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HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1Mo XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanms, mnpeactaBieHHbIx B DPI'OC OOO, a Takke Ha OCHOBe denepalbHOW pabdodeit
MPOrpaMMbl BOCIUTAHHS W C y4ETOM KOHIICTIIMH MPEIMOAaBaHusl y4eOHOro mpeaMeTa «XUMHUS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanum.

[TporpamMma 1o xumuu Ja€T MPEACTABICHUE O MEJISAX, O0IIel CTpaTeruy 00y4eHus, BOCIUTAHUS U
pa3BUTHA O0YYarOIIUXCS CPEICTBAMHU YueOHOrO MpeAMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiepyKaHue, MPeayCMaTpPUBAET PacIpeesIeHUE €ro Mo KiaccaM U CTPYKTYpHUpPOBAHME 110 pa3jenaM U
TeMaM MPOrpaMMbl IO XUMHUH, OINPEAEISICT KOJIMYECTBEHHBbIE M KAauECTBEHHBIE XapaKTEPUCTUKHU
CoJIepKaHusl, PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUCHHUSI XUMHUHU C YYETOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOrO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarolmmxcs,
OTIpe/ICTISICT BO3MOXKHOCTH MPEAMETa JIJIsl peall3aiuy TpeOOBaHMI K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MporpaMmbl Ha YpOBHE OCHOBHOTO 001ero obpa3zoBaHus, a Takke TpeOOBaHMN K
pe3ynbrataM OOy4YeHHs] XMMHH Ha ypOBHE IIeJIeld M3ydeHUs IMpEeJIMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM IEATEILHOCTH 00YUYaIOUIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHUE XUMHUU CIY)KHUT OCHOBOM i (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUaIOIIETOCs, €ro
MPEJICTAaBICHU O MaTepuaibHOM EJIMHCTBE MHpA, BAXKHYIO pOJIb HrparoT (Gopmupyemble XuMUei
MPEACTABJICHUSI O B3aWMOIIPEBPAIICHUSIX SHEPTUA M 00 HBOJIIOIMHU BEIIECTB B MPHUPOAE, O MyTsIX
pelieHrs TI00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPIETUUYECKOM,
MUIIEBOH 1 KOJOTHYECKON 0€30IaCHOCTH, POOIIeM 3paBOOXPAHECHHS.

N3yuenune xumuu:

CHOCOOCTBYET pealln3aliiid BO3MOXKHOCTEH I CaMOpa3BUTHS W (HOPMUPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBLHOM IPaMOTHOCTH;

BHOCUT BKJAJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH OOyYaronmxcs,
HABBIKOB HX CaMOCTOSITEIbHOM Y4eOHOU AESITeNTbHOCTU, SKCIEPUMEHTAIBHBIX M HCCIEHOBATEIbCKUX
yMEHUN, HEOOXOANUMBIX KaK B TOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHATHHOU EATEIbHOCTH;

3HAKOMHT CO CHEHH(PHUKON HAYYHOTO MBIIUICHHS], 3aKIaIbIBAET OCHOBBI IIETOCTHOTO B3IJIsAa Ha
€AMHCTBO TPHUPOIBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATalmoM B (DOPMHUPOBAHHHM E€CTECTBEHHO--
HAyYHOUM IPaMOTHOCTHU O0yYaIOIINXCS;

crocoO0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30oBaHKe 00YyJarOIIUXCS.

JlanHbIe HaMpaBJIeHUsI B 00YYEHUN XUMUH 00ECTIEUYNBAIOTCS CTICIIM(PUKON COJIEPKaHMs YIeOHOTO
MpeMeTa, KOTOPBIH SBJSETCS MeJarornuecky aganTUPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO oOOIIEro oOpa3oBaHHsS OpPUEHTHPOBAH HAa OCBOCHHUE
OOyJaroOIMMHUCSA CHUCTEMbl TEPBOHAYAIBHBIX TIOHSITHH XHMHH, OCHOB HEOPTraHUYECKOW XUMHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHMYE€CKOU XUMUHU.

CtpykTypa cojaepx aHus MPOorpaMMbl 10 XUMHH c(POpMUpOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/1a
K e usydyenuto. ConepkaHUE CKJIAIbIBAETCS W3 CUCTEMbI MOHATHH O XHMHUYECKOM DJIEMEHTE HU
BEIIIECTBE U CHUCTEMBI MOHATUA O XUMHUUYECKON peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI
[0 TMPUHLMITY T[OCIAEAOBATENbHOTO Pa3BUTUSl 3HAHUW HA OCHOBE TEOPETUUYECKHX IpeICcCTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEICTAaBIICHUI 00 DJIEKTPOJIMTHYECKOM TUCCOITMAIIMN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITIOJHSIS
(GYHKIIUM OOBSICHEHHS] W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHUS U TTOTYICHUS N3yIaeMbIX BEIECTB.

OcBoeHHE TPOrpaMMBI 110 XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEICTABICHUS O XHMHYECKON
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPaA B JIOTHUKE €€ CUCTEMHOW IPUPOABI, IEHHOCTHOTO OTHOILECHHUS K
Hay4HOMY 3HAHUIO M METOJlIaM MO3HaHUs B Hayke. V3ydyeHne XMUMHUHU MPOUCXOAUT C MPHUBJICUCHHEM



3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce»
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHH XUMHM TNPOUCXOAMT (POPMUPOBAHME 3HAHMM OCHOB XHMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON MEATEIIbHOCTH YeJIOBEKa M KaK OJHOro M3
KOMIIOHEHTOB MHPOBOHM KYJBTYpbI. 3a/aua y4yeOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XMMHUYECKUX 3HAaHUM — BaXKHEWIIMX (PAKTOB, IMOHATUH, 3aKOHOB M TEOPETUYECKUX I1OJIOKEHU,
JIOCTYIHBIX 0000LIEHUI MHPOBO33PEHYECKOIO XapaKTepa, SA3blKa HAayKH, B MPHUOOLICHUH K HAYYHBIM
METOAAaM IO3HAHUS MPU M3YYEHUHU BEILECTB U XMMUYECKHUX peakiuil, B (JOPMHUPOBAHUU U Pa3BUTHU
MO3HABATEIBHBIX YMEHUN M UX MPUMEHEHHU B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-HCCIIEI0BATENbCKOM
NesITeIbHOCTH, OCBOCHUH IPABUII O€3011aCHOI0 OOpAIIEHUs C BELIECTBAMH B IOBCEIHEBHOMN >KHU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHus BaXKHOE 3HAUCHHE MTPHOOpeNn
TaKHe LEeNH, KaK:

— (QopMHpOBaHME HHTEIJICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEUICHWH, CHOCOOHOW aJanmTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HamnpaBJICHHOCTb OOYYEeHHsT Ha CHCTEMaTH4YecKoe IpuoOIleHHue oOydaroumxcs K
CaMOCTOSITENTLHON IMO3HABATENBHOM JIEATENIbHOCTH, HAayYHBIM METOAAM IO3HAHHS, (HOPMHUPYIOIIAM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMUU;

— olecriedeHne  yCIOBUH, CIIOCOOCTBYIOIIMX TMPUOOPETECHHIO  OOYYAIOUIMMHUCS — OIBITA
pa3sHOOOpa3HON JEATeNbHOCTH, IIO3HAHUS UM CAMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue obuel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATHP M OLIGHUBATH SIBJICHHUS OKPYXAlOIIEro MHUpPA, HCHOJIb3ysl 3HAHMUS W OIBIT,
MIOJIyYeHHbIE IIPU U3YYEHUHM XMMHUH, IPUMEHATh UX MPHU pEIIeHUH MPoOIeM B NOBCEAHEBHOM XKU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opmHpoBaHHE y OO0YYarOIMXCAd TIYMaHMCTUYECKUX OTHOLICHHWH, MOHUMAHUS LEHHOCTH
XUMHAYECKUX 3HAHUHN JJIs1 BRIPAOOTKU IKOJOTHUYECKH LIEIeCO00pa3HOT0 MOBEACHHS B OBITY M TPYAOBOU
JESATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 37J0POBbs M OKPYXKAIOLIEH MPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Hpoduis U
HaIpPaBJIEHHOCTH JaJIbHENIIIET0 00y4YeHHUSI.

OOmiee 4uciIO 4YacoB, OTBEIEHHBIX IS M3Y4YEHUS XUMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiacce — 68 yacos
(2 yaca B HeZIEMIO).

COAEP)XAHUE OBYUEHUSA
8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XMMHUM B JKM3HU YeJOBEKa. XMMUS B CUCTEME HayK. Teila W BellecTBa.
duznueckrue CBOMCTBA BELIECTB. ArperatHoe coctostHue BeuecTB. [loHsATHEe O MeTodax MO3HAHUS B
xuMun. Yucreie BemecTBa U cMecu. CrocoObl pa3esieHus CMeceil.

