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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHbIX
B ®I'OC OOO, a Taxxke Ha OCHOBe (enepanbHO paboueld MporpaMMel
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPEnogaBaHus yueOHOro mpeamera « X uMusH»
B 00pa3oBaTelIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu na€T MOPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
o0y4eHHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOIIUXCS CPEJACTBAMHU y4eOHOro
npeamMerTa, yCTaHaBIMBAET  00s3aTeIbHOE PEAMETHOE coJiepKaHue,
MpeayCMaTPUBAET paCIpee]ICeHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazzmeinaM M TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  W3YUCHHUS] XUMHHM C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4€OHOro IMpolecca, BO3PACTHBIX
O0COOEHHOCTEW  00ydYaromuxcsi, ONpeneNsieT BO3MOXKHOCTH TpeaMeTra JUis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHUM K
pe3ynbTaTam oOy4YeHHSI XMMUU Ha YPOBHE IIEJICH U3yYCHHS TTPEIMETa i OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHLHON JEATEIHLHOCTH OOYYArOMIEroCs IO OCBOCHHUIO
y4eOHOTr0 COJIepIKaHMUs.

3HaHWE XUMHUHU CIYKUT OCHOBOH uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIMPEBPAILICHUIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B IMPHUPOJIC, O IMYTAX PEIICHUS TI00aTIbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UYEOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBOI M 9KOJIOTHUYECKON O€30MaCHOCTH, MPOOIIEM 3I[paBOOXPaHEHUSI.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3alMyd  BO3MOXXKHOCTEH NI  CaMOpa3BUTUS U
(dhopmMupoBaHUsI KyJIbTYPbI IUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIAJ| B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaronmmxcs, HaBBIKOB WX CaMOCTOSITENIBHOW  Y4eOHOW JIeSITeNIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIIECNIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU JI€SITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B pOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH 00YyYaIOIIUXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpazoBaHUE 00yYAIOIITUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
comepkaHusl  y4eOHOTO  TMpeaMeTa, KOTOPBIM  SBIAETCS — TEAarOorMYecKH
aJanTHPOBAHHBIM OTpa)KEHHEM 0a30BOM HAYKHW XHMHH Ha OINpeaeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYaIOIIMMHUCS CHUCTEMBI IMEPBOHAYATIBHBIX TMOHATUM XUMHUHU, OCHOB
HEOPraHMYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX IIOHSTHUHI
OPraHUYeCKON XUMHH.

CrpykTypa coiepkaHusi MPOrpamMMbl N0 XUMUU cPopMHpOBaHA HA OCHOBE
CUCTEMHOTro moaxoja k €€ u3ydeHuto. CopepkaHue CKIQJAbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHN O XUMHUYECKOM
peakiuu. O0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCIIEIOBATEIBLHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYE€HUSI O CTPOCHUHU aToMa U XUMHYECKOU CBA3U;

— TpEACTaBICHUM 00 DIIEKTPOJMTHYECCKONH JUCCOIMAIIMM BEIISCTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIUH OOBSCHEHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUSI M TOJTYyUYCHUs
M3Y4aeMbIX BEILIECTB.

OcBoeHue nmnporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHHUS. O XUMHAYECKON COCTABJISAIONICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHHM MPOUCXOJUT C MPHUBICYECHUEM
3HAHMM W3 paHee H3YYEHHBIX Y4YEOHBIX MnpeaMeToB: «OKpyXKaroluid MUpy,
«buonorus. 5—7 kinaccel» n «dusmnka. 7 Kiacc.

[Ipy w3yyeHHUM XUMHUH TPOUCXOAUT (OPMUpPOBAHHWE 3HAHUKA OCHOB
XUMHUYECKOW HAyKu Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTA YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHMH CHUCTEMBl XUMHUYECKUX
3HAHUW — BaKHEUIUX (PaKTOB, MOHATHN, 3aKOHOB U TCOPETHUECKUX IMOJIOKCHUH,

HOCTYIIHBIX 0606III€HI/II>’I MHPOBO33PCHYCCKOIO XapaKTepa, A3blKa HAYKH, B
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OpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHUS TPH H3YyUYEHUU BEIUIECTB W
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHUH MO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHUHM B Y4YEOHO-IIO3HABATENHLHON U yueOHO-HCCIEI0BATEIbCKOM
JeSTENbHOCTH, OCBOECHHMU MpaBHil 0€30MacHOro OOpalleHHs C BEIIeCTBAMHU B
MMOBCEHEBHOM KU3HHU.

[Ipu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs Ba)XKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (opMHUpOBAHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY IPUHATHIO PELICHUH,
CHOCOOHOI a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HaIlpaBJICHHOCTb OOydYeHHs Ha CHUCTEMaTHYeCKoe MpHOOIICHHE
oOydJarommxcss K CaMOCTOSTEIbHOM MO3HABATEIHLHON JEATEIBbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEN K
XUMUH;

— o0ecTieYeHHEe yCIOBU, CIIOCOOCTBYIOIIUX MTPUOOPETECHUIO O0yJarOIIIMMHUCS
OTbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB ESATEIbHOCTH;

— (dopmupoBanre oOwEed (YHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaloIllEr0o MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBbIE MPH HU3YUYEHUU
XUMHH, TPUMEHATh WX MpPH PEIICHHHW TPoOJeM B TOBCETHEBHOW KHU3HU H
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBanue y OOy4arOmMXcsi TyMaHUCTHMYECKUX OTHOLICHHH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY WU TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHUs CBOETO 3/10POBbs U OKPY’KAIOLIEU IPUPOSHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCHIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpPOQWMIS M HANPaBICHHOCTH JaJIbHEHIIETO
oOyueHus.

OOmiee 4YuCIO YacoB, OTBEACHHBIX MJisi HU3YYEHUS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



2. O0mas xapakTepucTHKa y4e0HOr0 npeaMera, KOPPEeKIHOHHOI0 Kypca

B coorBerctBun ¢ ®enmepanbHbIM TOCYJAPCTBEHHBIM  00Opa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0O0IIero oOpa3oBaHMs, ydalluecs JOJKHBI OBJIAJCTh
TaKUMH TI03HABATEIHLHBIMU YUCOHBIMH JICUCTBHUSIMH, KaK YMEHUE (DOPMYyIHUPOBATH
mpoOJeMy W THUIIOTE3y, CTaBUTh IEIM M 3aJa4yd, CTPOUTHh IUIAHBI JOCTHKCHUS
1IeJIeH 1 perieHus TOCTABICHHBIX 3a1a4, MPOBOIUTH SKCTICPUMEHT U Ha €0 OCHOBE
JIeNIaTh BBIBOJBI U YMO3AKITIOUCHUS, TIPEACTABIATh UX U OTCTAaMBaTh CBOKO TOUKY
3penus. KpoMe 3Toro, ydammecs MOJDKHBI OBJIQJETh MPHUEMaMH, CBS3aHHBIMH C
OTIpE/ICIICHNEM TIOHSITHH: OrpaHUYMBATh HMX, OIHUCHIBATh, XapaKTepHU30BaTh M
cpaBHuBaTh. ClieI0OBATEIBHO, ITPU N3YYCHUU XMMHUHU B OCHOBHOM IIIKOJIC yYaIIuecs
JOJKHBI OBJIasIeTh Y Y/, MO3BOJIAIOIMIMMHI UM JAOCTUYb JTUYHOCTHBIX, PEIMETHBIX
U MeTamnpeIMEeTHbIX 00pa3oBaTelbHbIX pe3yibTaToB. [Ipemiaraemas mporpamma
N0 XHUMHHM PACKpbIBA€T BKJAJ] Yy4eOHOTO TMpeAMeTa B JIOCTH)KCHHE IIeJen
OCHOBHOTO OOIIEro 0o0pa3oBaHUs M OMPEIEIsSeT BaKHEUINE COJep)KaTelIbHbIC
JUHUU TIpEJIMETa: «BEIIECTBO» -3HAHHE O COCTABE M CTPOCHUHU BEIIECTB, HX
CBOMCTBAaX M OHMOJOTMYECKOM 3HAUCHUU, «XUMHUYECKas PEaKIus» - 3HAHHE O
MPEBPAIICHUA OJHUX BEMIECTB B JPYrHE, YCIOBUSX TPOTEKAHHUS TaKUX
MPEBPAIICHUA W CIIOCO0aX YIPABICHUS PEAKIUSIMH, «IPUMEHEHHUE BEIIESCTBY -
3HAHUE U OMNbIT 0e30MacHOro oOpalleHuss C BelleCTBaMU, MaTepuajaMu U
MpoleccaMy, HEOOXOTUMBIMU B OBITY M Ha TPOW3BOJICTBE, <GI3BIK XUMHUN» -
OINEPUPOBAHUE CUCTEMOW BAKHENIINX XUMHUYECKUX MOHATUM, 3HAHUE XUMUYECKOU
HOMCHKJIATYphI, a TaKXe BJIAJACHUC XHUMHYECCKOW CHUMBOJIMKOW (XHUMHUYECKHUMHU
dhopMmyslaMu U ypaBHEHUSIMH ).

