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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTensHOM TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHONl paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi ydeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo xuMuu Aa€T NPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOydeHHsi, BOCHUTAaHUS M PAa3BUTHUA OOYYaAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MPEAMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIMYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHS XHUMUHU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM Yy4e€OHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTU —MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO COoJIepKaHUS.

3HaHWEe XWMHUH CIY)KUT OCHOBOW i1 (POpMUpOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuenue xumnu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYIBTYPhI TUYHOCTH, €€ 00ITIel 1 (PYHKITMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOW  y4yeOHOM  JACSTENBHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOHECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHMUECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBieHUs B OOYyYEHHMUM XMMHU OOECIIEUMBAIOTCS CHELUPHUKOMN
CoJep)KaHusi  y4eOHOro MpeAMeTa, KOTOpPbIA  SBISETCS  IE€1aroru4ecKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKM XMMHUU HaA OINPEACIIEHHOM dTaIre e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTHPOBAH HA
OCBOEHHE OOYYaIOIMMHUCSA CHCTEMBbl MEPBOHAYAJIbHBIX IMOHSITUA XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUUM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepKaHHsl MpOrpamMmbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K e€ m3yueHuro. Coaep:kaHue CKIaIbIBa€TCAd U3 CHUCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OOe 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO TMPUHIUILY
[IOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HAHUS PAacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JpPYroMy, BBINONHAS (YHKUMU OOBIACHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U MOJIYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHUHM CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHNS] O XUMUYECKON COCTABIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MNpHUPOIbI, LEHHOCTHOIO OTHOIIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHne XMMHM MPOHUCXOAMT C IPHUBJICUYECHHEM
3HaHUW M3 paHee HU3YYEHHBIX YYEOHbIX mpeAMeToB: «OKpyXaomui MHPY,
«buonorus. 57 knaccel» U «PusmKa. 7/ KIacc.

[Ipy w3ydeHMHM XUMHUU MPOUCXOTUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUU — BaXHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JOCTYNHBIX OO0OOIIEHUH MMPOBO33PEHUECKOIO XapakTepa, s3blka HAayKd, B
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MpUOOIIEHUH K HAydYHBIM METOJaM T[O3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U Y4EOHO-HCCIEA0BATEIbCKON
JeSTEIbHOCTH, OCBOCHMM MpaBWJI 0O€30MacHOrO OOpallleHus C BEIIECTBAMHU B
MMOBCETHEBHOM KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYy4YeHUS HaA  CHUCTEMAaTHYECKOE MPHUOOIICHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBUi, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPA3HOMN JIEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), MMEIOMUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld (PYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYKAIOIIEeTr0 MHpA, WCIONB3ys 3HAHWS W OIBIT, MOJYYEHHBIC TPH H3yYEeHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYAOBOM JIEITEIBLHOCTH,

— ¢opmupoBaHHEe Yy OOYYAOIMXCS TyMAaHUCTHYCCKUX OTHOIICHHM,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
11eJIeCO00pa3HOr0 TOBENEHU B OBITY W TPYAOBOM NEATETRHOCTH B LEIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(MHIIS M HANpPaBIICHHOCTH NAJIbHEUIIETO
oOy4eHwUsl.

OOmiee YMCIO dYacoB, OTBEAEHHBIX IS H3YyYEHHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

IVNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



JINYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO 0OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XMMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH, NIPUHSATHIMUA B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAMA U
pacIIMpEHNE OMbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOTO0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOLIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAay4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpmMaruen o
IIEPEIOBBIX JOCTHKECHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHUS

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MNPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHUAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TMpHU
BBITIOJIHEHUN Y4E€OHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpolecce ITOM y4eOHOU MAesITEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMIOBEJCHWE W TIOCTYIIKM CBOHUX TOBApHUILEH C TO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO O3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKHM M COCTaBJISIOIIUE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPEICTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aMMOCBS3SAX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYECHUE HOBBIX 3HAHUHU 1O
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJAEMBIX IPOIIECCOB M SIBIICHHM,
MMO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIhCKON KYyJIbTYpPhl, B TOM YHCJEC
HAaBBIKOB CaMOCTOSITEILHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATypOi, JOCTYIHBIMM TEXHUUYECKUMU CpeACTBaMH HMHGOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHWIO, TMPOCKTHOM ©  HMCCIEI0BATEIHCKOM
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JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPABJICHHOCTH W ypOBHS OOydeHUsS B
JlaJbHEHIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3]I0POBBIO, YCTAaHOBKM Ha 3/I0pPOBBIA 00pa3 >KWU3HU, OCO3HAHUE IOCIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS alKOTO0JIsl, HAPKOTUKOB, KypeHus),
HEOOXOUMOCTH COONIIOJIEHUsI TpaBuUi  OE30MacHOCTH TMpH  OOpalleHuu C
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaIbHON KU3HH,

5) Tpya0BOro BOCIIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHUIO ITpodeccuil u Tpyia pa3inyHOro poja,
YBAXEHHE K TPYyAy M peE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IPUMEHEHHUS TPEAMETHbIX 3HAaHUH 10 XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJUBUyAJIbHON TPAEKTOPUU MPOAOCHKEHHUSI 00pa3oBaHus ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U COCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCTIeHOW Mpo(eCCUOHATIBHON IEATEIBHOCTH U Pa3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJalTUPOBATHCA B MIPO(ecCHOHATIBHOM cperie;

6) 3KOJI0rH4eCKOr0 BOCTIUTAHMS:

HKOJIOTUYECKU ILI€JIECO00pa3HOE OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHUS, NIOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJEHUS
npaBui 0€30MacHOro MOBEICHUS MPU PadoTe ¢ BEIECTBAMH, & TAK)KE B CUTYaLUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy4aeMbl€ MPU U3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJIbTYpbl, OCO3HAaHHS TJI00AJIbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTeH HMX PEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITHX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
HAay4YHOW KapTHHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC ACHCTBUA (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecneunBaloT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JESTEIbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE T1eiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHUSI MCHOJB30BaTh NPUEMBI JIOTHUECKOTO MBIILIIEHUSI MPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHHN (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHUSIMHU), UCIOJIH30BAThH
MOHATHUS JIJ1s1 OOBSACHEHUSI OT/EJIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YYEHHS,
CTPOUTH JIOTUUECKHE PACCYX IACHUSI (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIIOTHH),
JieJaTh BBIBOJIbI M 3aKJIFOYEHUS;

YyMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE U
METaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMu4eckas (opMysia M ypaBHEHHE
XUMUYECKON peaklui — MpU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33jlay, C Y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIICCTBCHHBIC
PU3HAKU U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKue 1eiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXEe B KauyeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OpPraHU3aAlMU W TIPOBEJICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OOpPMAIUIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHNUS, MOTyIaeMyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;

YMEHUE TPUMEHSATh Pa3IUYHbIe METOIBI U 3aMPOCHl TIPHU TOUCKE U O0TOOpE
uHpOpMaIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX JIJII BBITTOJHEHUS
yueOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCMOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KyIbTYypOU aKTUBHOTO UCHOJIb30BAHUSI PA3IMUHBIX TOMCKOBBIX CUCTEM,
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CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (JOpMY MpeACTaBICHUS HHPOPMAIINHA U
WUTIOCTPUPOBATh peIIaeMble 3aJaud  HECIOXKHBIMU CXEMaMu, JuarpamMmaMu,
IpyruMu opMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
UCCIIeI0BATENHCKON AEATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIbCKOTO XO3SIMCTBA W TPAHCIIOPTAa HAa COCTOSIHHE OKPYKAIOIICH MPUPOTHOM
Cpellbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbBIE Y4eOHbIe AelicTBHUS:

yMEHHUsI 3ajJilaBaTh BOIPOCHI (B XOJe Juajora W (WJIM) JIUCKYCCHUH) TIO
cymectBy  oOcyxmaemMoil  Tembl, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBITTOTHCHUS TPE/IJIOKEHHON 3a1a49H;

