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I. Conep:xanue yuyeOHOTO npeaMeTa

— @enepanbHbIi rOCy1apCTBEHHBIA 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO O0IEro 00pa30BaHUs, YTBEPKACHHBIN MprKka3oM MuHHCTEpPCTBA 00pa30BaHUS
u Hayku Poccutickoit ®deneparuu ot 17.12.2010 r. Ne 1897 (¢ u3MeHEHUAMH )

— IlpumepHnas ocHoBHasi oOpa3oBaTefibHasl MPOrpaMMa OCHOBHOTO 0O0IIero oOpa3oBaHus, 0Jo0OpeHHasl peuieHrueM ¢eaepaibHoro y4eOHO-METOUYECKOro
o0BeuHeHus 1o 00memMy obpasoBanuto (IIpotokon ot 8 ampens 2015 r. Ne 1/15 B penakuuu npotokona Ne 1/20 ot 04.02.2020 r.

— @enepanbHas o0pazoBaTeNnbHas IporpaMmMa OCHOBHOTO 00I11ero o0pa3oBanus, yreepxkaeHHas Munnpocsemenus: Poccun ot 18.05.2023 1. Ne 370

— OcHoBHas o0pa3oBarenbHas mporpamma ocHoBHOro obmiero oopasosanust MAOY COILL Ne 22 (®I'OC), npunsitas pemennem [legaroruyeckoro cosera,
nporokoi Ne 1 ot 29.08.2023 r.; yrBepxkaeHHas npukazom Ne 190 -O ot 29.08.2023 r.

—  ®epepanbHas paboyasi mporpaMma OCHOBHOT'O 00IIIero 00pa3oBaHUs MpeaMeTa «XUMHUS»

HHOACHUTEJBHAA 3AIIUCKA

[IporpamMma 1Mo XUMHM Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHMs COCTaBJieHA Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOECHHS OCHOBHOIM
o0pa3zoBaTenbHONM IPOTpaMMbl OCHOBHOTO oOmiero oOpasoBanusi, mpenctaBieHHbIX B PI'OC 00O, a Taxke Ha ocHOBE (emepaibHON paboyeil MporpaMMel
BOCIIUTaHUS U C YUETOM KOHIIECTILIUH MPENoiaBaHusl yueOHOro npeaMera « XumMus» B 00pa3zoBaTebHbIX opranusanusax Poccuiickoil ®@enepanum.

[IporpaMMa no XxumuM Ja€T MpeACTaBICHUE O ILeNsAX, oOued crpaTeruu oOydyeHHUs, BOCIUTAHUS M pa3BUTHA OOy4alOLIUXCSl CpPEeICTBaMU y4eOHOIr O
IpeaMeTa, yCTaHaBIMBaeT 00s3aTelabHOe MPEIMETHOE COJepKaHUe, MPeIyCMaTpUBaeT pacHpeesieHHe ero mo KjiaccaM M CTPYKTYpHpOBAaHHE IO pas3jienaM U
TEMaM IPOrpamMmsal o XUMHH, OMPECACIIACT KOJIUYCCTBCHHBIC U KAYCCTBCHHBIC XAPAaKTCPUCTUKN COACPIKAHUA, pPCKOMCHAYCMYIO IMOCJICA0BATCIIbHOCTh N3YUCHU A
XUMUU C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aromuxcs, Ompeaesser
BO3MOYKHOCTH TIpeMeTa ISl peaju3ald TpeOOBaHW K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOyueHHMs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHUs NMpeaMeTa U OCHOBHBIX BUIOB Yy4eOHO-IO3HABATEIBbHOM
JeSITEIbHOCTH 00Y4aroIerocs o OCBOCHUIO Y4€OHOTO COJepKaHUSI.

3HaHuEe XUMHUH CITY>)KUT OCHOBOH /7151 (JOPMHUPOBAHUS MUPOBO33PEHHSI 00YUaIOIIErocs, €ro MpeACTaBIeHUu 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMUEH MPEACTABICHHUS O B3aMMOIIPEBPAIIEHUX YHEPTUU U 00 IBOJIOIMHU BEIIECTB B MIPUPO/IE, O MYTAX PEIICHUS TJI00aThHBIX IPOOIeM
YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUYECKOH, MMUIIEBON M HKOJIOTUYECKOM 6€301MacHOCTH, MPOOIEM 3/IpaBOOXPaHEHHS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH I caMOpa3BUTHS U OPMUPOBAHUS KYIbTYpPbI JMUHOCTH, €€ 001Iei U (yHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBINIJIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OOYy4YarOIMUXCs, HABBIKOB WX CAMOCTOSITEIHHOW y4eOHOW IesTeIhHOCTH,
HKCHEPUMEHTAIbHBIX M UCCIIE0BATEILCKUX YMEHUN, HEOOXOJMMBIX KaK B TOBCEAHEBHOM KU3HU, TaK M B MPO(PECCUOHATLHOMN e TEIbHOCTH;



3HAaKOMMUT €O CIIEHU(PHUKON HAyYHOI'O MBIIIICHHS], 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIsJIa HA €JMHCTBO MPUPO/IBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TarnoM
B (DOPMHUPOBAHUU €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00yUaroIIuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTUYECKOE
o0Opa3oBaHKe 00yJarOIHUXCS.

JlaHHbIE HaANpaBiCHUS B OOYYEHHWH XHMHUHU OOECIICUMBAIOTCA CHEHU(PHUKONW COIEp)KaHHs Y4eOHOrO MpeaMeTa, KOTOPBIM SBISAETCS IeNarornyecku
aJlalTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMMHU Ha ONPEAeIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHusi OPHEHTUPOBAH Ha OCBOCHHE OOYUYAIOMIMMUCS CHCTEMBbI IEPBOHAYAIBHBIX OHATHI XUMHH, OCHOB
HEOPraHMYeCKOM XMMUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX IOHATHH OpraHu4YeCcKOi XUMHH.

CtpykTypa comepkaHusi IporpaMMbl IO XUMHUHM CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO NOX0/a K e€ n3ydennto. ComeprkaHue CKIabIBACTCS U3 CUCTEMBI
MOHATUI O XMMMYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMbl MOHATHH 0 XMMHUYecKOH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHM30BAHbI MO IPUHIIMILY
MIOCJIE0BATEIBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHUX IIPE/ICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuoanueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— Y4€HHS O CTPOEHUH aTOMa U XUMHYECKOH CBA3H;

— NpeACTaBICHUH 00 3JIEKTPOIUTUYECKON IMCCOLUAIMY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU IOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEIbHO OT OJIHOTO
YPOBHSL K JPYrOMY, BBINOJHAA (PYHKIUU OOBSICHEHHS] U MPOTHO3MPOBAHUS CBOWCTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTHYECKOrO MPUMEHEHHUS U MOJIy4YCHHS
U3Y4aEeMBbIX BEILLECTB.

OcBoeHME IporpaMMbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XMMHUYECKOM COCTaBISIOLIEH HAay4YHOH KapTUHBI MUpPA B JIOTHKE €€
CUCTEMHOM IIPHUPOJIBI, IECHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METO/aM I03HaHUs B Hayke. M3ydyeHne XUMHUN IPOUCXOJUT C IPUBIICUCHUEM 3HAHUM U3
paHee U3y4YeHHbIX Y4eOHBIX peamMeToB: «Okpyskaromuil Mupy», «buonorus. 5—7 knacce» u «Pu3nka. 7 Knacey.

[Tpy u3ydeHUH XUMHM TPOMCXOIUT (OPMHPOBAHME 3HAHUN OCHOB XUMHMUYECKOH HAyKHW Kak OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JEeSITEIbHOCTH YeJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphl. 3ajada y4eOHOro MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMbBI X MMHUYECKUX
3HaHUI — BaXHEHIINX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIO0KEHUH, TOCTYIHBIX 0000OIIEHNH MHUPOBO33PEHUYECKOTO XapaKkTepa, sI3blka HayKH, B
MPHUOOIIEHNN K Hay4YHbIM METOaM MO3HAHMS MPU U3YYEHUHU BEUIECTB M XMUMUYECKUX peaklui, B (JOPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOM M Yy4eOHO-HCCIEeNOBaTeIbCKONW JEATENIbHOCTH, OCBOGHUHM IpaBHJ O€30macHOro oOpalieHHus C BelIeCTBaMHU B
MOBCEIHEBHOM KU3HH.

[Ipu u3yyeHrr XUMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOpENH Takue 1EeNH, KaK:

— (OpMHUpPOBaHUE WHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOH K €CaMOOOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIBHOMY IMPHHATUIO PELICHMIA,
CIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSAM KU3HH;



— HaIlpaBJIEHHOCTh 00YYCHHUSI Ha CHCTEMATHYECKOE MPUOOIICHHE O0YJarOIIMXCS K CAMOCTOSITEILHON MO3HABATEILHON JEATEILHOCTH, HAYYHBIM METOJIaM
MMO3HaHMS, POPMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

—obecrieyeHne yCIIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTIBITA PA3HOOOPA3HOM NeATEeHbHOCTH, TIO3HAHUS U CAMOTIO3HAHHUS, KITFOUECBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI ), UMEIOIIHNX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue 001IeH QYHKIIMOHAILHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSICHATh M OIICHUBATH SIBJICHUS OKPYXKAIOIIETO
MHpa, WCTOJb3ysd 3HAHUS M OIBIT, MOJYYEHHBIC MPU H3YYCHHUH XHUMHH, MPUMEHSATh WX IPH PEIICHHH NpoOJIeM B IOBCEIHEBHOW XU3HH W TPYIOBOU
JICITEIILHOCTH;

—opmupoBanue y oOydarOmMXCS TYMAaHUCTHYECKUX OTHOIICHHWHA, MOHUMAHUSA IIEHHOCTH XUMWYECKMX 3HAHUW IS BBIPAOOTKH SKOJOTUYECKU
1[e1ecO00Pa3HOr0 MOBEACHHS B ObITY M TPYIOBOU JESITENILHOCTH B LIEJISIX COXPAHEHHs CBOETO 3[I0POBBS M OKPY>KAIOIIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHHWIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(DUIIS ¥ HAITPABJICHHOCTH JATBHEHUINIETO O0yYeHUSI.

OO1iee 4ncao 4acoB, OTBEAEHHBIX Ul U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO 0O0IIero oOpazoBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEZIeI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COJAEP/KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumun. Poias XMMuM B JKM3HM 4elloBeka. XUMHUs B cucTeMe Hayk. Tena u BeniectBa. dusnueckue CBOMCTBA BEHIECTB. ArperaTHOE COCTOSTHUE
BenlecTB. [loHsTHE 0 MeTOaX MO3HaHUS B XUMuUU. UncThle BemecTBa U cMecu. CriocoObl pa3/iesieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMHUUYECKUE 3JIEMEHTBI. CHMBOJIBI XUMUUYECKUX 2JIEMEHTOB. IIpoCcThie U cl105KHBIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XUMHYECKHMX D3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENbHAas aTOMHas Macca.
OTtHOcuTENnbHAS MOJIEKYJISIPHAsE Macca. MaccoBasi 10JIs1 XMMUYECKOTO AJIEMEHTA B COEJUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsA3b KOMMYECTBA, MacCchl M YHCla CTPYKTYPHBIX €IUHUI] BellecTBa. Pacué€rsl mo gopmymnam
XUMHUYECKUX COCTUHEHUM.

du3nyecke W XUMHYECKHE SBJICHHSA. XHUMHUUYECKas pakuuga u eé IMPpU3HAKH. 3akoH COXpPaHCHUA MacCChbl BCUICCTB. XnuMuyeckme YpaBHCHHA.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3IokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH MOCy[0d, MpaBuiaMu paboThl B JaOOpaTOpuM W MpHEMaMHU OOpalleHus ¢ J1abopaTOpHBIM 000pyIOBaHMEM, HM3Y4YE€HUE U
oNnucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILECTB, HAOMOIeHHEe (PU3NUeCKuX (IJIaBJI€HHE BOCKA, TasHUE JIbJja, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJICHCAIUs BOJIbI) U XMMHUYECKHX (TOpEeHHe CBEUYH, MPOKATUBAHUE MEIHOW NMPOBOJIOKH, B3aUMOJIEHCTBUE Mella ¢ KMCIOTON) ABJICHUH, HaOII01eHue
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U ONHCaHWE NPU3HAKOB IMPOTEKAHHS XUMHUYECKHX peakIuil (pa3ioxeHHe caxapa, B3aUMOJEWUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3iioKeHue
runpokcuaa meau (II) mpu HarpeBaHuu, B3auMoJieiicTBUE xkene3a ¢ pactBopoM cosn meau (1), u3ydenue crocoboB pa3feneHust CMeceil: ¢ IOMOIIbI0 MAarHuTa,
¢bunbTpoBaHUE, BHIIApUBaHUE, NUCTUIUIALUSA, XpoMaTorpadus, MpoBeeHne OYUCTKU MMOBAPEHHON COJIM, HAOJIOJIEHWE M OMHCAHHE Pe3yJbTaTOB IPOBEICHUS
OIIbITa, UJUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS Macchl, CO3JaHUE MOENIEH MOJIEKYJI (I1apOCTEP/KHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bozayxa. Kucimopon — sneMeHT u mpocToe BemecTBo. HaxoxkaeHune Kuciopoja B mpupoze, Gu3nyecKkue U XUMHUECKUEe
cBoiictBa (peakiuu ropeHusi). Okcunbl. [lpumenenue kuciopoga. CrocoObl ModydeHHs] KHUCIOpoaa B jabopaTopud M MpoMblIUIeHHOCTH. KpyroBopor
Kuciopoaa B npupozae. O30H — amoTponHast MOAU(GUKAILUSA KUCIOPOa.

TemnoBoii 3¢ heKkT XUMUYECKOW peakIui, TEPMOXUMHUYECKUE YpPaBHEHUS, 9K30- U SHIOTEPMHUYECKHE PeaKIUH. TOIIMBO: yroib U MeTaH. 3arpsi3HeHHe
BO3/yXa, YCHJIEHHE MTapHUKOBOTO Y deKTa, pa3pymeHHe 030HOBOTO CIIOSL.

Bogopon — snemeHT U npoctoe BemiecTBo. Haxoxknenue Bogopoaa B npupoze, Gu3nyecKkue U XMMUYECKUe CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOTYYECHHUS.
Kucnorsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBOMCTBa BOAbl. Bona kak pactBoputens. PacTBopsl. HackleHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PacTBOpMMOCTH BEeIECTB B Boje. MaccoBas
JI0JI1 BELIECTBA B pacTBOpe. XUMHUYECKHE cBoOMcTBa BOAbl. OcHOBaHUA. Poiib pacTBOpOB B IpHUpOAE M B KU3HU 4yeloBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus wneopranmueckux coeaunenuid. Oxcuabl. Kiaccudukamus okcugoB: cosjeoOpasyromue (OCHOBHBIE, KHCIOTHBIC, amM(pOTEpHbIE) U
HecoJnieoOpa3zyromue. Homenkiatypa okcuioB. dusndeckue 1 XMMHUECKUEe CBOMCTBAa OKCUAOB. [losyuenne okcumos.

OcHoBanus. Knaccudukanus ocHOBaHUM: HIENOYM U HEpacTBOpPHMbIE OocHOBaHMA. HomeHknaTypa ocHoBaHuil. dusnueckue M XMMHUYECKHE CBOICTBA
ocHoBaHui. [lomydeHre OCHOBaHHUM.

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucinor. @usnueckue ¥ XUMUYECKHEe CBOMCTBA KUCIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue KucioT.

Comu. Homenknatypa cosneil. @u3znueckre 1 XuMuyeckue cBoricta coieil. [lomydenue coneil.

I'enernueckas CBA3b MEXKAY KJacCaMHM HEOPTraHMUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJEIICHUE CO/EePKaHUs KUCIOpoAa B BO3AyXe, MOIy4YeHHe, coOupaHue, paclio3HaBaHUE U M3y4eHHE CBOWCTB KHCIIOpOJAa, HaOI0IeHIE
B3aMMOJICHCTBHS BEILECTB C KMCIOPOJOM U YCIOBUS BOSHUKHOBEHMS M IpEKpallleHUs TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCHIOB U OMHCAHUE UX
CBOWCTB, TMOJyYeHHEe, COOMpaHHUE, paclo3HaBaHWE M W3YYCHHE CBOWCTB BOAOpona (TOpeHue), B3aumMmojeicTBue Bomopona ¢ okcugaom meau (II) (BozmoxHO
UCMOJIb30BaHUE BHUICOMATEPUAIIOB), HAOMIOCHNE 00pa3lloB BEIIECTB KOJMUYECTBOM 1 MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH PAcTBOPEHHS BEILIECTB C PA3TUYHOM
PacTBOPUMOCTHIO, PUTOTOBIIEHWE PACTBOPOB C OMPEACIEHHON MACCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAIaMU (HaTpUEeM U
KaJbIeM) (BO3MOKHO HCIOJIb30BaHUE BUIECOMATEPHAJIOB), UCCIEIOBAHNE 00Pa3ll0B HEOPraHMUECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAONIOJICHHE W3MEHEHUs



OKpacKy HMHAMKATOPOB B pacTBOpax KUCIOT U LIeJI0Yel, u3ydyeHue B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom cepHON KHCIOTBI, KUCIOT ¢ METalllaMH,
peakuuil HeUTpaau3anuy, MOJIyYeHUEe HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOIO METajula IPYTMM U3 pacTBOpa COJH, PELICHUE IKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelume Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Ilepuonnuecknii 3axkon u Ilepuoamueckass cucrema xumudeckux sjemeHtoB /. M. MengeneeBa. CtpoeHne atomMoB. XHMMH4YECKasi CBSI3b.
OKHUCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKIHU

[lepBble MOMBITKH KJIACCH(HUKAIMA XUMHUYECKUX 3JeMEHTOB. [IoHATHE O TpyImax CXOIHBIX AJIEMEHTOB (ILEIOYHBIE M INEIOYHO3EMENbHbIE METalbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUABI U THIPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepmommueckass cucrema xumuyeckux dneMmeHToB [I. WM. MenneneeBa. KopoTkomepuoanas W UiMHHONEpUonHAs (HOPMBI
[lepuoguueckoit cucremsl xumudeckux 3aemeHToB J[. M. MenneneeBa. Ilepuoas! n rpynnel. @u3nuecKkuil CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB IeproJa U
IPYMIIbI 2JIEMEHTA.

Crpoenue aromoB. CocraB aromHbIX sziep. M3otombl. DnekrpoHbl. CTpoeHHE 3JEKTPOHHBIX O000J0YEeK aTOMOB MepBbIX 20 XMMUYECKHUX 3JEMEHTOB
IIepunonnueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuka XUMHUYECKOIO 3JIEMEHTA IO €ro noJjokeHuto B [lepuonnueckon cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS paJiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX M HEMETAJNINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJIsl pa3BUTHs HayKu U npakTuku. J{. . MenzaeneeB — yu€Hblil u
IpaXXIaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (1osisipHasi U HENOJIIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakliuu. [Iponeccsl okuciienus u BoccTaHoBiIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METAIJIOB W HEMETAJJIOB, B3aUMOJEHCTBHUE TMAPOKCHJA LIMHKA C pacTBOPAMHU KHUCIIOT U ILEJNO4YeH, MPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (fropeHue, peakiiuu pa3iokKeH!s, COETUHEHUS).

Mesicnpeomemmwie céasu

Peanuzanus MEXNpeAMETHBIX CBA3€M NMpPU M3yYEHUH XUMHUU B 8 KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MIOHATHUM, TaK Y TIOHATUH, SIBJISIFOIIUXCSI CACTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAay4YHbIC TOHSTHSA: HAay4YHBIA (DAKT, THUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukaius, MepuoJAUYHOCTh, HAOJIOJIEHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHKE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JEKTPUUYECKUN 3apsiji, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (pu3nyeckre BeIMYUHBI, €UHULIBI H3MEPEHUs, KOCMOC, IIaHeThl, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE UCKOTIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTrBo 1 XUMHYeCKasi peakuus



[Tepuonuueckuii 3akoH. [lepuoauueckas cucreMa xumudeckux sneMeHToB [. . MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPHUOJOB, Kanus, KAIbLUUS U UX COCIMHEHUNA B COOTBETCTBUU C IOJOKEHUEM 3JEeMEHTOB B [leproanueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIIMUYECKON PEILETKU U
BHJ1a XUMUYECKOH CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEHICCTB. XMMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIACCAM HEOPTaHHMUYECKUX
COEIMHEHM, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEIIECTB.

Krnaccudukanus XUMHYECKUX PEAKIIUH 110 Pa3TUYHBIM MMPU3HAKaM (TI0 YHUCITY ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (dEKTy, 1Mo
W3MEHEHUIO CTEMEHEH OKHUCIICHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, [0 YYaCcTHIO Karaiau3aTopa). DK30- M DHIOTEPMUYECKHE pPEeaKlHH,
TEPMOXHUMHUYECKUE YPABHCHHUSI.

[TonsTre o ckopoctu xuMudeckoil peakiuu. [lonstre 06 oOpaTUMbBIX U HEOOPATUMBIX XUMUYECKUX peakiusxX. [IoHsITHe 0 TOMOT@HHBIX M reTepOr eHHBIX
peakuusx. [lonstue o katanuse. [loHsATHE 0O XUMUYECKOM paBHOBECHHU. PaKTOPHI, BIMSIOMIMNE HA CKOPOCTh XMMUYECKOW PEAKLMHU U TMOJ0KEHUE XUMHYECKOIO
paBHOBeECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE — PEAKIIMU, JJICKTPOHHBIM OallaHC OKHUCIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBlieHWE YpaBHEHHM
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKINIl C HCIOIB30BAaHUEM METOIa SJIEKTPOHHOTo OanaHca.

Teopus PMEKTPOIUTUYECKON AMCCOLUUALMH. DJIEKTPOJHUTHI U HEDJIEKTPOIHUTHL. KaThoHbI, aHHMOHBI. MeXaHuU3M IUCCOIMAIlMK BEUIECTB C Pa3IMUYHBIMU
BUJAMU XUMUYeckoil cBs3u. Ctenenp aucconuanui. CUIbHbBIE U c1a0ble JEKTPOIUTHI.

Peakiiun nonHoro oomeHa. YclioBUsl MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa, TIOJIHbIE U COKpalI€éHHbIE MOHHBIE ypaBHEHUS peakiuii. CBONWCTBA KU CIIOT,
OCHOBAHUH U CcOJIe B CBETE MPECTABICHUN 00 ANIEKTPOIUTHIECKON Arccorualii. KauecTBeHHbIe peakiini Ha HOHbL. [IoHATHE O THAPOIH3E CONEH.

Xumuueckuii IKcnepumenm:

O3HaKOMIICEHHE C MOJENSAMH KPUCTAJUTMUECKUX PEIIETOK HEOPTaHHMYECKUX BEIIECTB — METaJUIOB MU HEMETaJuIoB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJmopusia HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pPeakluu OT BO3JEUCTBHS PA3IUYHBIX (DAKTOPOB, UCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB BELIECTB, MpOLECCa IUCCOIMAIMU KHUCJIOT, IIeJIoYed u cojed (BO3MOXKHO HCIOJb30BAHME BHUJEO MATEPHANIOB), IPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOIIUX MPU3HAKK MPOTEKAHMS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHuE OcCajika, BBIJCICHUE ra3a, 00pa30BaHUE BOJbI), OMBITOB, UILTFOCTPUPYIOITUX
MPUMEPHl OKUCTUTENFHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHue, peakiuu pa3ioKeHUs, COeAMHEHNUS), paclioO3HaBaHUE HEOPTaHUYECKHX BEHIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKIIUN HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/uibl M UX COeIMHEHUS

OO6mrast xapaktepucTruka rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (PU3NUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOrTeHOB. XMMHUYECKHWE CBOWMCTBA Ha MpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeTalllaMd, HeMeTalUlaMH, mienodamu). XiopoBojaopoxa. ComsHas
KHUCJI0Ta, XMMUYECKUE CBOMCTBA, MOJyYeHUE, MPUMEHEHKE. JeiicTBHE XJIopa U XJIOPOBOIOPO/Ia HA OPTaHU3M 4YeJIoBeKa. BaxkHenIe XJIOpUIbl 1 UX HAXO0XKICHUE
B IIPUPO/IE.



