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CocraBurens: Tabatanse Enena Branumuposna

YUUTEIIb XUMHUU

c.Tomuuxa 2022

MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma 1o xumuu A1 ooydaromumxcs 9 kjacca coctaBiieHa Ha ocHoBe TpeboBaHuii k
pe3yJbTaTaM OCBOEHMs OCHOBHOI 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus,
npescTaBieHHbIX B DesepabHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHapTeé OCHOBHOIO
ob1iero oopa3zoBaHusl, C yu€TOM pacHpeneEHHbIX 0 KilaccaM NPOBepsieMbIX TpeOOBaHU K
pe3yJbTaTaM OCBOEHHSI OCHOBHOIN 00pa30BaTesIbHON MPOrpaMMbl OCHOBHOI'O 00ILIero 00pa3oBaHUs
U 3JIEMEHTOB COJIEp’KaHUs, IPEICTaBIEHHBIX B Y HUBEPCAIbHOM KOJIU(DUKATOPE IO XUMUHU, a TAKXKE
Ha ocHoBe [IpumMepHOil mporpaMmbl BOCIUTaHUS 00Y4arOIIUXCSl IPH MOTYYE€HUH OCHOBHOI'O
ob1iero oOpa3zoBanus U ¢ yuérom KoHuennuu npenogaBanus yueOHOro npeamera « XuMusi» B
o0pa3oBaTeIbHBIX Opranu3anusiax Poccuiickoi
denepanuy, peau3yroUIMX OCHOBHbIE 00111€00pa3oBaTesibHbIE IPOrpaMmsl (yTB. Peniennem
Kosnerun Munnpocsenienus Poccuu, mpotokosn ot 03.12.2019 N [TIK-4BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMWS»

Bxkunag yueGHOro npeamera « XuMus» B JOCTHKEHHE 1IeJIei OCHOBHOTO 00IIero 00pa3oBaHus
00yCIIOBJICH BO MHOT'OM 3HAYCHHEM XUMHUYECKOW HAYKHU B IO3HAHUU 3aKOHOB IIPHPOJIBI, B PA3BUTHH
MIPOU3BOAUTENBHBIX CHJI O0IIIECTBA U CO3JaHUU HOBOM 0a3bl MaTepuaIbHOM KyJIbTYPHI.

XuUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK paclpoCTpaHuIa CBOE BIMSIHHUE Ha BCE 00JIaCTH
YeJIOBEYECKOr0 CYIIECTBOBAHUA, 3a/1aJ1a HOBOE BUJICHHE MHPA, CTaJIa HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM KHU3HU OOIIECTBA: 3HAHUE XUMHUU CIYKUT OCHOBOM
U1 (hOpPMHUPOBAHUSI MUPOBO33PEHHUS UEJIOBEKA, €r0 MPEACTABIECHUI 0 MaTepUAIbHOM €IUHCTBE
MUPa; BAKHYIO pOJIb UTPAIOT (POPMUPYEMbIE XUMHUEH MTPEACTABICHHS O B3aUMOINPEBPAILEHUAX
SHEPruu 1 00 3BOJIOLMHU BEIIECTB B IPUPOJIC; COBPEMEHHAsl XMMUs HalpaBiieHa Ha PelIeHne
IJ100aJIbHBIX TPO0OJIEM YCTOHUNBOrO pa3BUTHI YEIOBEUECTBA — ChIPHEBOM, SJHEPreTUUECKOH,
IUILEBON M HKOJIOTMYECKOM 6€30MacHOCTH, IPOoOIeM 3IpaBOOXpaHeHHUS.

B YCIIOBUAX BO3pAaCTAarOUICIO 3HAYCHUA XUMHHU B ) KU3HHU O6I_HCCTB3. CyHCCTBCHHO ITOBBICUJIACH
POJIb XUMHUYCCKOI'O O6pa30BaHI/IH. B nnmane conuajan3annv OHO ABJIICTCA OJHHUM U3 YCHOBI/Iﬁ
q)OpMI/IpOBaHI/Iﬂ HHTCJUICKTA JIMYHOCTU U TapMOHHUYHOI O eé pPa3BUTHA.

CoBpeMEeHHOMY UY€eJIOBEKY XUMHUECKHE 3HaHUSI HEOOX OIUMBI /ISl TIPHOOPETEHUS
OO0IIEKYJIbTYPHOT'O YPOBHS, TO3BOJISIIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT000pa3HON KU3HU OOLIECTBA, AJI1 OCO3HAHUS BaXKHOCTU Pa3yMHOI O
OTHOULIEHMS K CBOEMY 37I0POBBIO M 3JOPOBBIO IPYTHX, K OKPY’KAIOIIEW NPUPOIHOM cpene, I
IPaMOTHOT'O TIOBEEHUS PU M CIOIb30BaHUH Pa3JIMUYHbIX MAaTEPUAJIOB U XUMHUECKUX BELIECTB B
MTOBCETHEBHOM KU3HU.



Xumnueckoe 00pa3oBaHUE B OCHOBHOM ILIKOJIE ABJIAETCA 6a30BbIM 110 OTHOLLIEHUIO K CUCTEME
ob1ero xumMu4yeckoro oopasopanus. [103ToMy Ha COOTBETCTBYIOILEM €EMY YPOBHE OHO PEaIn3yeT
npucyume odueMy XMMUYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT
roCyaapCTBCHHEIC, O6IIICCTB€HHI>IC U MHAUBUAYAJIbHBIC HOTpC6HOCTI/I. DTUM ONpeaACIIACTCA
CYIIHOCTh OOIIEH CTpaTeru o0y4YeHHsI, BOCIIMTAHUS M PA3BUTHS 00YJaIOLIUXCS CPECTBAMHU
y4eOHOro npeamera « XuMusi».

Wzydenue mpeameTta: 1) criocoOCTBYeT peann3anuy BO3MOXKHOCTEH I CaMOpPa3BUTHUSI U
(hopMHUPOBaHUS KYJIBTYPHI JUYHOCTH, €€ O0IIeH 1 (PYHKIIMOHATBHONU I'PAMOTHOCTH; 2) BHOCUT
BKJIJ] B JOPMHUPOBAHUE MBIIIIICHUSI 1 TBOPUECKUX CITIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX
CaMOCTOSITENTbHON y4eOHOM
JeSITEIbHOCTHU, SKCIIEPUMEHTANIBHBIX U UCCIIEI0BATENIbCKUX YMEHUM, HEOOXOMMBIX KaK B
MIOBCETHEBHOM KHU3HU, TaK U B PO(ecCHOHAIBHOM NeSTEeNbHOCTH; 3) 3HAKOMHT €O CIelu (UKo
Hay4YHOT'O MBIIICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEIOCTHOTO B3IJIs1/1a HA €IUHCTBO MPUPOJIBI 1
YeNoBeKa, SBJISETCS OTBETCTBEHHBIM

3TanoM B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH MOAPOCTKOB; 4) CIOCOOCTBYET
(hopMHUPOBAHUIO IICHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUIM, K TIPUPOAE, K
YeJI0BEKYy, BHOCUT CBOM BKJIaJ B 9KOJIOIMUecKoe 00pa3oBaHUE ILIKOJIbHUKOB.

Hazpannble HampaBiieHus B 00y4eHUN XUMHUU 00€CIeunBatoTCs crielnuKoi coep:kanus
npeamMceTa, KOTOpBIfI ABJICTCA MEAAr Ort4CCKu aariTHpOBaHHBIM OTPAXKCHUEM 0azoBoi HAayYKH XUMHUH
Ha OIIpeAeIEHHOM JdTalle €€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOCHHE 0OYJAIOIIMMHUCS OCHOB
HEOPraHWYECKOH XMMHH M HEKOTOPBIX TOHATHI M CBEIACHHUI 00 OTIEIBbHBIX 00bEKTaX
OpraHUYECKON XUMUHU.

CrpykTypa conepxanus npeamera chopMUpOBaHa HA OCHOBE CHCTEMHOTO ITOX0/1a K €ro
n3ydenuto. ConepkaHue CKJIAAbIBAETCS U3 CUCTEMBI TOHATUH O XMMHUECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATHI 0 XUMu4eckon peakiuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHBI 10
MIPUHLUITY [T0CJIEIOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEIACTABICHUI
Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIAPHOTO Y4E€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUSA, YPOBHS
Ilepuonuyeckoro 3akona JI. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMUMWH, YUCHHS O CTPOCHUHU
aToOMa U XUMHUYECKOW CBs3H, Mpe/iCTaBIeHUH 00
JIEKTPOIUTUYECKOM JUCCOLMALMU BEIECTB B paCTBOPaX. T€OpEeTUUECKUE 3HAHUS PACCMATPUBAIOTCS
Ha OCHOBE SMITMPUYECKU MTOJIyUEHHBIX U OCMBICIIEHHBIX (JaKTOB, pa3BUBAIOTCS [1OCIEN0BATENBHO OT
OJTHOI'O YPOBHSI K IpYIOMY, BBIIOIHSSA (DYHKIUU OOBSCHEHUS U IPOrHO3UPOBAHNUS CBOMCTB, CTPOCHU S
u
BO3MOXKHOCTEH IIPAKTUYECKOr O IIPUMEHEHUS U MOJy4CHHUS U3Y4aeMbIX BEIECTB.

Takas opranuzanus copep>kanus Kypca crnoco0CTBYeT IpeICTaBICHUI0 XUMUYECKON
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOM NPUPOABL. TeM caMmbIM
o0ecreunBaeTcss BO3MOKHOCTh (POPMHUPOBAHUS Y 00yUaIOIIUXCSI [IGHHOCTHOT'O OTHOIIIEHUS K
Hay4HOMY 3HAHHIO M METOJaM NO3HAHUs B Hayke. BaxkHO TakXke 3aMeTUTh, UTO OCBOEHHUE
COZIEpKaHMS Kypca IPOUCXOIUT C IIPUBJICYEHUEM 3HAHUH U3 PAHEE U3YyUECHHBIX KYypPCOB:
«Oxpyxatomuii mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kaace».



HOEJHN U3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMWS»

K HampaBiieHUIO IEPBOCTEIEHHON 3HAYMMOCTH MPH pean3aiuu 00pa3oBaTeNbHbIX (yHKIIHHA
npenMeTa« XuMHsI» TPATUIIMOHHO OTHOCIT OPMUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUIECKOMN ACATEIHPHOCTH YEIOBEKa U KaK OJJHOTO U3
KOMITOHEHTOB MHUPOBOMU KYJIbTYpHI. 3a/1aua mpeMeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMBI
XUMHUYCCKUX 3HAHUH —BaXKHEHIIMX (PAKTOB, MOHATHI, 3aKOHOB M TCOPETUUCCKUX MOJIOKCHUH,
JIOCTYITHBIX 0000 IIeHHI
MHPOBO33PEHUYECKOr0 XapaKTepa, A3blKa HAyKH, 3HAHUM 0 HAyYHbIX METOAAaX U3yUEHUs BEIIECTB U
XUMHYECKUX PEAKIUH, a TakKe B POPMUPOBAHUY H PA3BUTUU YMEHUI U CITOCOOOB JIeATEIBHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIOICHUEM U TIPOBEICHUEM XUMUYECKOTO IKCIIEPUMEHTA,
co0Ir0IeHrEM TTpaBUII 0€30MMaCHOT0 OOPAIIEHUS ¢ BEIIECTBAMH B TIOBCEIHEBHOMN JKU3HHU.

