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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMum Aa&T NpeACTaBICHUE O 1eTsIX, o0mIel cTpareruu o0yueHHsl, BOCIUTAHUS U
pa3BUTHs 00YYaOLIMXCs CPEACTBAMU y4EOHOro MpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
cojiepKaHue, MpelycMaTpPUBAET paclpeaesieHHe ero Mo KjaccaM M CTPYKTYpHUpPOBaHHE IO pa3ieiaM U
TeMaM IporpamMMbl [0 XHUMHH, OINpeeiseT KOJUYECTBEHHbIE W KaueCTBCHHbBIE XapaKTEPUCTHKU
COZIepKaHUs, PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh M3YYCHUSI XMMUU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4yeOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTataM OOydYeHHs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHs NpeIMeTa W OCHOBHBIX BUIOB y4eOHO-
[I03HABATENIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOr0 COIEepKaHMSL.

3HaHUWE XHMMUHU CIYKUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYyYaroIierocsi, ero
NpPEJCTaBICHUA O MaTepUAIBbHOM €IMHCTBE MMpa, BaKHYIO POJIb MIPAOT (OopMHUpYyeMble XUMHEH
NPEJCTAaBICHUS O B3aWMOIPEBPAIICHUSX SHEPrUM M 00 HBOJIONHMM BEUIECTB B NPUPOAE, O IMYTIX
peleHus TI00alIbHBIX MPOOJEM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBO, SHEPreTHUECKOMH,
MUIIEBOH 1 SKOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaj3alid BO3MOXHOCTEH JJIsI CaMOpa3BUTHSA U (POPMHUPOBAHHS KYIbTYPHI
JMYHOCTH, €€ o01ell U (yHKIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHpOBaHME MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
HaBBIKOB MX CaMOCTOSTEJIbHOM Yy4eOHOW NesSTeNbHOCTH, 3KCIEPUMEHTAIBHBIX U HCCIEI0BaTEIbCKUX
YMEHUH, He0OOXOJJMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B TPOPECCHOHATIBLHON IE€ATEIbHOCTH;

3HAaKOMHT CO CHEeLU(UKON HAyYHOTO MBIIICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IUIJa Ha
€IMHCTBO PUPOIBI u YeJI0BeKa, SIBIISICTCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroIuxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHMS K €CTECTBEHHO-HAyYHBIM 3HAHMAM, K
MPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOIMYECKOE 00pa3oBaHHE 00yYarOIIUXCSL.

JlaHHbIE HaIlpaBlIeHUsI B 00YYEHUU XMMHUU 00ECIeUnBaIOTCs celu(pUKON conepkaHus yueOHOro
npeaMeTa, KOTOPBIN SBISETCS TIeIarornYecKy afanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKW XMMUHU Ha
OIpeIeIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmEero oOpa3oBaHUS OpPWUEHTHPOBAaH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUH H
HEKOTOPBIX OTAETBHBIX 3HAYUMBIX TIOHSATHIH OPraHUYECKON XUMHUH.

CrpykTypa conepkaHusi IporpaMmbl 10 XUMUH c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOJIX0AA K
e€¢ uzyueHnro. CozepkaHue CKIabIBACTCS U3 CHCTEMBI MMOHITUH O XMMHYECKOM 3JIEMEHTE U BEIECTBE
U CHUCTEMbl MHOHATHH O XuMHYeckoil peakuumu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpPIraHHM30BaHbI IO
MPUHITUITY TIOCTIEIOBATEIHHOTO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHUYECKHUX MPEICTABICHUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOSHHH aTOMa M XMMHYECKOH CBSI3H;

— MpPEICTaBICHUH 00 3MEKTPOIUTHUECKON JUCCOLMAIIMH BELIECTB B pacTBOpaXx.

Teopernueckne 3HaHWS PAacCMATPUBAIOTCS HAa OCHOBE OMITMPHYECKH TIONYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEAOBATEIILHO OT OJHOTO YPOBHA K JAPYTOMY, BBITIOJHSIS
GbyHKINN OOBSICHEHUS W TPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IMPAKTHYECKOTO
MPUMEHEHHS U TOTY4YEHHUS U3y4aeMBbIX BEILECTB.

OcBoeHme MporpamMMbl TI0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHHSI O XUMHUYECKOM
COCTABIISIOLIEH HAyYHOU KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO W METOJaM TO3HAaHWs B Hayke. V3ydeHWe XMMHUHM TPOUCXOAMT C TPUBJICUCHHEM
3HaHUI U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxarouuii Mupy», «bruomorus. 5—7 kiacce»
«®Pu3nka. 7 Kaace».



[Ipu w3yyeHMH XUMHUHM TPOUCXOIUT (HOpPMUPOBAHHE 3HAHMA OCHOB XMMHUYECKOHW HAayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEeATENIbHOCTH YelOBEeKa M KaK OIHOro W3
KOMIIOHEHTOB MHPOBOHM KYJbTYpbI. 3ajaua y4yeOHOTO NpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — Ba)XKHEUIIMX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKHUX IOJIOKEHUM,
JOCTYIHBIX 0000LICHUI MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHWU K HAYYHBIM
METOJIaM TO3HAHMs MPU HU3YUYEHUU BEIIECTB U XMMHUYECKUX peakluii, B (HOPMHUPOBAHUHU U Pa3BUTUU
MO3HABATEIBHBIX YMEHUNA U WX MPUMEHEHUH B Y4€OHO-TIO3HABATEIILHOW M y4eOHO-UCCIIEI0BATENbCKOM
NesITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1acCHOr0 OOpaIleHHsl ¢ BEIECTBAMH B IIOBCEAHEBHON KHU3HHU.

[Tpu u3y4yeHun XMMUHU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BAXKHOE 3HAUEHUE TPUOOPEIH
TaKue 1eNH, Kak:

— opMHpOBaHUE MHTEIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO PEIICHUH, CIOCOOHOW alanTHUpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJICHHOCTh  OOy4eHHS Ha  CHCTeMaruyeckoe MmpuollieHue  oOydaromuxcs K
CaMOCTOSITENILHON IO3HABATEIBHOM JIEATENIbHOCTH, HAayYHBIM METOAAM IO3HAHHS, (HOPMUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

—obecrieueHue  yCJIOBHUH, CHOCOOCTBYIOUIMX  NPHOOPETEHHIO  OOYYaIONIMMHUCSA  OMBITa
pa3HOOOpa3HOW [JIeATENbHOCTH, TO3HAHHMS UM CAMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESTEIbHOCTH;

— ¢opmupoBanue o6mel QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATHP M OLIEHHWBATH SBJICHMSI OKPYKAIOIIEr0 MHUPA, MCIOAb3YySl 3HAHUS U OIBIT,
MOJIyYEHHBIEC MIPH U3YYEHUU XUMUU, IPUMEHATh X IPU PEIICHUU MPOOJIeM B MOBCEAHEBHON XKU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoBaHHe Yy OOYYAIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS IEHHOCTHU
XUMUYECKUX 3HAHUM JIJIS1 BBIPAOOTKU SKOJOTUYECKU 11€TIeCO00Pa3HOro MOBECHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBALMU K OOy4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpPOGMIS H
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UIS HW3YyYEHHs XMMUM Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kitacce — 68 4acoB
(2 yaca B HeEIIO).

COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE ITOHATHUSA

IIpeamer xumuu. Ponbs XUMUM B KM3HU 4YelloBeKa. XMMHS B CHUCTEME HayK. Tella U BeuiecTsa.
dusnyeckue CBOWCTBA BeUIeCTB. ArperaTHoe cocTtosiHue BeulecTB. [loHsATHE O MeTo/lax MO3HAHUA B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3jieneHus cMeceil.

ATOMBI UM MOJEKYNbl. XUMHUYECKHE AJIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyna. BaneHTHOCTb aTOMOB XMUMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHocuTeNbHAsE MOJIEKYJsIpHas Macca. MaccoBas
JIOJI1 XUMHAYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHass macca. B3auMocBsA3b KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo opMynaM XMMUYECKUX COETMHEHUH.