OOwias xapakreprcTuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOSHMS AaTOMOB, XapaKTepHble CTeneH! okuciaeHus. CTpoeHue U pusnyeckue cBOMCTBa
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIIMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3NIECKUE U
XUMUYeckue cBoicTBa. OKCHABI cepbl KaK MPEACTaBUTENM KUCIOTHBIX OKcHIO0B. CepHas KucioTa, (pu3MyYecKMe M XUMHUYECKHe CBoOMcTBa (0oOmIMe Kak
NPEJCTaBUTENS Kllacca KHUCIOT M creruduueckue). XUMUYECKHE PEaKIMH, JIekKAIMe B OCHOBE HPOMBIIUICHHOTO CIIOCO0a IMOJyYEHHsS] CEPHON KHCIOTHI
ITpumenenue cepHoil kucinotsl. Coau CepHON KHCIOThI, KAUECTBEHHAs peaklus Ha cyiab(ar-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUI B pupoje. XUMUYECKOe
3arps3HEHUE OKPY)KAIOIIEH Cpelibl COSTMHEHUSMH Cepbl (KUCIOTHBIE TOKIH, 3arpsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPe10TBPAILCHHS.

OOw1ast xapakTepucTHKa 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIIEHHs. A30T, paclipoCTpaHEHHUE B IIPUPO/IE,
¢usnyeckne U XUMHUECKUe cBorcTBa. KpyroBopor azora B mpupoae. AMMHUAK, ero (pu3nuecKkue ¥ XMMUYECKHE CBOICTBA, moiydyeHne u npumeHeHue. Conn
aMMOHMSI, UX (U3MUECKUE U XUMHUYECKHE CBOWCTBA, NpuMeHeHne. KauecTBeHHas peaklis Ha MOHbl aMMOHHUSA. A30THasl KUCIIOTa, €€ MoylyuyeHue, pu3sndeckue u
XMMHAYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kilacca KUCIOT U crenuduueckue). Vcrnonp30BaHrne HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MUHEPAIBbHBIX
yaoOpeHuil. XuMu4yeckoe 3arps3HeHUE OKpYXKarolled Cpelbl COCUHEHUSAMH a30Ta (KUCIOTHbIE OXKIM, 3arps3HEHHEe BO3AyXa, MOYBBI U BOg0EMOB). Pocdop,
ayutoTponHble Monudukamun (ocdopa, ¢uszndyeckne u xummueckue cpoiictBa. Okcun docdopa (V) m dochopHas kucnora, Gpu3ndeckne M XUMHUECKHUE
CBOMCTBa, osyyeHue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAJIbHBIX YA00PEHUH.

OOmast xapaktepuctuka 37eMeHTOB [VA-rpynnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETNEHHW OKHUCICHHS. YTIEpOJ, aJUIOTPOIHEIE
MoUUKALMK, PaCIPOCTpaHEHUE B Ipupoje, pU3ndeckue U XUMudeckue cBoicTBa. Ancopobuus. Kpyrosopor yriaepona B mpupoge. Okcuabl yriepoja, Ux
¢u3nveckne M XMMHYECKHE CBOMCTBA, ACWCTBUE HA JKMBBIC OPraHU3MBI, MOJyYE€HHE W MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbI, CBS3aHHBIE C OKCHIOM
yriepoza (IV), runoresa rino6aabHOro MOTEIUIEHUS KIMMAaTa, HapHUKOBBIN 3P QeKT. YronbpHas KUCIoTa U €€ COlM, UX (U3NYECKUEe U XMMHUYECKHE CBOMCTBA,
nojlydeHne W npuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHar-noHbl. Mcmomb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, TMPOMBIIIICHHOCTH W CEIBCKOM
XO35UCTBE.

[lepBoHayabHBIE TMOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCTUHEHHUSX yriiepoaa (METaH, 9TaH, STWIICH, alleTHJICH, STaHOJ, TIIHIEPHUH, YKCyCHas
kuciota). [lpupoaHbie HICTOYHUKH YIIIEBOOPOJOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTKH (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH.
[ToHATHE O OMOJIOTMYECKH BAKHBIX BEIIECTBAX: JKMpax, OENKax, YIriIeBoJaXx — M UX POJIM B JKM3HM YellOBeKa. MarepuanabHOE €IWHCTBO OPTraHHMYECKUX H
HEOPraHUYeCKUX COCTUHEHUH.

Kpemunii, ero ¢usndeckne U XUMHUYECKHAE CBOWCTBA, MONydeHUe U npuMeHeHue. CoenmuHeHns KpeMHHs B mpupojae. OOuiie npencraBieHuss 00 OKCHIIE
kpemHus (IV) u kpeMHueBoi kuciote. CUIMKAThI, UX MCIIOJIb30BaHKHE B OBITY, B IPOMBIIIICHHOCTH. BaxkHele cTpouTeabHbIE MaTepUabl: KepaMHuKa, CTEKIIO,
LIEMEHT, 0€TOH, kene300eToH. [Ipoliaembl 6€301MacHOro UCTONIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oO0pa3IOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHON KHCIOTHI, NMPOBEICHHE KaYeCTBEHHBIX PEAKIMH Ha XJIOPHI-WOHBI M HAOIOJCHHE
NPU3HAKOB MX TPOTEKAHUs, OMBITH, OTpaxkarollue (U3NYECKHe W XUMHUYECKHE CBOICTBAa TaJOr€HOB M HUX COEJMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpHAIOB), O3HAKOMJIEHHE C 00pa3liaMy XJIOpUAOB (TaJOreHH10B), 03HAKOMJIEHHE ¢ 00pa3laMH cepbl U €€ COeMHEHUS MU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HaOIOJeHUE TMpolecca OOyriauMBaHMUsA caxapa MO JeHCTBUEM KOHIIEHTPHUPOBAHHOW CEpHOW KHUCIIOTBHI, U3y4yeHHE XHMUYECKHUX CBOMICTB
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pa30aBiIeHHON CEpPHOM KUCIOTHI, IPOBE/IEHNE KAYECTBEHHON Peakuu Ha Cyab(haT-uoH U HAOII0eHHE PU3HAKa €€ MPOTEeKaHUs, 03HAKOMJICHHE C (PU3NYECKUMU
cBoiicTBamMu a30T1a, Gocdopa u Ux coenuHeHUH (BO3MOKHO HCIOIB30BaHUE BHICOMATEPHANIOB), 00Opa3laMu a30THBIX U (PochOpHBIX yIOOpEeHHIA, MOTYUCHHE,
coOupaHue, pacro3HaBaHHE M M3yUYeHUE CBOICTB aMMHaka, MPOBEJCHNE KaYyeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocdaT-uOH M U3yueHUE MPHU3HAKOB UX
IIPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbI (BO3MOXKHO HCIOJb30BaHUE BHUJEOMATEPUANIOB), HU3yUEHHE MOJENen
KPUCTAINIMYECKUX PEMIETOK anMmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcOpOLMU pPACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IPOTHBOTra3a, MoJy4YeHne, coOupanue, paclio3HaBaHUE U U3yUEHHE CBOMCTB YIIIEKHUCIIOTO Ta3a, IPOBEeIeHNE KaueCTBEHHBIX peakluii Ha KapOoHaT U
CUJIMKAT-UOHBI U U3yYEHUE NIPU3HAKOB UX MPOTEKaHUs, O3HAKOMJIEHUE C IPOAYKIMENH CHIIMKATHOM MPOMBILIIIEHHOCTH, PEIICHUE YKCIIEPU MEHTAIBHBIX 3a4a4 110
Teme «BaxxHelme HeMeTaulbl U UX COEIUHEHHS.

MeTaJuibl M UX COeIMHEHUS

OOmrast XxapakTepUCTUKAa XMMUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAHWU UX TOJIOKEHUS B llepmogudeckoil cucTteMe XMMHYECKHX JIeMEHTOB Jl.
W. MenneneeBa u crpoeHuss atoMoB. CTpoeHHE MeETayuioB. MeTalmyeckas CBA3b U METAUIMYECKas KPUCTAUIMYecKas pemeTKa. DJIEKTPOXUMUYECKHN psij
HanpsHDKeHUH MeTaioB. PU3NYecKre M XUMHUECKUE CBOIMCTBAa MeTayuioB. O0mme croco0bl noaydeHus MeTauioB. [loHsITHE 0 KOPPO3HH METAJUIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI X OT KOppo3uu. CIutaBsl (CTajab, YyTyH, JIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[llenounsie meTaibl: onoxenue B [lepuoanueckon cucreMe xumuyeckux aneMeHToB [, . MenaeneeBa, CTpoeHuE MX aTOMOB, HAXOKJIECHHUE B IPUPOJIE.
duznyeckue U XMMUYECKUE CBOICTBa (Ha mpumepe HATpusi W Kanus). OKCUABl U THAPOKCUABI HATpus U Kanus. [IpuMeHeHHe IIeT0YHBIX METAJIOB M HMX
COCIMHECHUM.

[[{erouHO3eMenbHBIE METAJUIBI MarHUM W KajdbLui: nosnoxkeHue B [lepumoanueckoil cucreme xumuueckux anemeHToB J[. M. MeHneneeBa, cTpoeHue UX
aTOMOB, HaxoKJeHue B mnpupoje. dPu3nueckue U XUMUYECKUE CBOWCTBA MarHus W Kajuplus. Baxheliine coequHEHMs] KalblLUs (OKCUA, THIPOKCHI, COJIH).
XKeécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUS.

AsroMuHMiL: TonoxeHue B [lepuonnueckoit cucreme xumudeckux 3memeHToB [. . MenaeneeBa, cTpoeHrne aToMa, HaXOKI€HUE B rpupoae. Duzndeckue u
XUMHUYECKHE CBOICTBa amoMUHUsA. AMGOTEpHBIE CBOICTBA OKCH/IA M THAPOKCUIA aTFOMUHUSI.

Kenezo: nonoxenne B Ilepuoguyeckon cucreme xumuyeckux anemeHToB Jl. M. MenneneeBa, ctpoeHre atoma, HaX0XAeHWE B npupoae. Ousnyeckue u
XMMHUYECKHE CBOICTBa kene3a. Okcuabl, ruipokcuanl u comu xkenesa (II) u sxenesa (I1I), ux cocras, cBOMCTBA U MONTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pasliaMy METaJJIOB U CIJIABOB, MX (PU3UUECKHUMH CBOMCTBAMU, U3YUCHHE PE3YyIbTaTOB KOPPO3UU METANIOB (BO3MOKHO MCIOJIH30BAHHE
BUJIEOMATEpPHAIIOB), 0OCOOEHHOCTEN B3aMMOIEHCTBUS OKCH/A KaJbIUsl U HATPUS C BOJIOM (BO3MOYKHO HMCIIOJIb30BaHUE BUAEOMATEPUAIOB), CCIIEI0BaHNE CBOMCTB
KECTKOM BOJIBI, TpOIlecca TOPEHUS Kelle3a B KHCIOopo/ae (BO3MOXHO HCIIONh30BAaHHE BUICOMATEPHATIOB), MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEAKIMi Ha
MOHBI: MarHusl, KaJlblLius, alFOMUHMS, LUHKa, *kene3a (I1I) u xenesa (II1), menu (1), HaGnrogeHne U onycaHue MPOLIECCOB OKpPAIIMBaHUS MJIaMEHN HOHAMU HaTpus,
Kalusl U Kaiblusl (BO3MOKHO UCIOJIB30BaHUE BHUICOMATEPHATIOB), UCCIIeOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA AFOMUHUS U THAPOKCHUIA IIMHKA, PEUICHHUE
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHeHIe MeTaJlIbl U UX COETHHEHMS.

XuMHuS M OKpYyKaoUias cpeaa



BemectBa u MaTepuasnbl B TOBCETHEBHOI JKM3HU 4elloBeKa. bezomacHoe Mcmnoiab30BaHUe BEIIECTB U XUMUUECKHUX peakiuil B ObiTy. [lepBas momorb npu
XUMHYECKHUX 0)KOTaX U OTPABJICHHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYKarollleil cpeabl (mpedenbHas AONMycTHUMas KOHUEHTpauus BemiectB, ganee — [IJIK). Ponp xumuu B pemieHun
IKOJIOTHYECKUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

u3yudeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIC MAaTEPHAIBI).

Meostcnpeomemnvwie ceasu

Peanm3arusi MEXNPEAMETHBIX CBS3€H MPU H3YyYECHUH XUMHUU B 9 Kiacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHA, TaK U TIOHATUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbBIC IMOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIM3, CHHTE3, KJIACCU(PUKALUS, TEPUOJANIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTUPOBaHIE, U3MEPEHUE, MOJEIb, SIBJICHUE, TAPHUKOBBII 3(PPEKT, TEXHOTOTHS, MAaTEPUAIIHI.

dwusuka: mMarepus, aToM, ICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOIbI, PAJHMOAKTUBHOCTH, MOJICKYJA, JJICKTPUUYCCKUI 3apsj, MPOBOJHHUKH,
MOJIYIPOBOJTHUKH, AUAIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, T€NO, 00BEM, arperaTHOe€ COCTOSHUE BEIIECTBAa, T'a3, PacTBOP, PACTBOPUMOCTH, KpHUCTaNIMYecKas
peméTka, CruiaBbl, PU3NICCKUE BEIIMYNHBI, €IMHUALIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJIHIIE.

buonorus: porocunres, qeixanue, Ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00pEHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOMTAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.

IL. IlnaHupyemble pe3yJbTAThI OCBOCHHUS Y4e0OHOI0 MpeaMera
JIMYHOCTHBIE PE3YJIBTATHI
JIN4HOCTHBIE PE3YNBTAThl OCBOCHUS IPOrPaMMbl OCHOBHOTO OOLIETO 00pa30BaHuUs JOCTUTAIOTCS B X0/ 00y4EHUs XMMUU B €INHCTBE YU€OHOU U
BOCITMTATEIBHOM ACATCIBHOCTH B COOTBECTCTBHUU C TPpaAUITVMOHHBIMUA pOCCHfICKHMPI CONMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
o01IecTBE MPAaBUIAMHU U HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT ITPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3AIMN 00y4aroIUXCsl.

JImyHOCTHBIC PE3YIbTAThl OTpaXarOT IOTOBHOCTH O6yanOHIHXC${ PYKOBOACTBOBATHLCA CHUCTEMOM TMO3UTHBHBIX OEHHOCTHBIX OpI/ICHTaIII/Iﬁ U paCHIMpCHUC
OIBITA JEATEIBbHOCTH HA €€ OCHOBE, B TOM YUCJIE B YACTH:

1) naTpnoTHYECKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOULICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO, TIOHUMaHUs 3HAYECHUs XUMUYECKON HAYKU B XKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMAalMeld O MepeloBBIX TOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHON XUMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoiicTBE MUpa U 00IIeCTBA;

2) rpa:kIaHCKOr0 BOCTIUTAHUSA:

MPEJCTaBICHNUS O COIMAIBHBIX HOPMax M MpPaBUIAX MEXIUYHOCTHBIX OTHOIIEHHH B KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIe10BaTEIbCKON, TBOPUECKON U APYIUX BUAAX JIEATEIBHOCTH, FTOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM JESTEIHOCTH IIPU BBINOJIHEHUH
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y4eOHBIX, ITO3HABATCIIBHBIX 3a7a4, BBIINOJHCHUM XHMHYCCKUX OKCIICPHUMEHTOB, CO3JaHMHM YYCOHBIX IIPOCKTOB, CTPEMJICHHS K B3aWMOINOHHUMAHHIO U
B3aMIMOITOMOIITH B TIPOIECCE ITON Y4eOHOM NesTeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHUE U TIOCTYIKH CBOMX TOBAPHUIICH C MO3UIIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHMS ITOCIICJICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYCCKHE MPEACTABICHUS O BEIIECTBE U XMMHUYCCKOM PEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINC
OCHOBY JIJIsl IOHUMAaHUS CYINTHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOJBI, B3aUMOCBSI3SAX UYEIOBEKA C
MPUPOJTHOM CPEIO, O POJIM XUMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

MM03HABATEIHHBIE MOTHUBBI, HATIPABIICHHBIC HA MOTYYCHHE HOBBIX 3HAHUI 1O XUMUHU, HEOOXOUMBIC JIsl OOBSICHEHHS HAOII0JaeMbIX TIPOIECCOB U SIBJICHUH,
M03HABATEIbHON, WH(GOPMAIIMOHHON M YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIC HaBBIKOB CaMOCTOSITEILHOW pabOThI ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOM
JTUTEPATyPOH, JOCTYITHBIMU TEXHUICCKUMH CPEJACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHUIO W TIO3HAHUIO, JIFOOO3HATEIILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHWIO, TPOCKTHOH M HCCIIEIOBATEIIbCKOM
JEeSTEILHOCTH, K OCO3HAHHOMY BBEIOOPY HANPaBICHHOCTH U YPOBHS OOYYCHHS B TATBHCHIIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH XHM3HU, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY 30POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE IOCICIACTBHU H
HETPUATHE BPEIHBIX MPUBBIUEK (yMOTPEOJICHUS alKOTroJsl, HAPKOTUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOJCHUS MPaBHi OE30IaCHOCTU INMpPH OOpalleHUH C
XUMHYECKHMH BEIIECTBAMH B OBITY M peaTbHOMN KH3HU;

S) TPyA0BOr0 BOCIMTAHHUS:

HWHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOPECCHI M TPyAa Pa3IMIHOTO POJa, YBAXKCHHUE K TPYAY U Pe3yIbTaTaM TPYIOBOU JACSITEILHOCTH, B TOM YHUCIIC Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMUMHH, OCO3HAHHBIA BBIOOP MHIMBUAYAIBHON TPACKTOPUHU MPOJOHKEHHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIIHON MPOPECCHOHATBHON NEATEeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHUIA, TOTOBHOCTh aIalITUPOBATHCS B MPOecCHOHANBHOM cpejie;

6) ’K0JIOrM4eCKOro BOCIIUTAHUSA:

HKOJIOTMUYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HM Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBaHUS, MOHUMAaHKHE [IEHHOCTH 370POBOTO U
0e3ormacHoro 00pas3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DM3MUYECKOMY U TICUXHUECKOMY 3JI0POBBIO, OCO3HAHKE IICHHOCTH COOJTIOICHHSI TIPABUI
0€30MMacHOT0 MOBEEHUS MPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIIUSIX, YTPOKAIOIINUX 3A0POBBIO M KU3HU JIO/ICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHWS, IMOJTy9YaeMble TMPH HW3YYSHUW XHMHH, JUIS PENICHHs 3aj7ad, CBS3aHHBIX C OKPYKAMOIIEH MPUPOIHON CPEIou, It
MOBBILIECHUST YPOBHSI 9KOJOTUYECKOW KYIBTYpPBhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa DKOJOTHYECKUX MPOOJeM M IMyTell MX pelIeHus MOCPEACTBOM METOJIOB
XUMHH, SKOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B TIO3HABATEIIbHON, KOMMYHHKATUBHOW M COIMATBLHON TIPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATBI
B cocTtaBe meranpeaMeTHBIX pe3yabTaTOB BBIACISIIOT 3HAUMMBbIE JJIs1 (POPMHUPOBAHUS MUPOBO33pEHUS OOIIEHAYYHbIE MOHATUSA (3aKOH, TEOPHs, MPUHIIHII,
runoTesa, (akT, CUCTEMa, IMPOIIECC, SKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax M MO3BOJSIOT Ha OCHOBE
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3HaHUU W3 3TUX MPeAMETOB (hOpMHPOBATh MPEJCTABICHHWE O LEIOCTHON HayYHOW KapTUHE MHUpa, U yYHUBEpCAJIbHbIC y4eOHbIE AeWCTBUA (ITO3HABATENIbHEIE,
KOMMYHHUKATHBHBIE, PETyJIATUBHBIC), KOTOphIE 00ecreunBaoT (pOPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIFHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHIO YYeOHOMH
NeSITeNIbHOCTH.

ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe elCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

YMCHUA HUCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOr'0 MBIINIJICHHA IIPHU OCBOCHHUU 3HAHUU: PACKPBIBATHE CMBICIT XUMHWYCCKUX MMOHATHH (BLII[GJISITL HX XapaKTCPHLIC
MPU3HAKU, YCTaHABIUBATh B3aUMOCBSI3b C JIPYTUMH MOHSTUSMHU), UCIIOJIB30BaTh MOHATHUS ISl OOBSICHEHHS OTJCNIbHBIX (haKTOB U SBJICHUH, BEIOUPATh OCHOBaHUS
W KPpUTCPpUH IJIA KJIaCCI/I(l)I/IKaL[I/II/I XUMHNYCCKHUX BCHICCTB U XUMHUYCCKUX peaKuMﬁ, YCTaHAaBJIMBATh MIPUYIUHHO-CJICACTBCHHLIC CBA3U MCKIAY O6’bCKTaMI/I HU3Yy4CHUA,
CTPOUTH JIOTUYECKUE pACCYKACHHS (MHIYKTUBHbBIC, IeTyKTUBHBIC, IO aHAIOTHH ), A€TIaTh BBIBObI U 3aKIIOUYCHHUS;

YMCHHUC MPUMCHATH B IMPOLECCEC MMO3HAHUA IMOHATUA (Hpe[[MCTHI)IG n MeTaHpeILMeTHBIC), CHUMBOJIMYCCKHEC (3H3.KOBI)IG) MOZCIIM, HUCIIOJIb3YECMbIC B XHUMHHU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIbHbBIC TPEICTABICHUS — XUMHUECKUN 3HAK (CUMBOJ dJIEMEHTa), XUMHUYecKas GopMmysa U ypaBHEHHE
XUMHYECKOM pC€aKkuuu — npu pClICHUU y‘IC6HO-HO3HaBaT€JIBHI>IX 3ajJad, C y‘-IéTOM 9THUX MOACIIbHBIX HpCIICTaBJICHI/Iﬁ BBIABJIATH U XapPaKTCPU30BATH CYIICCTBCHHLIC
MPU3HAKA HM3YyYaeMBIX OOBEKTOB — XMMHYECKHMX BEIIECTB M XUMHUYECKHX pPEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBSI3U U
IIPOTUBOPEYHS B U3YYaeMBIX IIPOLlECCaX U ABICHUAX.

Ba3zoBble uccienoBarenbckue qeicTBUS:

YMCHHUEC HCIIOJIb30BATh IMOCTABJICHHBIC BOIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, a@ TAKKC B KaUCCTBC OCHOBBI IJIA q)OpMI/IPOBaHI/Ifl THUITIOTE3BI IIO0
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

MPUOOpPETEHUE OIbITa IO IUIAHWPOBAHMIO, OPraHU3alMd M IPOBEACHUI0 YYEHHYECKUX SKCIIEpUMEHTOB, YMEHHME HaO/I0/JaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3ysbTaT, GOpMyJIHpoBaTh 000OIIEHNS U BBIBOJIBI 110 PE3yibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEAOBAHUS, COCTABISATH
OTYET O MpoeaHHON padoTe.