Hapsany ¢ aTuM nienu u3ydeHust npeaMera B IporpaMMe YTOYHEH bl U CKOPPEKTUPOBAHBI ¢ YUETOM
HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOI'O 0011er0 00pazoBanusi. CerogHs B 00pa3oBaHuU 0c000
3HAYMMOM MPU3HAETCS HAIIPaBJIEHHOCTh OOYUYEHHUs Ha pa3BUTHE U CaMOPa3BUTHE JIMUHOCTH,
(dopmupoBaHue e€ HHTEIEKTa U 0011el KynbTypbl. OOyueHHne YMEHUIO YYUTHCS U IPOJOJDKATh
cBo& oOpa3zoBaHUe
CaMOCTOSITEJIbHO CTAHOBUTCS OHOM U3 BaXKHEHIIMX (PyHKIMI y4eOHbIX IPEIMETOB.

B cBs13u ¢ 3TUM IpH U3y4EHUU MTPEAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAYCHHE TPUoOpenu
TaKue LEeJu, KaK:

dbopMHUpOBaHNE HHTEIUIEKTYAIbHO PA3BUTON JTMYHOCTH, TOTOBOM K caM0O00OPa30BaHMUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIILHOMY MIPUHSTUIO PEIICHUN, CTOCOOHOM aIanTHPOBATHCS K OBICTPO
MEHSIIOIIMMCS YCIOBUSAM KU3HH;

HaIPaBJICHHOCTh 00yUYEHUsI HA CHCTEMATUYECKOE TPUOOIICHUE YUAIXCsI K CAMOCTOSATEIILHOM

MMO3HABATEJILHOHN JACATEIBPHOCTH, HAYIHBIM METO/IaM MO3HAHUS, ()OPMUPYIOITUM MOTHBAITUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieueHue ycaoBHii, CIOCOOCTBYIOLINX MPUOOPETEHUIO 00 yUaIOIMMUCS OIbITa Pa3HO00pa3HOI
NeSITEIbHOCTHU, TO3HAHUS U CAMOIIO3HAHHUS, KJIIFOUEBBIX HABBIKOB (KJIFOUE€BBIX KOMIIETEHIIHH),
UMEIOIUX YHUBEPCAJIbHOE 3HaUYEHUE JJIsl pa3JIMYHBIX BUJIOB J1ESTENBHOCTH;

dbopmMupoBaHuE YMEHUIN OOBSICHITH U OLICHUBAThH SBJICHUS OKPY)KAIOILIEr0 MUpa Ha OCHOBAHUU
3HaHUH U ONBITA, OTYYEHHBIX IPU U3YYEHUHN XUMUU;

dbopmupoBaHue y 00y4aromuXcsi TyMaHUCTHYECKUX OTHOIICHHUM, TOHUMAaHUS IEHHOCTH
XUMHUYECKUX 3HAHHUH I BBIPAOOTKHU SKOJIOTHYECKH 11€1eCO00pa3HOro MmoBeIeHus B ObITY U
TPYZAOBOM IEATENLHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbSI U OKPYKAIOLIEH MPUPOTHON CPeibl;

pa3BUTHE MOTHBAIMH K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha OCHOBE
YCBOEHUS O0IIIeYeT0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIII U
HAIpPaBJICHHOCTH JajJbHEHIIero o0yueHus.

COILEPKXAHUE YUYEBHOI'O ITPEIMETA

BemecTBO M XNMHYeCKAasi Pe€aKknus



[Tepuonnueckuii 3axoH. [lepuoanueckas cucrema xumudeckux snemeHToB /. 1. Menaeneesa.
CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOAO0B, KaJlusl, KaJbLUs U UX COEIMHEHUN B COOTBETCTBUH C IMOJIO)KEHUEM 3JIEMEHTOB B
[Iepnonnueckoi cucreMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM CBSI3U. THUIBI KpUCTATUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKA U BUJA XMMUYECKOU CBA3H.

Knaccudukarnus 1 HOMEHKJIaTypa HEOpraHMYECKUX BEIIeCcTB (MEXIyHapoAHas U TPUBHAJIbHAS).

XUMHUYECKHE CBONMCTBA BCHICCTB, OTHOCAIUXCS K PA3JIMIHBIM KJIaCCaM HEOPIraHNYCCKUX
COGI[PIHCHHﬁ, TCHCTUYCCKas CBA3b HCOPraHNMYCCKUX BCIICCTB.

Krnaccupukanus XUMUYECKHX peakIfil Mo pa3IndHbIM MpH3HaKaM (110 YHCITY B COCTaBY
Y4YacTBYIOIIMX B PEAKLIUU BELIECTB, 10 TEMIOBOMY 3P PEKTY, IO U3MEHEHUIO CTENEHEH OKUCIIEHUS
XMMHMYECKUX 3JIEMEHTOB, 110 00PaTHUMOCTH, 10 YYACTHIO KaTaau3aTopa). DK30- U SHIAOTEPMUUYECKUE
pEeaKuny, TEPMOXUMHUYECKUE YPAaBHECHHUS.

[Tonsarue o ckopocty xuMuyeckon peaxkiuu. [TonsTre 00 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsTHEe 0 rOMOreHHBIX U Fe€TepOreHHbIX peakuusax. [loustue o
XMUMHUYECKOM PaBHOBECHH.

(DaKTOpBI, BJIMAIONIUME HA CKOPOCTh XUMHYCCKON PC€aKru U IMOJOKCHHUE XUMHUUYCCKOI'O paBHOBCCHUA.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, JIEKTPOHHBIHN OanaHc
OKHUCIIMTEJIBHO-BOCCTAaHOBUTEIBHON peakuny. COCTaBIEHNE YPaBHEHUI
OKHCJIUTEJIbHO-BOCCTAaHOBUTEIBHBIX PEAKIUI C MCIIOIb30BAaHUEM METO/1a IEKTPOHHOr 0 OanaHca.

Teopm{ SHGKT‘pOHHTquCKOﬁ AJucconranuu. 3JI€KTpOJII/ITBI H HC- 3JICKTPOJIMTHI. KaTI/IOHbI, AHHUOHBI.

MexaHuszMm JAUucconuanru BCIECCTB C pa3JIMUYHbIMU BUAAMHA XUMHUUYECKOH cBsI3u. CTelneHb
Jucconuanmnu. CunbHbIE U c1a0bIe QJICKTPOJIUTEI.

Peakiiuu noHHOro oOMeHa. ¥ cioBuUs MPOTEKaHUs PEaKIMii HOHHOr0 0OMeHa, MOJHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUH U COJIEH B CBETE
MIpEJCTaBICHUN 00 AIIEKTPOIUTHYECKOM nucconnanuy. KauecTBeHHbIE peakluy Ha HOHBIL.
IlonsiTie 0 TUAPOIIA3E COJIEN.

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEILIETOK
HEOPraHMYECKHUX BEIECTB — METAJUIOB U HeMeTaIoB (rpadura 1 ajamasa), CJI0KHbBIX BELIECTB
(xnopuza HaTpus);

UCCJIEZIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUY €CKOM peakLiu OT BO3JIEHCTBU S pa3JIMUHbIX (PaKTOPOB;
UCCIIEI0OBAHKE IIIEKTPOIIPOBOIHOCTU PACTBOPOB BELIECTB, IPOLECCA JUCCOLUALMH KUCIIOT, EeI0Yeil
1 coJieil (BO3MOXHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB); IIPOBEICHUE ONBITOB, HILUTIOCTPUPYIOLIMX
HPU3HAKU MPOTEKaHUs peakiuii HOHHOro oOMeHa (00pa3oBaHue OcaKa, BbICICHHE Ta3a,
00pa3oBaHME BOJIbI); OIBITOB, UJUTFOCTPUPYIOIINX IIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiiy pa3IokKeHus, COeJUHEHNU ); PACIO3HABAHUE HEOPTaHUYECKUX BEILIECTB C
MIOMOIIbIO KAUECTBEHHBIX PEAKIIMI Ha MOHBI; PEIIEHUE KCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanis! 1 ux CoeINHCHUA

OO6m1ast xapakTepucTiKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTETICHU
okucienus. CtpoeHre u pU3NIECKUE CBOKMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB. XUMHUUYCCKHE
CBOICTBA Ha MpUMepe XJopa (B3aUMOICHCTBHE ¢ METaJUIaMH, HEMETaJIIaMH, IIEJI0YaMH).
XnopoBonopoa. ConsiHasi KUCIIOTa, XMMUYECKHE CBOWMCTBA, MOJMyYeHUue, IpuMeHeHue. Jlel ctBue
XJIOpa U XJIOPOBOJOPOJIa Ha OPraHU3M uelioBeka. BaxkHel e XJI0puIbl U UX HAXO0XKICHUE B



MIPUPOJIE.
OO6mmas xapaktepuctuka 3JeMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEepPHBIE
CTEIIeHU OKHUCIICHUSI.

Crtpoenue u pusnueckre cBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M Cepbl. AIITOTPOITHEIE
MOU(UKAIIMKA KHUCTOPOJIa M cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTPOCHHE,
(du3ngeckre u XuMuueckre cBoicTBa. OKCHUIIBI CEphl KaK MPECTAaBUTEIN KUCIOTHBIX OKCHIIOB.
CepHrast kucnorta, GU3NIECKUE U XUMUIECKUE CBOMCTBA (00IIME KaK MPECTABUTEIS Kilacca KUCIIOT U
cienuguueckre). XuMUYeCKne peakllui, JexKallie B OCHOBE IPOMBIIIJIEHHOT'O CI0c00a MOTy4eHHUs
cepHoil kucnoTsl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaUE€CTBEHHAs peaKlMsl Ha CylIb(aT-noH.
Haxoxenue cepsl 1 €€ COeIMHEHUN B TPUPO/IE.

XUMHUECKOe 3arpsa3HeHNe OKPY>KaIoleil cpeibl COSAMHEHUSIMH Cepbl (KUCIOTHBIE T0XKIH,
3arpsisHEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAILLICHHUS.

OO61mmas xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
CTEIEHU OKUCIICHUS.