DuU3nYecKue U XUMUYECKUE SBICHMS. XUMHUUYECKAsl PEaKUs U €€ MPU3HAKU. 3aKOH COXPAHEHUS
Macchl BeHIECTB. XUMHUYEcCKHe ypaBHeHMs. Knaccudukamus XMMHUYECKUX peakiuil (coeluHeHus,
pasioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuit IKcnepumenm:



3HaKOMCTBO C XHMMHUYECKOH TMOCyno#, mnpaBwiaMu paboTel B JabopaTopuu H MpUEMaMH
oOparieHust ¢ Ja00paTOpHBIM 000PYIOBAaHUEM, U3yUYEHHUE U ONHMCAaHUE (PU3NUECKHX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmroneHue (usnyeckux (IUIaBICHHE BOCKA, TasHHUE JIbJa, PAacTHpaHHE
caxapa B CTYyNKe, KUIIEHHME W KOHJEHCalUs BOAbI) U XUMHUYECKUX (TOpEHHE CBE4YH, MPOKATUBAHHE
MEJIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJIa C KUCIOTOM) SABICHUIA, HAOII0IeHUE U OTIMCAHUE ITPU3HAKOB
NPOTeKaHUs XHMMHYECKHUX peakluil (pa3jiokeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHUCIOTHI C
xJiopuioM Oapusi, paznoxkenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoOJEHCTBHE XKene3a ¢
pactBopom comu Mmeau (II), m3ydyenme cnocoOoB pasaeneHus cMeced: ¢ IMOMOLIbI0 MAarHuTa,
¢buIbTpOBaHME, BBIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, IpoBeIeHHEe OYUCTKH MTOBAPEHHON COJH,
HaOJI0ZICHNE U OIMCAHME Pe3yJbTaTOB INPOBEICHMS OIbITA, WIUIIOCTPUPYIOIIEIO 3aKOH COXPaHEHMS
MAacchl, CO3/IaHUE MOJIEIEH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BasxuHeiilue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npoctoe BeectBo. Haxoxnenue
KHUCIOpOAa B Ipupozae, (u3Mdeckue M XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHABL
[Tpumenenne kucnopoaa. CrocoObl MOTy4YeHHS KHUCIOPOAA B JIa0OPATOpPUU M TMPOMBIIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajustoTpornHast MoAU(UKaLUs KUCI0pOa.

TermnoBoit  3pdeKT XUMHUYECKOH peakiuH, TEePMOXMMHUYECKHE YpaBHEHHs, OJK30- U
SHAOTEPMHUUYECKNE PEAKIMH. TOILNIMBO: Yyrojb U METaH. 3arps3HEHUE BO3AyXa, YCHIECHUE MAPHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemenT u mpocroe BemiectBo. HaxoxeHue Bopopoaa B npupoze, Guzndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHust. Kucnotsl u conu.

Monsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbhl.  HacelmeHHble U
HEHaCBILICHHbIE pacTBOpbl. PacTBOopuMOCTh BemecTB B BoAe. MaccoBas 10 BELECTBA B PacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHoBaHus. Ponb pacTBOpoB B mpupoje M B JKH3HHM YEJIOBEKa.
Kpyrosopot Bozs!l B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanus  Heopranuuyeckux — coeauHeHuil. Oxcuabl.  Knaccuduxanus — OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCJIOTHBIC, aMm(oTepHble) W HecoseoOpasyromme. Homenknarypa
okcu0B. PU3nUecKre U XMMUUYECKHE CBOMCTBA OKCUI0B. [losydyeHne okcuaos.

OcHoBanust. Knaccuduxanyst ocHoBaHui: MENOYM U HEPACTBOPHUMbIE OcCHOBaHUs. HomeHknarypa
OCHOBaHMU. PU3NUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue ocCHOBaHUN.

Kucnorsl. Knaccuduxamus xucinor. Homenknarypa kucinor. ®Dusnueckue U XUMHUYECKHE
cBoricTBa KUCHOT. P akruBHocTr MetaiuioB H. H. bekerosa. [lonyuenue Kucmior.

Conu. Homenkunarypa coneil. @usnueckrue u XxuMudeckue cporicta cosueil. [lonyuenue coneit.

I'enernueckas CBA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/esieHHe COJepXKaHUsd KUCIOpo/Ja B BO3JAyXe, IOJy4YeHue, coOupaHue,
pacrno3HaBaHHe U U3YYE€HHE CBOMCTB KMCIOPO/a, HaOII0I€HHE B3aUMOJEHCTBHSI BELLIECTB C KUCIOPOAOM
U yCJIOBHUS BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (10)kapa), O3HaKOMIIEHHE ¢ 00pa3laMH OKCUIOB U
ONMCAaHHWE MX CBOWCTB, IOJY4YEHHE, COOMpaHuE, pAaclO3HaBaHME M H3Y4YEHHE CBOWMCTB BOAOpOAA
(ropenue), B3aumoneicTBue Bomopona c¢ okcupom Meau (II)  (Bo3mMokHO —wMcHonb30BaHME
BHUJIEOMATEpHANIOB), HAOMIOJIeHue O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCeI0BaHUE
0COOEHHOCTEH PAaCTBOPEHMs BEIIECTB C PA3JIMYHON PacTBOPUMOCTBIO, NMPHUTOTOBJIEHHE PAcTBOPOB C
ONpeACIEHHON MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJLUIAMH
(HaTpueM Hu KanubleM) (BO3MOXKHO MHCIIOJB30BaHME BHJIEOMATEpHANIOB), MCCIEOBaHUE O00Opas3IoB
HEOpPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHHE HM3MEHEHMs] OKPAaCKH HHAWKATOPOB B
pacTBOpax KHCIOT W LIeJo4el, u3ydeHue B3aummopencTBus okcuna meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTa/llaMHu, peaklui HeWTpalu3aluy, MOJydeHHE HEepacTBOPHUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOI'0 METajla JPYI'MM M3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a7ad 110 TEME
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHECHHIN.

Ilepuoanyeckuit 3akoH u Ilepumoamyeckas cucremMa xuMuyeckux d3jaemenros /[, H.
MenneneeBa. CtpoeHue aTomMoB. XuMHUYecKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/bHbIE
peaknuu



[lepBpie MOMBITKH KIaCCU(DUKAIMH XUMUYECKUX dJEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILIEJIOUYHbIE M UIENIOYHO3EMEIbHbIE METAJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U TUIPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepunonnueckas cucrema xumuyeckux sneMeHtoB [. M. Menneneena.
KopoTtkonepuonnas u jymnHonepuoanas ¢popmsl [lepronndeckoit cucteMbl XUMUYECKUX 371eMEeHTOB /1.
N. Menneneea. Ilepuoael u rpynmel. @usndeckuid CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB IEepUoAa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX snep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oJtouek aToMoB mepBbiX 20 xumudeckux 3neMeHToB [lepuoamueckoit cucremsr J[. M. Menpeneesa.
XapakTepucTuKa XHMHYECKOrOo 3JeMEeHTa Mo ero nonoxeHuto B Ilepmoanueckoir cucreme [Jl.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHsI paadyca aTOMOB XHMMHYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U IEpUOAaM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuonnyeckol CUCTEMBI XMMHUYECKHX BIIEMEHTOB JUIS
pa3BUTHSA HayKu U npakTuku. [[. 1. MenaeneeB — yu4€HbIN U rpak1aHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (HOJsipHAs M HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIATENLHOCTD
XUMHUYECKUX AJIeMEHTOB. VlOHHas CBSI3b.

