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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHAa Ha OCHOBE
TpeOOBaHUII K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbIx B ®I'OC OO0, a Takke Ha OcCHOBe (heaepabHOU
paboueii mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEHIIMH TIPETOJaBaHUsl y4eOHOro mpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii @enepanu.

[lporpamMa 1o XumuM AAa€T MNpeACTaBIEHUE O LeNAX, oOued crpareruu oOydyeHws,
BOCIIUTAHHUSA UM Ppa3BUTHS OOYYaAIOLIMXCSl CPEACTBAMHM Y4YEOHOro MpeIMeTa, YCTaHABIUBAeT
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHHe, MPEeayCMAaTPUBAET paclpesieieHue ero 1o KjiaccaMm |
CTPYKTYpHUpPOBaHHE IO pa3jienaM U TeMaM NPOrpaMMBbl 10 XUMUH, ONPEesieT KOJINYEeCTBEHHbIE U
KaueCTBEHHbIE XapPAKTEPUCTUKU COJIEP)KaHUS, PEKOMEHAYEMYIO IMOCJIEI0BAaTENIbHOCTh HU3YUYEHMUS
XMUMHU C YY9ETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3eH, JIOTUKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00ydYaroIuXCsl, ONpeAesieT BO3MOXKHOCTU MpeAMETa sl pealn3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeibHON MpOrpaMmbl Ha YpPOBHE
OCHOBHOIo o01ero o0Opa3oBaHMs, a Takke TpeOOBaHMH K pe3yibTaTaM OOY4YeHHs XMMHUHU Ha
YPOBHE LiesIel U3y4eHMs IpeIMEeTa U OCHOBHBIX BUIOB y4€OHO-IIO3HABATEIbHOHN NEATEIbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJICPKAHUS.

3HaHUe XUMHUH CIYXHUT OCHOBOM U (POPMHUPOBAHUS MHPOBO33PEHHS 00YUarOLIErocs, ero
NpPEACTaBICHUI O MaTepHaIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (popMHUpyeMble XUMHEH
NPEACTaBICHUS O B3aUMOINPEBPAILCHUSIX YHEPTUU U 00 BOJIOLMHU BEIIECTB B MPUPOE, O MyTIX
pemieHus Trino0aibHBIX MPOOJEM  yCTOMYMBOIO  PAa3BUTHSL  UYEJIOBEUECTBA —  CHIPHEBOH,
SHEPreTUYECKOH, MUIIEBOM U AKOJIIOTMYECKOM 0e30nacHOCTH, Mpo0sIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peasln3allii BO3MOXKHOCTEH IJI cCaMOpa3BUTUS U (POPMHUPOBAHUS KYJIBTYpPBI
JUYHOCTH, €€ 001Iel U GyHKINOHATIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEW oOyuarommxcs,
HaBBIKOB  MX  CAMOCTOATENbHOM  y4eOHOH  JEATENbHOCTH,  DKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKMX YMEHHUH, HEOOXOIUMBIX KaK B TIOBCEAHEBHOM JKM3HM, TaKk U B
poeCCHOHANTbHOM ACSITEIIBHOCTH;

3HAKOMHT CO clieln(UKON HAyYHOTO MBIIIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa
Ha €IMHCTBO HPUPOABI M YEJIOBEKAa, SBISAETCA OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHUM
€CTECTBEHHO-HAy4YHOW IPaMOTHOCTH 00Y4YarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K NpPUPOZAE, K YEIOBEKYy, BHOCUT CBOH BKJIAJ B JKOJOTHUECKoe oOpa3oBaHUE
00y4Jaromuxcs.

JlaHHbple HampaBieHHs B OOYYEHUM XHMHUU OOECIEUMBAIOTCS CHEIM(PUKON COmep:KaHHs
y4e0HOro MpeaMeTa, KOTOPbIN SBISETCS MeIaroruuecky aJaiTUPOBAaHHBIM OTpakeHHeM 0a30BOI
HayKH XMMUU Ha ONPEeIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OmIero 0oOpa3oBaHUS OPHUEHTHUPOBAH Ha OCBOCHME
00y4aroIMMUCS CUCTEMbI NE€PBOHAYAIbHBIX NOHATHH XMMHH, OCHOB HEOPraHMYECKOW XMMHUHU U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATUNA OPTraHUYECKON XHUMHUU.

CrpykTypa cojepkaHHsl MpOrpaMMbl MO XUMHUHM c(HOpMUpOBaHa HAa OCHOBE CHCTEMHOIO
noaxojga K e€ usyueHuro. CoJep)KaHUE CKJIAJbIBAETCS U3 CHCTEMbI HNOHATUH O XUMHYECKOM
JJIEMEHTE W BEIECTBE M CHUCTEMbl MOHATHH O XHUMHUYecKOoH peakmuu. OOe 3T CHUCTEMBI
CTPYKTYpHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIEI0BATEIbHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepnonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— YUYEHHsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3H;

— MPEICTaBICHUH 00 AIIEKTPOIIUTUUECKON TUCCOIMALIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OAHOIO YPOBHS K APYTrOMY, BBIITOJIHSS
(GyHKINU OOBSICHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHUS U MOJTY4YECHHs U3y4acMbIX BEILECTB.

OcBoeHHe TMpOrpaMMbl IO XHUMHH CIIOCOOCTBYET (OPMHpPOBAHUIO NPEICTABICHUS O
XMMHUYECKOM COCTABJIAIOIIEN HAayYyHOM KapTUHbI MHUpAa B JIOTUKE €€ CHCTEMHOW NPUPOJBI,
LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAHHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHue xumnn
HNPOMCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHee N3yUYEHHBIX YUEOHBIX MpeaMeToB: « OKpyKaromuii
Mup», «buonorus. 5—7 knacce» U «DuU3uka. 7 KIacc».

[Ipu n3yueHNn XUMHUU TPOUCXOAUT (HOPMHUPOBAHNE 3HAHWI OCHOB XUMHUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMSI, PAKTUYECKON JI€ATENbHOCTH YEJIOBEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyJbTYypbl. 3ajada ydeOHOro IpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBbl XMMHUYECKUX 3HAHUW — BaXKHEWIIUX (AKTOB, MOHATUHN, 3aKOHOB U TEOPETHUYECKHUX
HOJIOXKEHUH, JOCTYMHbIX OOOOLIEHHH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B
NprOOIIEHNHN K HayYHbIM METOJaM MO3HAHUS IPU M3YUYECHUH BELIECTB U XUMHUECKUX PEakluil, B
(GopMHpPOBaHMM U PA3BUTUU I[O3HABATENBHBIX YMEHHH W UX TNPUMEHEHUH B y4eOHO-
MIO3HABATENILHOW M y4eOHO-HCCIIEOBATENBCKON JEATEIbHOCTH, OCBOSCHHM MpaBMil 0€30MacHOrO
oOpallieHus ¢ BEIIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy m3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE 3HAUEHUE
pUOOpENH TaKue IeJIH, KaK:

— (QopMHUpOBaHUE HMHTEUIEKTyaJIbHO PA3BUTON JIMYHOCTH, FOTOBOM K CaM00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM alanTHpOBaThCs K OBICTPO
MEHSIOLIUMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTb OOy4YeHHMs Ha CHUCTEMAaTHYECKOe MpPUOOIIeHHE OO0YyYarommxcs K
CaMOCTOSITENIbHON MMO3HABATEIBHOM EATEIbHOCTH, HAYYHBIM METOaM TO3HAHUS, (OPMUPYIOLIIM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XHMUHU;

— oOecrieyeHne YCJIOBHH, CIIOCOOCTBYIOIMX HPHUOOPETEHUIO OOYyYaroIIMMHUCS OIbITa
pa3HOOOpa3HOM [eATENbHOCTH, IMO3HAHUSA M CAaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMYHBIX BUIOB JESATEIbHOCTH;

— (hopmupoBanue obmel QyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUIH OOBSCHSTh U OLIEHUBATh SIBIICHUS OKPY’KAIOIIEro MUPA, UCIIOJIb3Ys 3HAHUS U OIIbIT,
NOJYYECHHBIE TPU HM3YYCHUU XUMHH, MPUMEHATh MX MPH PeleHHH NpoOjeM B IOBCEIHEBHOU
KU3HU U TPYJIOBOU EATEIBHOCTH;

— (opMupOBaHUE Yy OOYYAIOIIMXCS TYMaHUCTUYECKUX OTHOLICHWM, MOHMMAaHUS LIEHHOCTU
XUMHUUYECKUX 3HAHMW 71 BBIPAOOTKM SKOJIOTMUYECKH IeJIeCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbS M OKPYXAIOIIEH MNPUPOIHOM
Cpelibl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npo¢uIIs ¥ HaPaBICHHOCTHU JaJbHEUIIEro 00yYeHHUS.