A30T, pacipocTpaHeHHe B IpUpoae, pusnueckre U XuMHueckrue cBoiicTea. Kpyroopot a3ora B

pUpoJE.

Ammuak, ero pu3nYecKue U XMMHUYECKHEe CBOMCTBA, MoydeHue u npuMeHernue. Conu aMMOHUS, UX
(u3nUecKre 1 XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI aMMOHHSI.
A30THas KUCIIOTa, €€ MoTydeHne, U3nuecKue 1 XMMUYecKHUe CBoicTBa (001IMe KaK IPeICTaBUTEIS
KJ1acca KUCJIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KaueCTBE
MUHEPaJIbHBIX yI00PEHUM.
XUMHUECKoe 3arps3HeHNe OKPpYKaIoLe cpeibl COEAMHEHUSIMU a30Ta (KM CJIOTHBIE T0XKIH,
3arpsisHEHHE BO3/1yXa, OYBBI U BOAOEMOB).

®ocdop, ammnorponHsie Moaupukanuu Gochopa, puzndeckre U XUMHUECKHE CBOMCTBA.
Oxcua pochopa(V) u hocdhopnas kucnora, Gu3nYecKre U XUMHUECKHUE CBOMCTBA, TTOJTyYEHUE.
Hcnonp3zoBanue GpocdaToB B Ka4eCTBE MUHEPAJIBHBIX Y100 pEHUIA.

O6mias xapaktepuctuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHBIE
CTETICHU OKHUCIICHUSI.

VYriepon, amnoTpornHbie MO (UKALIMH, PACIPOCTPAHEHUE B TPUPOAE, PU3NUECKUE U XUMUYECKHE
coiicTBa. Aacop6imus. Kpyrosopot yriaepozaa B mpupozae. OKCHAbI yriiepona, ux Gu3ndecku e u
XHUMHYECKUE CBOMCTBA, JCHCTBIE HA JKUBBIE OPraHU3MBI, IIOJTYYCHHE U TPUMECHEHU E. DKOJIOTHYECKUE
poOemMsl, cBsi3aHHbIE ¢ okcuaoM yriepoaa(l'V); rumoresa rino6anbHOr0 MOTEMJICHUS KJIMMATa;
MapHUKOBBII 3P HEKT.

VYronbHas KUCIOTa U €€ CoNU, UX (pru3nuecKrne 1 XuMUYeCKre CBOWCTBA, ITOJIy4eHUE U IPUMEHEHHE.

KauecTtBeHHas peakius Ha KapOOHAT-HOHBL. Vcronb30BaHNe KapOOHATOB B OBITY,
MEIMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03sIHCTBE.

[TepBoHavaNbHBIE TOHITHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriepoaa (MeTaH,
3TaH, TUJIEH, alleTHJIEH, 3TaHOJI, TJIMLEpUH, YKCyCHas KucioTa). X coctaB 1 Xxumuyeckoe
crpoenue. [ToHsATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OCJIKaX, YIIIEBOAX — U UX POIH
B JKM3HHU Y€JIOBEKA.

MaTepI/Iaanoe CANHCTBO OPraHUYCCKHUX U HCOPTaAaHNYCCKHX COCJII/IHCHH?I.



Kpemuuii, ero ¢pusnyeckue 1 XuMu4eckiue CBOMCTBa, ModyyeHue U npuMmeHenure. CoenHeHus
KpeMmHUs B npupoze. O6mmue npeacrasiaenus o0 okcuae kpeMuus(IV) u kxpeMHueBoi Kuciore.
Cunukatsl, X UCIOJb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH. BakHeHIIMEe CTPOUTEIIbHBIE
MaTepuaibl: KepaMHKa, CTEKJIO, LIEMEHT, O€TOH, kene300eToH. [Ipobiembl 6e3onacHoro
UCIIOJIb30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEHEBHON KU3HU.

XUMHUYECKHI SKCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJOTBI; TPOBEJIEHNE KAUECTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI U HAOJI0AeHNE TPU3HAKOB HX
MIPOTEKaHUs; OTBITHI, OTpaXKaroIue GU3NIECKUE U XMMUYECKHUE CBOICTBA rajlore€HOB U UX
COEAMHEHMH (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHAIIOB); 03HAKOMJIEHHE C 00pa3liaMy XJIOPUOB
(rajoreHn10B); 03HAKOMJIEHHE ¢ 00pa3liaMH Cephl U €€ COEIMHEHUIMU (BO3MOYKHO HCII0JI b30BaHUE
BHJIEOMaTEpHUAIIOB); HAOIIOIEHHE TTpoIecca
o0yraMBaHUs caxapa Mo JAeicTBHeM KOHIIEHTPUPOBAHHON CEPHON KUCIOThI; N3YYeHUE XUMUYECKUX
CBOMCTB pa30aBJI€HHOM CEPHOM KHCIIOTHI, IPOBEI€HHE KaUeCTBEHHON peaklUu Ha CyIb(aT-HuoH U
HaOJr0/IeHNe MPU3HaKa e€ IPOTEeKaHus; 03HaKOMJIEHUE ¢ PU3MUECKHMMHU CBOMcTBaMM a30Ta, Gpocdopa
U UX

COEAMHEHMH (BO3MOYKHO UCII0JIb30BAHUE BUIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U POC(HOPHBIX
ynoOpeHuil; nonydeHue, cooupanue, pacio3HaBaHue U U3yYEHHUE CBOMCTB aMMHaKa; MPOBE/IeHNE
KayeCTBEHHBIX peaKkluii Ha MOH aMMOHUA U (pocaT-UOH U U3YUEHHE TPU3HAKOB UX MIPOTEKaHUS,
B3aMMO/ICHCTBU € KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJIbIO (BO3MOXKHO UCIIOJIb30BAHUE
BHJICOMATEPUAJIOB); U3YUCHUE MOJIETIEH KPUCTaNTMYECKIX PEeIIETOK anmasa, rpaduta, Qysiepena;
O3HAKOMIIEHHE C MPOIIECCOM aICOPOIIMH paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM H
YCTpPONCTBOM NIPOTUBOra3a; MOJy4yeHue, COONpaHue, paclo3HaBaHUE U U3yUEHUE CBONCTB
YTJIEKUCIIOT0 Tra3a; MPOBeIeHUE KaUeCTBEHHBIX PeaKIiil Ha KapOOHAT- M CUJIMKAT-MOHbI U U3Y4YEHHE
MPU3HAKOB UX MPOTEKAHUS;

03HAKOMJIEHUE C MPOAYKIIMEN CUIIMKATHON MPOMBILIUIEHHOCTH; PEIIEHUE IKCIIEPUM EHTAJIbHBIX 33]1a4
1o Teme«BaxHen e HemeTanabl U UX COCAUHEHHS ».

MeTajljibl 4 UX COETUHEHUS

OO0m1ast XxapakTepUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX IOJIOKEHUS B
[lepuonnueckoi cucreMe XuMu4eckux 3emMeHToB J. 1. Menneneesa u CTpoeHHsI aTOMOB.
Crpoenue meraiuioB. Merajummdeckas CBsA3b U METaJNIMYECKasi KpUCTaUIMUECKas peleTKa.
DJIEKTPOXMMHUYECKUN psAJl HAPSLDKEHUIA MeTauioB. OU3NUecKue U XUMUYECKHUE CBOMCTBA
MetasuioB. Obume crocoOs! mosydeHus MeTauioB. [IoHsTHE 0 KOPPO3UK METAILIOB, OCHOBHBIE
CrocoObl 3aIIUThI UX OT Koppo3uu. CruiaBsl (cTaib, Yyr'yH, JIOpaJlOMUHUN, OpoH3a) U UX
IIPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounsie MeTasuibl: nonoxeHue B [lepuoguueckoi cucreme xuMruueckux snementos JI. 1.
MenpeneeBa; CTpOEHUE UX aTOMOB; HaXO0XJIeHUE B Ipupojie. DU3nueckrue 1 XMMUUYECKHE CBOMCTBA
(na mpumMepe HaTpust 1 Kanusi). OKCUABI U THAPOKCUIBI HATpUs U Kanmus. [I[puMenenune menoqHbix
METAJIJIOB U UX COCIMHCHUM.

[IlenouHO3eMeENbHBIE METAIIIBI MATHUHN U KaJIbIUI: NToJokeHue B [leproanyueckoil cucreme
XuMH4deckux 31emMeHToB /. . MeHneneeBa; cTpoeHHUe UX aTOMOB; HAXOXKJCHUE B IPUPOJIE.
duzryecKre 1 XUMMHYECKHE CBOMCTBA MarHusl M Kaiablius. BaxkHelme coeTMHEHUS KaabIIus
(okcua, TuAPOKCUI, coin). JKECTKOCTH BOMIBI M CIIOCOOBI €€ yCTpaHCHHS.



Amromunuil: nonoxkenue B [leproanueckoit cucreme xumuyeckux aneMmenToB J. . Menneneesa;
CTPOEHHE aTOMAa; HaxOXAeHue B mpupoje. Gusnueckre 1 XMUMUYECKUE CBOWCTBA aTFOMUHUSL.
AmpoTepHbIe CBOICTBA OKCHJIA U THAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoit cucreme xumudeckux 3jeMeHToB J1. 1. Menneneesa;
CTPOEHHE aTOMA; HaxoXAeHue B mpupoje. Gusnueckre u XuMuyeckue cBorcTna xeneza. OKcubl,
ruapokcusl u conu xenesa(ll) u xeneza(lll), ux cocras, cBoiicTBa U MOIydYEeHHE.

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJJIOB M CILIABOB, UX
(bM3HYECKIMU CBOMCTBAMH; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIIJIOB (BO3MOKHO
WCIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOICHCTBHUS OKCH/Ia KIS U HATPHS C
BOZIO (BO3MOYKHO HMCITOJIb30BAHUE BUICOMATEPHATIOB); HCCIICIOBAHNE CBOMCTB KECTKON BOJIBI,
mpoliecca ropeHus xKeje3a B KHCIopo i€ (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPHATIOB);
MPU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEaKlMii Ha HOHBI (MarHus, KaJIbLUs, aTFOMUHHUS, [IMTHKA,
xeneza(ll) u xeneza(Ill), menu(Il)); HabGmrogeHue u onucanue MPOIECCOB OKPAIIMBAHUS IIIIAMEHHT
MOHAMU HATPU A, KaJus ¥ KaJbIHs (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHUE
aM(}OTEpHBIX CBOMCTB TMIPOKCUIA AITIOMUHUS U THIPOKCUA [IUHKA; pelIeHre
JKCIIEPUMEHTAJILHBIX 33/1a4 110 TeMe «BaXkHEeH e METaJlJIbl U UX COCTUHCHHSI».