Crenenb okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel OKUCIEHHS U
BoccTaHOBJICHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 3xcnepumenm:

M3y4eHue 0Opa3IloB BEIIECTB METAJJIOB U HEMETAJJIOB, B3aMMOJICHCTBHE THUJIPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (rOpeHre, PeaKiiuy pa3aoKeHUsI, COSIUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzarusi MeXnpeaMeTHBIX CBA3CH MPU M3YYCHHH XMMHUU B § KJIacCE€ OCYIIECTBISIETCS uepe3
UCIIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK ¥ TMOHITHHA, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBCHHO-HAYYHBIE TIOHATHS: HAyYHBIH (akT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIU3,
CUHTE3, KJacCHU(HUKaIus, NEePUOIUYHOCTb, HAOIIOJCHHUE, SKCIIEPUMEHT, MOAEIUPOBAaHUE, U3MEpPEHHE,
MO/ICJIb, SIBJICHHE.

duznka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM/I, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYNa, 3JEKTPUUECKUM 3apsiji, BELIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, ras,
(bu3nuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeTh, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MHHEpanbl, TOPHbIE MOPOJBI, TOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHUSA (FA3OBbIN YPOBEHb)

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTATHl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus JOCTUTAIOTCS B
Xojie oOyueHHs XMMHM B €IMHCTBE Y4€OHOM M BOCIMTATENIbHOW AEATEIbHOCTH B COOTBETCTBUM C
TPaJULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMH,
NOPUHATBIMH B OOIIECTBE NpaBWIAMH W HOPMAaMU TOBEJIEHHS M CIOCOOCTBYIOT —IpolEeccaM
CaMOIIO3HAHUsl, CAMOPA3BUTHUS M COLTMAIM3AINH 00Y4arOIIHXCS.

JINYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOIA
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMH U PACIIMPEHHE ONbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIe
B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUYECKON HayKH B KU3HU COBPEMEHHOI'0 00IeCTBa, CIOCOOHOCTH



BJIaJIeTh JIOCTOBEpHOM HH(pOpMaIMeld O TNepefoBbIX JOCTIDKEHHSX U OTKPBITUSX MHUPOBOM H
OTE4YECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPECTABICHNS O COLMAJIBHBIX HOpMaxX M MPaBUWJIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOLIECTBEHHO TOJIE3HOH, Yy4eOHOMCCIIEeI0BaTEIbCKOH,
TBOPYECKON U JPYrUX BUAAX JESATEIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOW COBMECTHOH JESATEIbHOCTH
IpU BBIOJHEHUH YYEOHBIX, IO3HABATEIbHBIX 3a7ay, BBHIMOJHEHUH XHMHYECKUX HKCIEPUMEHTOB,
CO3JIaHMM Y4EOHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOLIM B MPOLIECCE ITOU
yueOHOH JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHWE U TOCTYIKHM CBOMX TOBapHIICH C
ITO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIECACTBUN IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEAKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIIME OCHOBY I IOHUMAaHUS CYLIHOCTH HAYYHOU
KapTUHBI MHpa, MPEJICTaBIE€HUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOJIbI, B3aMMOCBSI3SAX
YyeJoBeKa C IPUPOIHOU CPeIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTUBBI, HAIPaBJIEHHbIE HA [TOJYyYEHHE HOBBIX 3HAHUH 10 XMMUHU, HEOOXOIUMBIE
s OOBSICHEHHsT HAONMIOJAeMBIX MPOIECCOB U SIBJICHUM, IO3HABAaTENbHOW, WH(POPMALMOHHOW H
YUTATENICKOM KYJIbTYpPbl, B TOM 4YMCJE HAaBBIKOB CaMOCTOSITEIbHON PabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHI0O U IIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHONW M HCCIEAOBATEIBLCKOM IEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0OPOBBII 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPHUBBIYEK (YMOTpEOICHHS
aJIKOTOJI, HApKOTUKOB, KypeHHs), HEOoOXOAMMOCTH COOJIOAEHUS TMpaBUJ O€30MacHOCTH MpHU
O0pallleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pEIbHOM KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Ipodeccuil U TpyAa pa3IndHOIo poJia, yBaKEHUE K TPYAY U
pe3yibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS IIPEAMETHBIX 3HAHUH IO
XMMHHU, OCO3HAaHHBIA BHIOOP HMHIMBUAYAJIBHOW TPAGKTOPUM NPOJOJDKEHHs OOpa3oBaHMs C Yy4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCIEIHOM Mpo(ecCHOHANbHOW JESITEeIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TI'OTOBHOCTb
a/1arTHPOBAaThCA B MpoeccnoHabHOM cpee;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIlIecTBOBaHMs, IOHUMaHUE IIEHHOCTU 370pPOBOro M 0e30MacHOro odpasa >KU3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IIEHHOCTH
cOOJIIOIeHHsT MpaBU 0€30MacHOro MOBEIEHHUs! NMpH paboTe ¢ BEIeCTBAMU, a TAaKXKe B CUTYyalUsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIFOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4daeMble NMPU H3YYCHUHM XUMMHM, Ul peIleHHUs 3aaad,
CBA3AHHBIX C OKpYXKalOLEH NPUPOAHOU CPEIOM, JUIA IMOBBILEHUS YPOBHS JKOJOTMYECKOM KYJIBTYPBHI,
OCO3HaHMA TJI00AJBHOIO XapakTepa HSKOJIOTUYECKUX MpoOJeM M MyTed HX PpeHIeHUs MOCPeICTBOM
METOJ0B XHMHH, 3KOJIOTMYECKOTO0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmertanpeaMeTHBIX PEe3yJbTAaTOB BBLAEISAIOT 3HAYMMbIE 711 GOPMHUPOBAHUS MHPOBO33PEHUS
o0IIeHayYHbIe TOHATHUS (3aKOH, T€OpHUs, IPUHILIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U
JPyToe.), KOTOpbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX IpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAaHMM W3 3TUX NpeaAMeToB (OPMHPOBATH MPEACTABICHUE O LEIOCTHOM Hay4HOH KapTHHE
MHUpa, U YHHBEpcajbHble yueOHbIe JeHCTBHs (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE),



KOTOpble o00ecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHMPOBAHHUIO U
OCYIIIECTBJICHUIO YICOHOU MeATETLHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIOJIb30BATH MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHWUW: PACKPHIBATH
CMBIC]T XUMUYECKUX TMOHSATUHN (BBIIETATHh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
OPYTUMHU TIOHSTUSIMHU), HCIIOJNB30BATh TMOHATUS Ui OOBSICHEHHUS OTACNIbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUU TSI KIACCH(PUKAIIUN XUMHUECKHUX BEIIECCTB U XUMHUYCCKUX PEAKIIHIA,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YECHHsI, CTPOUTH JIOTUYECKUE
paccyxJienust (MHIyKTUBHbBIC, JETYKTUBHBIC, [10 aHAJIOTUH), IeJIaTh BEIBOJbI U 3aKITIOYCHUS;

yMEHHE TPUMEHSATh B IIpollecce MO3HAHUS TOHATUA (IPEeIMETHbIE W MeTalmpeaMeTHbBIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJEIH, WCIONB3yeMbIE B XHUMHHU, MPEOoOPa3OBBIBATH MIHPOKO
INpUMEHsSIeMble B XUMHUHM MOJICIbHBIE MPEJICTaBICHUS — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA),
XuUMH4YecKkass (opMylia ¥ YpaBHCHHE XMMHUYECKOW PEaKIUH — MPU PEHICHHH y4eOHO-TI03HABATEIbHBIX
3a1a4, C Y4ETOM STUX MOJENbHBIX IPEACTABICHUN BBIABISATH M XapaKT€PU30BATH CYIIECTBEHHBIE
MPU3HAKA U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHYECKHUX PEAKIHW, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CICACTBEHHBIE CBS3M M NPOTUBOPEYMS B H3Yy4aeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

yYMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B Ka4e€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpHOOpeTeHHe OMbITa MO I[UIAHUPOBAHHUIO, OPraHU3alMd U TPOBEICHUI0 YYCHHUYECKUX
IKCIIEPUMEHTOB, YMCHHE HAOMI0OJaTh 3a XOJOM IIPOIEeCCa, CaMOCTOSITEIIbHO MPOTHO3HPOBATH €ro
pe3ynbrat, GopMmynupoBaThb OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BHIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUIOB U POPM
MIPEACTABJICHUS, MOTYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJIAPHAS JTUTEpaTypa XUMHUECKOTO
COJIep>KaHusl, CIPaBOYHbIE TOCOOUS, pecypchl THTepHeTa), KpUTUYECKH OIICHUBATh TPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

YMEHHE NPUMEHATh pPa3lUYHblE METOAbl U 3ampoChl MpPU TMOUCKE W OTOOpe HHpopMamuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX [Jisi BBITIOJIHEHHS Y4E€OHBIX M TO3HABaTEIBHBIX 3a/ad
onpeAenéHHOro TUMa, TMpUOOpeTeHHe OmbiTa B O0JACTH HWCHOJIB30BaHUA HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJAJCHUE KYJIbTYpOH aKTHUBHOTO WCIIOIB30BAHUS PA3THUIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOUPATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUsT UHPOpMAIH U
WJUTFOCTPUPOBATh peIIaeMble 3aJaud HECIOXXHBIMU CXEMaMM, JTuarpamMMmamu, APYruMu GdopMamu
rpaduKu 1 UX KOMOMHAIUSMM;

yMEHHE UCIOJIb30BaTh W AaHAIM3UpPOBaThH B TIpoliecce YUYeOHONW U HCCIIeNOBATEIbCKON
NeSTeNbHOCTH MH()OPMAIMIO O BJIHUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPY>KAIOIICH MPUPOIHON CPEIbI.

KomMyHHKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe 1eliCTBUA:

YMEHUS 33/1aBaTh BOIPOCH (B XO0J€ AManora u (WiM) AMCKYCCHM) IO CYIIECTBY OOCy>KaaeMoi
TEMBI, CbOpMy.]'II/IpOBaTB CBOM MPCAJTOKCHUA OTHOCHUTECIIbHO BBIITOJTHCHHA HpeﬂHOH(eHHOﬁ 3aJa4u,

YMEHUS TPEACTaBIATh IMOJyYSHHbIE PE3yJIbTaThl IMO3HABATEIBHOW NESATEIbHOCTH B YCTHBIX U
MUCBbMCHHBIX TEKCTax; ACJIaTbhb MPE3CHTALUMIO PE3YJIbTATOB BBIMMOJIHCHUA XUMHUYCCKOI'0 SKCIICPUMCHTA
(;mabopaTopHOro oOmbITa, J1AOOPATOPHOW pabOTHI MO HUCCIEIOBAaHMIO CBOWCTB BELIECTB, Y4eOHOIO
MIPOEKTA);

YMEHHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW IIO3HABATEIbHOM U
HCCIIEIOBATEIbCKON EATETPHOCTH NPH PEIIeHHH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéra OOIuX
MHTEPECOB M COIJIaCOBaHUS MO3MLIMK (0OCyXaeHus, OOMEH MHEHMSIMH, «MO3TOBBIE ILTYPMBI»,



KOoopAuHanvsd COBMCCTHBIX ,Z[GI>'ICTBPII>'I, OIMPCACIICHUC KPHUTCPUCB IO OLCHKC KAa4YCCTBa BBIIIOJTHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepPcaAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OIpPEAEATh LENu JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO ACSTENBLHOCTb, BHIOMpATh Haunboiee
3¢ (heKTHBHBIEC CTIOCOOBI PeIIeHNUS YYEeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO COCTABIISATH UITU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJTOPUTM ACUCTBUN MPU BBHINOJIHEHUU 3a/1aHUui ¢ Y4ETOM MOJTyUEHUS
HOBBLIX 3HAHHUU 00 HU3Yy4aCMbIX 06’b€KTaX — BCHICCTBAX M PCaKNUAX, OLUCHHUBATL COOTBCTCTBUC
MOJIYUEHHOTO pe3yJibTaTa 3asBICHHOM LeIH, YMEHHE MCIONb30BaTh M aHaJIM3UPOBATH KOHTEKCTHI,
IIpe/iaraéMble B yCIIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocTaBe npeMETHBIX Pe3yIbTaTOB 110 OCBOCHUIO 00S3aTEIBHOTO COACPIKaHUs, YCTAHOBICHHOTO
IaHHOM (enepanbHOM paboueil mporpaMMoi, BBIAEISIOT: OCBOCHHBIE 00yUYarOIMMUCS Hay4HbIE 3HAHUS,
YMEHUSI M CIOCOOBI JEHCTBHIA, CHEHU(HUECKUe s MpeaIMeTHON oOmactu «XuMHUs», BHUJBI
JESTeIbHOCTH T10 MOJTY4YE€HUI0 HOBOTO 3HAHMSI, €0 HHTEpIpeTalui, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Pa3IMYHbIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koH1y oOyuenus B 8 kj1acce rpeiMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

e PACKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
MIPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJIHAS M HEOJHOPOJAHAs), BAJIEHTHOCTb,
OTHOCHTEIIbHAsl aTOMHAs W MOJIEKYJspHas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSApHas Macca,
MaccoBast J0JIs1 XUMHUYECKOT0 JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BbEM, OKCH/I, KUCTIOTa, OCHOBAHUE,
COJIb, AJEKTPOOTPHUIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKkius, Kiaccuukamus peaxiuii:
peaKkIMHu COCIUHEHUS, DPEAKLIUU PA3JIOKEHHsI, PEaKIMH 3aMEUICHUs, pPeakuuu OOMEHa, 3K30- U
SHAOTEPMUUYECKUE PEaKIUHU, TEIUIOBOM 3¢ (eKT peakuuu, sIpOo aroMma, IIEKTPOHHBIA CJIOW aroma,
aToOMHasi opOWTaNb, PaANyC aTOMa, XMMHUYECKasi CBS3b, MOJIIPHAs M HENOJSpHAs KOBaJCHTHAs CBA3b,
MOHHAas CBA3b, MOH, KATHOH, aHHOH, PAaCTBOP, MAaccoBas J10Jis BELECTBA (IIPOLEHTHAsl KOHIEHTpAlMs) B
pacTBope;

* WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U PUMEHATD 3TH IOHATHS IPU
OINMCAaHUU BEIIECTB U UX MPEBPALLIEHUM;

* HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHMH
XUMHYECKUX PEAKIINI;

e OTIPE/ICTIATh BAJEHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COEJIMHEHMSX, CTEHEHb OKHCIICHHS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, HPHUHAJICKHOCTh BEIIECTB K OIpeneIEHHOMY KJaccy
coeiMHEeHUI mo ¢GopmynaMm, BHJ XMMHUYECKOH CBs3U (KOBAJEHTHAs M HMOHHAs) B HEOPraHMYECKHX
COEIMHEHUSIX;

e packpsIBaTh cMbIci [lepnonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
IIEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT MX IOJokeHusa B llepuognyeckoit
CHUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
Y4EHMs, 3aKOHAa ABOTaapo;

e OMMCHIBATh M XapakTepu3oBaTh TaOiuuHyro (opmy Ilepmomuueckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB: pa3/inyaTh MOHATHS «TJlaBHasg noarpynna (A-rpynma)» U «mobounas noxrpynma (b-
IpyIIma)», Majable U OONbIINE MEPHOABI, COOTHOCUTh OOO3HAYEHHs, KOTOpble MMEIOTCS B TaOJHIle
«Ilepuoamyeckass cucrema xumuyeckux diaemeHToB JI. M. MenneneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsn sijapa, olliee 4Yucio
AJIEKTPOHOB U paclpeiesieHHe UX 0 AIEKTPOHHBIM CIIOSIM);

e KJIACCU(PULIMPOBATh XUMHUECKUE DJIEMEHTHI, HEOPTaHUUECKUE BEIECTBA, XUMHUYECKHE PEaKIHH
(10 YMCITy M COCTaBY YYacTBYIOLIUX B PEaKLMU BEIIECTB, IO TEMJIOBOMY 3D PEKTy);



e XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOJATBEPKJlasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX KAauyeCTBEHHOrO0 COCTaBa,
BO3MOXXHOCTHU HpOTGKaHI/ISI XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JII/I‘-IHBIX yCJIOBI/ISIX;

e BEIYMCIISITh OTHOCUTEIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COSTUHEHIsI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl MO YPaBHEHUIO XUMUYECKON PeaKkinu;

o HpI/IMeHSITb OCHOBHBEIC onepam/m MBICHHTGHBHOﬁ JACATCIIPHOCTH — aHaJIu3 U CUHTEC3, CpaBHeHI/IC,
0000111eHHEe, CHCTeMAaTHU3aIMI0, KIACCU(PUKAIIMIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
PIBYTIGHI/ISI CBOfICTB BCIICCTB U XUMHYCCKUX peaKLII/If/'I, eCTeCTBeHHO-Hay‘-IHbIe METOABI IIO3HAHUA —
Ha0II0IcHUE, U3MEPEHNE, MOICITMPOBAHUE, SKCIIEPUMEHT (peaTbHbII U MBICJICHHBIH ),

e CIIC/IOBAThH MPABUJIAM TOJIb30BAHUS XMMHYECKON MOCYI0N 1 TabOpaTOpHBEIM 000pYyIOBAaHUEM, A
TaKKe MpaBWjiaM oOOpalieHusi C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH I10 BBITTOJIHCHHIO
1ab0PaTOPHBIX XMMHYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOIA
W KHUCJIOPOJia), IPHUTOTOBJICHHIO PAcCTBOPOB C OINPEACICHHOW MAacCOBOM JOJIEH pacTBOPEHHOTO
BCIICCTBA, HJIaHI/IPOBaTB nu HpOBOI[I/ITb XUMHUYCCKHUC BKCHepI/IMeHTLI 110 pacn03HaBaHmo paCTBOpOB