OOmiee yuCIO YacoB, OTBEAEHHBIX U M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kimacce — 68
4acoB (2 yaca B HE/IEIIO).



COJEP XAHME OBYUYEHUA

BemecTBo M XMUMHYecKasl peaKkus

Ilepnonnueckuit 3akoH. Ilepuonnueckass cucrema XuMuuYeckux oanemeHTtoB J[. .
Menpeneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB XMMHYECKHX JIEMEHTOB
MEPBBIX TPEX NEPUONOB, Kajusl, KalblMs M HMX COCIUHEHUIl B COOTBETCTBUHM C IOJOKEHUEM
271eMeHTOB B llepronnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemniecTBa: BUABI XMMHYECKOM CBSI3U. THUNBI KPUCTAIUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccupukanmuss m HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHMYECKUX COEAUHEHUH, TeHeTHdecKas
CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccupukanuss XuMHUYeCKUX peakiuil Mo pa3IuyHbIM MPHU3HAKaM (IO YHCIY U COCTaBy
Y4acTBYIOIIMX B PEaKLMU BEILIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 N3MEHEHHUIO CTENEHEH OKUCICHUS
XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajnu3aTopa). OK30- H
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonatue o cxopoctu Xxumuueckoi peakuuu. IlonsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 rOMOreHHbIX U reTepOreHHbIX peakiusax. [lonsatue o katanuse.
[TonsiTre 0 xumuveckoM paBHOBecHH. DAKTOPHI, BAUSIONIME HA CKOPOCTh XUMHUECKON peaKkuu U
M0JIO’KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMM, DSJIEKTPOHHBIM OalaHC OKUCIHUTENIBHO-
BOCCTaHOBUTENIbHON peakuuu. CocTaBieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIB30BAHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopust 2IIEKTPOIUTHYECKON JUCCOLMALUHU. DJIEKTPOJMUTBI M HEDJIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MeXaHN3M JUCCOLMAIMHN BEIECTB C Pa3IMUHBIMU BUJAMH XUMHUUYECKOH cBs3U. CTENEeHb
nucconuanuy. CUIbHbBIE U ClIa0ble 3JEKTPOIIHTHI.

Peakuun moHHOoro obmeHa. YciaoBHsI NMPOTEKaHUS peaKUUi HMOHHOTO OOMEHa, IOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHMs peakuuidl. CBOWCTBa KHMCIOT, OCHOBAaHUN U COJ€Hl B CBETE
NpPEACTaBICHUH 00 »HIEKTPOJIMTHUECKOW auccounanuy. KadecTBEHHble peakLMU Ha HOHBI.
[Tonsarue o ruziponn3e Coneu.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJENSAMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HeMmeTalioB (Tpagura M anmasa), CIOXKHBIX BeLIeCTB (XJOpuia HaTpus),
UCCIIEJOBAHUE 3aBHCHUMOCTH CKOPOCTHM XHUMHYECKOW PEAKIUH OT BO3JIEHCTBUS Pa3INYHbIX
(akTOpOB, HCCIENOBAHUE BJIEKTPOIPOBOJAHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLMALNU
KHCJIOT, LIeJI04Yel U cosel (BO3MOYKHO MCIOJB30BaHUE BUIE0 MATEPUATIOB), IPOBEJCHHUE OMBITOB,
WUTIOCTPUPYIONTUX TPHU3HAKK TPOTEKaHHWS peakuid HOHHOTOo oOMeHa (0Opa3oBaHHME OCajKa,
BbIJIEJICHHE Ta3a, 0Opa30BaHUE BObl), OMBITOB, WUIIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIHbHO-
BOCCTAaHOBUTENIBHBIX pEaKUUN (FOpPEHHE, PEeaKLUUu pas3ioKEHUs,, COEIUHEHUs), paclo3HaBaHHE
HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KAueCTBEHHBIX pEaKkUMid Ha HOHBI, pELICHHE
9KCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl M MX cOeTMHHEHUSA

O61as xapakTeprcTKa rajioreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHU
okucyieHus. CTpoeHue M (PU3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJIOT€HOB. XUMHUYECKHE
CBOWCTBAa Ha MNpHUMepe XJopa (B3aUMOJEHCTBHE C MeETaUlaMH, HEMETaJUIaMH, ILEI0YaMu).
XnopoBogopoa. ConsiHasi KACIOTa, XUMAYECKUE CBOWMCTBA, MOJy4YeHUE, TpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA HAa OpraHu3M 4eJoBeKa. BakHeilmme XJIopuabl M UX HaXO0XKIECHHUE B
IPUPOJIE.



OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue M (U3MUYECKHE CBOMCTBA MPOCTBIX BEIIECTB —
KHCJIOPOJIa U Cepbl. AJUIOTPOIHBIE MOAM(DUKAUN KHUCIOPOAAa M cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3UUYECKHE M XUMHUECKHe CBoicTBa. OKCHIBI Cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA
(oOmIue Kak MpeacTaBUTENS Kiacca KUCIOT U crieruduyeckie). XUMUYECKUE PeaKIiy, JIexKaliue
B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOIYYeHHs CEpHOI KUCTOThI. [IpruMeHenne cepHoil KUCTOTHI.
Conu cepHOW KHCIIOTHI, KayeCTBEHHas peaklus Ha cyib@aT-uoH. HaxoxneHue cepbl U €€
coeIMHEHN B mpupoae. XUMHUECKOE 3arpsi3HEHHE OKPYKAloIIed Cpelbl COSAMHEHUSMU CEpBI
(KuCIOTHBIE JOXAH, 3arpSA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakTepucThuka »31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble CTENEHM OKHCICHHA. A30T, paclpocTpaHeHHe B TMpHpone, (uzuyeckue u
XHUMHAYECKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, ero (pU3MYecKre U XHMHUYECKHE
CBOWCTBa, MoJyuyeHne U npuMeHeHne. Coar aMMOHUS, X (U3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHnue. KauecTBeHHas peakiuss Ha HMOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJyueHUeE,
¢usznyeckue M XMMHYECKHWE CBoicTBa (0OIIMe Kak MpeicTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HHUTPATOB M COJIeH aMMOHMS B KayeCTBE MHUHEPAIbHBIX
yno0peHuii. XumMuueckoe 3arpsisHEHHE OKpY>Karolleld cpelbl COCTUHEHHUSIMH a30Ta (KHCIOTHBIE
JOXW, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJO&MOB). dDocdop, amuIoTporHble MOAU(PUKAIIH
docthopa, ¢usnueckue u xumuueckue cpoiictBa. Okcuna ¢ocdopa (V) u docdopnas kuciora,
¢u3uueckne W XUMHYECKHE CBOicTBa, moiydeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe
MUHEPAJIbHBIX YOOPEHUH.