Padora ¢ unopmanmeii:

yYMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PAa3IUYHBIX BUJOB U (OPM MPEJCTABICHUS, MOIYy4aeMyIO U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIOIyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBbIE MOcoOus, pecypcbl MHTepHeTa), KPUTHYECKH OLCHMBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHHUE NMPUMEHATh Pa3JInYHble METOJbl U 3alPOCHl IPU MOUCKE U 0TOOpe MH(OPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJISI BHITOJHEHUS
y‘-I€6HI>IX U IIO3HABATCJIBbHBLIX 3aJ1a4 OHpeILCHéHHOFO THIIA, HpI/IO6peTeHI/Ie OIIbITA B 00JIACTH HCIOJIL30BAHUS I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX T€XHOJ'IOFI/II>1,
OBJIaJICHUE KYJIBTYpOH AaKTHMBHOTO HCIOJb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTHUMAJIBHYIO (OpPMY MpeacTaBICHUS
nH(OpMaLIUY U WITIOCTPUPOBATDH PellaeMble 3a/1a4l HECTOKHBIMU CXEMaMH, uarpaMmMamu, IpyruMu popmamu rpaduku 1 uX KOMOMHAIUSMUY;

yYMEHHUE HCIOJNIb30BaTh M AHAJIM3MPOBATh B Ipolecce Y4eOHOM M HCCIIEOBATENbCKOM AEATENIbHOCTH HH(MOPMALMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJIbCKOT'0 X035IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOAHOMN Cpebl.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIe JeHCTBHUSA:
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YMEHHS 33/1aBaTh BOMPOCHI (B XOje auanora u (Wjin) IMCKYCCHH) MO CYIIECTBY 00CYXJAaeMOi TeMbl, (OpMYyIUpOBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS ITPEIOKEHHOM 3a/1a4u;

YMEHHUSI MPEICTaBIATh MOJIYYCHHbIE Pe3yabTaThl MO3HABATENBHOM AESITETLHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUI0 Pe3yIbTaToB
BBITIOJTHEHUSI XUMUYECKOTO IKCIIEPUMEHTA (JTA0OpAaTOPHOTO OMBITA, JTA0OPATOPHOU PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO MPOCKTA);

yMEHHs Y4eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MMO3HABATEIHHOW U MCCIEA0BATEIbCKON JESTEbHOCTH MPHU PEIICHUU BO3HHUKAIOIINX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS TMO3MIHHA (0OCYXICHUS, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS COBMECTHBIX
NeHCTBUM, onpe/esieHne KPUTEpUeEB MO OIICHKE KaueCTBa BHIIOJTHEHHOU padOThI U IpYyTHe).

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHHE CaMOCTOSITEIIbHO OMPENENTh eI IeATeIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JACATCIIbHOCTD, BI>I6I/IpaTI) HaubOoJee 3(1)(1)€KTI/IBHI>I€ CIIOCOOBI pemicHuAd y‘-Ie6HBIX M IMO3HABATCJIBHBIX 3aa4, CAMOCTOATCIIbHO COCTAaBJIATH WMJIM KOPPCKTUPOBATH
MPEJIOKEHHBIA aJrOpUTM JEHCTBUII MpPU BBIOJHEHUU 33JaHUIl C Y4ETOM MMOJIyYEeHHS HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHIX,
OIICHMBATh COOTBETCTBUE MOJIYYCHHOTO Pe3yIbTaTa 3asiBJICHHOM 11€7TM, YMEHHE HCIOIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIOBHH 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yibTAaTOB 110 OCBOCHUIO 00S3aTEIBHOTO COIEP)KaHMS, YCTAaHOBJIEHHOTO JTaHHOW (enepanbHOM pabodeil mporpaMmoi, BBIIENISIOT:
OCBOCHHbIE O0YYarOIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JeHcTBUH, crenuduueckue s MpeIMeTHoll obnactu «XUMHUsA», BUIbI AEATEIBHOCTU IO
MIOJIYYEHHUIO HOBOT'O 3HaHMSI, €r0 MHTEPIIPETALNU, IPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSX.

K koHIly 00yueHus B 8 kJj1acce npeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Y O0YJAIOIUXCS YMEHUI:

* PACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHHA: aTOM, MOJEKYJla, XMMHYECKHUH DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOMHAs W HEOJAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAS aTOMHas M MOJIEKYJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JI0JII XMMHYECKOIO 3JIEMEHTa B COEAMHEHUU, MOJSPHBIA OO0BEM, OKCUJA, KHCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPUILIATEIbHOCTh, CTEIEHb
OKHCJICHHS, XMMUYECKas peakiysl, Kilaccu(uKanus peakuuid: peakiuy COeJUHEHUs, PEaKLUU Pa3IoKEeHUs, PEaKII1 3aMeIleHus], peaklui oOMeHa, 9K30-
U DHJIOTEpPMUYECKHE peaKlUu, TeIIOBOW A (EeKT peakiuu, 1Ipo aToMa, dJIEKTPOHHBIM CIOW aToMa, aTOMHas opOMTa b, paAuyC aroMa, XUMHYecKas
CBSI3b, NIOJISIPHAs M HENOJISIpHAs KOBAJICHTHAs CBA3b, HIOHHAs CBSI3b, MOH, KATUOH, aHMOH, PacTBOP, MaccoBast J10Jisl BellecTBa (IIPOLIEHTHAsE KOHIEHTpALKs)
B PacTBODE;

e  WUIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TH MOHATHUS IIPU ONMCAHUU BEIIECTB U UX NIPEBPALCHUI;

e  HCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBlIeHUs! (OpMYJT BEIECTB U YPaBHEHUN XMMHUYECKUX PEaKIIUi;

e  OMNpeAesATh BaJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETIEHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTh
BELIECTB K OIpeeEHHOMY KJIacCy COeAMHEHUH 1o (popmysaM, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs! M MOHHAsS) B HEOPraHMYECKUX COCTUHEHU AX;
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e packpeiBaTh cMbich Ilepuomudeckoro 3akona J[. Y. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE MEPUOIUYCCKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX
3JIEMEHTOB OT UX ToJiokeHus B [leprnoaudeckoii cucteme, 3aKOHOB COXPaHEHHUSI MAaCChl BEIIECTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO yYEHUS,
3aKkoHa ABOTaIpO;

e OIMCHIBATHh M XapaKTepU30BaTh TaOMW4HYIO Gopmy lleproamueckoil cHCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3jiMuaTh MOHATHS «rJIaBHas moiarpynmna (A-
rpymma)» u «nodouHas noarpymmna (b-rpymnmna)», Maibie 1 OOJbIIAE IEPUOJIBI, COOTHOCHTh 0003HAUCHHS, KOTOPbIE HMEIOTCs B Tabmuile «[lepuoaunaeckas
cucTeMa XuMHu4eckux deMeHToB [I. V. MeneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB | 3apsil Aapa,
o0I1Iee YUCIIO AIEKTPOHOB M PACIIPEICIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

e KJIaccU(UIMPOBATh XUMUYICCKUE IJIEMEHTHI, HCOPraHUYECKHUE BEIIECTBA, XUMUYECKHE PEeaKIMK (110 YHCIy W COCTAaBY yYaCTBYIOIIUX B PEaKIIUU BEIIECTB,
o TersoBoMy 3 dexTy);

e  XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEHICCTB PA3IMYHBIX KIACCOB, MOITBEPXKIAs OMHCAHUE MPUMEPAMU MOJICKYJISPHBIX
YpPaBHEHHI COOTBETCTBYIOIUX XMMUYCCKUX PEAKITHIA;

e IMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOYKHOCTHU MPOTCKAHUS XUMHYCCKHUX MPEBPALMICHUN B pa3TMYHBIX
YCIIOBHUSIX;

e BBIYUCIIATh OTHOCHTEIHHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAcCCOBYIO OO XHMHYECKOTO 3JIEMEHTa Mo (opmysie coenuHeHus,
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XMMUYECKON PEaKIuH;

e TMPUMEHSATH OCHOBHBEIC OICPAIMHM MBICITHTEIBLHONW JEATSIBHOCTH — aHAM3 M CHHTE3, CpaBHEHHUE, OOOOIICHHE, CHCTEMATH3AIUI0, KIACCH(HUKAIUIO,
BBISIBIICHUE TPUYMHHO-CIICJICTBEHHBIX CBS3CH — Il M3YYCHUS CBOWCTB BEUICCTB M XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHbIC METOJIbI IMO3HAHMS —
HaOJI0IeHUE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

e CIeJOBaTh MpaBHJIaM TOJb30BaHUS XWMUYECKOW MOCYI0i W J1abopaTOpHBIM O0OpyAOBaHHMEM, a Tak)Ke MpaBUiaM OOpalleHHs ¢ BelleCTBaMH B
COOTBETCTBUH C HHCTPYKIIMSIMH TIO0 BBIMIOTHCHHIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB 10 IMOJYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEMIECTB (BOJIOPO/Ia
U KUCJOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpEeAENEHHON MacCOBOM MoNell PAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U TMPOBOIAUTH XUMHUYECKHE
HKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEJIOUEH M KHCIOT C TOMOIIBI0 HHANKATOPOB (JIakMyc, (eHON(TaTCHH, METUIOPAHXK U APYTHE).

K koHIy 00yueHus B 9 kJjiacce npeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTpaXxaTh CHOPMHUPOBAHHOCTD y O0yYAIOIINUXCSl YMEHUH:

e PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKMX IOHATHH: XUMHUYECKUU D3JIEMEHT, aTOM, MOJEKYJa, MOH, KaTHMOH, aHHMOH, IPOCTOE BELIECTBO, CIOXKHOE
BEIIIECTBO, BAJIGHTHOCTH, AJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl PeaKIlusi, XUMUYIEeCKas CBs3b, TETUIOBON d(DPEKT peakiuu, MoJb,
MOJIIPHBIA 00BEM, PacTBOP, IAEKTPOIHUTHI, HEAIEKTPOIUTHI, dJIEKTPOIUTUYECKAST TUCCOIMAIINS, PEaKIIMd HOHHOTO OOMEeHa, KaTajau3aTop, XUMHYECKOe
paBHOBecHe, OOpaTMMble W HEOOpaTUMBIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIMH, OKHCIHTENIb, BOCCTAHOBUTENb, OKHUCICHHE W
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMUECKas), KPUCTAITMYEcKas pemieTka, KOppo3us
METAJIOB, CIIaBbl, CKOPOCTh XMMUYECKON pEeAKIIUM, MpeaesibHO nomyctuMas koneHnTpanus [1JIK BemecTna;

e  WUIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSATH 3THU MOHATHUS IIPU ONMCAHUU BEILIECTB U UX NIPEBPALCHUI;
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UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIeHHs (JOPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKLIUi;

OIpEAEATh BAJICHTHOCTb U CTENEHb OKHUCIIEHHS XMMMUYECKHUX D3JEMEHTOB B COCAUHEHMSX pa3JIMYHOIO COCTaBa, IPHUHAJUIEKHOCTh BELIECTB K
ornpeAenéHHOMY KJIacCy COeAMHEHUN 1o (opMyliaM, BUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs, MIOHHAS, META/NINYEeCKas) B HEOPraHMUECKUX COCAMHEHUSX,
3apsii MOHA TO XMMHYECKOH Qopmyle, XapakTep cpelbl B BOAHBIX DPACTBOpaX HEOPraHMYECKUX COCOUHEHUH, TUN KPUCTAIUTMYECKOW PEUIETKH
KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbici [lepuonndeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBAThH €r0 MOHMMAHKE: ONMUCHIBATH M XapaKTEPH30BATh TAOIUYHYIO (GOpMY
[leproanyueckoit CUCTEMbl XMMHUECKUX 3JIEMEHTOB: pa3InyaTh MOHATHS «TJIaBHas noArpymnna (A-rpymmna)» u «rnodouynas noarpymnmna (b-rpynna)y», mainsie
1 OOJIbIIKE MEPUOJIbI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TaliHie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsAl sapa, oOlliee YuCIO AJIEKTPOHOB W paclpelielieHHe UX IO 3JIEKTPOHHBIM CJO0AM), OOBSICHITH 00IIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IPEJIesiax MaJbIX IEPHUOA0OB U TJIaBHBIX MOArPYII € YUETOM CTPOEHUS UX aTOMOB;
KJ1acCU(UIUPOBATH XUMHUECKHUE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XMMUYECKUE PEaKuu (TI0 YUCIIy U COCTAaBY YYaCTBYIOUIMX B PEAKIMH BEILECTB,
0 TETUIOBOMY (P PEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX dJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U clelu(UUECKUe XUMUYECKHE CBOICTBA MPOCTBHIX M CIIOKHBIX BEIIECTB, MOJATBEPKIas OMUCAHHE IMpUMEpaMu
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUIA;

COCTaBJISATh YPaBHEHUS JIEKTPOIUTHUYECKON AMCCOIUAIIMY KUCIIOT, IIEJI0YeH U COJIel, MOJMHbIE U COKpalIEHHBIE YPaBHEHUS PEeaKIil HOHHOTO OOMeHa,
YpaBHEHHUs peaKuil, MOATBEPHKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEK/Y BEIIECTBAMM PA3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU OCPEICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOYKHOCTH MPOTEKAaHUsI XMMUYECKUX MPEBPAILlEHUI B Pa3INYHbIX YCIOBUSIX;
BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0 U MOJIAPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTo 3JeMeHTa HOo (GopMmylie COeIUHEHMS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, MPOBOJUTh PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

coONroIaTh MpaBUiIa TOJIb30BAaHUS XHMMHYECKOH mocyaod M J1abopaTOpHBIM 000pylOBaHMEM, a TakXe IpaBuiIa OOpalleHUs C BEUIeCTBAaMHU B
COOTBETCTBUM C MHCTPYKIMSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMHUUECKHUX OIBITOB 110 MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

IIPOBOANTH pEAKLMH, MOATBEP)KIAIONINE KAaueCTBEHHBIM COCTaB pPA3IMYHBIX BELIECTB: PAacloO3HABaTh OMNBITHBIM MYTEM XJIOPHUA-, OPOMHUI-, HOAWI-,
kapOoHat-, ¢pocdar-, cUIUKaT-, Cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS M MOHBI M3yYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pacTBOPax
HEOpPraHMYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE OINEPALUU MBICIUTENILHON AEATENbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATU3allMIO, BBIABICHHE TPUUMHHO-
CIIEJICTBEHHBIX CBSA3€M — NIl M3Y4YEeHUs CBOWCTB BEILIECTB U XMMUYECKUX PEaKLIUi, €CTECTBEHHO-HAayYHbI€ METObl IO3HAHUS — HAa0II0IeHHEe, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATBLHBIN U MBICICHHBIN).
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III. TemaTuyeckoe IJIAHUPOBAHME ¢ YKA3aHHEM KOJIMYECTBA AKAIeMUYECKNX YaCOB, OTBOJAUMBIX HA 0CBOEHHME KAKI0H
TeMbI Y4€0HOT0 NpeMeTa, 1 BO3MOKHOCTh MCIOJIb30BAHUSA 110 3TOM TeMe IJIEKTPOHHBIX (IH(POBBIX) 00pa30BaATEILHBIX
pecypcoB, ABJISIIONIUXCH Y4eOHO-METOAUYECKUMH MaTepraiaMu (MyJIbTUMeAUIIHbIE IPOTPAMMBbI, 3JIEKTPOHHbIE Y4eOHUKH
U 33Ja4YHUKH, JIeKTPOHHbIE OM0JIN0TEKH, BUPTYaJbHbIE JIA00OPaTOPUM, UTPOBbIE MPOTPAMMBbI, KOJUIEKIIUM HH(POBBIX
00pa3oBaTeIbHBIX PECYPCOB), HCIOJIb3YeMbIMHU /IJIS 00y4eHHs U BOCIIMTAHNUS PA3JIUYHBIX IPYI M0J1b30BaTeJIei,
NpeacTABJIEHHBIMH B 3JIEKTPOHHOM (LM(POBOM) BU/Ie U peajn3yoiumMu auaakrunyeckue Bo3moxxuoctu UKT, conep:xanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEJILCTBY 00 00pa30BaHMU.

3.1. Pacnpedenenue uacoe padoueil npozpammol y4eoHo20 npeomema «Xumusa» no 200am 00yueHus

Knacc 8 9 Hroro
KoauuecTBO 4acoB B 2 2 4
HeJ1eJ10
KoauuecTBo yueGHbIX 34 34 68
Hexelb
KoanyecTBO 4acoB B roj 68 68 136

3.2 Temamuueckoe nnianupoganue ¢ yKazanuem Koaudecmea akademudecKux 4acoe, 0meoOUMvIX Ha 0C60eHUe KaxHcooil
memul yueOH020 npeomema
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

HaunmenoBanue pa3nenos u

No TeM y4eOHOro npeaMera KomnunuectBo I
porpaMMHOE COiep KaHue OcCHOBHBIE BU/IbI JESATEILHOCTH 00YUYaIOIIUXCS
n/m 4acoB
[ToBTOpenue, 0000IIEHNE MaTeprana BBOJAHOTO Kypca B XUMUIO. BXxoiHas KoHTposbHas paboTa (2 yaca)
XuMus — BakHas 00J1acThb IIpeamer xumuu. Ponp XUMHUM B )KU3HU PackpsIBaTh CMBICT M3y4acMbIX TOHATUH.
€CTECTBO3HAHUS U yejoBeka. XUMHUs B cucTeMe Hayk. Tena u PackpbIBaTh pojib XUMHHU B IPUPOAE U KU3HU
IIPaKTUYECKON BeecTsa. Pru3nvecKkue CBOMCTBA BEIECTB. YyeroBeKa, €€ CBA3b C IPYrMMU HayKaMu.
NesITeIbHOCTH YEJIOBEKA ArperatHoe cocTosiHue BenecTB. [lonstie o | PaznuuaTh yncThIe BelecTBa U CMECH;
METO/axX MMO3HaHUs B XMMUU. UHCThIE BEIIECTBA | OJHOPOJHBIE U HEOIHOPOIHBIE CMECH.
u cmecu. CriocoOBbl pa3ieieHus: CMeceii. PaznmuaTh Qusnyeckre u XuMU4eCcKne
Xumuueckuil sakcriepuMeHT: JlemoncTpanuu: | aiaeHus. CiaeoBaTh alropurMaM
3HaKOMCTBO C XUMUYECKOU MTOCYAOH, C MCII0JIb30BaHUs HKCIIEPUMEHTAIbHBIX METO/I0B
IpaBUIaMy pabOTHI B JIAOOPATOPUU U IpUEMaMH | — HaOJItoIeHUs U 3KcriepuMenTa. Habmronate u
oOparieHus ¢ J1abopaTopHBIM 0OOPYIOBAHUEM. | OMMHUCHIBATH OOBEKTHI MPU MPOBEACHUHT
11 5 dusnueckue cBoiicTBa 00pasoB JIEMOHCTpalMii U 1abOPaTOPHBIX OIMBITOB MO

HEOPTraHMYECKUX BEIIECTB — METAJIOB U
HemeTaoB. CriocoObl pa3zienieHus cMecen
(bunsTpOBaHME, BHIMTAPUBAHKE, TUCTUIUISIINS,
xpomarorpacgusi). JIJabopaTopHbI€ ONBITHI:
N3ydenue n onucanne GU3NUECKUX CBOKUCTB
00pa31oB HEOpraHUYECKHUX BelecTB. M3yuenue
croco00B pa3zeneHus: cMecei (C MoMOIIbIO
MmaruuTta). [Ipaktuueckue padbotsi: Ne 1.
[TpaBuiia paGoThl B J1aOOpaTOPUU U IPUEMBI
oOparieHus ¢ 1a00paTOPHBIM 000PYIOBaHUEM.
Ne 2. Paznenenue cmeceii (Ha mpuMepe OUUCTKH

M3Y4YEHUIO PU3NYECKUX CBOICTB BEILIECTB,
Croco0OB pa3/ielieHNsl CMecel BEIeCTB.
[IpoBOANTE XUMHUYECKHUI SKCIIEPUMEHT MPU
paszeneHun cMecel (Ha mpuMepe OYUCTKU
MOBApPEHHOM COJIN) B XOI€ MPAKTHIECKOM
pabotsl Ne 2. CrieoBaTh npaBuiiaMm
MTOJIb30BAaHNS XUMHUYECKON ITOCYI0N U
1a00paTOpHBIM 000PYIOBaHUEM, A TAKXKE
npaBuiiaM oOpalleHusi ¢ XUMUYECKUMU
BELIECTBAMH B COOTBETCTBUU C UHCTPYKLMEHN
IIPU BBIIOJIHEHUH MpaKkTUdeckoi paboTsl Ne 1.

17



MTOBAapPEHHOM COJIN).

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha WH(POPMAIIHIO U3
yueOHHUKa U CIPABOYHBIX MAaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUEHHBIN
MOHATUMHBIN anmapar Kypca XuMHUHU.

1.2

BemiectBa 1 XMHYECKHE
peakiuu

14

ATOMBI U MOJIEKYJIBl. XUMUYECKUE DJIEMECHTBHI.
CHUMBOJIBI XMMMUYECKUX 3J1€MEHTOB. [IpocThie
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
yueHne. Xumudeckas popmyina. BareHTHOCTD
aTOMOB XMMHMUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BeliecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOCUTEIIbHAS MOJIEKYJIIpHas
Macca. MaccoBas 1011 XMMHAYECKOIO 3JIEMEHTA
B COCIUHEHUMU.

Konunuectso BemecrBa. Moius. MossipHas
Macca. B3zanMocBs3p KoamdecTBa, Macchl U
YHUCIIa CTPYKTYPHBIX €IMHMUI] BEIIECTBA.
Pacuétsl o popmynaM XUMUYECKHX
coennHeHNN. OU3ndeckrne U XUMUYECKHE
SBJICHUS. XMMHUUYECKasl peakus U €€ MPU3HAKH.
3aK0oH COXpaHEHHUs MacChl BEIIECTB.
Xumnueckue ypaBHeHus. Knaccudukanus
XUMHUYECKHUX PEeaKUi (CoeTuHEeHUS,
pasyioXKeHus, 3aMelIeHns, 0OMEHa).
XHWMHMYECKUH IKCIIEPUMEHT: JleMOHCTpaluu:
dwuznyeckre cBONCTBA 00Pa3IOB
HEOPraHWYECKHUX BEIIECTB — METAJUIOB U
HemeTaoB. O6pa3Iibl BEIIECTB KOJTUYECTBOM |
MoJib. Pu3ndeckue siBieHus (TU1aBeHue BOCKa,
TasiHUE JIbJIA, PACTUPAHUE caxapa B CTYIIKE,

Omnpenenars NpU3HAKA XUMUYECKUX PEaKIIHMI,
yCJIOBHS UX MpoTeKaHus. OObSICHATh CYIIIHOCTh
(bU3NYEeCKUX U XUMUYECKUX SIBIICHUH C TOUKH
3peHUsl aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccugunupoBaTrh XuMu4yeckue peakuuu (1o
YUCIly U COCTAaBY pEarupyroumx u
oOpasyromuxcs Beuects). CocTaBlsATh
(GhopMysbl OMHAPHBIX BEIIECTB M0 BaJICHTHOCTH
U OIIPEJENATh BAJICHTHOCTb IO (hopMysiam
BemiecTB. PaccTaBisaTe K03 HULIMEHTHI B
YPaBHEHMSIX XUMUYECKUX peakuuid. HabmonaTs
U ONHCHIBATh OOBEKTHI IPU MTPOBEICHUN
JEMOHCTpaIMii U 1JaOOPaTOPHBIX ONBITOB.
[TpoBoaUTH BBIYMCIEHUS IO (OpMYIIaM
XUMHUYECKUX COCUHEHUN U yPaBHEHUSAM
XUMHAYECKHUX peakuuid. [[puMeHaTs
€CTECTBEHHO- Hay4YHbIE METO/Ibl TO3HAHUA (B
TOM 4HCIIe HabJI0/IeHNE, MOJIEINPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIEpalluu
MBICIIUTENILHON E€ATEIbHOCTH (CpaBHEHUE,
kiaccugukanus) BeictpanBath pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOI Ha
uHpOpMaIHIo U3 y4eOHUKA U CIIPABOYHBIX
MaTepuasoB, FPaMOTHO UCMOJIb30BaTh
M3Y4YEHHBIN NOHATUMHBIN anmapar Kypca
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KUIIEHHE U KOHJEHCAIUs BObl). XUMHUECKHUE
SBJICHUS (TOPEHHE CBEUU, MPOKATUBAHUE
ME/IHOM ITPOBOJIOKH, B3aUMOJICHICTBHE CObI TN
Melia ¢ CoNIsTHOM KucinoToi ). Habmronenue
HPU3HAKOB IIPOTEKAHUS
XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, MOMyYeHHE U Pa3IoKEeHUE THAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoAeHCTBUE
xernesa ¢ pactBopoM conu meau (11). OmnbiTsl,
WITIOCTPUPYIOILME 3aKOH COXPAaHEHHsI MacChl.
JlaGopaTtopusie onbIThl: Co3/1aHNE MOJIENIEH
MOJIEKY (11apocTepxkHeBbIX). Onucanue
¢u3nyecKux cBOMCTB 00pa3LoB
HEOPraHMYECKUX BEIIECTB — METAIIOB U
HemeTtaioB. Habmronenue gusnaeckux
(nnaBiieHHE BOCKA, TasHUE JIb/1a) U XUMUYECKUX
(ropenue cBe4H, MPOKATUBAHUE METHON
IPOBOJIOKH) siBleHui. HabmoaeHue u onucanue
MIPU3HAKOB IPOTEKAHUS XUMUYECKUX PEAKIINI
pa3HbIX TUNIOB. BeIUMCIEHNS: OTHOCUTEIBHOMN
MOJIEKYJISIPHOM MacChl BEIIECTB, MOJISIPHOM
Macchl, MAacChl BEIIECTB, MACChl M KOJIMYECTBA
BEIIIECTBA; MACCOBOH JIOJIH XUMHUYECCKOTO
3JIeMeHTa 1o (GopMyJsie COETUHEHNUS;

110 YPAaBHEHHSIM XUMHYECKUX PEaKIIHiL:
KOJINYECTBA, MACChI BEIIECTBA [10 U3BECTHOMY
KOJIMYECTBY, MAaCCE PEareHTOB HIIH MPOYKTOB
peakuuu

XHUMHU.