Ha ocHOBaHuMM meAaroruyeckoro M TMCUXOJOTMYECKOro MpPEACTaBICHUN ObLIN
BBIpA0OTaHbl PEKOMEHJAIUM, KOTOpble MoMoryT yuammmces ¢ 3IIP ycBouth
IIKOJIBHYIO TIPOrpaMMy MO XUMHUHU, MPEOJIONIETh TPYAHOCTH B 00yueHuu. JlaHHas
mporpaMMa CoXpaHseT oOs3aTelbHbI MHUHUMYM COJepKaHUs. TeMbl, KOTOpbIE
SIBIIAIOTCS  CJIOKHBIMHM JIJISI YCBOEHHUS, MOTYT H3y4aTbCid B O3HAKOMHUTEIbHOM
nopsiike. Takod 1MOX0J TO3BOJUT OOECIEUYUTh YCBOSGHHE 00s3aTE€IILHOTO
MHUHHMYyMa COJICp)KaHHs XHMHYECKOro oOpa3oBanms. B manHO#N mporpamme
aKIeHT JenaeTcs Ha (GOpPMHUPOBAaHHWE 3HAHMM OO0 OCHOBAaX XHMHH, HABBIKOB
aHanwW3a, CHHTE3a, CpPaBHEHHs, OOOTAIICHUS CJIOBapsi, OOy4YeHHUE TMepecKasy
naparpada.HemoctaTouHOCTh BHUMAaHUS, MMaMSTH, JOTUYECKOTO MBIIIJICHUS,
MPOCTPAHCTBEHHOM OPUEHTUPOBKHU, OBICTpas YTOMJSIEMOCTh OTPHULIATEIIBHO
BJIUSIIOT HA YCBOCHUE XUMHUYECKUX TOHSTHH, B CBA3UM C ITUM OBbUIM BHECEHBI
U3MEHEHUs B 00beM TeopeTudeckux cBeieHud st gererd ¢ 3IIP: HekoTopslit
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MaTepual NpOrpaMMbl JaeTcs I O3HAKOMUTEIBHOTO OO30pHOTO H3Y4YEHUS C
ONOpOM Ha HArIAAHOCTh. /laHHas nporpamma s gerer ¢ 3[11P otkoppexTrpoBana
B HAIPABJICHUH PA3TPY3KH Kypca 10 COACPKAHUIO, T.€. IPEANIONAracTCs N3y4eHHe
MaTepuaga B HECKOJIBKO OOJErdYeHHOM BAapUAHTE, OJHAKO HE OIyCKAeTCs HUXKE
roCyapCTBEHHOT'O YPOBHS 00s3aTeNIbHbIX TPEOOBaHUI

3. Onucanue MecTa y4eOHOI0 mpeaMera B yueOHOM IJIaHe

B yuyeOHOM M1aHe IIKOJBI HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs XUMHS
npejcTaBieHa Kak 0a30BbId Kypc. B yueOHom miane 8- 9 kiacca orBeneHo 68
4acoB Ha y4eOHBIH roJ U3 pacueTa 2 yaca B HEZEIIIO.

4. Onucanne HEeHHOCTHBIX OPMEHTHPOB COJAEPKAHUA Y4eOHOroNpeaMeTa

[leHHOCTHBIE OPUEHTHPHI Kypca XUMHUHU B IIKOJIE OMPEACISIOTCS CICIU(PUKON ee
Kak Haykd. [loHSITHE «IIEHHOCTH» BKJIIOYAET EIMHCTBO OOBEKTUBHOTO (cam
00BEKT) U CyOBEKTUBHOTO (OTHOIIEHUE CyOBEKTa K 00BEKTY), TOITOMY B KaueCTBE
[IEHHOCTHBIX OPUEHTHUPOB XMMHYECKOTO OOpa30BaHUS BBICTYMAIOT OOBEKTHI,
U3y4aeMble B Kypce XHMHH, K KOTOpOMY Yy oOydarmommxcs QopMupyercs
IIEHHOCTHOE OTHOMIeHue. [Ipu 3TOM Bemyllyro pojib UTPaloT TMO3HABATEIHHBIC
IIEHHOCTH, TaK KaK JaHHBIA y4eOHBI TpPEeAMET BXOIUT B TPYIITY MPEAMETOB
MMO3HABATEIFHOTO IMKJIA, TJIaBHAs IIeJh KOTOPBIX 3aKII0YaeTCs B W3YYCHUH
TIPUPOJIBL.

OcHOBY MO3HaBaTEIbHBIX IIEHHOCTEH COCTABIISIOT HAYYHBIC 3HAHUS, HAyUYHBIC
METO/IbI TI03HAHMS, a IECHHOCTHBIC OpUEHTANNH, (opMUpYyEeMbIe Y 00yJarOInUXCs B
IPOIIeCCe N3YUYCHUS XUMUH, TPOSBIISIOTCS:

— B TNPU3HAHUU IICHHOCTH HAYYHOTO 3HAHUS, €ro MPaKTHYECKOM 3HAYMMOCTH,
JOCTOBEPHOCTH;

— B IICHHOCTH XUMHUYECKHUX METOJIOB UCCJICIOBAHUS KUBOW U HEXKUBOU MPUPOJIBI;

— B MOHUMAHHH CIIO)KHOCTU U IPOTUBOPEUYUBOCTU CAMOT0 MTPOIIeCcca MO3HAHMSL.

B xkadecTBe OOBEKTOB IICHHOCTEW Tpyaa ¥ ObITa BBICTYMAIOT TBOpUYECKAs

co3uaTelibHasl JESTENbHOCTh, 3J0POBBIM 00pa3 JKHM3HU, a LIEHHOCTHBIE
OpUEHTAllMd  COAEpKaHUA Kypca XHMHUHM  MOTYT pacCMaTpuUBaThCs  Kak
(dbopmupoBaHue:

YBAXHUTEJIBHOTO OTHOILICHUSI K CO3UAATENIbHON, TBOPUECKON JESATENbHOCTH;

— MOHKUMAaHMS HEOOXOUMOCTH 37J0pOBOTO 00pa3a KU3HH;

— MOTpeOHOCTH B O€3yCIIOBHOM  BBINOJHEHUM  MIpaBui  0OE€30MacHOro
UCIIOJIb30BaHUS BEUIECTB B MMOBCEIHEBHOMN KU3HU;

— CO3HATEJILHOTO BbhIOOpa Oyayiiel mpoPecCHOHATbHOMN eI TEIbHOCTH.



Kypc xumun o0nagaer BOZMOXHOCTIMU JUJIsl (POPMUPOBAHUS KOMMYHUKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT IIPOLECC OOIIEHHs, IPAMOTHAs peub, a
LIEHHOCTHBIE OPUEHTALNH HAPABJIECHBI HA BOCIIUTAHHUE Y yUAIIMXCS:

— NPaBUIBLHOIO UCTOJb30BAHUSI XUMUYECKON TEPMUHOIOTUHN U CUMBOJIUKH;

— MOTPEOHOCTH BECTU JTUAJIOT, BRICIYIIMBATh MHEHHUE OMIOHEHTA, y4acTBOBATH B
JTUCKYCCHH;

— CHOCOOHOCTH OTKPBITO BBbIpaXXaTh W apPryMEHTHUPOBAHHO OTCTauMBaTh CBOIO
TOUKY 3pEHHUS.

