMH  (BO3MOXHO HCIIOJIb30BaHHWE BHJEOMATEPHANIOB), HaOIIOIECHUE
npouecca OOyriaMBaHUsS caxapa IMoJ JACHCTBUEM KOHIIEHTPUPOBAHHON CepHOMU
KHCJIOTBI, W3YYCHHUE XHWMHUUYECKHX CBOWCTB pPa30aBJICHHOM CEPHOW KHUCIOTHI,
MPOBEJICHNE KAaueCTBEHHOM peakuuu Ha cynb(arT-uoH M HaOMI0JIeHUE NpU3HaKa e

NpPOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYecKMMM CBOMCTBaMM a3oTa, (ochopa u ux



COCIMHEHMI (BO3MOYKHO HMCIIOJIb30BaHUE BUIECOMATEPUATIOB), 00pa3IiaMu a30THBIX U
dochopHbIX yaoOpeHuid, MOJIydyeHHE, COOMpaHue, paclo3HaBaHWE W U3YUYEHUE
CBOMCTB aMMHaKa, IIPOBEJICHNE KaueCTBEHHBIX peaKlii Ha HOH aMMOHHMS U docdar-
VWOH U W3yYECHUE NMPU3HAKOB UX MPOTEKAHUS, B3AUMOJCUCTBUE KOHIIEHTPUPOBAHHOU
AQ30THOM KHCJIOTBI € Meapl0 (BO3MOXKHO HCIIOJIb30BaHUE BHECOMATEPHAIIOB),
M3y4eHUE MOJIIeH KPHUCTAUIMYECKUX pPEmETOK anmasa, Tpadwura, dymnepena,
03HAKOMJIEHUE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM M yCTPOMCTBOM IMPOTUBOrasa, MOJy4YeHHE, COOMpaHUEe, paclo3HaBaHUE U
W3y4YCHUE CBOMCTB YIJIEKMCIIONO Ta3a, IMPOBEACHHUE KAYECTBEHHBIX pEAKIMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yYCHHUE MPU3HAKOB MX MPOTEKAHUsI, 03HAKOMJICHHUE C
NPOAYKIIMEN CHIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHeune HeMeTalJIbl U UX COSTUHEHMS.

MeTaJiibl 4 UX COeTUHEHUS

OO0m1as XxapakTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUU UX
noJjioxkeHud B [lepuoandeckoi cucreme xumuueckux 3neMeHToB . M. MenueneeBa
U cTpoeHusa aTroMoB. CTpoeHHE METAIOB. MeTaluinuecKkas CBsI3b M METAJLIINUeCKast
KPUCTAJUINYECKAsl PEETKA. OJEKTPOXUMHUUYECKUN PSAI HANpPsHKEHUHM METAIIIOB.
dusznyeckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOIIMe CIocoObl IMOTYYSHHUS
MeTaiyioB. [loHsITHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTBI UX OT
koppo3uu. CruiaBbl (CTallb, YYT'yH, AIOPATIOMUHUNA, OpOH3a) M UX NPUMEHEHHE B
OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsle MeTabl: MoJIokeHUE B llepronnyeckoil cUCTEME XHMUYECKUX
snemeHtoB J[. M. MennaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXKIAECHHUE B IMPHUPOJE.
dusznveckue U XUMHYECKHE CBOMCTBa (Ha mpuMmepe Hatpus W Kajaus). OKCHIBI U
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MeN0uHbIX METAIUIOB U UX COCTUHEHUN.

[IlemouyHO3EMENBHBIE  METAUIbl MArHUM W KaJbllMK: TMOJIOKEHUE B
[Tepnoanueckon cucreme xumuueckux sneMmeHToB {. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJeHUE B mpupojiec. Pu3nueckue U XMMHUYECKUE CBOMCTBA MarHusi U
Kanpliusa. Baxuelmme coeuHeHus Kanblys (OKCHA, TUAPOKCU, coin). KECTKOCTh

BOJIbI U CLIOCOOBI €€ yCTpaHEeHHUSI.