YMEHUS  TPEICTaBIATH  IOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOM
JEATETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JellaTh IPE3CHTAIUI0
PE3yNbTAaTOB BBHITIOJIHCHUS XHUMHYECKOTO SKCIIEpUMEHTa (J1JaOOpaTOPHOTO OIIBITa,
nabopaTopHOI pabOTHI MO UCCIIEIOBAHNIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUSI Y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MMO3HABATCIbHOH W HMCCIENOBATEIbCKOW  JCATEIBHOCTH TPU  PEIICHUU
BO3ZHUKAIOMIUX TPoOJieM Ha OCHOBE yuéra OOIIMX HWHTEPECOB M COTJIACOBAHHUSA
no3utuii (oOCyXneHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAITUS
COBMECTHBIX JCHCTBUM, OINpEICICHUE KPUTEPUEB II0 OILIEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIE YHUBEPCAJIbHBIE Y4eOHbIE 1elicTBUS:

YMEHUE CaMOCTOSITCIbHO OMNPENesATh IEIu ACATEIBHOCTH, IIJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
MMO3HABATENIbHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBISATH WU KOPPEKTHUPOBATH
MPEUVIOKEHHBIM  AJITOPUTM  ACUCTBUM NPU BBINOJHEHUM 3aJaHUM C  Yy4ETOM
MOJIyYeHUS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OIICHUBATh COOTBETCTBUE IOJIYYEHHOTO pPE3ysbTaTa 3asBICHHOW IIENIHA, YMEHUE
MCIIOJIh30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJIaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIONMMUCS HAY4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
nercTBul, crnenuduueckue A TpeAMETHOM o0nacTu  «XHUMUS», BUJBI
NEATEIPHOCTH 10  TOJYYEHHWIO HOBOTO 3HAaHWs, €ro  HWHTEPIpPETAINH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy 00yueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:



PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUH: aToM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUSA, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUCCKUE PEaKIINH, TeTIOBOW d(DPeKT peakiumu,
SAIpO aTroMma, SJIEKTPOHHBIM CJIOW aToMa, aTOMHAas OpOHUTalb, PaaUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHI U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY ISl COCTaBieHUs (opMmyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIpPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KJacCy COEIUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMbichn llepuommueckoro 3akona JI. W. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTaIpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMMuHyr0 ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHOJIBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPbIE HMMEIOTCS B
tabnuie «llepuonuueckas cucrteMa Xumudeckux isnemeHto J[. .
MeHnneneeBay ¢ 4YHUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, O0IIee YUCIIO IEKTPOHOB
U pacrpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIIEMEHTHI, HEOPTAaHUUECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHMU
BEILIECTB, 110 TETUIOBOMY 3D PEKTY);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIllCHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MaccChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

MIPUMEHSATh OCHOBHBIC OTIEPAIlMH MBICTUTEIIBHON NEATCILHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CUCTEMATH3allNIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3eH — ISl M3YYCHHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  IpaBUJaM  MOJIb30BAHHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMNPEACIEHHOM MacCOBOW JIOJIE pAaCTBOPEHHOrO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMONIBI0 MHANKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX MOHATHU: XUMWYECKUI
AJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3 ekt
peakuuu, MOJib, MOJSIpHBIA  O0BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, ABJEKTPOJIUTHYECKAS HUCCOLMALMSA, PEAKUIUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHWMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOoOpaTUMbIE pEaKIUd, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBJICHHUE,
alnoTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTajuInyecKas), KpUCTaJUIMuecKass pemeéTka, KOppo3Hs METasUIoB,
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CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO O0MyCcTUMas
koHueHtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpenenéHHOMY KJIACcCy COEOUHEHHM 1o ¢opMysiaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYecKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyre, XapakTep cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuommueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
Tabnunyio Gopmy Ilepuogndeckoil cUCTEMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» M «1moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME MEPHOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabmuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB ® 3apsif sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpenieieHde MX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npezenax MajiblX IEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIIy W COCTaBY YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIECHEH OKUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, TMOATBEPXKIasi OIMKMCaHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUS DJIEKTPOJIUTUYECKOW JIMUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEN, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUM HOHHOTO
oOMeHa, ypaBHEHMs peakiui, MOATBEPKIAIOIMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;
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MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPALICHUH B pa3IMIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYE)  MacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHMHYECKOro »JJeMeHTa 1o (opmyre
COCIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNU;

