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1. MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTABIEHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B PI'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIIUTaHUSA U C Y4ETOM KOHIICTILMHU NpPEenojaBaHus yueOHOro mpeaMeTa
«XuMus» B 00pa3oBaTenabHbIX opranunzanusx Poccuiickoin @eneparuu.

[IporpaMma mo xumMuu nHa€T TOpeACTaBIEHHWE O LesIX, O0Iel cTpareruu oOydeHus,
BOCIIUTaHHUS W Pa3BUTHS OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
o0s3aTeNbHOE TIPEIMETHOE COZepKaHHue, MPeycMaTpUBAeT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUpPOBaHUE 110 pa3jiejaM U TeMaM MPOrpaMMBbl 110 XUMUH, ONPEeIIeT KOJINYeCTBCHHbIE
Y KaueCTBEHHBIC XapaKTEePUCTHKH COZIepIKaHMs, PEKOMEHTyeMYIO
MOCJIEJIOBATENILHOCTh M3YyYEHUS] XUMHH C YUYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBsI3eH, JIOTMKHM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEW OOy4aroIIMXCsl, ONpesesieT
BO3MOYKHOCTH TIpeAMeTa Ui peanu3alu TpeOOBaHMW K pe3ylibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOW TMpOrpaMMbl Ha YPOBHE OCHOBHOTO o0OIIEero oOpa3oBaHUs, a TaKKe
TpeOOBaHUI K pe3ynbTaTaM OOy4YeHHMs XHMHUU Ha YpOBHE IeJIed M3Yy4eHHUs IpeaMera u
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHON MACSITEIBHOCTH OOYYaIOIeTocsi IO OCBOSHHIO
y4eOHOTr0 COIepKAHMS.

3HaHUE XUMUH CIYKHUT OCHOBOU Ui (hOpMUPOBAHHSI MUPOBO33PEHHS 00YJaIOLIETOCS, €ro
MIPEICTABICHUA O MAaTePUAIEHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIe XUMHUEH
MIPEICTABICHUS O B3aUMOMPEBPAIICHHUSIX SHEPTUU U 00 HBOIIOLNU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TIA00aNBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOIA,
SHEPTETHYECKOM, MUIIEBON U IKOJIOTHIECKOW 0€30MMacHOCTH, IPOOIIEM 3paBOOXPAHCHHUS.

N3ydenue xummu:
CIIOCOOCTBYET peau3aiyn BO3MOKHOCTEH JUIICAaMOPA3BUTHS u
dbopMUPOBaHUA KYJIBTYpPbI THYHOCTH, €€ 0011l U (PYHKIMOHAIBHON rPaMOTHOCTH; BHOCUT
BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH 00ydarommxcs,
HABELEIKOB HX CaMOCTOSTEILHOU y4eOHOM 1eATeIHbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HUCCIENOBATEIbCKUX YMEHUH’, HEOOXOUMBIX Kak B

MTOBCETHEBHOM JKU3HHU, TaK U B NPOPECCUOHATBHOMN 1EATEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIUICHUS, 3aKJIaJbIBAE€T OCHOBBI LEJIOCTHOIO
B3IJIs1/1a HA €IUHCTBO MPHUPO/IBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (hopMupoBaHUU
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH O0Y4alOLIHXCS;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO- HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIaJ] B OSKOJOTHYECKOE OOpa3oBaHHE
oOyuarommxcs.

JlaHHble HampaBiIeHHA B OOYYEHHH XMMHU 00ECHEeUMBAIOTCS CHEUU(UKON COomepiKaHUs
y4eOHOTO TpeaMeTa, KOTOPBIM SIBIISIETCS TENarormyeckd aJanTHPOBaHHBIM OTpPaKEHHEM
0a30BOl HAYKM XMMHH Ha OTIPEICIEHHOM dTare e€ pa3BHUTHSI.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JaromyMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHITHH XMMHUH, OCHOB HEOPTaHMYECKON XMMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAYMMBIX MOHATHH OpraHUYeCKONH XUMUH.



CtpykTypa copepaHHsl MPOTrpamMMbl IO XMUMHHU C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ umiydeHuto. CojepikaHuE CKJIAABIBACTCS U3 CUCTEMbl MOHITHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XUMHUYECKOW peakiuu. O0e ATH CHCTEeMBI
CTPYKTYPHO OpraHHU30BaHbI IO IPUHLMIIY NOCIEAOBATEIBHOIO Pa3BUTUs 3HAHUM HAa OCHOBE
TEOPETUYECKUX MTPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona JI. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHAa XHMUU;

— YYEHHMsI O CTPOEHUHU aTOMa U XUMUYECKOM CBSI3U;

—  TpeICTaBICHHUI 00 AIMEKTPOIUTUIESCKON JTUCCOIUAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS TIOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMy,
BBIMIONHSASL (DYHKIIUM OOBSICHEHHS] M MPOTHO3UPOBAHUSI CBOWMCTB, CTPOSHHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJYYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHue TporpaMMbl MO XHMHH CHOCOOCTBYEeT (DOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIIOIIECH HAYyYHOM KapTUHBI MHUpPAa B JIOTHKE €€ CUCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOILICHHMS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUA B Hayke. M3ydueHne XxuMuu
MPOMCXOJUT C TPHUBICYCHHEM 3HAHUM W3 paHee U3YYCHHBIX  YUEOHBIX  MPEAMETOB:
«OKpyXawoImu  MHUp»,

«buonorus. 57 knaccel» U «Pu3nKa. 7 KIaccy.

[pu u3yueHnn XUMUU TPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOI HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MTPAKTUUYECKON JEATEILHOCTH YEJIOBEKAa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KYIBTYphL. 3aJada y4eOHOTO MpeAMeTa COCTOMT B (hOPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAaHUW — BaXXHEUINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHX
MOJIOKEHUH, TOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B

MpHOOIICHUN K HAYYHBIM METOIaM ITO3HAHUS ITPH N3YYEHUH BEIIECTB U XUMUYECKHUX PEAKIHiA, B
(GOpMHpPOBaHMM W Pa3BUTHH [I03HABATCIbHBIX YMCHMH W WX TPUMCHCHHHM B y4eOHO-
MO3HABATEIBHON M yueOHO-HCCIIEIOBATENBCKON IEATEIIbHOCTH, OCBOCHUHU TPAaBUII O€3011acHOTO
oOpaleHHs C BEIECTBAMU B TIOBCEIHEBHOW YKHU3HH.

[lpy M3ydyeHUM XMMUU Ha YpOBHE OCHOBHOT'O O0IEro oOpa3oBaHUs Ba)KHOE 3HAUCHHE
MPUOOPENN TaKUe LIEH, Kak:

— ($opMHUpOBaHHE MHTEIUICKTYaJIHHO PA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITENIbHOMY MPHHATHIO PpEHICHWH, CHOCOOHOW ananTHpPOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KHU3HH;

—  HampaBJICHHOCTh OOYYCHHMS Ha CHCTEMATHYECKOE MPHUOOIICHUE OOYYaIOUIMXCS K
CaMOCTOSITENIbHOW ~ TO3HABaTEIbHOM  JESATEIBHOCTH, HAy4YHbBIM  METOJaM  IIO3HAHMA,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUH;

— obecreyeHne YCIIOBUI, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYArOIIMMHUCS OIbITa
pa3HooOpa3HON NEeSTETPHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIICTEHIHI ), IMEIOIINX YHHUBEPCAIBHOE 3HAYCHHE JIJISl PA3JIMYHBIX BUIOB JCSITECIBHOCTH;

—  (dopmupoBanue o0mIeiH (YHKIIMOHAIBHON M €CTECTBCHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJIE YMEHHIA OOBSACHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONIb3Ys 3HAHUS U
OIBIT, TIOJIyYEHHBIE MPH W3YYEHUH XHMHH, TPUMEHATh WX MpPH pPEHICHHH TpodieM B

MOBCEAHEBHOM JKU3HU U TPYAOBOU NESATEIbHOCTH;
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—  (¢opmupoBaHHe Yy OOydYalOUIMXCS T'yMAaHUCTUYCCKMX OTHOIICHHWH, ITOHHMMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU A BBIPAOOTKH IKOJOTHUECKH IIeNIECO00pa3HOTrO MOBEJACHUS B
OBITYy W TPYAOBOH NEATETHLHOCTH B IENSIX COXPAHCHUS CBOETO 370POBBS M OKPYKAIOIIEH
MPUPOJTHOMN CpeIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIICYEIIOBEUSCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY PO U HATIPABIEHHOCTH JATbHEUIIIETO 00yJIEHUSI.

OO1ee 9uciIo 4acoB, OTBEACHHBIX JIJIS M3YYCHHUS XMMHW Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiracce — 68
4yacoB (2 yaca B HE/IEIIO).

2. O0mas XxapaKTepUCTHKA Y4eOHOro mpeaMeTa, KOPPEKIHOHHOro Kypea

B cootBercTBUM ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs, ydYalldecs JOJDKHBI OBIAQJCTh TAKUMH IO3HABATEIBHBIMHU yUEOHBIMU
NEUCTBUSAMH, KaKk yMeHHe (GopMynupoBaTh MpoOIEeMy W TUIOTE3y, CTaBUTh IENH H 3a/ayH,
CTPOUTH IUIAHBI IOCTUKEHUS LEeJIeW M PEIICHHs TOCTaBICHHBIX 3a7a4, IPOBOAUTH SKCIEPUMEHT
Y Ha €ro OCHOBE JI€JIaTh BBIBOJIBI M YMO3AKIIFOUEHHUS], IPEJCTABIATh UX U OTCTAUBATh CBOKO TOUKY
3penus. Kpome 3toro, ygammecs AOJKHBI OBJIAJETh MPUEMAaMHM, CBSI3aHHBIMHU C ONPEAECICHUEM
MOHSITUN: OTPAaHUYUBATH UX, OMUCKHIBATh, XapaKTepU30BaTh U cpaBHUBaTh. Clie10BATEIBHO, NIPU
W3Y4YCHUU XMMHHM B OCHOBHOM IIKOJIE yYaIIUECs JOJDKHBI OBIAAETh Y Y], MO3BOJISIOIMMU UM
JOCTUYb JIMYHOCTHBIX, NPEIMETHBIX U METalpeIMETHBIX 00pa30BaTEeNIbHBIX pPE3YIbTATOB.
[Ipenyaraemasi mporpamMma IO XMMHH PAaCKphIBAE€T BKJIAJ Y4eOHOTO MpeaMeTa B JOCTIKEHUE
1enael OCHOBHOrO 00Iero oOpa3oBaHUs U ONpENENseT BaKHEWIINE COJepKaTelIbHbIE JMHUU
MpeIMeTa: «BELIECTBO» -3HAHHE O COCTABE W CTPOCHHMM BEIIECTB, HMX CBOMCTBaX M
OMOJIOTUYECKOM 3HAUCHUH; «XUMHYECKas PEaKIs - 3HaAHWE O MPEBPAICHUH OJHUX BEUIECTB B
Ipyrue, YCIOBHUSX MPOTEKAaHUS TaKUX TMPEBpaIleHUd M crocobax YIpaBlICHUS PEaKIUsSIMU;
«MPUMEHEHHE BELIECTB» - 3HAHME U OIBIT OE30MacHOro OOpalleHus C BEIIECTBAMU,
MarepuajgaMyd U MpoLecCaMH, HEOOXOAUMBIMU B OBITY M Ha MPOU3BOACTBE; «SI3BIK XUMUM -
ONEPUPOBAHUE CHUCTEMOW  BAXHEWIIMX XUMHUYECKHMX TOHATHH, 3HAHHE XUMHUYECKOMN
HOMEHKJIATYphI, a TakK)Ke BIAJ€HUE XUMHUYECKOW CHMBOJHKOW (XUMHUYECKUMH (HOpMYITamMH U
YpaBHCHUSIMH).