AoMuHHN: noJIokKeHne B [lepruoandeckon cucTeMe XMMHMYECKHUX DJIEMEHTOB
. . MeHnneneeBa, CTpOEHME aTOMa, HAaXOoXJIcHUE B Tmpuponae. Dusznyeckue u
XUMHUYECKUE CBOMCTBA amtOMHUHMS. AMQOTEpHBIE CBONCTBAa OKCHAA U THUAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenue B [leproanueckoil cucreMe XUMUYECKUX 35emeHToB [1. 1.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B Npupoae. PU3N4eCKue 1 XUMUYECKUE
cBoKcTBa kene3a. Okcuiwl, ruapokcusibl U conu keneza (II) m xenesa (II), ux
COCTaB, CBOMCTBA U IMOJYUYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METAIOB M CIUIaBOB, HX (U3HUUYECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BHJICOMATEPHUAIOB), OCOOCHHOCTEN B3aMMOJICHCTBHUSI OKCHJIA KaJbIUs U HATPUS C
BOJOW (BO3MOKHO HCIIOJIb30BaHUE BHUJCOMATEPUATIOB), HCCIECOBAHUE CBOWCTB
AKECTKOM BOJIBI, MPOIECCA TOPEHUS KeJe3a B KUCIOPoAe (BO3MOKHO MCIOJIb30BAHHE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIMi Ha WOHBI:
MarHusi, KajibllUs, amoMuHMS, nuHKa, >keneza (II) u xenesa (III), memu (II),
HaOJI0JICHUE U ONUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIaMEHU MOHAMU HATPUSI, Kallus
U Kanbuus (BO3MOXXHO UCIIOJb30BAaHUE BHUIAECOMATEPHUAJIOB), HCCIEIOBAHHE
aM(OTEepHBIX CBOMCTB THAPOKCHUIA AQIIOMUHHMS M TUIPOKCHUJIA IIMHKA, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BaKHEHIIINe METAIIBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemecTtBa um Marepuanibl B ITOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB UM XMUMHYECKUX peakiuii B ObiTy. [lepBas momornis mpu
XUMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarolew cpeabl (mpelnenbHas JOMycTUMast
KOHIleHTpalus BemlecTs, nainee — [[JIK). Ponb XuMuM B pelIeHUU SKOJOTHYECKUX
npoosieMm.

Xumuueckuii IKChepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEpHBIC

MaTepHabl).



Mesicnpeomemmule ceéasu

Peanmzamusi MEXNpEeAMETHBIX CBS3€d TpU HW3YYCHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK W TIOHSATUH, SBIAIONIMXCS CHUCTEMHBIMH IS OTIEIBHBIX TPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OOmme ecTeCTBeHHO-HAy4YHBIC TOHSTHUS: HAY4YHBIM (HaKT, THIOTE3a, 3aKOH,
TeOpws, aHaiW3, CHUHTE3, KIaCCH(PUKAIMs, TEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAaHNE, U3MEPEHHE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN 2 (DeKT,
TEXHOJIOTHSI, MAaTEPHAJIBI.

dwu3uka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIBI,
PaJMOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYTIPOBOTHUKH, TUANIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, pacTBOP, PacCTBOPUMOCTb, KPHUCTAILIMYECKAas PeIETKa,
CIUTaBbI, (U3MYCCKHUE BETUIMHBI, CIMHUAIIBI H3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO,
TUTaHeTsl, 3BE37161, COTHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaAIbHbBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, MU TATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MUHEPAJIbl, TOPHBIE MOPOIbI, TTOJIC3HBIC

HCKOIIA€MbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHHUE
8 KJIACC

Tema/pazaen Konuuect | Bugpl aearensHOCTH | JleATEIRHOCTD

n/m BO oOy4Jaronmxcs YUUTENST C YYETOM
aKajeMuy paboueil mporpamMmbl
€CKHX BOCITUTAHUS