ATOMBI U MOJEKYJbl. XUMHUUECKHE 3JIeMEeHThl. CHUMBOJIBI XUMHUYECKUX 3JIeMeHTOB. IIpocTeie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHUX DJEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTeNbHAs aToMHas macca. OTHOCUTENbHAs MOJICKYJIIpHas Macca. MaccoBast
JIOJISI XUMHUYECKOI'0 3JICMEHTA B COCAUHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl W YHUCia
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tel mo hopMyiaM XMMHUYECKUX COSTUHEHHIA.

dusnyeckrue U XUMHYECKUE SBIICHUA. XUMHYECKash Peakius U €€ MpU3HaKu. 3aKOH COXPaHCHUs
Macchl BEIIECTB. XUMHUYECKHE ypaBHEHHs. Knaccudukanus XMMHUYECKUX peakiuil (coennHeHus,
pasoKeHus, 3aMeleHuss, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TIOCYJIOM, MpaBujiaMu pabOTHl B JIa0OpaTOpuu H TNpUEMaMHU
oOparieHust ¢ 1a00paTOPHBIM 00OPYIOBAaHUEM, U3yYEHHE M OMUCAaHUE (PU3NYECKUX CBOWCTB 00pa3IloB
HEOPraHUYECKHX BEIECTB, HaOMoAcHUE (Qu3nyeckux (TUTABJICHWE BOCKA, TasHHUE JIbJa, PacCTUPAHHUE



caxapa B CTyNKE, KUIIEHHME U KOHICHCALUA BOJABI) U XMMHMUYECKHUX (TOPEHHE CBEUYM, MPOKAIMBAHHE
MEJTHOM TIPOBOJIOKH, B3aMMOICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOII0/ICHNE U OTTMCAaHNE TTPU3HAKOB
IIPOTEKAHUA XUMMUYECKHX peakuMil (pas3sioKeHHE caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTBHI C
xJjopuaoM Oapusi, pasnoxkenue ruapokcuna meau (II) mpm HarpeBaHWHW, B3aMMOJEHCTBHE Keye3a C
pactBopom comu wmenu (II), u3ydeHme cmocoOOB pa3feneHusi cMecel: C TMOMOINBI0 MAarHuTa,
¢bunbTpOoBaHNE, BhITAPUBAHKE, AUCTUILIALNA, XpoMaTorpadus, IpoBeIeHHE OUUCTKH TIOBAPEHHOM COJIH,
HaOJIOZICHNE M ONHUCAHWE PE3YJIbTATOB IMPOBEIACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHS
MAaccChl, CO3/IaHHe MOJIee MoKy (IIapOCTEPHKHEBBIX ).

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmecs razoe. CocraB Bozayxa. Kucimopony — 37I€MEHT M NPOCTOE BELIECTBO.
Haxoxnenue kuciopoia B mpupoje, (U3NYECKHMe W XHUMHYECKHE CBOHCTBAa (PEaKkUUU TOPEHUs).
Oxcupnpl. Ilpumenenue kuciopoga. CrocoObl modydeHHs] KUClIOpoAa B Jjaboparopud U
npoMbIIIIeHHOCTH. KpyroBopor kucimopoga B mpupoge. O30H — auIOTpomHas MOAU(pUKALUSL
KHCIJIOPO/JIa.

TermnoBoit  >PQPeKT XUMHUYECKOW peakiud, TEPMOXMMUYECKHE YpaBHEHHs, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yroib U METaH. 3arpsi3HEHUE BO3[yXa, YCUICHHE MapHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — snemeHT u mpoctoe BemecTBO. Haxoxkaenue Bogopona B mpupoje, pusmdeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHust. Kucnotsl u conu.

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpMMOCTH BeHIECTB B BOJE. MaccoBasi J0Jsl BELIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHus. Ponb pacTBOpoB B MpUPOJE W B KU3HH UEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbix Bog. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus  Heopranmueckux  coeawHenmit. Oxcuael.  Kinaccmdukamuss — OKCHJIOB:
coneoOpasymomire (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecoleoOpasywmue. HomeHknatypa
okcu10B. du3nuecKkue U XMMUUYECKHEe CBOMCcTBa okcu0B. [loydueHne okcuaoB.

OcHoBanus. Knaccudukanus ocHoBaHHHN: MIETOYM U HEPACTBOPUMbIE OCHOBaHUs. HoMeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne oCHOBaHUH.

Kucnorsl. Knaccuduxauus kucinor. Homenknarypa kucior. @Du3nuecKkue M XUMUYECKHE
cBoricTtBa KUcHoT. P akruBHOcTH MeTamuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknatypa coneil. @u3nueckre 1 XuMu4yeckue cBoictBa coseil. [lomyuenue coneil.

I'enernueckas cBsA3b MEXAY KjacCaMH HEOPTraHMYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpE/eIeHUEe COJAEpKaHMUsS KHCIOopoJa B BO3JAyXe, IMOJIy4YeHHe, COOupaHHe,
pacro3HaBaHMe U U3yYEeHHE CBOMCTB KHCIOpPO/a, HAOII0eHNEe B3aUMO/ICHCTBHUS BEILIECTB ¢ KUCIOPOA0M
U yCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (mmoxapa), 03HaKOMJIEHHE ¢ 00pa3liaMyu OKCUJIOB U
ONHMCaHME MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pACMO3HABaHWE M HU3yYeHHE CBOMCTB BOJAOpOJA
(ropenue), B3aumojeicTBue Bojgopoaa ¢ okcuaoM Meau (II) (Bo3MOXHO HCHONB30BaHHE
BUJIEOMATEPHATIOB), HAOMIOJeHHEe O00pa3loB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEOBAHUE
OCOOCHHOCTEN pacTBOPEHHS BEIIECTB C Pa3IM4YHON pPAaCTBOPUMOCTHIO, NMPUTOTOBIIEHUE PACTBOPOB C
ONpEeAECNEHHON MAacCOBOM J10JIEW pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHE BOJBI C METAJIaMU
(HaTpueM u KanblMeM) (BO3MOXKHO HCIIONb30BaHHE BUIEOMATEPHANIOB), HCCIIEJOBaHHE OOpa3LoB
HEOPraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOJIOJCHME W3MEHEHHMsS OKpPAacKH HHIUKATOPOB B
pacTBopax KHCJIOT M Iienoyel, m3ydeHue B3aumopenctus okcuaa meau (II) ¢ pactBopom cepHoit
KHMCIIOTBI, KMCIIOT C METajllaMH, peaklUuil HEeWTpaln3aliu, MOJydEeHHUE HEPAaCTBOPHUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTI0 METajla IpYrMM M3 pacTBOpa COJIM, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3aja4 110 TeEME
«Baxxnelimume kiaccbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanuecknit 3axkoH u Ilepuoamyeckass cucrema xumMudeckux »djemento JI. H.
Menpeaeesa. CtpoeHue aTomMoB. XHMHYeCKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[lepBble MOMBITKH KJIACCH(PUKAIMKA XUMHUYECKUX 3JIeMEHTOB. lloHATHE O Tpymnmax CXOAHBIX
AJIEMEHTOB (ILIEJIOUYHbIE M UIEJIOYHO3EMEIbHbIE METAJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHbIC OKCUIBI U THIPOKCHUIBI.



Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [I. M. Menneneesa.
Kopotkonepuoanas u qnmuHHONIepuoaHas ¢hopmsl [leproandeckoit CHCTEMbI XUMUUYECKHUX 3J1eMEHTOB /1.
N. Menpeneesa. [lepuoas! u rpynmsl. @U3HMUECKUN CMBICIT IIOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek aToMoB TepBbIX 20 xuMuuYeckux 37eMeHTOB [lepuoandeckoit cucremsl [[. . Menneneena.
XapakTepUCTHKAa XMMHMYECKOIO0 J3JIEMEHTa II0 ero mnojoxeHuro B llepuonmueckoin cucreme JI. M.
Meunneneesna.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XHMHYECKHUX D3JIEMEHTOB, METaUIMUYECKUX W
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u I[lepmoanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJsipHAs W HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHUYECKUX JIeMEHTOB. MIOHHas CBS3b.

Crenenb oxucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIpoliecchl OKucIeHUus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJACHCTBHE THAPOKCUAA LIMHKA C
pacTBOpaMH KHUCIOT U WICJIOYEH, MPOBEIECHNE OMBITOB, HWILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil (TOpEHUE, pEaKuu pa3ioKeHUs, COSTUHEHHS).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXIpeaMETHBIX CBS3€M MPU M3YyYEHUU XMMHUU B § KIIACCE OCYIIECTBIISIETCS uepes
UCIIOJIb30BaHWE KaK OOIMUX €CTeCTBEHHO--HAYYHBIX TOHSITHHA, TaK W TIOHATHH, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mye ecTeCTBEHHO--HAy4YHbIC TOHSATHSA: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJuU3,
CUHTE3, KIacCH(pHUKaIus, NEPUOAUYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE,
MO/ICJIb, SIBJICHHE.

®duznka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIBI, paIUOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUUYECKHI 3apsjl, BEIIECTBO, TeJIO, 00BhEM, arperaTHOE COCTOSHHE BEIeCTBa, Tas,
(bu3nyecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: potocunres, npixanue, ouocdepa.

l'eorpadusa: atmocdepa, rumpocdepa, MUHEpATbl, TOPHBIE MOPOIBI, TMOJE3HBIE HCKOIMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMHU4YecKasi peaKkius

[lepuonnueckuii 3akoH. Ilepronnueckas cucreMa Xxumudeckux siemeHToB . M. MeHnneneesa.
Ctpoenue aToMoB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XUMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, Kajus, KalblUsl M HUX COEAUHEHUH B COOTBETCTBUMU C IIOJOKEHHEM OJJIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBSI3U. TUIBI KPUCTAINIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJ1a XUMHYECKON CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IuYHbIM KJIacCaM HEOPTaHMYECKHX COCAMHEHWH, TeHETHYecKas CBs3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XUMHYECKMX peakiuil MO pa3IWYHBIM Mpu3HakKaMm (10 YHCIYy W COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTEIEeHEW OKHCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTHMOCTH, TIO0 YYaCTHIO KaTaln3aTopa). DK30- U JHIOTCPMHUECKHE
peaKkiy, TePMOXUMHUYECKUE YPABHEHHUSL.

[TonsiTue o ckopoctu xumuyecko peakuuu. [loHsiTHe 00 0OpaTMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHE O rOMOTeHHBIX U TE€TepOTreHHbIX peakuusx. [loHsTue o karanuse.
[Tonste 0 xMMHUUYeCcKOM paBHOBecHU. DaKTOPHI, BIUSIIONIME HA CKOPOCTh XUMHUYECKON pEaKIuu M
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAaKIMM,  DJIEKTPOHHBIM  OalaHC  OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHOMN peakiuu. CocTaBiieHHe YpaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEaKIIUil
C MCTIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OanaHca.