Hroro no pazneny

21

Baxnelimue npecraBuTeTM HEOPraHMYECKUX BEIECTB.
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2.1

Bosznyx. Kucnopos.
ITousitue 06 oxcumax

Bo3nyx — cmech razo. CocTaB Bo3ayxa.
Kucnopon — 31neMeHT U IpocToe BEIIECTBO.
Haxoxnenue kucioposa B Ipupo/e,
¢du3nUecKre 1 XMMUYECKHE CBOWCTBA (PEeaKknu
ropenusi). Oxcuasl. [IpuMeneHue kuciaopoaa.
CriocoObI mosryueHust KUCIOPOAa B 1adOpaTopuu
U IpoMbIIIeHHOCTH. KpyroBopoT kuciopoja B
npupojae. O30H — aJUTOTPOITHAS MOAU(DHUKATIHS
kucnopoaa. TernoBoit 3ppexT XuMruuecKon
peakuuu, TepMOXUMUYECKUE YPABHEHHUSI, IK30- U
SHJI0OTEPMHUYECKHE peakuu. TOIINBO: yroib U
MeTaH. 3arpsi3HeHUE BO3/yXa, YCUJICHUE
HapHUKOBOTO 3P eKTa, pa3pyLuieHre 030HOBOIO
c110s1. XMMUYECKUI IKCIIEPUMEHT:
Jemonctpanuu: KauecTBeHHOE ompeesieHue
coJiep;kaHus kuciaopoja B Bo3ayxe [lonyuenue,
coOupaHue, pacliO3HaBaHUE U U3yUCHHE CBOWCTB
kuciopona. Habmronenue B3aumMo1eicTBUS
BELIECTB C KMCIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS M MTPEKPAIIECHUS TOPEHHS
(moxxapa). JJabopaTopuslit onbiT: O3HaAKOMIIEHHE
¢ o0pa3iamMu OKCHUJ0B U OMMCAHHUE UX CBOMCTB.
IIpakTrnyeckas padota: Ne 3. [Tonydyenue u
coOupaHue KMCI0pO/ia, U3yUYEeHUE ero CBONCTB.
Bbruucnenus: MosekyJIsspHON Macchl KUCIOPOAA
Y 030Ha HA OCHOBAaHWH aTOMHOM MacChl
XMMUYECKOT'0 3JIEMEHTA; KOJIMYECTBA, MacChl
BEIIIECTBA 110 YPABHEHUSM XUMHUECKUX PEaKINi

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY TS
coCTaBJIEHUS (POPMYII BEIIECTB, MOJICKYIISIPHBIX
yYpaBHEHUN XUMHUYECKUX pEaKLUU ¢ ydacTueM
KHUCJIOpOJia. XapakTepru30BaTh (OMUCHIBATH)
COCTaB BO3/yXa, PU3NYECKUE U XUMUUECKHE
CBOICTBA KUCIOPOJa, CIOCOOBI €ro MoIydeHus,
IPUMEHEHUE U 3HAaUCHHE B IPUPOJIE U KU3HU
yenoBeka. CpaBHUBATh peaKLUU TOPEHUS U
MEeIICHHOTO OKUCIIeHUS. OOBSCHATH CYITHOCTD
9KOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX C
3arpsi3HeHueM Bo3ayxa. CienoBaTh npaBuiiamMm
0e30macHOi paboThI B 1a00OpaTOPUHU MIPU
MCII0JIb30BaHUU XUMHUYECKOM MOCYIbl U
o0opynoBaHus, a TAK)Ke MpaBUiiaM oOpaleHus
¢ ToprourMu BenlectBamiu. [InanupoBaTs u
OCYIIECTBIISTh Ha MPAKTUKE XUMHUECKHE
9KCIIEPUMEHTHI IPOBOIUTH HAOIIOACHMUS,
JlefaTh BBIBOJIBI IO pe3yibTaTaM SKCIIEPUMEHTA
IIPU NIPOBEIEHUH JIaOOPATOPHBIX OIBITOB U
MPAKTHYECKON pabOoThl. BEIYHCISATH KOIUYECTBO
BeIlleCcTBa, 00BbEM rasza no opmynam.
VY4acTBOBaTh B COBMECTHOI paboTe B rpymie.
BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE U
YCTHBIE OTBETHI C OOPOH Ha HH(OPMALIHIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
TPAMOTHO UCIOJIb30BaTh NU3YYECHHBIN
MOHATUIHBIN anmnapar Kypca XuMuu
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Bonopoa. [Tonsitue o
KHUCJIOTaX U COJIIX

Bonopon — a1eMeHT U IpoCToe BEIIECTBO.
Haxosxnenue BoiopoJia B pupoie, pusmueckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CITOCOObI
nostyueHusi. Kucnorel u conu. MosnsipHblii 00bEM

ra3oB. Pacué€Tsl 10 XUMHUYECKUM yPaBHEHHUSM.
XHUMHUYECKUH DKCIIEPUMEHT: [leMoHCTpanyu:
[Tonyyenue, cobupanue 1 pacrio3HaBaHHUe
BoJopoza. Bzanmonaerncraue Bogoposa ¢
okcusiom meau (II). JlaGopaTopHBI OMBIT:
B3anMopnencTere KUCIIOT ¢ METAJUIAMH.

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATUH U
MIPUMEHATD 3TU MOHATHUS IPU ONMHUCAHUU
CBOICTB BEILIECTB U X MIPEBPAILCHUIA.
XapakTepu3oBath (OMHUCHIBATh) (PU3NIECKHE U
XMMHUYECKHE CBOICTBA BOJOPO/Ia, CIIOCOOBI €T0
nostydenust, npumenenue. Cobuparb npudop
JUTsI TOJTy4eHus Bogopoa. Mcnonb3oBarh
XUMHUYECKYIO CUMBOJIUKY JIJISl COCTABIICHUS
dbopMyI BelecTB, MOJIEKYJISIPHBIX YpaBHEHUN
XUMHUYECKHUX PEaKIUi ¢ y4acTUEM BOJOPO/IA.
BbrancnsTe MOJISIPHYIO MacCy BEIIECTB;
KOJINYECTBO BEIIECTBA, 00BEM rasa, Maccy

22 IIpakTuyeckas padora: Ne 4. [lonydyenue u BeniecTsa. [IpoBoauTh pacuérel 10 ypaBHEHUAM
coOupaHue BOAOPOJa, U3YyUEHHUE €r0 CBOMCTB. XUMHUYECKHUX PEaKLM: KOJIMYECTBa, 00bEMa,
Bbruucnenus: 06b€Ma, KOJIMYECTBA BEIIECTBA | MAacChl BELECTBA IO U3BECTHOMY KOJIMYECTBY,
ra3a Il0 €ro U3B€CTHOMY KOJIMYECTBY BEIlECTBA 00BEMY, Macce peareHTOB WK POJYKTOB
i 00bEMY; 00BEMOB ra3oB 110 YpaBHEHUIO peakuuu. CienoBath npaBuiiaM 0e30MacHOM
peaxkuy Ha OCHOBE 3aKOHA 00BEMHBIX paboThI B 1a00paTOpuy MPU UCIIOJIb30BAHUN
OTHOILEHUH I'a30B. XMUMUYECKOH MOCyAbl U 000pyI0BaHHUS, a TAKKE
MpaBuiIaM 00OpallieHus: C TOPIOYNMU
BelllecTBaMHM B ObITY. [ImaHupoBate u
OCYLIECTBJIATh HA ITPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,
JIeNaTh BBIBOJIBI 10 PE3YJIbTaTaM dKCIIEPUMEHTA.
YdacTBOBaTh B COBMECTHOI paboTe B rpyImime
Bopa. PactBopsl. IlonsiTue dusnyeckue cBoCcTBa BoAbL. Bona kak PackpsiBaTh CMBICT N3y4aeMBbIX TOHATHN U
00 OCHOBaHUSX pacTBOpUTENb. XUMUUECKUE CBOMCTBA BOBI. IIPUMEHATH OTU ITOHATUS IIPU ONUCAHUU
23 OcHoBanus. PactBopsl. Posib pacTBopoB B CBOWCTB BEILIECTB U UX MPEBPAILCHHIA.

IIPUPOJIE U B )KU3HM uesioBeka. Kpyrosopor
BOJIbI B IIPUPOJIE. 3arpsA3HEHUE IPUPOIHBIX BOJI.
OxpaHa 1 04MCcTKa NPUPOAHBIX BOJ.

XapakTepHu30BaTh GU3NUECKUE U XUMUYECKHE
CBOICTBa BOJIbL, €€ POJIb KaK paCTBOPUTEIS B
pUpoAHbIX Impoueccax. CocTaBiATh ypaBHEHUS
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HaCBIH_[eHHBIC 1 HCHACBIIIICHHBIC paCTBOPLI.

XUMHUYECKUX PEAKIUN C yHaCTUEM BOJBI.
OOBSCHATH CYITHOCTH YKOJIOTHYECKHUX

PactBopuMocCTh BeniecTs B Boge. MaccoBast
JI0JIs1 BELIECTBA B pacTBOpe. XUMUYECKUI
JKCIIEpUMEHT: JleMoHcTpanuu: PactBopenue
BELIECTB C Pa3IM4YHON paCTBOPUMOCTHIO.
B3aumopeiicTBue BoJbl ¢ METaJUIaMU (HaTpUeM
u KanpLueMm). MceienoBanyue pacTBOPOB KUCIOT
Y 1IEJI0YEH C IIOMOIIbIO NHIUKATOPOB.
JIaGopatopHsle onbITh MccnenoBanue
0COOEHHOCTEN pacTBOPEHUS BELIECTB C
pa3IM4HOM pacTBOPUMOCTBIO. [Ipurorosnenne
pacTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
pacTBopéHHOrO BemecTsa. [Ipaktndyeckas
pabota Ne 5. [IpuroroBieHue pacTBOpPOB ¢
onpeaeéHHON MacCOBOM 10J1el pacTBOPEHHOTO
BEIECTBA. BpIUMCIEHUS: ¢ UCIIONIB30BAHUEM
MIOHSTHSI «MaccoBas OJIs BELIECTBA B paCTBOPE»

3arpsA3HCHUA. HHaHI/IpOBaTb 1 OCYHICCTBJIATH HA

Knaccudukanms HeOpraHm4eckux COeTMHEHUH.

po0JieM, CBSA3aHHBIX C 3arpsA3HEHHEM
MPUPOJIHBIX BOJI, CHOCOOBI OYUCTKU BOJBI OT
npuMecei, Mephbl 10 OXpaHe BOJ OT

MPAKTUKE XUMHYECKUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOACHHUS, ITIaTh BBIBOBI IO
pe3yibTaTam 3KCIEPUMEHTA IPU MPOBEACHUN
71a00PATOPHBIX OIBITOB M MPAKTUYECKOM
pabotsl. CiaenoBaTh mpaBuiiaM 0e301acHOM
paboThI B 1a0OpaTOpUU MIPHU UCTIOIB30BAHUN
XUMHUYECKOH MOCy bl U 000pyAOBaHUS.
[IpoBOAUTH BBIYMCIICHUS C TPUMEHEHUEM
MOHSTUSL «MaccoBasi JA0JIs1 BELLIECTBA B
pactBope». BricTpanBath pa3BEpHYThIC
NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
“H(pOpMaIUIO U3 yueOHUKA U CTIPABOYHBIX
MaTepHuaoB, FPAMOTHO UCIOJIb30BATh
WM3yYCHHBIN NOHATUWHBINA anmapar Kypca
XUMUH.

KnaccugunupoaTs n3yuyaeMble BELIECTBA 110
cocTaBy U cBoiictBaM. CocTaBiIsATh (HhOPMYJIbI
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OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeTMHEHNN

11

Oxcunsl. Knaccudukarust OKCHJIOB:
cosieoOpa3yroriie (OCHOBHbIE, KUCTIOTHBIE,
amdoTepHbIC) U HECOJIe0OpasyIolIHe.

Homenkmarypa okcuioB. @U3ndYecKue u
XUMHUYECKHEe CBOMCTBa okcu0B. [lomyueHnue
okcuoB. OcHoBanus. Knaccudukanus
OCHOBaHUI: MIENOYN U HEPACTBOPUMBIE

OKCHJIOB, KMCJIOT, OCHOBAaHHWI, CONEeH 1
Ha3bIBaTh UX 110 MEXIYHApOJIHON
HOMeHKJarype. [Ipormo3uposars cBolicTBa
BEIIECTB HA OCHOBE OOIIUX XUMUYECKUX
CBOICTB M3yYEHHBIX KJIaCCOB/TPYII BEIIECTB, K
KOTOpBIM OHH OTHOCATCA. COCTaBIISITH

MOJIEKYJISIPHBIE YPABHEHUS PEAKIINH,

ocHoBaHus. HoMeHKkaTypa OCHOBaHHMIA.
Pu3nyecKkue U XMMHUYECKHE CBOMCTBA

HIUTIOCTPUPYIOIHUX XUMHUYCCKUC CBOICTBA U
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ocHoBaHu#. [Tonyuenne ocHoBanuil. KucmoTsl.
Knaccugukanus kucnor. Homenkmnarypa
KUCJIOT. PU3NYECKHe U XUMUYECKHE CBOWCTBA
Kucaot. P aktuBHoctu metaiuioB H.H.
bekerosa. [lonyuenue kucnot. Comu.
Howmenxkiarypa coseit. ®uznueckue u
XHMHYECKUE CBOMCTBA cojie. [TonydueHue
coiiedd. ' eHeTruecKas CBA3b MEXAY KJIaCCaMU
HEOPraHUYECKUX COCANHEHUN. XMMUYECKUI
skcriepuMeHT: JlemoHcTpanuu: O6pasibl
HEOPraHWYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB.
OnBIThI, HIUTFOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTAHMYECKUX BEIIECTB.
JlaboparopHble onbIThl OnpesiesneHue pacTBOPOB
KHUCJIOT U IIEJIOUEH C MOMOILbI0 UHINKATOPOB.
N3yueHne B3auMOAEUCTBUSA KUCIIOT C
MEeTaJUIaMH, peaKInil HeUTpaau3aiuu.
B3anmoneiicTBre pacTBopa CEpHOM KUCIOTHI C
okcusioM Meau (II). ITomydyenue HepacTBOPUMBIX
OCHOBaHUU. BeITECHEHME OJTHOTO MeTasuIa
JpYruM u3 pactBopa con. [Ipaktuyeckas
pabota Ne 6. Perienue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «BaxxHelme Kiaacchl
HEOPraHWYECKUX COCAUHEHUI». BoIuncienus:
10 YPaBHEHUSAM XUMHYECKON PEaKIINU:
KOJIMYECTBA BEIleCcTBa, 00BbEMA, MacChl 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce peareHTOB WX MPOAYKTOB PEaKIUH.

CIOCOOBI OTyYEHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIII, a TAK)KE MOATBEPKIAIOIINX
TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU.
[Ipon3BOAUTE BBIUMCIIEHUS 110 YPABHEHUSIM
XUMHUUYECKUX peakiuil. [Inanuposars u
OCYILIECTBIIATh Ha IPAKTUKE XUMHUECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJbTaTaM SKCIIEPUMEHTA
MIPU NIPOBENICHUU JIAOOPATOPHBIX OIBITOB U
NpakTU4YecKux padboT. CrnenoBarh MpaBuiam
0e30macHOi paboThI B TaOOpATOPUH ITPH
MCII0JIb30BaHUU XUMUYECKOM MOCYIbl U
o0opynoBanus. BeicTpanuBaTh pa3BEPHYTHIE
IUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uH(bOpPMaIIUIO U3 YUeOHUKA U CIPABOYHBIX
MaTepuajioB, FPaMOTHO UCIOJIb30BaTh
M3Y4YEHHBIN NOHATUIHBIN anmnapar Kypca
XUMUH.
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Utoro no pazneny
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Paznen 3. [lepuonnueckuii 3akoH u [lepuoanueckas cuctema xumudeckux snmemeHToB . 1. Menneneea. Ctpoenre aToMOB. XUMHUUYECKas CBSI3b.

OKHCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkunu

3.1

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKHX d7ieMeHTOB /1.
U. Menneneesa. CtpoeHue
aToma

[TepBbie MOMBITKH KIaCCU(PUKAITUN XUMHYIECKUX
snemeHTOoB. [loHsTHE O IpynIax CXOIHBIX
AJIEMEHTOB (IIEJI0YHBIC U IIETOYHO3EMEIIbHBIC
METaJUIbl, TAJIOT€HbI, UHEPTHBIC Ta3bl).
DJeMeHThI, KOTOpble 00pa3yroT aMmpOTepHbIC
OKCHJBI U TUJIPOKCHIBL. [leproauueckuii 3aKoH.
[lepuoauueckasi cucteMa XUMUYECKUX
anemenToB JI.W. Menjeneena.
KopoTtkonepuoanas v JJIMHHOIIEPUOHAS
dbopmpbl [leproanueckoi CHCTEMBI XUMHUYECKUX
snemenToB .M. Menneneera. [lepuoas u
rpymmbl. OU3NYECKHil CMBICIT OPSAIKOBOIO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIIbI FTEMEHTA.
Crpoenune atoMoB. CocTaB aTOMHBIX SIJIEP.
N3otonbl. DnexTponsl. CTpoeHHE 3TEKTPOHHBIX
000J104€K aTOMOB NEpBbIX 20 XMMUYECKUX
aneMeHToB llepuoanueckoii cucremst [1.1.
MenpeneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA MO €ro MOJIOKEeHUIO B [lepuoanyeckon
cucteme /.M. MenneneeBa. 3akOHOMEPHOCTH
W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METANIMYCCKUX U
HEMETaJUIMYECKUX CBOMCTB MO IpyIIaM 1
nepuojaM. 3HaueHue [lepuoanyeckoro 3akoHa u
[lepnonnueckoi CUCTEMbBl XMMUYECKUX

PackppiBaTh CMBICII NEPUOIUYECKOTO 3aKOHA.
OnuceiBaTh CTPOEHUE TAOIUILIBI
«Ilepunonnyeckas cucreMa XMMHYECKHUX
anemenToB .M. Menneneesa». MonenupoBarb
CTPOEHHUE aTOMa, SHEPIETUYECKUX YPOBHEHN U
[OJlypOBHEH MPU NOMOIIN PUCYHKOB,
AJIEKTPOHHBIX KOHPUTypalui 1
anekTpoHHorpapuueckux Gopmyi. [loscHATH
¢bu3nuecKuii CMbICI MOPSIKOBOTO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA.
XapakTepHu30BaTb XUMUYECKHUE HIEMEHTBI
MIEPBBIX TPEX MEPUOO0B, KAINM, KAIBIUN U UX
COEIMHEHUS 110 N0JI0’keHNUIO0 B [leprognueckoit
cucreme JI.1. Menneneea. OObSCHATEL 001IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKHX 3JIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUH B Mpeenax
MaJIbIX NIEPHOJOB U IIABHBIX MOATPYII C
y4€TOM CTPOEHUS UX aTOMOB; y4aCTBOBaTh B
COBMECTHOH paboTe B mape Wi rpymrie.
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha HH(POPMALIHIO U3
yueOHUKa U IPYTUX UCTOYHUKOB, B TOM YHCIIE
WNHurepHera
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SJICMEHTOB IJIs1 pa3sBUTUA HAYKH U ITPAKTHUKH.

J.1. MenneneeB — yd€HbBIN U TPaXKIaHUH.
XUMUYECKUHN SKCIEPUMEHT: JleMoHCTpanuu:
B3anmoaeiicTBre ruipokcuaa IUHKa ¢
pacTBOpamMu KHUCIOT U LIEJIOYEH.
MonenpoBaHu€e CTPOEHUS MOJIEKYIT ITPU
IIOMOIIIM PUCYHKOB, MOJIEJIEH, JIIEKTPOHHBIX U
CTPYKTYpHBIX popmyi. Tabnuna
«Ilepuoauyeckas cucreMa XUMHUYECKHUX
anementoB J.1. MenneneeBay. JlaboparopHsie
onbITbl O3HaKOMIIEHHE ¢ 00pa3liaMu METAJIJIOB U
HEMETAJIJIOB.

PaCKpLIBaTL CMBICJI U3YYACMBIX MOHSTHH.

3.2

XuMuyeckast CBS3b.
OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu

Xumnueckas cBs3b. KoBanenTHas (mosisipHas u
HEMNOJIIpHAasi) CBSA3b. DIEKTPOOTPHULIATEIbHOCTh
XUMHMYECKHX 3JIeMeHTOB. FIOHHas1 CBSI3b.