Xumus 1 OKpPY:KaIas cpeaa

HoBbie Matepuansl U TexHosioruu. BemnjecTBa 1 MmaTepuaibl B IOBCEJHEBHON KU3HU YEIOBEKa.
Xumus 1 310poBbe. bezonacHoe ucmonb30BaHNE BEUIECTB M XUMHYECKUX peakiuil B ObITy. [lepBas
IIOMOILb TPH XUMHYECKUX 0XKOrax 1 oTpaBieHUsX. OCHOBBI HKOJOIHYECKON I'PaMOTHOCTH.
XUMHYECKOE 3arpsiI3HEHUE OKPYKAIOMIEH cpebl (TTpeaebHas JOMyCTUMasi KOHIIEH TPaIlus BEIEeCTB
— ITJAK). Ponb xumuw B pelieHnH YKOJIOTHUECKUX MPOOIIEM.

ITprpoaHbIE UCTOUYHUKHN YTIEBOJOPOIOB (YT 0J1b, IPUPOAHBIM ra3, He(Th), IPOAYKTHI UX
nepepaboOTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.

XUMHUYECKHI SKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepHUaIoB (CTEKIIO, CIIIaBbl METAJIJIOB,
HIOJIMM E€PHbIE MaTepHaIbl).

MexnpeaMeTHbIE CBA3H

Peanu3zanus MexXnpenIMeTHbIX CBsA3el MpU U3YUEHUN XUMHHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TAaK U MOHATUH, SBIAIOLINXCS
CHCTEMHBIMHU JJIs1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HaYYHOro uKia. Peannzanus
MEXIIPEIMETHBIX CBSA3EH MPU N3yYEHUHU XUMHUH B 9 KJlacce OCYLIECTBIIETCS YEPEe3 UCII0JIb30BAHNE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX OHATHH, TaK ¥ MMOHATHUH, SBISIOIIUXCS CUCTEMHBIMU IS
OT/AEJbHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOr' O IIUKIIA.

OO0mme ecTeCTBeHHO-HAYYHbIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHAIIU3,
CHHTE3, KiaccuduKaIus, IepruoIMIYHOCTb, Ha0II0JeHUE, SKCIIEPUMEHT, MOJICIM POBAHUE,
HU3MEpPEHUEe, MOJICIIb, SIBIICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOT U, MATCPHUAIIBI.

dusnka: MaTepusi, aTOM, FIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaJUOaKTUBHOCTb,
MOJIEKYJIa, JIEKTPHUECKHH 3apsi, TPOBOJHUKH, MTOTYIPOBOAHUKH, TUIIEKTPUKHU, (POTOIIEMEHT,
BEII[ECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTb,
KpUCTaJUINY €CKasl Peli€TKa, CrijiaBbl, ((M3MUECKUE BEJIMUUHbI, €IMHUIIBI U3MEPEHHUS, KOCMHUECKOE
MPOCTPAHCTBO, MIJIAHETHI, 3BE311bI, CONHIIE.



buonorus: gorocunres, npixanue, Ouocdepa, 3KOCUCTEMa, MUHEPAIbHbIE y100pEHMS,
MHKPO3JICMCHTBI, MAKPO3JICMECHTLI, IMTATCIIbHBIC BCIISCCTBA.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpaIIbl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOMAEMBIE,
TOILIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/IBYLICHI/IC XUMHH B 9 Ki1acce HaIIpaBJICHO Ha JJOCTHIKCHUC 06yLIaIOH_H/IMI/IC$I JIMYHOCTHBIX,
MCTAIPECAMCTHBIX U TPECAMETHBIX PC3YJILbTATOB OCBOCHUSA y‘-IC6HOI‘O npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHEIE PE3YyJIbTaTbl OCBOCHUSA ITPOrpaMMbl OCHOBHOI'O 0611_[61"0 06p330BaHI/I${ JOCTHUT ArOTCA
B XOI€ O6y‘-ICHI/I$I XUMHU B CINHCTBC y‘I€6HOI>'I H BOCIUTATEIBHOM ACATCIIBHOCTH OpFaHI/I3aI_II/II/I B
COOTBCTCTBUHU C TpaAUITHMOHHBIMU pOCCHfICKPIMH COOHOKYJIbTYPHBIMHU U NYXOBHO-HPABCTBCHHBIMHA
LHECHHOCTAMMU, IPUHATHIMU B 06H_ICCTBC IpaBujiaM 1 HOPMaMU IMOBCACHHUA U CHOCO6CTB}’IOT
ImponeccamM CaMOIIO3HaHUA, CAMOPA3BUTHUA U COLUAIIM3AlINN o6yqa101u1/1xc;1.

JIMuHOCTHBIE pe3yNbTaThl OTPaXarT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

HanI/IOTI/I‘leCKOFO BOCIIMTaHUA

1) HEHHOCTHOrO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaCJICau0, IOHMMAaHHA 3HAYCHUA XUMHYECKOM HAaYKH B ’)KU3HU COBPECMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIaJI€Th JOCTOBEPHOI MH(OpMAIel 0 TEPETOBIX TOCTHKCHHSIX U OTKPBITHSIX
MHUPOBOW U OTE€UECTBEHHOM XMMHUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MUpa U 00IIeCTBa;

I'pa:kpanckoro Bocnuranust

2) MpeACTaBICHHUS O COIMATBHBIX HOPMaX U MPaBHJIaX MEKJIMIHOCTHBIX OTHOIIEHUH B KOJUICKTHBE,
KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YIeOHO-MCCIIEI0BATEbCKOM,
TBOPUYECKOW U APYTHX BUAAX JCSATEIHHOCTH; TOTOBHOCTU K pa3HOOOPa3HON COBMECTHOM
JeSITEIbHOCTY TP BBIMOJIHEHUU y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMUY €CKUX
9KCIIEPUMEHTOB, CO3/IaHUH Y4E€OHBIX IPOEKTOB, CTPEMJIICHHU S K B3aUMOIIOHUMAHUIO U B3aMOIOMOIITH
B IIPOIIECCE ITOM yueOHOM 1eITeIbHOCTH; TOTOBHOCTHU OLIEHUBATh CBOE MOBECHHE U MOCTYIKU CBOUX
TOBapHUILEW C MO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIECTBUM
MOCTYIIKOB;

IleHHOCTH HAYYHOI'O MIO3HAHMS

3) MHPOBO33PEHYECKUX MPEICTABICHUI O BEIECTBE U XUMUYECKOW PEaKIHH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH M COCTABJIAIOIINX OCHOBY JJIs IOHUMaHUS CYILHOCTH
Hay4HOW KapTHHBI MU PA; IPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IIPUPOABL,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOJHOU CPENO0M, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHBOB, HAITPABJICHHBIX HA MIOJTY4YCHHE HOBBIX 3HAHHI TI0 XMMUH,
HEOOXOIUMBIX 11 00BSICHEHUS HAaOI0AaeMbIX ITPOLIECCOB U SIBICHUI;

5) mo3HaBaTeIbHOM, MH(POPMAIMOHHONW M YUTATEIBCKON KYJIbTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENILHOM paboThI C y4eOHBIMH TEKCTaAMHU, CIIPABOYHOM JIUTEPATyPOH, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMH MH()OPMaLMOHHBIX TEXHOJIOTUI;

6) naTEepeca K 00y4YCHHUIO M TIO3HAHHIO, JIF0003HATEIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K



camM000pa30BaHUIO, TPOEKTHON M UCCIIEI0BATENHCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTU M YPOBHS 00Y4YEeHHUS B JaTbHEUIIEM;

®opMupoBaHus KYJIbTYPhI 310POBbS

7) OCO3HAHUS [EHHOCTH KU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 37I0POBBII 00pa3 KU3HHU, OCO3HAHUS MOCIEICTBHIA U HETPUSATHS BPETHBIX TPUBBIYCK
(ymoTtpeGaeHus aKoroisi, HAPKOTUKOB, KypeHHUs ), HEOOXOAMMOCTH COOJIIOICHHS TTPABUIT
0e30MacHOCTH TP 00paIIeHNH ¢ XUMUYECKIMH BEIECTBAMU B OBITY M peaTbHOM JKU3HH,

Tpyaosoro Bocnuranus
8) nHTepeca K MPaKTHYECKOMY H3y4YCHUIO PO ECCHii U TpyAa pa3IMIHOr0 Pojia, YBaKEHHE K

Tpyny u

pe3yJibTaTam TPYJIOBOM AEATEIbHOCTH, B TOM YUCJIE€ HA OCHOBE IPUMEHEHUS MIPEAMETHBIX 3HAHUH 110
XMMHH, OCO3HAHHOTO BHIOOPA MHIUBUYATbHON TPAEKTOPUU MPOJOJIKEHUS 00pa30BaHus ¢ yU4ETOM
JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XUMHUHU, O0IIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
YCIEITHOMN

PO eCCHOHAILHOMN JACSITEIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUI; TOTOBHOCTH aIallTUPOBATHCS
B IIpo(hecCHOHaIbHOU Cpene;

IK0JI0THYeCKOr0 BOCIIUTAHNS

9) 3KOJOrHYECKH 11eJeCO00Pa3HOro OTHOIICHHUS K MIPUPO/Ie KaK HCTOUHUKY )KH3HU Ha 3eMile,
OCHOBE €€ CyIIICCTBOBaHUS, TOHMMAaHUS IIEHHOCTH 370pOBOro M 0€30MMacHOr0 00pasa KHU3HH,
OTBETCTBEHHOT'0 OTHOIICHHUS K COOCTBEHHOMY (PU3HUYECKOMY U IICUXHYECKOMY 3I0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIFOICHUS TIPaBUJI 0€30MMaCHOT O MOBEACHHS TIPU padOTEe ¢ BEIIECTBAMH, a TAK)KE B
CUTYaIHsIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

10) crmocoOHOCTH TPUMEHSTH 3HAHUS, TIOJydaeMbIe IPH U3YUEHUH XHUMUH, [T PEIHICHUS 3a/ad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPE0ii, MOBBIIICHHUS YPOBHS SKOJOTHUECKON KYIbTYPHI,
OCO3HAHUS
IJI00AJIBHOTO XapaKTepa 3KOJIOTHUECKUX MPo0JIeM U MyTel X PEIIeHUs TOCPEICTBOM METOJI0B
XUMUH; 11) 3KONOrMYeCKOro MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHUKATUBHOW U COLUAIbHOM IPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX pPe3y/IbTaTOB BBIAEISIOT 3HAUMMBbIE /17151 GOPMHUPOBAHUS
MUPOBO33peHHs O0IIEeHayUHbIE TOHATHS (3aKOH, TEOPUs, IPUHIIUIL, TUIIOTE3a, (aKT, CUCTEMA,
MpoLIeCC, IKCIIEPUMEHT U AP.), KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX MPEIMETOB (OPMUPOBATH IIPECTABICHUE O
LIEJIOCTHON HayYHOM KapTHHE MUpa, U YHUBEpcajbHbIE yueOHbIE JIeiicTBUS (TI03HABAaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYISITUBHBIC), KOTOPbIE 00ecrednBatoT (OpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBJICHUIO yueOHOU
JEATEIIbHOCTH.