Teopust AMEKTPOIUTUYECKON AUCCOLUAIMH. DICKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOLMAlMK BEIECTB € PA3IMYHBIMKU BUAAMU XUMUYECKOH CBsA3H. CTeneHb AUCCOLUAIIH.
CunbHbIe U crabble AIEKTPOIHTHI.

Peaknun woHHOrO OOMEHa. YCIOBUS MPOTEKAHUS PEAKIUHA HMOHHOTO OOMEHa, TOJHBIC H
COKpalI€HHbIE HOHHBbIE YpaBHEHMsI peakiuil. CBoilcTBa KHUCIOT, OCHOBAaHHMH M COJEH B CBeETe
IPEJCTaBICHUNA 00 3JIEKTpoIUTHUYECKON aucconuannu. KauecTBeHHble peakluu Ha MOHBL [loHATue o
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenn:

03HAaKOMJIEHUE C MOJEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTayioB (rpaduTa ¥ ajMasa), CJIOKHBIX BEIECTB (XJIOpHJa HATpHs), UCCIEIOBaHUE 3aBUCUMOCTH
CKOPOCTM XUMHUYECKOW peakUMd OT BO3JACHCTBUS  pa3IMUHBIX  (DAKTOPOB, HCCIEOBAHUE
3JIEKTPOIIPOBOJIHOCTH PAacTBOPOB BELIECTB, IIpolEecca TUCCOLMALMU KHUCIOT, INenoded U cojel
(BO3MOYKHO MCIIOJIb30BaHME BHJIEO MAaTEpUANIOB), MPOBEACHHUE ONBITOB, WIIOCTPUPYIOIUX HPU3HAKU
IIPOTEKaHMUs peakLui MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BbIIEICHUE ra3za, 00pa3oBaHHE BOJIbI),
OIIBITOB, JUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM (TOPEHHE, PEaKIUU
pas3oKeHus, COEJUHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KAayeCTBEHHBIX
peaxkuuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtaibl U X coeITMHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucieHus. CTpoeHue 1 GpU3NUecKue CBOUCTBA IMPOCTHIX BELIECTB — FAJIOTCHOB. XMMHUYECKUE CBONCTBA
Ha IpuMmepe Xjopa (B3aMMOJCIHCTBHE C MeTajllaMd, HEMEeTalJlaMH, LIeJIouaMiu). XJIOpPOBOJIOPOA.
ConsHas KHCIOTa, XUMMUYECKHE CBOICTBa, MOlydyeHue, mpuMeHeHue. JlelictBue xjopa u
XJIOPOBOJIOPOJia Ha OpraHu3M 4ejioBeka. BakHelue XI0puabl U UX HAXOXKJIEHHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CTpoeHne M (U3NYECKUEe CBOWCTBA IPOCTBIX BEIIECTB — KUCIOPOJa U CEpBHI.
AnnoTpornHele  MOJU(HKALMKM KUCIOpoAa M cepbl. XHUMUYEcKHe cBoicTBa cepbl. CepoBoJopof,
cTpoeHue, (u3MyecKue W XHUMHYECKHe CBOMCTBA. OKCHABI cepbl KaK MNPEICTABUTENN KHCIOTHBIX
okcugoB. CepHast KUCIOTa, (pU3NYECKHEe M XUMHUYECKUE CBOWCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUUYECKHE peakliu, JIeXKalllue B OCHOBE IMPOMBIIIJIEHHOIO crocoda
IIOJIy4€HUs1 CEpHOM KucnoThl. IIpumeHeHne cepHoil kucnoTel. Cony CEpHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaT-uoH. Haxoxxnenue cepsl U €€ CoeIMHEHUN B IPUPOC. XUMHUUECKOE 3arpsi3HECHUE
OKpY>Karoliel cpebl COCJUHEHUSMHU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHuUS.

OOm1ast xapakTepuCcTUKa 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCJIEHMs. A3OT, pacHpoCTpaHEHUE B MpUpoJe, (PU3MUECKHMEe U XHUMHYECKHE CBOICTBa.
KpyroBopot a3zora B mpupoje. AMMHAK, €ro (uU3M4ecKue M XUMHUYECKHE CBOICTBa, MOIy4YE€HHE U
npuMmeneHne. Coau aMMOHMS, UX (U3NYECKHE U XMMHUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHHUSA. A30THas KHUCIOTa, €€ MoiydyeHue, GU3n4eckue U XMMHUYECKHe CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcrnonb3oBaHue HUTPATOB M COJEH
aMMOHMSI B KauyecTBE MHUHEpAJIbHBIX YA0OpeHHH. XMMHUECKOE 3arps3HEHHE OKpPYKaIoUlel cpesbl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE MOKIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTponHble Moaudukanuu docdopa, puzndeckue u xumudeckue cpoiictBa. Oxeun dochopa (V) u
dbocdopHas kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, moiydeHnue. Mcmons3oBanue ¢ocharoB B
Ka4yecTBE MUHEPAJIbHBIX yI00pEeHUH.

O6m1as xapakTepuctuka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCIIEHUS. YTJepoJ]l, aJuIOTPOIHBIE MOAM(HUKAIMK, PpaCIpOCTpaHEHHE B MHPUPOJE,
¢usznueckue M XUMHUUYeckue cBoicTBa. Ancop6mus. Kpyrosopor yriepona B mpupone. OKcuabl
yriepoza, ux (u3n4Yeckue U XUMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI, MOJYYEHUE U
MpUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBsI3aHHBIE ¢ OKCUIOM yriepoza (IV), runoresa rmodaibHOTO
MOTEIUIEHUS] KJIMMara, MapHUKOBBIM 3(dexr. YrompHas kuciaota u e€ coilu, MX (U3NYECKHE U
XUMHUYECKHE CBOICTBa, MoyiyueHue M mnpumeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMILIMHE, IPOMBIIICHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHauyabHbIe MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoia (MeTaH,
3TaH, OTWUJICH, AaleTUJICH, OJTaHOJ, TJHMIEPHH, YKCyCHas Kkuciora). [IpupomHble HUCTOUYHUKU
YTJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX NEpepadOTKH (OCH3UH), UX POJIb B OBITY



Y TIPOMBIIIIEHHOCTHU. [IoHATHE 0 OMOJIOTMUECKH BaKHBIX BEILIECTBAX: )KHUpax, Oenkax, yriaeBogax — U UxX
POJIX B )KH3HU YesloBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COECIMHEHUM.

Kpemuuii, ero ¢usnveckne U XMMUYECKHE CBOWCTBA, MoJydyeHHe M npuMeHeHue. CoequHeHus
KpemHHs B mpupone. OOmme mpeacraBieHus o0 okcuae kpemuHus (IV) M KpeMHHEBOW KHCIIOTE.
Cunukartel, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeH e CTPOUTENIbHBIE MaTEPHAIBL:
KepaMHuKa, CTEKJO, ILIeMEeHT, OeToH, ene300eToH. I[Ipobimembl 0e30MacHOr0 MCMHOJIL30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3IoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI M HAONIOACHHE TPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe M XUMHUYECKHE CBOWCTBA TaJIOTEHOB W WX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C o0OpaslaMu XJOPUAOB  (TaJIOT€HUIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy cephl U €€ COeIUHEHUSIMU (BO3MOKHO MCIIOJb30BaHUE BUIEOMATEPHAIIOB),
HalIo/ieHue mpolecca oOyriaMBaHUSl caxapa IOj JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3yueHHe XUMHUYECKUX CBOWMCTB Pa30aBICHHOM CEPHOM KHCIOTHI, IPOBEICHNE KAaue€CTBEHHOW pPEeaKINu
Ha cynb(}aT-uoH U HaOINOIeHNE MTPU3HAKa €€ MPOTeKaHUs, 03HAKOMJICHHE ¢ (PU3UYECKUMHU CBONCTBAMU
a3oTa, pochopa 1 UX coeqMHEHMI (BO3MOXKHO UCIIOJIL30BAHNE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX
u pochopHbIX ynoOpeHHii, ModydeHne, coOMpaHue, pacro3HaBaHHE U W3YYEHHE CBOWCTB aMMHAaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEAaKIWid Ha MOH aMMOHHUSA U (ochaT-HOH W H3YYEHHE TNPUIHAKOB HX
MPOTEKaHUs, B3aUMOACHCTBUE KOHIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MeIbl0 (BO3MOXKHO
UCIIOJIb30BaHNE BUICOMATEPHUAIOB), H3YUCHHUE MOJENeH KPUCTANIMYECKUX PEeImETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOILIECCOM aCOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM
U yCTPOWCTBOM NPOTHBOrasza, IOJIydeHHUE, COOMpaHME, pAaclO3HABAHWE U HU3Y4YEHHE CBOMCTB
YIJIEKUCIIOTO ra3a, MPOBEICHUE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-HOHBI M U3Yy4eHUE
IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKLHUEH CHJIMKATHON MPOMBIIUIEHHOCTH, PEIEHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BaxHelnme HeMeTaibl U UX COCAUHEHUS».