Ha ocHOBaHMM Nelaroruyeckoro M ICUXOJIOTMYECKOIo MpPEICTaBICHUM ObUIM BbIpaOOTaHbI
pEKOMEHAALNH, KOTOPbIE TOMOT'YT ydyamumcs ¢ 3[IP ycBOUTh MIKONBbHYIO IPOrpaMMy IO XUMMH,
MIPEOI0JIETh TPYIHOCTH B 00ydeHuu. JlaHHas mporpamMma coxpasseT o0s3aTelbHbIii MUHUMYM
comepkaHus. Tembl, KOTOpBIE SIBISIOTCS CIOKHBIMM JUIsl YCBOEHHS, MOTYT H3y4yaTbCsl B
O3HAKOMUTENIBHOM Mopsake. Takoil MOXoJ MO3BOJIMT 0OECIEUYUTh YCBOEHHE O053aTEeNIbHOTO
MUHUMYMa COZIepKaHHUsI XUMUYECKOro 00pa3oBanus. B 1aHHOM nmporpaMme akLEHT JejaeTcs Ha
¢dopmupoBaHue 3HaHMH 00 OCHOBaX XUMHM, HAaBBIKOB aHaln3a, CHUHTE3a, CpPAaBHCHHA,
oOoraieHus cioBaps, oOydeHue rnepeckasy naparpada.HemoctarouHocTs BHUMaHUS, NaMSTH,
JIOTMYECKOT0  MBIIUICHUS, IPOCTPAHCTBEHHON OPHEHTHUPOBKH, ObICTpas yTOMIISIEMOCTb
OTPULIATENIBHO BIIMSIOT Ha YCBOCHHME XUMMUYECKUX IOHITHUH, B CBA3M C 3TUM ObUIM BHECEHBI
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W3MEHEHUs B 00BEM TeopeThueckux cBefeHuid s nered ¢ 3[IP: HekoTopwii

MaTepuan MporpaMMbl AAaeTcs AJii O3HAKOMHUTEIHFHOTO O030pHOTO M3Y4YEeHHS C OMOpON Ha
HarnsaaHocTh. [lanHas mporpamma mis aereit ¢ 3IIP oTkoppekTupoBaHa B HaIlpaBJICHUH
pasrpy3ku Kypca IO COJAEp)KaHUIO, T.e. IpEeArnoJiaraeTcs HW3ydeHHE MaTepuajia B HECKOJIbKO
00JICTYEHHOM BapHaHTE, OJHAKO HE OIYCKACTCS HUKE TOCYapCTBEHHOTO YPOBHS 00513aTEIHHBIX
TpeOoBaHUI

3. Onucanune MecTa y4eGHOr0 MpeAMeTa B y4e0HOM ILIaHe

B y4eOHOM mulaHe HIKOJIBI Ha YPOBHE OCHOBHOT'O OOIIEr0 OOpa3oBaHMs XHWMHS Ipe/CTaBlIeHA
Kak 0a3oBbIii Kypc. B yueOHOM mutane 8- 9 kmacca oTBeneHo 68 4yacoB Ha y4eOHBIH roj U3
pacdera 2 yaca B HEJIEIIIO.

4. Onucanne HEHHOCTHLIX OPHEHTHPOB CONEPKAHUS y4eOHOr opeMeTa

[leHHOCTHBIE OPHEHTHUPHI Kypca XWMHUHU B IIKOJIE OMPENEISIOTCS CHEU(PUKON ee KaK HayKu.
[TonsiTHE «IIEHHOCTHW» BKJIIOYAET E€IUHCTBO OOBEKTUBHOIO (CaM OOBEKT) M CYOBEKTHBHOIO
(oTHOIIEHUE CYOBEKTA K 00BEKTY), MO3TOMY B KA4ECTBE [ICHHOCTHBIX OPHEHTUPOB XUMUYECKOTO
o0pa30oBaHUs BBICTYIAIOT OOBEKTHI, U3y4aeMbIe B Kypce XMMHH, K KOTOPOMY Yy OOYYarOIIUXCS
(dbopMupyeTcsi IIEHHOCTHOE OTHOImIeHue. [Ipu 3TOM BEeAyIIyI0 POJib WUTPAIOT MO3HABATEIILHBIC
IIEHHOCTH, TaK KaK JIaHHBbIA y4eOHBIA MPEAMET BXOJUT B TPYIITY IMPEIMETOB MMO3HABATEIHLHOTO
[IUKJIA, TJIaBHAS 1Ie7Th KOTOPBIX 3aKITI0YACTCS B U3YYCHHUH TTPUPO/IBL.

OCHOBY TO3HABAaTEIbHBIX IIEHHOCTCH COCTABIIAIOT HAy4YHbIC 3HAHHWSA, HAYYHBIC METOJbI
MO3HAHUS, a IICHHOCTHBIC OPHEHTAIlMU, (OPMUPYEMBIC Y O0YJAIOIIUXCS B MPOLIECCEe M3YICHHUS
XUMHH, TTPOSBIISIOTCS
— B IPU3HAHUM LIEHHOCTH HAYYHOT'O 3HAHHMS, €T0 MPAKTHYECKOW 3HAYMMOCTH, JIOCTOBEPHOCTH;

— B IIEHHOCTH XUMHUYECKUX METOJIOB HCCIIEAOBAHNUS KUBOU U HEXKUBOU MPUPOJIBL;

— B IIOHMMaHHUH CJIO)KHOCTH U IPOTHUBOPEUYUBOCTH CAMOT0 MPOIIeCcca O3HAHHMS.

B xadectBe OOBEKTOB IIEHHOCTEH TpyJda W ObITa BBICTYNAIOT TBOpYECKas CO3WAATEIIbHAS
JeSITEIBHOCTbD, 3I0POBBI 00pa3 KU3HU, a IEHHOCTHBIC OPUEHTAIIUN COACPKAHUSI Kypca XUMHUHU
MOTYT pacCMaTpUBATLCS KaK (JOPMHUPOBAHUE:

— YB@)XUTEIBHOTO OTHOIICHHS K CO3MIATETIBHON, TBOPUECKOH JAEATEIbHOCTH;
— TIOHMMaHHs HEOOXOJAUMOCTH 3I0POBOT0 00pa3a KHU3HMU;

- HOTpe6HOCTI/I B 663y€HOBHOM BBIITOJIHCHHUH IMpaBHJI 0e30ImacHoro
HCIIOJIb30BaHUS BEIIISCTB B OBCEIHECBHOM KU3HU,

— CO3HATEJNBHOrO BbIOOpa Oyayiel mpodeccuoHanbHOM AesITeIbHOCTH.

Kypc xumuu obnagaer BO3MOXKHOCTAMH JJsi (pOpMHpOBaHUS KOMMYHHUKATHBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIOT MPOLECC OOIICHUS, TPaMOTHAs pedb, a IIEHHOCTHbIE OPUEHTAINH
HaIpaBJieHbl HA BOCTIUTAHHUE Y yUaITUXCS:

— IPABHIIBHOI'O UCIIO0JIb30BaAHUA XHUMHYESCKOM TEPMHUHOJIOTMHU U CUMBOJINKHU;
- HOTpe6HOCTI/I BCCTHU AUAJIOT, BBICIYIIMBATH MHCHHUC OIIIIOHCHTA, YH4aCTBOBATb B TUCKYCCHHU,
— CIIOCOOHOCTH OTKPBITO BbIpaKaTb U APTYMCHTHUPOBAHHO OTCTAWBATH CBOKO TOYKY



3pEHU.

5.MIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOT'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YylbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIETr0 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ O0YUCHHS XUMHUHU B €IMHCTBE YI€OHOUN M BOCIIUTATEIHHOMN JESTEIHLHOCTH B
COOTBETCTBUM C TPAAWIMOHHBIMH  POCCHUMCKAMHU  COIMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMaMU TMOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLIMATM3AIMN 00yJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPA)KAIOT T'OTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH W PACIIMPEHHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTproTHYecKoro BOCHATAHMUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
Hacjaeaurw, ITOHMMAaHHUsA 3HA4YCHUA XI/IMH‘-IGCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO O6HI€CTB3,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HH(OpPMAIMEH O MepeaOBhIX JOCTHKCHHUSIX M OTKPBITHIX
MHPOBON U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAy4YHBIX 3HaHMUSIX 00 YCTpOICTBE
MHpa U o0IIEeCTBa;

2) rpaIaHCcKOro BOCIIUTAHMS:

IIPEACTABICHUS O COLMAJIBHBIX HOPMAaX M IIpaBWIaX MEKIMYHOCTHBIX OTHOILICHUHN B
KOJUUIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTHU B 00I1eCTBEHHO IIOJIE3HOM,
yueOHOMCCIIe10BaTeIbCKOW, TBOPUYECKOW W JAPYrMX BHUAAX JEATENbHOCTH, T'OTOBHOCTU K
pa3HooOpa3HOl COBMECTHOH JEATEIBHOCTH IPH BBHIIIOJHEHUN yUeOHBIX, TO3HABATEIBHBIX 33124,
BBIIOJIHEHUM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHMM Y4EOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B Mpolecce 3TON yueOHOH AeATeNIbHOCTH, TOTOBHOCTH
OLICHMBATb CBOE IIOBEJCHHE M IIOCTYNKA CBOMX TOBAPUILEH C IIO3MIMM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS ITOCIIEJCTBUH TOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUECKUE  MPEACTABICHUS O  BEIIECTBE UM  XUMUYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU M COCTAaBJISIOLIUME OCHOBY JIf
MOHMMAHHUS  CYINHOCTH HAay4YHOHW KapTHUHBI MHpa, TNpeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSL NMPUPOBI, B3aUMOCBS3AX YEJIOBEKa C MPHUPOJHOU CPElloi, O posin
XUMHH B [TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbICE HA TIOJIYyYEHUE HOBBIX 3HAHUU MO XUMUH,
HEOOXOoaUMBIE ISl OOBSICHEHUS HAOI0aeMbIX TMPOIECCOB W SIBJICHUH, IMO3HABATEIBHOM,
MH(GOPMAIIMOHHON U YUTATENBCKON KYJIbTYPHhl, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON PabOThI
C yu4eOHBIMU TEKCTaMH, CIPABOYHOM JIHUTEpPaTypoOi, JOCTYMHBIMU TEXHHMUYECKUMHU CPEIACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpec K OOY4eHHI0 M TMO3HAHMIO, JII0O03HATEIHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIbCKON ACSATENHHOCTH, K OCO3HAHHOMY BHIOOPY
HAIpPAaBJIEHHOCTH U YPOBHSI 00y4YEeHHUSI B TaIbHEHIIIEM;



4) opMupOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE LEHHOCTU JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370pOBbIO,
YCTAaHOBKM Ha 370pOBbIM 00pa3 JKWU3HH, OCO3HAHME IOCIEJCTBUNH W HENPUATHE BPEIHBIX
NpUBbIUEK (YHNOTPEOJIEHUSI aJKOTOoJisi, HAPKOTHKOB, KYpPeHMs), HEOOXOAMMOCTH COOJIOIACHUS
mpaBwil 0€30MaCHOCTU MpPH OOpallEeHUH C XMMHYECKHMH BELIECTBAaMU B OBITY U peasbHOMN
KU3HY;

5) TpynoBoro BocnuTanus:

HHTEpEeC K MPaKTHYECKOMY M3YyUEHUI0 Mpodeccuil u Tpyda pa3iMyHOro poja, yBaXeHHe K
Tpydy W pe3yibTaTaM TpPYJOBOM JEATEIBbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IPUMEHEHUs
MIPEIMETHBIX 3HaHWM 10 XWUMHUHU, OCO3HAaHHBIM BBIOOp MHIUBUAYAIbHONH TpaeKTOPUU
IIPOJOJDKEHUs. 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHONH NpoQecCUOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(ECCUOHATILHON CPEE;

6) sKo0a0rMYEcKOro BOCHUTAHMUSI:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMS, NIOHHMAaHHUE IIEHHOCTH 3J0POBOrO M 0O€30MacHOro o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (HU3MYECKOMY M IICHUXHYECKOMY 30pPOBBIO,
0CO3HaHME 1IEHHOCTHU COOJIIO/IEHUs IPaBMiI 0€30MaCHOT0 MOBEJACHUS NMPH pabdoTe C BEIECTBAMH,
a TAKXKE B CUTyalUsX, YIPOKAIOIIKX 310POBbIO U )KU3HU JHOJECH;

CHOCOOHOCTH NPUMEHSTh 3HAHUA, IOJy4YaeMble NPU H3YyYEHUU XUMHUHU, Ui PELICHHS
3aa4, CBS3aHHBIX C OKPY)KaloOLIeM MPUPOJHOM CpEefoW, Il IOBBILICHUS YPOBHSA
9KOJIOTUYECKON  KyJIbTYpbl, OCO3HaHHMsS TIJIOOAIBHOTO  XapakTepa

9KOJIOTHYCCKHX HpO6JI€M n HYTGﬁ HX pCIICHHUA IMMOCPCACTBOM METOJ0B XMMHHU, DKOJIOTUYCCKOT'O
MBIIIJICHUS, YMCHHA PYKOBOACTBOBATHCA WM B HO3HaBaTeHBHOﬁ, KOMMYHHKaTPIBHOfI u
COILIMAJIbHOM IMPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX Pe3yIbTaTOB BBUICISIOT 3HAYUMBIE i1 (opMUpOBaHUS
MHPOBO33pEHHUs OOIICHAyYHbIe MOHITHS (3aKOH, TEOpHUs, MPUHIMUI, THUIOTEe3a, (aKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
MpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
I[EJIOCTHOW HAayYHOW KapTHHE MHpa, U YHHBEpCAJIbHBIE Y4eOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJISTHBHBIC), KOTOpbhle oOecrneunBaroT (POpMHUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM eI TETFHOCTH.