9acoB,
OTBOJIUM
BIX Ha
OCBOEHHE
TEMBI




Pa3znea 1. IlepBoHayajibHble XUMHYECKHE MOHATHS

1.1

XumMus —
Ba)kHas1 001aCTh
€CTECTBO3HAHUA
Y IIPAKTHYECKON
JIeSITEIbHOCTH

YCJIOBCKA

1.2

Bemiecta n
XUMUYECKUE

peaKIuu

15

PackpbiBatoT CMbICIT
OCHOBHBIX
XUMHYECKHX
MMOHSATUH
HCTIOJIb3YIOT

XUMHYECKYIO
CHUMBOJIAKY JUISL
cocTaBieHus popmyi
BEILIECTB u
YPaBHECHUM
XUMHUYECKUX
peaKkuui;

OnpenensirtoT
BAJICHTHOCTh aTOMOB
3JIEMEHTOB B
OMHapHBIX
COCIMHEHUSX,
CTETEeHb OKUCIICHUS
3JIEMEHTOB B
OMHapPHBIX
COCIMHEHUSX,
MPUHAJIEKHOCTh
BEILIECTB K
OIIPELICIIEHHOMY
KJIACCY COCAMHECHU
o ¢opMmyIiam, BU]I
XMMHUYECKOU CBSI3U
(KOBaJICHTHAs U
MOHHas) B
HEOPTaHUYECKUX
COCIMHEHUSX,

LlenHocTHOE
OTHOIIECHUE K
OTE€YECTBEHHOMY
KYJbTYPHOMY,
HUCTOPUYECKOMY u
Hay4YHOMY
HaCIIEUIO,
MOHUMAaHUE
3HAYCHUS
XUMHAYECKON HAyKH B
KU3HU
COBPEMEHHOTO
o0I1eCTBa,
CIIOCOOHOCTH
BIIAJICTh
JIOCTOBEPHOU
uHdopmaruein 0
NepeaOBbIX
JOCTUKEHHUSIX u
OTKPBITUSIX MUPOBOU
151 OTEYECTBEHHOU
XHAMHH.
[IpencraBnenue 0
COIIMAJIHBIX HOpMax
1 MpaBUIax
MEKIIMYHOCTHBIX
OTHOIIIECHUAMN B
KOJUJIEKTHUBE,
KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH B
00I111eCTBEHHO
MOJIC3HOM,  y4eOHO-
HCCJIeI0BATEIILCKOM,
TBOPYECKOU u
TPYTUxX BHJIaX
NeATEIIbHOCTH,
TOTOBHOCTH K
paszHooOpa3HoM
COBMECTHOU
NEATeIbBHOCTH  TIPU
BBITIOJTHEHUU
y4eOHBIX,
MO3HABATEIbHBIX
3a7la4, BBIIOJHEHUN




XUMHUYCCKHUX

JKCIIEPUMEHTOB,
CO3JaHUU  Y4YEOHBIX
IPOEKTOB.

Wroro no paznemny

20

Pa3nena 2. Baxxueit

IHAEC NMPEACTABUTC/IN HCOPITaHUYCCKUX BCIICCTB

2.1

Bo3znyx.
Kucnopon.
ITonstue 06

OKCHIax

OMKCHIBAIOT u
XapaKTepU3yroT
TabauyHyro  hopmy
[Tepnoanueckoit
CHUCTEMBI
XUMUYICCKUX
AJIEMEHTOB:
paznuyaTh  MOHATHS
«TJaBHasg TMOATPYIINA
(A-rpynma)» u
«oboyHas
MOATpynIa (b-
rpynmna)», Majible H
OoJpIIME  TIEPHOJBI,
COOTHOCHUTh
0003HaYCHUS,