Metaibl M MX COeIMHEHUS

OOmiast xapakTepucTHKa XMMHYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHMM UX MOJOXEHHUS B
[Tepuonnueckoii cucteme xumudeckux snemeHToB Jl. M. MenzaeneeBa u ctpoenusi atomoB. CTpoeHue
METaJIJIOB. MeTayuinyeckasl CBA3b U METAJNINYECKasi KPUCTAJUIMUECKAsl PEIIETKA. DIIEKTPOXUMUYECKUI
psaa HanpsbkeHuM MetaiioB. dusmueckue M XMMUYECKHE CBoilcTBa MeTayuioB. OOmiue crnocoObl
nojydeHus MeTauioB. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[lenouynsle MeTambl: nojiokeHue B Ilepuognueckoi cucreme XUMHYeCcKHX diemeHtoB [ M.
MenpeneeBa, CTpo€HUE UX aTOMOB, HaXOXAeHHUE B Ipupoje. Puznueckue 1 XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kamusi). OKCHIIBI ¥ TUAPOKCUIBI HATPUA U Kanus. [[puMeHeHne MEeN0YHbIX METAIIOB
Y UX COCTMHECHUM.

[IlenoyHo3eMenpHbIE METAJIBl MarHuii M KalpLui: nojoxeHue B llepmomnueckoil cucreme
xuMHuueckux osnemMeHtoB J[. W. MenneneeBa, CTpO€HHME HX aTOMOB, HAaxOXIACHUE B MPUPOJE.
du3nyeckue U XMMHUYECKHE CBOMCTBA MarHus M Kaiuplus. BaxHeilline coennHeHUs Kanblus (OKCUT,
TUIPOKCH, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmomunHuil: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemenToB Jl. M. Menneneena,
CTpOEHHE aToMa, HaxokJaeHue B npupoje. dusznueckne U XUMHUYECKHE CBOMCTBA aAIIOMUHUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCUIA AITIOMUHUS.

Kenezo: nonoxenue B Ilepmoguueckoil cucreme xumuueckux anemeHtoB J[. M. Menneneena,
CTPOEHHME aTOMa, HaxOXAEHHE B Ipupone. Puznueckue U XUMUYECKHE CBOICTBa keneza. OKCUIBL,
ruapokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O00pa3llaMM METaJIOB M CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMHU, M3y4eHHE
pe3yabTaTOB KOPPO3UM METAIIOB (BO3MOXHO HCIIOJNIB30BAaHUE BHJIEOMATepHANOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJbIUs U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEpUAIIOB),
HCCIIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, IpolLlecca TOPEHMsI JKeIe3a B KHUCIOpOAE (BO3MOXKHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUs KaUYeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KaJbIUsl, AIFOMUHMS, MHKA, xkene3a (II) u xxenesa (I11), meau (1), HaGnroeHre U OMMCAHKE TTPOIIECCOB
OKpalllMBaHUsl IUJIaMEHH HOHAMH HaTpusl, Kajdusd U Kajdblus (BO3MOXKHO HCIIOJNIb30BaHHE



BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCH/IA AIFOMUHUS M THAPOKCUIA INHKA,
pelIeHne SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeWIne MeTasulbl U UX COSUHEHUSD.

XuMHA U OKpYKaOLIas cpeaa

BemectBa n MmaTepuaibl B NOBCETHEBHOM )KM3HU YeJIOBEKa. be3onacHoe NCob30BaHUE BELIECTB
U XUMHUYECKUX peakuuil B ObITy. IlepBast momolip Ipy XUMHUYECKUX 05KOTaX U OTPABICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYyXKawlled cpeapl (MpeneibHas AONyCTUMas KOHIEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIC MaTEPHAIIBI).

Meosicnpeomemnvwie ceasu

Peanuzanus MexXnpeaIMEeTHbIX CBSA3E€H NpU M3YYEHMHM XMMHUHU B 9 Kilacce OCYLIECTBIISIETCS 4yepe3
UCIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHITHHA, SBISIOIIUXCS
CUCTEMHBIMU JJI OTACIIBHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAy4dHbIA (akT, TUIIOTe3a, 3aKOH, TEOpHs, AHAIHU3,
CHHTE3, Kiaccu(ukanus, IepuoJUIHOCTh, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEpPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(hPEeKT, TEXHOJIOT S, MaTepPHAIIbI.

®du3nka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN/I, U30TOIbI, PaINOaKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3apsll, MPOBOJHUKH, MOTYIPOBOIHUKHU, IUANEKTPUKH, (OTOIIEMEHT,
BEUIECTBO, Te€lO, OOBEM, arperarHoe COCTOSHUE BELIECTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJNINYecKasl pemérka, CIjiaBbl, (U3MYECKHE BEITUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 5SKOCUCTEMA, MHUHEPAIbHBIE YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TIUTATEIbHBIE BEIIECTBA.

I'eorpadusa: atmocdepa, rugpocdepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI ITO XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMsI TOCTUTAIOTCS
B XOJle 00y4eHUs] XUMHUHM B €JUHCTBE y4yeOHOW M BOCIUTATEIBHOM JAEATEIIbHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH,
OPUHATBIMH B OOLIECTBE NpaBWIAMH W HOPMAaMU TMOBEJIEHHS M CIOCOOCTBYIOT —IpoLEeccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLIMAIM3AINH 00Y4arOIIHXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS CHUCTEMOM
ITO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE ONBITA ACATENBHOCTH Ha €€ OCHOBE, B TOM UHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOTO OTHOILECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUUYECKON HayKH B KU3HU COBPEMEHHOI'O 00IEeCTBa, CIOCOOHOCTH
BJaJIeTh JOCTOBEpHOM HH(pOpManeil O NepeloBbIX JOCTIKEHHSX U OTKPBITUSX MHUPOBOM H
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABJIEHUS O COLMAIBHBIX HOPMAaX W MPaBUJIaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, YueOHO-HMCCIIe0BATENbCKOM,
TBOPUYECKOHN M IPYruX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU
IpU BBIOJHEHUN YYEOHBIX, IO3HABATEIbHBIX 337a4, BBIMOJHEHHUM XWMHUYECKUX HKCIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHMIO M B3aHMOIIOMOIIM B MPOIECCE ITOM
y4eOHOM AeATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIEHUE U TOCTYNKH CBOMX TOBapuIleH ¢
MTO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOM PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIAIOIIME OCHOBY I IOHUMAHUS CYIIHOCTH HAay4YHOU
KapTUHBl MHpa, MPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEH;



MO3HABATEJIbHbIE MOTHBBI, HAINpPABJIEHHbIE HA [OJYYEHUE HOBBIX 3HAHUM 1O XHUMHH,
HeoOXonuMble UIsi  OOBSICHEHHMs HAONIOAAaeMbIX TMPOLIECCOB UM SIBJICHWM, I03HABAaTEIbHOM,
MH()OPMAIIMOHHOW M YUTATENBCKON KyIbTYpPhl, B TOM YHCIE HAaBBIKOB CaMOCTOSITEILHON pabOThI C
y4eOHBIMM  TEKCTaMH, CIPAaBOYHOW JIUTEPATypol, JOCTYHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOY4YeHHMIO M T[O3HAHHIO, JHOO0O3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONM M HUCCIEAOBATEILCKOM JEATEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha
3JI0POBBI 00pa3 KU3HU, OCO3HAHUE IMOCIICICTBUNA U HEMPUSATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COONIOJIEHUSI MpaBuil OE30MacHOCTH IpHU
oOpaleHuy ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YUEHHIO MPO(deccHii U Tpya pa3inyHOro poja, yBaKEHHUE K TPYAY
U pe3yJbpTaTaM TPYAOBOU JAESITEIbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 1O
XMMHHW, OCO3HAaHHBIA BHIOOp HMHIMBUAYAJIBHOW TPACKTOPHHM NPOJOJDKCHUS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX HWHTEPECOB U CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCHEIHOW MPOPECCHOHANBHON JEATCIILHOCTH W Pa3BUTUS HEOOXOIUMBIX yMEHUH, TOTOBHOCTH
a/IafTUPOBAaThCA B MpodeccuoHalbHOM cpefie;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUSI:

9KOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIllecCTBOBaHUs, [IOHUMAHUE LIEHHOCTH 3JI0pOBOr0 U O€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH
cOOMOIeHHsT TIpaBU O€30MacCHOTO IMOBENEHHUS NMpH paboTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYalUsX,
YIPOKAKOIINX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHWS, IMOJy9aeMble TPU HM3YYCHHHM XWMUH, JUIS PEIICHUs 3ajad,
CBA3aHHBIX C OKpY)KaroLEeHd NPUPOAHOU CPEOH, NIl MOBBILIEHUS YPOBHS AKOJOTUYECKOW KYIbTYPHI,
OCO3HaHHUsl TIJI00aJIbHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM M NyTed WX pelleHUs MOCPEICTBOM
METOJI0B XHMMHH, 3KOJIOTMUECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B I0O3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMETHBIX pPE3YJbTaTOB BBIACIAIOT 3HAYUMBbIE 11 (OPMHUPOBAHUS
MHPOBO33PEHHUs OOIIeHAyYHbIe TTOHATUS (3aKOH, TEOPHsl, IPUHIIUII, THUIOTE3a, (DaKT, cucTeMa, Mpoliecc,
AKCIIEPUMEHT U JAPYToe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHHM U3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O LIETIOCTHON HAYYHOH
KapTUHE MHpa, U YHUBEpCaJbHbIE Yy4ueOHBbIE JEUCTBUS (MTO3HABATENIbHBIC, KOMMYHUKATHUBHBIE,
pPETyIATUBHBIE), KOTOpble oOOecneunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIEHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM J1eATENbHOCTH.