I[lo3naBaTebHBIE  yHHMBepcajbHble  y4yeOHble JIelicTBUSA

ba3oBble JijornuecKkue JeHcTBHA:

YMEHUSL MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIEHUS MpPU OCBOCHUM 3HAHMI:
pacKpbIBaTb CMBICT XUMHUYECKUX TOHSTHH (BBIACIATH MX XapaKTepHbIE TMPU3HAKH,
YCTaHABJIMBATh B3aHUMOCBS3b C JIPYTUMU MOHATUSIMH), UCIIOJIb30BaTh IMOHATUS JJIs1 OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBHIOMPATh OCHOBAaHUS M KPUTEPUU NI KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB M XUMUYECKHUX PEaKIINil, yCTaHABINBATh IPUUYUHHO-CIICJCTBEHHBIE CBSI3H
MeX1y OOBEKTaMU U3YUEHUs, CTPOUTH JIOTUUECKUE PacCyX AeHUs (MHAYKTUBHBIC, 1eTyKTHUBHbIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HaHUS MOHATHS (MIPeIMETHBIE U METANpeAMETHBIE),
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CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMUH, INPEOOpPa3OBBIBATH ILHUPOKO
MIPUMEHSIEMBbIE B XMMHM MOJIEJIbHBIE TPEACTABICHNUS — XMMHUUYECKUN 3HaK (CHMBOJI 3JIEMEHTA),
XxuMHuueckass ¢opMyla U ypaBHEHHE XHMHUECKOW peakuuu — TMpU peleHuu ydeOHo-
[IO3HABATEJIBHBIX 3aJad, ¢ Y4ETOM OTUX MOJEIBHBIX [PEICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BELIECTB U
XMMUYECKHX peakluil, BBIABIATh OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHbBIE CBS3U U
IIPOTUBOPEYHS B U3yUaEMBIX IIPOLIECCAX U SABJICHUSIX.

Ba3oBrble uccienoBarenbcKue ACHCTBHSA!

YMEHHE MCIOJIb30BaTh IIOCTABIEHHBIE BOIPOCHl B KAYECTBE HMHCTPYMEHTA IIO3HAHUSA, a
TaK)K€ B KauyeCTBE OCHOBBI [UIsi (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBUIBLHOCTU
BBICKa3bIBAEMBIX CYXKICHU;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHIO, OPTaHM3allMU U TPOBEJICHHUIO YUYEHHYECKHUX
SKCIIEPUMEHTOB, yMEHHE HaOJMoJaTh 3a XOJIOM Ipolecca,

CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3ynabTar, (opMyarpoBaTh 00OOLICHHS U BBIBOJBI IO
pe3ysbTaTaM NpoBeAEHHOTO OMbITA, UCCIIEI0OBAaHUS, COCTABISATh OTUET O MPOIEIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATH U UHTEPIPETHPOBATH WH()OPMAIHIO PA3TUIHBIX BUIOB
1 GopM IpeICTaBICHHS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAsI IUTepaTypa
XMMUYECKOTO COJIep)KaHus, CIpaBOYHble TmocoOus, pecypchl HHTepHeTa), KpUTHUECKU
OLIEHMBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE MPUMEHSATH Pa3IMYHbIE METOJIbI U 3alPOCHI MIPH MOUCKE U 0TOOpe HHpOpMaLUU U
COOTBETCTBYIOUIHMX JaHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJIHEHUS YIeOHBIX U TO3HABATENIBHBIX 33/1a4
ONpeAeN€HHOr0 THIA, MPUOOPETeHHE OmblTa B 00JIACTH HUCIHOJIB30BaHUS HH(OPMAaLMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHM, OBIaJ€HUE KYJIbTYPOU aKTUBHOIO MCIOJb30BAHUS PA3ITUUYHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMalbHYIO (opMy THpeacTaBIeHHS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu popMamu rpaguk U ©X KOMOMHALIUSAMUY;

yYMEHHE HCIOJb30BaTh W aHAJIU3UPOBATH B IpoOlEcce Yy4eOHOH M HCCIeA0BaTENbCKOU
JEeSTENBHOCTH HMH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO X031UCTBA U TPAHCIIOpTa
HAa COCTOSIHUE OKPYKAIOLLEH PUPOJHON CPEIBL.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiCTBHSI:

yYMEHUsSl 3aJaBaTh BOINPOCHI (B Xxoje auanora u (WIM) JHUCKYCCHU) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS
MPEIOKEHHOM 3a/1a4H;

YMEHHUS MPEACTABIATH NOTyYEeHHBIE PE3yabTaThl TO3HABATEILHOM IEATETHHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaxX; JeNIaTh NPE3CHTAHIO pPEe3yJIbTaTOB BBIMOJHCHUS XUMHYECKOTO
JKCIEpUMEHTa (J1a0OpaTOPHOTO OINbBITA, JIAOOPATOPHOW pPAaOOTHI TIO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHS y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIIBHON U
WCCIICIOBATENILCKOM JCATEIBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éTa
Oo0IIMX HMHTEPECOB W COTJIACOBaHHS MO3UIMKA (0O0CYKAeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHMU, ONPEICIICHIE KPUTSPHUEB 110 OIICHKE KayecTBa
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BBHITIOJTHEHHON paOOTHI U IpYyTHeE).

PeryjasiTuBHbIe yHUBepcaJibHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CAMOCTOSTEIBbHO ONPEENATh LU ACSITeNbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
Haunboiee 3¢ pexTrBHBIE CIOCOOBI pelIeHNsT yIeOHBIX U

[IO3HABATEJIbHBIX 3a7a4, CaMOCTOSTEIbHO COCTAaBIATH WM KOPPEKTHPOBATH IIPEMJIOKCHHBIN
QITOPUTM JAEUCTBUN MpPHU BHIMIOJHEHUU 3aJaHUN C Y4E€TOM MOJY4YEHHs] HOBBIX 3HaHHM 00
U3ydaeMbIX OOBEKTaX — BELIECTBaX M peaKUUsIX, OLCHWBAaTh COOTBETCTBUE I10JIyYEHHOI'O
pe3ynbTaTa 3asBICHHOM LI€JIM, YMEHHME HCIOIb30BaThb M AaHAIM3UPOBATh KOHTEKCTHI,
IIpeJIaracMble B YCIIOBUH 3aJaHUMN.

HNPEIMETHBIE PE3YJIBTATbBI

B coctaBe mnpeIMeTHBIX pE3yJIbTATOB I10 OCBOEHHUIO O00S3aTENBHOIO COJEp)KaHUs,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOM paboueld TPOrpamMMoON, BBIJACISIIOT: OCBOCHHBIC
o0yJaroIlMMHUCS. Hay4Hble 3HAHUS, YMEHUS M CIOCOObI JeilcTBui, cnenuduyeckue At
NPEeIMETHON 00MacTh «XUMHs», BUABI JEATEIHHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsAX.

K xonHuy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C()OPMHUPOBAHHOCTH Y OO YyUAIOIIUXCSI YMEHHI:

® pacKphIBaTh CMBICI OCHOBHBIX XMMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUYECKHUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOpOJAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHas Macca, MaccoBas MO XMUMHYECKOTo
JJIEMEHTAa B COEAMHEHHM, MOJIIPHBIM O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaklus, KiacCupukanus
peakLuii: peakuy COCIMHEHNUS, PEaKLIUU Pa3I0KEHUs, PEaKIIMH 3aMEIICHUs, peaKLUu
o0MeHa, K30 - U SHJOTEPMUYECKHE PEAKLINH, TEIUIOBON dPPEKT peaKkiy, SApo aToMa,
JJIEKTPOHHBIN CJION aTroMma, aToMHas OpOuTalb, PaJuyc aToMa, XUMHUYECKas CBA3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBsA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIs BEIECTBA (IIPOLIEHTHAsI KOHLIEHTPALXs) B paCTBOPE;

® WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX INOHATHH U NPUMEHATH 3TH
HOHSTHS ITPU ONIMCAHUU BEILIECTB U UX IPEBPAIICHUN;

® UCIOJb30BAaTh XUMHMUYECKYIO CHUMBOJHMKY JJIs COCTaBiIeHHs (OpPMya BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEaAKIUM;

e OMNpEAeTsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHBb
OKHCIICHHUsI JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
Onpene’€HHOMY KJlaccy COeIMHEHHd 1o QopMmynam, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

e packpeiBathk cMbica Ilepuoanueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBATh
NOHUMAaHHE TEPUOJUYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHMX D3JEMEHTOB OT HX
nonoxkenus: B Ilepronnueckoi cucreme,

3aKOHOB COXPAHEHHSI MACChI BEILIECTB, MMOCTOSTHCTBA COCTaBa, aTOMHO- MOJICKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTajapo;

e ONUCHIBATh M XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonndeckoit cucTembl
9



XMMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas noarpymnna (A-rpynma)» u
«moboynass noxarpynna (b-rpynma)», manble U OoybLIME NEPUOABI, COOTHOCHUTH
0003HauYeHus1, KOTopble UMeroTcsl B Tabiune «llepuoanueckas cucteMa XMMHUECKUX
anemeHToB [[. 1. MeHaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKaMH CTPOEHUS aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee 4YHMCIO 3JIEKTPOHOB H
pacrpeielleHue UX 110 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMUYECKHE AJIEMEHTBI, HEOPTaHUYECKHE BEIIEeCTBA, XUMUYECKHUE
peakuuu (10 YHMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX
KJacCOB, IMOATBEpXkJas ONHCAHHWE IPUMEPAMU  MOJIEKYJSIPDHBIX  YpPaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKLIUH;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MIPOTEKaHUs XMMUYECKHX MPEBPALIEHUN B PA3JIMUHBIX YCIOBUIX;
BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hopMyIie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakLui;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTENIBHON NESITEIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEeHHE, 0000IeHHe, CUCTEMATH3alUI0, KIaCCU(PUKAIUIO, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3ed — JUI1 M3YYEHHUS CBOICTB BEIIECTB M XMMHYECKHUX DPEaKLIUH,
€CTECTBEHHO-HAyYHBIE ~ METOABl  IO3HAHUS  —  HaONIOJeHHWe,  H3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasibHbI U MBICJICHHBIN);

CIIeJIOBaTh MpaBUJaM TIOJb30BAHUS XHMHYECKOH mocyqod u  J1abopaTopHBIM
000py/sIOBaHUEM, a TaKXe IpaBWiIaM OOpallEHUs C BEUIECTBAMHU B COOTBETCTBHM C
MHCTPYKLHUSAMU I10 BBIIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO
U cOOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), TMPUTOTOBJICHHUIO
pacTBOPOB € OMpPEAECTEHHON MAacCCOBOM J10JIEN pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH
U TIPOBOJMTH XMMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILENOYEH U
KHCJIOT C IOMOIIBIO0 MHIUKATOPOB (JTaKMYC, (heHOIPTANCHH, METUIIOPAHK U JAPYTHeE).