1esIouel ¥ KUCJIOT C MOMOIIBI0 HHIAUKATOPOB (JakmMyc, ¢heHondraaert, METUIOPAHK U IPYTHeE).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne || HammeHnoBaHue pa3AesioB U TEM MIPOTPAMMBI KommuectBo yacos DnekTpoHHbIe (U(PPOBLIE)
/11 Beeroll Kont- Tpak- o0pa3oBaTenbHbIE PECYPCHI
POJIbHBIE || THYECKHE
paboTel || paboTHI

Paznea 1. [lepBoHayaabHble XUMHYECKHE TIOHATHS ‘

1.1 Xumus — BaxkHas 00J1aCTh €CTCCTBO3HAHUS M| 5 2 bubmuorexa [JOK
NPAKTHYECKOH ESITEbHOCTH YeI0OBeKa https://m.edsoo.ru/7f41837c

1.2|BemecTBa 1 XUMUYECKHE PEAKIINN 15 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
|I/ITOro 0 pa3jeny H 20 H ‘
|Pa3)1e.11 2. BaxkHeiiiue npecTaBuTe/IM HEOPraHNYeCKNX BellecTB ‘

2.1||Bo3nyx. Kucnopon. ITonsitie 06 okcumax 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

2.2||Bogopon.IToHsTHE O KUCIOTaX U COMSAX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.3||Bona. PactBopsr. [ToHsiTHE 00 OCHOBaHHSX 5 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

2.4||OcHOBHBIE KJIaCChI HEOPTAHUIECKUX 11 1 1 bubnmnorexka HOK
COeTMHEHU N https://m.edsoo.ru/7f41837c
Wroro no pazneny H 30 H ‘

Pa3nen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementosn /1. U.
MenpeineeBa. CtpoeHue aToM0OB. XUMHU4YECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

3.1

[lepuonnueckuii 3akoH u [lepuonnueckas
cUCcTeMa XUMMHYeCKuX aneMeHToB Jl. W.
Menpeneesa. CTpoeHue aroma

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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Ne || HammeHnoBaHMe pa3iesioB U TEM IPOTrPAMMBI KomuuecTBo uacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/n Beeroll Kont- Tlpak- o0pa3oBaTeNbHbIE PECyPChI

POJILHBIC || THYECKHE
paboThl || paboTHI

3.2 || Xumuueckas cBsi3b. OKHUCIUTEIBHO- 8 1 bu6nmoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKLIUU https://m.edsoo.ru/7f41837c

Hroro no pazneny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOI'PAMME

IHOYPOYHOE IIVNTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KommuectBo wacos ‘ [ara DIIeKTPOHHBIE
n/m Bcero|| Kont- [Ipak- | H3Yy4€ mdposbie
posbHble| THueckue | HHA oOpa3oBaTebHbIE
paboThl | paboTHI pecypeel

IIpeamer xumun. Poiap XMMuU B KU3HA 1 bu6mmoreka [JOK

yenoBeka. Tera u BemecTBa https://m.edsoo.ru/ffo
d210c

IlonsaTne o MeTomax IMO3HAHUS B XUMHUH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d227e

[IpakTuueckas padbora Ne 1 «IIpasuia 1 bubnnorexa [JOK

paloThI B 1a00paTOPUU U PUEMBI https://m.edsoo.ru/ffo

obpartieHus ¢ 1abopaTOPHBIM d23dc

000pyIOBaHUEM

Uucteie BemecTBa 1 cMecH. CIIocoOBbI 1 bubmuoreka [JOK

paseneHus cMeceit https://m.edsoo.ru/ff0
d26ca

ITpakTuyeckas pabora Ne 2 «Pa3nenenune | 1 bub6nuorexa [IOK

cMmeceil (Ha mpuMepe OYUCTKU https://m.edsoo.ru/ffo

MOBAPEHHOI coJn)» d28c8

ATOMBI U MOJIEKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0
d2a6e

XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK

(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ffo
d2be8

[IpocTele U COXKHBIE BENIECTBA 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0
d2a6e

ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
| | | |d2d50
10 |[3aKOH MOCTOSHCTBA COCTaBa BEILICCTB. 1 bubmuoreka [JOK
Xumuueckas popmyiia. BareHTHOCTB https://m.edsoo.ru/ffo
aTOMOB XMMHUYCCKHUX 3JICMCHTOB d2eae
11 ||OTtHOCHUTEIBbHAS aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTE IbHAS MOJICKY/IIPHAsS Macca https://m.edsoo.ru/ffo
d323c
12 |MaccoBast 10151 XMMHUYECKOTO DJIEMEHTA 1 bubmuoreka [JOK
B COEIMHEHUU https://m.edsoo.ru/ffo
d350c
13 ||[KomnuectBo BemtecTsa. Moib. 1 bu6mmoreka [JOK
Monsipaast macca https://m.edsoo.ru/ff0
d5230
14 | ®u3nyeckue U XUMAYECKUE SBICHUS. 1 bubmuoreka [JOK
XuMHYECKast peaKius https://m.edsoo.ru/ff0
d37fa
15 ||[Ipu3Haku U ycIOBHs MPOTEKAHUS 1 bubnnoreka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0
d3al6
16 ||3akoH coxpaHEHUS MAaCCHI BEIIECTB. 1 bubnuotexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0
d3b88
17 ||Berancnenns Koau4decTBa, MacChl 1 bu6mmoreka [IOK
BEIIIECTBA 110 YPAaBHEHUSIM XHMUYECKUX https://m.edsoo.ru/ff0
peakiuii d5708
18 ||[Kitaccudukamnmsi XAMUYIECKUX PEaKIIHiA 1 bubnuotexa [JOK
(coenmuHEHHUS, PA3TIOKEHHUS, 3aMEIIICHHS, https://m.edsoo.ru/ffo
obmeHa) d3f34
19 |M. B. JJomOHOCOB — yu&HBIN- 1 bub6nuorexa [IOK
sHnmkIoneauct. O6o0IIeHHE U https://m.edsoo.ru/ffo
CUCTEMaTHU3alis 3HAaHUI d40c4
20 ||[KonTponbHas pabota Nel o reme 1 1 bub6nuorexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0
d4290
21 || Boznyx — cmech razos. CocraB 1 bub6nuorexa [IOK
Bo3ayxa. Kucimopoa — 3ieMeHT u https://m.edsoo.ru/ff0
npocrtoe Bemecto. O30H d448e
22 || Ddusnueckue U XUMHUECKHE CBOMCTBA 1 bu6nmoreka [JOK
KUCJIOpo/a (peakiuu OKUCIICHHS, https://m.edsoo.ru/ff0
ropenue). [lonarue 006 okcumax d4614
23 ||Crtoco0ObI oTydeHusT KUCIopoa B 1 bubmmoreka [JOK
na00opaTOPUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0
[TpumeHeHue KUCIOpOaa d497a
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
24 |TenoBo# 3 PeKT XUMUIECKOM 1 bubmuorexka [JOK
peaKIMH, TIOHATHE O TEPMOXHUMHUYECKOM https://m.edsoo.ru/ffo
YpaBHEHHUH, YK30- U SHAOTEPMUUICCKUX d4790
peaKIusIX
25 |[TomuBo (He(Th, yroib U METaH). 1 bubmuoteka [JOK
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0
MPEAOTBPAIECHUS d4cda
26 |[[TpakTrueckas pabora Ne 3 mo Teme 1 1 bubmuorexka [JOK
«[Toxy4enue u cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0
M3Yy4YEHUE €r0 CBOHCTBY d4ae2
27 || Bogopoa — 3J€MEeHT U ITPoCToe 1 bu6mmoreka [JOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0
d4ddo
28 | ®usnueckre ¥ XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffo
d4ddo
29 |[[ToHsiTHE O KUCIIOTAX M COJIAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffo
d50d2
30 ||Crtoco0ObI oTyueHus: BOJIOpOa B 1 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ffo
d4ddo
31 |[Ipaktuueckas padora Ne 4 o Teme 1 1 bubnnoreka [JOK
«[TonmyueHue u cobupanue BoI0po/Ia, https://m.edsoo.ru/ffo
U3Y4YEHHE €r0 CBOMCTBY d4f42
32 ||MonsipHblif 00bEM ra3oB. 3aKOH 1 bub6nuorexa [IOK
ABorapo https://m.edsoo.ru/ff0
d542e
33 ||Beruncienuns 00bEMa, KOJIMUeCTBa 1 bu6mmoreka [JOK
BEIIIECTBA Ta3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0
KOJINYECTBY BEILIECTBA MK 00BbEMY d55a0
34 ||Berurcienus 00bEMOB ra3oB 10 1 bu6mmoreka [JOK
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0
00BEMHBIX OTHOIIEHUH Ta30B d5708
35 || ®usnueckre ¥ XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [IOK
BO/JIBI https://m.edsoo.ru/ffo
d587a
36 ||CocraB ocHoBaHui. [ToHsATHE 00 1 bubnmoreka [JOK
WHMKATOpax https://m.edsoo.ru/ff0
d59e2
37 ||Bona xak pactBoputenb. Haceimennsie u|| 1 bubmuorexa [JOK
HEHACBIILIEHHbIE pacTBOpbl. MaccoBas https://m.edsoo.ru/ff0
JI0JIsI BEIIECTBA B PACTBOPE d5b40
|38 HHpaKTI/IquKaﬂ pabota Ne 5 o reme H 1 H H 1 H HBI/I6J‘II/IOTCK& [HOK
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
«[TpuroroBieHne pacTBOPOB C https://m.edsoo.ru/ffo
orpeIeIEHHON MacCOBOM J10JIei d5eba
PacTBOPEHHOTO BEIIECTBA
39 ||[KontponpHas pabora Ne2 mo Teme 1 1 bubmmoreka [JOK
«Kucaopoa. Bomgopoa. Boma» https://m.edsoo.ru/ffo
d6342
40 ||Oxkcuapl: cocTaB, KiacCHpUKALNS, 1 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffo
d664e
41 |ITomyuyeHue U XUMUYECKHE CBOMCTBA 1 bubmmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ffo
OKCHUJIOB d664e
42 ||OcHOBaHMsI: COCTaB, KJIacCH(pUKAIIHS, 1 bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0
d67ca
43 |TlomyueHue 1 XUMUYECKHE CBONCTBA 1 bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0
d67ca
44 | KucnoTsl: cocTaB, Ki1acCupUKaIus, 1 bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0
dfee2
45 ||[Tonyyenue u XMMHUYECKUE CBONCTBA 1 bubnuotexa [JOK
KHCJIOT https://m.edsoo.ru/ff0
dfee2
46 ||Conu (cpeqHue): HOMEHKIATYPA, 1 bubnuoteka [JOK
CIOCOOBI OTYYEHUS, XHMHUECKHUE https://m.edsoo.ru/00a
CBOHCTBa d9474
47 |Ilpaktuueckas padora Ne 6. Pemenue 1 1 bubnnorexa [JOK
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe https://m.edsoo.ru/00a
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX d9b7c
COCIMHECHUI»
48 |['eHeTmyeckas CBSI3b MEXIY KiaccaMu 1 bub6nuorexa [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/00a
d9a50
49 |O6001menne 1 cucTeMaTH3aIus 3HaHUH 1 bubnuotexa [JOK
https://m.edsoo.ru/00a
d9ch?2
50 ||[KorTtpompHas padora Ne3 o Teme 1 1 bubnmoreka [JOK
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX https://m.edsoo.ru/00a
coeIMHEHH" d9ela
51 |[IlepBble MONBITKH Ki1accu(UKALIMU 1 bubnnoreka [JOK
XUMHUYECKUX dNieMeHTOB. [loHsTHE 0 https://m.edsoo.ru/00a
IPYIIax CXOMHBIX AIEMEHTOB doffa
|52 HHepI/Ioz[quCKHﬁ 3aKOH U H 1 H H H HBI/I6J‘II/IOTCK& LHOK
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
[lepromnyeckas cCHCTEMa XUMHYECKUX https://m.edsoo.ru/00a
snementoB JI. 1. MenzeneeBa da52c
53 |[[Ieproibl, TPyYIIIBI, TTOATPYIIIHI 1 bubmuorexka [JOK
https://m.edsoo.ru/00a
da52c
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX 1 bubmuoreka [JOK
sep. M3ororbrl https://m.edsoo.ru/00a
da342
55 ||CtpoeHue 2JIeKTPOHHBIX 000JI0UeK 1 bubmuorexa [JOK
aToMoB 311eMeHTOB [lepuouueckoit https://m.edsoo.ru/00a
cucremsl /. 1. Meneneena da6hc
56 ||[XapakrepucTHKa XUMUYIECKOTO eMeHTa| 1 bubnuorexa [JOK
110 €ro MoJIoKeHuIo B [leproanueckoi https://m.edsoo.ru/00a
cucreme /1. . Menneneesa da824
57 ||3nauenue [lepuoandeckoro 3akoHa st 1 bubnuotexa [JOK
pa3BUTHS HAyKu U ipakTuku. J[. U. https://m.edsoo.ru/00a
MenzeneeB — yu€Hblii, iegaror u da96e
rpakJJaHUH
58 ||9MeKTpoOTPHUIIATENFHOCTh AaTOMOB 1 bubnnoreka [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00a
daab8
59 |MonHas XuMUYeCKas CBSI3b 1 bub6mmoreka [IOK
https://m.edsoo.ru/00a
dac34
60 ||[KoBasleHTHas TIOJSIPHAS XUMHYCCKAS 1 bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00a
daab8
61 ||[KoBaneHnTHast HENoOJsAPHAS XUMHYECKas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00a
daab9
62 ||CTereHb OKHUCIICHHS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00a
dae28
63 ||OKHCIIUTENBHO-BOCCTAHOBHUTEIIbHBIC 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/00a
db076
64 ||OKHCIIUTENHN U BOCCTAHOBUTEIIN 1 bu6mmoreka [JOK
https://m.edsoo.ru/00a
db076
65 ||[KonTponbHas pabota Ne4 o reme 1 1 bubnuorexa [IOK
«Ctpoenue aromMa. XUMHUYECKast CBS3b» https://m.edsoo.ru/00a
db486
66 ||Pe3epBHBIN ypok. O000IICHUE 1 1 bubmmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/n Bceero|| Kont- [Mpak- || 13Y1C midposbIe
posbHble| THueckue | HHA oOpasoBarenbHbIC
paboThl | paboTEI PeCYpCBI
| L | | [db3sc
67 |[Pe3epBHbIi ypok. O000IICHNE U 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00a
d9ch2
68 |[Pe3epBHBIi ypok. O000IIEHNE U 1 bubmmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ffo
d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOI'PAMME

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS] OCHOBHOM

o0pa3oBareJbHOM MporpamMmsl (8 KJiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSEMOTO IIPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa30BaHus
pe3ynbTaTa
1 ITo Teme: "llepBOoHavYaIbHBIE XUMUYECKHUE MTOHSITHS"

11 pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX MOHSATHH: aroM, MOJIEKYIa,
XUMUYECKHM  DJIEMEHT, IPOCTOE€ BEUIECTBO, CIIOKHOE BEHIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOJAHAs), BAJCHTHOCTb, OTHOCHTENbHAs aTOMHas |
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI07Is1 XMMHUYECKOTO 3JEMEHTa B COEIMHEHHM, MOJSIPHBIM 00BeM, XUMHUYecKas
peakuus, KiaccuuKanus peakluid: peakiuy COeTUHEHUs, PEaKIMHU Pa3JIoKEHHUs,
peaKkIMM 3aMELIeHMs, peaKkIMM OOMEHa, 3K30- U HHAOTEPMHUYECKHE pEeaKluHu,
TEIVIOBOM 3 eKT peakiuu, pacTBOpP, MaccoBas J0Ji1 BellecTBa (MpOLEHTHas
KOHIIEHTpAlUs1) B pacTBOpE