O6mas xapakrepuctuka diemMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIe CTEMEHH OKUCICHMS. YTJIEpPOJ, aJFIOTPOIHbIE MOAM(UKAIMKN, PAaCHpPOCTpPAaHEHUE B
npupoje, hu3nueckue U XuMudeckue cBoiictBa. AncopOius. KpyroBopot yriepona B mpupoe.
Oxkcunpl yriaeposaa, ux (u3nyuecKue U XUMUYECKHE CBOWCTBA, JIEWCTBUE HA >KUBbIE OPraHU3MBI,
MOJTy4YeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MpoOIeMBbl, CBS3aHHBIE ¢ OKcuaoM yriepoxa (IV),
TUIIOTE3a IN100aIbHOTO MOTEIUICHUS KJIMMaTa, TAaPHUKOBBIA A PEeKT. YToNbHas KUCIIOTa U e€ COMy,
uX (pu3nYecKne U XMMHUYECKHEe CBOWCTBA, MOJyuYeHHE W NpuMeHeHne. KauecTBeHHas peakuusi Ha
KapOoHaT-uOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIJIEHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX yriepoia
(MeTtaH, 3TaH, STUJIEH, alleTUJICH, ITAHOJ, TTHUIEPUH, YKCyCHas kucnoTa). [IpupoaHble HCTOUHUKH
YIJIEBOOPOAOB (YToJib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX NepepaboTku (OCH3UH), UX POJIb B
ObITY W TpOMBINUIEHHOCTH. IlOHSATHE O OMOJOTMYECKHM BaXKHBIX BEIIECTBAX: XHpaX, OeNKax,
YyII€BOJAaX — W MX POJIM B JKU3HM 4YeJOBeKa. MaTepuanbHOE €AMHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckne ¥ XHWMHUYECKHE CBOICTBA, IONyYeHHE M TPUMEHEHHE.
Coenunenuss kpemHusi B mpuponae. OOmme mnpencraBiaeHuss o0 okcume kpemuus (IV) u
KpeMHHEBOU kuciote. CHIMKAThI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BakHeiimme
CTpPOUTENbHBIE MaTepHalibl: KEepaMHKa, CTEKIo, LIeMEeHT, OeToH, xkene300eToH. I[IpoGmemsr
0€301MacHOr0 UCTOIb30BaHUs CTPOUTEIHHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3yuyeHHe O0O0pasll0OB HEOPraHMUECKUX BEIECTB, CBOWCTB COJSHON KHCIOTHI, MPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha XJIOPHUI-MOHBI U HAOIIOAEHHE NPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaromue (QU3MUECKHe W XUMHUYECKHE CBOICTBA TAJOT€HOB M HMX COCTUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJIEHHE C oOOpaslmaMu XJIOPHAOB (TaJOTeHUIIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl M €€ COeAUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMaTepHUanoB), HaOmoJeHue Tpolecca  OOYyINIMBaHMA  caxapa [MOJA  JeiCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI, M3yYeHHE XMMHUYECKHUX CBOMCTB pa30aBIEHHOW CEepHOI
KHUCJIOTHI, MPOBEJICHNE KAYECTBEHHOW peakluu Ha Cylnb(ar-uoH W HAONIOJACHHE MpU3HAKa e
NPOTEKaHUs, O3HAKOMIIEHHE C (DU3MUECKUMHU CBOMCTBaAMH a3oTa, Qochopa U HUX COCTUHEHHIA
(BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), 00pa3lamMu a30THBIX U (ochopHBIX ynoOpeHui,
noJiydeHue, coOupaHue, pacro3HaBaHWE W H3YyUYEHHE CBOMCTB aMMHaka, MpPOBEIACHUE
KayeCTBEHHBIX pPeakIiil Ha MOH aMMOHUA U (pochaT-uoH U W3ydeHHE MPU3HAKOB MX MPOTEKaHMUS,
B3aMMOJIEMCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO HCIIOIb30BaHHE
BUJIEOMATEPHUAJIOB), U3YUCHHE MOJIENIel KPUCTAIITMYECKUX PEMIETOK anmasa, rpaduta, QpysuiepeHa,
O3HAKOMIJIEHHE C TIPOIIECCOM aJICOPOIMM PACTBOPEHHBIX BEIUIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM TPOTHBOTrasa, MONyYeHUE, COOMpaHWe, pACIO3HABAHWE W W3YYCHHE CBOICTB
YTIEKUCIIOTO Ta3a, MPOBEICHNE KaYeCTBEHHBIX pEaKlnii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yUeHUE
MPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIICHHE C NPOAYKIMEH CHJIMKATHOW MPOMBIILICHHOCTH,
pELICHHE KCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHelIre HeMeTauIbl U UX COCTUHEHUS.

MeTajibl M UX COCAMHEHUS

OO0mras xapaKTEPUCTHKA XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU HMX TTOJIOKECHUS
B [lepuonnueckont cucreme xumuyeckux 3jemMeHTOoB JI. M. MenneneeBa U CTpOEHHS aTOMOB.
Crpoenne MerayuioB. Mertamnyeckass CBSI3b M METaUIMUECKas KpUCTAJUIMYECKas pemeTka.
DNEeKTPOXUMHUYECKUN psAll HaNpspKeHU MeTaiwioB. Du3Mueckue W XHUMHYECKHE CBOMCTBA
MeTaisioB. OO6mue crnocoObl moiydyeHus: MeTaioB. [oHSITHE O KOPpPO3WH METallioB, OCHOBHBIC
CHocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajb, YyryH, JIOPaJIOMUHUN, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

[llenounbie MeTauibl: MoNokeHUe B llepuoandeckoil cucreMe XMMHYECKHUX 3J1eMEHTOB /l.
N. MenaeneeBa, CTpOEHUE HMX aTOMOB, HAaXOXJEHHE B mnpupoae. Pu3NUecKHue U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBl U THAPOKCHIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCUHEHUN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLW: 1oJiokeHue B [leproanueckoit cucreme
xuMmuueckux sseMmeHToB J[. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAaxXOXXJIECHUE B IPHUPOJE.
®u3nYecKre M XUMHUYECKHE CBOMCTBA MarHus M KajblMs. BaxkHelmme COeIUHEHUS KalbLus
(oxcua, TuapoKCcU, con). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AnmoMuHMil: nonoxxkeHue B Ilepuogmyeckoil cucrteme xumuyeckux osnementoB J[. .
MenpeneeBa, CTpoe€HHE aTOMa, HaxOXkAeHUE B mpuponae. Ouznueckne M XMMHUYECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUAPOKCUIA aTFOMUHUS.

Kenezo: mnonoxenune B Ilepmoanueckoir cucreme xumudeckux snementos JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaxXOXAcHUE B mpuponae. Ouznueckne M XMMHUYECKUE CBOMCTBA
xkene3a. Oxcuapl, ruapokcunbl u comu skene3a (II) m xemesa (III), mx coctaB, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE ¢ 00pa3liaMu METAJJIOB U CIUIaBOB, X (U3NYECKUMU CBOICTBAMHU, U3yUEHHE
pPe3yIaBTATOB KOPPO3HH METAIOB (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJCHCTBUS OKCHIA KaiublUsi W HATpus C BOAOHM (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEpHUaIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, MpoIlecca TOPEHHS Kele3a B
KUCIIOpoJe  (BO3MOXKHO  MCIOJIB30BAHHME  BHUJIEOMATEPHANIOB),  MPU3HAKOB  MIPOTEKAHMS
Ka4eCTBCHHBIX pPEaKIMi Ha MOHBI: MAarHus, KalblHs, aJlOMUHUS, IIMHKa, xkene3a (II) u >xenesza
(III), meau (II), HaOmro/IeHME M ONMMCAHHE MPOLIECCOB OKPAIIMBAHUS IUIAMEHW MOHAMM HATpHS,
Kamus U Kajblwsl (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPUAIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA AJIOMHMHMS U THIPOKCUAA LIWHKA, PEIICHHE HKCIIEPUMEHTAJIbHBIX 3a1ad I10
TeMme «BaxkHeilre MeTamibl U UX COCTUHEHUS.