K xoHuy oOyueHus B 9 kJiacce npeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUIA:

pPacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHMX ITOHATHI: XMMHYECKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEGHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakius, XUMHYEecKas
CBsI3b, TEIUIOBOU 3(h(eKT peakiyu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJUTHUYECKAsl JUCCOLMALMS, pEakUUd HMOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HeOoOpaTHUMbIE pEeaKIuu,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUUU,  OKUCIHTENb,  BOCCTAHOBUTEID,
OKHCIICHHE M BOCCTAaHOBJECHME, aJIOTPONHs, aM(OTEpHOCTh, XMMHUYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeTajuIn4yecKas), KpUCTaJJIM4ecKass pemeérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOH peaklUuu, MpeaeabHO IO0IMyCTUMas
koHuentpauus [1JIK BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUH M NPUMEHATH JTU
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MIOHATHS ITPH ONIMCAaHUM BELLIECTB U UX IPEBPAICHUN;

UCTIONIb30BaTh XUMHYECKYI0 CHUMBOJHKY JJsI COCTaBlIeHHS (OpPMYJIT BEUIECTB H
YPaBHEHUN XUMUYECKUX PEaKIU;

ONpPENEIATh BAJICHTHOCTb M CTEIECHb OKUCIEHUS XHMHMUYECKUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJICKHOCTh BELIECTB K OIPEACIEHHOMY
KJlaccy coelMHeHMH nmo (opmynam, BUJ XMMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs,
METaJlJIN4ecKasi) B HEOPraHWYECKUX COEAMHEHHMAX, 3apsii HMOHA 10 XUMHYECKOH
dbopMyie, xapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica llepuonnueckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro IOHMMAaHHE: ONUCHIBATh U XapaKTepu30BaTh TabauuHyo Gopmy Ilepmognueckoii
CUCTEMBI XMMHMYECKHMX JJIEMEHTOB: pa3jinyaTh IOHATUS «JaBHas noiarpymnmna (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», Manbsle W OOJbIIME MEPHOJBI,
COOTHOCUTh 0003Hau€HUs,, KOTOpbIE HUMEIOTCS B IEPUOAMYECKOW Tabmiuue, C
YHCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan a1pa, o0IIee YNUCIO0 3JIEKTPOHOB U PaCHpEeIeICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHMU CBOMCTB 3JEMEHTOB M UX
COCAMHEHUN B IIpEJeNIaX MaJbIX IEPUOAOB U TJIABHBIX IOArPYII ¢ Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaccU(UIUPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (1O YUCIYy U COCTaBy YYacTBYIOUIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeN OKUCICHUS XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHMEe XUMHUYECKHE CBOWCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMHUCAHUE TPUMEPAMU MOJIEKYISPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEaKLIUH;

COCTaBJIATh YPaBHEHHUS JJIEKTPOJUTUYECKON JUCCOLUALIMN KUCIIOT, IIEJI0YEN U COJEH,
MOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS PeaKIUid,
NOJATBEP)KJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIYy BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca STHX PeaKluii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3ZMOXKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILICHUM B pa3JIMUHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeIUHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpPE, NPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKLINH;

coOmofaTh IMpaBWia TMOJB30BAaHUS XHMHUYECKOM TMOCyqol U J1abopaTOPHBIM
o0opy/noBaHHEM, a TakkKe MpaBuia oOpalleHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH T10 BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYECHHUIO
1 cCOOMPaHUIO Ta3000Pa3HBIX BEIIECTB (AMMHAKA U YIIIEKUCIIOTO Ta3a);

IIPOBOJIMTH PEAKLUH, NOATBEP/KIAIONINE KAUECTBEHHbIN COCTAB Pa3JINYHbIX BEILECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAMI-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, Cynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS M HOHBI H3yYEHHBIX
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METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpPaX HEOPTAaHMUECKUX BEILIECTB;

e TPUMEHSTH OCHOBHBIC OINEPAIlUU MBICIUTEILHON ACATEILHOCTH — aHallM3 WU CHUHTE3,
cpaBHEHHE, O0000IIEeHNEe, CHCTEeMATH3allMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€ — JUIsl M3YYEHMs] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUN, €CTECTBEHHO-
HAay4yHbIE METOJABl TO3HAaHMS — HaONIOJEHHe, W3MEpPEHHE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).

6. COIEP)KAHUE OBYUEHUSI

8 KJIACC

IlepBoHayaJbHbIe XUMMHYECKHE MIOHSATHS

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YeJOBeKa. XHMMHS B CHUCTEME HayK. Teima u
BemecTBa. Pu3nyeckre CBOMCTBA BEUIECTB. ArperatHoe coctosiHue BemiecTB. llonsrue o
MeTojax Mmo3HaHus B xumuu. Yucteie BemecTBa U cmecu. CriocoObI pa3/iesieHust CMECe.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXxHbIe BemecTBa. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckass (opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAsA aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKY I pHAs
Macca. MaccoBas 10J11 XMMHUYECKOT0 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
qyclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo Gpopmynam XUMUYECKUX COeTUHEHUH.

dusznueckue M XUMUYECKHE SIBICHUS. XUMHUYECKas peakiuus v e€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kiaccupukamnmsi XUMHIECKUX peaKIuit
(coenuHeHMs, pa3I0KEeHHs, 3aMEILICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[0i, mpaBuiamMu paboThl B JIabopaTopuu U MpuéMamu
oOpaitieHus: ¢ aOOpaTOpPHBIM OO0OpPYIOBAHUEM, M3YYCHHE W OINHCaHUE (PU3NYECKUX CBOHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHHE (PU3NUECKHX (TUTaBICHUE BOCKA, TasHUE JIbA,
pacTHpaHue caxapa B CTYNKe, KATIEHUE M KOHJIGHCAIUs BOJbI) U XUMHUYECKHUX (TOpEeHUE CBEYH,
MPOKAJIMBAHNE MEJIHOUN IMPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTON) SIBIICHUH, HAOTF0ICHHE
U ONHCAaHME TPU3HAKOB MPOTEKaHUs XUMHUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/ICHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM Oapus, pasnoxkenue runpokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopoMm comu Mmeaw (II), msydenwme cmocoOoB
paszenieHus cMeced: ¢ MOMOIIbI0 MarHurta, (uiIbTPOBaHHE, BbIIApPUBAHUE, JAUCTUIUISIIMS,
xpomaTorpadusi, TMpOBEIEHHWE OUYMCTKMA T[OBAPEHHON conu, HAaOMIOAeHHEe U ONHCaHHe
pe3y/bTaTOB MPOBEJCHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAaCChl, CO3/IaHHUE
MojieNielt MOJIEKY (IIapOCTEP>KHEBBIX ).

BaxHelilue npeacTaBuTe M HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 371€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B Tmpupojae, (u3MUecKHMe W XHMHUYECKHE CBOMCTBa  (peakuuu
ropenusi). Oxcuabl. [Ipumenenue kuciopoma. CrocoObr

MOJIyYeHHUsT KHUCIOpoAa B JabOpaTopuM M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aJutoTporHas MOAU(UKAIIUS KUCIOPOIa.

TennoBoir 3(PeKT XUMHUYECKON peakIuu, TEPMOXMMHYECKHE YpPaBHEHHs, 9K30 - H
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SHIOTEPMHUUYECKHE peakuuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOA.

Bomopon — »smemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bogopona B INPUPOJE,
(bu3nuecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KucioTsr u comnu.

Mounsipabiii  00b€M  ra3oB. Pacuérbl 1o XumuueckuMm ypaBHeHUsIM. duznueckue

cBoMictBa BOAbl. Boma kak pactBoputenb. PacTBopbl.

HacpllieHHble ¥ HEHACHIIIEHHBIE PACTBOPHL. PacTBOpUMOCTh BelecTB B Bojae. MaccoBas 10Jis
BEIIECTBA B pacTBOpe. XUMHUUECKHe cBOiicTBa Bojabl. OcHoBaHMs. Posb pacTBOpOB B mpupoje u
B JKHU3HU 4YesioBeka. KpyroBopor BOJbI B mpupoje. 3arpsi3HEHUE NpUpOJHbIX BoiA. OxpaHa u
OUYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeopranmueckux coenuHeHnid. Oxcuabl. Knaccudukanus OKCHIOB:
cojeoOpa3yrolye (OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu10B. U3NUECKUe U XMMHUECKHE CBOICTBAa OKCHIO0B. [loyueHne okcumoB.

OcHoBanusa. Krnaccudukamus ocCHOBaHWHN: IIETOYM W HEPACTBOPUMBIE OCHOBAHWS.
Homenknarypa ocHoBanuii. duznueckne W XUMHUYECKUE CBOKWCTBA OCHOBaHMi. l[lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3ndyecKkue U XUMHUYECKHE
cBoyicTBa KUCIOT. Psan akruBHocTn MetaiuioB H. H. bekeroBa. Ilonydenue kucior.

Comu. Homenknarypa coneil. dusnyeckue U XMMUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas cBsA3b MEXY KJIaCCAaMU HEOPraHUYECKUX COSAMHEHUM.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONpEJEIICHUE COJIEp)KaHUs KUCIOpOo/ia B BO3JyXe, MOIydeHHe, coOupaHue,
pacro3HaBaHUE M H3yYEHHE CBOICTB KHUCIIOpOJa, HaOIIOIEHHE B3aUMOICWCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHMS U NPEKpaIleHUs TOpeHus (1oxkapa), 03HAaKOMJIEHUE C
o0Opa3llaMid OKCHJOB M ONHUCAaHHE HX CBOICTB, MOJy4YeHHE, COOHpaHUE, paclO3HABAHUE U
M3y4YeHHE CBOMCTB Bojopona (ropeHue), B3ammojeiicTBue Bogopoma ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIH30BAHKE BHICOMATEPHUATIOB), HAOIOIEHHE 00pa3IloB BEMICCTB KOJINISCTBOM
1 momnb, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHHsI BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM [IOJIEM pPAacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJBl C MeTaulaMH (HaTpuem u KaJIbL[UEM) (BO3MOKHO
WCIIOJIb30BaHUE  BUJEOMATEPUAIIOB),

UCCleIoBaHNEe 00pa3lloB HEOPraHMYECKHX BEIIECTB Ppa3IMYHBIX KIJIACCOB, HAOJIIO/IEHUE
U3MEHEHHS OKPACKM MHAMKATOPOB B PACTBOPAX KUCIJIOT U ILIEJIOYEH, N3yUYEHUE B3aUMOAECUCTBHUS
okcuga wmeau (II) ¢ pacTBOpoM CepHOW KHUCIOTBI, KHUCIOT C METaJUIaMU, PEAKIUH
HEUTpaIU3aluy, OJly4CHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJHOTO METajula APYruM
U3 pPAacTBOpa COJIM, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeimme Kiaccsl
HEOPraHUYECKUX COEAUHEHUID.

Ilepuoauyeckuit 3akoH u Ilepumoguyeckasi cucreMa xumudeckux sjiementos JI. U.
MenpeneeBa. Ctpoenne aToM0B. XUMH4YeCKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC
peakumu

[lepBble MOMBITKM KJIACCU(PHUKAIMA XHMUYECKHX d3JeMeHTOB. [loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIBHBIE METAIUIbI, FAJOI€Hbl, HHEPTHBIE T'a3bl).
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DJeMEeHTBhI, KOTOpbIe 00pa3yoT aM()OTEpHBIE OKCUIBI  THIPOKCHIBI.

[Tepuonnueckuii 3akoH. llepuoamveckas cucrema XumMudeckux siemeHtoB [[. W
MenpeneeBa. KopoTkonepuonHas u anuHHOnepuoiHas ¢opmel [leprognueckoit cucTemsl
xumuyeckux snemeHntoB JI. WM. Mengeneesa. llepuoger u rpynmbsl. PU3HYECKUE CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIILI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIXx sAnep. M3zortomel. Onextponsl. CrTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEpBBIX 20 XUMUYECKUX 3J1eMeHTOB [leproanueckoi cucTeMbl
. WN. MenneneeBa. XapakTepHCTUKA XHMHYECKOrO 3JIEMEHTAa IO €ro IOJIOKEHHIO B
Ilepnognueckon cucreme /. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJNINYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOJAM.

3nauenue [lepuonuyeckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HayKu U npakTuku. [. Y. Menzaenees — y4€HbIN U TpaXKIaHUH.

Xumuyeckass cBa3b. KoBanmeHTHas (moisipHas Y HEMOJNSPHAs) CBSA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHast CBA3b.

Crenenb  okucieHua.  OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH.

[Iporeccrt okucaeHust 1 BoccTaHoBIeHUs. OKUCIUTENN U BOCCTAHOBHUTEITH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe OO0pa3IOB BEIIECTB METAIJIOB M HEMETANIOB, B3aUMOJEHCTBUE THAPOKCHIA
LMHKAa C pacTBOpaMU KHCIJIOT M IIEJIOYEH, MPOBEJACHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKInid (TOpEeHre, PEaKIUy Pa3I0KEeHHsI, COSTUHEHNS).

Mesicnpeomemmuwie ceasu

Peanuzanust MexxnpeaMETHBIX CBSI3€M MPH U3YYEHUH XMMHUU B 8 KIJIACCE OCYILECTBIISIETCS
Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAyYHBIX TOHSATHW, TaK W TOHATHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU JIJIS1 OT/IEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIE TOHSATHS: HAYYHBIM (akT, THIOTEe3a, TEOPHs, 3aKOH,
aHaJgu3,  CHUHTE3,  Kilaccuukanus,  TEPUOIUYHOCTh,  HAOIIOJEHWE,  DKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHHE, MOJEIIb, IBJICHUE.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3aps]l, BELIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSTHUE BEIlECTBa, ra3, (pU3MUecKue BEIMYMHBI, €AMHUIIBI W3MEPEHHUs, KOCMOC, TUIaHETHI,
3BE31561, ComHIIE.

buonorus: Gorocunres, apixanue, buocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE TMOPOJABI, TOJE3HBIE
HCKOIIaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAs peakIust

Ilepnonnueckuit 3axkoH. Ilepmomnueckass cucrema xumudeckux osnemeHros JI. I
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWH CBOWMCTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLMs W HUX COCIUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3JIeMeHTOB B [leproanyeckoi cucteMe U CTPOCHHEM MX aTOMOB.