KOTOpbIC HUMEIOTCSA B
TabInIe
«lTepuonnueckas
CHUCTEMA XUMHUYECKUX

A N

MenneneeBay C

JJICMCHTOB

YUCJIOBBIMU
XapaKTEPUCTHKAMU
CTPOCHUS aTOMOB
XUMUYICCKUX

AJIEMEHTOB (COCTaB U
3apsia  sipa,
YUCJIO DJIEKTPOHOB H

o01ee

pacnpenesieHue ux 1o
AIIEKTPOHHBIM
CIOSIM);
KJIACCU(DULIMPYIOT

MupoBo33peHUYECKrE
MPEACTABIICHUS O
BEILIECTBE U
XAMHUYECKOU
peakuuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKU U
COCTAaBJISIFOIIUE
OCHOBY JIJIsI
MOHUMAHHUS
CYLIHOCTH HAy4YHOUN
KapTUHBI MUPA,
pecTaBlIeHUus 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHS IPUPOBI,
B3aUMOCBSI3SIX
YEJIOBEKA C
MIPUPOIHOM CPENIOH,
0 POJIU XUMUU B
MO3HAHUU ITUX
3aKOHOMEPHOCTEM;

TO3HaBaTEIbHBIC
MOTHBHI,
HanpaBJICHHbIC Ha
MOJTY4YE€HHUE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOQUMBIE TS
OOBSICHECHHSA
Ha0JII01aeMBIX
MIPOIIECCOB U
SIBIICHU,
MMO03HABATEILHOM,
uH(OPMAITMOHHON U
YUTATEIbCKON




XUMUYECKHUE
AJIEMEHTHI,
HEOpPTraHUYECKUE
BEIIECTBA,
XUMUYECKUE PEaKINU
(M0 4yucny U COCTaBYy
Y4aCTBYIOIIUX B
peakIuu BEIECTB, MO
TEIJIOBOMY

dbdekry);.

Bonopon.Ilonst

[Iporno3upyror
CBOMCTBAa BEILIECTB B

2.2 W€ 0 KUCJIOTaxX U 8
3aBUCUMOCTH OT HUX
COJIAX
Ka4e€CTBEHHOT'O
COCTaBa,
BO3MOXHOCTH
Bopa. PacTBopsl. TIPOTEKAHHUS
2.3 | Iloustue 00 5 XUMHYICCKHUX
MIPEBPAILCHAN B
OCHOBaHUIX
pa3IUYHBIX
YCIOBUSIX;
Beruucnsror
OTHOCHUTEJIbHYIO
MOJICKYJIAPHYIO u
MOJISIPHYIO MacCCEI
BEIIECTB, MACCOBYIO
OCHOBHBIE JOOJIIO XHMHUYECKOTO
JJIEMEHTA 15 (0)
KJIACCBI
2.4 11 dopmyie
HeopraHI/I“IeCKI/IX COCJIMHCHMUS,
COeIMHEHUN MacCCOBYIO JOJIXO

BEILIECTBA B PacTBOPE,
IIPOBOJAT PACYETHI 1O
YPaBHEHHUIO
XAMUYECKOU
peakuuy;

CIEAYIOT IpaBuUIam

KYJbTYpbI, B TOM
YUCJIE HABBIKOB
CaMOCTOSITENIbHOM
paboThI ¢ y4COHBIMU
TEKCTaMH,
CIIPAaBOYHOM
JIATEPATYPOH,
JOCTYITHBIMHU
TEXHUYECKUMU
CpeACTBaMHU
UH(GOPMAITMOHHBIX
TEXHOJIOTUH.

Oco3HaHKe IEHHOCTH
JKM3HH,

OTBETCTBEHHOT'O
OTHOIIEHUS K CBOEMY
310POBBIO,

YCTaHOBKHU Ha
3JI0POBBII o0pa3
KU3HH,  OCO3HAHUC
MOCIIEICTBUI u

HETMPUATHE BPETHBIX
IPHUBBIYCK
(ynotpeOnenus
AJIKOT OIS,
HApPKOTHKOB,
KypeHHusi),
HEOOXOIMMOCTHU
COOJIO/IEHUs TIPABUI
0e3omacHOCTH  TIpHU
oOpareHnmn c
XUMHYCCKHUMH
BEILLIECTBAMHU B OBITY
Y pEAIbHOM KU3HMU.