S.OJIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yibTAaThl OCBOEHHSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsI JOCTUTAIOTCSI B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOW H
BOCITUTATEJIbHOM JIEATEIbHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMHU TMIOBEJEHUS M CIOCOOCTBYIOT IMpOIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMHN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yjibTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJICTBOBATbCS ~ CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIMpeHue OnbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAHUSI 3HAUYCHUS] XUMUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGOpPMAIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESATeNIbHOCTU, TOTOBHOCTH K Pa3zHOOOpa3HON COBMECTHOM JAESTEIBLHOCTH IMpHU
BBITIOJIHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUHN XUMHUYCCKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TMpolecce OTOM y4eOHOW JeATEebHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEJACHUE M TIOCTYNKHA CBOUX TOBApUIIEH ¢ MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUS:



MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaKivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U COCTABJISIOIINE
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOJHOM CPEJIOW, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HaOJt0aeMbIX MPOILECCOB U SIBJICHUM,
MO3HaBaTENbHON, MH(GOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HAaBBIKOB CaMOCTOSITEIbHOH paboThl C YYEOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEJCTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcamMO0Opa3oBaHUIO, MPOEKTHOW W  HCCIEAOBATEIbCKOM
JeSITENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOydYeHHUS B
JlaJIbHCUIILIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH U3HH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM )KU3HH;

5) Tpya10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYeHUI0 npodeccuil 1 Tpyaa pa3IudHoro poja,
YBOKECHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUYyAIbHOW TPAEKTOPUU MPOJIODKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEMH,
yCIemHon npodeccuoHanbHOM EeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh QIalITUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TNPHUPOJAE KaK HCTOYHHKY
KU3HU HA 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, HOHUMAHUE LIEHHOCTU 3J0POBOTO U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBuJI 0€30MIaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIMX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydaeMble TIPH M3YUYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYyJIbTYphbl, OCO3HAHHUS TJ00aJbHOTO  Xapakrepa
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AKOJIOTMYECKUX MPOOJEM M IMyTed WX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOT0 MBIIUIEHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMATILHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpenMETHBIX pe3yJNbTAaTOB BBIICIAOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIIEHAyYHbIC TOHATHUS (3aKOH, TEOpHS,
IMPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, IPOIIeCcC, SKCIIEPUMEHT U JAPYroe.), KOTOphIe
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M TMO3BOJSIOT Ha
OCHOBE 3HaHWHN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIIOCTHOM
HAay4YHOM KapTHUHE MHUpa, ¥ YHUBEPCAIbHBbIC YUCOHBIC ICUCTBHUS (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYyJISTHUBHBIE), KOTOpble oOecneunBaT (GopMHUpoOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOMU
JIeATEIbHOCTH.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHUSI HCIMOJIb30BATh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TP OCBOEHUHU
3HAHUM: PACKPBHIBATH CMBICI XMUMHUYECKUX MOHSITUN (BBIIETATh UX XapaKTEpPHbIC
MIPU3HAKK, yCTaHABIMBATh B3aMMOCBS3b C JIPYTHMMHU TIOHATHUSMH), HCIIOIb30BaTh
MOHATHUS JUTSI OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHHS U
KpUTEpUH ISl KJIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIlui,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXITY OOBEKTaAaMHU HU3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKJIIOUCHHUS,

YMEHHE TPUMEHSITH B TIpollecce€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTU, UCTIOb3yEeMbIE B XUMUH,
peoOpa3oBLIBATH MIMPOKO MPUMEHSIEMbIC B XMMUH MOJCIBHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U ypaBHCHHUE
XUMUYECKOW peaKkluu — MpU PEelIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
3TUX MOJEIBHBIX MNPEACTABICHUN BBIABIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XMMUUYECKUX PEaKIuH,
BBISIBIIAITH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIE CBS3U U
MPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBbie ucciaenoBarebCKue AeiiCTBUA:

YMEHHME HCIIOJIB30BATh IOCTABJICHHBIE BOMPOCHl B KAuY€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHHS THUIOTE3BI 10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MPUOOPETCHUE OIBITa 10 ITUTAHUPOBAHWIO, OPTaHU3AIMU M TPOBEICHHUIO
YYCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJIOM IIpoIllecca,
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CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, (OpMyIUpOBaTh 00OOIICHUS H
BBIBOJIbI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH WU HUHTEPIPETUPOBATH WH(GOPMALIUIO
Pa3TUYHBIX BUJOB M (OPM MpEACTaBICHUS, MOTy4YaeMy0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMYJIIpHAs ~JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIpPaBOYHBIC
nocobusi, pecypcbl VHTepHEeTa), KPUTUYECKH OILEHWBATh NPOTHBOPEUYMUBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE NPUMEHATh Pa3INYHbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBIMIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
o0nacTd  HUCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (pOpMY MpeAcTaBieHHs] HHPOpMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaydl HECJIOXHBIMA CXEMaMH, JharpaMMaMu,
apyruMu popMaMu rpaduKy U UX KOMOUHAIMSIMH,

yMEHHE HCIIOJIb30BaTh M AaHAJU3UpPOBaTh B Ipolecce Yy4yeOHOH u
UCCJIeIOBATEIBCKON ACSATENBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CENIbCKOTO XO3MiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOMIeH MPHUPOIHOM
CpeIblL.

KoMmyHuKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

yMEHHUs 3aJaBaTh BOIMPOCHI (B XOJe jauajgora U (WUiu) JUCKYCCHH) IO
CYIIECTBY  OOCyXgaemMoil  Tembl, (QOPMYIUPOBAaTH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHUSI  TPENCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHON
NESTENBbHOCTY B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTaLNIO
pe3yNbTAaTOB BBHIMOTHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaTOPHOTO OIBITA,
nabopaTopHOI pabOTHI IO HCCIICIOBAHUIO CBOMCTB BEIECTB, YICOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEIBLHOM M MCCIENOBATENIbCKOM  JIEATENbHOCTH  NpPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uuui (00cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJAHHALIMS
COBMECTHBIX JIEWCTBUH, OIpelelIeHUe KpPUTEpUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiicCTBUA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbosee A3 (PeKTUBHBIE CIIOCOOBI PEIICHUsT YUEOHBIX U
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MMO3HABATEIbHBIX 33J1a4, CAMOCTOSATEIIBHO COCTABJATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM TNIPU BBIOJHEHUU 33JaHUN C YYETOM
MOJIy4eHHsI HOBBIX 3HaHUN 00 M3ydaeMblX OOBEKTaX — BEIEeCTBAX M PEaKIUsX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJibTaTa 3asBICHHON IIEIU, YMEHUE
WCMOJIB30BaTh U AaHATU3UPOBATH KOHTEKCTHI, MTPEIJIaracMbl€ B YCIOBUM 3aIaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMEeTHBIX pPE3yJNbTATOB IO OCBOCHHIO 00S3aTEIHHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOTO JIaHHOM (QeaepabHON paboueil Mmporpammoi,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMHUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NeHCTBUH, crenudpuyeckue i1 MPEeIMETHOM 00acTH  «XUMHS», BHJIBI
NEATEIbHOCTH [0  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEPHpPETAIH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xon1y oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO AJIEeMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiacCUPUKAIMSI PEaKIUui: peakiuu
COCOMHEHUS, PEAKLHMH PA3JIOKECHUS, PEaKUUU 3aMEILICHUS, PEaKUUu
0o0OMeEHa, K30 - U IHAOTEPMUYECKUE PEAKIINH, TeII0OBON A (PeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAaANYC
aTOMa, XMMHYECKasi CBS3b, MOJIIPHAS W HEIMOJSAPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBAasl JOJIsI BEIECTBA
(mporeHTHAs: KOHLIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aWUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHUU U
MIPUMEHATH ITU MOHATHUS MPHU OMIMCAHUU BEUIECTB U UX NPEBPAILICHUN;

e HCIMOJb30BaTh XHWMHYECKYI0 CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpMy
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpENEeNsTh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENICHb  OKUCJICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbIchH Ilepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamueckoi cucreme,
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3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyto ¢opmy [lepuonnueckoi
CUCTEMBbl XMMHUYECKHMX DJJIEMEHTOB: pa3jinyaTh TOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynmna)», Mansie u
Oonblliie TNEpUOAbl, COOTHOCUTH O0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa XxuMuueckux »siaementoB . .
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00Iee Ynuciao 3JIEKTPOHOB
Y PACIPEIEIICHUE UX IO DJEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOpPTraHUYECKHE BEIIECTBa,
XUMHUYECKHE pEeAKUUU (MO YHUCIYy M COCTaBy Y4YacTBYIOIIMX B pPEaKUUU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

IIPOTHO3UPOBAaTh CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU IPOTEKAaHUS XUMHUYECKHUX MPEBPALLECHUN B
Pa3JINYHBIX YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIAPHYI0O W MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOrO »JJIeMEHTa 1o Qopmyiie
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIUU;

MPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTENIbHON JEATEIbHOCTH — aHau3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aInio, KiIacCH(PHUKaIHUIO,
BBISIBJICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3EH — I M3Y4YEHUS CBONCTB
BEIIECTB W XHWMHYECKHX pEAKUUWA, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAaHUA — HAOJIOJEHHE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCHEPUMEHT
(peasibHBI U MBICIICHHBIN );