Crpoenue BemecTBa: BHUJIbI XMUMHUYECKOM CBSI3M. THIBI KPUCTAUNIMYECKUX PEMIETOK,

3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMIETKM W BHJA XUMUYECKOU
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CBS3U.

Knaccupukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYeCKas
CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMUYeCKUX peakiuii MO pa3IMyHbIM IpHU3HaKaM (10 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIoBOMY 3(h(deKTy, M0 H3MEHEHHIO CTeneHei
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, TI0 OOPaTUMOCTH, MO YYACTHIO KaTalnu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEaAKIINH, TEPMOXUMHUIYECCKHE YPABHEHUS.

[lonstue o ckopocTu xumudeckoil peakiuu. [lonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHEe O TOMOreHHBIX M TeTEepPOreHHbIX peakuusax. [loHsTue o
katasmsze. [loHsTHE O XUMHUYECKOM paBHOBeCHMH. DakTOpbl, BIHAKONIME HAa CKOPOCTh
XUMUYECKON PEaKUUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, DJIEKTPOHHBIM OajaHC OKHUCIUTENIbHO-
BOCCTaHOBUTEIIbHOU pEeaKIuu. CocraBnenue YpaBHEHU

OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIMi C MCIOJIb30BAHUEM METOAA DIEKTPOHHOIO
OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTpOoIUThl. Kartnonst,
AHUOHBL. MeXaHU3M JHCCOLMALMM BEIIECTB C PAa3JIMYHBIMHU BHJAMH XWMHYECKOW CBS3H.
Crenenp aucconuanu. CUIbHbIE U CJIa0ble 3JEKTPOIUTHI.

Peakuuyn monHoro oOMeHa. YCIIOBHS NPOTEKaHUs peaklMii MOHHOTO OOMEHa, MOJHbBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW W COJEH B CBETE
NPEICTaBICHUH 00 3IEeKTPOIMTHYECKON nuccouumanuu. KadecTBeHHbIE peakUUM Ha HOHBI.
[TondaTHe o ruIpoIn3€e COJEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOZEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METa/NIOB M HeMeTauioB (rpadura HM anmasa), CIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
UCCJIEZIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakUuu OT BO3JEHCTBUS pPAa3IMYHbBIX
(baxTOpOB, UCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpPOLECCa AUCCOLHALUU
KHUCJIOT, IIejao4ed M coieil (BO3MOXHO HCIOJIb30BaHUE BUAECO MATEpUANIOB), IMPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOLIUX TMPHU3HAKH MPOTEKaHUs peakiuii MOHHOro obMeHa (oOpa3zoBaHME
ocajJika, BBIJCNICHHE Tra3a, OOpa3oBaHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOpEHUE, peakUuH pa3jIokKEeHUs, COCAUHEHUs),
pacrio3HaBaHUC HCOPraHUYCCKHUX BCHICCTB € IMOMOINBHO Ka4YCCTBCHHBIX peaKuHﬁ Ha HOHBI,
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTtaJyuibl M X coeIMHEHUS
OOmass xapakTepucTuka rajnoreHoB. OCOOCHHOCTH CTPOEHHUsI aTOMOB, XapaKTCpHbBIC
CTCIICHU OKHCIICHUSI. CTpOGHI/Ie n (bmnqecm/le CBOMCTBaA IMPOCThIX BEIICCTB — TAJOI'CHOB.
XUMHUYECKHE CBOICTBa Ha mpuMepe xyopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallaMH,
menoyamu).  Xsoposopopoa. ConsHas KHUCIOTa, XUMHMYECKUE CBOMCTBA, IOJyd4eHHE,
npuMeHeHue. JlelicTBUe XJI0pa U XJI0POBOJOPO/Ia HAa OPraHU3M YesloBeKa. BaxkHelmme XIopu sl
U MX HaXO0XJIEHUE B IPUPOJIE.
OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nuyeckue CBOMCTBA NMPOCTBHIX BELIECTB —
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KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOJUGUKAIIMM KUCIOPOAa M cepbl. XMMUYECKHE CBOWCTBA
cepel. CepoBomopos,, CTpoeHue, (u3n4YecKkne M XUMUYEeCKHe CBOMCTBA. OKCHIBI Cephl Kak
MIPEeICTaBUTENHN KHUCIOTHBIX OKCUAOB. CepHasi KucCIOTa, PU3NYECKHE M XUMHUYECKHE CBONCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHUYECKHE peakLuH,
JeKalMe B OCHOBE IPOMBIIIJIEHHOIO CHOC00a MOJIydeHUs cepHOM KucioThl. [Ipumenenue
cepHoii KucnoTsl. ConM CepHOM KUCIOTHI, KAUECTBEHHAsl PeakLus Ha

cynabdaTr-uoH. HaxoxneHue cepsl U €€ coeAMHEHMH B MpUpoje. XUMHUECKOE 3arpsi3HEHUue
OKpY’Kalollel Cpelbl COECAMHEHUSIMH cepbl (KHUCIOTHBIE [OXKIH, 3arpsa3HEHUE BO3JyXa H
BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHUSI.

OO6mas xapaktepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHCICHMsA. A30T, pacHpoCTpaHEeHHe B MpuUpoje, (HU3HMUECKUue Hu
XUMUYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero (pu3ndeckrue 1 XUMHYECKUE
CBOWCTBa, MoylyueHHe U npuMeHenue. Conu aMMOHHS, UX (pU3NUEeCKre U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakiysi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydyeHHE,
¢uznueckue U XUMHUYECKHE CBOMCTBa (0OlIuMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). Mcnonap3oBaHue HUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEpaJbHBIX
ynoopenuii. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIICH CpPeIbl COSTUHCHUSIMH a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHHE BO3JlyXa, MOYBBI U BOAOEMOB). Docdop, amnoTponHble MOIUDUKALNU
docdopa, puznueckre u xumuueckue cpoictBa. Oxcun pocdopa (V) u dochopuas kucnora,
¢u3nyeckue M XUMHYECKHE CBOICTBa, mosyueHue. Vcmomnb3oBanue ¢ochaToB B KadecTBe
MUHEPAJIbHBIX yI0OpEHUII.

OOmas xapakrepuctuka 3yeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIECHHUS. YTJEpOJl, aJFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pu3nuecKkue 1 XMMU4Yeckue cBoiicta. Ancop6uus. KpyroBopot yriepoaa B mpupoze.
Oxcunpl yriaepona, ux (pU3MUYECKUe U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTyYeHUE W TMPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ okcuaoM yriepoaa (IV),
TUIOTe3a IJ100aJbHOI0 MOTEIUICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekT. YroapHas kuciaora u eé
COJNM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBa, MOJydeHHE W TpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcmonmp3oBanume  kapOoHaTOB B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO3SICTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAaK O COCTUHEHMSX Yriepoaa
(MeraH, 9TaH, STHIEH, aLETHICH, 3TaHOJ, TJHULEPUH, YKCyCHas Kuciorta). I[IpupoaHsie
UCTOYHUKU YTJIEBOJOPOJOB (yrojb, NMPUPOAHBIA ra3, He(Th), MPOAYKTHl HUX IepepadOTKU
(6eH3uH), X POJb B OBITY U MPOMBINIIEHHOCTH. [IOHSATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
&KMpax, Oelkax, yriaeBoJax — M MX pPOJM B JKU3HM 4YesloBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMUECKUX COEIUHEHUH.

Kpemuuii, ero Qusnyeckue M XUMHUYECKHE CBOICTBa, MOJy4eHHE U MpPUMEHEHHE.
CoenuHenus KpeMHus B mnpupoje. OOume mnpenctasieHus o0 okcuae kpemHus (IV) wu
KpeMHHMEBOH kuciote. CHIMKAThl, HMX HWCHOJB30BaHHE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxnelimme cTpouTeNbHBIE MaTepHasbl: KEpaMHKa,

CTEKJIO, IIEMEHT, O€TOH, keye300eToH. [IpobdieMbl 6€30MacHOTO MCTIOIB30BAHUS CTPOUTEITHHBIX
MaTEPHAJIOB B MIOBCEIHCBHOM KH3HU.

Xumuueckuit IKcnepumenm:
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U3yueHHe 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJIIHOM KHCIIOTBI, IPOBEJCHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHHE NMPU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpaxaromye (pU3NYeCKne U XUMHUYECKHE CBONCTBA rajOreHOB W MX COEIUHEHUH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHWE € OOpa3laMu XJIOPHIOB (rajJoreHu7oB),
O3HAKOMJIEHHE ¢ o0pa3uaMu cepbl M €€ COECJUHEHUSAMHU (BO3MOXHO HCIOJIb30BAHUE
BUJeOMaTepuaioB), HaOmoAeHHWe mpouecca OOyrJIMBaHMS — caxapa IOjA  JeHcTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMU
KHCJIOTBI, MTPOBEJIEHNE KAUECTBEHHOMN peakuuu Ha cyiabdaT- MOH U HaOJI0/IeHHEe MpU3HaKa eé
IPOTEKaHMs, O3HAKOMJIEHHE C (PU3UYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa U UX COeIUHEHHH
(BO3MOXKHO HMCIIONIB30BaHKE BUACOMATEPHATIOB), 00pa3laMu a30THBIX M (POCHOPHBIX YI0OpEHHIA,
NOJydeHHe, coOupaHue, paclo3HaBaHME M H3Y4eHHE CBOWCTB aMMMaka, IpPOBEJICHHE
KayeCTBEHHBIX peaKIfii Ha MIOH aMMOHHUS U PochaT-HOH U U3yUeHHE IPU3HAKOB X MPOTEKAHUS,
B3aMMO/JICHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTHI C ME/AbIO (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpUANIOB), M3y4E€HHE MOJAENCH KpUCTAIUIMYECKUX PpelETOK anmasza, rpadura,
¢bymiepeHa, 03HAKOMJICHHE C MPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEILIECTB AKTHUBUPOBAHHBIM
yriéM M yCTPOHCTBOM IPOTUBOrasa, IOIy4eHHe, COOMpaHue, paclo3HaBaHHE U H3y4ECHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KaUeCTBEHHbBIX peakluil Ha KapOOHAT U CHIIMKAT-MOHBI
U U3Y4YCHUE [PU3HAKOB UX MPOTCKAHMs, O3HAKOMIICHHE C MPOAYKLHUEH CHUIMKATHOU
MIPOMBILUIEHHOCTH, PEIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHellne HeMeTauibl U
UX COCIUHECHUSD.

MeTaJuibl M UX COCIMHEHU S

OO0mass xapakTepUCTHKA XHUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nosioxkeHus B [lepuonnueckoil cucteme xumudeckux siuemMeHToB /. M. Menneneesa u ctpoeHus
atoMoB. CTpoeHHe MeTaioB. MeTalnueckas CBA3b U METAJIMYECKas KpUCTaJIMYecKast
peméTka. DNEeKTPOXUMUYECKUM psAl HampsokeHud MertauioB. dusmyeckue U XUMUYECKHE
cBoiicTBa MeTaiioB. OOIMe criocoObl MmoydeHus: MeTauioB. [IoHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT Koppo3un. CruiaBsl (CTab, YyTyH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaIUIBL: TOJIOXKEHKE B [leproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [].
N. MenneneeBa, CTpoeHUE UX aTOMOB, HaxOXJAEHUE B npupoae. OU3NUecKue U XUMHUYECKHUE
CBOICTBa (Ha npumepe HaTpus U Kanusi). Okcuabl u

TUJIPOKCHUIBI HATpUs U Kaiusd. [I[puMeHeHne 1meI0YHbIX METAIUIOB M UX COCTMHEHUI.

[[lenoyHO3eMENBHBIE METAUIBl MAarHuii M KalbLMi: MoJoxeHue B Ilepuogmueckoit
cucreme xuMuueckux anemeHToB [[. M. MenneneeBa, cTpoeHHE HX aTOMOB, HAXOXICHHUE B
npupozae. PuU3nyeckue U XMMUYECKHE CBOMCTBA MarHusi U Kajiblud. BakHelme coequHeHUs
KaJbIMA (OKCUI, TUAPOKCU, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMmuHMi: nonoxxeHue B llepmogmdeckodl cucrteme xumudeckux syeMeHtoB 1. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHUe B npupoje. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUA U THUIPOKCUIA ATTFOMHUHHSL.