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHHUS] MPU OCBOCHHUM 3HAHMM: pPacCKpbIBATh
CMBICIT XUMUYECKUX TOHATHUH (BBIICIATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABJIMBATH B3aUMOCBS3h C
JIPYTUMHU TIOHSATUSIMHU), HCIIONB30BATh TOHATUS JUIS OOBSICHEHHS OTACIbHBIX (DAKTOB M SIBICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIIACCU(PUKAIIMA XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIIHi,
yCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH H3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxnenusi (HHIYKTUBHBIC, JETYKTHBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHUE TMPUMEHATh B INIpOlLlecCE€ IO3HAHUS MOHATUS (NMPEAMETHBIE MU METalpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, WCIOJIb3yeMble B XHUMHHU, TPEoOpa3oBBIBATH IIUPOKO
MPUMEHSAEMbIE B XUMHUU MOJECJIbHBIE MNPEICTABICHUS — XHUMHUYECKUH 3HAK (CHUMBOJI D3JIEMEHTA),
xuMudeckas (Gopmysia ¥ ypaBHEHHE XUMHUYECKON pEakInu — MPH PEIIeHUH Y4eOHO-TTO3HABATEIIbHBIX
3a1a4, ¢ y4€TOM JTUX MOJEIbHBIX NPEACTABICHUM BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKKA U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMUMHUYECKUX PEaKLMH, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIE CBS3M M NPOTHUBOPEYMS B H3y4aeMbIX Mpoleccax u
SIBJICHUSIX.



ba3oBble uccienoBarebCKue AeHCTBHA:

yYMEHHE UCIOJIb30BaTh IMOCTABJICHHbBIE BOMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KayecTBE OCHOBBI Uil (POPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHnue OmbITa MO IUIAHUPOBAaHHMIO, OPraHU3allid ¥ TPOBEACHUI0 YYCHHYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM IIPOLIECcCa, CaMOCTOSITENIbHO MPOrHO3HPOBATh €ro
pe3yabTar, (opMyIHpoBaTh O000OOUIEHHS ¥ BBIBOABI IO pe3yabTaTaM IPOBEACHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HMH(OPMALMIO Pa3TUYHBIX BUAOB U
¢dopM TmpencTaBieHHs, MNOIYyYaeMyI0 W3 pPa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJSpHAs JIMTEpaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IMOcoOus, pecypchl WHTepHeTa), KPUTHUECKU OILECHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh pa3jiMdHble METOJbl M 3ampOChl MpPU IMOUCKE U OTOOpe MHPOpMalUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX MJIsi BBIOJHEHHUS Y4YEOHBIX M IO3HABATEIbHBIX 3ajad
onpeAenéHHOro TuMa, MpUOOpeTeHHe OmbiTa B O0JACTH HWCHOJB30BaHUS WHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYyJbTYpOll aKTUBHOTO HCIOJIb30BAaHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOUPATh ONTUMAaIbHYIO (OpMY MpeAcTaBIeHUS UHPOPMAIH U
WUIIOCTPUPOBATh pELIAaeMble 3a7aud HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, JIpyrumMu Qopmamu
rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHE UCIHOJB30BaTh M aHAJM3UpOBaTb B Ipolecce Y4eOHOHM U  HCCIIeI0BaTEIbCKON
NesTeIbHOCTH MH()OPMAIMIO O BJIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOIO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHnKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

yMEHHUS 3aJaBaTh BOMPOCH! (B XOJe Avayiora W (WMJu) JAUCKYCCHM) IO CYIIECTBY O0OCYXIaeMoi
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHS NPEICTABIATH IOJIyYEHHBIE PE3yJIbTaThl [1O3HABATEIbHOW JESATENLHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; JejaTh MPE3EHTALMIO PE3yJIbTATOB BBINOJHEHUS XMMHUYECKOTO IKCIEPUMEHTA
(J1abopaTtopHOro OIMbITa, JA0OPATOPHOM pabOTHI MO MCCIETOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM ITO3HABaTEIbHON H
HCCIIEIOBATENICKON JIEITEIbHOCTH MPU PELICHUHM BO3HUKAIOUIMX MPOoOJeM Ha OCHOBE yuéTa OoO0IuX
MHTEPECOB M COIJIACOBAaHUS MO3MLIMHA (00CYXkaAeHHs, OOMEH MHEHHSMHU, «MO3TOBBIE LITYPMBD»,
KOOpJAMHALMSI COBMECTHBIX JEHCTBHI, ONpENCIEHUE KPUTEPUEB IO OLEHKE KAaueCTBAa BBHINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIe NelicTBUA:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsTh LENH JAESITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U NPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBHOCTh, BHIOMpaTh Hanbosee
s dexTuBHBIE CITOCOOBI PeIIeHNs] YYeOHBIX U MO3HABATENIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTaBJISATh UITH
KOPPEKTUPOBATh NPEJIOKEHHBIN aJITOPUTM ACHCTBUN MPYU BBIIOJIHEHUH 3alaHUull C YYETOM MOIYYEHUS
HOBBIX 3HAaHUW 00 H3y4yaeMblX OOBEKTaX — BELIECTBAX M PpEaKLHUAX, OLEHUBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yJbTaTa 3asBICHHON LEIH, YMEHHUE MCIONb30BaTh M aHAINU3UPOBATh KOHTEKCTHI,
npeiaraéMble B YCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMETHBIX pe3yAbTaTOB IO OCBOCHHIO  00S3aTeIbHOTO  COJAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW (eniepanbHOil paboyeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE 00Y4alOIMMHCS
Hay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOOBI NeUCTBUH, crienudruyecKkue sl MpeIMeTHON o0IacTu «XUuMHUs»,
BUJBl JEATENIBHOCTH MO TMOJYYCHHWIO HOBOTO 3HAHUS, €ro HWHTEPIpEeTaluHu, NpeoOpa3oBaHUI0 HU
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K o1y o0ydenus B 8 kiacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaxaThb
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHATUIN: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT,

MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOAHAs), BAICHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi W MOJIEKYJISipHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas A0S XMMHUYECKOTO 3JeMEHTa B COCAMHEHUH, MOJSPHBIM 00BEM, OKCHUI,



KHMCJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKas
peakuusi, kiaccupuKalus peakUuid: peaklUud COCAUHEHHUS, PEaKlUu Pa3okKeHHs, peaKluu
3aMeIICHUs, PeaKkIMu OOMEHa, 5K30- M HHIOTEPMHUYECKHE pPEaKLWHu, TeIuioBod 3¢ddext
peakuuu, sIpo aToMa, 3JEKTPOHHBIM oW aroMa, aromMHass opOuTanb, paauyc aToma,
XUMHUECKas CBS3b, MOJSPHAsA U HENOJSAPHAs KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, HOH, KATUOH,
aHMOH, PacTBOP, MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTPAIKsl) B paCTBOPE;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSITUA M NPUMEHATH 3TU MOHATUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JUIS COCTaBlIieHUS (pOpMYJ BEIIECTB M ypaBHEHUU
XMMHYECKUX PEAKIIUM;

OTIpEEISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb OKUCICHUS
AJIEMEHTOB B OMHApPHBIX COCIUHEHUSX, IPUHAJIEKHOCTh BEIIECTB K OIMpeleIEHHOMY Kilaccy
COeMHEHUH 1o QopmylnaM, BHJ XHUMHUYECKOH CBA3M (KOBaJEeHTHass W HWOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

packpsiBaTh cMmbIci [lepuonnueckoro 3akona /[[. M. Mengeneea: AeMOHCTPUPOBATH
[NOHUMAaHUE MEPUOJUUECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJOKEHUS
B [lepmoanueckoil cucreme, 3aKOHOB COXPAHEHUsI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOIaJipo;

OMMCHIBATh U XapakTepu3oBaTh TaOnuuHyio ¢opmy llepuoanyeckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB: Pa3IuyaTh MOHATUSA «TJaBHas NoArpymma (A-rpynmna)» u «1o0o4Has MOArpyImmna
(b-rpynma)», mansie u OOJBIINE MEPUOAbI, COOTHOCHTh 00O3HAYECHHUs, KOTOPhIE MMEIOTCS B
tabnuue «llepuogmueckass cuctema xumuueckux osiemeHtoB J[. W. MenneneeBa»y ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsij
s1pa, o01ee YUCIo 3EKTPOHOB U PACIIPEICTICHHE UX 110 3JIEKTPOHHBIM CIIOSIM);
KIaccu(UIUPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XHMHUYECKHE
peakmuH (TI0 YMUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEpKJas ONUCaHWE TNPUMEpPaMHM  MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HX KAauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO JOJIO
XMMHUYECKOT0 3JIEMEHTa M0 (OopMylie COCAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPAaBHEHHUIO XUMUYECKOM peaKkIuy;

IIPUMEHSTh OCHOBHBIE OIEPALlUN MBICIUTENBHON JEATENBHOCTH — AaHAIU3 M CHHTE3,
CpaBHEHHE, 000OLIeHHe, CHCTeMaTH3alllo, KIACCU(PUKALKIO, BbBIBIEHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€ll — I M3y4yeHUS CBOWCTB BEUIECTB W XMMHUYECKUX peaKlui,
€CTECTBEHHO-HAayUHble METOJAbl TO3HAaHUS — HAOIIOJeHHEe, H3MEpeHHe, MOJEeIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClIeZIOBATh MpaBUJIaM IMOJb30BaHHUS XUMUYECKOH MOCY/0i U 1abOpaTOpHBIM 000PYAOBAaHHEM,
a TaKXke IMpaBWjaM oOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKLHUSMH I10
BBITIOJTHEHUIO  JTAOOPATOPHBIX XMMHMYECKHX OMNBITOB IO IMOJIYYEHHUI0O U COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJOpPOJa M  KHUCIOPOAA), TPUTOTOBJICHUIO PACTBOPOB C
ONpeAeIEHHON MAacCOBOM J0JIE pAacTBOPEHHOIO BENIECTBA, IUIAHUPOBATH M MPOBOAUTH
XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOUEH M KHUCIOT C IIOMOIIBIO
MHIMKATOPOB (JaKkMyc, (heHondTanent, METUIIOPAHK U APYTHUE).