Crenenb okucienus. OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iponeccel
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U
BOCCTAHOBUTENIHN. XUMUYECKUIN 3KCIIEPUMEHT:
n3ydeHue o0pa3loB BEIIECTB METAIIJIOB U
HEMETAJIIIOB, B3aUMOJEICTBUE THAPOKCUAA
LIMHKA C paCTBOPaMU KUCJIOT U ILEJI0Yei,
IIPOBEJEHUE ONBITOB, MILTIOCTPUPYIOIINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pas3IoKeHUs,
COEMHEHMS ). XUMUYECKHUI KCIIEPUMEHT:
JemoncTpannn: OnbITh, HWUTFOCTPUPYIOLINE
MIPUMEPBI OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakliuu pas3IoKeHus,
COCTMHCHHS)

Onpenensatb BUJI XUMAYECKON CBS3U B
coequHeHNH. MoIeTMpoBaTh CTPOCHHE
MOJIEKYJI ITPH IOMOILI PUCYHKOB, MOJEIIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX (hOopMyII.
Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaBieHHs GOpMYI BEIIECTB, HIEKTPOHHOTO
OanaHca peakuuid. Onpenenarb cTeneHb
OKHCIIEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB 10
(dhopMyIsiaM U cOCTaBIATh GOPMYJIbl OMHAPHBIX
COEIMHEHUH 10 CTETIEHU OKUCIIEHUS aTOMOB

XUMHUYECKHX 3JIeMEHTOB. OmpenensiTh
OKHCITUTENb U BOCCTAHOBHTEIb. PaccTaBiaTh
KO2(PPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINIT
METOOM 3JIEKTpOHHOTO Oanmanca. Habmonats
XUMHUYECKHE OMBITHI M0 TUIaHY, aHAIU3UPOBATh
" neaath BEIBOAEL. Mcnonb3oBath UKT mia

CO3aaHus MOI[GJ'Ief/’I, IIOATOTOBKHU npe3eHTau1/H71,
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JIOKJIAJIOB TI0 TeMe. BricTpauBaTh pa3BEpHyTHIC
MMCEMEHHBIC U YCTHBIE OTBETHI C OMOPOI Ha
uHdopmaIuio U3 yueOHUKa U JPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa.

Uroro no pazneny

13

[ToBTOpenue, 06061eHne Kypca XuMuH 3a § kinacc. MiToroBast KOHTpOJIbH

ast pabota (2 gaca).

[Teproanyueckoil cucTeMe U CTPOCHUEM UX
aTomMoB. CTpOEHHUE BEIlIeCTBA: BUbI
XUMHYECKOM CBSI3U. THUIBI KPUCTATUTMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THMA KPUCTAIUIMYECKON PEIIETKU U BUAA
XuMHueckol cBsizu. Knaccudukanus u

Pe3epBHOE Bpems 3
OO11ee 4ncI0 4acoB 1o 68
porpaMme
9 KJIACC
HaunmenoBanue pa3nenos u
No TeM y4eOHOro npeaMera Komnunuectso I o) 6
w/a 4ACOR pPOrpaMMHOE COLEpKaHUE CHOBHBIE BUBI ACATEIBHOCTH 00Y4arOIUXCsI
[ToBTrOpenue u yriyoneHue [Iepnoanueckuii 3akoH. Ilepnoanueckas XapakTepHu30BaTb XUMHUYECKHUE HIEMEHTBI
3HAHUN OCHOBHBIX CUCTEMa XUMHUYECKHX AeMeHToB [I.1. MEPBBIX TPEX MEPHOJOB, KAJUS U KaJbLHS 110 UX
pa3enoB Kypca 8 kiacca MenneneeBa. CTpoeHHE aTOMOB. nosioxkenuto B [lepuognueckoii cucreme /. .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB Menneneesa. KiaccuuunpoBars u Ha3bIBaTh
XUMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX HEOpPraHUUYECKNE BEUIECTBA N3YUEHHBIX
NEePUOOB, KaJus, KAJIbLIUI U UX COEIMHEHUN B kJy1accoB. OnuceIBaTh 0011IME€ XMMHUYECKHE
1.1 5 COOTBETCTBHH C MOJIOKEHUEM IJIEMEHTOB B CBOICTBA BELLIECTB PA3JINYHBIX KJIACCOB,

MOJATBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
peakuuidi. OnpeaessiTh BUJI XUMUYECKOW CBSI3U U
TUI KPUCTAIIIMYECKOMN PELIETKU BEILIECTBA.
[TIporno3upoBaTh CBOKCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHMs. BricTpanBaTh
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HOMEHKJIaTypa HEOPTraHUYECKUX BEILECTB.
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCALIUXCSA
K pa3JInYHbIM KJaccaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUUECKasl CBA3b
HEOPraHUYECKUX BEIECTB.
XHWMHMYECKUH IKCIIEPUMEHT: JleMOHCTpaLuu:
03HAKOMJIEHHE C MOJAEIIIMU KPUCTAIUNIMYECKUX
PEIIETOK HEOPTAaHUYECKUX BELLIECTB — METAJIJIOB
1 HeMeTaJuIoB (rpaduTa U aiMasa), CJI0KHBIX
BELIECTB (XJIOpUJIa HATPUS)

pa3BEPHYTHIC INCHMEHHBIE U YCTHBIE OTBETHI €
omopoi Ha HHPOPMAITUIO U3 yIeOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN ITOHATUINHBIN
anmnapar Kypca XUMHH.

1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMHUYECKUX PEAKIUH

Krnaccudukanus XuMHYECKUX peakiuii 1o
Pa3IMYHBIM MPU3HAKaM (IO YUCTY U COCTaBY
YYaCTBYIOUIMX B PEAaKI[MU BEUIECTB, 11O
TEIUIOBOMY AP (EKTY, 10 U3MEHEHHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, 10 YYACTUIO KaTaau3aTropa).
DK30- ¥ 3HJIOTEPMHUYECKUE PEAKIUH,
TepMOXHUMHUYECKHE ypaBHeHUS. [loHsTHE O
CKOPOCTH XuMHU4eckoi peakiuu. [Toustue 06
00paTUMBIX 1 HEOOPATUMBIX XUMHYECKUX
peakuusx. [loHsATHE 0 TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [lonsTue o kaTanuse.
[TonsiTue o xumMuueckoMm paBHoBecHH. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOMN peakiuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.
OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH,
ANEKTPOHHBIN OalaHC OKUCITUTEIBHO-
BOCCTAaHOBUTEIBHOM peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKnuii C UCIOJIb30BAaHUEM METO1A
AIIEKTPOHHOTO Oananca. XUMHUYECKUN

PackpbiBaTh CMBICII U3y4acMbIX IIOHATUHN U
IPUMEHSATDH 3T IOHATHUS PU ONUCAHUU
CBOMCTB BEILLIECTB U UX IPEBPAILCHUN.
KrnaccupunupoBars XUMHUYECKUE PEAKIIUHU T10
pa3IMYHBIM IIPU3HAKaM. Y CTAHABIIMBATh
3aBHCHUMOCTbh CKOPOCTH XMMHUYECKOHN peakluu
OT pa3auy4HbIX GakTopoB. [IporuozupoBath
BO3MO>XHOCTH NMPOTEKAHUSI XUMUYECKHUX
IIPEBPALICHUI B PA3JIMYHBIX YCIOBHSIX.
OnpenensiTb OKUCIUTENb U BOCCTAHOBHUTEID B
OBP. CocTaBnsiTh 3J€KTPOHHBIN OanaHC
peaxiuu. [Ipon3BOAUTH BEIUMCIIEHUS 110
XMMHUYECKUM YPAaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOH paboTe B Iape WU IpyIIe.
BricTpanBath pa3BEpHyThIE MUCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH HAa MHPOPMALUIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAJIOB,
IrPaMOTHO UCIOJIB30BaTh N3yUEHHBIH
MOHATUHHBIN anmnapar Kypca XUuMHUU.
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skcriepuMenTt: Jlemoncrpauuu: MccnenoBanue
3aBUCUMOCTH CKOPOCTU XMMUYECKON peaKkiuu
OT BO3JICHCTBUS PA3NUYHBIX (PaKkTOpoB. OMbITHL,
WLIIOCTPUPYIOIINUE IIPUMEPBI OKUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue,
pPEeaKIMK Pa3JIOKEHUS, COCTUHECHHUS).
Brruncnenus: konuyecTBa BelecTBa, 00bEMa u
MacChl peareéHTOB WM MPOAYKTOB 110
YpaBHEHUSAM XUMHUYECKHUX PEaKIIHA.

1.3

DIIEKTPOTUTHIECKAS
Jccoranus. XMMUYECKUE
peakIuy B pacTBOPax

Teopust 3IEKTPOTUTUYECKON AUCCOLUALINH.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHHUOHBI. MeXaHN3M JUCCOLMAIINN BEIISCTB C
Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBS3H.
Crenenp aucconuaiyu. CUIbHBIE U C1a0bIe
AJICKTPOJIUTHI. Peakiinn noHHOTO 0OMEHa.
VYcnoBust MpoTeKaHus peakiiii HOHHOTO
oOMeHa, MOJTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuii. CBONCTBA KHUCIIOT,
OCHOBaHUH U coJIei B CBeTE MpeCTaBIeHUN 00
BJIEKTPOJIUTAYECKON AUCCOIMALIHH.
KauectBennsbie peakunu Ha HOHBI. [loHsATHE O
TUAPOIIN3E COJIEH. XMMHUUYECKUI SKCIIEPUMEHT:
Hemoncrpanuu: Hccnenosanue
AJEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
rpolecca TUCCOLMALUN KUCIIOT, IIEI0YEH U
coJieii (BO3MOYKHO MCTIOJIb30BaHUE
BHIeOMaTepranoB). ONbIThL, UJUTFOCTPUPYIOLIUE
MIPU3HAKK TPOTEKAHUS PEAKIIU HOHHOTO
oOMeHa (0OpazoBaHue OcajKa, BBIIEICHUE Ta3a,
obpasoBanue Bojbl). Pacnio3naBanme

PackpsiBaTh CMBICT N3y4aeMBbIX ITOHATUH, &
TAK)KE€ CMBICII TEOPUU DIEKTPOJIUTUYECKON
muccoranui. OOBIACHATH IPUYNHBI
AJIEKTPONPOBOJIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3jIMyaTh clladble U CUJIbHbIE
9NEeKTpoNIUTHL. COCTaBIIATh YPABHEHHUS
JUCCOIUAIINH. KUCIOT, IICJIOUEH U COJIeH,
IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHHUS
XUMHUYECKHUX PEAKINi HOHHOTO 0OMEHa,
KpPaTKH€ MOHHBIE YPABHEHMSI IPOCTHIX PEAKLUI
TUAPOJIH3a CoJIel. XapaKTepru30BaTh OOIIHe
XMMHUYECKHE CBOICTBA BEILIECTB Pa3INYHBIX
KJIACCOB HAa OCHOBE TEOPHUU IEKTPOIUTHIECKON
JMCCOLMALINN; TIOATBEPKIaTh CBOWCTBA
MIpUMepaMu MOJIEKYJIIPHBIX U HOHHBIX

YpaBHEHUN XUMUYECKUX peakuuil. Pemars
DKCIIEPUMEHTAJIBHBIE 33]1a4M 110 TEME.
[InannpoBaTh ¥ OCYHIECTBIIATH HAa IPAKTHKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJI0ICHNs, JIeNIaTh BBIBOJIBI IO pe3ysIbTaTaM
SKCIIEPUMEHTA MIPH MPOBEIEHUH J1a0OPaTOPHBIX

HCOPraHNMYCCKUX BCUICCTB C ITIOMOIIBIO

OIIBITOB U NPAKTUYICCKUX pa60T. CJ'IC,[[OBE[TB
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KayeCTBEHHBIX PEAKIMI Ha HOHBI.
JIaGopatopHblii onibIT: M3ydueHue npu3HaKoB
IPOTEKaHUs PeaKLMu HOHHOIO OOMEHa B
pacTBOpax 3MEKTPOJIUTOB (C 0OpazoBaHHEM
ocajika, BbIJIEJICHUEM ra3a, 00pa3oBaHUEM
Bobl). [IpakTiueckas padora: Ne 1. Pemenune
HKCIEPUMEHTANBHBIX 33/1a4 110 TEME.
Breraucnenus: mo YpaBHCHUAM XUMHNYCCKUX

npaBuiamM 06e30macHO paboThHl B 1abopaTopuu
MIPU UCTIOJIH30BAHUN XUMHUYECKON TIOCY B U
ob6opynoBanus. [IpoBoAUTH BEIYHMCICHUS 11O
XMMUYECKUM yPaBHEHUSIM. Y 4acTBOBATh B

COBMECTHOH paboTe B mape WiM rpyIie.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U

YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIUIO U3

y4eOHUKA U IPYTUX UCTOYHUKOB WH(pOpMAIINH,

pEaKIuu. B TOM yuciie MlHtepHera.
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
OO01mas xapakTepucThKa OO61mas xapakTepuCcTHKa raJOreHoB. OOBACHATH 001I1E 3aKOHOMEPHOCTH B
XUMHUYECKUX 3JIEMEHTOB Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE MU3MEHEHUHU CBOMCTB HEMETAJIJIOB U UX
VIIA-rpynnsl. ["anorensl cTenenu okucienus. CTpoeHue u pu3nyecKkue COEIMHEHUH B IIpejiesiaXx MaJbIX IEPUOOB U
CBOICTBA MPOCTHIX BEUIECTB — I'aJIOTEHOB. ri1aBHbIX noarpynn Ilepuonnueckoil cucremMsl
XHUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa XUMUYECKUX AJIEMEHTOB C YYETOM CTPOCHUS UX
(B3auMoJIeliCTBUE C METalIaMU, HEMETAJUIaMU, aTOMOB. XapaKTepu30BaTh PUINUYECKUE U
menovyamu). XnopoBojgopo. ComsiHast KMCIIOTa, XMMHUYECKHE CBOMCTBA MTPOCTHIX BELIECTB
XUMHYECKHE CBOICTBA, ITOJIyYeHHUE, rajloreHoB (Ha IpUMepe XJI0pa) U CIOKHBIX
npuMeHeHue. JlelicTBue xjiopa u BEILIECTB (XJIOPOBOJOPO/A, XJIOPUAA HATPHS),
2.1 4 XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKA. CIoCcOOBI UX MOJIy4YEHUsl, IPUMEHEHNE U

Baxuelime XJI0opuabl 1 UX HaXOXKACHUE B
npupojie. XMuMUYECKUM KCIIEPUMEHT:
HemoncTpanuuu: OnbITH, OTpakarolIye

(u3nyecKre U XMMHUYECKHE CBOMCTBA TaJIOT€HOB
Y UX COEIMHEHUH (BO3MOXHO UCIIOJIb30BaHUE
BHIeOMaTeprasioB). O3HAKOMIICHHE C
o0pa3iaMu XJI0pHUI0B (TaJOreHUIOB).

JlaGopaTopHsbIit onibIT: 3yueHne cBONCTB

COJIIHOM KHUCIIOTHI. IIpoBeieHNEe KaueCTBEHHBIX

3Ha4YeHHUE B MPUPOJIE U KU3HH YeTIOBEKa.
OnpenensiTb XJIOPHUI-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE
XUMHNYCCKUEC SKCIICPUMCHTBI, IPOBOANTD
HaOJI0ICHNs, JIeNaTh BBIBOJIBI IO pe3ysIbTaTaM
SKCIIEPUMEHTA MIPH MPOBEIEHUH J1a00PaTOPHBIX
OTIBITOB M MpakTHYecKuX padbot. CrenoBaTh
npaBmiIaM 0e30macHoi paboThl B 1abopatopun
IIPU UCMOJIb30BAHUU XUMHUYECKON TIOCY/IbI U
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peakuuii Ha xiopua-uonsl. [IpakTuyeckas
pabota Ne 2: [TomydeHre COJITHON KUCITOTHI,
HU3y4yeHHUE e€ CBOMCTB. Bbluncienus: mo
yYpaBHEHUSM XUMHYECKHUX PEAKIIUA, €CIIA OJINH
U3 pEareHTOoB JIaH B U30bITKE

o0opynoBanusi. BeicTpauBaTh pa3BEpHYTHIE

MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha

uH(bOpMaIIKIO U3 YUeOHUKA U CIPABOYHBIX
MaTepUajoB, FPaMOTHO UCIOJIb30BaTh

22

OOm1ast xapaKTEepUCTHKA

XUMHYECKHX JIEMEHTOB

VIA-rpymmsl. Cepa u eé
COCTMHCHHSI.

OO01mmas xapakTepucTuka 31eMeHToB VIA-
rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTeNeHN okucieHus. CTpoeHne u
(u3nuecKkre CBOMCTBA MPOCTHIX BEUIECTB —
KHUCJIOpOJa U cepbl. AJUIOTPOITHBIE
MoAU(UKAIIHN KUCIOPOAA U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJI, CTPOCHHUE,
¢busnueckre U XuMudeckue cBorucTBa. OKCHIbI
CepbI KaK MPeICTaBUTENN KUCIOTHBIX OKCUIOB.
Cepnas kuciora, U3n4ecKkue 1 XuMHIECKHe
cBOiicTBa (00LIME KaK IIPEICTaBUTEINS Kilacca
KHUCTIOT U crienuduueckre). XUMUYECKUe
peaxiuu, Jiexalirie B OCHOBE IPOMBIIIUIEHHOTO
crioco0a MoJy4yeHHs! CEpHON KUCIOTHI.
[Ipumenenue. Conu cepHOM KUCIOTHI,
KaueCTBEHHasl peakius Ha CyIb(aT-HOH.
Haxoxnenue cepbl 1 €€ COEIMHEHUHN B PUPOJIE.
XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOILIEN Cpelbl
COETUHEHUSIMU Cephl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro MpeI0TBPALICHUS. X UMUYECKHI
sKcrepuMeHT: JlemoHcTpaunn: O3HaKOMIIEHHE C
obOpasmamu cepbl ¥ €€ COeTUHEHUSIMHU
(BO3MOYKHO HCITOJIb30BAHUE BUJEOMATEPHUAIIOB).
Ha6mronenue mporiecca o0yriuBaHus caxapa

W3yYCHHBIN NOHATUMHBINA anmapaT Kypca XMuMUH
OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 31eMeHTOB VIA-rpynmnbl u
UX COCIMHEHUH C yYETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBarh HU3NUECKUE U XUMUYECKUE
CBOIICTBa MPOCTOTO BEIIECTBA CEPHI U €€
coeuHEHMH (cepoBOAOPOIa, OKCUIIOB CEPHI,
CEPHOU KUCIIOTHI, CYIb(aTOB), CIOCOOBI UX
MOJIYYCHUS], IPUMEHEHUE U 3HAUCHUE B
IPUPOJIE U KU3HU YyesoBeka. OnpenensTh
HaJIM4Yue Cylb(aT-uOHOB B PaCTBOPE.
OOBSCHATH CYITHOCTD SKOJIOTUIECKUX
npo0iieM, CBSI3aHHBIX ¢ IepepaboTKOM
coennHeHUN cepsl. [nannposate n
OCYILIECTBIIATH Ha PAKTUKE XUMHYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiiaM 0€301acHOM paboOThI B
71a00paTOpUH IPHU MCTIOJIb30BAaHUHM XUMUYECKON
nocyzsl U obopynoBanus. [IponzBoauTsb
BBIYHCIICHHS] 10 XUMUYECKUM YPABHEHUSM.
Hcnonb30Bath MpH BHITOJHEHUN Y4€OHBIX
3aJJaHUI TEKCThI yueOHMKa, CIIPaBOYHbIE
matepuaisl (Ilepuonnyeckyro cucreMmy
xuMu4deckux aneMeHToB [l. 1. MeHaeneena,
TabJIMIly pAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U

MOJ AEMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMU

coJiell B BOJIE, DJIEKTPOXUMHUYECKHUN Psifl

30



kucinoTsl. JJabopaTopHsle onbIThl: M3yuenue
XUMHAYECKHX CBOWCTB pa30aBIeHHON cepHOI
kucinoTsl. [IpoBenieHne KauecTBEHHON peakiuu
Ha Cy/b(aT-noH U HAOII0IeHUE IPU3HAKa e¢
POTEKAHHUS.

HanpspKeHu Metaisos). Mcnonbs3oBarh npu
BBITTOJIHEHUH YUEOHBIX 33aHUI U B IIpoIecce
HCCIIE10BAaTEIbCKON AEATEIbHOCTH HAY4YHO-
MOMYJSPHYIO JIUTEPATYPY XUMHUYECKOTO
COJIep KaHUs, CIIPABOYHbIE MaTepUAIbI,
pecypcebl MaTepHera.

2.3

OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB
VA-rpynmsl. A3zot, hocdop
Y UX COCIMHEHUS

OO0m1as XapakTepUCTUKA JIEMEHTOB V A-
rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIe CTETIEHU OKUCIIECHUS. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3NIecKue 1
XUMHUYecKue cBoiicTBa. Kpyrosopor azora B
npupoje. AMMHAK, ero Gu3n4ecKue u
XUMHYECKHE CBOICTBA, MOJIyYeHUE U
npumenenue. Coau aMMOHUS, UX PU3UUYECKHUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE.
KauecTtBeHHast peakuiys Ha HOHbI AMMOHHUSI.
A30OTHAas KUCIOTa, €€ MoJlyueHue, PU3nIecKue u
XUMHUYECKHUE CBOMCTBA (00IIHE KaK
IIPEICTaBUTENS KJIacca KACIOT U
cnenuduueckue). McnonapzoBanue HUTPATOB U
COJIEHl aMMOHHUS B KaUYECTBE MUHEPAJIbHBIX
yaoOpeHui. XuMHU4YECKOe 3arpsi3HEHUE
OKPY>KaIOIlEH Cpelibl COEIMHEHUSIMH a30Ta
(KUCJIOTHBIE AOXIH, 3arPA3HEHHUE BO3/1yXa,
ouBkl U BoJ0&éMOB). Docdop, anmoTponHbie
Monupuxauu pocdopa, puznyeckue u
xuMudeckue cpoiictBa. Okenn pocdopa (V) u
dbocdopHas kucnoTa, pu3nUecKue u
XMMHUYECKHUE CBOICTBA, MTOJIyYEHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE
MHUHEpaJIbHBIX Y100peHni. XUMHUYECKHH

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3J1EMEHTOB VA-TpyIIIbl U
UX COEMHEHUH ¢ y4ETOM CTPOEHHSI UX aTOMOB.
XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BELIECTB a30Ta U pochopa u

MX COCAMHEHMM (aMMHUaKa, COJICH aMMOHHS,
a30THOM KHMCJIOThI, HUTPATOB, OKcHa Gochopa
(V) u hocdopnoii kucnotsl, pochartos),
CrocoObl UX MOJYyYEeHUs], IPUMEHEHUE U
3HAYEHUE B MPUPOJIE U KU3ZHU YEJIOBEKA.
OnpenensTb HOHBI aMMOHUS U (pochaTHOHBI B
pactBope. OOBSACHSITH CYIITHOCTh

9KOJIOTUYECKUX MTPOOIIEM, CBA3aHHBIX C
HaxO0XKJICHHEeM coeMHeHuH azoTa u ¢ocdopa B

OKpyKaroien cpeze. [inanuposars u
OCYIIECTBIISITh Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,

JIeN1aTh BBIBOJIBI 110 pe3yibTaTaM SKCIIEPUMEHTA
IIPU IPOBEIEHUH Ja0OPATOPHBIX OIBITOB U
npakTudeckoi padotsl. CiieoBaTh MpaBuiIaM
6e30macHoi paboThI B 1TaOOPaTOPHH MTPH

MCIOJIb30BaHUN XUMHUYECKOM MOCYIbI U

obopynoBanus. [Ipon3BOAUTE BEIYUCIEHUS 1O
XUMHUYECKHM ypaBHEHUSM. Vcnonb30Bath mpu

BBITTOJIHCHUU qu6HLIX 3aJlaHUI TEKCThI
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sKkcriepuMenT: JlemoncTpanuu: O3HaKOMIICHHUE C
(bu3nYecKUMu CBOHCTBaMH a30Ta, Gpochopa u ux
coeIMHEHUH (BO3MOXHO UCIIOJIb30BaHUE
BUJeoMarepuanoB). O3HaKOMJIEHHE C
oOpasnamu a30THBIX U GOCHOPHBIX YIOOPEHUT.
[Tonyyenue, cobupanue, pacrio3HaBaHUE U
M3y4yeHUe CBOMCTB aMMHaka. Bzaumoneiicteue
KOHILICHTPUPOBAHHOM a30THOU KUCJIOTBI C MEJIBIO
(BO3MOYKHO HCITIOJIb30BAHHUE BUJICOMATEPHAIIOB).
JlabopaTtopusie onbITh: [IpoBenenue
KaueCTBEHHBIX peakKlMii Ha NOH aMMOHHUS U
¢bocdar-noH, n U3ydeHrne MPU3HAKOB HX
npotekanus. [lpaktuueckas padora Ne 3:
ITony4yenue ammuaka, U3y4eHHE €ro CBOKCTB.
Brruncnenus: mo ypaBHEHUSIM XUMHYECKUX
peakuuii

yueOHHUKa, CIIPaBOYHbBIE MaTEPUAIIbI
(IepHOIUYECKYIO CUCTEMY XUMHUYECKUX
anemenToB J[. . MenaeneeBa, Tabauiry
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEN B
BOJIE, SJIEKTPOXUMHUYECKUI PsiJ HAPSIKEHUI
METaJUIOB)
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OOw1ast xapakTepUCTHKa

XUMHYECKHX HJIEMEHTOB

IVA-rpynnel. Yraepon u
KPEMHHI, U X COCIUHEHUS

OO6mas xapakTepucTuka 3j1emMeHToB [VA-
rpytrbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIEC CTENIEHN OKUCIEHUS. YTIIEpO,
aJUIOTPOITHBIE MOAU(PUKAIINH, PACTTPOCTPAHEHUE
B IIpupoie, GU3NYECKUE U XUMUIECKHE
cBoiicTBa. Ancop6rus. KpyroBopor yriepona B
npupoae. OKcusl yriaepoaa, ux pusndeckue u
XMMHYECKHE CBOMCTBA, ICUCTBUE HA JKUBBIE
OpraHU3MBbl, TOJTYYEHUE U IPUMEHEHHE.
DKOJIOTHYECKue TPOOIeMbI, CBI3aHHBIE C
okcuoM yrieposa (IV), runoresa riodanrbHOTO
MOTETUICHHS KJIMMaTa, TApHUKOBBIN d(PQeKT.
YronpHas KUCIOTa U €€ CONH, UX (PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA, TTOTYYECHUE U
npuMeHeHue. KauecTBeHHas peakius Ha

OOBACHATH 001I1E 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 21eMeHTOB [V A-rpynmns! n
UX COEMHEHUN C Y4ETOM CTPOCHHMSI UX aTOMOB.