CJIE0OBaTh  MpPAaBWIAM  IIOJIB30BAaHUS  XMMHMYECKOM  IOCYJI0M W
nabopaTopHbIM  000pYJIOBaHHMEM, a TakKKe TMpaBWjiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OMNBITOB IO TMOJYyYEHHUI0O U COOMpPaHHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEILIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO0
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOILBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).
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K xoniy oOyudenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUUYECKHX TMOHSATUM: XUMHYECKHI
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CI0>KHO€ BEMIECTBO, BAJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKIns, XUMUIECKasl CBA3b, TEIJIOBON A(PdekT
peakIuu,  MOJb, MOJISIpHBIA  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTUYECKAS IUCCOLMALINS, PEAKIIMU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIC PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJINUTENIb, BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJIMYECKasi), KpPUCTAIIMYECKass peHETKa, KOPpO3Usl METaJlIoB,
CIUIaBbI, CKOPOCTh XHMHYECKOM PEAKIUH, NPEACIbHO JIOIMyCTUMAas
koHueHnrpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUH U
MIPUMEHATH ITU MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY I COCTaBJICHUS (GOpMYyII
BEILIECTB U YPABHECHUI XUMUUECKUX PEAKIIHIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmysiaMm, BHUJ XUMHUYECKOU
cBs3M (KOBaJICHTHAs, HWOHHAs, METaUIMUYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PacTBOPax HEOPraHUYECKHX COCAMHEHUM, THUI KPUCTAJUIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapPaKTEPU30BATH
tabmmunyio (opmy [lepruoamueckold CUCTEMBl XUMHUYECKHX DJIEMEHTOB:
pasnIuyaTh TOHATHS «rJaBHas moarpymma (A-rpymnma)y W «1moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHUSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHCIO DJJIEKTPOHOB U
pacripefielieHie HX 1O DJEKTPOHHBIM CJIOSM), OOBACHATH OOIIHUe
3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB 3JIEMEHTOB M WX COCAUHECHUMN B
npeesiax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB,;
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KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTBA,
XUMUYECKUE PeaklHH (MO YUCITYy M COCTaBY YYaCTBYIOUIUMX B PEAKIINHU
BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETICHEW OKHUCIEHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEIMU(UUECKHE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINHUCAHUE
MIpUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKIIUM;

COCTaBISAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca dTHX PeaKIuii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B pa3IMUHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro JJeMeHTa 1o Qopmyie
COEIMHEHH S, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOWU pEaKInu;

coONoaTh  MpaBUjia  TOJIB30BAHUS ~ XMMHUYECKOW  TMOCYyJIOH U
nabopaTopHbIM  00OpYy/IOBaHMEM, a TakXkKe I[paBuia oOpalleHus cC
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHMSMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJMYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOAUTh  PEaKUUH, MOJATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMU-,
uonua-, kapoonat-, ocdar-, cuiamkar-, Ccynbdar-, TUIPOKCHUI-HOHBI,
KaTUOHbl aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILECTB;

MIPUMEHSITH OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHAJIN3
U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMaTU3AINI0, BbBIIBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€d — JJI1 M3YUYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEAKIMUi, €CTECTBEHHO-HAy4YHbIE METOAbl ITO3HAHUS —
HaOJII0JIeHNe, U3MEPEHHUE, MOJICIUPOBAHUE, SKCIEPUMEHT (peasIbHBIM U
MBICJICHHBIN ).
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6.COAEP’ KAHUE OBYYEHUAA

8 KUIACC

IlepBoHayajiLHbIe XUMHYECKUE TOHATHS

IIpenmer xumuun. Posb XMMUM B KHU3HU 4YeJOBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUS B XMUMHUU. YHUCThIC BEIIECTBA U CMECH.
Croco0slI paszjeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HJeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcCHUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOrO AJIEMEHTa B
COEIMHEHUHU.

KonuuectBo BemnectBa. Mosnb. MossipHas macca. B3auMocBsi3b KoJqn4yecTsa,
MacCchbl W 4YHUCla CTPYKTYPHBIX €JWHUIl BemiecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUE U XUMUYECKHUE SIBIICHHS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHHs. Knaccudukarus
XUMHUYECKUX PEaKIil (COeAMHEHUS, PA3JIOKEHUS, 3aMEILIEHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0i, mpaBmwiiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpalleHusi ¢ J1abopaTOPHbIM 00OPYOBAHUEM, U3YUEHUE U ONMCAHUE
(U3MYeCKX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BELIECTB, HAOIIOJICHHE
¢u3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHWE caxapa B CTYIIKE,
KUTIEHWE U KOHJICHCAIUsI BOJIbI) M XMMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBHUE MeEJIa C KUCIIOTOW) sSIBJICHUH, HAOII0ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
meau (I1) mpu HarpeBanuu, B3auMOJICHCTBUE KeJe3a ¢ pacTBopoM coiu meau (1),
U3YUYEHHUE CIOCOOOB pa3/ICJICHUs] CMECEil: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJIeHNEe OYUCTKU MOBAPEHHON
COJIM, HAOJIOJICHHWE W  ONHCAaHUE  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHMS MacChl, CO3/JaHUE MOJEIEH MOJIEKYJ
(11apocTepKHEBBIX).

Ba:kuHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3ieMeHT M mpocToe
BemniecTBO. HaxoxneHue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue kucnopona. CrnocoOsbl
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MOJYYEHUS] KHUCIOpOJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoja B mpupoae. O30H — aJTOTpoInHas MOAU(PUKAIINS KUCIOPOIa.

TeroBoit 3¢ (eKT XUMHUYECKOM pEeakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30 - M DHJIOTEPMHYECKHE pPEaKUUH. TOIUIMBO: yrojib U METaH. 3arpsa3HECHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — anemeHtr m mpocrtoe BemectBo. Haxoxxaenue Bogopona B
npupoae, ¢GU3MYECKHEe U XMMHYECKHME CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonydeHust. Kucnotsl u conm.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKAM YPaBHEHUSM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputellb. PacTBOpBHI.
HacellieHHbIE M HEHACHIIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YellOoBEKa. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HeHHue MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanus
OKCUJIOB:  cojieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIC, aM(oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Du3nueckue W XUMHUYECKHE
cBoMCTBa OKCHIOB. [loirydeHre oKkCuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHnkiiatypa ocHoBaHuii. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucinotr. Ouszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axtuBHoct MertayuioB H. H. bekerosa.
ITonmy4yeHnue KUCIIOT.

Conu. Homenkiatypa coiseid. @uU3nyecknue U XMMHYECKHE CBOMCTBA COJEH.
[Tomyuyenue coiei.

I'eneTnueckas CBSI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COEIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECICHUE COAECPKAHUs KUCIOPOAa B BO3AYyXE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YYEHHE CBOWCTB KHCIOPOJa, HAOIOJACHHE
B3aUMOJCHCTBHUSl BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpailleHus: TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMMCAaHHWE WX CBOMCTB, MOJYy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U HW3YUYCHHE
CBOMCTB BOJOpoJa (TOpeHue), B3aumojehicTBrUe Bojopoaa ¢ okcujaoM menu (II)
(BO3MOXXHO HCIOJIb30BaHUE BUACOMATEPHUAIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOCHHOCTEM pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aUMOJICCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KajblueM) (BO3MOXHO HCIOJB30BaHUE BUICOMATEPUAIIOB),
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UCCJEIOBAHNE O0pa3sLoOB HEOPraHWYECKUX BEIIECTB PAa3MYHBIX KIACCOB,
HaOJII0/IeHNEe U3MEHEHHsI OKPacKU MHAMKATOPOB B PacTBOpax KHUCIOT U IIEJoueH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETaJIaMH, pPEaKkUud HEeUTpaJu3alyu, IO0Jy4YeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad II0 TeMe «BakHeWline KiIacChl HEOPraHU4EeCKHUX
COECIMHEHUI.

Hepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
anementoB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKAasi CBSA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbBIE PEAKIMU

[lepBble TOMBITKM KIAcCU(DUKAIMU XUMUYECKUX dieMeHToB. lloHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHIBI
Y TUAPOKCHUIBL.

ITepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB JI.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
ITepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoast
u rpynnbl. OU3NYECKUH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB IEpUONA U
IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. HM3otomnbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMOB NepBbIX 20 XMMHYECKUX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuoanueckoit cucreme 1. 1. Menzeneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEPUOAAM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi cuCTeMbl XUMUYECKUX
BJIEMEHTOB [UUIA pa3BUTUA Hayku W mpaktuku. JI. . MenneneeB — y4d€HbId u
IpaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (mojspHass M HEMOJISIpHAsA) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl oOkucaeHNst 1 BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJACHCTBHE
TUAPOKCHUAA LMHKA C PacTBOPaMU KHUCJIOT M IIEJI0YEH, MPOBEIACHHUE OIIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakliiy pa3yIoKEeHHsI, COETUHEHU).