K xoH1y 00y4eHus B 9 kiacce npeAMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKHUX TMOHATUN: XUMHUECKUN IIEMEHT, aTOM, MOJIEKYJIIa,
WOH, KaTHOH, AaHHOH, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJICHTHOCTbD,
AIEKTPOOTPHUIIATSILHOCTh, CTCIICHh OKHCIICHHUS, XMMHYECKas PEaKIus, XHUMHYECKas CBS3b,
TerioBol  3(hdexT peaknuu, MOJIb, MOJSAPHBIA 00BEM, pacTBOpP, IIEKTPOIUTHI,
HEAJICKTPOJIUTHI, JICKTPOJUTHICCKAS TUCCOIUAIUS, PEAKIIMd HOHHOTO OOMEHA, KaTaJn3aTop,
XUMHYECKOE paBHOBECHE, OOpaTuMble ¥ HeoOpaTHMblE PEAaKIUU, OKHUCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUHN, OKHCIUTEIIb, BOCCTAHOBUTEb, OKHCICHHE W BOCCTAHOBJICHUE,



aJuIoTponusi, aM(pOTepHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAsA, METAJTMYECKasi),
KpUCTAJIINYECKasl peI€TKa, KOPPO3Usl METAIUIOB, CIUIABBI, CKOPOCTb XMMHYECKOM pPEaKIMH,
npeaenbHo gomyctuMas konreHTpanus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH M IPUMEHATH 3TH IOHATHUSA
IIPY OIIMCAHWHM BEIECTB U UX IPEBPAICHUN;

UCIOJIb30BATh XUMHUECKYIO CHUMBOJHKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YpaBHEHHM
XUMHYECKHUX PEaKLIM;

OIIpEAEIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, NMPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUU IO
¢dopmynaM, BUJ XHMHUYECKOM CBsS3M  (KOBaJEHTHas, WOHHAasi, MeTajlln4yeckas) B
HEOPTraHMYECKUX COEJAMHEHHSX, 3apsil MOHA 10 XMMUYECKOH (opmyse, XapakTep Cpeabl B
BOAHBIX DPACTBOPAX HEOPraHUYECKUX COCOUHEHWM, THUII KPHUCTAJUIMYECKOM PEIIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbicn Ilepuoguueckoro 3akona /[I. M. MengeneeBa U JEMOHCTPUPOBATh €ro
IIOHMMaHME: ONMCHIBATh M XapakTepu3oBaTh TabiauuHyro (opmy Ilepumonmueckoil cucremsl
XUMHAYECKHUX AJIEMEHTOB: Pa3IN4aTh MOHATH «TJIaBHAs MOATpyna (A-Tpymma)» 1 «moooyHast
noarpynna (b-rpynmna)», mansie U OoJblIME NEPUOJbI, COOTHOCUTh 0003HAYCHMSI, KOTOPbIE
HUMEIOTCA B MEPUOJUYECKON TaliMIle, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sipa, oOliee YKCIO0 IEKTPOHOB M paclpeseeHue
UX IO 3JEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB
JJIEMEHTOB U UX COCJUHEHMM B IIPEJENIax MalbIX IEPUONOB U INIABHBIX MOATPYIII ¢ YYETOM
CTPOEHHS UX aTOMOB;

KJIaccu(UUUpPOBaTh XHUMHUYECKUE JJIEMEHTbl, HEOPraHMYeCKHE BEIIECTBA, XMMUYECKHE
peakiuH (1o YUCIly U COCTaBy yYacTBYIOIIMX B PEaKIMM BEIIECTB, 110 TeII0BOMY 3 dekry, mo
WU3MEHEHHUIO CTENIEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (ONMCHIBaTh) 00LIMe M CHeln(UIecKue XUMHUECKUE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, IIOATBEP)KIas OINHUCAHUE IPUMEpPaMHM MOJEKYJISPHBIX M HMOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XMMHUUYECKHUX PEAKIIHA;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUECKON AUCCOLMALIMU KUCIIOT, IIEJI0OUEH U COJIEH, ITOJIHBIE
U COKpallléHHBbIE YpPaBHEHHUS peakluuil HMOHHOro OOMEHa, YpaBHEHHUS  peakiuil,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3JINYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCJIHMTEIbHO-BOCCTAHOBHUTENBHBIX  pPEAKUMH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHMS, BO3MOYKHOCTU
MPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIISATh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JOJIO
XMMUYECKOT0 3JIEMEHTa M0 (OopMylle COCAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOAUTH PACU€THI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

co0Jr01aTh MpaBKiia MOJIb30BAHUS XUMUYECKOH MOCy10i 1 1abopaTOPHBIM 000PYI0BaHUEM, A
TaKXe MpaBuia OOPaIEHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH 110 BBIITOJIHEHHIO
71a00PaTOPHBIX XMMHYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMpPaHMIO ra3000pa3HBIX BEIIECTB
(amMmaka M yriieKucioro rasa);

MPOBOANTh pEAaKLUH, MOATBEPKAAIONINE KAuyeCTBEHHBIH COCTAaB pa3MYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpOMUI-, HOAUJI-, KapOoHaT-, docdaT-, CUIUKAT-,
cynb(ar-, TUIPOKCHI-UOHBI, KATHOHBI AaMMOHHUS W HOHBl U3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIEPAallUM MBICIUTEIBHON JEATENBHOCTH — AaHAIU3 M CHHTE3,
CpaBHEHHE, 000OIIECHHE, CUCTEeMAaTU3allUI0, BBISBICHHE NMPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUIS U3Y4YEHHsI CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIUil, €CTeCTBEHHO-HAYYHbIE METOMbI
MO3HAaHUs — HAONIOZACHUE, W3MEpPEHHEe, MOJACIHPOBAHME, SKCIEPUMEHT (peajbHBId WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB JJIeKTPOHHbIE Peanmzanus
Ne HaumeHoBaHue pa3ieioB (undposbie) BOCITUTATEJILHOIO
Konrpoasn  IIpakTuyeck
n/n U TeM MPOrpamMmbl Bceero oOpa3oBaTesibHbIE KOMIIOHEHTA
ble paboThI ue padboTsbl
pecypcbl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
DCTETHYECKOrO BOCIIMTaHHA,
Xumnst — BaxkHast 001aCTh CIOCOOCTBYIONIETO (hopMHPOBaHHUIO
€CTECTBO3HAHUA U BuonuoTeka ]_IOK JCTETUYECKOH KyIbTypel Ha OCHOBE
1.1 o 5 2 POCCHICKUX TPaAULUOHHBIX JYXOBHBIX
MPaKTUYECKOU https://m.eds00.ru/7f41837¢  yeunocreii, mproGmenne x myummmM
,I[G)ITCJ‘ILHOCTI/I yeJI0BeKa 06pa3uaM OTEYCCTBEHHOT'O U MUPOBOI'O
HCKYCCTBA.
8 ceHTABPA AeHb rPaMOTHOCTH
I'paxnanckoro BocnuTaHus,
CIOCOOCTBYIONIETO (POPMUPOBAHUIO
pOoCCHICKON TpaXkAaHCKOI
HUICHTUYHOCTH, TPUHAUIC)KHOCTH K
oOIHOCTH rpakaaH Poccuiickoit
®enepannu, k Hapoy Poccun kak
1.2 Bemiectsa n Xumu4yecKue 15 1 bubnuorexa HOK UCTOUHHUKY BJIacTH B Poccuiickom
' peaxkuuu https://m.eds00.ru/7f41837¢ | rocymapcrse u cyGbhexTy ThiCSYCNETHEH
pOCCcHIiCKO# rocy1apCTBEHHOCTH,
YBaXCHHUs K TIpaBaM, cBOOO1aM U
o0s3aHHOCTSIM rpaxknannHa Poccun,
HpaBOBOﬁ M TIOJIUTHYECKOMN KYJIbTYPBI.
8 (eBpaist 1eHb HAYKH
Hroro 1o pasuery 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1 Boznyx. Kucnopo. 6 bubmoreka [IOK

Fpa)}cuaHCKoro BOCITMTAHMUA,



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

TTonsaTtue 00 oxcugax

https://m.edsoo.ru/7f41837¢c

59 Bonopoa.Ilonsitue o 8 bubnnoreka [JOK
' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 5 bubmuoreka [JOK
' 00 OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI
24 HEOPraHUYECKUX 11 bubnnorexa [IOK
' p . https://m.edso0.ru/7f41837c
COEIMHEHU I
Htoro no pazneny 30

CrocoOCTBYIONIEro HOPMUPOBAHHIO
POCCHICKOM Ipa’kAaHCKOMN
HASHTUYHOCTH, TIPHHAUIKHOCTH K
oOmHocTH rpakaaH Poccuiickoit
®Denepanny, k Hapoy Poccun kak
HMCTOYHUKY BIacTu B Poccuiickom
TOCYZIapCTBE U CyOBEKTY ThICAUeTIeTHEI
poccuiickoil rocy1apcTBEHHOCTH,
yBa)XEHHMS K IIpaBaM, CBOOOJaM U
00s13aHHOCTSIM TpaxtaHuHa Poccun,
TIPaBOBOM U MOJIMTUYECKOHN KYIbTYpBI.