XapakTepu3oBaTh pU3MUECKUE U XUMUYECKUE
CBOMCTBA MPOCTBIX BEUIECTB yIiepoaa U
KPEMHUS U UX COEUHEHHUH (OKCUAOB yriepoaa,
YTOJIbHON KUCIIOTHI, KApOOHATOB, OKCUAA
KpEeMHUs1, KpEMHHEBON KUCIIOThI, CHIIMKATOB),
CHoCOOBI UX MOJyYEHUs, IPUMEHEHUE U
3HAQ4YECHHE B IPUPOJE U KU3HU YETIOBEKA.
OOBACHATH MPUYMHHO-CIIEICTBEHHYIO CBSI3b!
CTpPOEHHE BEIllECTBa — CBOMCTBA —
IIPUMEHEHNE — Ha IPUMEpaxX COEIMHEHUN
yriepojia u kpeMuausi. OnpenensiTe KapOoHatT- u
CHJIMKAT-UOHBI B pacTBope. OOBIICHATH
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KkapOoHaT-1oHbI. Vcnonb30Banne kapOOHATOB B
OBITY, MEIUIIUHE, TIPOMBIIUICHHOCTH U
cesnbckoM xo3siiicTBe. [lepBonayanbHbie
MOHATHUS 00 OPraHMYECKHUX BEIIECTBAaX KaK O
COEMHEHUSX yrieponaa (MeTaH, 3TaH, STUJICH,
alleTUJICH, 3TaHOJI, INIMIEPUH, YKCYCHAs
kucnota). [IpupogHbie HCTOYHUKN
YIII€BOAOPOAOB (YToJib, IPUPOIHBIN Ta3, HEPTH),
MPOJYKTHI UX MepepaboTku (OeH3UH), UX POJb B
OBITY ¥ TIpOMBIIIUICHHOCTH. [ToHSATHE O
OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUPaX,
Oenkax, yrieBoJax — U UX POJIU B )KU3HU
yenoBeka. MarepuanbHOE €IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCAMHEHUH.
Kpemuuii, ero pusndeckue u XuMuuecKue
CBOWICTBA, MTOJTy4YEHHE U TIPUMEHEHUE.
Coenunenus kpemHus B npupoje. O0miue
npencrasieHus 06 okcuae kpemuus (IV) u
KpeMHUEeBOH kucnote. CUITUKATHI, UX
WCTIOJIb30BaHUE B OBITY, METUITMHE,
MPOMBINIICHHOCTH. BaskHel e cTponuTebHbIE
MaTepHalbl: KepaMHKa, CTeKII0, IIEeMEHT, OETOH,
xene300eToH. [Ipobrnembl 6e30macHOro
WCTIOJIB30BAHUS CTPOUTEIFHBIX MAaTEPUAIIOB B
IOBCEHEBHOU KU3HU. XUMUYECKUI
sKcnepuMeHT: JleMoHcTpanuu: Mozaenu
KPUCTAINTUYECKUX PEIETOK anmmasa, TpaduTa,
¢bymrepena. O3HaAKOMIIEHHE C TIPOIIECCOM
aIcopOIIMK PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOHCTBOM

IIpOTHUBOrasa. O3HaKOMIICHHUE C HpOﬂYKHHeﬁ

CYIITHOCTb SKOJIOTHUECKUX MPOOIIeM, CBSI3aHHBIX
C HAXO0XKJIEHUEM YTJIEKHUCIIOro ra3a B
okpyxatoiet cpene. [lonrsepxxaars

0COOEHHOCTH COCTaBa OPTaHMYECKUX BEUIECTB
npUMepaMH MPOCTHIX COeIMHEHUN (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TAHOJI, [VIMLIEPUH,
YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOpPraHMYECKUX COSAUHEHUN yriieposa u
OopraHnyeckux BemecTB. ONUChHIBaTh POIIb
O€JIKOB, )KUPOB U YIJIEBOJIOB B
(YHKIIMOHUPOBAHHUH JKUBBIX OPTaHU3MOB,
COCTaB MPUPOAHBIX HCTOUHUKOB
YIIEBOIOPOAOB, UX POJIb B OBITY U

IPOMBIIIJICHHOCTH. [[pOBOANTE BEIYUCICHHUS 1O

YpaBHEHUSIM XUMHUYECKHUX PEAKIIHI.
[1nanupoBaTh ¥ OCYHIECTBIISTH HAa IPAKTUKE
XUMHYECKHE HKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0/IeHus, IeJaTh BBIBO/IBI 110 Pe3yJIbTaTaM
HKCHEPUMEHTA IPU MPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MpaKkTU4YecKux padot. Crneaosarhb
npaBuiIaM 6e3omacHoil paboThl B 1abopaTopun
P UCIIOJIb30BAHUU XUMHUUYECKOM MOCY bl U
obopynoBanus. Mcnonbs3oBarh npu
BBITTOJTHEHUH YYEOHBIX 3aJaHUN TEKCTHI
y4eOHHUKa, CIIpaBOYHbIE MAaTEPUAIIbI
(ITepnonnyeckyro cuCTEMY XUMUYECKUX
anemenToB /. 1. Menneneea, Tabnuiry

pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B

BO/JI€, SJIEKTPOXUMHUYECKHUH Psijl HANPSKEHU I

METaJlIOB)
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Hroro no pazneny
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CUJIMKAaTHOM IPOMBIIUIEHHOCTH
(BuneomaTepuansl: cuiaMKaTHas
MIPOMBIIIJICHHOCTH ). MoeIn MOIeKy

[Tonyuenue, cobupanue, pacrio3HaBaHUE U
M3Y4E€HHE CBOICTB YIJIEKHCIIOTO rasa.
[IpoBenenue KaueCTBEHHBIX peakuil Ha
KapOOHAT ¥ CHJIMKAT-UOHBI U U3YUYECHUE
MPU3HAKOB UX MpoTekanus. [Ipaktuueckue

n3ydeHue ero cBoucTs. Ne 5. Pemenue
9KCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«BaxHeiime HeMeTauIbl U UX COSUHEHUS
Bbruncnenus: o ypaBHEHUSIM XUMHUYECKUX
peakuuii

OpraHU4ecKUX BemecTB. JIabopaTOpHBIN OIBIT:

paboter: Ne 4. [TonydyeHue yriieKuciaoro rasa,

Pasznea 3. Merajiibl M X COeTHHEHHUSA

OO01me CBOMCTBA METAJLIOB

O6ma;1 XapaKTCPUCTHKA XUMHUYCCKUX

3.1

3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosioxkeHusd B [leproguueckoit cucreme
xumudeckux anementoB .. Meneneesa u
cTpoeHHs aToMOB. CTpOEHHE METAIIIIOB.
Mertannnueckast CBsSI3b U METAJUIMYECKast
KpUCTAJITINYECKAsl peIIETKA.
DNEKTPOXUMHUUECKUN Psiji HAllpsLKEHUN
MeTaiioB. PU3NUECKne U XUMUYECKHE CBOWCTBA
MeTaiioB. O61mye crnocoObl NOTyYeHHUs
MeTaioB. [IoHsATHE 0 KOPPO3UHM METAJIIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT KOPPO3HH.

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHHA U
MIPUMEHSTH STH MOHSITHUS TIPU OMTUCAHUT
CBOWCTB BEILIECTB U UX MPEBPALLICHUH.
OOBACHATH 001I1E 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB METAJIIOB M UX
COCIMHEHUH C y4ETOM CTPOEHHS X aTOMOB.
XapakTepHu30BaTh CTPOEHUE METAJUIOB, 001IHe
¢du3nveckrne 1 XUMHYECKHE CBOWCTBA
METaJUIOB. XapaKTepH30BaTh OOIIKE CIIOCOObI
MOJTy4eHHsT MeTauToB. OMUCHIBATH CITOCOOBI
3alIUTHl METAJIIOB OT Kopposuu. CresoBaTh
npaBmiIaM 0e30macHoi paboThl B 1abopaTopun

CrnaBbl (CTalib, YyT'yH, TIOPAIIOMUHUM, OpoH3a)

IIpH UCII0JIb30BAHHUU XUMHYECKOH MOCYyIbl U
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U MX IIPUMEHEHUE B OBbITY U POMBIIUIEHHOCTH.
XHUMHUYECKUH IKCIIEPUMEHT: [leMoHCTpanyu:
OO0pa31pl METaUIOB U CIUIaBOB. V3ydeHue
pE3yIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JIaGopaTtopHsble onbITh: O3HAKOMIICHHE C
o0pa3iaMu MeTauIoB U CIUIABOB, UX
(U3NIECKUMHU CBOHCTBAMHU.
Bbruncnenus: no ypaBHEHUSAM XUMHUYECKHUX
peakuui, €Clii OJUH U3 PEareHTOB COAEPKUT
IIPUMECH

obopynoBanus. [Ipor3BOIUTE BEIYHCIICHHUS 110
YPaBHCHHUAM XUMHNYCCKUX peaKL[I/Ifl, €CJIN OJUH
W3 pEeareHTOB COJICP)KHUT MPUMECH. Y 4aCTBOBATh
B COBMECTHOU paboTe B Mape Uiy rpyrre.
Hcnonbs30BaTh Mpy BBHITIOJIHEHHH YYCOHBIX
3aJJaHUN TEKCThI y4eOHHKA CIIPABOYHBIC
Marepuansl (Ileproguueckyro cucremy
xuMuueckux snemenToB . . Menaeneena,
TaOJIUIly PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN P
HaIPsHKEHUH METaJLIOB)

3.2

Baxxneiiime MeTajuibl 1 UX
COEIMHEHUS

16

[lenouyHble METAILIIBL: TTOJIOKEHUE B
ITeproanueckoi cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa, ctpoeHue ux
aTOMOB, HAXOKJ€HUE B pupoze. Puznyeckue u
XUMHUUYECKHE CBOMCTBA (Ha IpUMEpe HATPUs U
Kasust). OKCUIbI U TUAPOKCH/IBI HATPUS U KaJIHSL.
[IprMeHeHre MEeT0YHbIX METAJUIOB U UX
coenuHeHuil. [llenoyHo3eMeNnbHbIE METAIUIBI
MAarHvil U KaJIbIUI: MOJOKEHUE B
ITeproanueckoi cucTeMe XMMHUYECKHUX
anemenToB J[.M. MenneneeBa, ctpoeHue ux
aTOMOB, HAXOKJI€HUE B npupoze. Puznyeckue u
XUMHUYECKHE CBOICTBA MArHUs M KaJbLIMsL.
Baxuelimme coeJMHEHUs KanbLus (OKCU,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI
e€ ycTpaHeHUs. AJIFOMUHMI: TTOJI0KEHHE B
[Tepuoanueckoit cucreMe XMMHUECKHUX
anemenToB [[.1. Menzaeneesa, crpoeHue aroma,
HaxoxaeHue B nmpupoje. dusnueckue u
XMMHYECKHE CBOICTBA aIIOMUHUSL.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB METAIIJIOB U UX
COEJIMHEHUH B IpyIIax ¢ yuéToM CTPOEHUS UX

aTOMOB. XapaKkTepu30BaTh PUINYECKUE U
XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB

METAIIJIOB U UX COEAMHEHUN (OKCHJIOB,

THAPOKCHUJIOB, COJIEH), CTIOCOOBI UX TIOJYUEHHUSI,
IIPUMEHEHNE U 3HAaYEHHUE B IPUPOJIE U KU3HU
YesoBeKa. Y CTaHaBIMBaTh IPUYMHHO-
CIIEJCTBEHHYIO CBSI3b: CTPOEHHUE BEILIECTBA —
CBOICTBa — MPUMEHEHHE — Ha IPUMEPAX
M3Yy4aeMbIX BellecTB. Pacno3HaBats ¢
MTOMOUIbIO KAYECTBEHHBIX PEaKLIUi HOHbI
METAJIJIOB: MAarHus, KaJlbLYsl, aTFOMUHUS,
uuHkKa, xenesa (I1) u xenesa (I11), menu (11).
Jloka3bIBaTh aM(OTEPHBII XapaKkTep OKCUIOB U
THIPOKCUIOB ATIOMUHUS U LIMHKA.
[InanrpoBaTh ¥ OCYHIECTBIIATH HAa IPAKTHKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH

Ha6J'IIOIIeHI/I$I, ACJIaTh BBIBOJELI 110 PE3YyJIbTaTAM
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AmMoTepHbIe cBONCTBA OKCHIA U THUIPOKCHIA
anmoMuHus. JKene3o: MojIoKeHue B
[lepuonnueckoi cucTeMe XUMUYECKHUX
anemenTtoB J[.1. Menzaeneesa, crpoeHue aroma,
HaxO0JIeHHE B npupoje. Duznueckue u
XHUMHYECKHE cBOMcTBa xelie3a. OKCUIBI,
ruapokcuibl ¥ cou xxenesa (1) u xxenesa (I10),
UX COCTaB, CBOMCTBA U IOJy4YEeHHUE. XUMHUECKUI
skcriepuMenT: [lemonctpanuu: Oco6eHHOCTH
B3aUMOJICUCTBUS OKCH/IA KaJbIIUs U HATPUS C
BOZIOH (BO3MOKHO HCIIOJIb30BAHHE
BujeoMarepuanoB). OkpamrBaHue MJIaMeH!
WOHAMHM HATpPHUsL, Kallus ¥ Kalblusl (BO3MOXKHO
WCIIO0Ib30BaHNUE BUIEOMATEPUAIIOB)
Hccnenosanue cBOUCTB »KECTKOU BOJIBI.
[Ipotiecc ropenust xene3a B KUCIOPO/Ie
(BO3MOYKHO HCITOJIb30BAHHUE BUJICOMATEPHAIIOB).
JlaGopaTtopusie onbITh: [IpoBenenue
KaueCTBEHHBIX peaKIUii Ha HOHBI (MarHusl,
KaJIBIIMS, IFOMUHUS, ITMHKA, xene3a (I1) u
xenesa (I11), menu (II), onrcanue mpu3HAKOB MX
nporekanus. McciaenoBanre aMmpoTepHBIX
CBOMCTB FHAPOKCHU/IA ATFOMUHUS U THIPOKCUIA
nuHkKa. [Ipaktnueckue padotsi: Ne 6. XKéctkocTh
BOJBI U METOABI €€ ycTpaHeHus. Ne 7. Pemenue
AKCTIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
«Baxuelme MeTaibl U UX COSAUHEHUS».
Breruucnenns: mo ypaBHEHUSIM XUMHYECKUX
peaxiuii, eciiu OJIMH U3 PEareHTOB JAaH B
M30BITKE U COAEPKUT MPUMECH; MacCOBOI
JI0JIA BBIX0/1a MTPOJIYKTA PEaKLUU

9KCHEPUMEHTA IPU MPOBEACHUH J1a00PaTOPHBIX
OTIBITOB U MPaKTHYECKUX padboT. CrenoBaTh
npaBuiamM 0e30macHO paboThl B 1abopaTopuu
IIPU UCIIOJIb30BAHUU XMMHUUYECKOM MOCY bl U
obopynoanus. [Ipon3BoAUTE BEIYUCIEHUS 10
XMMHUYECKUM YPAaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOM paboTe B ape WM rpymrie.
BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha HH(OPMALIHIO U3
yueOHUKA U CIPAaBOYHBIX MAaTEPUAJIOB,
IPaMOTHO MCIOJIb30BaTh U3y4EHHBIN
MIOHATUMHBIN anmnapar Kypca XuMuu
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Nroro no pazgeny

20

IloBTOpEeHuUe, 00001IEHIE KYpPCa O

CHOBHOM IIKO0JIbI 10 XuMHUH. TOroBasi KOHTpoJIbHas padoTta (2

yaca).

XUMUS U OKpYyKaroIas
cpena

BemecTBa 1 MaTepuansl B IOBCEAHEBHON KU3HU
yesoBeKa. bezonacHoe uCnob30BaHueE BEIIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBas
TIOMOIIIb MPY XUMUYECKUX 0KOTax U
OTpaBJICHUSIX. XMMHUECKOE 3arps3HeHHE

XapakTepHu30BaTh POJb XUMUHU B PA3IIMYHBIX
cdepax IesITeIbHOCTH JI0/IeH, OCHOBHBIC
BELIECTBA U MAaTEPUabl, IPUMEHSIEMBIC B

KHU3HH COBPEMEHHOTO yesioBeka. OObACHATh

yCII0BHsL O€3011aCHOTO MCII0JIb30BAaHUS BELIECTB
U XUMUYECKUX peakUuuil B ObITY.
AHanu3upoBaTh U KPUTHUYECKU OLICHUBATH
MH(POPMALIUIO O BIHMSIHUU IPOMBIIUICHHOCTH,

4.1 2 OKPYKaIOIIEH Cpeibl KOHUEHTPALIUS BEIIECTB. .
by HIeH cpest HerTpart m CEJIbCKOTO X035ICTBa, TPAHCIIOPTAa U Ap. Ha
Ponb xumMuM B perieHnu dKOJIOTHYECKUX o
N COCTOSIHUE OKPY’KarouIed cpeapl. Y METh
npo0sieM. XUMUYECKHIA SKCIICPUMECHT:
OKa3bIBaTh MEPBYIO MOMOIIIb IPU XUMUYECKUX
Hemoncrpanuu: U3ydenne o6pasion
0KOTax M oTpaBlieHUsX. [[puHUMATH ydacTue B
MaTepHuayioB (CTEKIIO, CTJIaBbl METAJIIOB, .
00CYXIeHUH MPOOIEM XUMUIECKON 1
MOJIMMEPHBIE MAaTEPUAIIBI). N
IKOJIOTHYECKOHN HAIPaBICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO 110 TpodIemMe U
npeJyIaraTh BO3MOXKHBIC ITYTH €€ PEeIIeHUS
Hroro no pazneny 4
PesepBHOE Bpems )
Oo0111ee 4nciIo Mo mporpaMme 68

I11.3.

BOCIIMTAHUS ITPU OCBOEHHMHU TEM YYEBHOI'O ITPEIMETA

HCHOJb30BAHUE DJEKTPOHHBIX (IIU®POBBLIX) OBPA3SOBATEJILHBIX PECYPCOB U YUYET PABOUYEN IMPOI'PAMMBI
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Pa3nen. Tema

DJIeKTpPOHHbIe (LU (POBHIE)
o0pa3oBaTe/bHbIEe PeCypChI

KiroueBbie BocnmuTaTebHbIE
3aMa4n

KoJa-Bo
4acoB

[ToBTOpenue n 0600IIeHHE
BBOJIHOTO Kypca IO XUMUH.

CniocobcTBOBaTH (POPMHUPOBAHUIO
HAay4HOTO0 MHPOBO33pCHHS Ha
[IpUMEPE IOBTOPEHUS BBOAHOTO
Kypca XHMHH.

1.1

Xumusa — Ba)kHas 00J1acThb
€CTCCTBO3HAHUA U
HpaKTquCKOﬁ JACATCIIbHOCTH
YCIO0BCKa

bu6nuoteka LIOK https://m.edsoo.ru/ff0d210c

bu6nuoteka LIOK https://m.edsoo.ru/ff0d23dc

bu6nuoteka LIOK https://m.edsoo.ru/ff0d26ca

bubmuoteka [{OK https://m.edsoo.ru/ff0d28c8

OO0ecneuuTh YCIOBHSI 1O
(hOpMHUPOBAHHIO CO3HATEIHHOM
JUCIUTUTHHBI U HOPM TTOBEICHHSI
yYaIumXxcs; ClIoCOOCTBOBATH
BOCIIUTAHHIO IPaXKIaHCTBEHHOCTH U
NaTPUOTU3MA Ha OCHOBE
NPEJCTaBICHUN O Pa3BUTUU HAYKU
XUMHUHU U XUMHUYCCKUX ITPONU3BOJICTB B
Poccuu, 00 ux poinu u 3HaYCHUH B
KU3HH OOIIECTBA M TOCY/1apCTBa.
OO6ecneunTs U3ydeHue padboT 1o
1a60paTOpHOMY O0OPYIOBAHUIO U
OepekHOMY OOpaIIeHHUIO C HUM.