HNuTtepec K
MPAKTHICCKOMY
U3YUYEHUIO
npodeccuit U Tpyna
pasIMyHOTO  poja,
yBaXEHUE K TPYLy U
pe3ynbTaTam
TPYAOBOM

ACATCIBHOCTH, B TOM
quciec Ha OCHOBC




M0JIb30BaHUs
XUMHUYECKOU TTOCYA0MN

" 71a00paTOPHBIM
obopynoBaHueM,  a
TaKKe paBujIamM
oOpareHus c
BEI[ECTBAMU B
COOTBETCTBUH c
UHCTPYKIUASIMHA 10
BBIIIOJTHEHHUIO
1a00paTOPHBIX

XUMHUYCCKHX OIIBITOB.

IPUMCHCHUS
MPEIMETHBIX 3HAHUU
1o XUMUU,
OCO3HAaHHBIA  BBIOOD
VHIUBUIYaJIbHON
TpaeKTOpUHU
MIPOJIOTKCHUS
00pa3oBaHUs c
YYETOM JIMYHOCTHBIX
UHTEPECOB u
CIIOCOOHOCTH K
XUMHH,
00IIIeCTBEHHBIX
WHTEPECOB u
OTPeOHOCTEH,
YCIIEUTHOMN
npodeccuoHaIbHON
JeATEIIbHOCTH U
pa3BUTHS
HEO0OXOIUMBIX

YMCHI/Iﬁ, T'OTOBHOCTH
aJaIlITUPOBATbHCA B

podeccroHaIbHOM
cpene
Hroro no pazmemny 30
Pasgen 3. Ilepumoamyveckmit 3akoH u Ilepumoaumyeckasi cucrema

xummn4yeckux 3jeMeHToB /. M. MenaesieeBa. CTtpoeHne aToMoB. XUMHYECKasA
CBs13b. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeAKIUH

3.1

[Tepunonnueckuit
3aKOH U
ITepuoanueckas
crucTemMa
XUMHUYECKUX
snemeHToB 1. U.
Mennene-eBa.

Ctpoenue atoma

3.2

XUMU4YeckKas

CBA3b.

PackpeiBaror cmbICH

ITepnoauueckoro
3aKOHa . .
Menpeneena.
XapakTepu3yrT
o0mue XUMHUYECKHE
CBOMCTBA  BEIECTB

Pa3INYHLIX KJIaCCOB.

DKOJOTMYECKHU
1enecoodpasHoe
OTHOIIIEHUE K
IpUpoOIe KaK

HCTOYHHKY KU3HHU Ha

3emiie, OCHOBe €€
CYIIIECTBOBAHUSI,
MOHUMAaHUE
IIEHHOCTH 37J0pPOBOTO
u 0€301acHOro
obpaza KU3HH,
OTBETCTBEHHOE
OTHOIIIECHUE K
COOCTBEHHOMY
buznuecKkomy u