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHI U NPUMEHATH 3TH
MOHSTHS ITPH ONTUCAHUM BELLECTB U UX MPEBpaIICHUN

13 HCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY JJIsl COCTaBieHHUS (OpPMyINl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUN

14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MacChl BEIECTB, MIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HUs1, 3aKoHa ABOTaapo

1.5 OTIpeIeNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHHSIX

1.6 KJIaCCU(UIIUPOBATh XUMUYECKHE peakuu (IO YHCIy U COCTaBy yYacTBYIOIIMX B



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

pEaKIMU BEIIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCHTCIBHYIO MOJICKYJIAPHYIO 1 MOJISIPHYIO MAaCChbl BEIIECTB

1.8

BBIYUCIIATh MaCCOBYIO JOJIO XUMHUYCCKOI'O 3JIEMCHTA I10 (bOpMy.]'Ie COCAMHCHUS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BECHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METOJbI MMO3HAHUS - HAOII0JIeHUE, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)

[To Teme: "Baxneiine npeacTaBUTENM HEOPraHUIECKUX BELIECTB"

2.1

PacCKpbIBATb CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: OKCHJa, KUCji0oTa, OCHOBAaHHC,
COJIb

2.2

OIIPEICTISTh MPUHAIC)KHOCTh BEIIECTB K OINPECICHHOMY KJIacCy COSIMHEHUH I10
dbopmynam

2.3

I(J'IaCCI/I(bI/II_II/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMUYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJATBEpXkJasi OINKMCAHME IPUMEpaMU MOJIEKYJSPHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPOIrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

cleoBaTh IpaBUIaM IIOJIb30BAHMUSI XUMHYECKOM IOCyloll M 1abopaTopHbBIM
0o0opyI0BaHUEM, a TaK)Ke MpaBUJIaM OOpallleHUs C BEIECTBAMU B COOTBETCTBUM C
UHCTPYKUMSMU IO BBINOJIHEHUIO JAaOOPAaTOPHBIX XMMHMYECKUX OIBITOB 10
HOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HbIX BeELIECTB (BOJOpPOJA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONIPEIEICHHONM MacCOBOM JI0JIEM pacTBOPEHHOIO
BEUIECTBA, IUJIAHMPOBaTh M IPOBOJUTh XHMHUYECKHE DKCIEPUMEHTBI IO
pacro3HaBaHHUIO PACTBOPOB ILEN0YEH U KUCIIOT ¢ HOMOIIBIO HHANKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHX U APYTrHe)

2.7

MMpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHYECKOU peaknuuu

ITo Teme: "llepuommueckuii 3akoH u Ilepuoanueckass cucTreMa XUMHUYECKHUX
sanementoB JI.MI. MengeneeBa. CrpoeHne aToMOB. XUMHYECKas CBSA3b.
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH"

3.1

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHI: SAPO aToma, 3JIEKTPOHHBIH
CJIOM aToMa, aToMHas OopOWUTaj b, paAMyC aromMa, XMMHUYECKas CBs3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAsI CBA3b, IEKTPOOTPHULATEIBLHOCTb, UOHHAs CBS3b, WOH,
KAaTHOH, aHUOH, CTENICHb OKUCIICHUS

3.2

KJ]aCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonuueckoil cucremsl
XUMHYECKHMX AJIEMEHTOB: pa3nyarh MOHATHUS "Ti1aBHas noarpynmna (A-rpymmna)" u
"mo6ounas noxarpymnna (b-rpynmna)", "maneie" u "Oonpime" nepuobl

3.4

PpacKpbIBaTbL CMBICII HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa I[I/I MCHI[GJ'IGCB&Z ACMOHCTPUPOBATH
ITIOHMMaHHEC HCpHO}IquCKOﬁ 3aBHUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT HX




nostoxkenus B [lepuoanueckoii cucreme

3.5

COOTHOCUTBH 0003HAYCHMS, KOTOphIE UMeIoTcs B Tabnuie "[lepuonnueckas cucrema
xumuyeckux snemeHToB .M. MenneneeBa" ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHsI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa, oOliee 4Yucio
AJIEKTPOHOB U PaCHpeieNICHUE UX MO FIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACIAATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCACIIAATL BUJ XHUMHYCCKOU CBSI3U (KOBaJIeHTHaﬂ u I/IOHHaH) B HCOPraHUYCCKUX
COCAUHECHUAX

IIpoBepsieMble 3JjIeMEHTHI coaepkaHud (8 Ki1acc)

Kon

[TpoBepsieMblii 3IEMEHT COJIep>KaHus

HepBOHa‘{aJ'ILHBIe XUMHNYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XuMuM B KM3HM 4Ye€JIOBEKAa. XUMHUA B CUCTEME HayK. Tena u
BelecTBa. GU3NUYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2

[TonsTe o MeroAax mo3HaHWs B XuMUHU. UucTele BemectBa M cmecH. CrocoOsl
pa3aeneHus cmecen

1.3

ATOMEI H MOJICKYIJIBI. Xumuueckue 3yeMeHThl. CHMBOJIBI XHMUYECKHX 3JICMEHTOB.
HpOCTBIe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKYJIHpHOG Y4eHuUue

14

XuMuueckas (I)OpMyna. BanenTHOCTP aTOMOB XHWMHYECKHUX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutensHas aroMHas wMacca. OTHocUTENIbHAs
MOJICKYJIApHas Macca. MaccoBas 10711 XUMHYECKOI0 3JI€MEHTa B COCTUHEHUHU

1.5

KonuyectBo BemectBa. Monb. MonsipHast macca. B3auMoCBs3p KONMMYECTBA, MAacChl U
YyuCia CTPYKTYPHBIX €IMHHMI] BellecTBa. PacdeTsl mo popMynaM XUMHUECKUX COSTUHEHUHN

1.6

dusuyeckue W XUMHYECKHE SIBIIEHUS. XHUMHUYECKas pCaknuusga U €€ IMPU3HAKH. 3akoH
COXpaHEHMSI MAacChl BEIIeCTB. XuMudeckue ypaBHeHHs. Kiaccuduxamuss XuMUYECKUX
peakiuii (CoequHeHus, pa3IoKeHUs, 3aMeIeHUs, 0OMeHa)

1.7

XVUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCY 10, ¢ MpaBuiIaMu paboThI B
n1abopaTopuu U MpHEMaMHu OOpalleHusi ¢ JabopaTOpPHBIM 000pYyIOBaHUEM, M3y4YEHUE U
onucaHue (pU3MUECKUX CBOMCTB OOpPa3lOB HEOPraHWYECKUX BEIECTB, HaOJIOJIEHUE
¢u3nyeckux (IUIaBICHHE BOCKA, TasHUE JIba, pACTUPAaHUE caxapa B CTYNKEe, KUICHUE U
KOHJIEHCALlMs BOJIbI) M XMMHUYECKUX (FOpEeHHE CBEYM, IPOKATMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOM) SIBJICHUH, HAONIOJCHHE W ONHMCAaHUE IPHU3HAKOB
NPOTEKaHUs XMMHUYECKHUX peakuuid (paszfio’keHue caxapa, B3aUMOJEHCTBHE CEpHOM
KHUCJIOTBl C XJOpHIOM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHUE Kere3a ¢ pactBopoMm comu Menu (II), m3ydenune crnocoOoB pasmeneHus
cmeceil (C TMOMOUIbIO MarHura, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTHIUIALIMUA,
xpomaTorpadusi), MpoBeIeHUE OUYMCTKHA IOBAPEHHOM COJIM, HAOJIOJIEHWE M OINHCaHue
pE3yJIbTAaTOB IPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUs Macchl,
CO371aHNe MOJIeNIel MOJIEKYIT (ITapOCTEP KHEBBIX )