XuMHUA UM OKpYKAKLIasi cpeaa

BemectBa n MaTepuanbl B IOBCEAHEBHOM JKM3HM 4YeloBeka. be3omacHoe HMCMOsIb30BaHHE
BEIIECTB M XHWMHUYECKUX peakuuid B ObTy. llepBas momomip HpU XUMHUYECKHX OXKOTrax H
OTpaBJICHUSX.

XHMMUYECKOE 3arpsi3HEHUE OKpy:Karollel cpenbl (IpeneibHas AONMyCcTUMas KOHLEHTpalus
BeniecTs, naiee — [1/1K). Pons Xxumuu B penieHnH 3K0JI0rMUECKUX Ipodiem.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, MTOJIMMEPHbIE MaTepUaJbl).

Mesicnpeomemnuie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsI3€M MpHM M3yuyeHHM XMMHHU B 9 Kiacce OCyLIeCTBISETCs
Yyepe3 MCIOJIb30BaHHe KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATHN, TaK U MOHITUH, SBISIOMIMXCS
CHUCTEMHBIMU JJIS1 OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'0 IMKIIA.

OO01ue ecTecTBEHHO-HAy4HbIE MOHATHUS: Hay4YHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CHHTE3, KiIacCU(pUKAIMs, TMEPUOTUYHOCTh, HAONIOIEHHE, OJKCIEPHUMEHT, MO/ICIHPOBAHUE,
U3MEpPEHHE, MOJIEIb, SIBIIEHUE, TApHUKOBBIN 3(h(eKT, TEXHONOT U, MaTepHabl.

®uzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIUA, HW30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, OJIEKTPUYECKUH  3aps], MPOBOAHUKH, HOIYIPOBOJHHUKH,
JUAJIEKTPUKH, (OTOZJIEMEHT, BEIIEeCTBO, TeNo, 00bEM, arperaTHoe COCTOSIHME BelecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUINYECKAs PEHIETKA, CIJIaBbl, (PU3NYECKHE BEIUYHHBI, €IUHUIIBI
U3MEPEHMSI, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

Buonorus: ¢ortocuHTes, apixaHue, OWocdepa, ISKOCHCTEMA, MHHEpAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIEC BELIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 0O0mHIero oOpa3oBaHMA
JOCTUTAIOTCS B XOA€ O0y4YeHHUs XUMUU B €IUHCTBE YYEOHON M BOCIMTATENHHON AESITETHFHOCTU B
COOTBCTCTBHUU C TpaJUITMOHHBIMU pOCCPIfICKHMH COINMOKYJIbTYPHBIMH U NYXOBHO-HPAaBCTBCHHLIMU
HNCHHOCTAMU, IMPUHATBIMU B OGH.[CCTBG npaBUJIaMHl W HOpMaMu HNOBCACHUA U CHOCOGCTByIOT
poleccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3ALUU O0YUYaIOLIUXCS.

JImaHOCTHEBIE PE3YIbTATBl OTPAXKAIOT TOTOBHOCTH 06yqa}0mnxcs[ PYKOBOACTBOBATHLCA
CUCTEMOM MO3UTHUBHBIX ILIEHHOCTHBIX OPHUEHTAIMl M pacIIMpeHHe OIbITa AEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIICHHSI K OTE€UECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUUYECKOMY U HAYYHOMY
HacCJICAUIO, ITOHHMMAaHHA 3Ha4YCHUA XUMHYECCKON HAayKHM B JKH3HH COBPEMCHHOI'O OGH.ICCTBa,
CIOCOOHOCTH BIIaJIETh JTOCTOBEpHOW HMH(OpPMAaLUEel O MepeqoBbIX MAOCTHKEHHAX M OTKPBITHUSIX
MHUPOBOI M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUSAX 00 yCTpOWCTBE
Mupa 1 o0IIEeCTBA;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

NPEJCTaBICHUA O COLMANbHBIX HOpPMAax M MpaBWiIaX MEXINYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 0O0I11eCTBEHHO II0JIE3HOM,
y4eOHOUCCIEeI0OBATEICKOM, TBOPUYECKOM W JPYrMX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOW NESTEIHHOCTH NMPH BBHIMOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3314,
BBITIOJITHCHUHU XHUMHUYCCKUX OKCICPUMCHTOB, CO3JaHUU y‘IGGHLIX IMPOCKTOB, CTPEMJICHUA K
B3aUMOIIOHMUMAHHUIO W B3aWMOIIOMOIIX B IIPOLECCE TOH y‘-IC6HOI71 ACATCIBbHOCTH, I'OTOBHOCTHU
OLICHUBATh CBOE MMOBEACHHUEC U ITOCTYIIKHU CBOHX TOBapHHIGﬁ C MMO3UIUH HPABCTBCHHBIX W IIPABOBLIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33pEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M XMMHMYECKOHM  peakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M COCTABJISIONINE OCHOBY JUIS
IMOHMMaHHud CYHIHOCTHU Hay‘~IHOI71 KapTUHBI MUpa, NPCACTABIICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3BUTHA TIPUPOABI, B3AUMOCBA34X UYCIIOBCKA C HpHpO,Z[HOﬁ CpGI[Oﬁ, 0 pOJIM XUMHUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

IMMO3HABATCJIbHBIEC MOTHUBBI, HANPABJICHHBIC HaA IMOJYYCHUC HOBBIX 3HAaHUH 110 XHUMHU,
HEOOXOJUMbIE JJisi OOBSICHEHHs HaOJII0JaeMbIX IMPOLIECCOB M  SIBJICHHM, IO3HABATEIbHOM,
UHGOPMAIIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITENIbHOIN paboThI ¢
y4eOHBIMU TEKCTaMH, CIPAaBOYHOW IJIUTEPATypOil, TOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMU
UHGOPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHMIO M TO3HAHMIO, JIIOOO3HATENFHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M MCCIIENOBATENbCKON NeATeNbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHsI 00y4YeHHUs B JaIbHEHUILIEM;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

OCO3HaHUE IIEHHOCTH YKU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 370POBbIO, YCTAHOBKH
Ha 3J0pOBbIii 00pa3 KHU3HU, OCO3HAHME TOCIHEACTBMIA W HENPUSTHE BPEIHBIX MPUBBIUEK
(ynotpeOyieHUsT aJKOroJyisg, HApKOTHKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOAECHUS MpPaBUII
0€30MacHOCTH NP OOpaIlleHNH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY M PEAIbHOM JKU3HH;

5) TpyAoBOro BocnuTaHuUs:



UHTEpEeC K MPAKTUYECKOMY HM3Y4YeHHIO Tpodeccuil U TpyAa pa3lIuyHOTO pojia, yBaKEHUE K
TPYAY U pe3yibTaTaM TPYJIOBOU ESITEIHLHOCTH, B TOM YUCJIE Ha OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUU 110 XUMUH, OCO3HAHHBIN BEIOOP HHIMBUIYATbHOW TPACKTOPUH MPOJAOJKEHUST 00pa30BaHUs
C y4€TOM IUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX HHTEPECOB H
NOTPEOHOCTEH, YCIENTHON MPpo(ecCHOHATBHOMN NeATEIHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJalITUPOBATHCS B MPO(ecCHOHALHOM cpejie;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKU 11eJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAaHHE IIEHHOCTH 3J0POBOTO W 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICHXHYECKOMY 30POBBIO,
OCO3HaHHWE IIEHHOCTH COOJIOICHHUS TPaBUI OE30MaCHOTO MOBEACHMS IIPH padoTe C BEIIECTBAMH, a
TaK)K€ B CUTYyallUAX, YTPOKAIOIIMNX 3/I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOJTyYaeMble MPU U3YYCHUH XUMUH, JIJIs1 pEeUIeHUs 3a1a4,
CBSI3aHHBIX C OKPYXaKUIEH MPUPOAHON CpENOM, Ui MOBBIMIEHUS YPOBHS 3SKOJIOTHYECKOU
KYJbTYpbI, OCO3HAHHSI TJIOOQIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJeM W IMyTeH WX pPEIICHUs
MOCPEICTBOM METOJIOB XHUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
M03HABATENIbHOM, KOMMYHUKATUBHOU M COLMATIBHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeTampeaMETHBIX pE3yJNbTATOB BBIICISIOT 3HAYMMbIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TIOHATHUS (3aKOH, TEOpHUs, NMPUHIIUI, TUIOTe3a, (akT, cucrema,
MpolLIecC, SKCIEPUMEHT U JPYTroe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U TMO3BOJSIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (OPMHUPOBATH MPEIACTABICHUE O
IIEJIOCTHOM HAy4YHOW KapTWHE MHpa, W yHHBEpCAJIbHBbIC y4eOHbIE ACHCTBUS (MTO3HABATEIBHEIE,
KOMMYHHUKATHUBHBIE, PETYJATUBHBIC), KOTOpbIE oOOecrednBaroT (GOpMUpPOBAaHHUE TOTOBHOCTH K
CaMOCTOSITENTbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOU NesTeNbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YYeOHbIE JeiicTBUS

basoBble Jlornyeckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIILIEHUsT TPU OCBOCHUU 3HAHMM:
PacCKpbIBAaTh CMBICII XUMHUYECKUX MOHATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBAThH
B3aMMOCBSI3b C JPYTHMH TIOHSTHUSIMH), WCIIONH30BaTh TOHATHS JJIs OOBSCHEHUS OTICIHHBIX
(GaKkTOB U SBJICHU, BEIOMPATh OCHOBAHUS M KPUTEPUU JIJIS KITACCHU(PUKAIIMN XUMUYECKUX BEIECTB
U XUMUYECKUX PEaKIUi, yCTaHABIMBATH NMPUIMHHO-CICACTBEHHBIC CBS3M MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTHUECKHUE pacCyXJAeHus (MHIYKTHBHbBIC, ACIyKTUBHBIC, IO AaHAJOTHH),
JIeTIaTh BBIBOJIbI U 3aKJIIOYCHUS,

YMEHUE MPUMEHATh B MPOLECCe MO3HAHUSA MOHATUS (MPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHH, MpeoOpa3oBBIBATH IIUPOKO
MPUMEHSIEMbIE B XMMHUU MOJENbHBIE TMPEIACTaBICHUS — XMMHYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
xuMudeckas (Gopmysia M ypaBHEHHE XHMHUYECKOW peaklud — TMpU peHIeHuH Y4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM ATUX MOJEIBHBIX MPEACTABICHHUIN BBIABIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIC TTPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKITUH,
BBISBJISITH  OOIME 3aKOHOMEPHOCTH, TNPUYMHHO-CIEACTBEHHBIE CBS3M M TMPOTHBOPEUUS B
M3Yy4aeMbIX MPOIECCaX U SIBJICHUSX.

basoBble ucciienoBare/bCKue JeHCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTa MO3HAHUA, a
TaKkK€ B KadeCTBE OCHOBBI I (OPMHUPOBAHUS THUIOTE3Bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOPETEHUE OIbITa M0 IUIAHUPOBAHHUIO, OpPraHW3allUd W TPOBEICHUI0 YYCHHUECKHUX
SKCTIEPUMEHTOB, YMEHHE HAOIIOAAaTh 32 XOJO0M IPOIecca, CaMOCTOATEIFHO MPOTHO3UPOBATH €T0



pe3ynbTaT, (OpMyIHpOoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEJIOBAHMS, COCTABIISATH OTUYET O MpOoAeTaHHON padoTe.

Paborta ¢ ungopmanmeii:

yYMEHHUE BBIOUpATh, AaHATM3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIHIO PA3TUYHBIX BUJIOB U
¢dopM mpeacTaBiICHUs, MOJYyYaeMYyI0 W3 Pa3HbIX MCTOYHHKOB (HAY4YHO-IOMYyJISIpHAas JIUTEpaTypa
XHUMHUYECKOTO COZEp)KaHUs, CIIpaBOYHbIe TOcoOus, pecypchl HTepHeTa), KpUTHYECKH OIICHUBATh
IPOTHUBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yMEHHE MPUMEHATh Pa3IMYHbIe METOMbI U 3allpOChl MpHU MOKUCKEe U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BHIMOJHEHUS Y4eOHBIX U MO3HABATEIbHBIX 3a7a4
onpeAeNéHHOro0 THMa, NPUOOpPETeHHE OIbITa B OO0JIACTH HCIHOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJECHHUE KYJIbTYpOM aKTMBHOI'O HCIIOJIb30BAHMS PA3IUYHBIX
IIOUCKOBBIX ~CHUCTEM, CaMOCTOATENBHO BBIOMPAaTh ONTHUMAlbHYI0 (QOpPMY IpEICTaBICHUS
uHbOpMallMl M WJUIIOCTPUPOBATH pEIIaeMble 3a/adll HECJIOKHBIMM CXEMaMM, Juarpammami,
npyrumu GpopMamu rpaduke U 1X KOMOMHALIUSAMU;

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B IMpolecce y4eOHOW M UCCIIe0BATEIbCKOM
NEeSTeIbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3siicTBa M TpaHCHOpTa
Ha COCTOSIHUE OKPY XKAIOIIe MPUPOIHOMN CPeIbl.

KoMMyHuKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yMEHHUsl 3aJaBaTh BONpPOChl (B XoAe Auanora W (WiIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxmaeMoil  TeMbl, (OPMYJIHPOBATh CBOU TPEAJOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIATH NOJyUYEHHBIE PE3YJIbTaThl I03HABATEIILHOMN 1E€ATEIbHOCTH B YCTHBIX U
NUCBMEHHBIX ~TEKCTax; JejaTb MPE3EHTAIMI0 pPEe3yJbTaTOB  BBHIMOJHEHHS XUMHUYECKOIO
SKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, JabOpaTOpHOW pPAbOTHI TO WCCIECIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHsI y4eOHOTO0 COTpPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBHOU W
UCCIIEIOBATEIbCKON JEATEIIbHOCTH TPU PEIICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE YyuéTa
O0IIMX HWHTEPECOB M COIJAacOBaHUsS MO3MLIMK (00CYkaeHus, OOMEH MHEHMSMH, «MO3TOBbIE
HITYPMBD», KOOPAMHALIMA COBMECTHBIX IEHCTBHIA, olpeaeneHrne KpPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHCHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHMBepcaJbHble YUeOHbIe 1eHCTBHS:

YMEHHE CaMOCTOSITENIbHO OMNPENENATh LeJIM AEATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIUPOBATb W TIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JEATEIbHOCTh, BBIOUPATH
Hanbonee 2pPeKTUBHBIE CIIOCOOBI pelIeHNs YUYEeOHBIX U MMO3HABATENBHBIX 33]1a4, CAMOCTOATEIHHO
COCTABJIAITh UJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM IEUCTBUM ITPU BBIITOJIHEHUM 3a1aHUN
C Y4€TOM TMOJIy4eHHUs HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OLICHHMBATh COOTBETCTBUE MOJIYUYEHHOI'O pe3yJibTaTa 3asBJICHHOM II€JIM, YMEHHUE HCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUHU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yibTATOB IO OCBOCHHUIO 00S3aTEIBHOTO COJIEpKaHus,
YCTaHOBJIEHHOTO JaHHOW (enepanpHO paboyeil mporpamMmoii, BBIAENSIOT: OCBOCHHBIE
oOydJarlolMMuUCsl Hay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI JeHCTBH, crenudpudeckue Uit
npeaMeTHOW o0macTu «XUMHS», BUABI JCSATEIBHOCTH 110 MOJYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEPIIPETALNH, TPeOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenus B 9 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHAIOLIHXCS YMEHHIA:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX TIOHSATHI: XUMHUYECKHI B3JEMEHT, aToM,