8 (heBpais eHb HAYKU

Paznen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepunonnueckuii 3aKoH U
[Tepunonnueckas cucrema

bubmuoreka [JOK

DKOJIOTMYECKOTO BOCIIUTAHNS,
CIOCOOCTBYIOLIETO (POPMUPOBAHUIO
9KOJIOTMYECKOH KyJIbTYpBI,

3.1 XUMHYECKUX I1€MEHTOB /1. 7 OTBETCTBEHHOTO, GEPEKHOTO
A https://m.edso0.ru/7f41837¢c TBETCTBEHHOIO, HEPENHOr .
N. Menneneesa. CtpoeHue OTHOIICHHS K IPHPOJIE, OKpYKarouIeH
aToMa Cpezie Ha OCHOBE POCCHIICKUX
TPaJIMIIUOHHBIX TyXOBHBIX LIEHHOCTEH,
XI/IMI/IquKaﬂ CBS3b. HAaBBIKOB OXpaHBI, 3alIHThI,
O BOCCTAHOBJICHUS HpPIpO,HBI,
3.2 KUCITUTEITLHO- 1 bu6mmoreka [IOK OKpYKAIONIEH CPETBI
BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/7f41837c
arpensa CHb O>EMIIN
peakiuu 22 anpena Jlews 3
Hroro no pazgeny 18
OBIIEE KOJIMYECTBO HACOB 68

10 [TIPOI'PAMME
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9 KJIACC

KoanuecTBo 4acoB DIeKTDOHHBIC Peamuzanus
p
HaumeHnoBanue
IIpakTuyec (undposbie) BOCIIUTATEIBHOTO
Ne i/ pa3iesIioB H TeM KonTpoabu
Bceero KHe o0pa3oBaTtejibHbIE KOMIIOHEHTA
nporpamMmMsbl ble padoThI
padoTbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHME U
v DCTETHYECKOTO BOCITMTAHMHS,
11 yriayOieHue 3HaHUH 5 1 bubnmorexa [IOK Croco6CTByIOMEr0  (pOPMUPOBAHHIO
OCHOBHBIX Pa3JieliOB https://m.edsoo.ru/7f41a636 SCTETMYECKOH KyJIbTyphl HAa OCHOBE
8 POCCUICKUX TPaAMLIMOHHBIX TyXOBHBIX
Kypca o Kiiacca LIEHHOCTeH, mpuoOIIeHne K Iy4lIInM
OCHOBHBIE o0pa3namM OTE4eCTBEHHOTO W MHUPOBOTO
19 4 bubnuorexa [JOK HCKYCCTB%
. 3aKOHOMECPHOCTH 8 ceHTAbPA AeHb rPamOTHOCTH
p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIun
DNEeKTPOIUTHYECKAS
13 JUCCOIUALINS. 3 1 1 bubnuotexa [JOK
' XHUMHUYECKUE PEAKLIUU B https://m.edso0.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OOmras XapaKTepPUCTUKA I'pasxxgancKoro BoCIMTaHHUA,
croco0cTB OIICro POPMHUPOBAHUIO
XUMHYECKHX DJIEMEHTOB bubnuorexa [JOK M ‘oprrp
2.1 4 1 POCCHICKO# TpaXIaHCKO
VI |A'FPYHHBI. httDS://m.EdSOO.rU/7f413636 UJEHTUYHOCTH, HpIzIHaI[JIe)KHOCTI/I K
Tanorednl oburHocTH rpaxaan Poccuiickoit
®enepannu, k Hapoy Poccun kak
Obmast XapaKTCpUCTHKA UCTOYHHUKY BIacTu B Poccuiickom
29 XUMHYECKHX IJIEMEHTOB 6 Buoauorekxa ]_IOK TOCYIapCTBE U CYOBEKTY ThICAYENETHEH

VIA-rpynmnel. Cepa u eé
COEZIMHEHUS

https://m.edsoo.ru/7f41a636

POCCHICKON TOCYyIapCTBEHHOCTH,
yBa)XEHHMS K ITpaBaM, cCBOOOJaM U



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB

00s13aHHOCTSIM TpaxaaHuHa Poccun,
TPaBOBOM U MOJIUTUUECKOHN KYIbTYpBI.

bubmuoreka [JOK
2.3 VA-r eI, A30T 7 8 deBpans 1eHb HAYKU
26 ’ https://m.eds00.ru/7f41a636
dbocdop u ux
COEJIMHEHUS
OO0mast xapakTepuCTHKa
XHUMHUYECKHUX 3JIEMEHTOB Bu6 10K
nOJIMOTEKA
24 IVA-rpymumst. Yriepon 8
pynu p https://m.edsoo.ru/7f41a636
1 KPEMHUW U UX
COEJIMHEHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/iIbI M BX COETUHEHU S
3.1 O6HH/I€ CBOMCTBA 4 BbubmauoTeka ]_[OK 9K0J106mqec1<0r0 BO(;HI/ITaHI/Iﬂ,
. CIIOCOOCTBYIOILIETO0 (POPMHUPOBAHUIO
METaJIoB https://m.edso0.ru/7f41a636 SKOTIOTHUECKOH KYIBTYDHI,
OTBETCTBEHHOTO, OEPEKHOTO
OTHOLIEHUS K IIPUPOJIE, OKPYKaroIeH
cpejie Ha OCHOBE POCCUHCKUX
Baxneiimme metamisl 1 bubnunorexa [IOK TPAAHMUKOHHEIX yXOBHBIX ICHHOCTEH,
3.2 16 HaBBIKOB OXpPaHBbI, 3alIIUTHI,
UX COEIIMHEHUS https://m.edsoo0.ru/7f41a636 BOCCTAHOBJICHUS TIPHPOIHI,
OKpY>Karoleit cpebl
22 anpenst lens 3emin
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u MaTCpHraJIbl
B XXM3HHU YCJIOBCKA

4.1

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

6

68

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IMOYPOUYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB Jlara Jara DJIEKTPOHHBIE
Ne Kontpo IIpakTuu IJIAH ¢pakr M @PPOBLIE
Tema ypoka P P bp
n/n Bcero JbHBIE ecKue o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcbl
IIpeamer xumun. Ponb Xumuu B KU3HA bubnuoreka [IOK
1 1 5.09
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bubnuoreka IIOK
[TousTre 0 MeTOAaX MO3HAHUSA B XUMUH 1 8.09 1

https://m.edsoo.ru/ff0d227e

[IpaxTuueckas padbora Ne 1 «IIpasuia

paboThI B 1a00paTOpUN U TIPUEMBI bubnmnoreka [JOK
1 12.09
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
. 1 15.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
R - 1 19.09 Bmiorera LIOK
(FAACIICHHE CMece . PHMEpE ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
ATOMEL H MOIICKYTEL 1 22.09 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 26.09 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
29.
[TpocTeie 1 CIIOKHBIE BEIIECTBA 1 9.09 https://m.edsoo.ru/f0d2a6e
b K
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 3.10 nommorexa O

https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB. 1 6.10 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyia. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 10.10
OTtHocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO 13.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN ' https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Moib. 17.10 bubmuoreka [JOK
Monsipaas Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. 20.10 bubmuoreka [JOK
XuMHUECKast peaKIus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCci0BUs NIPOTEKaAHUS bubnuorexa [JOK
15 . 24.10
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 9710 bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI ' https://m.edsoo.ru/ff0d3b88
BrluncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 7.11 bubmorexa [JOK
o . P ' https://m.edsoo.ru/ff0d5708
peaknui
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUSI e 10.11 bubmorexa [JOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONCTUCT 0606yq eHue u 1411 bubmorexa [JOK
B AReT. 270001 ' https://m.eds00.ru/ff0d40c4
CUCTEMaTH3aIusl 3HAHUH
20 KonTponbnas padora Nel mo teme 1711 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI ' https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
21 Bo3ayxa. Kuciopog — snemMeHT u 21.11 Eubmorexa IIOK

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMHUYECKHE CBOMCTBA

bubmuoreka [JOK
22 KHCJIOpoJia (peaKIuy OKUCICHUS, 24.11 https://m.edsoo.ru/FOdA614
ropenue). [lonstue 06 okcumax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 J1a00paTOpUH Zlqn OMLIHJJIGHF;{(?CTH 28.11 bubmoreia LOK
PATOPHI 1 TP ' ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIEeCKOoM
peaKuuu, MOHITHE O bubnunoreka HOK
24 1.12
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIoCcoObI lro 5.12 bubmorexa HOK
P AYXa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa 8.12 bubmorexa LHOK
i . p poaa, ' https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
Bonopon — anemeHT u npocroe bubnnorexka [JOK
27 12.12
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4ddo
du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
28 15.12
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 [ToHsITHE O KUCIIOTAX U COJISAX 19.12 https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ostydeHus BOAOPOa B 99 12 bubnunorexa [JOK
naboparopun ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[lony4yenne u cobupanue BOAOPOIA 26.12 bubmmorexa [OK
i . p AOPOAd, ' https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
32 Mounsipabiit 00BEM razoB. 3akoH 29.12 bubnnorexa [JOK
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ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEma, KoauuecTBa
33 BEIIECTBA rasa Mo ero U3BECTHOM 9.01 bubmmorexa [TOK
= . y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 12.01 bubmorexa LHOK
M B peaxtt . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 Pu3nyuecKue 1 XUMUYECKHE CBOICTBA 16.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 19.01 bubmuorexa [JOK
HHIHKATOPaX ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCBIpeHHLIl; aCTBOPBI MHEIICCOBa}I 23.01 bubmorexa HOK
B P DL ' https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 mo Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
38 . . . 26.01
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme 30.01 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCUpUKaIus, bu6mmoreka [JOK
40 2.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 6.02 bubmmorexa LIOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnuotexa [JOK
42 9.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenne u XuMHUYECKHE CBONCTBA 13.02 bubnmuotexa [JOK
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OCHOBaHU

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocraB, kmaccudukarms, bubnnoreka [HOK
44 16.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnne u XMMHUYECKHE CBOMCTBA 20.02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoérfl) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG 27.02 bubmmorexa [JOK
N i ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a]a4 110 TEME bubnuoreka [IOK
47 1.03
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
48 I'enernueckas cBsA3b MEXy Kilaccamu 503 bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI ' https://m.eds00.ru/00ad9a50
. bubmuorexa [JOK
49 6006 12.03
O6o0mEHHE 1 CHCTEMATH3AIA SHAHHH https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 15.03 bubmorexa HOK
o P ' https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l(?IOH;IITlI/Ie 0 19.03 bubmmorexa [OK
' ' https://m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckast cucTeMa XUMUYECKUX 22.03 bubmmorexa LOK
p ' https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bu6mmorexa [IOK
I .04
53 CPHOISL, TPYTIHIEL, TOMPYHIH 50 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 9.04 bubnmuotexa [JOK
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1302s1ep. M3oTomsr