Mesicnpeomemmuoie cea3u
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Peanmmszanps MeXNpeIMETHBIX CBsSI3€M INPU W3YYEHHM XUMHHM B 8 Kilacce
OCYIIECTBISIETCSl 4epe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbIX
HOHATHUM, TaK U MOHITHUM, SBJISIFOIIUXCSI CUCTEMHBIMM JUISL OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAY4YHBIA (DaKT, TMIIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, MNEepUOJUYHOCTb, HaONIO/IEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®usuka: Marepus, aToM, DJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOIIBI, PaAUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUNM 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUYEeCKUe BEIUYMHBI, €IUHULIBI
U3MEpEHNUs, KOCMOC, TUIaHETHI, 3B€3/1bI, ComHIIe.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: arMmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TMOPOIH,
IIOJIE3HBIE MUCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHYecKasi peakius

Ilepnognueckuit 3axoH. Ilepnoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kaiuus, KauplUusi U UX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM DJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

Crpoenue BellecTBa: BHJBI XUMHYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPAa3IW4YHbIM KjaccaM HEOPTraHUYECKUX
COCIMHEHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECCTB.

Krnaccudukanus XuMUYeCcKUX peakluuid o pa3IudHbIM IpU3HaKaM (M0 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHUS XMMHYECKHUX 3JEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTanu3aTopa). DK30- U HJIOTEPMUUYECKUE PEaKLUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumMmuueckod peakuuu. [lonstue o6 oOpaTUMBIX H
HEOOpaTUMBIX XUMUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX U T€TEepPOre€HHbIX
peakuusx. Ilonstue o karanuse. [oHsTHE 0 XMMUYECKOM paBHOBECHH. PaKTOPHI,
BIIMSAIOIIME HAa CKOPOCTh XMMHYECKOW pEaKUMU U TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAaKIUU,  DJIEKTPOHHBIM  OayaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHOU peaKLnH. CocraBnenue YpPaBHEHUU
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil €  HUCIOJIb30BaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust HNEKTPOIIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
KaTtuonsl, annonsl. MexaHu3M JIUCCOLMAIIMU BEIECTB C PA3IUYHBIMU BHJIAMHU
xuMuueckoi cBszu. Crenens agucconuanuu. CUIbHBIE U C1a0ble 3JIEKTPOIUTHI.

Peakiiuu nonHOTrO 0OMeHa. Y CIOBHS MPOTEKAHUS peaKIil HOHHOTO 0OMeHa,
NOJIHBIE W COKpAILlEHHBbIE HWOHHBIE ypaBHEHUs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAaHMM W cojleil B CBeTe MpEACTaBICHUH 00 BIEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakuu Ha MOHBL. [loHATHE O THApPOIW3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura M ajimasza), CIOXKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakinuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYEd U  COJer
(BO3BMOXKHO  HCIOJIb30BAaHME BHUJACO MAaTE€pUANIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHWsS]  PEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHue ocajaka, BBIICICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIFOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakiuu pa3fioKeHUsl, COSUHEHMsI), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKIMii HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJyibl 1 MX coeIMHEHHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (pu3mdecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMMHYECKHE CBOMCTBA Ha IpUMEpPE  XJopa
(B3auUMOJEHCTBHE C MeETalylaMd, HEMeTaJJlaMH, IlejJo4yaMu). XJIOPOBOJIOPO.
ConsHast KucioTa, XUMUYECKHE CBOMCTBA, IMOJYy4YEHHE, NMpUMeHeHue. JlenicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKA. BakHelne XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTereHu OkucieHus. CTpoeHue u (puznueckue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa M CEePhl. AJTOTPONTHBIE MOAU(PUKAIINYA KACTIOPOaAA
U cepbl. XumMudeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHue, (pundeckue u
XUMH4YecKue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOWMCTBa (00mIME Kak
MPEACTaBUTENS Kjacca KHUCIOT W crhenuduieckrne). XHWMHUYECKHE pPEaKIny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJNYYeHHUS CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThel. Conu CepHOM KUCIOThI, KAYECTBEHHAs peaKkUus Ha
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cyibdar-noH. HaxoxaeHue cepbl U €€ COEIMHEHHM B MNpuUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Ccpeabl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPaICHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHA. A30T, paclpoCTPaHEHHUE B MPUPOJE,
bu3nYecKre U XuMHIeckne cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHUEe CBOMCTBA, MOJydyeHue u npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOoJydeHue, (GU3MUEeCKUe W XUMHUYCCKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U ClHenu(puiecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEpaIbHBIX
yA0OpeHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY>KaIoIIel Cpe/ibl COETMHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHHE BO3ayXa, MOYBHI W BoaoéMoB). docdop,
ajutoTponubie Moaudukanuu (Gochopa, GUMUECKHE W XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Puznueckne 1 XUMUIECKHUE CBONUCTRA,
nosyyenue. Mcnoas3oBanue GpocdaroB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmast xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoO€HHOCTH CTPOCHUs
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MoIU(UKALUY, PACHPOCTPAHEHHE B MpuUpone, (U3MYECKUE U XHUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKcuabl yriepoja, ux
bu3NYecKue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpOOJEeMBbl, CBS3aHHbBIE C OKCHIIOM
yraepoga (IV), rumoresa r1i100aJbHOTO TMOTEIUICHUS KIUMaTa, NapHUKOBBIM
addekrt. YronpHas KUCIOTA U €€ CoJid, UX (PU3NUECKUE U XUMUUYECKUE CBOWCTRA,
noiyueHue W npuMmeHeHwe. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHavyabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOJ, TJIUIEPHUH, YKCYCHAas KHCIIOTa).
[IpuponHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTH),
IPOIYKTHl UX TMepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaYKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriaeBoaax — U ux
poii B OJKM3HH UeEJIOBeKa. MaTepuaabHOE €IWHCTBO OPTaHUYECKUX U
HEOPTaHWYECKUX COCIIMHCHUU.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBa, IOJy4YEHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mnpupojge. OOmme mnpencraBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHeline CcTpouTenbHble MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eTOH, keye300eToH. [Ipobiempl 6e30MacHOTO HCIOIh30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI M HAOIIOIEHNE TTPU3HAKOB
WX TIPOTEKAHMs], OIBITHI, OTpaKaIKUe (PU3NYECKHUE W XHUMHUUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKoMJIeHHE ¢ oOpa3laMud XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHHUE C
oOpasmlamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE Tpollecca OOYTIIMBaHUS caxapa MoJ IeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMUYECKHUX CBOWCTB
pa30aBiIEeHHON CepHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakiinu Ha Ccyiabdar-
WOH W HaOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoMicTBaMHU a30Ta, ¢ochopa W HUX COSAUMHEHUU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEpUAIOB), oOpa3aMu a30THBIX U (POCPOpPHBIX YI0OpEeHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHUE U U3YyYCHUE CBOWCTB amMMHUaka, MPOBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ocdaT-uOH M U3YYCHHE MPU3HAKOB
UX MPOTEKAHUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE MOZENen
KpPUCTAIMYECKUX pelETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOra3a, MoJydeHue, coOupaHue, paclo3HaBaHUE W U3y4YeHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBe/IeHHE KayeCTBEHHBIX peakluid Ha kapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenmme HeMeTallIbl U UX COCIUHEHUS.

MeTaJuibl 1 X COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
uxX mnonoxeHus B llepumoamdeckon cucreme XuMu4eckux diaeMmeHtoB [l M.
MeHnneneeBa u ctpoeHus: atoMoB. CTpoeHne MeTamioB. Mertaiuinueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pelIETKa.  DJIEKTPOXUMUYECKHU P
HanpspKeHU MetauioB. duznueckue U XUMHUUYECKUE CBOMCTBA MeTallioB. O01ue
CIOCOOBI TIONTydeHUsT MeTauioB. [loHATHE O KOpPpPO3WU METALIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrutaBel (CTalnb, YYTyH, AIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B ObITY U IPOMBIIINIEHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMHUYECKHUX
anementoB . M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpusd U Kaius). OKcuabl U
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TUAPOKCUABI HATpusd M Kanus. [IpuMeHeHue IIEeNOYHBIX METauIOB W HX
COEIMHECHUM.

[I{er0yHO3E€MENIbHBIE METAJIBI MArHUM W KAJIbLUH: TIOJIOKEHHUE B
Ilepuonnueckoin cucreMe xumudeckux diaemeHToB [[. 1. Meunneneesa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3ndecKkne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanblius. Baxknelmume coequHeHHs] KalblUs (OKCUI, THAPOKCHUM, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TI0J1I0)keHUE B [leproinueckor CUCTeME XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aroma, HaxoxiaeHue B mnpupoxae. dusmyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepnoandyeckoil cuCTeMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CcTpoeHHE aToMa, HaxoxiacHue B Ipupoae. dusnueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3y4YEHUE PE3yJbTaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHUS OKCHAA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKUMil HAa MOHBI: MATHUS, KalblUs, aTIOMUHUS, [IUHKA, YKeJIe3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MIPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAMU HATpusl, Kaluig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATFOMHHUS
U TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiine
METaJUIbl U UX COCTUHECHUS.