1.2

BemtecTBa 1 XUMHYECKHE
peakuuu

bubmmoteka I1OK https://m.edsoo.ru/ff0d2a6c

bu6mmoteka I1OK https://m.edsoo.ru/ff0d2a6c

bubmuorexa [OK https://m.edsoo.ru/ff0d2eae

Crioco6¢cTBOBaTh (POPMHUPOBAHUIO
HAyYHOT'O MUPOBO33pEHHS Ha
pUMepe U3ydeHHsI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
CoJeiicTBOBAaTh BOCITUTAHUIO YYBCTBA
Oepe’KHOr0 OTHOIIEHHS K KaXKI0H
MUHYyTE pabouero BpeMeHH.
ConelicTBOBaTh pa3BUTHUIO
M03HABATEJILHOTO HHTEpeca

14
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ydalmuxcs K H3y‘laeM0fI TEMEC

Pazjen 2. BaxkHeiime npeacraBuTe v Heop

FraHM4e¢CKHUX BCIIECCTB

2.1 Bosayx. Kucnopoa. Ilonsarue bubmuoreka [{OK https://m.edsoo.ru/ff0d448e Co3pnaTh Ha ypoKe yCJIOBUS,
00 okcuaax o0ecreynBaroIye BOCIUTAHNE
bubnuorexa L{OK https://m.edsoo.ru/ff0d4614 AKKYPaTHOCTH U BHAMATEJbHOCTH
bubnnorexa LHOK https://m.edsoo.ru/ff0d497a MPH BLIOHCHHH PaboT C
MPUMEHEHUEM XUMHUYECKUX
bubnuoreka I{OK https://m.edsoo.ru/ff0d4790 PEaKTHBOB U J1a0OPATOPHOrO
ob6opynoBanus. CriocoOCTBOBATH
bu6nunoteka LIOK https://m.edsoo.ru/ff0d4ae2 (OpMHPOBaHHUIO HHTEPECA K XMMHHU
MOCPEACTBOM aKIEHTa Ha
IIPAaKTHYECKUM ACTIEKT U3y4aeMOu
TEMBI
2.2 Bognopon. Ilonsarue o kucnorax | bubmuoreka [{OK https://m.edsoo.ru/ff0d4dd0 CriocoOGCcTBOBaTH Pa3BUTHIO
U COJISIX TBOPYECKOI'0 OTHOUIEHHUS K y4eOHOM

bu6mmoteka IIOK https://m.edsoo.ru/ff0d4dd0
bubmuoreka [{OK https://m.edsoo.ru/ff0d4f42

bubmuoreka [{OK https://m.edsoo.ru/ff0d542e

bubmuoreka [{OK https://m.edsoo.ru/ff0d55a0

bu6mmoteka IIOK https://m.edsoo.ru/ff0d5708

nestenbHOCTH. CIocoOCTBOBATH
(bOpMHPOBAHHIO HABBIKOB
CaMOCTOSITENIbHOIN pabOThl, yMEHHIO
apryMEHTHPOBAHHO BBICKA3bIBATh
CBOC MHCHHUEC 1 BBICITYIINBATH
OJTHOKJIACCHHKOB
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2.3

Bona. PactBopsl. [Torstue 06
OCHOBAHHUAIX

bu6nmoreka IIOK https://m.edsoo.ru/ff0d587a

bubmuoreka [{OK https://m.edsoo.ru/ff0d59e2

bubnunoreka IOK https://m.edsoo.ru/ff0d5b40

bu6mmoteka LHOK https://m.edsoo.ru/ff0d5eba

bubmnunoreka IOK https://m.edsoo.ru/ff0d6342

Crioco6cTBOBaTH (hOPMHUPOBAHUIO
HaOJI0AaTeIbHOCTH, YMCHHI A€TIaTh
BBIBOIbl HA OCHOBE HAOIIIOICHHIA;
CHOCOOCTBOBATh BOCIUTAHUIO
OepeKHOT'O OTHOLICHHS K
OKpYKaroIlel NpUpOJIe HA IPUMEPE
UCTIOJIb30BaHUS BOIBI.
CriocoOcTBOBATH PA3bICHEHUIO POJIH
pPacTBOPOB B MPHUPOJIE H TEXHUKE;
COAEHCTBOBATh BOCITUTAHUIO
CO3HATEJIBHOTO OTHOIIICHUS K
npoiieccy o0ydeHust
(TMCIMITTAHUPOBAHHOCTD,
OpraHU30BaHHOCTB).

24

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCAMHEHUN

bu6mmoteka IHOK https://m.edsoo.ru/ff0d664e

bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca

bubnuoreka [{OK https://m.edsoo.ru/ffOdfee2

bubmoreka [{OK https://m.edsoo.ru/00ad9474

bu6mmoteka I1OK https://m.edsoo.ru/00ad9b7c

bu6mmoteka IIOK https://m.edsoo.ru/00ad9a50

bu6mmoteka I1OK https://m.edsoo.ru/00ad9cb2

bubmuoreka [{OK https://m.edsoo.ru/00ad9ela

Crnioco6cTBOBaTH (hOPMHUPOBAHUIO
HaOII0IaTEIBHOCTH, YMEHHI J1enaTh
BBIBOJIBI HA OCHOBE HAOJIFOACHUI.
CopeiicTBOBaTh BOCIIUTAHUIO
OEepeKHOTO OTHOIIEHUS K
OKpYXKaroIiel MpUpo/Ie; MPOJOTIKHUTh
(dhopMHUpOBaHKE MPECTABICHUHN O
MOJIOKUTETHHON PO XUMHH IS
00BSCHEHUS TIPOUCXOJISIIINX
IIPOILIECCOB B IIPUPOJIE U OPraHU3Me
YenoBeKa

11
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Paznen 3. [lepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB [I. U. MenaeneeBa. CtpoeHne arToM0B. XUMH4YeCKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE PeAKIUH

3.1 [lepuoauueckuii 3aKOH U bubnnoreka L{OK https://m.edsoo.ru/00ad9ffa CrniocoO6¢cTBOBaTH (POPMHUPOBAHUIO 7
[lepuonnueckas cucrema HAay4HOT'0 MUPOBO33PEHUS Ha
XMMHYECKUX 3j1eMenToB JI. U. Bubmmorexa HOK https://m.edsoo.ru/00adaS2c | pppmepe usyuenns ceoiicts
Menpeneesa. CTpoeHue aroma amM(pOTEepHOCTH.

CopneicTBoBaTh BOCIIUTAHUIO
bubnnoreka LIOK https://m.edsoo.ru/00adabbc | TP@KAaHCTBCHHOCTH, IIATPHOTU3MA
Ha MpUMepe 3HAKOMCTBA C )KU3HBIO
bu6nmoteka LIOK https://m.edsoo.ru/00ada824 BBIIAIONTUXCS OTCUSCTBEHHBIX
YUEHBIX-XUMHUKOB, SIBUBIINX
MIPUMEPHI TPAKTAHCKOTO CITY>KCHHUS,
MCIIOJTHEHUS TATPUOTUYECKOTO
noara. ConeiicTBOBaTh pa3BUTHUIO
BOJIM U HACTOWYMBOCTHU B
JIOCTYIKEHUH YICOHBIX IIeNICH 110
(bOopMHUPOBAHHUIO MPEACTABICHHH O
crpoennu aromMa. Crioco6CTBOBaTh
(GbOopMUPOBAHHIO HAYYHOTO
MHPOBO33PEHUS HA IPUMEPE
M3Y4YEHUS CTPOCHHUS SJIEKTPOHHBIX
000J104eK aTOMOB

bubmnoreka IHOK https://m.edsoo.ru/00ada342

bubnuoreka [{OK https://m.edsoo.ru/00ada96e

3.2 Xumu4eckas CBS3b. bu6mmoteka IIOK https://m.edsoo.ru/00adac34 CoJeiicTBOBaTh BOCITUTAHUIO 6
OKHCIIUTEITEHO- TPYIOTIOOUS, CO3HATEIBHOTO,
BOCCTAQHOBMTEIBHbIE PEAKIIUH bubmmoreka LOK https://m.edsoo.ru/00adaab8 TBOPYECKOIO OTHOLIEHHS K
00pa30oBaHUIO U TPYIY, TOATOTOBKA K
CO3HATEJIbHOMY BbIOOPY Ipodeccu.
bubmuorexa [OK https://m.edsoo.ru/00adb076 Crioco6CTBOBATH OBIIAJICHHIO
HEOOXOAUMBIMH HaBbIKAMU
CaMOCTOSITENIbHON yueOHOM

bu6mmoteka I1OK https://m.edsoo.ru/00adaab9
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bu6nmmoteka LIOK https://m.edsoo.ru/00adb076

nesrenbHocTH. CrIOCcOOCTBOBATH
(hOpPMUPOBAHUIO BOJHU H
HACTOWYHMBOCTH MOCPEICTBOM
pelieHust MpoOJIEeMHBIX 3ajad,
BOBJICUCHHE 00YYAIOIIUXCS B
JICKYCCHUIO

[ToBTOpEeHHE 1 0000IIEHNE bu6nmoteka IIOK https://m.edsoo.ru/00adb33c CoJeiicTBOBAaTh Pa3BUTHIO 2
3HaHUM 110 KypCy XUMHH § [I03HABATEJILHOTO UHTEpECa
kJacca. itoroBast KOHTpOJIbHAS yualmxcs K U3y4aeMbIM TeMaM.
pabora ConeiicTBOBaTh BOCIIUTAHUIO
aKKypaTHOCTH, COCPEOTOYEHHOCTH,
OTBETCTBEHHOCTH
Peseps bubnnorexa HOK https://m.edsoo.ru/00ad9cb2 | CrnocoOCcTBOBaTH OBJIAIEHUIO 3
HEO0OXOIUMBIMU HABbIKAMU
bu6mmoteka IIOK https://m.edsoo.ru/ff0d61c6 CAMOCTOATENBHOH y4eOHOi
JESITEIIbHOCTH
9 KJIACC
Ne Pazgea. Tema DuiekTpoHHbIE (UG POBHIE) Kuarwuesbie BocnuTareJbHbIe Kou-Bo
o0pa3oBaTe/bHbIC PeCypPChl 3apa4un 4acoB
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe peaKIuu
1.1 [ToBTOpeHnue u yrimyonenue bub6muoreka LIOK https://m.edsoo.ru/00adb59e | CopaeiicTBOBaTh pa3BUTHIO 5

3HAHUU OCHOBHBIX Pa3/IeliOB
Kypca 8 Kkiacca

bu6mmoTteka I1OK https://m.edsoo.ru/00adb6b6
bubmuoreka I{OK https://m.edsoo.ru/00adb7e2
bu6mmoteka I1OK https://m.edsoo.ru/00adbac6

MI03HABATEIBHOTO HHTEpPECa
yUaIIuxcs K U3y4aeMoi Teme.
CrniocoO6¢cTBOBaTh (POPMUPOBAHUIO
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HAyYHOTO MUPOBO33PEHUS Ha
npuMepe U3y4eHHs Kiaccuukanuu
HEOPraHMYECKUX BEIIECTB.
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH bubmmoreka [{OK https://m.edsoo.ru/00adbcb0 | CrmocoOG¢cTBOBaTH POPMUPOBAHUIO 4
XUMUYECKUX peaKlui bubnnoreka L{OK https://m.edsoo.ru/00adbe9a Hay4YHOI'O MUPOBO33PEHUS Ha
bubmmoreka LIOK https://m.edsoo.ru/00adc28c | mpumepe u3ydeHus KiaccupuKauu
bu6mmoteka IIOK https://m.edsoo.ru/00adcade XUMHUYECKUX PEaKIIUH.
OobecneuuTh yCIOBHSA IO
(bOopMUPOBAHHIO CO3HATEIHHON
JTUCIUTUIMHBI K HOPM TIOBEICHUS
yUalmxcs.

1.3 DIIEKTPONUTHYECKAS bubnnoreka [{OK https://m.edsoo.ru/00adcd68 CrniocoOG¢cTBOBaTh POPMHUPOBAHUIO 8
JUCCOITHAIUSA. XUMUYECKHE bubnuoteka [{OK https://m.edsoo.ru/00add448 | crmocoOHOCTH YETKO (POPMYIHPOBATH
peaKkuuu B pacTBOpax bubnnoreka L{OK https://m.edsoo.ru/00add5d8 | cBou MbIciu.

bu6mmoreka LIOK https://m.edsoo.ru/00add8b2 | CnocoOGcTBOBaTH (POPMHPOBAHUIO

bubnnoreka L{OK https://m.edsoo.ru/00add9d4 | Hay4HOrO MUPOBO33pEHUS HA
IIpUMepe U3y4eHUsI OCHOBHBIX
MIOJIO)KEHUI TEOPUU
AIEKTPOIUTAYECKOMN
Jucconnanuu.

Pa3nes 2. HemeTa/ibl M X cOeIMHEHUS

2.1 OOmrast xapakTepuCTHKa bu6mmoreka L{OK https://m.edsoo.ru/00addfe2 Cnoco6cTBOBaTH (POPMHUPOBAHUIO 4
XUMUYECKHX AieMeHTOB VIIA- bubmuoteka [{OK https://m.edsoo.ru/00adel04 | BOaM M HACTOMYHUBOCTHU MTOCPEICTBOM
rpymnmsl. ['agoreHst bub6mmoreka LIOK https://m.edsoo.ru/00ade348 | pemieHus mpoOIEeMHBIX 3a/1a4,

bubmuoreka [{OK https://m.edsoo.ru/00ade488 | BoBIeUYeHHE OOYJAOIINXCS B
quckyccuro. Co3aath yciioBus,
obecneunBaromye GopMupoBaHUE Y
YYEHUKOB HaBBIKOB CAMOKOHTPOJIS.
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CoJeiicTBOBAaTh BOCITUTAHUIO Y
IIKOJBHUKOB HUCCJIEI0OBATEIbCKOM
KYJbTYPHI (pa3BUTHE YMEHUHN
MCII0JIH30BaTh HAYYHbIE METO/IbI
MO3HaHMK (HaOII0ICHUE, TUIIOTE3A,
AKCIIEPUMEHT).

2.2 OO0m1as XxapakKTepucTUKa bubmuoreka [{OK https://m.edsoo.ru/00ade64a O6ecneunTh BRICOKYIO TBOPUYECKYIO
XUMUYECKUX JIeMEHTOB VIA- bubnuoreka L{OK https://m.edsoo.ru/00ade802 | aKTUBHOCTH IIPH BBHIMOJTHEHUHU
rpynnsl. Cepa u e€ coequnenust | bubmuoreka [{OK https://m.edsoo.ru/00adea28 TecToBOi padoThl. Crioco6CTBOBATH

bubnuoteka [{OK https://m.edsoo.ru/00adec8a (hOpMUPOBAHHIO HAOTIOAATEIIHLHOCTH,

bu6nmoteka LIOK https://m.edsoo.ru/00adec8a YMEHUU JIe1aTh BbIBOJIbI HA OCHOBE
HaomoieHuil. CrnocoOcTBOBATh
(bOopMUPOBAHUIO TPUIUHHO-
CJIEICTBEHHBIX CBSA3EH MEKIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMHU
BELIECTB

2.3 OO0m1as xapakTepucTuKa bubnuoteka [{OK https://m.edsoo.ru/00adeea6 Co3natb Ha ypoKe YCJIOBHS,
XUMHYECKUX JIEMEHTOB V A- bubmuoreka [{OK https://m.edsoo.ru/00adf004 obecreunBarone BOCIIUTaHNE
rpynnsl. A30T, Gocdop u ux bubnnorexa [HOK https://m.edsoo.ru/00adf180 aKKypaTHOCTH U BHUMAaTEJIbHOCTH
COCIMHECHUSA bu6muoreka L{OK https://m.edsoo.ru/00adf306 IIPU BBINOJIHEHUH PaboT C

bubnnoreka [{OK https://m.edsoo.ru/00adf518 IIPUMEHEHUEM XUMHUYECKUX
bu6muoreka L{OK https://m.edsoo.ru/00adf68a PEaKTUBOB U J1aOOPaTOPHOTO
obopynoBanus. CriocoOCTBOBAThH
(dbopMUPOBaHUIO HAOTIOIATETHHOCTH,
YMEHUH JIe1aTh BBIBOJIBI HA OCHOBE
HaOIIOAEHUIN
2.4 OO0mras XxapakTepucTUKa bubmuoteka [{OK https://m.edsoo.ru/00adfd9c ConeiicTBOBaTh BOCIIUTAHUIO

XUMHUYECKHUX dIIEMEHTOB IV A-
TPYIIIBL. YTIEPOI, KPEMHUN U

bubmuoreka IIOK https://m.edsoo.ru/00adfebe
bu6mmoteka I1OK https://m.edsoo.ru/00ac006¢

HPABCTBEHHBIX KAYECTB Y
00ydJaronuxcs, yaeauTh 0c000e
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HUX COCIUHCHUA

bu6nmmoteka LIOK https://m.edsoo.ru/00ae027¢
bubmnoreka IHOK https://m.edsoo.ru/00ae054¢
bu6mmoteka LIOK https://m.edsoo.ru/00ae080a

BHUMAaHH€E BOCIUTAHHUIO
MaTPUOTU3MA, ICTETUUYECKUX HOPM,
rymMaHu3Ma, aKTUBHOM KU3HEHHOU
no3uiun. Crnoco0CTBOBATh
(hOpPMHUPOBAHHIO JTOTHIECKOTO
MBIIIEHHS] (HA OCHOBE YCBOCHUS
YYAIUMHKCS IPUIUHHO-
CIICACTBCHHEBIX CBS3CH,
CPaBHUTEIBLHOTO aHAIN3a),

Paznea 3. M

€TaJJIbl U UX COCINHCHUA

3.1

OO1re cBOMCTBAa METAJUIOB

bu6mmoteka LIOK https://m.edsoo.ru/00ael103e
bubmuoreka [{OK https://m.edsoo.ru/00ael 156
bu6mmoteka IIOK https://m.edsoo.ru/00ae1278

ConelicTBOBaTh BOCIIUTAHUIO
IPaKIaHCTBEHHOCTH, TAaTPHOTHU3MA.
3HAKOMCTBO C JKM3HBIO BBIIAIOIINXCS
OTEUECTBEHHBIX YUEHBIX-XUMHUKOB Ha
npumepe H.H. bekerosa, ssBuBmmx
MPUMEPHI TPAXKITAHCKOTO CITYKEHHUS,
WCIIOJTHEHHS TATPUOTUYECKOTO
noira. CriocoOCTBOBAaThL OBJIAJIEHUIO
HEOOXOAMMBIMU HaBbIKAMH
CaMOCTOSITENIbHOIN y4eOHOit
JIeSITeIIbHOCTH.

3.2

Baxueiinme MeTammibl U UX
COeTUHEHUS

bubmuoreka I{OK https://m.edsoo.ru/00ael14b2

bu6mmoteka I1OK https://m.edsoo.ru/00ael5e8
bubmuoreka [{OK https://m.edsoo.ru/00ae1886

bu6mmoteka IIOK https://m.edsoo.ru/00aelc64
bubmuoreka [{OK https://m.edsoo.ru/00ael1d86

bu6mmoteka I1OK https://m.edsoo.ru/00ae35e6
bubmuoreka [{OK https://m.edsoo.ru/00ae3de8
bu6mmoteka IIOK https://m.edsoo.ru/00ael750

Crnioco6cTBOBAaTH BOCIIUTAHUIO
YBaXXE€HUSA K TEPOUYECKOMY
IPOIIJIOMY U HACTOSIIEMY HAIIero
OTeuecTBa, GOPMUPOBAHUIO
NPEJCTaBICHUN O Pa3BUTUU HAYKH
XUMHHU U XUMHUYCCKUX ITPOU3BOACTB B
Poccun, 06 ux poiu u 3HAYCHUU B
KU3HH OOIIECTBA M TOCY/1apCTBa.
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Crnioco0cTBOBATH UCIIOJIB30BAHUIO
IPUOOPETEHHBIX 3HAHUI U YMEHUI B
IIPAKTUYECKON AEATEIbHOCTH U
ITIOBCEIHEBHOM KU3HH.
CrniocoOcTBOBATH UCIIOJIB30BAHUIO
IIPUOOPETEHHBIX 3HAHUI U YMEHUI B
IIPAKTUYECKON AEATEIBHOCTH U
ITIOBCEIHEBHOM KU3HH.

Pasznen 4. Xumus u okpyxamomasi cpeaa

4.1 [ToBTOpenue n 0600IIEeHNE bubnnorexa LHOK https://m.edsoo.ru/00ae0Oel8 CriocoOGCcTBOBaTH OBJIA/IEHUIO
3HaHUH 10 KypCy OCHOBHOM HE00XOAMMBIMU HaBBIKAMU
mIKoJIbl. ITOroBass KOHTpOJIbHAs CaMOCTOSITENIbHOMN yueOHO
pabota nesrenbHocTH. O0ecneunTh YCIOBHS
JUIA BOCIIMTAHUSA ITOJIOKUTCIIBHOT'O
MHTEpeca K U3y4aeMoMy IIPEeIMETy.
4.2 BemectBa u matepuansi B bubnuoteka I{OK https://m.edsoo.ru/00ae3f50 Croco6¢cTBOBaTH BOCITUTAHUIO

JKHM3HHU 4YCJIOBCKA

bubmuoreka [{OK https://m.edsoo.ru/00ae4270

HKOJIOTMYECKOM KYIbTYPBI, KYJIbTYpPhI
3I0pOBOTO 1 0€30IacHOTr0 00pasa
#u3HU. Crioco6CcTBOBATh
BOCIIUTAHHIO OEPEKHOTO OTHOIICHUS
K OKpYy’Karolen npupozae

Peseps

bubnuoteka [{OK https://m.edsoo.ru/00ae0dOa
bu6mmoteka I1OK https://m.edsoo.ru/00adb33c

CoJieiicTBOBAaTh BOCITUTAHUIO
aKKypaTHOCTH, COCPEIOTOYCHHOCTH,
oTBeTcTBEHHOCTH. CII0COOCTBOBATh
OBJIAJICHUIO HEOOXOIUMBIMHU
HaBBIKAMH CaMOCTOSTEIbHOM
y4eOHOU JIeATETLHOCTH
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[Tporpamma BOCITUTaHMS IIKOJBI BKJIIOYAET MOJYJIb «YPOYHAS JACATEIBHOCTBY, KOTOPBIH ONpeneisieT BOCIUTATEIbHbIC BOBMOXHOCTH ypoka. Peann3anus
MeIarorHYeCKUMH PaOOTHUKaMHU BOCITUTATEIBHOTO MMOTCHIIMAIA YPOKa TPEAIoiaraeT clieayrolee:

MAKCUMATILHOE UCNONb308AHUE BOCHUMAMENbHBIX B03MONCHOCHEN COOEPAHCAHUSL YUeOHbIX NPeOMemos OJisi POPMUPOBAHUsL Y 0OVHAIOWUXCS POCCULICKUX
MPAOUYUOHHBIX OYXOBHO-HPABCMEEHHBIX U COYUOKVILIMYPHBIX YEHHOCMEU, POCCUTICKO20 UCMOPUYECKO20 CO3HAHUSA HA OCHOBE UCMOPUYECKO20 NPOCBEUWEeHUsL,
no06Op COOMBEMCMEYIOUE20 COOEPHCAHUSL YPOKOB, 3A0AHUU, BCNOMO2AMENbHBIX MAMEPUATO8, RPOOIEMHbIX CUMYayUll OJisl 00CYHCOEHUTL,

BKNIIOUEHUe YUUMENAMU 8 pabouue npocpammbvl N0 Y4eOHbIM NPeOMemam, KypCcam, MOOYIAM Yenesblx OPUEHMUPOS Pe3Vibmamos 0CHUMAHUSA, UX YYém 6
onpeodeneHul 60CNUMAMenbHbIX 3a0ad YyPOKOS, 3aHAMUL

BKNIOUEHUe VUUMETAMU 6 pabouue NpocpamMmvl Y4eOHbIX NpeOMemos, Kypco8, MOOVIel MeMAmuKky 6 COOMEEeMCmEUU ¢ KAaleHOAPHbLIM NIAHOM
gocnumamenbHou pabomul,

8bIO0P Memo008, MemMOOUK, MeXHOI02Ul, OKA3bIEAIOWUX BOCRUMAMENbHOE B030EUCMEUE HA JTUYHOCMb 68 COOMEEMCMEUU C 60CNUMAMENbHLIM UOEalOM,
Yenvlo U 3a0a4amu 60CRUMAHUS, YeLe8blMU OPUESHMUPAMU PE3VIbMAamo8 60CRUMAHUS, PEatu3ayuro nPUopumema 60CRUMAanUs 8 y4eOHou 0essmeibHOCmu,

npueieyeHue 6HUMAaHUs 00yUAioOuWuUxcsi K YeHHOCMHOMY ACNEKMY U3YUAeMblX HA YPOKAX NPeOMemos, SGNeHUll U coOblmull, UHUYUUPOBAHUE 0OCYICOEHU,
BbICKA3LIBAHULL CB0€20 MHEHUSL, BbIPADOMKU C80€20 TUYHOCHHO20 OMHOWEHUS K U3YHAeMbIM COOLIMUAM, AGNEHUAM, TUYAM,

npuMeHeHue UHMEPAKMUBHuIX opm YYeOHOU pabomvl — UHMELIEKMYANbHbIX, CIMUMYIUPYIOWUX NO3HABAMENbHYI0 MOMUBAYUIO, USPOBBIX MEMOOUK,
ouckyccul, 0arwux 803MO}CHOCHb NPUOOPECMU ONbIM 8e0eHUs. KOHCMPYKMUBHO20 0Uanoed, 2pynnosol pabomsel, KOMOpAs y4um cmpoums OMHOUWEHUs U
deticmeogams 6 KOMaHoe, CHOCOOCMEYem Pa3eUmMuI0 KpUmu4ecko2o MoluLieHUs,

nob6ysicoenue ooyuarowuxcs coonodams HOpMvl NO8eOeHUs, NPABUILA 0OWEHUS CO CBEPCMHUKAMU U Ne0a202uiecKUMuU padomHUKamu, cOomeemcmsyrouue
VKIa0y 00ueobpazo8amenbHOll 0p2aHu3ayul, yCmaHosieHue u no00epiHcKy 000podicelamenbHol ammocdepoi,

OpeaHU3AYUI0 HACMABHUYECMEA MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 0OYUAIOWUXCSL HAO HEYCNeBarWUMy OOHOKIACCHUKAMU, 8 MOM YUCTe C 0COObIMU
00pazoeamenbHbIMU NOMPEeOHOCMAMU, 0ArWe20 0OVUAIOWUMCS COYUATLHO 3HAUUMbLLI ONbIM COMPYOHUYECMEA U 63AUMHOU NOMOWU,

UHUYUUPOBAHUE U NOOOEPIHCK)Y UCCLEA08AMENbCKOU 0esiMeNbHOCIU 00YUaAoWUXcsl, NIAHUPOBAHUEe U BbINOTHEHUEe UHOUBUOVATILHBIX U 2PYNNOBLIX NPOEKMO8
goCnUMamenbHoOU HANPaAGIeHHOCMU.