Kenezo: mnonoxenue B Ilepronuueckod cucteMe Xumudyeckux osnementoB J[. M.
MeHeneeBa, CTpOCHHE aTOMa, HaXOXJAeHHE B npupoje. Pu3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxcuapl, ruapokcuabl u coiu skene3a (1) u xenesa (III), ux cocras, cBoiicTBa U
MOJTy4YEHHUE.
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Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaUIOB M CIUIABOB, HUX (PU3MUYECKUMH CBOWCTBaMH,
U3y4eHHE pE3yJbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIB30BAHHUE BUAEOMATEPUAIIOB),
0Cc00EHHOCTEH B3aUMOJCHCTBUS OKCHIA KAJIBIUS U HATPUS C BOAOH (BO3MOXHO MCIOJIb30BAHUE
BUIEOMATEPHAIIOB), HCCIIEOBAaHUE CBOMCTB >KECTKOM BOJBI, Ipoliecca TOPEHHs JKene3a B
KHUCIOpoAE  (BO3MOXKHO  HCIIOJIBb30BaHME  BHUJEOMATEpUANOB), MHPU3HAKOB  MNPOTEKaHUS
KAueCTBEHHBIX pEaKLMi Ha MOHBI: MArHUs, KalblMs, aTIOMHHMS, IIUHKA, JKEJle3a
(IT) u xene3a (III), meau (II), HaOmoneHNE M ONMKCaHUE MPOLIECCOB OKPAILIMBAHUS IJIAMEHHU
MOHAMHU HaTpus, KajJusd M Kajblusi (BO3MOXKHO HCIOJb30BaHHWE BHJIEOMATEpUANIOB),
ucclieioBaHle aM(OTEPHBIX CBOWCTB THAPOKCHA aTIOMHHHUS M THAPOKCHIA LHWHKA, PEIICHUE
HKCHEPUMEHTAJIBHBIX 3aj1au M0 TeMe «BaxxHele MeTaulbl U UX COSTUHEHUS.

XuMHS U OKpY Kaolas cpeaa

BemectBa u marepuainsl B IOBCEJHEBHOM KU3HU YelIOBEKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMMYECKUX peakuui B ObiTy. IlepBas momMoms npu XUMHUYECKHUX OKOrax M
OTpaBJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKpYyKarollel cpeabl (IpeaeiabHasi A0MycTUMas KOHIIEHTPaIHs
BeniecTs, naiee — [1JIK). Ponb xuMuu B perieHnu 3K0I0rudeckux npooiem.

Xumuueckuit IKcnepumenm:

n3ydeHre o0pa3oB MaTepHaIOB (CTEKIIO, CIUIABbl METAJUIOB, IOJIMMEPHBIE MaTEPUAIIbI).

Meosicnpeomemnuie ceasuPeanuzayua mexncnpeomemusvix céaseil nPU U3YUEHUU XUMul 6

9 Knacce ocywecmenaemca uepe3 UCNOAb306AHUE KAK OOUUX €CHECHI8EHHO-HAYYHbIX

NOHAMUIL, MAK U NOHAMUIL, AGNAIOUUXCA CUCHEMHBIMU Ol OMOEAbHbIX NPEOMEmos

ecmecmeeHHO-HAYUHO20 YUKIA.

OOmme ecTecTBEHHO-HAYYHBIC IOHATHS: HAy4HBId (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTEe3,  Kiaccu(ukauusi,  INEepUOAMYHOCTb,  HAOJIOJEHHE,  HKCIEPUMEHT,
MOJIeIUPOBAaHUE, U3MEPEHUE, MOJIENb, IBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOT s, MATEpHAIIBL.

@dusuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIbI,
paZiMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUM 3apsill, IPOBOJHHUKH, IOJIYHPOBOJHHKH,
TURJICKTPUKHY, (POTOIIEMEHT, BELIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSHHE BEILeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMUECKAsl pPEIIETKA, CIUIABbl, (U3MUYECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUsI, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

Buonorus: ¢orocunres, apixaHue, O6uocdepa, 3KOCHCTEMa, MHUHEPAJIbHBIC YIOOpPEHHMS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rtuapocdepa, MUHEpaNbl, TOpPHbIE IOPOJbI, IOJIE3HbIE
HCKONIaEMbI€, TOIJIMBO, BOJHBIE PECYPCHI.
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/. TEMATUHYECKOE IIJIAHUPOBAHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaunmeHoBaHue pa3aeioB U JJIeKTpoHHbIEe (L1 (poBbIE)
KounrtpoJsbHubie IIpakTHyeckue
n/n TeM MPOrpaMmMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TOHATHSA
Xumus — BaxkHas 00J1IacTh

11 €CTECTBO3HAHHS U 5 5 Bu6moreka [LIOK

’ MIPAKTUIECKON e TSITBHOCTH https://m.edsoo.ru/7f41837¢c

gyeaoBeKa

12 BemrecTBa 1 XUMU4YECKHE 15 Bu6mmoreka [IOK

' peaxIuu https://m.edsoo.ru/7f41837c

Hroro mo pa3aeny 20

Pa3nen 2. BaxkHeliniue mpeicTaBUTe M HEOPraHUYECKUX BelleCTB
21 Bosnyx. Kucnopoa. [lonsitue 5 bubnunorexa LIOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.IlonsiTre o kucimorax 3 1 bu6nmnoreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [lonsitre 00 5 1 Bbu6mmoreka [LIOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 Bbu6mmoreka [LIOK

' HEOPTaHUYECKUX COCTMHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Paznen 3. llepuoanyecknii 3akon u [epuonuyeckasi cuctema xumudyeckux 3jieMmenToB /I, U. MenneseeBa. CTpoeHne aTOMOB.
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Xumunueckas cB3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE pPeaknuu

[Tepuonuueckuii 3aKOH U
31 [lepuoanueckas cucrema 7 bu6mmoreka LIOK
' XMMUYECKHUX d11eMeHTOB 1. 1. https://m.edsoo.ru/7f41837c
Menpeneesa. CtpoeHue atoma
XHUMH4YEeCKast CBI3b. BuG LIOK
noOJIMoTeEKa
3.2 OKHUCIINTENBHO- 8 1
[CHCIIITEIRH https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIILHBIC peaKuI/m
Wroro no pazaeny 15
PesepBHOE Bpemst 3
68
OBIIEE KOJIMYECTBO YACOB 10 2’513 X .
TTPOIPAMME 1o
MO/TYJTIO
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9 KJIACC

KoauvecTBo yacos JIEKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugpoBbie
Ne n/m P KonTpoabnbl IIpakTnyeckue (uicpp )
NMPorpaMmbI Bcero oOpa3oBaTe/IbHbIE
e padoThbI padoTbI
pecypcsbl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKIHH
11 [ToBTOpeHue u yriuyoieHre 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/Ie/IoB Kypca 8 Kiracca https://m.edsoo.ru/7f41a63
6
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka LIOK
' peaxIuit https://m.edsoo.ru/7f41a63
6
13 DIEKTPONUTHYECKAs TUCCOLIUALIUS. 8 1 1 bubnuoteka [IOK
' XUMHUECKUE PEaKIMH B pacTBOpax https://m.edsoo.ru/7f41a63
6
Htoro no pa3aeny 17
Pasnen 2. Hemeraaibl M UX cOeTUHEHUS
21 OO6m1as xapakTepUCTHKA XUMUYECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edsoo.ru/7f41a63
6
OO01mas xapakTepUCTUKa XUMHUYECKHIX
R bubmuotexa [IOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 httos://m.ed 17£41363
S — : PS://M.eds00.ru a
OO01mast XapaKTepUCTHKA XUMUICCKUX
2.3 aseMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 Etl/tIGH_I//I/OTeI;a HOKN £41263
S — : PS://M.eds00.ru a
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O6H.Iai[ XapaKTCPUCTHUKA XUMHUUICCKUX

bu6nunorexa [IOK
24 IVA- LY 8
MeMeHTuOB TPYITBL FICPOA H https://m.edsoo.ru/7f41a63
KPEMHHH U UX COSIMHCHHUS 6
Hroro no pazaeny 25
Pa3nea 3. Merasibl M UX COeAMHEHUS
Bu6mmoreka [LIOK
3.1 06 i 4
HE CBOMCTRA METAIIOB https://m.eds00.ru/7f41a63
6
. bu6nmmorexa [IOK
3.2 B 16
QKHEHIIHE METaJUThl U UX COCTHHCHHS https://m.eds0o.ru/7f41a63
6
Hroro mo pa3aeny 20
Pasnen 4. Xumus u okpyzkaoias cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KH3HH YeIOBEKA 3 bubmorexa OK
' P https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 3
Pe3epBHOE BpeMms 3 bubmorexa LIOK
PBHO® BP https://m.eds00.ru/7f41a63
6
OBLIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68
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IHOYPOYHOE INTAHUPOBAHME 8

KJIACC
KosmmuecTBo yacos DJIeKTPOHHbBIE
Jlara
Ne uudposbie
Tema ypoka Konrpoabsnbie | IIpakTnuyeckue | H3Y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI b
pecypchbl
M 1
1 l'imey HMLeT XUMHH. POJIb XUMUU B 5KU3HU 1 brbmmorexa LIOK
pea ' https://m.edsoo.ru/ff0d210
yenoBeka. Tena u BemiecTsa c
Moayasb 2 bubmuoreka LIOK
2 1
[TousTHE O METOAAX MO3HAHKS B XUMUH https://m.edsoo.ru/ff0d227
€
Monyas 3
IT 60ota Ne 1 «I1
3| pusorstn aacopuropmn it | 1 bimmorera LIOK
P patop P https://m.edsoo.ru/ff0d23d
oOpallieHus ¢ 1abopaTOPHBIM c
000pyIOBaHHEM» -
M 4
4 ‘—IHOCHT)IifebBe ectBa 1 cMecu. CriocoObl 1 Bubnmorexa TIOK
n y ' https://m.edsoo.ru/ff0d26ca
pazaeneHus cMecei
Monyas 5
5 [Tpaktrueckas padota Ne 2 1 bubnnorexa [IOK
«Pa3nenenue cmeceii (Ha mpumepe https://m.edsoo.ru/ff0d28c
OYHCTKH MOBAPEHHOM COIH)» 8
6 Monyas 6 1 bubnnorexa [IOK
ATOMBI U MOJICKYJTBI https://m.edsoo.ru/ff0d2a6c
7 Monyas 7 1 bu6mmorexa [IOK
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XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2be
8

8 Moayas 8 bubmmorexa LIOK
[TpocThie U CI0KHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a6c
9 Monyas 9 bubnnorexa LIOK
ATOMHO-MOJICKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d5
0
Monyas 10
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. bu6mmoreka LIOK
Xumndeckas popmyina. BanentHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUYECKHX 3JICMCHTOB
M 11
11 OT(;?O);J;I”,FGJIBHEIH aTOMHasi Macca brbmmorexa LIOK
' https://m.edsoo.ru/ff0d323
OTHOCHTEbHAS MOJICKYJISIPHAS Macca c
M 12
12 M;):Z? l; 0 €CKOTo Bubmorexa LIOK
Bast JI0JIsI XUMUY r
A https://m.eds00.ru/ff0d350
JJIEMEHTAa B COCIMHEHUHT c
M 13
13 Ko 0?;:1;30 BemiecTBa. MoJb Bubanorexa [IOK
s . .
B https://m.edsoo.ru/ff0d523
MounsipHast macca 0
M 14
14 o 032,;]();1(1/16 Y XUMHAYECKHE SIBJICHUS bubnmorexa LIOK
u :
https://m.edsoo.ru/ff0d37fa
XuMmuuecKas peakius
M 15
oAyJI® butmmoreka [IOK
15 [Ipu3Haky 1 yCcia0BuUs NPOTEKAHMS