MICUXUYECKOMY




OkucauTEIHHO- 3J0POBBIO,
OCO3HAaHHE I[IEHHOCTH
BOCCTAHOBUTEIh
COOJIIOJIEHUS TPABUI
HbIE pEaKINU 0e30macHoOro
MOBEACHUS npu
pabote c
BEIIIECTBAMHU, a
TaKK€ B CHUTYalMsX,
YTPOKAIOIINX
3[I0POBBIO U KU3HU
JIIOJICH;
Uroro no pazneny 15
PesepBHOe Bpems 3
OBLIEE
KOJIMYECTBO
68
YACOB I10
I[TPOITPAMME
9 kJacc
Tema/paznen Komnu | Buasl pestenpHOCTH | [leATENBHOCTD
n/m €CTBO | 00yYaromuxcs YUUTENST C YYETOM
aKajem paboueil mporpamMmbl
UYECKH BOCIIUTAHUS
X
4acoB,
OTBOAU
MBIX Ha
OCBOEH
ue
TEMBbI
Pa3znes 1. IlepBoHayajibHble XUMHYECKHE TOHATHS
Xumusa — PackpsiBarot cmbicn | LleHHOCTHOE
OCHOBHBIX OTHOILICHUE K
Ba)kHas 00J1acTh
XUMUYECKUX OTEYECTBEHHOMY
€CTECTBO3HAHUS MOHSATUM KYJIbTYPHOMY,
11 " S UCIIOJB3YIOT UCTOPUYECKOMY U
U TIPAKTHYECKON
HAy4YHOMY
XUMHUYECKYIO
JeATEeIIbHOCTH HaCJIEeINIO,
CHUMBOJIUKY JUIsl | TIOHUMaHUE
YyeJIoBeKa
cocTaByieHust popmy SHATCHI
1.2 BemectBa u 15 pMY XUMHUYECKON HayKu B




XUMHUYCCKHUEC

peaxIuu

BEILIECTB u
YpPaBHEHUM
XUMUYECKUX
peaKkuuu;

Onpenenstot
BaJICHTHOCTh aTOMOB
AJIEMEHTOB B
OMHApHBIX
COCIMHEHUSX,
CTEIMEHb OKUCIICHUS
AJIEMEHTOB B
OMHApHBIX
COEIMHEHUSX,
MPUHAIICKHOCTD
BEILIECTB K
OIIPEEIIEHHOMY
KJIACCY COCIUHEHUMN
o popMyIiam, BUJT
XUMHUYECKOU CBSI3U
(KoBajIeHTHAS U
WOHHAas) B
HEOPTaHUYECKUX
COCIMHEHUSX,

YKU3HU
COBPEMEHHOTO
o0I1ecTBa,
CIIOCOOHOCTH
BJIAJCTh
JIOCTOBEPHOU
uHpopmarmein 0
MepeI0BBIX
JIOCTHXKCHHUSX u
OTKPBITUSIX MUPOBOU
5 OTE€UYECTBEHHOM
XHAMUH.
[IpencraBnenue 0
COIIMAJIbHBIX HOpMax
U paBuiIax
MEXKJIMYHOCTHBIX
OTHOIIICHUM B
KOJIJICKTHUBE,
KOMMYHHUKAaTUBHOU
KOMIIETCHTHOCTU B
00IIIeCTBEHHO
MoJIe3HOM, ydeOHOo-
HCCJIeI0BATEIILCKOM,
TBOPUYECKOU 51
TPYTHUX BHIaX
JeSITeILHOCTH,
TOTOBHOCTH K
pa3zHooOpa3HOM
COBMECTHOU
JeSITEILHOCTH
BBITNIOJTHCHU U
y4eOHBIX,
MO3HABAaTEIbHBIX
3a71a4, BBINOJHEHUU
XAMHYECKUX
AKCIIEPUMEHTOB,
CO3JJaHUU  YUYEOHBIX
MIPOCKTOB.

pu

Hroro no pazneny

20

Pa3nea 2. Baxxueit

IHAEC MPEACTABHUTC/IIN HCOPTaHUYCCKUX BCIICCTB

2.1

Boznyx.
Kucnopon.