MerTanpenMeTHbIE pe3yIbTaThl OCBOCHUS 00pa30BaTEeNIbHOM MPOrpaMMBbl 10 XMMHUH OTPaXKat0T
OBJIaJICHNE YHUBEPCAIbHBIMU [103HABATEIbHBIMHU JI€H CTBUSIMH, B TOM YHCIIE:

ba30BbIMH JJOrHYE€CKUMHU JeiicTBUSIMH



1) yMeHHeM HCIONIB30BaTh MPUEMBI JJOTMYECKOI0 MBIIIICHUS IPU OCBOCHHH 3HAHUI: PaCKPBIBATh
CMBICJI XUMUYECKUX TIOHATUH (BBIAEIATh UX XapaKTEpHbIE NPU3HAKHU, YCTaHABIUBATH B3aUMO CBSI3b C
JIPYTUMH TOHATHAMM ), UCIIOJIb30BAaTh MOHATHUS 7151 00BSACHEHUS OTACIbHBIX (DAKTOB U SIBJICHUH;
BBIOMPATh OCHOBAHMS U KPUTEPUU JJIS KNACCUPHUKAIIUN XUMUYECKHX BEIIECTB U XUMHYECKUX
peaKiuii; ycTaHaBIMBaTh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEXYy O0ObEKTAMU U3YUYEHUsI; CTPOUTH
JIOTUYECKUE PACCYXkIEeHUs (MHIYKTUBHBIE, IEYKTUBHBIE, [10 aHAJIOTMH ); A€1aTh BHIBOJBI U
3aKJIF0YCHUS;

2) yMEHHEM TPUMEHSTH B IIPOIECCE MTO3HAHUS MOHTHS (PEIMETHBIC U METaNpeaAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YyEMbIE B XUMHUH, IPEOOPA30BBIBATH HIUPOKO
IIPUMEHSIEMBIE B XUMUU MOJENbHBIE TPEICTABIECHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUecKas (popMyIia U ypaBHEHUE XUMUYECKON PEaKIMN — IPU PEILICHUU
yueOHO-II03HABATENBHBIX 3a/]a4; ¢ yYETOM ITHUX MOJEIbHBIX NIPEACTABICHUH BBIABIATL U
XapaKTepU30BaTh CyIIECTBEHHbIE IPU3HAKN U3Y4aEMbIX 00BEKTOB— XUMHUYECKUX BELIECTB U
XUMMYECKUX peaKLuii; BBISBIATH 00IME 3aKOHOMEPHOCTHU, IPUYNHHO-CIIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4aEMBbIX IIPOLIECCAX U SIBJICHUAX; IPEAJIaraTh KPUTEPUU IS BBISIBIICHUS dTUX
3aKOHOMEPHOCTEN U MPOTHUBOPEUNI; CAMOCTOSATENIbHO BBIOMPATh CLIOCO0 pelieHus yueOHoM 3a1aun
(cpaBHUBATh HECKOJILKO BApUAHTOB PELLIEHUs, BbIOUpATh Harboliee MOAXOASIINN ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJEIIEHHBIX KPUTEPHUEB);

BbazoBbIMH HCCIeA0BATCIBCKUMH IlCﬁCTBI/IﬂMl/I

3) yMEHHEM HCIOJb30BaTh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA MMO3HAHUS, & TAKKe
B Ka4eCTBE OCHOBBI 111 (HOPMUPOBAHMS THIIOTE3bI 110 MPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX
CyXJeHuil;  4) npuoOGpeTeHue ombITa M0 MIAHWPOBAHUIO, OPraHU3aIMHU U TPOBEACHHUIO
YYCHUYECKHUX IKCIIEPUMEHTOB: YMEHUE HA0I01aTh 32 X010M IIPOI[eCcca, CAMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro Pe3ybTaT, GOopMyIHpoBaTh 0000IIEHNUS U BBIBOABI IO pe3yIbTaTaM
IIPOBEIEHHOIO OIbITA, UCCIIEOBAHUS, COCTABIATh OTUET O MPOJEIAHHON padoTe;

PadoToii c ungopmanmei

5) yMeHHeM BBIOMPATh, AHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUIOB U
(hopM npeacTaBIeHUS, OJIyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIUTEpaTypa
XUMHUYECKOT0 COJIEp KaHMs, CIIPaBOYHBIE MOcoOus1, pecypchl HTepHETa); KpUTHUECKH OLEHUBATh
MIPOTUBOPEUYMBYIO U HENOCTOBEPHYIO MH(OPMAIIHIO;

6) yMeHHEeM MPUMEHSTh Pa3IMYHbIC METOIBI U 3aIIPOCHI MPH MTOKCKE U 0TOOPE HHPOPMAIIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJISl BBIMOJIHEHUS YUEOHBIX M MMO3HABATEIBHBIX 337124
orpe-AeNEHHOr0 TUIA; TPHOOPETEHNE OMbITA B 00JIACTH MUCIOJIB30BAHUS
MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIAJICHUE KYJIbTYyPOl aKTUBHOTO
WCIOJIb30BAHUS PA3JIUYHBIX TTIOUCKOBBIX CHCTEM; CAMOCTOSITEIbHO BHIOMPATh O TUMAJIbHYIO
dhopmy nipencTaBieHus HHGOPMAIIMU ¥ WIUTFOCTPUPOBATH PEIIaeMbIe 33/1a41 HECIOKHBIMH
CXeMaMH, TuarpaMmmamMu, IpyruMu popmMaMu rpaduku U X
KOMOUHAIHSIMH;

7) yMEHHEM HCIT0JIb30BaTh U aHAJTM3HPOBATH B IPOIIeCcCe YICOHON M HCCIIeI0BATEhCKOM
JESITETPHOCTY WH(POPMAIIUIO O BIUSHUU MPOMBIIIIICHHOCTH, CEIHCKOT0 X035 HUCTBA U TPAHCI OpTa
Ha COCTOSTHHE OKPYXKAIOIIEW TPUPOIHON CPEBI;

yHI/IBepcaﬂbHLI MH KOMMYHUKATUBHBIMU JelCTBUAMH



8) ymeHueM 3a1aBaTh BOIPOCHI (B X0 TUAJIOTA U/UIH JUCKYCCHH) TT0 CYIIECTBY 00CYKIaeMOi
TeMbl, POPMYIIMPOBATH CBOH MPENIOKEHUS OTHOCUTEIHLHO BHIMOTHEHHS MPE/I0KEHHOM 3a/1a4 U;

9) nproOpeTeHre ONbITa MPE3CHTALMU PE3YJIbTATOB BBIITOJHEHUSI XUMHUUECKOT0 SKCIICPUMEHTA
(J1aGopaTOpHOro OMbITA, JTAOOPATOPHOUN PabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOT O
MIPOEKTA); 10) 3anHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMM MIO3HABATEIEHON U
UCCJIEZIOBATENLCKOM AeATEIbHOCTH PH PEIIEHUH BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE YU&éTa 00X
MHTEPECOB U COTJIaCOBAHMS MO3UIUH (00CYyXIeHUS, 0OOMEH MHEHUSMHU, KMO3TOBbIE IITYPMBI»,
KOOpJIMHAIIMS COBMECTHBIX JICHCTBUMA, Ope/ieNieHre KPUTEPUEB 10 OIICHKE KauecTBa BHIIOIHEHHON
paboThl U 11p.);

YHuBepcajibHbIMU PeryJasiTUBHBIMHU JAeHCTBUSIMH

11) yMeHHEM CaMOCTOSATEIILHO OMPENEIISTh SN e TEbHOCTH, IIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJUPOBATH U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO €SI TEIbHOCTD, BRIOMPAaTh Hanboiee
3¢ (deKTUBHBIE CIIOCOOBI pelIeHus yueOHbIX U TO3HABATENbHBIX 33]1a4, CAMOCTOSITEIHbHO COCTABIISTh
WM KOPPEKTUPOBATH MPEIJIOKEHHBINA arOPUTM JISUCTBUI MPY BBITTOJTHEHUY 33JJaHUN C yU4ETOM
TIOJTYYEHHUS HOBBIX 3HAHUW 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIMIX; OI[CHUBATh
COOTBETCTBHE IMOJYUYEHHOT'O PE3yJIbTaTa 3asBJICHHOH 11€JIH;

12) yMeHHEM HCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/JIaracMbIe B YCIOBUU 3aIaHUA.

HNPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yabTAaTOB [0 OCBOCHUIO 0053aTEIBLHOIO COJAEP)KaHUSs, YCTAaHOBJICHHOT O
JaHHOM MpUMEpPHOM paboyeil mporpaMMoi, BEIJEISIOT: OCBOCHHBIE 00y4arOIMMUCS HAyYHbIE
3HAHUS, YMECHHUS U CIIOCOOBI ICHCTBUH, criel (PUUECKUE JJIS TPEIMETHON 00J1acTH « XUMHMS», BHJIBI
JIESITCIIBHOCTH I10
MOJIYYCHHIO HOBOT'O 3HAHHMSI, €0 HHTEPIPETAIINH, TPEOOPa30BAHUIO U TPUMEHEHHIO B Pa3JIMYHBIX
y4€OHBIX U HOBBIX CUTYyaIUsIX.