IIpuopumemmuvle 3a0auu 80CHUMAHUS HA YPOBHE CPEOHe20 00We20 00pa308aHus

B BocnuTanum 00yuaromuxcs IHOIIECKOT0 Bo3pacTa (YpOBEHb CpeTHEro O0IIero o0pa3oBaHusa) TAKMM MIPUOPUTETOM SIBJISIETCS CO3JaHUE OIaronpusSTHBIX
YCIOBUH 7151 MPUOOpETEHHS 00YJAOIIMMHUCS OTIBITA OCYIIECTBICHHS COIUATBHO 3HAYNMBIX JIE.

Brigenenue naHHOTO MPUOPUTETA CBSA3aHO C OCOOCHHOCTSIMH 00YYarOIIMXCS FOHOIIECKOT'0 BO3paCTa: ¢ UX MOTPEOHOCTHIO B )KM3HEHHOM CaMOOMPE/IelIeHUH,
B BBIOOpE NajbHEHINEro »KU3HEHHOTO IMYTH, KOTOPBII OTKpBIBAETCS Mepe]] HUMH Ha MOPOre caMOCTOATEIbHON B3pOCiol >kxu3HH. CaenaTh MpaBUIBHBIA BHIOOD
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CTapIICKIaCCHUKaM ITOMOXET HMGMMHﬁCH Y HUX peaHBHBIﬁ HpaKTI/I‘IeCKI/Iﬁ OIIBIT, KOTOpHﬁ OHH MOI'yT HpI/IO6peCTI/I B TOM 4YHUCJIC U B IIKOIJIC. Ba)KHO, YTOOBI

OIIBIT OKa3aJiCAd COoLUalbHO 3HAYUMBIM, TaK KaK MMCHHO OH IIOMOKET TapMOHHYHOMY BXOXXICHHIO o6yqafoumxc>1 BO B3pPOCIYIO KHW3HBb OKPYXAIOMIEro HX

oOmiecTBa. JT10:

OITIBIT JI€J1, HAIIPaBJIEHHBIX Ha 3a00Ty O CBOEH CEMbE, POJHBIX U OJIM3KUX;

TPYZIOBOH OIIBIT, OIBIT Y4aCTUs B IPOU3BOJICTBEHHOMN ITPAKTHUKE;

OTIBIT JI€J1, HAIIPABJIEHHBIX Ha I10JIb3y CBOEMY POJIHOMY TOPOJY WM CEy, CTPaHE
B I[EJIOM, OIIBIT JIESATEIBHOTO BBIPAKCHUSI COOCTBEHHOU TPakIaHCKOH MO3UIINN;

OIIBIT IMPHUPOJOOXPAHHBIX ICJI;

OIIBIT Pa3pCUICHHA BO3HHUKAIOIIUX KOH(bHHKTHbIX CI/ITyaLII/Iﬁ B IIKOJIC, fOMA HUJIN Ha YJIUIEC,

OIIBIT CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHPII>i, MMPOBCACHU HAYYHBIX HCCHGHOB&HHﬁ, OIIBIT HpOCKTHOﬁ JCATCIIbHOCTH,

OIIBIT HM3YUCHUA, 3allIUTBI U BOCCTAHOBJICHUSA KYJIBTYPHOI'O HACJICAHA YCJIOBEYCCTBA, OIIBIT CO3JaHUA COOCTBEHHBIX HpOI/ISBe,I[CHI/Iﬁ KYJIbTYPBbI, OIIBIT
TBOPYCCKOI'0 CAMOBBIPAKCHU S,

3.4. TemaTnueckoe NJIAHMPOBaHUe (pacnpenesieHne TeM U COAePKAHUS Y4eOHOT0 MpeaMeTa M0 YPOKaM)

8 kuace
Homep ypoka Tema ypoka
Tema/paznien — KOJIMYECTBO YacoOB
1 BBoanblif nHCTpYyKTaX o b npu pabote B kabunere xumuu. [loBropenue u 06001IeHNE BBOJHOTO Kypca 0 XMMHHU
2 BxonHas koHTposbHas pabota Ne 1
3 AHanu3 KOHTpoNbHOU paboTsel. [IpeameT xumuun. Pons XuMuu B *KU3HU YeoBeka. Tena u BeriecTBa
4 [ToHsiTHE 0 METOJIaX NO3HAHUSI B XUMHUHU. ATpEraTHbIE COCTOSIHUS BEILIECTB.
5 WNucrpykrax no b. Ilpaktuueckas padota Ne 1 «IIpaBuna paGotel B 1abopatopuu U NpuéMbI 0OpalleHus ¢ 1JabopaTOpHbIM
000pyIOBaHUEM
6 UucTteie BemecTBa u cMecu. CiocoOBI pa3/iesieHus: cMecei
7 Wuctpykrax no b. [lpaktrueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha mpuMepe OYUCTKY MOBAPEHHOMN COJIH)
8 ATOMBI U MOJIEKYJIBI
9 XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB
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10 [IpocTeie u cioxHbIC BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE
11 3aKOoH MOCTOSIHCTBA COCTABA BEIIECTB. XUMHUECKasi popmyna. BaJleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB
12 OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs. Macca
13 MaccoBast 10J11 XMMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH
14 KommmuectBo BemecrBa. Mosb. Mousipaas Mmacca
15 DU3nYECKUE U XMMUYECKHE sIBJICHUS. XUMHUYECKas PEaKLs
16 [Ipu3Haky U ycinoBuUs NPOTEKAHU XUMUYECKUX PEAKLUN
17 3aKOH COXpPaHEHMS MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS
18 BpruncieHus KoJimyecTBa, MacChl BEUIECTBA 110 YPAaBHEHUSIM XUMUYECKUX PEaKIUi
19 Knaccudukanus XuMHuecKux peakuuil (coeTMHeHNs, pa3IokKeH s, 3aMellieH s], 00OMEeHa)
20 M. B. JlomoHoCcOB — yuéHblii-sHIIMKI0NIeqUCT. OO00IICeHHE U CUCTEeMATHU3allHs] 3SHAHHIA
21 KonTponbhas padota Ne 2 o teme «BeriecTBa 1 XMMUYECKUE PEAKLIMI)
22 AHanu3 KOHTPoJIbHOM paboThl. Bozmyx — cmech razoB. Coctas Bo3nyxa. Kuciaopon — aneMeHT u npoctoe BemecTBo. O30H
23 duznyeckue 1 XMMUYECKHE CBOIMCTBA KUCIIOpoAa (peakiuu okuciaeHus, ropenue). Ilonsitue 06 okcumax
24 Crioco0bl ostyyeHMsl KUCI0POAa B J1a0OPaTOpUH M IPOMBILLIEHHOCTH. IIpuMeHeHune kuciopoia
25 TeroBoit 3¢ (hekT XUMUIECKOH PeakIu, OHSITHE O TEPMOXUMHUYECKOM YPaBHEHHH, 9K30- ¥ SHAOTEPMHUUECKUX PEAKIIHIX
26 Tonnugo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIOCOObI €ro NPeI0TBPALICHHS
27 Wuctpykrax no b. I[Ipaktuueckas padora Ne 3 o teme «llonydyeHue u coOupanue KMCI0poJa, H3y4YeHHE ero CBOMHCTBY
28 Bonopon — anemenT u npoctoe BemectBo. Haxoxaenue B mpupoje
29 dusnyeckue U XMMUYECKHE CBOMCTBAa Bogopoa. IlpuMenenue Bogoposa
30 [ToHsiTHE O KUCIIOTaX U COJISIX
31 CriocoObl ostyyeHHst BOAOPOia B JIaOOPATOPUHU
32 Wuctpykrax no b. Ilpaktrueckas padota Ne 4 no treme «[lonydyenue u coOupanue BOAOPOa, U3yUEHHE €ro CBOMCTBY
33 MouisipHblii 00BEM ra3oB. 3akoH ABOrajgpo
34 Beruucienus 06bEma, KOIMYecTBa BEIIECTBA ra3a Mo ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY
35 Boruncnenusi 00bEMOB ra30B 0 ypaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLIIEHUH ra3oB
36 dusnueckue ¥ XuMuieckue cBoiictBa Boabl. CoctaB ocHoBaHMi. [loHsTHE 00 MHAMKAaTOpax
CoctaB ocHoBanuil. [ToHsiTHEe 006 MHAMKAaTOpaX
37 Bopa kak pactBopurens. HachlieHHbIE 1 HEHACBIIIEHHBIE pacTBOPbl. MaccoBasi 10J1s1 BELLIECTBA B PACTBOPE
38 Wuctpykrax no b. [Ipaktuueckas padora Ne 5 mo teme «IIpuroropieHne pacTBOPOB ¢ ONpeaeEHHON MacCOBOH J10JIeH pacCTBOPEHHOTO
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BemiecTBay. [loBTopenne u 0606menue temol «Kucmopoa. Bogopona. Bogay

39 KonTponbnas pabora Ne 3 mo reme «Kucinopoa. Bogopon. Bona»

40 AHanmmM3 KOHTPOIbHOM paboThl. OKCHIIBI: COCTAB, KilaccuduUKaIisi, HOMCHKIATypa

41 [TosrydeHne u XUMHUYECKUE CBOWCTBA KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB

42 OcHoOBaHHS: COCTaB, KJIacCH(UKAIIHsI, HOMCHKJIATypa

43 [TonydyeHnue nu XuMHUECKHE CBOMCTBA OCHOBaHUM

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa

45 [TonydyeHnue u XuMHUECKHE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIIATYpa, COCOOBI TOTYYSHUS, XHMUYIECKUE CBOKWCTBA

47 Wuctpykrax no b. [Ipaktuueckas padota Ne 6. Perenne skcriepuMeHTaNbHBIX 33724 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHHMUECKUX
COCIMHEHU I

48 I'eneTnyeckas CBSI3b MEXAY KJacCaMU HEOPraHUYECKUX COCIMHEHUM

49 O60061eHre u cucTeMaTu3anus 3HaHul o TeMe «OCHOBHBIE KJIACChl HEOPTAHHMUECKUX COCTUHEHHI)

50 Kontponbnas pabota No4 o teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUI"

51 AHann3 KOHTPOJIbHOM paboThl. [1epBbie MONBITKY KJIacCUPUKAIMU XUMUYECKUX 1eMEHTOB. [IoHsATHE O IpyMnax CXOAHbBIX AIEMEHTOB

52 IIepnonnueckuit 3akoH U [lepuoanueckas cuctema XumMudeckux 3jeMeHToB J1. 1. Meneneena

53 [lepuonpl, rpynnsl, NOATPYIIIbI

54 Crpoenune atoMoB. CocTaB aToMHBIX siziep. M3oTonsl

55 CtpoeHue 2JIeKTPOHHBIX 0007104eK aTOMOB A1eMeHTOB [leprnonnueckoii cucremsl JI. . MenneneeBa

56 XapakTepUCTUKA XMMHYECKOT0 3JIEMEHTA M0 €ro nojoxeHuto B [lepuoanueckoit cucreme 1. M. Menneneesa

57 3nauenue Ilepuonnyeckoro 3akoHa Jiisl pa3BUTHsI HayKu U nnpakTuku. JI. . MenieneeB — y4€HbIH, e1aror U rpaXaaHuH

58 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB

59 WNonnas xumuyeckas CBs3b

60 KoBasieHTHas monsipHast Xumu4deckasi cBa3b. KoBalieHTHas HeNoIsipHasi XUMHUUYECKasi CBS3b

61 Crenenb okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUT

62 OKuUCIUTENN U BOCCTAHOBUTEIIH

63 KontponbHast pabota Ne4 o reme «CtpoeHue atToma. XuUMHUECKasi CBSI3bY

64 AHanmm3 KOHTpOJIbHOM paboThl. [loBTOpEeHne n 06001IeHEe Kypca XUMHUH 3a 8 KJ1acc

65 HToroBast KOHTpoJbHAs paboTta Ne 5

66 AHanu3 KOHTPoJIbHOM paboThl. Pe3epBHBIN ypok. O6001IeHNEe U ccTeMaTH3alus 3HaHU|
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67

PeszepBubIil ypok. O60011ICHHE M CHCTEeMaTH3allHsI 3HAHUN

68 PesepBHeIil ypok. O000IICHNE U CHCTeMAaTHU3aIHs 3SHAHHIMA

9 kaacc

No /it Tema ypoka

1 ITepuonuueckuii 3akoH. [lepronuueckas cuctema xumudeckux siueMenToB JI. V1. Menaeneesa

2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB IEPBBIX TPEX NEPUOJOB

3 Knaccudukanms 1 HoMeHKIaTypa Heopraunieckux BeniecTB. CTerneHb OKUCICHUS.

4 Buibl xumMudeckol CBS3M U TUIIBI KpUCTAIUTMYECKHUX peméTok. [ToBTopenue u 06o01eHue.

5 Bxoanas kontponbsHas pabora Nel no teme «IloBTopenue u yriyOaeHue 3HaHUM OCHOBHBIX pa3JiesioB Kypca 8 Kaccay
6 AHanu3 KOHTPoJIbHOM paboTel. Knaccudukaiys XuMHUYECKUX peaklui o pa3IMyHbIM MPU3HAKAM

7 [ToHsiTHE O CKOPOCTHU XMMHUYECKOH peaklinu. [IoHATHE 0 TOMOT€HHBIX U T€TEPOre€HHbIX PEeaKLUsIX

8 [ToHsiTHE O XUMUYECKOM paBHOBECUU. PaKTOPBI, BAUSIOLUINE HA CKOPOCTh XUMUYECKOM peakliMi U MOJI0KEHHNE XUMUYECKOI0 PAaBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

10 Teopus snexrponutuueckor quccoruaiui. CUabHbIC U CITa0ble AJIEKTPOJIUTHI

11 HoHHbIe ypaBHEHUS peakiuil.

12 XUMHYeCKHe CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPEJICTABICHUN 00 AIEKTPOIUTUYECKOMN TMCCOLMALNN

13 XUMHUYECKHE CBOICTBA CoJiel B CBETE MPEACTABICHUN 00 3JEKTPOJUTHUECKON AUCCOLUAINH

14 [TonsATHE O THAPOIIU3E CONEN

15 O0600111eH1E U cHCTeMaTU3allks 3HaHUH

16 Wuctpykrax no b. [Ipaktuueckas padora Ne 1. «PemeHne s3KkCriepuMeHTAIbHBIX 33124

17 KonTponbHas padora Ne2 no Teme «IeKTpoIuTHYECKasi AUCCOMAIsl. XUMUYECKUE PEAaKIIUU B PACTBOPAX)»

18 AnHanu3 KOHTpoJbHOH paboTsl. O0IIas XapakKTepUCTHKA IaJIOTeHOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJI0pa

19 Xnoposogopoi. CoisiHas KUCI0Ta, XUMUYECKUE CBOWCTBA, NOJy4YEeHUE, IPUMEHEHHE

20 Wuctpykrax no b. I[Ipaktuueckas padora Ne 2 o teme «llonydyeHue coysiHOM KUCIOThI, M3y4eHUE €€ CBOUCTBY

21 Bbluuciienus no ypaBHEHUSIM XUMHUECKUX PEaKLIUi, €CIIM OJIMH U3 PEareHTOB JIaH B U30bITKE

22 O6m1as xapakTepucTuka 31eMeHToB VIA-rpynmsl

23 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHue cepbl U e€ coelMHeHH B Ipupoae. XMMUYECKHe CBOUCTBA CEpbI
24 CepoBojiopoi, cTpoeHue, Gu3nyecKue 1 XMuMUYeCKie CBOMCTBA
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25 Oxcuppl cepbl. CepHas KHCI0Ta, (PM3MYECKHUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE

26 XUMHYECKHE PEaKIUH, JeKAIMe B OCHOBE TPOMBIIINIEHHOTO CIIOC00a MOTYYEHUs CEPHOUN KUCIOThl. XMMUYECKOE 3arpsi3HEHNE
OKPY’KaIoIIEH Cpe/ibl COETMHEHUSIMU CEPBI

27 Beluncnenne MacCOBOM J10JIM BBIXOAA POAYKTA PEAKIIUU

28 OO6m1ast XxapakTeprucTrKa 3J1IeMeHTOB V A-rpymibl. A30T, paclipOCTpaHEHHE B MPUPOJIE, PU3NUECKUE U XUMUYECKHUE CBOKCTBA

29 AMMUak, ero puznyecKrue 1 XMuMUYECKHE CBOMCTBA, MOJYYeHHE U IPUMEHEHHE

30 Wuctpykrax no b. [lpaktudeckas padota Ne 3 mo treme «[lonydeHne aMMuaka, M3y4eHHE €ro CBOMCTBY

31 A30THas KUCJI0Ta, €€ GU3NYECKHUEe U XMMHUYECKHE CBONCTBA

32 Hcnonb30BaHre HUTPATOB U COJIE aMMOHHUS B KAUE€CTBE MUHEPAIbHBIX YA0OpEHUNH. XUMUUECKOE 3arpsA3HEHUE OKPYXKAIOLIEeH cpeibl
COEJIMHEHMSIMU a30Ta

33 dochop. Oxenn dpochopa (V) u pochopHas kucnora, Gu3ndecKrue 1 XUMUICCKIE CBONCTBA, MTOTYICHHE

34 Hcnonb3oBanue ¢ocdaToB B KaueCTBE MHHEPAIBbHBIX YI00peHui. 3arps3HeHne NpupoaHoil cpeanl pocdaramu.

35 Yraepon, pacpocTpaHeHue B Ipupoje, Gpu3ndyeckue 1 XMMUUYECKHe CBOMCTBa

36 Oxcupl yraepona, ux GpusnuecKkue U XMMUYEeCKHEe CBOMCTBA. JKOJIOTHYECKHE TPOOIEMBI, CBA3aHHBIE C OKCHIoM yriepoaa (IV)

37 YrosnbHas KUCII0Ta U €€ COU

38 Wuctpykrax no b. [Ipaktuueckas padora Ne 4 mo teme "llonydenue yrinekucioro raza. KauecrBennasi peaxiysi Ha KapOOHaT-HOH"

39 IlepBoHayasbHbIE OHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoaa

40 Kpemuuii u ero coeguHeHus

41 Wuctpykrax no b. [Ipaktuueckas padora Ne 5. Perienue skcrepuMeHTaIbHBIX 3a]1a4 0 TeMe «BakHeilue HeMeTamibl U ux
COEJTMHEHUS»

42 KonTponbhas padota Ne3 no teme «BaxHeline HeMeTaJuIbl M X COETUHEHMSI»

43 AHanu3 KOHTpOJbHOH paboThl. O0Ias XapakKTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — MeTaJloB. MeTayuindyeckas CBsA3b U MeTalIn4ecKas
KpUcTaJInueckasi pemérka. Pu3nyeckue CBOMCTBa METAIJIOB

44 XUMUYECKHE CBOMCTBA METAJIIIOB. DJIEKTPOXUMHUUECKHUN psifi HAIPSHKECHUHA METAJITIOB

45 O6mue cnocoOb! noxydeHus: MmetauioB. CriiaBel. BerauciaeHus no ypaBHeHUSIM XUMUYECKUX peaKLUi, €CIIU OJJUH U3 PEareHTOB COJEPKUT
IIPUMECH

46 [ToHsATHE O KOPPO3HH METAIIOB

47 IIlenouynble MeTaIbI

48 Oxcupl U THIPOKCHIBI HATPHSI U Kallus

49 Illenoyno3eMeNbHBIC METAIBI — KAJIBITMA M MarHui
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50

Baxueiinine coefuHEHNS KAJIBIU

51 O0600611eHre U cHCTeMaTU3alvs 3HAHUH TI0 MISJIOYHBIM U MISJIOYHO-3EMETHbHBIM METAJIIaM.

52 XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHS

53 Wuctpykrax no b. [lpakTideckas padora Ne 6 mo reme "YKECTKOCTh BOJBI M METOMIBI €€ yCTpaHEHUS "

54 AnroMuHUN

55 AMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCH]IA ATFOMUHHUSI

56 XKeneso

57 Oxcupl, Tupokrcu bl U cosn kenesa (11) u xenesa (111)

58 O060011eHNe ¥ CHCTeMaTU3alys 3HAHUK TI0 CBOMCTBAM aJTIOMUHUS U Kele3a.

59 Wuctpykrax no b. [lpaktuueckas padota Ne 7. Pernienne skcriepiMeHTaIbHBIX 3a7a4 1o TeMe « BakHelIe MeTasibl U UX COSAMHEHUS

60 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLU, €ClIM OJIMH U3 PEareHTOB JaH B U30bITKE WIN COJIEPKUT IpUMecH. Brruncienus
MacCOBOM JI0JM BBIXOJIa MPOYKTa PEeaKIuu

61 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 10 METAJLJIAM.

62 Kontponbnas padota Ne4 o teme «BaxkHelime MeTauibl U UX COCTUHEHUS

63 AHanu3 KOHTPoJIbHOM paboTel. O000IIeHNEe U cHcTeMaTH3alls 3HaHU| 10 Kypcy XUMHUH 9 kitacca

64 HTorosast KOHTpOJIbHAs paboTa Ne 5

65 AHanu3 KOHTPOJILHOM paboThl. BelecTBa 1 MaTepuanbl B MOBCETHEBHOM )KM3HH Y€JIOBEKa

66 XUMHUYECKOE 3arpsi3sHEHUE OKpYKaroliel cpebl. Poib XUMUHM B pEeIIEHUH SKOJOTUYECKHUX MTPOOIIEM.

67 PesepBHrlil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUMA

68 PesepBHrlIil ypok. O60011I€eHNE U CHCTeMAaTHU3alHs 3HAHUMA
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