[Toustre 00

OTIHCHIBAIOT "
XapaKTepU3yIOT
TabinyHyro  hopmy

MupoBo33peHUecKue
IIPEICTABJICHUS O
BEILIECTBE U
XAMUYECKOU




OKCHugax

Ilepnoanueckoi
CUCTEMBI
XUMHUYECKUX
DJIEMEHTOB:
pasiuyath  THOHATHS
«TJaBHAs NOATpyNna

(A-rpynma)» 151
«moboYHas
MOATpyIIa (b-

rpyIma)», Majible u
OoJIbIlIEe  TIEPHOIBI,
COOTHOCHUTH
0003HaYCHMS,
KOTOpPBhIE HMMEIOTCS B
TadauIe
«Ilepnonnueckas
CUCTEMAa XUMHUYECKUX
anementoB . U
MenneneeBay C
YU CJIOBBIMU
XapaKTepUCTUKAMU
CTPOCHHUS aTOMOB
XUMHUUYECKUX
AJIIEMEHTOB (COCTaB U
3apsan  sAapa, ooiee
YUCJIO DJIEKTPOHOB U
pacripejielieHue Ux 1o
AIEKTPOHHBIM
CII05IM);
KJIACCU(ULIMPYIOT
XUMUYECKUE
AJIIEMEHTHI,
HEOPTraHUYECKUE
BEIIIECTRA,
XUMUYECKHE PEeaKIuu
(o 4yucIy M COCTaBy
Y4aCTBYIOIIUX B
pEeaKIuu BEIIECTB, MO
TEIUIOBOMY

peakuuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKH U
COCTaBIIAIOLINE
OCHOBY JJIsI
MTOHUMAaHHUS
CYIIHOCTHU HAyYHOU
KapTUHBI MUPA,
IpeCTaBICHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIBI,
B3aMMOCBS35X
YEJIOBEKA C
IIPUPOJHOM CPELIOH,
0 pOJIM XUMUU B
NIO3HAHUU ITUX
3aKOHOMEPHOCTEN;

IT03HABATCIILHBIC
MOTHBEI,
HaIlpaBJICHHbIC HA
MOJTy4YE€HHUE HOBBIX
3HAHUU 110 XUMUH,
HEeOOXOIMMBIC JIJIS
00BICHEHUS
Ha0JII0/TaeMBIX
MPOIIECCOB U
SIBJICHUM,
MO3HABATEILHOM,
WH(pOpPMAITMOHHON U
YUTATECILCKON
KYJbTYpbI, B TOM
YHCJIC HABBIKOB
CaMOCTOSTEIbHOM
paboThI C y4EOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOH,
JOCTYITHBIMU
TEXHUYSCKUMHU
CpeaCcTBaMU
WH()OPMAITMOHHBIX




dbdexry);.

Bonopon.Ilonst

[Iporuo3upyror
CBOIMCTBa BEILIECTB B

2.2 | We 0 KUCIOTaX | 8
3aBUCUMOCTH OT MX
COIIX Ka4eCTBEHHOTO
COCTaBa,
BO3MO>XHOCTH
Bopna. PactBopsl. IIPOTEKAHUS
2.3 | Ilonsartue 06 5 | XMMHHUCCKUX
MpeBpaIieHUM B
OCHOBAHUSIX PasIHIHbIX
YCIIOBUSIX;
Beruucinsior
OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO u
MOJISIPHYIO Macchbl
BEIIECTB, MAaCCOBYIO
JIOJI0  XUMHYECKOTO
AJIEMEHTa 1o
bopmyie
COEIMHEHUS,
MAaCCOBYIO JIOJTEO
OcHoBHbIC BEILIECTBA B paCTBOPE,
KJIACCBI MPOBOIAT PACYETHI 110
24 HEOPTaHUYECKUX H yP aBHeHH}OV
XUMHUYECKOMN
COCIMHEHUN PEAKIINH;
CIEAYIOT  MpaBUIIaM
MOJIb30BAHUS
XHMHUYECKOU TTOCYI0U
u J1a00paTOPHBIM
o0opynoBaHueM,  a
TaKXKe MpaBuIaM
oOpareHus c
BEIIIECTBAMU B
COOTBETCTBUU v
UHCTPYKIHUSIMUA  TIO
BBITIOJTHEHUIO

TEXHOJIOTHH.