[IpenmeTHBIC PE3yNbTaThI MPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYIAFOIITHXCS
CIIETYIOUTNX YMECHHM:

1) packpwisame cmbici OCHOBHBIX XUMUYECKUX TTOHSATHIT: XHMUYECKUN 2JIEMEHT, aTOM, MOJICKYJIa,
WOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTD, CTENICHh OKMCJICHHS, XUMUYeCKas pEeaKIIisi, XHMHYECKas CBS3b, TEIIJIOBOM
3¢ (deKT peakiuu, MoJib, MOJISIPHBIH 00BEM, PACTBOP; AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIMTHYCCKAs TUCCOIMAIUS, PEAKI[MU HOHHOT0 0OMEHa, KaTaanu3aTop, XUMUIECKOe
paBHOBecue, 00paTUMbIE U HEOOPATUMBIC PEAKITUH, OKHCIUTEIbHO-

BOCCTAaHOBUTEIBHBIC PEAKIINH, OKHACIUTEIh, BOCCTAHOBHUTEIb, OKMCIIEHNE M BOCCTAHOBJICHUE,
aJoTponusi, aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAS, MOHHAS, METAUTHIECKAs ),
KpUCTAJUIMY€CKasi PemIéTKa, KOPPO3Hsl METAJIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKON PEaKInu,
npenensHo ponycrumas konnentpanus (I1J1K) BemecTsa;

2) unnocmpupoeams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. I1. 1) U MPUMEHSATh 3TH
TIOHATHUSI TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHHI;

3) ucnonvbz06amb XUMUYECKYIO CHMBOJIMKY JIJISl COCTABJICHHS (DOPMYJIT BEIIECTB U YpaBHEHU I
XUMHUYECKUX PEaKIIHi;

4) onpedensimp BaIEHTHOCTD U CTENICHb OKMCIICHHUSI XUMUYECKHX DJIEMEHTOB B COSAMHEHUAX



pa3IMYHOr0 COCTAaBa; IPUHAAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH 110
(dbopmynam; BUJ XUMHUYECKON CBsI3U (KOBaJIEHTHAs, HIOHHAs!, METAJNINYECKas) B HEOPraHUYEeCKUX
COEAMHEHMSIX; 3apsi/l MOHA 110 XUMUYEeCKOl (popMyJie; XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEMHEHUH, TUIl KPUCTAJUIMYECKOHN per€TKH KOHKPETHOIO BEIIeCTBA;

5) packpwisamo cmoicn Ilepuoguueckoro 3akona JI. M. MeHeneeBa 1 1eMOHCTPHUPOBATH €T0
MIOHUMaHHMeE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (hopmy Ileprnoauueckoii cucTeMsl
XMMHUYECKUX JIEMEHTOB: pa3iMuaTh MOHIATUS «TJaBHAs NoArpynna (A-rpymnmna)» u «1mobouHas
noarpynna (b-rpynmna)», Mansie 1 00JbIINE MEPUO/IBL; COOTHOCHTH 0003Ha4 €HUSl, KOTOPbIE HMEIOTCS
B MIEPUOANYECKOI TaluIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHX
AIIEMEHTOB (COCTaB U 3apsij Aapa, 001Iee YNCII0 JIEKTPOHOB U pacipeie]IeHHe UX M0 3JIEKTPOHHBIM
CIIOSIM); OOBACHATDH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB AJIEMEHTOB U X COEUHEHUH B IIpeiesaX MajblX IEPHOJO0B U IJIaBHBIX
MOJArPYMII ¢ y4ETOM CTPOEHUS UX ATOMOB;

6) kuaccuguyuposamv XUMUYECKUE FJIEMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMUYCCKUE
peaxiuu (110 YUCILy U COCTaBYy yYacTBYIOLIMX B PEAKIMH BEILECTB, 110 TEIJIOBOMY 3 peKTy, 1o
U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMUYECKUX 2JIEMEHTOB);

7) Xxapaxmepuzosams (ONMCHIBAaTh) OOIIKE U CHIEU(DUIECKIE XUMHUUECKHE CBONCTBA MPOCTHIX U
CJIOJKHBIX BEILLECTB, IOATBEPK1asl ONIMCAHNUE ITPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX yPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) cocmaensame ypaBHEHHUS dICKTPOIUTHYCCKOMN AMCCOMALNY KUCIIOT, IIEI0YCH U COJei;
IIOJIHBIE M COKpAIIEHHbIE YPaBHEHMsI peakLUii MOHHOTO OOMEHa; ypaBHEHHUs peaKui,
MIOJITBEPKIAI0 LINX
CYLIECTBOBAHHME T€HETUYECKON CBSA3M MEXKAY BELIECTBAMM Pa3IMUHBIX KJIACCOB;

9) packpvisams cywHOCMb OKUCINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHIA TTOCPEICTBOM
COCTaBJICHHSI HJIEKTPOHHOT0 OajlaHca 3TUX PEaKIN;

10) npoerosuposams CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
MPOTEKaHUsI XUMUYECKUX MPEBPAILIEHUI B Pa3JIMUHbIX yCIOBHSIX;

11) gbiuucisms OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAcChI BEIIECTB; MACCOBYIO JIOJTIO
XMUMHYECKOT0 3JIeMEeHTa 0 opMyJie COEAMHEHNUS; MACCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
IIPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKON pPEeaKlty;

12) creoosams nipaBuiIaM MoJIb30BaHHUS XMMUYECKON MOCYI0U U Ta0OPaTOPHBIM 000PYI0BAHUEM, &
TaKXe MpaBuiIaM 0OpalleHUs ¢ BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU I10 BBIIIOJIHEHUIO
71a00PaTOPHBIX

XUMHYECKUX OIBITOB 10 IMOJTYYCHUIO U COOMPAHHIO Ta3000pa3HbBIX BEMIECTB (AMMHUAKA M YTIICKHCIIOTO
raza); 13) npogoodums peakiuu, NOATBEPKIAONINE Ka4€CTBEHHBIM COCTaB PA3JIMYHBIX BEIICCTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPUIT-, OPOMUI -, HOAUA -, KapOoHaT-, pocdaT-, CUITUKAT-,
cynb(aT-, THAPOKCH]I-MOHBI, KATHOHBI AMMOHHMSI M MOHBI U3YYCHHBIX METAJLJIOB, TPUCYTCTBYIOIIUE B
BOJ/IHBIX PaCTBOPaX HEOPTaHUYECKUX BEIIECTB;

14) npumensims OCHOBHBIC OTIEPAIIMU MBICIUTEILHON JACITEIBPHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, 0000IIeHr e, CHCTEMATH3AIINIO, BBISIBJICHUE TPHUYNHHO -CIICICTBEHHBIX CBSI3€H — st
W3YYEHUS CBOMCTB BEIECTB M XUMUYCECKUX PEAKIIU; €CTECTBEHHO -HAYYHBIC METOIBI TO3HAHUSI —
HaO0JII0ICHUE, U3MEPEHHE, MOJICIMPOBAHNE, SKCIIEPUMEHT (PEalbHBIA U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

n/n

HaumenoBanue KoauuyecTBo 4yacon

pa3/eioB H TeM
BCEro

MPOrpaMMbI

KOHTPOJIbHbIE

padoTbI

NPaKTUYECKUe

padoTbi

Jara

U3y4eHUs

Paspen 1. BemecTBo 1 XUMHUYeCKHe peaKIMH

1.1

ToBTOpEHHE U 5
yriayosaenune

3HaHMIi

OCHOBHBIX

pa3jeJios

Kypca 8

KJacca




1.2.

OcHOBHbIE
3aKOHOMEpPHOC
™
XHMHYECKHX

peakumii




13

DJIeKTPOIHTH
yecKast
JIUCCONHALHUS.
Xumunyeckue
peakuuu B

pacTBopax

10




Hroro no pazneny

21

Paznen 2. HemeTasibl M UX coeTUHEHHS




2.1

Obwas
XapaKTepHCTHK
a

XHMHYeCKHX
3JIEMEHTOB
VIIA-rpynnsl.

Ianorensl




2.2.

Obwas
XapaKTepHCTHKA
XHMHYECKHX
3JIeMeHTOB
VIA-rpynmnsl.
Cepa u eé

COCTUHECHU A







2.3.

Oomas
XapaKTe pHCTH
Ka
XHMHYeCKHX
3JIEMEHTOB
VA-rpynnsl.
A3oT, dochop
" UX

coeMHeHns




2.4.

O6mas
XapaKTepHCTHK
a

XHMHYeCKHX
3JIEMEHTOB
IVA-rpynnsl.
Yraepoa u
KpeMHUIi 1

HX

coeMHeHus

12







Hroro no pazneny

31

Paznen 3. Metasjibl 1 MX COeTMHEHUSI

3.1 Oo6mmue cBoiicTBa

MeETalJIOB




3.2.

Bakueiimme
MeTaJLJIbI H UX

COCAUHCHHUS

10




Hroro no paznemny:

14

Paznen 4. XuMmus U OKpyXKalomas cpeia




4.1. BemecTBa n
MaTepHaJibl B JKU3HHU

YeJI0BeKa

Hroro mo pazzgeny:

PesepBHOE Bpems




OBILIEE KOJIMYECTBO YACOB I1O
ITPOI' PAMME

68 4 7

IHHOYPOYHOE IINTAHUPOBAHUE

Ne Tema
n/n ypoka

KoaudecTBO 4acoB

JlaTa

BCEro

U3y4YeHust
KOHTPOJIbH  NPaKTH4ecC

ble pa0oThl  KHe
padoThI

Buasl,
dopmbI
KOHTPO
Jas

1. Knaccuguxk
anus u
HOMEHKJIATy
pa
HEopranuye
CKHUX
BEIIIECTB
(MexyHapo
THas U
TpUBHAJIbHA

)

1

YerH
Bl
onpoc

2. [lepuonuue
CKHH 3aKOH.
[Tepuoou
yeckas
cucTemMa
XUMHUYEC
KHX
AIIEMEHT
OB
. 1.
Mennene
eBa.
Crpoenu
€ aTOMOB

YcTHBIH
omnpoc;
IIncemenn
13474
KOHTPOJIb;




3aKoHOMEpH
OCTH B
W3MCHCHUH
CBOMCTB
XUMHYECKU
X
3JIEMEHTOB
MEPBBIX
TPEX
MIEPUOJIOB,
KaJIjs,
KaJbLUsg U
nx
COeIMHEHUN
B
COOTBETCTB
WM C
MTOJIOKCHHE
M B
epruoandec
KOt
CHCTEME H
CTPOCHHEM
aTOMOB

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

XumMudeck
ne
CBOMCTBa
BEIIECTB,
OTHOCSIIHN
XCS K
pa3JInyHbI
M KJIaccam
HEOpraHuy
€CKHUX
COCIMHEHU
", ux
TreHeTHYeC
Kasl CBS3b

YcTHBIN
onpoc;
IInucemenn
13474
KOHTPOJIb;

Crpoenue
BEIIECTBA:
BUJIBI
XUMHYECKO
1 CBSI3H.
Tuner
KPUCTAJIAY
€CKUX

YcTHBIN
ompoc;
ITucemenn
BIM
KOHTPOJIb;




peLIETOK,
3aBUCUMOCT
b CBOWCTB
BELIECTBA OT
TUIIA
KpUCTAJLITNY
€CKOM
PELIETKU

Krnaccud
UKaIus
XHUMHYEC
KHX
peakui
o
pa3iuyH
BIM
pU3HaKa
M

YcTHbIN
onpoc;
ITnceMenn
BIN
KOHTPOJIb;

[Tonsatue o
CKOPOCTH
XMUMHUYECKO
1 peakuuu.
[Tonsatue o
TOMOTI €HHBI
XU
reTeporeHH
BIX
peaxkuusx.
DakTopsl,
BIIUSIIOILM €
Ha CKOPOCTh
XMUMHYECKO
1 peakuuu

YcTHBIH
omnpoc;
IIncemenn
BIA
KOHTPOJIb;

ITonsTn
e 00
o0OpaTtu
MBIX U
HeoOpa
TUMBIX
XHMHYE
CKHX
peaKkiu

VYcTHBIH
omnpoc;
IIncemenn
BIHA
KOHTPOJIb;




qX.
ITonstn
eo
XUMHYE
CKOM
pPaBHOB
€CHH.

dak
TOp
BI,
BJIN
SIF0
pe
Ha
cMme
ILIeH
ue
XUM
nye
CKO
ro
paB
HOB
ecu
P

YcTHbBIN
omnpoc;
IInucemenn
BIN
KOHTPOJIb;

10.