Bakueiiue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx - cmech razoB. CoctaB Bo3ayxa. Kuciopon - 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxaenune kuciopoaa B mpupone, QU3NYECKUE W XUMHYECKHE CBONCTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenue xucimopoga. CrocoObl TOJMyYEHHs] KHCIOpPOaA B
nabopaTopur ¥ TpoMbIIUIeHHOCTH. KpyroBopor kuciopoaa B mpupone. O30H -
AJUIOTPOITHASI MO (DHUKAITHS KKCIOPOIa

2.2

TeroBoil 3d¢deKkT XUMHUYECKOM peakinh, TePMOXUMHUYECKHUE YpaBHEHHS, 3K30- U
OHAOTEPMUYECKUE PEAKIMU. TOIUIMBO: yrojb U METaH. 3arpsA3HEHHUE BO3/yXa, YCUICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIO0A

2.3

Bomopon - anemeHT W mpocToe BemecTBO. HaxoxaeHue Bomopoja B IPUPOJE,
duznyecKne U XMMHYECKHE CBONCTBA, MPUMEHEHHUE, CIOCOObI mosyueHus. Kucimorel u
COJIH

24

Monsipablii 00beM ra3oB. PacueTsl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBoicTBa Bonbl. Boma kak pactBopurens. PactBopbl. HaceliieHHble u
HEHACBILIEHHbIE PacTBOPHI. PacTBOpUMOCTH BellecTB B Bojie. MaccoBasi 10Jis1 BEILIECTBA B
pacTBope. XuMUYecKue CBOMCTBa BOJbl. OcHOBaHus. Poib pacTBOpoB B IpUpOJE U B
YKU3HU yesioBeka. KpyroBopot BoJibl B pupoje. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccugukanus Heopranmdeckux coenuHeHuid. Okcuabl. Kiaccudukanus okcuaoB:
cojeoOpasymomue (OCHOBHBIC, KHUCIOTHBIE, aM{(OTEpHBIE) H HECcoJeoOpa3yroIue.
Homenknarypa okcujoB. Ou3nueckne M XUMHYECKHE CBOWCTBAa OKcuaoB. llomyuenue
OKCH 0B

2.7

OcHoBanus. Knaccudukanus OCHOBaHMI: WICTIOYM W HEPACTBOPUMBIE OCHOBAaHMSI.
Homenknarypa ocHoBaHuii. @usuueckue W XUMHUYECKHE CBOMCTBA OCHOBaHUHU.
[Tonydyenne ocHOBaHMI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. @uU3ndeckue U XUMHIECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H.H. bekerosa. [Tonyyenue kuciaot

2.9

Comu. Homenknarypa coneil. @uszndeckue U XUMUYECKHUe CBoMcTBa coieid. [lomyduenue
cosent

2.10

I'eneTnueckas cBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COeIUHEHUI

2.11

XUMUYECKUN DKCIEPUMEHT: KAueCTBEHHOE ONpENeTIeHUe COJepKaHus KUCIopoJa B
BO3yXe, TOJydeHue, coOWpaHWe, pacro3HaBaHUE W H3YYCHHE CBOWMCTB KHCIOPO/IA,
HaOO/IeHUEe B3aMMOJACHMCTBUS BEIIECTB C KHUCIOPOJIOM M YCJIOBHUS BO3HHUKHOBEHHS H
MPEKpaIIeHUs TOpeHusI (IT0Xkapa), 03HAKOMJICHHE ¢ 00pa3llaMy OKCHJIOB U OIHCAHUE X
CBOICTB, TONyueHHE, cOoOMpaHUE, paclo3HaBaHWE M W3YYEHHE CBOWMCTB BOAOPOJA
(ropenwue), B3auMoeiicTBrue Bojgopoaa ¢ okcuaom meau (II) (Bo3aMOKHO MCIOIB30BaHUE
BUJICOMATEpHANIOB), HaONIIOJeHHe OOpa3oB  BEIIECTB KOJIMYECTBOM 1  MOIb,
UCCIICJIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHS BEMIECTB C PA3IUYHOH pPAaCTBOPHUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOW J0JE pacCTBOPEHHOTO BEIIECTBA,
BSaI/IMO,ZIeI\/IICTBI/Ie BOJbI C METaJIJIaMU (HanI/IeM nu KaJ'H)HI/IeM) (BOBMO)KHO HCIIOJIB30BAHUC
BUJICOMATEPHAIIOB), OMpEJCICHUE pPAcTBOPOB KHUCIOT U IIEeNoYell C TOMOIIBIO
WHIMKATOPOB, UCCIICIOBaHHE 00pa3I[OB HEOPTraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOMO/IeHue WM3MEHEHHs] OKpacKd HWHAMKATOPOB B pacTBOpax KHCIOT U IMIENOYeH,




u3ydyeHue B3aumopencteus okcuaa Meau (II) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METAJJIaMH, PEaKIUi HEWTpadu3aliud, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJIHOTO METajlla APYTUM M3 PacTBOpPa COJIM, PEUICHUE HKCIEPUMEHTATBHBIX
3a1a4 1o teme "BaxHeiire Kjaacchl HEOPraHMYECKUX COeTUHEHUI"

3 Ilepnonnueckuin 3akoH u llepuogmyeckas cucremMa xumudeckux daemeHToB [[.H.
Meunneneesna. Ctpoenue aTOMOB. Xumnueckas CBSI3b. OKHUCIIUTENILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1 [lepBble TONBITKH KIacCU(PUKAMM XUMHUYECKUX dieMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U MICTOYHO3EMENIbHBIC METAJUIbl, TaJOTeHbl, HHEPTHHIC
rasbl). DJIEMEHTBI, KOTOpble 00pa3yloT aM(poTepHbIe OKCUIBI i THAPOKCHIBI

3.2 Ilepnonnueckuin 3akoH. Ilepuoguyeckas cucreMa XuUMUYEeCKHX diaeMeHtos 1.
MenneneeBa. Koporkonepuonnas u nnuHHonepuoanas popmsl [lepuoanueckoit cucrembl
xumuueckux aviemeHtoB .M. MenneneeBa. Ilepuoasl u rpynnbel. OU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U FPYIIIIBI JIEMEHTA

3.3 Crpoenne aromoB. CocraB aromMHbIX snep. HMszoronel. Osektponsl. CrpoeHue
AJIEKTPOHHBIX 000J104eK aToMOB MepBbIX 20 XMMHUYECKUX 3JeMeHTOB lleprnoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepUCTUKAa XHUMHYECKOTO JJIEMEHTa IO €ro
nostoxkenuto B [lepuonunueckont cucreme .M. Menneneena

3.4 3aKOHOMEPHOCTH M3MEHEHHUS pajiyca aTOMOB XUMHUYECKHUX SJIEMEHTOB, METAUIMUECKUX
U HEMETAUIMYECKUX CBOMCTB MO rpynmam M nepuojaaMm. 3HaueHue llepuoamueckoro
3akoHa W lleproanYecKOd CHCTEMbI XMMHYECKHUX 3JIEMEHTOB I PA3BUTHS HAYKU H
npaktuku. J[.1. Menzenees - yueHblil U TpaKIaHUH

3.5 XuMudeckas CBSI3b. KoBaneHTHas (monsipHas u HETIOJISIPHAS ) CBSI3b.
DIEKTPOOTPUIATEIIBHOCTh XUMUICCKUX IEMEHTOB. MOHHAs CBSI3b

3.6 Crenenp  okucineHusa. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIN

3.7 XVUMUYECKUH 3KCHEPUMEHT: H3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETaJUIOB,
B3aMMOJICICTBHE TUIPOKCHIA IIMHKA C PAcTBOpaMHM KHUCIOT W WIeouYed, IMpOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUui
(ropeHue, peakluy pas3ioKeHUsl, COETUHEHUS)

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Xumust. 8 kiacc: yue0. st obmieoopazoBarenbHbIX yapexaenuii / O.C. TabpuensH. - 3-e u3.,
crpeotut. - M.: Jlpocga, 2022. - 286 c.

Xumust. kiace: yae0. s obmieoopazoBatenbHbIX yupexaenuit / O.C. 'abpuensH. - 3-¢ u3/., CTPEOTHIL.
- M.: [lpoda, 2022. - 288 c.
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