Oco3HaHue IEHHOCTH
JKM3HH,
OTBETCTBEHHOTO
OTHOIIICHUSI K CBOEMY
3JI0POBBIO,

YCTaHOBKH Ha
3I0POBBIN obpas
KU3HU,  OCO3HAHHE
MOCJICACTBUI u

HEMPUATHE BPEIHBIX
IPUBBIYCK
(ynorpebieHus
QJIKOTOJIS,
HApPKOTHKOB,
KypeHHusi),
HEO0OXOIMMOCTHU
COOJIIO/IEHUS TIPABUJI
0€30MacHOCTH  MpHU
oOpareHuu v
XUMUYECKUMH
BEILLIECTBAMH B OBITY
Y peaJbHOM >KU3HU.

HNutepec K
PAKTHYECKOMY
U3YUYEHUIO
npodeccuit U Tpyna
pa3IMYHOrO  poJa,
YBaXEHHUE K TPYIAy H
pe3yibTaram
TPYAOBOM
NEeATEeIbHOCTH, B TOM
YUCJI€ HAa OCHOBE
MPUMEHEHUS
MPEIMETHBIX 3HAHUU
o XUMUH,
OCO3HaHHBIM  BBIOOP
VHAWBUIYaJIbHON
TPaeKTOpUHU
MPOJIOTKEHUS
o0pa3oBaHUs c
Y4ETOM JIMYHOCTHBIX
UHTEPECOB u

CIIOCOOHOCTH K




71a00paTOPHBIX
XUMHYECKUX OIBITOB.

XHUMHH,
0O0IIIECTBEHHBIX
WHTEPECOB U
OTpeOHOCTEH,
YCIIEUTHOMN
npodeccuoHaIbHON
NeATEeIIbHOCTU u
pa3BUTHS
HEOOXOIUMBIX
YMEHHUM, TOTOBHOCTh
aganTHpPOBAaThCS B
podeCcCHOHATILHON
cpene

Wroro no paznemny

30

Paspen 3. Ilepuoamyeckmit 3akoH u Ilepuoguveckass cucrema

xumudeckux 3jgemeHToB /. U. MenaeneeBa. CtpoeHue aroM0OB. XUMHUYECKAs
cBs13b. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeAKIIUH

3.1

[Tepuoauueckuii
3aKOH U
ITepuoanueckas
crucTemMa
XUMHYECKHUX
anemenTtoB 1. U.
Menneie-eBa.

Ctpoenue atoma

3.2

XuMu4deckast
CBS3b.
OKHUCINTEIILHO-
BOCCTaHOBHTEIb

HbIC PEAKIIUU

PaCKpBIBaIOT CMBICJI

ITepunonnueckoro
3aKOHa . n.
Menpeneena.
XapakTepu3yrT
o0IHMe XHUMHUYECKUE
CBOMCTBAa  BEIIECTB

Ppa3JINYHBIX KJIIACCOB.

OKOJIOTHYECKHU
1eaecoodpasHoe
OTHOIIICHUE K
IpUpoJIe KakK

HCTOYHHKY KU3HHU Ha

3emMiie, OCHOBE €€
CYyIIIECTBOBaHMS,
ITIOHUMAaHUE
IIEHHOCTH 37I0POBOTO
" 0e30IMacHOTo
obpaza JKU3HU,
OTBETCTBEHHOE
OTHOIIIEHUE K
cOOCTBEHHOMY
buznuecKkomy u
MICUXUYECKOMY
3JI0POBBIO,

OCO3HaHWE IEHHOCTHU
COOJIO/IEHUS TIPABUI

0e30I1acHOTO
[TOBEICHUS npu
pabote c
BEIECTBAMU, a
TaKK€ B CHUTYaIlHsX,
YTPOKAFOIIIIX

3JI0POBBI0 U KU3HU
JIIOJEH;




Hroro no pazneny
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Pe3epBHOoe Bpems 3
OBILIEE

KOJIMYECTBO

YACOB I10 %

I[TPOI'PAMME
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