MoOJIeKyJla, UOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, BaJIEHTHOCTH,



3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCICHHUS, XUMHUYECKas peakius, XUMUYecKas
CBSI3b, TEIIOBOW 3(deKT peakuuu, MOJb, MOJSPHBIA O00BEM, pacTBOp, IEKTPOIUTEHI,
HEDJICKTPOIIUTHI, JJEKTPOIUTUYECKAs JUCCONMALNSA, pPEaKIUd HMOHHOro oOMeHa,
Karajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE peaKIuy,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH, OKUCIUTETh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJICHHE, QJJIOTPOIHUs, aM(OTEPHOCTh, XMMHUYECKas CBS3b (KOBaJICHTHAS,
WOHHAsI, MeTaJUIMYecKas), KpUCTaluIMdyeckas pemérka, KOppo3us METaJIOB, CIUIAaBBI,
CKOPOCTh XMMHUYECKOW peakluH, MpeaeabHo aonmyctuMas KonmeHTpauus [1IK
BEILIECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKMX MOHATHUM M TPUMEHATH 3TH
MOHSTHUS MPU OMKMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIONIb30BaTh XUMHYECKYI0 CHMBOJHKY JJs COCTaBiIeHHS (OPMYyJ BEIIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIHU;

OTIPEJICATh BAJICHTHOCTh U CTETICHh OKUCIICHUSI XUMUYECKUX JIEMEHTOB B COCIMHEHHUAX
Pa3IMYHOr0 COCTaBa, MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHHI
mo QopmynaMm, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas) B
HEOPTaHUYECKUX COEAMHEHUSX, 3apsj MOHA 10 XUMUYEeCKoU (hopMyIie, XapakTep Cpelibl
B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COEAMHEHWH, THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOI'O BEIIIECTBA;

packpbiBath cMbicha [lepuoguueckoro 3akona /. . MenzaeneeBa 1 1eMOHCTPUPOBATH €TO
IMOHUMAaHWE: OIHKCHIBaTh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepuoanueckoii
CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3MyaTh MOHATHS «IJaBHas mnoarpynmna (A-
rpymma)»y u «mnobouyHas mnoarpynmna (b-rpymma)», mample u  OONbIIME TIEPHOIBI,
COOTHOCHUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPHUOIUUECKON TaOIHUIIE, C YHCIOBBIMU
XapaKTePUCTUKAaMHU CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsi spa,
o0liee YUCIIO AJIEKTPOHOB U paclpesiesieHHe MX MO SJIEKTPOHHBIM CJIOSM), OOBICHSTH
o01Ire 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M UX COSIMHEHUN B Mpeeax
MaJlbIX MEPUO/IOB U TJIABHBIX MOJATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(PUITUPOBATh XMMHUYECKUE JJIEMEHTHI, HEOPraHUYECKHUE BEIEeCTBA, XUMUYECKHE
peakiuu (10 YUCIY M COCTaBy YYAacTBYIONIMX B PEAKIUU BEIIECTB, MO TEILUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTENIeHeH OKUCIEHUS XUMUYECKUX AIIEMEHTOB);
XapaKkTepu30BaTh (OMHMCHIBATh) o0OLIME U crneuuduueckue XHUMHUYECKHE CBONCTBA
MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPKAas ONMUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHUS JJEKTPOIUTUYECKON AUCCOLUMALMMU KHUCIOT, LIEJI0YEH U COJEH,
TIOJIHBIE W COKpAlIEHHBbIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHS pEaKIui,
MOATBEPKIAIOIIUX  CYIIECTBOBAHME TEHETHYECKOM CBSI3M MEXIY BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUA MOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OalaHCa dTUX PEAKITUH;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKaHUSI XUMUYECKUX MPEBPALIECHNUN B PA3JINYHBIX YCIOBHSIX;

BBIYHUCIIATh OTHOCUTEJBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JIONII0 XUMHUYECKOTO 3JIeMeHTa 1o GopMylie COSAUHEHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKINH;

coOmolaTh  TMpaBWjia TOJB30BAHMS  XMMHUYECKOW TOCYJIOM ©  J1abOpaTOPHBIM
o0opy/sOBaHHEM, a TakXKe IMpaBWia OOpaleHHs] C BEIIECTBAMHU B COOTBETCTBHU C



UHCTPYKIUSMHU TI0 BBIMOTHEHUIO JTaOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJTYYEHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUaKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, MOJATBEPKAAIONINE KAYECTBEHHBIH COCTaB Pa3IUYHBIX BEILECTB:
pacmo3HaBaTh OIBITHBIM TYTEM XIJIOpUI-, OpPOMHUI-, HMOAWUI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, Cyib(dar-, TUAPOKCHI-UOHBI, KATHUOHBI aMMOHHS W HOHBl HW3YYCHHBIX
METaJJIOB, MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPaX HEOPTAHUUECKUX BEIIECCTB;
MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON IESITENbHOCTH — aHalIW3 U CHUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3aIINI0, BBISIBJICHUE TPHUYUHHO-CIICICTBEHHBIX CBSI3EH
— N7 U3Y4YEHHUS CBOWCTB BEIIECTB M XHMMHUYECKHX PEaKIMil, eCTECTBEHHO-Hay4YHbIC
METOJbl TO3HAHUS — HaONIOJIeHHWEe, W3MEpPeHHe, MOJCIUPOBAHUE, OSKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

KosmmyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m KoHnTtpoibHbIe IIpakTH4eckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YeCcKHe PeaKIuu
11 [ToBTOpEHME U yIITyOJICHHE 3HAHUHT 7 1 bubnnoreka [JOK
' OCHOBHBIX pa3JeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 1 bubmuorexa [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPOIIUTUYECKAS TUCCOLIUALIUS. 2 1 1 bubnmnoreka [JOK
’ XUMHYECKUE PEAKIMU B pacTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pasneny 18
Pa3zpnen 2. HemeTa/uibl M UX COeAMHEHUS
)1 OO6mrast XxapakTepUCTUKa XUMHUECKIX 3 1 bubnunorexa [JOK
' anemeHToB VIIA-rpynmsl. ["aiorensl https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTUKa XUMUYIECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7 1 1 bubmmorexa [IOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COEIUHEHMS
OO01as xapakTepuCcTUKa XUMHUYECKHUX
23 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 bubamorexa LOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yrinepon u 8 | 1 bubmorexa HOK
' . py ’ pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTa/IbI M UX COCAUHECHUSA

bu6mmoreka [JOK
3.1 % 4
Obume CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
Bbu6nmnorexa [JOK
2 B I 12 1 1
3 AXHCHUIIINE METAIUIBI U MX COCAUHCHUS httos://m.edsoo /76412636
Hroro no pazneny 16

Pa3nen 4. [lepBonavajbHble NPeICTABIEHUSI 00 OPraHNYeCKHUX BellecTBaX

bubmnoreka IIOK

5.1 O 5
PARHHECKA XUMIA https://m.edsoo.ru/00ae054¢e

Hrtoro 5

Paspnean S. IIpakTukym

bubmuoreka [{OK
> peeme s : : https://m.edsoo.ru/7f41a636
Hroro 2
PesepBHOE BpeMmst 2 bubmmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/7f41a636
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ITOYPOYHOE INTAHUPOBAHMUE