XuMHs M OKPYXKAKOIIASA cpea

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKAa. be3omacHoe
UCII0JIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momoins npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomleh cpeabl (MpeaenbHas OMyCTUMAast
KOHIIEHTpalus BemecTs, nainee — [1JIK). Ponb XxumMuu B pemieHUn 3KOJI0TUYECKUX
poOJieM.

Xumuueckuit IKCnepumenm:

M3yueHHe oOpasIloB MaTepUasioB (CTEKJIO, CIUIABHI METAJUIOB, MOJUMEPHbBIC
MaTepualbl).

Mesrcnpeomemmnoie ceasu
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Peanmmsanps MeXnpeIMETHBIX CBsI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBISIETCSl 4epe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbIX
HOHATHUM, TaK U MOHITHUM, SBJISIFOIIUXCSI CUCTEMHBIMM JUISL OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOopus, aHajlu3, CHHTE3, KIacCUpUKalus, TI[EePpUOJUYHOCTh, HaONI0/IEHNE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOINBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUU 3apsiy, IMPOBOJHHKM,
HOJYNIPOBOJHUKHU, JAMDJIEKTPUKH, (POTODIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIiaBbl, (U3MYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpPATIbHBIC
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: arMmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TMOPOIH,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.
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7. TEMATUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HauMeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (HH(POBHIE)
KonTtposbHbie IIpakTHyeckne
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTsI padoThI
Pa3nea 1. IleppoHavyaibHble XUMUYECKHE MOHATHS
XuMus — BaxxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [[OK
' MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢
YeJioBeKa
12 BemiectBa 1 XuMuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Paznea 2. BaxkHeiimme npeacTaBuTe/Iu

HECOPraHU4€CKHUX BCUIECTB

21 Bosnyx. Kucnopon. [lonsitue 6 bub6nuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
)7 Bognopoa.llonsarue o kucnorax g 1 bub6nuoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [lonsitue 06 5 | 1 bu6mmorexa [{OK

' OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KITaCChI 1 | | bubnuorexa [JOK

’ HEOPTaHWYECKNX COCTMHECHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pasnen 3. llepuoanueckuii 3axon u llepuoauyeckas cucrema xumudeckux iemeHToB /I. M. MenpgeneeBa. CTpoeHue aToMoOB.
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Xumn4yeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKkuuu

[lepuoauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bubnnorexa HOK
' XUMHYECKUX 3J1eMeHTOB /[I. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHne aToma
XuMu4decKas CBs3b. Bu6 LIOK
nOIMOTEKA
3.2 OxucnmresnsHo- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBLHBIC PEAKITNHT
Hroro no paszneny 15
PezepBHOE Bpemst 3
68
OBILEE KOJIMYECTBO YACOB TIO ; O“;:“X A
ITPOT'PAMME
MOYJIIO
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9 KUIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HauMeHoBaHHe pa3aeoB U TeM nHu¢poBbIe)
Ne i/ P KoHTpoJbHbI IIpakTHYeckue (pp
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoTbI
pecypcsl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
11 [ToBTOpenue u yriybiaeHne 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peaxkuun https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs! AUCCOLUALIMSL. 2 | 1 bubmuoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTannbl M X coeIMHEHUS
21 OO1m1ast XapaKTepPUCTHKA XUMHYECKHX 4 1 bubnumoreka [IOK
' anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a636
OO1m1ast XapaKTepPUCTHKA XUMHYECKHX
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' pyTHiet. ©€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKHX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
' YIS ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapakTepUCTHKA XUMHYECKHX
24 aneMeHToB [VA-rpynnsl. Yriaepon n 8 1 2 bubamorexa LHOK
' . py ’ PO https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COeTUHEHUS
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Hroro no pasneny

25

Pa3gen 3. MeTaJJILI M BX CO€IUHEHUS

N bu6mmoreka [IOK
3.1 Obmme cBoiicTa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiiime MeTaibl 1 UX COSTUHCHUSA 16 httns://m edsoo.rw/7 41636
Hroro no pazgeny 20
Pa3nen 4. Xumus u okpy:xaoumas cpeaa
4.1 BemecTBa u MaTepualbl B )KHM3HH YeJIOBEKA 3 bubmorera [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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IHHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Jdara
Ne uupposeie
Tema ypoxa Koutposnbubie | IlpakTuyeckue | H3YYeHH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypchl
Moayan 1
1 Hney MET XUMHH. POIb XUMHUM B KU3HU 1 bubmorera [IOK
pe ' https://m.edsoo.ru/ff0d210c
YyeJloBeKa. Tela 1 BelecTBa
) Moayas 2 1 Bbu6mmoreka [JOK
ITonsTHE O METONAX MO3HAHUA B XUMUH https://m.edsoo.ru/ff0d227e
Moayas 3
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 a00TEI B JIA0OPATOPUH U IPUEMEL 1 bubmorexa LIOK
p patop p https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1a00paTOPHBIM
000pyT0BaHUEM)
Moayan 4
4 qI/ICI”?L’;Ie BerecTBa 1 cMecd. CnocoOnl 1 bubmorexa LIOK
B o ' https://m.edsoo.ru/ff0d26ca
pazzieneHust cMecei
Monyas 5
5 [TpakTrueckas padota Ne 2 | bubnnorexa [JOK
«Pa3nenenue cmeceli (Ha npumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
6 Monyasb 6 | bubmuorexa [JOK
ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a6¢
7 Moayas 7 1 bu6mmoreka [IOK
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XUMUJecKre 3JIEMEHTRI. 3HAKH
(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8

g Moayas 8 bubnuorexa [JOK
[IpocTeie u C0KHBIE BENIECTBA https://m.edsoo.ru/ff0d2a6¢
9 Mopnyas 9 bubnnorexa [JOK
ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
Moayas 10
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubmuoreka [JOK
Xumnueckas Gpopmysia. BaieHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
Moayan 11
11 OTH)IO);I/ITGJII)HaSI aToOMHas Macca bubmorexa LIOK
’ https://m.edsoo.ru/ff0d323¢
OTHOCHUTENIbHAS MOJIEKYJISIpHAsl Macca
Moayasb 12
12 MaccoBast 1015 XUMHYECKOTO bubmorexa LHOK
A https://m.edsoo.ru/ff0d350c¢
JJIEMEHTA B COEIMHCHUHN
Moayas 13
13 KomnuectBo BemecTBa. Moib bubmiorexa HOK
B ' ' https://m.edsoo.ru/ff0d5230
MounsipHas macca
Monyas 14
14 dusnueckue 1 XUMHUECKHUE SIBIIEHUS bubnmorera [TOK
' https://m.edsoo.ru/ff0d37fa
XuMu4ecKasi peakius
Moayab 15
15 IT Hzl:{);m U YCIIOBHSA IIPOTEKAHUS bubmorexa LHOK
p y 1P https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEAKITUI
16 Moayas 16 bubnmoreka [JOK
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3aKOH COXpaHEHHUs1 MacChl BELIECTB.
XuUMUYeCcKHe ypaBHEHHUS

https://m.edsoo.ru/ff0d3b88

Monyas 17
Boruncnenus konudyecTBa, Macchl

bubmnoreka [IOK

17
BEIIECTBA [10 YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuun
Monayasb 18
13 Knaccudukanus XuMHUYeCKUX peakiuit bubnnorexa [IOK
(coemnHeHus, pa3IoKeHHS, https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs, OOMeHa)
Moayas 19
19 M. B. JIoMOHOCOB — yu&HBIii- bubnuorexa [IOK
sHIMKIoneaucT. O000IIeHNE 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu|
KonTtposbnas padora 3a 1
20 noJiyroamne «BemiecTBa 1 XUMUYECKHE bubmmorexa [JOK
yroa B https://m.edsoo.ru/ff0d4290
peaKIum)
Moayas 20
71 Boznyx — cmecs razos. Cocras bubnuorexa LIOK
Bo3ayxa. Kucnopox — aneMeHT u https://m.edsoo.ru/ff0d448e
mpocroe BeuecTBo. O30H
duznyeckne U XMMHUYECKHe CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
poaa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcuaax
Crioco0bl MoNTy4eHus: KUCI0poia B
bu6mmoreka [IOK
23 1abopaTopuu U MPOMBIIIIIEHHOCTH.

[TpumeneHnue kucaopoa

https://m.edsoo.ru/ff0d497a

33




TennoBoii 3¢ ekt XuMuueckoit
peakIuy, IOHITHE O

bu6mmoreka [JOK

24
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).