coOMIOaTh  TMpaBWia  IOJB30BAHHMS ~ XUMHUYECKOW  TMOCYI0M |
1abopaTopHbIM 00OpyJOBaHHMEM, a TaKkKe TpaBuia OOpalIeHUus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHHUIO W COOMUpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMM,  TMOJATBEPKAAIONIME  KauyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUJ-, OPOMHU/I-,
uonua-, KapOonar-, docdar-, cunmukar-, cynbdar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS W WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEpallMd MBICTUTEIBHON NIEATEIbHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEMAaTHU3allii0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNUE, SKCIEPUMEHT (pEabHBIN U
MBICJICHHBIN ).
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COILEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YETIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEUIECTB. ATIpPEraTHOE COCTOSHHE
BenlecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHTENbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemectBa. Moie. MossipHass macca. B3aumMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aKOH COXpAaHEHHs Macchl BeIIeCTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaKlni (COeTUHEHMs, Pa3I0KEHHs, 3aMEeILeHuUs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKkux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HaOII0/IeHNE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
OMHCAaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX pEaKIui (pas3iokeHue caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'MIPOKCHIa
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYUCTKH TTOBAPEHHON
coiu, HaOJIOJEHHME U  ONHCAaHME  PEe3yJbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaskHejinue npeacTaBuTe 1 HEOPraHNYECKUX BellleCTB

Bo3gyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3J€MEHT U IpoCTOe
BelniecTBo. HaxoxneHue kuciaopojna B Hpupone, (PpU3MUecKrue M XUMHUYECKHE
cBoiictBa (peaknmu ropenus). Oxcupawl. I[lpumenenue xkucnopoma. CrocoOb
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MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H NOpoMbllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHS,
9K30- W HHAOTEPMUYECKHE pEakUUH. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoucTBa BoAbl. Boma kak pactBopurens. PacTBOpbL
HacelllleHHBIE W HEHACHIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B Npupoji€ U B KU3HHU 4esoBeka. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknatypa oxcuynoB. Dusnueckue MU XUMHYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn aktuBHOcTM MetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa cosieii. @U3nUecKkue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBSI3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX COCTMHEHUIM.

Xumuueckuit IKCnepumenm

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpoAa, HaOIOIEHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
MpeKpamieHuss TOpeHus (mokapa), O3HaKOMJIEHHe ¢ oOpasllaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEAEIEHHOMN
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),
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WCCIEIOBaHNE OOpa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajUlaMHi, peakUWil HEUTpa3alyH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxkHenmume Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsi CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJIeMEeHTOB. [loHsaTne o
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECIOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(pPOTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuii 3axoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  Menneneea.  KopoTkomepuoanass ¥ JUIMHHONEpHOAHAs  (OpMBI
[Tepuoanyeckoit cucreMbl xumudeckux 3neMeHToB . 1. Menneneesa. [lepuobl
u rpynnbl. Ouzndeckuil CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB INEpUoAa M
TPYNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB JJId pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — yud€Hbll u
rpakIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsE Y HEMOJSIpHAs) CBSA3b.
DIEKTPOOTPULATETBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okucieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpoueccel okucaeHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropenue, peakiMu paszioKeHUs], COSTUHEHU).