KogunuecTBo 4acoB

Ne T Konrpo- Ipakru- Jlara JJIeKTPOHHBbIE HU(PPOBLIE
n/n eMa ypora Bcero | abHBIE JecKHe H3YYeHUs o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Ilepnonnuecknii 3akoH. [lepuonnueckas
1 crucTeMa XuMU4eckux 3iemeHToB /1. U. | bubnuorexa [JOK
Menneneesa. [Ipasuna Th npu pabdore B 06.09.2023 | https://m.edsoo.ru/00adb59e
KaOMHETe XUMHUH.
3aKOHOMEPHOCTH B U3MEHECHHH CBOWCTB
2 XHMI/IqGCKEIx AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa IOK
08.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPHUOIOB
3 Knaccudukarus 1 HOMEeHKIATypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 XUMHUYECKHE CBOMCTBA KIACCOB 1 bubmuoreka [JOK
HEOPraHUYCCKUX BEILECTB. 15.09.2023 | https://m.edsoo.ru/00adbac6
5 CteneHb OKUCIICHUS. 1 Bubnmorexa LOK
20.09.2023 | https://m.edsoo.ru/00adbe9a
6 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC 1 bubmuoreka [IOK
peakuuu 22.09.2023 | https://m.edsoo.ru/00adcade
Kontponbhas pabota Nel o teme
7 «IloBTOpEHUE W yriIyOJieHHE 3HAHUHA 1 1 7.09.2023 https://nvschool10.edu.ru
OCHOBHBIX Pa3fIelIoB Kypca 8 Kiaccay
Bbu6nroreka IJOK
8 TeroBsie 3((HEeKThl XUMUYECKUX PEaKIUi. 1 £9.09.2023 https://lesson.edu.ru/lesson/9ebbas
56-26¢cd-4113-b6df-cd534e62b05¢
9 [TonsiTve 0 CKOPOCTH XUMHUYECKOUN pEaKInu. 1 Bubnnorexa LHOK
04.10.2023 | https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adbe9a
https://lesson.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://lesson.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

[Tpaktuueckas padora Ne 1. "M3yuenue

bu6mmorexa [JOK
https://infourok.ru/prakticheskavya-

rabota-izuchenie-vlivaniva-

10 BT YEOBHI TPOBCACHILT XIMIICCION 06.10.2023 | usloviy-provedeniya-himicheskoy-
peaxIuu Ha e€ CKOPOCTh .
reakcii-na-eyo-skorost-
3589694.html
1 Teopus 2IEKTPOIUTUYECKON JUCCOLMALUH. bu6muoreka [JOK
CunbHble U cl1adble AIEKTPOIUTHI 11.10.2023 | https://m.edsoo.ru/00adcd68
. XI/IMI/I‘IGCIiI/Ie CBOMCTBA KHUCJIOT H . BuGmmorexa LLOK
OCHOBAHII B CBETE HPCACTABICHIH O 13.10.2023 | https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUYECKON AUCCOIUAINH
. XHUMHdecKue C‘l'?»OI:I;CTBa COJICH B CBETE ) BuGmorexa LJOK
MPEACTABIICHII OO SNCKIPOTHTIACCRON 18.10.2023 | https://m.edsoo.ru/00add8b2
JIACCOLMAIIN
14 HonnbI aBHCHUS peaKIUi Bubamorexa [IOK
OHHPIC YPABHCHILA peartt 20.10.2023 | https:/m.edsoo.ru/00add448
15 ITonsaTue o rugpoan3e coue Bubnmorexa [IOK
P 25.10.2023 | https://m.edsoo.ru/00add9d4
16 [TpakTrueckas padota Ne 2. «Pemienue bu6muoreka [JOK
IKCIIEPUMEHTAIBHBIX 337129 27.10.2023 | https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
5 08.11.2023
17 O00011eHrEe U cUcTeMaTh3alus 3HaHUI https://m.edsoo.ru/00addd12
o KSOHTpOJ'ILHa}I pabota Ne2 o Teme Bummorexa LIOK
(CKTPOTITTITECKAT AMCCOUHAMITL 10.11.2023 | https:/m.edsoo.ru/00addecO
XUMUYECKUE peaklliy B pacTBOPax»
19 OO0m1as XxapakTepuCcTHKA TajJOTeHOB. bubnmoreka [[OK
XUMHYECKUE CBOWCTBA HA TIPUMEpE XJI0pa 15.11.2023 | https://m.edsoo.ru/00addfe2
20 XnopoBogopoa. CossiHas KUCIIOTA, bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA, MOIyYEHHUE, 17.11.2023 | https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00adcd68
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IIPUMEHEHUE

[TpakTrueckas padota Ne 3 o Teme

21 «ITomyyeHne COIIHON KUCIOThI, U3YUYCHUE brbmmorexa [IOK
. yu - 13y 22.11.2023 | https://m.edsoo.ru/00ade348
e€ CBOWCTBY
2 OO0mras xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK
TpYHIIbI 24.11.2023 | https://m.edsoo.ru/00ade64a
e
XOXJICHU Bl U WHCHHI B
A p f[ 29.11.2023 https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOMCTBA CephI
24 CepoBoaopoj, cTpoeHue, puznyeckue u bubnuoreka [JOK
XUMUYECKHE CBOMCTBA 01.11.2023 | https://m.edsoo.ru/00ade802
y gKCI/II[BI cepnl. CepHas KI/ICJ‘IOTai BuGorexa LIOK
M3UYECKUE U XUMUYECKUE CBOWCTBA
SuHecKme CCKHC CBONCTRA, 06.12.2023 | https://m.edsoo.ru/00adea28
MpUMEHEHUE
https://infourok.ru/k kt-
[TpakTrdeckast padbota Ne 4. Pemenue , ps lfl OuToR-TIrROnSpe
26 AKCIEPUMEHTAIBHBIX 337]a4 IO TEME instruktivnaya-kartochka-
,,Kmﬂpo - A 08.12.2023 | prakticheskoy-raboti-po-himii-
poA P kislorod-i-sera-klass-526268.html
” B;;{(chvefgzﬂ nc()) ypaBngH:;H\; XI/LMI/I‘I;CKI/IX BuGmorexa [IOK
Wi, €CITU OJTUH U TeHTOB JIaH B
peardivd, A P A 13.12.2023 | https://m.edsoo.ru/00ade488
H30bITKE
https://infourok.ru/kontrolnaya-
)3 KoHnTtponbHas pabora No2 Ha TeMBbI: rabota-po-himii-na-temu-galogeni-
"T"anorenst", "Kucnopon u cepa" 15.12.2023 | i-kislorod-i-sera-s-otvetami-
3514162.html
OO0m1as xapakTepucTrKa 3JIeMEHTOB V A-
29 rpynnsl. A30T, paCIpOCTPAHEHUE B bubmuoreka [JOK
npupojie, Gu3NYecKue 1 XuMHUIECKHEe 20.12.2023 | https://m.edsoo.ru/00adeea6

CBOMCTBA
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AmMMHaK, ero GU3NIecKue 1 XUMUIECKHe

bu6mmoreka [IOK

30
CBOICTBa, MOJIy4€HUE U IPUMEHEHHE 22.12.2023 | https://m.edsoo.ru/00adf004

e

. y - 1Y 27.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

10 A3oTHas KuC0Ta, €€ pusnueckue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA 29.12.2023 | https://m.eds00.ru/00adf306
Hcrnonb3oBaHMEe HUTPATOB U COJIEN

13 aMMOHMS B KAYECTBE MUHEPAIbHBIX bubnuorexa [JOK
yaoOpeHuit. XuMuUueCcKoe 3arpsi3sHeHNe 10.01.2024 | https://m.edsoo.ru/00adf518
OKpY’KaloIel Cpebl COSAMHEHHUSIMH a30Ta