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

Ctp0l16.02eHue 21EKTPOHHBIX
000JI09€K aTOMOB 3JIECMEHTOB

bu6mmoreka [IOK

> [Tepuoanueckoit cucremst /. U. 12.04 https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 16.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [lepuoguyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. 19.04 bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
58 23.04
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumMuueckas CBsi3b 26.04 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas 30.04 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAs XUMHUYECKast 3.05 bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS 7.05 https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 10.05 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKucauTeNu U BOCCTAHOBUTEIIH 14.05 https://m.eds00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme 17.05 bub6nuorexa [IOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH
«Ilepuoauyeckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX

bubmuoreka [JOK
66 anemenToB J[. . Menpeneena. 1 21.05 httos://m.edsoo.ru/00adb33c
Crpoenue aToMOB. XUMHUYECKas CBA3b.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peaxKum»
[Ipomexxyrounas arrecranusi. bubnuoreka [IOK
67 1 24.05
Kontponbnas padota https://m.edsoo.ru/00ad9ch2
. bubmuorexa [JOK
68 Hrorosstit ypok 3a kype 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Ne Tema ypoka KounyecTBO yacoB Hara Hara JIeKTPOHHBbIE U(PPOBHIE
H/H KOHTpOJ'[]) HpaKTquc IJIAH (baKT OﬁpaSOBaTeJIbHLIe
Bcero Hble KHe PpeCypcehbl
padoThI padoThI
[Iepnonrueckuit 3aKoH.
[lepuoauueckast cucrema 1 509 bubnnorexka [HJOK
XMMHYECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMUMHYECKHUX DJIIEMEHTOB 1 6.09 Bubmorexa ITOK
< ' https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMeHKIaTypa 1 1.0 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Buasl xuMuueckoil CBA3U U TUIIBI 1 13.09 bu6mmorexa [IOK
KPUCTAJITIMYECKUX PEMIETOK ' https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no Teme
«IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1 19.09
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHuecKux 1 20.09 bu6mmoreka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM ' https://m.edsoo.ru/00adbch0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
eakquu. IIoHsATHE O TOMOI€HHBIX U 1 26.09 bubmorexa LIOK
p ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
daxkTopsl, BIUIIONIAE HA CKOPOCTD 1 27.09 BrbmroTexa IOK
pbl, . p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLUU U MOJIOKEHUE
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9 3.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble 4.10 Enbmiorexa IOK
a HHATH. ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bubmuorexa [JOK
11 HNouHble ypaBHEHUS PeaKIINi 10.10
P peart https://m.edsoo.ru/00add448
XUMHUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI 11.10 Brommozexa [IOK
puﬂ ) https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 [IpEACTABIIEHUI 00 17.10
ped o https://m.edsoo.ru/00add8b2
SIEKTPOJIMTUYCCKOM TUCCOITHAIITN
bu6mmoreka [IOK
14 Tloustue o runponuze coien 18.10
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS 1710 bubmuorexa [JOK
3HAHUMN ) https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perienne >KCriepuMeHTaIbHBIX 18.10 Bubmzorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
Konrtponsnas padora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUS 24.10 Brbmmozexa [IOK
p g HHAATH. ' https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE 25.10 Brbmrorexa IOK
puMep ' https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIO0Ta, 7.11 bubnuorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI 8.11 bubmorexa [JOK
YHACHIE COI ’ ' https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 14.11 Bubmorexa LIOK
P ’ ' https://m.edso0.ru/00ade488
pEeareHToB J1aH B U30BITKE

99 OO61mas xapakTepuCTHKA 3JIEMEHTOB 1511 bubnuorexa [JOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.

93 10.10HaxoxaeHue cepol U e 5111 bubnuorexa [JOK
coenunll.10nenuii B mpupoe. ' https://m.edsoo.ru/00ade64a
Xumnueckul7.10e cBoiicTBa cepbl

24 CepoBoaopo1, CTpOCHHUE, 2911 bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA ' https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,

25 du3nveckre U XMMUYECKHE CBOMCTBA 28.11 bubmorexa [JOK

’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a

26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. 2911 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl

97 Beruucnenue MaccoBoOil oM BBIXOJ1a 512 bu6mmorekxa [IOK
MPOAYKTa PeaKIuu ' https://m.edsoo.ru/00adec8a

28 OO01mas xapakTeprUCTHKA dJICMCHTOB 6.12 bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GU3nvecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuorexa [JOK

29 XHMUYCCKHE CBOMCTBA, OIYUCHUE B 12.12
i https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro 13.12 bubmorexa [JOK
. v » 1Y ) https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u 19.17 bubnuorexa [JOK
XUMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX Eub 10K

nOJIMOTEeKA

32 00peHuid. XUMHYECKOE 20.12
yAODP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u 26.12 bubmorexa [JOK

p N ) https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. 2712 bubnuorexa [JOK
3arps3HEHHE IPUPOJHOM Cpebl ' https://m.edso0.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i e imnIzIeCKie Y XUMHUYECKHUE 9.01 bubmorexa HOK

PUPOAE, ' https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u 10,01 bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

" bubnmoreka [JOK

37 YronpHas KUCIIOTa U €€ COITU 16.01 httos://m.edsoo.ru/00ae006e
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. 1701 bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O 23.01 buomiorexa IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK

40 Kpemnuii u ero coenunenus 24.01 httos://m.eds0o.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 30.01 bubnnoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX 31.01 bubmiorexa LOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U 6.0 bu6nmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg 7.02

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 ABHEHHUSAM XHMHYECKUX PEaKIINI 13.02 buGnnorexa LIOK
P peartin, ' https:/m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH
bubmuorexa [JOK
46 I1 14.02
OHATHE O KOPPO3HI METAILIIOB https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
47 20.02
IHenoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 21.07 bubnuorexa [JOK
Kaus ' https://m.eds00.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
49 y y 27.02
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
50 B 7| 28.02
KHCHIIHIE COCAMHCHHA KaTbHHA https://m.edsoo.ru/00ael15e8
51 O6O6HUICHI/IG W CUCTEMaTH3alINs 503
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ 6.03 bu6nmoreka [JOK
yCTpaHeHHs ' https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "JKécTkocTh BOALI 1 METOJIBI €€ 12.03 bubmmorexa LHOK
., 8 A ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7| 13.03
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U 19.03 bubnnorexka [JOK
TUAPOKCHIA ) https://m.edsoo.ru/00aelc64
56 Keneso 20.03 bubmmorexa [TOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuorexa [JOK

> (I u xenesa (111) 304 https://m.edso0.ru/00ae35e6
58 0606LEI€HI/IC U CHCTeMaTHU3aIs 9.04
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 5 10.04
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU 16.04 bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuu
61 O606IEIGHI/IG A CUCTEMATU3ALMs 17.04
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX 23.04
COETUHEHUS
63 BemectBa u Marepuansl B 2404 bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 30.04 bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumuu B pelieHun 705 bubnnorexa [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 O06o0menre U cucTeMaTr3aIus 8.05 bubnmoreka [JOK
3HAHWUI https://m.edso0o.ru/00ae0dOa
67 [IpomexyTouHas arTecTarus. 14.05 bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

KontponsHas pabora

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

68

Hrorossiii ypok

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

68



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




OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YAEHUKA

Xumus. 8 kiace/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemienne;
Xumus. 9 kiace/I"abpuensu O.C., OcrpoymoB WN.T'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBenienne;

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA

A.M.Paneuxuii. Jlunaktuaeckuit MmaTepuai 1o Xxumun. 8-9 knaccel. Mi3marenscTBo:
[Ipoceemenue, 2014

N.I". Xomuenko. COOpHUK 33124 U yIIPaKHEHUH 10 XUMUU s cpenHeit mkonsl. M.: 000
"UznarenscTtBo HoBasg Bomna", 2004

METOANYECKHUE MATEPUAJIbBI U1 YUYUTEJIS
https://rosuchebnik.ru/ - "TIpoceemenne" Kopmoparms Poccuiickuii yueOHUK

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — denepanbHbic 00pa30BaTEIbHBIC PECYPCHI AJIs 00IIEro 00pa3oBaHwMs/

2. https://educont.ru/ - Karanor uudpoBoro o6pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Enunas xosuiekius udpoBbIx 00pa30BaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHUH. DJICKTPOHHBIH yU4COHHUK.

2. http://hemi.wallst.ru/— OGpa3oBarebHbIN CAUT 151 MIKOJBHUKOB 110 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomonocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickast onuMIinaaa mKOJIbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPY/JIOBAHHUE

Hab6op npeameroB nabopaTopHO mocyas! (MPpOOUPKHU, XUMUYECKUE CTaKaHBI, KOJIOBI U T.1.)
HarpesarenbHblie mpuOOphI (COUPTOBKH)

XUMHYeCKHUe anmapaTsl AJis MoJydeHus BemlecTs (annapat Kumnma u ap.)
BcmomorarenbHbie cpeacTBa AJs MPOBEEHHS SKCIIEpUMEHTa (IITaTUBEI, AeP)KaTeNn U 1Ip.);
Pacxoanbie MaTepuansl (HHIMKATOPHAS U JP.);

Habops! peakTuBoB

Beck1 yuebHbIe ¢ pazHOBECaMu

OBOPYAOBAHMUE JJIAA TIPOBEAEHUSA TABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAILIU

1. HaGopsl peakTHBOB U 000PYOBAaHUS JIJIs BHIOJIHEHUS IPAKTUUYECKUX padoT