Mesxcnpeomemmnunie ceasu
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Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBIISIETCS 4YE€pe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO11ue ecTecCTBEHHO-HAayUHbIE MOHSTHS: Hay4yHBIM (pakT, runoresa, TEOpHs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pHUKaluUsi, MEpPUOJUYHOCTh, HAOIIOJCHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUIIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMH4YecKkasi peaKkuus

[lepnogmueckuit 3axoH. [leprnoguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaiuus, KalbLusi M HX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM »JyieMeHTOB B Ilepuommueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKHA U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3JIM4HBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakinii Mo pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YyYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKlUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsiTue 006 0OpaTUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HAa CKOPOCTh XHUMHUYECKOW PpEAKUWH M TIOJIOKEHHE XHUMHYECKOIO

paBHOBECHS.
OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUU. CocTaBieHue  ypaBHEHHMIA
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OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHHEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMAIUN. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHMOHBI. MeXaHM3M AMCCOLMALMKM BEIIECTB C PA3NHMYHBIMU BHIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTABICHUA OO0 3IEKTPOIUTHYECKON
nucconuanyu. KauectBeHHble peakiny Ha HOHBL. [loHsATHE O rUApOIN3E CONeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUVIOB U HEMETaIoB (rpaura M ajiMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTU
pacTBOpPOB BELIECTB, IMPOLECCAa TUCCOLMALMU KHCIOT, IIEJI0Yed M  COJel
(BO3MOKHO  MCHOJIb30BaHUE  BHJIEO  MATEpPUAJIOB), IPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajaka, BblIEJIEHHE ra3za, oOOpa3oBaHME BOJbl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakuuy pas3ioXKeHHs, COSAMHEHNs), paclo3HaBaHUE HEOPraHUYECKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pPEAKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemerasibl 1 HX cOeIUHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJEHCTBHE € MeETallaMHM, HEMEeTaJulaMH, LIeJIo4YyaMu). XJIOPOBOJAOPO.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUE, NPUMEHEHHeE. JlelicTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWmnue XJIOpHIbI U HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka d1eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTemneHu okucieHuss. CtpoeHue u (u3NUECKHe CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
NpeNCTaBUTEN Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIIUS Ha
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cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapakTepucTtuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiictra. KpyroBopot azora B npupozge. AMMHAK, €T0
¢uznyeckue U XMMHIECKUE CBOMCTBA, OMyYeHUe U nmpuMenenne. Coiau aMMOHus,
ux pU3NUECcKre U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiyueHHe, (PU3NYeCKue U XUMUYECKUE
cBOicTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT W CHernupuyecKue).
Hcnonbs3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHUHEPAIBbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOouBbl U BomoémoB). docdop,
ajoTpornHbie Moaupukamuu ¢ocdopa, (u3MUECKHe M XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciora, GU3NIECKHEC U XMMHUSCKHE CBOHCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
MoIU(UKALMK, PaclpoCTpaHeHWEe B NpHUponae, (GU3NYECKUE U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBHE Ha JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T171I00adbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
nojiyyeHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIOTa).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MNPHUPOAHBIN Tra3, HEPTh),
MPOYKTHl UX mepepaboTku (OCH3WH), WX POJIb B OBITY U TPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX M
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmenenue. CoenuHeHUs: KpeMHHUs B npupoje. OOuye mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CHUIMKAThI, UX UCIOIb30BAHUE B
OBITY, B IPOMBIIIEHHOCTH. BakHeillue cTpouTeabHble MaTEpHaIbl: KEpamMuKa,
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CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepuMenm .

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEJIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BHUIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslamu  cepbl M €€ COCNMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
MOH U HaOJIOJEHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIAOOPEHHI, MOITyUEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uOH U HW3yYEHHE NMPU3HAKOB
UX MPOTEKaHHUs, B3aUMOJCICTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO
(BO3MOXKHO UCITOJIB30BAaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moienen
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, (QysiepeHa, O3HAKOMJIIEHHE C
MPOIECCOM  aacopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakuui Ha KapOoHAT U
CWJIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTa/libl 1 UX COeITMHEHUSA

OO01mast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuonnueckor cucreme XuMHUUecKux 3nemeHtoB J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtamnyeckas CBs3b U
METaJUIMYecKasi  KpUCTaJUIMYecKash  pel€rka.  ODJEKTPOXMMHYECKHMU  psif
HanpspKeHU MeTaioB. PU3nYecKre U XMMUYECKHE CBOMCTBa MeTaiuioB. O01ume
CIOCOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJIOB, OCHOBHBIC
CHoCOObI 3almuUThl UX OT Koppo3uu. CruiaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
sanementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyueckre U XUMUUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kanus). OKCUabl U
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TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METaIOB M HX
COCIMHEHUN.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux smeMmeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. uznueckue 1 XuMUIECKUE CBOMCTBA MATrHUS
U Kanpuusa. Baxseiimue coeauHeHUs Kaiblusg (OKCHUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TosioxkeHue B [leproauyeckoid cUCTEME XUMUUECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToMa, HaxOKJICHHWE B npupone. Pusnueckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHUIIA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMHYCCKHE CBOMCTBA jxejie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepuMenm .

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBAaMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, Kajbllus, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xxene3a (II1), menu (I1), HaOmrOIEHNE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU WOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE IKCIIEPUMEHTATBLHBIX 3a/1au 1o Teme «BaxkHeitmme
METaJUIbl U KX COCTUHEHUS».

XuMuA 4 OKpYysKaluas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (mpenesibHas AOIMycTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJHUMEpHBIE
MaTepHaIbI).

Mesxcnpeomemmnnie ceasu
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Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 HCIOJb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHblE€ NMOHATHA: HAy4YHBIM (pakT, THUIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTh, HaOJIIOAEHuE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMBI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsil, MPOBOIHHKH,
MOJYIIPOBOJIHUKH, ~ JTUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsT
pemeéTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rugpochepa, MHUHEpATBI, TOPHBIE MOPOAIbL,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koau4vecTBO 9acoB DJIeKTPOHHbIE
Ne HaunmMmeHoBaHue
(uudposbie)
n/ | pa3szejoB H TeM Becer | Konrpoanu IpakTHyecK
o0pa3oBaTejibHbIE
I NPOrpamMMsbl 0 ble padoThbI ue padboThbl
pecypcbl
Paznen 1. [lepBoHauyajibHble XUMHYECKHE MOHATHSA
XHUMHUSI — BakKHas
00J1aCTh
€CTECTBO3HAHUS U bu6morexa LHOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPAKTHYECKON 7c
JEsATEIbHOCTH o
YeIoBeKa
BemectBa n bubnunoreka LIOK
12 XUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakiuu ic
Wroro mo pazneny 20

Paznen 2. Ba:xkneiiime NMPpEeaACTABUTEC/IN HEOPraHUIECCKUX BEHICCTB

Bo3nyx.
K bubmnoreka IIOK
UCIIOPO/I.

2.1 6 https://m.edsoo.ru/7f4183
IToustue 00 7c
OKCHJIax T
Bonopon.Ilonstue bubnmorexa LIOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bona. PactBopsr. bubnmnoreka [JOK

2.3 [TousTHe 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUAX 7c
OCHOBHBIE KJIaCCHI bubnunorexa LIOK

2.4 HEOpraHNUYeCcKuX 11 1 1 https://m.edsoo.ru/7f4183
COeTMHEHNH 7c

Hroro mo pasnery 30

Pa3nen 3. Ilepuoauyeckuii 3akon u [lepnoauyeckas cucremMa xumuuyeckux jiementos /1. U.
MenneneeBa. CTpoeHue aToM0OB. XuUMH4YecKasi CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peaxkuuu
31 [leprognueckuit 7 bu6nunoreka [IOK
' 3aKOH U https://m.edsoo.ru/7f4183
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepnonnueckas
cucrema
XUMHUYECKUX
anemenToB /. W.
Menpeneesa.
Ctpoenue atoma