MexaHu3Mm
OKHCIIUTEN
BHO-
BOCCTAHOB
HUTEIBHBIX
peakuuit
(3meKkTpoH
HBIH
OajaHC
OKHCIUTEII
BHO-
BOCCTAHOB
UTEIIbHOMN
peaKIim)

YerH
BIH
onpoc

11.

Ypok
KOHTPOJIS
3HAHUM

KonTpons
Has
pabora;




12.

Teopus
BIEKTPOIUT
WYECKOM
JIMCCOLMAIT
.
OneKTponuT
Bl U
HEIJIEKTPOI
WTBEL.
Katuownsl,
AHHOHBI.
Mexanuzm
JIFCCOLMAIN
1 BEILIECTB C
pa3IMYHbIM
U BUAAMH
XHMHYECKO
1 CBSI3H.
CunbnHBIC B
cna0bIe
SJIEKTPOIHUT
bl

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

13.

Peaxig
15474

MOHHO
ro

o0MeH
a,

yCIJIOB
U UX
npoTe
KaHUS

Hounsie
YpaBHEHHUS
peakiuin

VYceTHBIH
onpoc;
ITucemenH
BIM
KOHTPOJIb;

14.

XUMHYECK
ne
CBOMCTBa
KHCIIOT B
CBETE
MIPEICTaBII
eHUi 00
3IEKTPONIH
THYECKOU
JIMCCOITHAI

YcTHBIN
ompoc;
ITucemenn
BIA
KOHTPOJIb;




nn

15.

MU
qec
KHe
CBO
HUCT
Ba
OCH
oBa
HHU
UB
CBE
TE
npe
JICT
aBII
€H
15071
00
9JIe
KTp
on
UT
nJe
CKO

pIsLY
COo11
na
o
n

VYceTHBIH
onpoc;
ITnceMenn
BIM
KOHTPOJIb;

16.

XUMHUYECK
ne
CBOIICTBA
CoJIcH B
CBETE
MPEACTaBII
eHuii 00
BIEKTPONIH
THUYECKOH

YcTHRIN
omnpoc;
IIncemenn
BIA
KOHTPOJIb;




JIACCOLHAL]

15078
17. ITousatue o VCcTHBIH
TUAPOJIN3C OIIPOC;
conert IMucemeHH
BIN
KOHTPOJIb;
18. Kauect YCTHBIN
BEHHEIE 0IIpoc;
peaknu ITucbMeHH
1 Ha BIM
KaTHOH
- KOHTPOJIb;
AHHOHBI
19. [TpakTrueck [TpakTrueck
ast pabota ast pabora;
Nel.
Pemenue
JKCIIepUMe
HTAJIBHBIX
3a7a4 1o
TeMe
"OnexTpon
ATHYECKAS
JIECCOIUAI]
ns"
20. Ypo YcTHbIH
K OIIpOC;
0606 [TucbMeHH
IeH BIM
U U
cHeT KOHTPOJIb;
emar
n3aig
15078
3HaH

15041




21.

Ypok
KOHTPOJIS
3HAaHUHA

KonTpons
Has
paboTa;

22.

Oo6was
XapakTep
HMCTHKA
rajoreHo
B.
Ocobenn
OCTH
CTPOCHHUS
aTOMOB
ITUX
JIEMEHT
OB,
XapakTep
HBIE JUIS
HUX
CTEIEHH
OKHCJIEH
usl.

VYceTHBIH
omnpoc;
ITnucemenn
BIA
KOHTPOJIb;

23.

Xnopos
0JI0pO/I.
ConsHa
i
KHCIIOT
a,
XUMHUYE
CKHUE
CBOMCT
Ba,
noyryye
HHE,
MPUMEH
eHUE.
Kauect
BEHHas
peakiu
s Ha
XJIOpUJT
-HOHBI

VYcTHBIH
omnpoc;
ITucemenH
BIA
KOHTPOJIb;




24.

du3nomno
THYECKOe
JIEUCTBUE
xJjiopa u
XJIOPOBO
Jiopoja
Ha
OpraHu3
M
YenoBeKa

Baxne
1500005 (6
XIOPUL
Bl U UX
HaXO0XK]T
CHHE B
PUPOJT
e

YcTHBIHM
ompoc;
IIncemenn
BIA

KOHTPOJIb;

25.

[IpaxTnueck
ast pabora
Ne2.

[Tonyuenun
€ COJISTHOM
KHUCIIOTHI,
U3y4YEHUE
e€ CBOIMCTB

[IpaxTnueck
ast pabora;

26.

Pemenune
3aj1a4 Ha
BBIYUCIICHUS
10
YpaBHEHUSIM
XHUMHYECKHU
X peakIuu,
€ClI OAVH
peareHT aaH
B HU30BITKE

YcTHbIN
ompoc;
ITuceMenH
BIN
KOHTPOJIb;




27.

OO0

ast

xapa

KTEep

HCTH

Ka

271eM

€HTO

B

VIA

-py

IIIIEL.
OcobeHHoOCT
U CTPOCHUS
ATOMOB 3THX
JJIEMEHTOB,
XapaKTePHBI
€ IJI1 HAX
CTeleHn
OKHUCJICHHS.

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

28.

CepoBo
1opox,
CTPOEH
ue,
¢buznue
CKHE U
XUMUYE
CKHE
CBOWCT
Ba

VYcTHBIH
ompoc;
ITucemenn
13474
KOHTPOJIb;

29.

Oxcuabl
CephI KaK
pecTaB
UTETH
KHMCIJIOTH
BIX
OKCHJIOB.
CepHuct
as
KHMCIIOTa

YcrHBIH
omnpoc;
IIncemenn
BIH
KOHTPOJIb;




30.

Cepnas
KHCTIOTA,
¢buznueckue
u
XHUMHYCCKUEC
CBOICTBa
(oOmue kak
MPECTaBUT
end Kjacca
KHCJIOT U
cnernuduuec
Kue),
PUMEHCHU
e. Comu
CEpHOI
KHCJIOTBI,
KayeCTBEHH
ast

peaxuus Ha
cyibdar-uo
H

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

31.

XuMHudecku
€ peakiuu,
JIeKalye B
OCHOBE
MIPOMBIIILIICH
HOT'0
crocoba
MOJIy4eHUS
CEpHOI
KUCJIOTHL.
Pemenue
3aj1a4 Ha
HaXO0XKJICHHU
€ MaCCOBOM
JIOJIA
BBIXOJIa
MPOIYKTa
peakiuu

YcTHBIN
onpoc;
ITucemenn
BIM
KOHTPOJIb;

32.

Haxo
KJICH
ue
cephl
u eé
coen
WHEH
Ui B

YcTHBIN
onpoc;
ITucemenH
BIM
KOHTPOJIb;




npup
oze.

33.

OO0
as

xapa
KTep
HUCTH
Ka

JIIEM
€HTO

B
VA-

rpyn

IIBI.
OcobeHHOCT
U CTPOCHUS
aATOMOB 2TUX
3JIEMEHTOB,
XapaKTEePHbI
€ AJIs1 HUX
CTCIICHU
OKHUCJICHHS.

VYceTHBIH
onpoc;
ITnceMenn
BIM
KOHTPOJIb;

34.

AmMua
K, €TO
¢buznue
CKHE U
XUMHYE
CKHE
CBOICT
Ba,
noJryde
HHE U
IPUMEH
eHHeE.

Comn
aMMOHHUS,
150:4
¢buznueckue
u
XUMHYECKUE
CBOMCTBA,
MPUMEHEHU
e.

YcTHBIN
omnpoc;
IInucemenn
13474
KOHTPOJIb;




KauecTBenn
as

peakuus Ha
HMOHBI
aMMOHUS

35.

[IpaxTueck
as pabora
Ne3.

ITonyuenue
aMMMaKa,
M3y4yeHUe
€ro CBOICTB

[IpaxTuueck
as pabora;

36.

AsortHas
KHCJIOTA,
eé
¢buznueck
He u
XUMHYECK
ne
CBOIICTBA
(oOmue
KakK

YcTHBIN
ompoc;
IIncemenn
BIM
KOHTPOJIb;




IpeACTaBU
TeJs
KJacca
KUCIIOT U
ceuupuy
ecKue).
Hutpats!

37.

Hcnomns
30BaHU

e

HUTpAT

OB U
coJeit
aMMOHH
B
Ka4yeCTB

e

MUHEpa
JIbHBIX
ynoope
HUM.
Xumudeck
oe
3arpsi3HEH
ne
OKpYXaro
e
cpenbl
COCIUHECHU
sIMHU a30Ta
(xkMCTOTHBI
€ JOXKJIH,
3arpsi3HeH
ue
BO3/lyXa,
ITOYBEI U
BOJIOEMOB)

YcTHBIN
onpoc;
ITnceMenn
BIM
KOHTPOJIb;

38.

docdo
p,
aoTp
OITHBIE
mMoud
UKaluu
hocdop
a,
¢buznue

;

YcTHBIN
ompoc;
ITucemenn
BIA
KOHTPOJIb;




CKHEe U
XUMUYE
CKUe
CBOMCT
Ba

39.

Oxcun
docdop
a(V)u
docdop
Has
KHCJIOT
a,
¢buznue
cKHe U
XUMHYE
CKHE
CBOIICT
BQ,
noJry4ue
HHE.

Kauec
TBECHH
ast
peaxiy
s Ha
docha
T-UOH
BI

YcTHBIN
onpoc;
ITnceMenn
BIM

KOHTPOJIb;

40.

Hcnonn3
OBaHUE
docdaro
BB
KauyecTBE
MUHEpaJ
BHBIX
ynoopeH
Wi,
3arpsizHe
HHE
MPUPOTH
BIX
BOJIOEMO
B

YcrHEBIH
omnpoc;
IIncemenn
BIH
KOHTPOJIb;




docdara

MU

41.

VYraepon,
aJIoTPO
ITHBIE
Monuduk
aluu,
pacrpoct
paHeHue
B
pUpPOJIE,
¢buzmnuec
KHE U
XUMHYEC
KHE
CBOICTBa

Ancop0it

usl.

Kpyr
0BOp
oT
yrie
pona
B
pup
olie

YcTHBIN
orpoc;
ITuceMenH
BIN
KOHTPOJIb;

42.