" ®dochop. Oxcun pocdopa (V) u pochopras BuGmmorexa LLOK
I(I/ICJ;IOTa, (pusnyeckue u XuMUIECKHE 12.01.2024 | https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE

i< Hcnonb3oBanue q)(éC(paTovB g Ka4yecTBe BuGmorexa LOK
MHHepaHHjHX YAODPCHHIL, SATPASHEHME 17.01.2024 | https://m.edsoo.ru/00adfc20
IpUPOAHOI cpensl hocharamu

36 Yrnepon, pacpocTpaHEeHue B IPUPO/IE, bubnuoreka [JOK
du3nyecKkne 1 XUMHYECKHE CBOMCTBA 19.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux Gusudeckue u

37 XUMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoreka [{OK
po0JieMbl, CBSI3aHHbBIE C OKCUJIOM yTJIepoaa 24.01.2024 | https://m.edsoo.ru/00adfebe
av)

13 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH bubnuoreka LIOK
cpenbl 26.01.2024 | https://m.edsoo.ru/00ae4270

39 VYrosbHa CJI0Ta U €€ Cou Bubmmorexa LIOK

TOJIbHAS KUCIIOTA U
" s " 31.01.2024 | https://m.edsoo.ru/00ae006¢

40 [TpakTrueckas padorta Ne 6 o reme bubnuoreka [IOK

"TTosrydyeHue yrieKucioro rasa. 02.02.2024 | https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004

KauecTBeHHast peakuus Ha kKapOoHaT-HOH"

41 KpemHuwuii u ero coequHEHUS Bubmmorexa [IOK
P A 07.02.2024 | https:/m.edsoo.ru/00ae080a
“ P:ITHII;Z BK(:el:I'epHZ/IeI;TaeJII;HBIX 3a/1a4 110 BuGmmorexa L[OK
TeMme «BakHelre HeMeTallIbl U UX
09.02.2024 | https://m.edsoo.ru/00ac0bf2
COCIUHCHHS
“ i(};):rponga;[ p26(;Te;JJI\f93 10 TEME BuGmorexa LIOK
JKHEHIIINE HEMETAIIIIbI U UX
14.02.2024 | https://m.edsoo.ru/00aec0el8
COCTUHCHHS
OO01mas XxapakTeprucTHKa XUMUIECKUX

44 3JIEMEHTOB — METAIJIOB. MeTtannuueckas bubmuoreka [IOK
CBSI3b U METAITMUYECKAs] KPUCTAJUTMYECKAsT 16.02.2024 | https://m.edsoo.ru/00ael103e
pemérka. PU3NUECKHUE CBOMCTBA METAJIOB

15| remponmmmsesttt pn e Bnmmorexa LIOK

P P p 21.02.2024 | https://m.edsoo.ru/00ael156
METAaJIJIOB
OO6mue crmocoOb! MOTyYEHUST METAJIIOB.

46 CmuiaBbl. BerunciieHus o ypaBHEHUsIM bubnmoreka [JOK
XUMHUYECKUX PEaKIUid, eCIi OJIUH U3 28.02.2024 | https://m.edsoo.ru/00ael 156
PEareHTOB COJEPKUT MMPUMECH

47 [ToHsaTHE O KOPPO3UM METAIIJIOB Bubnmorexa [IOK

pp 01.03.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

48
[lenountbie MeTaIb 06.03.2024 | https://m.edsoo.ru/00ac14b2

49 OKcHAbl ¥ TUAPOKCHUABLI HATPUS U KaIus bubmmorexa [IOK

HBLILTHAPORCHARL HATP 13.03.2024 | https:/m.edsoo.ru/00ae14b2

50 [[{emouHO3eMENbHBIC METAUTBI — KATBITUN U bubnmoreka [JOK
MarHHuM 15.03.2024 | https://m.edsoo.ru/00ael5e8

51 Baxneiime coeIMHEHUS KaIbLIUS bu6mmoreka [{OK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae080a

20.03.2024 | https://m.edsoo.ru/00aelS5e8
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTPAHECHHS bubnmorexa LIOK
22.03.2024 | https://m.edsoo.ru/00ae1886
53 J— bubmuoreka [IOK
03.04.2024 | https://m.edsoo.ru/00aelc64
54 AMpoTepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
THIPOKCH/IA ATFOMUHHSL. 05.04.2024 | https://m.edsoo.ru/00aelc64
55 Kerneso bu6mmoreka [{OK
10.04.2024 | https://m.edsoo.ru/00ael1d86
56 Oxcunsl, TuApOKCU B U conu xxenes3a (1) u bubmuoreka [JOK
xenesa (11) 12.04.2024 | https://m.edsoo.ru/00ae35e6
[TpakTrueckas pabota Ne 7. Pemenue
57 BKIzJHepI/IMeHTaJIiHBIX 3a/1a4 1o TeMe bubmmoreia LIOK
. 17.04.2024 | https://m.edsoo.ru/00ae3de8
«BakHelnme MeTaIbl ¥ KX COCTMHCHUS
Breruucienns mo ypaBHEHUSIM XUMUYECKHX
€aKIUH, €CITU OJTMH U3 PEarcHTOB JaH B
58 5136BII"I[KG W COI?Cp)KI/ITIi'IpI/IMeCI/I. " Brbmiorexa LIOK
N 19.04.2024 | https://m.edsoo.ru/00ael750
BbrancieHust MacCOBOM JTOJT BBIXO0J1a
MIPOJTyKTa PEaKIUu
Kontponbnas pabora Ne4 mo teme
59 «Ban]}:{eﬁmne ff[eTaJmm U UX COETUHECHUS 24.04.2024 hitps://nvschool10.edu.ru
[lepBoHavanbHbIe MOHATHS 00
60 OpraHNYECKUX BELIECTBAX KaK O bubmuoreka [IOK
coeanHeHUsX yriuepoza. [Ipenensabie 26.04.2024 | https://m.edsoo.ru/00ae054¢
(HACBILIIEHHBIE) YTIIEBOIOPOIBI
61 HenpenenbHbie (HEHACHIIICHHBIE) bubnuorexa [JOK
yraesonopoasl. [lonrumepsr. 03.05.2024 | https://m.edsoo.ru/00ae054¢
62 [TpousBoaHbIe yriaeBo10poaoB. CUPThHI bubmmorexa LOK
08.05.2024 | https://m.edsoo.ru/00ae054¢
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8

63 KapOonoBsie kuciotsl. CroxxHbIe 3(pUpHI. | bu6nuoreka [JOK
Kupsr. 15.05.2024 | https://m.edsoo.ru/00ae054e
bu6nmoreka [JOK
64 ¥ TEBOMEL. AMHEOKHCIOTEL. Berkt. ! 17.05.2024 | https://m.edsoo.ru/00ae054¢
65 0606 S - | bu6mmoreka [JOK
ODHCHHE 1 CHETENATHSAIT, SHATHH 22.05.2024 | htps://m.edsoo.ru/00addd12
66 HToroBast KOHTpOJIbHAs paboTa 1 24.05.2024 https://nvschool10.edu.ru
67 PesepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cUCTEeMaTH3aIHs 3HAHUH 27.05.2024 | https://m.edsoo.ru/00addd12
PesepsHslil ypok. O60011ieHue 1 bubnuoreka LIOK
1 28.05.2024
68 cUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00addd 12
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkipionepHoe odmiectBo «M31arenbcTBo
«IIpocsemenue» 2022 r.
» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AknronepHoe o0iiectBo «M31arenbcTBo

«IIpocsemenue» 2022 r.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

YuebHoe nmocobue s odeodpazoBatHbix opranu3anuii/ H.H T'apa. - 3-e uza.,mepepad.-M.:
[Ipoceemenwne, 2021. -48c. — ISBN 987-5-09-065302-2

[Toypounsie pazpaboTku o xumuu 9 knacc: nocodue s yuureneri / ML.IO. I'opkosenko 2018 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://college.ru/himiya/

https://nvschool10.edu.ru

https://infourok.ru
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