XumMmuueckas
CBS3b. bu6nmoreka [IOK
3.2 OKHCITUTEIIBHO- 8 https://m.edsoo.ru/7f4183
BOCCTaHOBHTEJIbH 7c
BIC PEAKITUHI
bubnnorexa [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
Ic
bubnnorexa [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68
YACOB IIO
IMPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoandyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue
(uudposbie)
n/ | pasienoB H TeM Becer | Konrpoann IIpakTHYeCK
o0pa3oBartejibHbIE
I MpOrpamMmbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nen 1. BenecTBo M XUMHYECKHE peaKIUU
[ToBTOpEHME N
yriryoneHue bubnuorexa [IOK
11 3HAHUHI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzienoB Kypcea 8 36
Kjacca
OCHOBHBIE
bubmuorexa [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakiuit o
DIEKTPOTUTHIECK
asi AUCCOLMAIIHSL. bu6mmoreka [IOK
1.3 XHUMHYECKHE 8 1 1 https://m.edso0.ru/7f41a6
peakuu B 36
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTanabl 4 X COeAMHEHHUS
OOmas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
ssieMeHTOB VIIA- 36
TpYIIIBIL. o
I"asmorensr
Ooas
XapaKTEPUCTHKA
bu6mmorexa [IOK
XUMHAYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
snemMeHTOB VIA- 36
rpymsl. Cepa u e€ o
COeIMHEHUS
Oommas
XapaKTEPUCTHUKA bubmmorexa LOK
2.3 P P 7 1 https://m.edsoo.ru/7f41a6
XUMHAYECKUX

3J1€EMEHTOB VA-

36

24



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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rpymnmsl. A30T,

docdop u ux
COEIUHEHHS
Oommas
XapaKTePUCTHKA
XUMHUYECKHUX bubmuorexa [JOK
24 aneMeHToB IVA- 8 https://m.edsoo.ru/7f41a6
rpyMIisL. YTiiepos 36
Y KPEMHHH U UX
COEIUHEHUSA
Wroro mo pazneny 25
Pasznea 3. Meraibl M MX COeIUMHEHNSA
. bubmnoreka LIOK
00 BOMCTBa
3.1 e e 4 https://m.edsoo.ru/7f41a6
METAJUIOB
36
Baxmwneitmue bu6mmoreka [IOK
3.2 METaJUIBI ¥ X 16 https://m.edsoo.ru/7f41a6
COETMHEHUS 36
Hroro no pazneny 20

Pazgen 4. Xumus u okpyzxaroumas cpeia
BemecTBa u bu6mmoreka [JOK
4.1 MaTepHuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YeI0oBeKa 36
Hroro no pazneny 3
bu6mmorexa [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBLIEE
KOJIMYECTBO 68
YACOB I10
[TPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumusi. 8 knace: yue0. st o0iieoopasoBarenbubix yupexaeHuii / O.C. 'abpuensH. - 3-¢
u3., crpeorut. - M.: Jlpoda, 2022. - 286 c.

Xumust. kiaacc: y4ue0. s obiieoOpazoBarenbhbix yupexaeuuii / O.C. ['abpuersH. - 3-¢ u3 .,

ctpeotutl. - M.: JIpoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIbBI IJIS1 YYUTEJIA

I'a6puensn O. C., Bockoboitaukosa H. I1., SlurykoBa A. B. HacTonpHast KHUTA yauTEIIs.
Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: Jlpoda, 2021.

["a6puensa, O. C. Meroauueckoe mocodue k yueonuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

["abpuensn, O. C. Meroanyeckoe nocodue k yueonuky O. C. ['abpuensaa «Xumus». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HUHTEPHET
http://him.1september.ru Exunas xosnexims LIOP: [peameTHast KOJUICKIHS « X AMHUSD)
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBINA YIEOHUK JIJIsI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yI4EeOHHK
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