25 3arpsi3HEHUE BO3yXa, CITIOCOOBI €T0 bubmorexa HOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBpALCHUS
[IpakTiueckas pabora Ne 3 o teme
26 «ITonmydenue u cobrpanue KUCIOpoia bubmmorexa LHOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €r0 CBOMCTBY»

7 Bonoponx — anemeHT u npocroe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0

73 du3nUecKue 1 XUMUUYECKUE CBOMCTBA bubmuoreka [{OK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK

29 IT

OIUITHE O KUCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI ToNTy4eHus: BOAOPOa B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrnyeckas padora Ne 4 o Teme

31 «ITonydenne u coOnpanue BoIOpoaa bubmorexa HOK

y . P HOPOAE, https://m.edsoo.ru/ff0d4{42
M3YUYEHUE €ro CBOMCTBY»

1 MossipHblit 00bEM ra30B. 3aKOH bubnnorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOITUYECTBA

33 BEIIIECTBA raza Mo €ro M3BECTHOM bubmorexa LHOK

H . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WU 00BEMY
34 Brruucnenust 00bEMOB ra3oB 1o bubnuotexa [JOK
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YPaBHCHHIO PCAKIIUN Ha OCHOBC
3aKO0HA 00BEMHEBIX OTHOIIIEHMI Ta30B

https://m.edsoo.ru/ff0d5708

35 dOu3nUecKue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwii. [lorstre 06 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.

37 HaceiieHHble ¥ HEHACHIILICHHBIS bubmuoreka [{OK
pactBopbl. MaccoBas 10Jisl BELECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
IIpakTrueckas padora Ne 5 o reme

13 «IIpuroroBiieHne pacTBOpOB ¢ bubnuoreka [IOK
ONpeeIEHHON MacCOBOM J10EH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOrO BEILIECTBA»

19 Konrponsnas pabora Ne2 o reme bubnuoreka LIOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiaccupuKanus, bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMH4YECKHUE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnroteka LIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHHUS: COCTaB, KJIACCU(DUKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonmyyenue u XMUMHYECKUE CBOMCTBA bubnuoreka LIOK
OCHOBAHHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccuduxarus, bubnuoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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HOJIy‘-IeHI/IC 1 XUMHYECKHE CBOMCTBA

bu6mmoreka [JOK

45
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comm (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJT tl)eHI/I;I XI/IMI/I‘IZ(I:)KI/IG bubmmorera [OK
N y ’ https://m.edso0o.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6. Pemenue
47 SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
43 ['eneTnveckas CBsI3b MEXKIy KiIaccaMmu bubnmnorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonrponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCCHI HEOPTAaHUUECKUX bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9%¢ela
COeTMHEHNI
[TepBbie MOMBITKU KJIacCUPUKAITUN
51 XUMHYECKHX 3JeMeHTOB. [loHsgaTHE 0 bubnmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIIEMEHTOB
[lepuonuueckuii 3aKOH U
52 Ilepnomnueckas cucTreMa XUMHYECKUX bubmorexa LOK
PHOZ https://m.edsoo.ru/00ada52¢
anemenToB 1. 1. Menaeneepa
53 Ilepuonn! I, DOATPYIIIEI bubmorexa LOK
PHOZbL, TPY » OAPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK bubnuotexa [JOK
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aTOMOB 3J1eMeHTOB llepuoanueckon
cuctemsl . 1. Menneneera

https://m.edsoo.ru/00ada6bbc

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA T10 €O MOJIO0KEHUIO B

bubmnoreka [IOK

56
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00adal24
MenneneeBa
3nauenue [leprnonnueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U NIPAKTUKU. [[. bubnnorexa [IOK
N. MenaeneeB — y4€Hbli, Ne1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnmoreka [JOK
58
XAMHUYECKUX SIIECMEHTOB https://m.edsoo.ru/00adaab8
bubmnoreka 1IOK
59 n
OHHAA XUMHUHCCKaT CBA3D https://m.edsoo.ru/00adac34
60 IIpome:xkyTOUHAsI aTTECTALMS bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas nonsipHas XUMU4YeCKas bubnmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
2 KoBasieHTHast HeTOIsIpHAs XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adae28
Bbu6mmorexa [JOK
63 C
TCLCHE OKHCIICHIA https://m.edsoo.ru/00adb076
64 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
65 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O600IIeHNE 1 bubnmorexa [JOK
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CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/00adb33c

67 PesepBHblii ypok. O6001eHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O6001eH1Ee 1 ) bubmuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
68, u3
OBIIEE KOJIMYECTBO YACOB I10 Hux 20
ITPOI'PAMME o
MOZYJIIO
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9 KUIIACC

KoanuecTBo yacos Jara JIeKTPOHHbIE
T
Ne nuppoBbIe
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsl
Ilepnonnueckuil 3aK0H.
| [lepuoanueckast cucrema | bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH Bt OK
y nonMoTeKa
2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HOMEHKIATypa | bubnunorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
bu6mmoreka [JOK
4 BxoaHoii MOHUTOPUHT 1 1
8 P https://m.edsoo.ru/00adbac6
Mopnyas 1
5 Buibl XMuMU4YeCKOM CBSI3W U TUIIBI 1
KPUCTAJUTMUECKUX PEHIETOK
Monayasb 2 BuG 110K
nonroreka
6 Knaccugukarus XuMmruueckux 1 httns://m ed 100adbeb0
o pS://m.€ds00.1ru adpc
peakLyii Mo pa3aTuyHbIM NIPU3HAKAM
Monayas 3
7 ITonsATHE O CKOPOCTU XUMUYECKOMN | bubnnorexa [JOK

PCaKInU. IloHsiTHE O TOMOTCHHBIX B
TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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Mopnyas 4

IloHsTHE O XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONIHE bubmorexa LIOK
p ’ PRl . B https://m.edsoo.ru/00adc28¢
Ha CKOPOCTh XUMUYECKOU PEaKINU U
MOJIOKCHUE XUMHUYISCKOTO
paBHOBECHS
Moayas 5
9 OKI/IC)JIII/ITCJ'IBHO BOCCTAaHOBHUTEJIBHEIC bubmorexa LOK
https://m.edsoo.ru/00adcade
peakuuu
Monyab 6
10 Teopus 2IEKTPOIUTHYECKON bubmuorexa [JOK
nuccormanui. CUIbHEBIE U clIa0bIe https://m.edsoo.ru/00adcd68
BJICKTPOJIUTHI
1 Mopnyas 7 bubnnorexa [IOK
HNonHble ypaBHEHUS peakui https://m.edsoo.ru/00add448
Monyasb 8
12 XUMHYECKUE CBOMCTBA KHUCIIOT H Bbu6mmorexa [JOK
OCHOBaHHH B CBETE MPEACTABICHUIN 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON AUCCOLHAIIHI
Moayas 9
13 XuMHYECKHE CBONCTBA COJICH B CBETE bubmuoreka [{OK
npeICTaBICHU 00 https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOMAIIIHI
Moayan 10
14 3J‘IeKTy0J'II/ITI/I‘{eCKa}I JIMCCOITHAITNS bubmiorexa LIOK
p ' https://m.edsoo.ru/00add9d4
XUMHUYECKUE PEAKIIUU B PACTBOPAX
15 Moayas 11 bubnmoreka [JOK
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ITonsiTue o ruaponuse comneit

https://m.edsoo.ru/00addd12

O000111eHNE U CUCTEMATU3ALIS

bu6mmoreka [IOK

16 3HaHUU https://m.edsoo.ru/00addbfa
Moayasb 12
17 [TpaxTrueckas padora Ne 1. bubnnorexa [IOK
«Perienne 3KkcnepuMEHTAIIBHBIX https://m.edsoo.ru/00addec0
3a/1au9»
Moayas 13
OO6m1as xapakTepucTHKa rajJoreHOB. bubnmoreka [JOK
18 .
XHWMHUYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Mopnyas 14
19 Xnoposogopoa. CossiHas KMCIIOTa, bubmuorexa [IOK
XHMHYECKHUE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade104
MpUMEHEHNE
Moayas 15
20 [TpaxTrueckas padora Ne 2 o teme bubnuorexa LIOK
«ITosryueHue CONMIHON KUCTIOTHI, https://m.edsoo.ru/00ade348
M3y4EHHUE €€ CBOMCTBY»
Moayas 16
21 Borunicnenus no ypaBHEHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ade488
pEareHToB JaH B U30BITKE
Moayas 17
22 OGmaZ XapaKTEPUCTHUKA HIEMEHTOB bubmmorexa [IOK
https://m.edsoo.ru/00ade64a
VIA-rpymrbl
23 Monayas 18 bu6mmoreka [JOK

AJ'IJ'IOTpOHHBIe MO)II/I(I)I/IKEU_II/II/I CCPBHI.