OKcHUabl
yriaepozaa
, IX
¢buznuec
KHE U
XUMHYEC
KHe
CBOIICTBA
)
¢busmnono
THYECKOE

YcTHBIH
omnpoc;
IIncemenn
BIA
KOHTPOJIb;




JIECTBUE
Ha
JKUBEIC
OpraHu3
MBI,
MOJIyYEH
he u
MIpUMEHE
HHE.

43.

YroabHas
KHCJI0Ta U
eé comu,
UX
(buznaeck
He u
XHMHYECK
ne
CBOICTBA,
MOJIy4CHHUE
u
MpUMEHEH
ue.
KauectBen
Has
peaxuus
Ha
KapOoHaT-
VOHEL.

YcTHBIH
omnpoc;
IIncemenn
13474
KOHTPOJIb;

44,

IIpakTueck
ast pabora
Ne4.

[Tonyuenune
YTIIEKHACIIOT
o rasa.

Kauec
TBCHH
ast
peaki
us Ha
Kap0o
HaT-u
OH

1

IIpakTueck
ast pabora;




45.

IlepBoHauan
bHEIC
IIOHATHSA 00
OpPraHuYecK
170:4
BEI[ECTBAX
Kak O
COEIMHEHHS
X yriepoja:
0COOEHHOCT
U COCTaBa M
CTPOCHHUS

1

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

46.

ITonsTn
€0
6uomnor
WYECKHU
BaKHBI
X
BEIIICCT
Bax:
KHUPaX,
Oenkax,
yIJIEBO
Iax.

Marepua
JBHOE
€MHCTBO
OpraHuye
CKHX U
HEOPra"
WYECKHX
CoeuHe
HUU

YcrHBIH
orpoc;
IIncemenn
BIH
KOHTPOJIb;

47.

Kpemnuii
, €ro
(buzmuec
KHE U
XUMHYEC
KHe
CBOMCTBa
)
MOJIy4eH
ue u
pUMeHe
HUE B
3JIEKTPOH
UKe.

YcTHBIH
omnpoc;
IIncemenn
BIA
KOHTPOJIb;




Coenune
HHS
KpEeMHUS
B
pUpOJIe

48.

O6mm

npesc
TaBJIe
HUS
00
OKCH/I
e
KpEeMH
usa(IV
)u
KpeMH
HEeBOH
KHCJIO
TC.

Cunmkarsl,
1704
UCIOJIb30Ba
HUE B OBITY,
MEIUIINHE,
IPOMBILLIEH
HOCTHU

YcTHbIN
orpoc;
ITuceMenH
BIN
KOHTPOJIb;

49.

Baxxneiim
ue
CTPOUTEIH
HEIE
MaTepHal
BI:
KepaMuKa,
CTEKIIO,
IIEMEHT,
0eToH,
Kee300eT
OH.

[IpoGnemsr
Oe3omacHoO

YcTHBIN
ompoc;
ITucemenn
BI
KOHTPOJIb;




ro
HCIO0JIB30B
aHus
CTpPOUTETH
HBIX
MaTepualno
B B
TTOBCETHEB
HOM KU3HHU

50.

IIpakTueck
ast pabota Ne
5.

Pemenue
3KCIEepuMe
HTAJIbHBIX
3aj1a4d 1o
TeMe
«Baxxneit
HIe
HEMeETaJII
bl U KX
COeIUHEHHN
a»

IIpakTueck
ast pabora;

ol.

Ypo
K
0000
IICH
us U
CUCT
eMar
H3all
5474
3HaH
ui

YcTHBIN
onpoc;
IInucemenn
13474
KOHTPOJIb;

52.

Ypok
KOHTPOJIS
3HAaHUHA

KonTpons
Has
paboTa;




53.

O6mmas
XapakTepuc
THKa
XHUMHUYECKHU
X 2JIEMEHTOB
METaJIJIOB
Ha
OCHOBaHHUH
1704
TTOJIOKCHHUS
B
epUOANYEC
KoM
CHCTEME
XHUMHYECKHU
X
3JIEMCHTOB
J. W.
MenneneeB
au
CTPOCHHUS
aTOMOB.
Crpoenue
METAJIJIOB.
Mertammmde
cKas

CBSI3b U
METaJLITNYeC
Kas
KpUCTAJLIINY
eckas
peméeTka

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

54.

OJeKT
poxum
HYECK
15051
psn
Harps
JKEHH
51
MeTas

JIOB.

duznueck
5 (SR %1
XUMHNYECCK

YcTHBIH
omnpoc;
IIncemenn
BIA
KOHTPOJIb;




ne
CBOMCTBa
METAaJIJIOB.
Oo6wmue
CIIOCOOBI
MOJIyYEHU
i
METaJIJIOB

55.

ITonsatue o
KOppO3UH
METaJIJIOB U
OCHOBHEBIE
CIIOCOOBI
3aIUTEI OT
KOppO3UH

YcTHbIN
onpoc;
ITnceMeHH
BIN
KOHTPOJIb;

56.

CrutaBbl
(crams,
IyryH,
THopan
IOMUHU
i,
Opon3a)
, UX
pUMEH
CHHE B
OBITY H
POMBI
HIJICHHO

CTH

VYcTHBIH
omnpoc;
IIncemenn
13474
KOHTPOJIb;

57.

Ilemounnie
METaJIJIbI.

Ilonoxenue

B

NepUOINIEC

KoM
CHCTEME
XUMHYECKHU
X
3JIEMEHTOB

L1

Mennenees

YcTHRIN
omnpoc;
IIncemenn
BIA
KOHTPOJIb;




a, CTpOCHHE
aTOMOB.
Haxoxnenn
€ B IIPUPO/IE.
dusznueckn
eu
XUMHYECKIE
CBOMCTBa

58.

Ilenouno3
E€MEIILHBIC
MeTaJlJIbI
MarHuy u
KaJlbIIMH,
CTpOCHHE
aTOMOB.
Ilonoxenu
eB
NEePUOANY
€CKOH
CHCTEME
XUMHYECK
1704
3JIEMEHTOB
. .
Mennenee
Ba.
Haxoxnen
ne B
IPUPOJIE.
dusngeck
He u
XUMHYECK
nue
CBOIiCTBA.

Bax
HEeH
HIie
coell
WHEH
ust
Kallb
s

YcTHbIN
ompoc;
ITuceMenH
BIN
KOHTPOJIb;




59.

Pemenue
3a1a4 Ha
BBIYUCIIECHUS
3(0)
YpaBHEHUSIM
XUMHUYECKHU
X peakiui,
€CII OAUH
n3
peareHToB
JIaH B
N30BITKE
j58)071
COJIEP)KUT
MIPUMECH;
MacCOBOH
JIOJIA
BBEIXO/a
MPOJyKTa
peakiuu

YcTHBIHM
ompoc;
IIncemenn
BIA
KOHTPOJIb;

60.

KeécTkocT
b BOJBI U
CIocoObI
et
yCTpaHEHU
s.
Bremaucnen
Ul 10
ypaBHEHHS
M
XUMHYECK
nx
peakumii,
€ClI OAVH
u3
peareHToB
JIaH B BHJE
BOJTHOT'O
pactBopa ¢
U3BECTHOM
MacCOBOH
noneu

VYcTHBIH
ompoc;
ITucemenH
BIA
KOHTPOJIb;

61.

[TpakTrueck
ast pabora
Neb.

KéctkocT

[TpakTrueck
ast pabora;




b BOJIBI U
METObI €€
yCTpaHEHH!
s

62.

ATrOMUHHA
H.
ITonmoxxenu
eB
MepUOINY
€CKOHU
CHUCTEME
XUMHYECK
1504
3JIEMCHTOB
J. W.
Mennenee
Ba,
CTpOCHHE
aToma.
Haxoxnen
He B
pUPOJIE.
dusnuecku
eu
XUMHYECKIE
CBOIiCTBA.
AmpoTepHBI
e

CBOMCTBa
OKCHJa U
TUJIPOKCHU/JIA

YcTHBIH
omnpoc;
IIncemenn
BIHM
KOHTPOJIb;

63.

Kenezo.
Ilonoxenu
eB
nepuoInd
€CKOM
CHCTEME
XUMHYECK
170.9
3JIEMEHTOB
H. .
Mennenee
Ba,

YcTHRIN
ompoc;
IIncemenn
BIM
KOHTPOJIb;




CTpOCHHE
aToma.
Haxoxnen
He B
pUPOJIE.
duznue
CKHE U
XUMHUYE
CKHUE
CBOMCT

Ba

64.

OKCHUIBI,
TUIPOKC
Wbl U
COJIu
xenesa(l
Dnu
senesa(l
1))

YcTHbIN
orpoc;
ITuceMenH
BIN
KOHTPOJIb;

65.

[IpaxTnueck
ast pabota Ne
7.

Pemenue
JKCIIEPUME
HTAJIbHBIX
3aj7a4 1o
TEME
«Baxuei
e
MeTaJIbl U
1504
COCJIMHECHU
a»

[IpaxTnueck
ast pabora;

66.

Htorosas
KOHTPOJIbHA
st paboTta

KonTpons
Has
pabora;

67.

Hosrie
Marepua
JIBI U
TEXHOJIOT
WM.
Bemectn
au
Marepua
JIbI B
TIOBCEIHE

YcTHBIN
ompoc;
ITucemenn
BIM
KOHTPOJIb;




BHOM
JKU3HHU
YeJIOBEKa
. XUMHSI
u
310pOBbE

besonacu
oe
HCIIO0JIb30
BaHUE
BEIIECTB
u
XUMHUYEC
KHX
peakui
B OBITY

68.

IIpuponns
e
UCTOYHHK
u
yTIEBOA 0P
0/10B
(yroms,
TIPUPOJTHEI
U ras,
HE(Th)
IPOTYKTHI
170
nepepadoT
KU, UX
poJb B
OBITY U
IPOMBILILT
€HHOCTH

YCTHBIN
omnpoc;
IIncemenn
BIA
KOHTPOJIb;

OBIIEE

KOJIMYECTBO

YACOB I1O0

68

ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA



Xumus. 9 knacce/I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIITMOHEpHOE 00IIECTBO
«M3narenscrBo«lIpocBenienue»;
BBenure cBoii BapuaHT:

METOIUYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA

PabGouas nporpaMma, MeToguueckoe mocodue

HUAUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

https://uchi.ru/

nfo@futuredyou.ru - I[Topran HaunonansHO# 00pa3oBaTeabHON
nporpaMMbl«HTEIIEKTyallbHO —TBOPYECKUH MoTeHInan Poccun»;
info@aktalant.ru — caiiT qUCTAaHIMOHHBIX KOHKYPCOB H BUKTOPUH

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA YYEBHOE OBOPYJOBAHHUE

ObOPYIOBAHUE /1JI5s1 HPOBEJEHUS IABOPATOPHBIX, IPAKTUYECKUX
PABOT, IEMOHCTPAIIUU