XUMHUYECKHUX PEAKLIUN

https://m.edsoo.ru/ff0d3al
6
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16 Moayas 16 bubnunoreka IIOK
3aKOH COXpaHEHHUS MAaCChI BEIIECTB. https://m.edsoo.ru/ff0d3b8
XHUMHUYECKUE YPAaBHEHMS 8
Monyas 17
Brruucienus KoaM4uecTBa, MacChl bubnuoreka [IOK
17
BEILIECTBA 10 YPAaBHEHUSIM XUMHYECKUX https://m.edsoo.ru/ff0d570
peakiuit 8
Monyas 18
18 Knaccudukanms XuMHUECKUX peakiuit bubnunoreka [IOK
(coenuHeHMs, pa3IoKEeHNUs, https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
Monayas 19
19 M. B. JIoMOHOCOB — y4€HBIA- bubnuorexka [IOK
sHIMKIONeAUCT. O000IIEeHHE 1 https://m.edsoo.ru/ff0d40c
cHUCTeMaTU3alus 3HAHUI 4
K 0 1
20 noiniﬁoizz;s:: pZC:;: 1: ?(I/IMI/I‘-IGCKI/IG Bubamorexa TIOK
yroa B https://m.edso00.ru/ff0d429
peaKIum» 0
Moayas 20
21 Bo3ayx — cmech razon. CocrtaB bubmnoreka IIOK
Bo3yxa. Kucimopox — anmeMeHT n https://m.edsoo.ru/ff0d448
npoctoe BemecTBo. O30H €
duznueckue €CKHE CBOMCTBA
U3UYECKHE U XUMHUYECKHE CBOMCTB Bu6morexa [IOK
22 KHUCJIOpO/ia (peaKIui OKUCIICHHUS,

ropenue). [lorsitue 006 oxcumax

https://m.edsoo.ru/ff0d461
4
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CrniocoObl osTy4eHust KUCJIOpoa B

bu6mmorexa [IOK

23 0 .
H1aDOPATOPHIL I HPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d497
[Ipumenenne kuciopoaa a
TennoBoii 3¢ ekt xumuueckoi
24 pEaKLUH, TIOHITHE O butmmoreka [IOK
TEPMOXUMHUYECKOM yPaBHEHHH, IK30- https://m.edsoo.ru/ff0d479
1 SHIOTEPMHUYECKUX PEAKIUSIX 0
T .
5 | ol e
P AR https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHS
I1 6ota Ne 3
26 | lonyuesic s cobmpane copoms Buborexs LIOK
7 P poA, https://m.edsoo.ru/ffod4ae?
H3YYCHHE €TI0 CBOMCTBY
97 Bonopon — aneMeHT u npocrtoe bu6nuoreka LIOK
BemecTBO. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd
0
)8 dusnyeckue ¥ XUMHYECKIE CBOMCTBA bubnuoreka [IOK
Bojopojia. [I[pumeHeHune Bogopoia https://m.edsoo.ru/ff0d4dd
0
butmmoreka [IOK
29 IT
OEFTHE O KHCIOTAX 1 cOMX https://m.edsoo.ru/ff0d50d
2
30 CrniocoOsI moy4eHHs BOJOPOIa B bubnuorexa [IOK
nTabopaTopun https://m.edsoo.ru/ff0d4dd
0
IT 6ota Ne 4
paktudeckas pabota Ne 4 o Teme Bu6morexa [IOK
31 «[Toy4yenue v cOOUpaHue BOJOPOA,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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Mounsipablit 00bE€M ra3oB. 3aKOH

bu6nuoreka [IOK

32

ABoraapo https://m.edsoo.ru/ff0d542
€
B 0néMma, CTBa

| o

B TBa rasa In
o MY https://m.edsoo.ru/ff0d55a
KOJIMUYECTBY BEIIECTBA UITU 00BEMY 0

34 Borancienust 006EMOB Ta30B 110 butmmoreka [IOK
P aBHeHHIO,,p cali Ha OCHOf © https://m.edsoo.ru/ff0d570
3aKO0HA 00BEMHBIX OTHOIIICHUH Ta30B 3

35 ®Ou3nYeCKUe U XUMHUICCKHUE CBOMCTBA bubnuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587

a

36 CoctaB ocHoBanui. [lorsitue 00 bubnuoreka [IOK

HHIUKATOpaXxX https://m.edsoo.ru/ff0d59e
2
Bona xak pactBopuTes.

37 HacsbiieHHbIe ¥ HEHACHIIIIEHHBIE bubnuorexa [IOK
pacTBOpbL. MaccoBast 10JIs BEIIECTBA B https://m.edsoo.ru/ff0d5b4
pacTBope 0
[paktuyeckas pabota Ne 5 mo Teme

38 «IIpuroroBiieHrEe pacCTBOPOB C bubnnorexa LIOK
orpe eI HHOM MacCOBO# 10JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas padota N2 mo teme bubnmorexa [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d634

2
40 Oxkcupl: cocTaB, Ki1accupuKaIms, bu6nuoreka [LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664
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[g>]

[Tonydyenune u XMMUYECKUE CBOMCTBRA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubamorexa LIOK
: P https://m.edso0.ru/ff0d664
OKCHJIOB 0
OcHoBaHHUS: COCTaB, KIIaCCUPUKALIUS, bubnuoreka [IOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lony4yenue U XUMHUYECKUE CBOKUCTBA bubanorexa LIOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kiaccudukarus, bubmuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonmyuenue u XMMHYECKHE CBOWCTBA bubmuoreka LIOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
C :
15| cnocoom nonyecnm st biorer LIOK
i BI IIOJTY9ICHUS,
N yi https://m.edsoo.ru/00ad947
CBOMCTBa 4
[Ipaktuueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJTaCChI HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7
COCTMHEHMIN C
['eneTnyeckas cBsA3b MEXAY KiIacCaMu bubnuorexa [IOK
48 .
HEOPraHUYECKHUX COCTUHCHHMA https://m.edsoo.ru/00ad9a5
0
49 O06o001IeHNE ¥ CHCTeMaTH3aIUS bubmuoreka [IOK

3HAHUU

https://m.edso0.ru/00ad9ch
2
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KonTponbnas padora Ne3 no teme

bubmnoreka IIOK

50 "OcHo € KJIacChl HEOpPIraHNYECK
HOBHR! v,,ﬂ Pl HEOPTAHIHCCItx https://m.edsoo.ru/00ad9el
COeIMHEHUI "
[TepBbie OMBITKH KITaCCUPUKATII
51 XUMHYECKUX 31eMeHTOB. IToHsaTue o bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOHBIX DIIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuonnueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52
aneMmenToB 1. . MeHneneesa c
53 Tlepuoapl, rpyIIOblL, MOATPVIIIIEL Bubmaorexa LIOK
P > TPYIIRS 26 https://m.edsoo.ru/00ada52
C
54 Crpoenne aromoB. CocTaB aTOMHBIX bu6mmoteka [IOK
snep. Y3ororsr https://m.edsoo.ru/00ada34
2
95 CTtpoeHue 3MEeKTPOHHBIX 000I0YeK bubnmnorexa [IOK
aToMoB deMeHTOB Ilepnoamueckoi
PHOL https://m.edsoo.ru/00ada6b
cuctemsl J1. V1. Mennenecera c
XapaKTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 1O €T0 MOJO0KEHUIO B bubnuoreka [IOK
[Mepuoanveckoii cucreme 1. U. https://m.edsoo.ru/00ada82
MenneneeBa 4
3nauenue [leproanueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKHU U MTPaKTUKU. J1. bubmuoreka LIOK

N. MenneneeB — y4€HbIi, 1e1aror 1
rpakIaHuH

https://m.edsoo.ru/00ada96
e
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DNEeKTPOOTPULIATEIbHOCTh ATOMOB

bu6nuoreka [IOK

58
XMMHUYECKUX 3JICMEHTOB https://m.edsoo.ru/00adaab
8
bu6mmoreka [IOK
59 n
O RUMIHCCRa CBb https://m.edsoo.ru/00adac3
4
60 o butmmoreka [IOK
POMEKYTOUHAN ATTECTALUIA https://m.edsoo.ru/00adaab
8
61 KoBanenTHas nonsipHas Xumudeckas bubanorexa LIOK
CBA3b https://m.edsoo.ru/00adaab
9
62 KoBanenTHas HenonsipHast XUMUYECKast bu6mmoreka LIOK
CBSI3b https://m.edsoo.ru/00adae2
8
butmmoreka [IOK
63 C
TEHCHD ORHETICHIE https://m.edsoo.ru/00adb07
6
64 OKHCIUTENIEHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK
peaxImm https://m.edsoo.ru/00adb07
6
65 OKHCIIUTETN ¥ BOCCTAHOBUTEITH brbnmorexa LIOK
https://m.edsoo.ru/00adb48
6
66 PesepBHeIit ypok. O6001IeHNE T bubnmorexa [IOK
CHCTEMATH3alHs 3HAHU I https://m.edsoo.ru/00adb33
C
67 PesepBHrlit ypok. O60611eHNE U bubnmorexa [IOK

CHUCTEMAaTH3allus 3HaHU!

https://m.edso0.ru/00ad9ch
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N

68 Pesepsubliit ypok. O60011IeHIE 1 1 bubnmnorexa [IOK
CUCTEMaTH3alHs 3HAHUH https://m.edsoo.ru/ff0d61c
6
68, u3
OBIIEE KOJIMYECTBO HACOB T10 Hux 20
[TPOT'PAMME 1o
MOJTYJITIO
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9 KJIACC

KoauuecTBo yacos DJIEeKTPOHHbIE
JlaTa

Ne uudposbie

Tema ypoka Konrpoabsnsbie | IlpakTnuyeckue | H3Y4YeHH
n/m Bcero o0pa3oBaTejibHbIE

padoThbI padoTbI b
pecypchbl

Ilepuonnueckuit 3aKoH.

1 [Tepuonnueckas cucrtema 1 bu6mmorexa [IOK
XUMHUYECKHX diieMenToB /1. 1. https://m.edsoo.ru/00adb59
Menneneesa €
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XEMI/I‘—IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LOK

B https://m.edsoo.ru/00adb6b
MEPBBIX TPEX TIEPHUOJIOB 6
3 Knaccudukanus u HoMmeHkIaTypa 1 bubnnorexa LIOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e
2
bu6nuoreka [IOK
4 B i 1 1
XOAHOH MOHHTOpHHK https://m.edsoo.ru/00adbac
6
Monyas 1

5 Buasl XUMUUYECKOH CBSI3U U TUIIBI 1
KPUCTAJUIMYECKUX PELIETOK
Mo 2

6 KHaI:D);JI;E)HKa Ul XUMHUYECKUX 1 brbmmorexa LIOK

" 3 https://m.edsoo.ru/00adbch
peaKuuii Mo pa3IMYHbIM PU3HAKAM 0
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Monayasb 3
[ToHsATHE O CKOPOCTH XUMUYECKOMN

butmmoreka [IOK

7
peakiun. [ToHSITHE 0 TOMOT€HHBIX U https://m.edsoo.ru/00adbe9
TETEPOTCHHBIX PEAKITUSIX a
Monyas 4
IT
8 OH}IOTH:CO XHqI;/I:q?KOM ome bubnuoreka [IOK
a . bl, BIIASTFOIITN
paBHOBECHH KKTOPBL, . m https://m.edsoo.ru/00adc28
Ha CKOPOCTh XUMHUYECKOU PEaKINU 1 c
TOJIOKEHHUE XUMHYCCKOTO a
paBHOBECHSI
M 5
9 OKOHchIbe 0-BOCCTaHOBUTEIIbHBIC bubnmorexa LIOK
UCIIUTEIILHO-
https://m.edsoo.ru/00adcad
peaxiu B
Monyas 6
10 Teopust IEKTPOTUTUIESCKON bubnmnorexa [IOK
nuccoranui. CUIbHbIC U cl1a0ble https://m.edsoo.ru/00adcd6
AIIEKTPOJTUTHI 8
11 Monyas 7 bubnunoreka LIOK
HoHHbIe ypaBHEHHS peakimit https://m.edsoo.ru/00add44
8
Monayasb 8
12 XUMHUYECKHE CBONCTBA KUCIIOT U bu6mmorexa [IOK

OCHOBaHHI B CBETE HpeI[CTaBJ'ICHI/Iﬁ 00
BHGKTPOHHTHHCCKOﬁ Jucconuanum

https://m.edsoo.ru/00add5d
8
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Monyas 9
XUMHYECKHUE CBOMCTBA COJICH B CBETE

bu6nunoreka [IOK

13
Npe/ICTaBICHHI 00 https://m.edsoo.ru/00add8bh
AIEKTPOIIUTUUECKON TUCCOITUAIINN 2
M 10
14 3He(1)(z”lfy‘](:J]I)I/ITI/I‘leCKa${ HCCOLUALUS bubmorexa TIOK
P AHCCOTHAIIT. https://m.edsoo.ru/00add9d
XUMUYeCKHe peakllii B pacTBOpax 4
15 Moayas 11 bu6mmorexa [IOK
[TonsTre o ruaponu3e conen https://m.edsoo.ru/00addd1
2
16 O06o001mIeHNEe ¥ CHCTeMaTH3aIUS bubnuorexa [IOK
3HaHUH https://m.edsoo.ru/00addbf
a
Monayasb 12
17 [Ipaktuyeckas padora Ne 1. bu6mmoteka [IOK
«PereHne sKcriepuMeHTaTbHBIX https://m.edsoo.ru/00addec
3a7a4» 0
Monayas 13
18 OO11as xapaKTepUCTHKA raJIOTeHOB. bubnuoreka [IOK
XUMHUYCCKUE CBOMCTBA HAa IPUMEPE https://m.edsoo.ru/00addfe
xJ0pa 2
Monayas 14
19 XnopoBoaopoa. ConsiHast KUCIOTA, bubnmnorexa [IOK

XUMUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMEHEHUE

https://m.edso0.ru/00ade10
4
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Moayas 15
[MpakTrdeckas padora Ne 2 o reme

bu6nunoreka [IOK

20
«[lomyueHue coAHOM KMCIIOTHI, https://m.edsoo.ru/00ade34
HU3y4YCHUE €€ CBOUCTBY» 8
Monyas 16
21 Boruncnenus no ypaBHEHUsIM bubnunoreka [IOK
XMMHUYECKHMX PEAKIIMI, €CIIH OJUH U3 https://m.edsoo.ru/00ade48
peareHTOB J1aH B U30bITKe 8
Mo 17
AyIE bubnuoreka [IOK
22 OO11as XxapaKTepUCTHKA SJIEMEHTOB
https://m.edsoo.ru/00ade64
VIA-rpynmnst a
23 Monyas 18 bubmnorexa [IOK
ANIOTpOITHBIE MOJTU(DUKAIIUHN CEPBI. https://m.edsoo.ru/00ade64
a
Haxoxnenue cepbl u €€ COeIMHEHNN B
npupoae. XMMHUYECKUE CBOMCTBA CEPBI
24 KonTpoabHast pabora 3a | bubnunoreka [IOK
moJIyroamne https://m.edsoo.ru/00ade80
2
Moayas 19
o5 Oxcunpl cepbl. CepHasi KUCIIOTA, bubnuorexa [IOK

buznyeckre U XuMU4YecKkue CBOICTBa,
pUMEHEHHE

https://m.edsoo.ru/00adea?2
8
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Monyas 20
XHUMHUYECKUE PEAKLINUH, JICKAIINE B
OCHOBE MPOMBIIIJIEHHOT0 Ccrocoda

bubnuoreka LIOK

26 MOJIYYCHHUS CEPHOMN KHUCIIOTHI.
i P https://m.edsoo.ru/00adec8
XHUMUYECKOE 3arpsisHEHUE a
OKPYXaIOIIEi Cpeabl COCTMHEHUAMU B
Cephl
97 BrrunciieHue MaccoBOl 101U BBIXOAA bubmuoreka [IOK
MIPOAYKTa PEaKIHH https://m.edsoo.ru/00adec8
a
OO6m1as xapakTepUCTHKA JIEMEHTOB
28 VA-rpynmsl. A30T, bubnnorexa [IOK
pacIpocTpaHeHue B IPUPOJIE, https://m.edsoo.ru/00adeea
(bu3HYECKHe U XUMUYECKHE CBOMCTBA 6
AmMuak, ero GU3NICCKHC U
29 ¢ N T bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA, IT
i https://m.edsoo.ru/00adf00
MIpUMEHEHHE 4
[MpakTraeckas padora Ne 3 o Teme
30 «l?lo eHHE a ; aKa, U3y4eHHE eT0 bubmmorexa LIOK
JydeHUEe aMMHUaKa, 1 HUE er
" i https://m.edsoo.ru/00adf18
CBOWCTBY
0
A3OTHas KHCIIOTa, €€ (U3HUECKUe U bu6muoreka LIOK
31 .
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf30
6
Hcnonb3oBaHre HUTPATOB U COJEH
aAMMOHHS B KQUYECTBE MUHEPATTLHBIX
. P bu6nmoreka [LIOK
32 ynoopeHnid. XuMU4ecKoe

3arpsi3HEHHE OKPY)KAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf51
8

37




docdop. Oxcuna pochopa (V) u

bu6mmorexa [IOK

33
$ocopua KHCH? Ta, pusiticckie 1 https://m.edsoo.ru/00adf68
XMUMHUYECKHE CBOWCTBA, MOJIyUCHHE a
Hcnonp3oBanue pocdaros B
34 KauecTBE MUHEPAJIbHBIX y1I00pEHUI. bu6mumoreka LIOK
3arpsi3HeHHE TIPUPOTHON CPEIbI https://m.edsoo.ru/00adfc2
docdaramu 0
VYraepon, pacipocTpaHeHUE
35 Hr: I; )el (II))H;zecjczeHH I;EM:IHCCKI/IG bubanorexa TIOK
PEPOAE, https://m.edso0.ru/00adfd9
CBOICTBa c
Oxcupl yriepoaa, ux Gu3n4ecKue u
36 XUMHYECKHE CBONCTBA. bubmuoreka [IOK
DKOJIOTUYECKHE TIPOOIICMBI, https://m.edsoo.ru/00adfeb
CBsi3aHHbBIC ¢ okcuoM yrieposaa (V) €
bu6mmoreka [IOK
37 b ¢
POPHA KHEIOTA H e comt https://m.edso0.ru/00ae006
C
[Tpaktrueckas padota Ne 4 mo Teme
"[Tonyuenune yriaekuciioro rasa. bubnmnoreka [IOK
38
KauecTBenHnas peakmus Ha KapOOHAT- https://m.edsoo.ru/00ae027
noH" €
39 [lepBoHaYaIbHBIC TOHATHS 00 bubnmmoreka [IOK
OPTAHITECKIX BEMECThax kak o https://m.edsoo.ru/00ae054
COCIIMHEHUSX yIIIepo/ia 0
bu6 OK
40 Kpemnwuii u ero coennaeHus nomorexa I

https://m.edso0.ru/00ae080
a
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[IpaxTrueckas padbota Ne 5. Peienue
HKCIEPUMEHTAIBHBIX 33724 110 TeMe

bu6nunoreka [IOK

41
«BaxkHeime HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf
COCTUHECHHUSI» 2
Konrponbnas padora Ne3 mo Teme

. bubmuoreka [IOK

42 «BakHeiiIe HeMeTaJLIbl U UX https://m.edso0.ru/00ae0e
COEIMHEHUS» 8 — )

OO6m1as xapakTepUCTUKA XUMUYECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubnuorexa [IOK
MeTaJUTHYEeCKasi KPUCTAITHYECKast https://m.edsoo.ru/00ae103
pemérka. @U3nyecKue cBOWCTBa €
METaJIIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 OIIEKTPOXUMHUYECKUHN P bubmmorexa LIOK

P . P https://m.edso0.ru/00ae115
HaIpsDKEHUH METaJlIoB 5
OOu1re cnocoObl MOTyYeHUs
MeTtamioB. CrimaBel. Beraucienns no

45 aBHEHMSIM XUMHUYECKUX PEAKIINI bubmmorexa OK
yp p ’ https://m.edso0.ru/00ae115
€CJIM OJIMH U3 PEarcHTOB COACPKHUT 5
pUMecu B

46 IloHsTHE O KOPPO3UH METAJIIIOB bubmorexa HOK

PP https://m.edso0.ru/00ae127
8
47 [llenounbie MeTaLIbI bubmuoreka [IOK

https://m.edsoo.ru/00ae14b
2
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OKcHIbl ¥ THAPOKCU Bl HATPHS U

bu6nuoreka [IOK

48 KaJTust https://m.edsoo.ru/00ae14b
2
49 [IenouHO3eMeNbHBIC METAIIBI — bubnuoreka [IOK
KaJIbIIMH ¥ MarHUH https://m.edsoo.ru/00ael5e
8
50 Baxneiim WHEHUS KaJIbLIUs buomorexa LIOK
CHILIHE COeA 1 https://m.edsoo.ru/00ael5e
8
51 O000111eHNE U cCUCTEMAaTH3 AU
3HaHUHU
59 JKécTKoCTh BOIBI M CITOCOOBI €€ bubnnorexa [IOK
yCTpaHCHUs https://m.edsoo.ru/00ae188
6
- 'ITI}I[ZZIKTE‘—I:CKaZ pa60TaeN(9) 6 n;)éTeMe BuGmiorexa LOK
Th BOAbI U MCTOAbI
eeTro | A A https://m.edsoo.ru/00aelae
yCTpaHCHUS 8
. bubmuoreka [IOK
>4 AmtiomiHiil https://m.edsoo.ru/00aelc6
4
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bubnunoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc6
4
bu6nunoreka [IOK
56 K
ceso https://m.edsoo.ru/00ae1d8
6
57 Oxkcubl, TUIPOKCUIBI U COJIU Kele3a bubnnorexa LIOK

(1) u xene3a (1)

https://m.edsoo.ru/00ae35e
6
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O00011eHNE U cCUCTEMAaTH3 AU

58 .
3HAHUI
59 [TpakTtruueckas pabota Ne 7. Pemenue bubmuorexa [IOK
IKCIEPUMEHTAJIBHBIX 33714 110 TEME https://m.edsoo.ru/00ae3de
«BaxHeumume MeTaJlIbl U UX 8
COCTMHEHUSI»
Bbruuciienus mo ypaBHEHUSIM
XUMHYCCKHUX PEaKIni, €CITH OJTUH U3
60 pPEareHToB J1aH B U30BITKE WU bubmuoreka LIOK
COJICPXKHUT pUMeECH. BerancneHus https://m.edsoo.ru/00ae175
MacCOBO¥ JTOJIM BBIX0J1a TIPOTyKTa 0
peaknuu
61 O606L1.I€HI/IG Y CUCTEMAaTU3AIIHS
3HAHUI
62 IIpme:xxyTOUHAs aTTeCTALMSA
63 BemectBa 1 matepuansl B bubnmnoreka [IOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f5
0
64 XHUMUYECKOE 3arp3HEHUE bubnnorexa LIOK
OKpYKaroIeh cpebl https://m.edso0.ru/00ae427
0
65 Posb xumuu B pemieHnn bubnuoreka LIOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae427
0
66 PesepBHeIit ypok. O6001IeHNE 1 bubnuotexa [IOK

cUCTeEMaTHU3alud 3HaAaHUN

https://m.edso0.ru/00ae0d0
a
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67 PesepsHblii ypok. O000111eHNE U 1 bubmuoreka LIOK
CHCTEMATH3ALNS 3HAHUN https://m.edsoo.ru/00adb33
C
68 Peseprublil ypok. O60061IeHIE 1 1 bubnnorexa LIOK
CHCTEMaTH3ALHs 3HAHHUI https://m.edsoo.ru/00ad9cb
2
68, u3
OBIIEE KOJIMYECTBO HACOB I10 Hux 20 4 7
[MTPOTPAMME o
MOJIYITIO
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8. Onmcanme MaTepuaILHO-TEXHHYECKOr0 0fecneyeHus

00pa3oBaTeIbHOM 1eATeTbHOCTH
Xumust. 8 xinacc/I"abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKInoHepHOE 00IIECTBO ,
W3znarensctBo «IIpocBemeHue;
Xumus 8 knacc: yueonuk O.C.I'abpuensia.-3-e usg., nepepad.-M.: [Ipoda, 2021.

METOAUYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

T'abpuensm, O. C. Xumusl. 8 kiacc: yaeOHHK JI1s 001eo0pa3oBaTesibHbIX yupexacauii O. C.
Iabpuensn. -M.: JIpoda, 2020.

Coopnuk MaTepHasoB 10 pean3anuy (heaepabHOr0 KOMIIOHEHTA TOCyJapCTBEHHOTO
CTaHJapTa 0011ero ooOpazoBaHus B 00II€00pa30BaTENbHBIX YUPEKACHUSIX

Labpuensn, O. C. Xumus. 8 Kiacc: KOHTPOJIbHBIE U TpoBepodHbIe padboThl O. C. ['abupuensn
u ap. - M.: Jlpoda, 2 022.

Tabpuensn, O. C. Xumus. 8 kinacc: padouas tetpaab k yueonuky O. C. ['abpuensna O. C.
I'a6puensn, A. B. flmykosa. - M.: [Ipoda, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MynbsTrMeuitHbBIe 00pa30BaTEIbHBIE PECYPCHI.

http://www.chemnet.ru

[azera «Xumus» U caiit ist yaurens «5 uny Ha ypok xumumn» http://him.1september.ru.
Enunas komnexuus LHOP: Ilpenmernast kosnekuus

«Xumusay http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHast OMOIMOTEKa YIeOHBIX MaTepHAJIOB 110 XMMHUU Ha moptaine Chemnet.
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https://www.google.com/url?q=http%3A//www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http%3A//him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http%3A//school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http%3A//rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
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