https://m.edsoo.ru/00ade64a
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Haxoxnenue cepsl 1 €€ COeIMHEHUH B
npupoae. XMMHUUYECKHE CBOMCTBA CEpPhI

KonTtposbHasi padora 3a I

bu6mmoreka [JOK

24 nmoJiyroaue https://m.edsoo.ru/00ade802
Monayas 19
25 Oxkcupl cepbl. CepHas KHCIIOTA, bubnuorexa [JOK
bu3nYecKue 1 XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHNE
Moayas 20
XHWMHUYECKUE PEAKINH, JIEKAIUE B
OCHOBE IIPOMBIIIIEHHOTO crioco0a
26 MOJIyYEHUS] CEPHON KUCIIOTHI. bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIleH cpeibl COETUHEHUSIMHA
cepbl
7 Brraucnenne MmaccoBoi 1014 BBIX0/1a bubmuoreka [JOK
MPOJYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHUKa 3JIEMEHTOB
28 VA-rpynmnsl. A30T, bubnuorexa LIOK
pacrpocTpaHeHue B IPUPO/IE, https://m.edsoo.ru/00adeea6
¢du3nueckre 1 XMMUYECKHE CBOMCTBA
AMMUak, ero puznyeckue u
29 XUMUYECKUE CBOMCTBA, ITOJIy4YEHUE U bubmmorexa LIOK
https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[TpakTuueckas padorta Ne 3 o Teme
30 «lTomyuyenne aMmmuaka, U3yuyeHue ero bubnmorexa LOK

CBOMCTB)»

https://m.edso0.ru/00adf180
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A30THas KUCIOTa, € Ppusnueckue u

bu6mmoreka [JOK

31
XUMHUUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX
32 no0OpeHnii. XUMHUYECKOE bubmorexa LOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KaIOIIEeH cpeibl
COCIMHEHUSIMU a30Ta
®ocdop. Oxeupn pochopa (V) u
33 q)ocg)o pHaH I(I/ICJ'I((l))Ta (1)(1)1/1:31/1(‘{63:1(1/16 u bubmmorexa LHOK
p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHHE
Hcnonb3oBanue pocdatos B
34 KaueCTBe MHUHEPAILHBIX YI00pEHUH. bubnmoreka [JOK
3arps3HEHUE IPUPOIHON CPEbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHHE B
35 pu I; e E)I/II%I/II‘)-IGCKI;)/IC U XUMUYECKHUE buommorexa LIOK
p P A% https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcupel yraepoaa, ux pusudeckue u
16 XHMHYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHUECKHUE TPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE ¢ okcuaoM yraeposa (IV)
37 VYronbHast KUCIOTa U €€ CoNn bubmmorexa [JOK
https://m.edso0o.ru/00ae006¢c
[TpakTuaeckast padota Ne 4 o Teme
"[losrydyeHune yrieKuciioro rasa. bubnuoreka LIOK
38
KavecTBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
39 [TepBoHaYaNbHBIE TOHATHS 00 bubnmorexa [JOK
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OpTraHN4YCCKUX BCIHICCTBAX KAK O
COCAUMHCHUAX yIJICpoaa

https://m.edsoo.ru/00ae054¢e

40 Kpemnuwnii u ero coequHeHUs bubmmorexa TIOK
P https://m.edsoo.ru/00ac080a
[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3aa4 10 TEME bubnuorexa [JOK
«BaxxHeme HeMeTalIbl U UX https://m.edso0.1u/00ae0bf2
COCTMHCHUS
KonTtponbhas padora Ne3 o teme

42 «Baxxuennme HeMeTalIbl U UX bubmmorexa TIOK

https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO0m1as XxapakTepuCcTUKa XUMHIECKUX
3JICMEHTOB — METAJIJIOB.

43 Merannuyeckas CBsi3b U bubmuoreka [JOK
MeTaJUInyecKas KpUCTAIUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIJI0B
XHUMHUYECKHE CBOIICTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUHN Ps bubmoreia HOK

p . A https://m.edsoo.ru/00ael156
HaIpPsHKEHUH METaJJIOB
OO61ue crocoObl MOTyYeHHS
MeTasioB. CiiaBel. BeIaucieHus mo

45 ABHEHHUIM XUMHUUYECKUX PEaKIUi bubmmorexa LHOK
yp P ’ https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COACPKUT
puUMecH

46 [ToHsITHE O KOPPO3UHU METATIIIOB bubmoreia LHOK

pP https://m.edsoo.ru/00ael1278
47 [I{enouHble METAIIIBI bu6mmoreka [JOK
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https://m.edsoo.ru/00ae14b2

43 OKcCHUIBI M TUAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
[IlenoyHoO3eMenbHBIE METAILIBI — bubmuoreka [JOK
49 . .
KaJIbIIUH 1 MarHuu https://m.edsoo.ru/00ael5e8
50 Baxneiiime coeJUHEHNS KaTbIIH bubamorexa [OK
8 H https://m.edsoo.ru/00ae15e8
51 O0o001IeHNEe U CHCTEMAaTH3aITHS
3HaHUHI
JKEcTKOCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[Tpaktuyeckas padora Ne 6 o Teme
53 "YKECTKOCTh BOABI U METOJIBI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bubmuoreka [JOK
54 A i
TTEOMHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBa OKCHJIA U bubnuorexa LIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 K
cI1es0 https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJTH JKeTie3a bubnnorexa [JOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O000111eHHE U CUCTEMATU3ALIIS
3HaHUU
59 [Tpaxtrueckas padota Ne 7. Pemenue bubmuoreka [{OK

AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«Baknenmune MeTayuibl 1 UX

https://m.edsoo.ru/00ae3de8
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COCAUHCHU A

Brrunciienus no ypaBHEHHUSIM
XMMHYECKUX PEAKIU, €CITA OJUH U3

60 pearcHTOB JIaH B U30BITKE WIIH | bubmnoreka [IOK
COAEPKUT IpuMecH. Berancnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

61 O06o001IeHre 1 cucTeMaTr3aIus i
3HAHUU

62 IIpmexyTOUHAS aTTECTALUA 1

63 BemecTsa u maTepuansl B | bubnnorexa [JOK
MOBCEIHEBHON XU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHUE 1 bubnunorexa [JOK
OKpPY’KaIOIIEH Cpesbl https://m.edsoo.ru/00ae4270

65 Ponpe xumuu B penieHnn 1 bubnuorexa [JOK
AKOJIOTHYECKUX TTPOOIEM https://m.edsoo0.ru/00ae4270

66 PesepsHsiii ypok. O600menue u | bubnnorexa [JOK
CUCTEMAaTU3allus 3HaHuH https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O000IICHNE U | bubnnoreka [JOK
cHUcTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHbIit ypok. O6001IeHNE U | bubnunorexa [JOK
cHUcTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/00ad9cb2

68, u3
OBUIEE KOJIMYECTBO YACOB I10 Hux 20
[MPOI'PAMME o
MOAYJIIO

46




8. Onucanue MATCPUHAJTBHO-TCXHUYICCKOI'O o0ecrieyeHUs

o0pa3zoBaTeJIbHOM JAeATEJILHOCTH

Xummust. 8 knacc/I"abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHEepHOE 00IIIECTBO ,
WznarenbctBo «IIpocBemienuey;
Xumus 8 knace: yueonunk O.C.['abpuensin.-3-e uzn., nepepad.-M.: Jpoda, 2021.

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

Labpuensm, O. C. Xumus. 8 kiacc: yueOHUK 1151 o01eodpazoBarenbHbiX yupexaenui O. C.
Ia6puensu. -M.: JIpoda, 2020.

CbopHux MaTepualoB Mo peanu3anuu peaeparbHOro KOMIIOHEHTA FOCYAapCTBEHHOTO
CTaHzapTa 001ero oOpa3oBaHus B 001e00pa30BaTEIbHBIX YUPESIKICHUIX

Labpuensn, O. C. Xumus. 8 Kjacc: KOHTPOJIbHBIC U TTpoBepodHbIe padboThl O. C. ["'abupuensa
u ap. - M.: JIpoda, 2 022.

Labpuensn, O. C. Xumus. 8 kinacc: padouas Tetpaab K yueonuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. flmrykoBa. - M.: JIpoda, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

MynbsTUMeHITHBIE 00pa30BaTEIbHBIC PECYPCHI.

http://www.chemnet.ru

lNazera «Xumusi» u calfT Ui yuutens «5 uay Ha ypok xumum» http://him.1september.ru.
Enunas xomnexuus LIOP: [IpenmerHast KoJieKius

«Xumust» http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DJeKTpoHHas OMOIMOTEKa YUeOHBIX MaTePHAJIOB 10 XMMHHK Ha riopTasie Chemnet.
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https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
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