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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 00OIIIET0 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NpEnojaBaHus y4eOHOro mpenMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MPEeIyCMaTPUBACT pacIipeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBAHHUE 10 pa3zeiaM U TeMaM HpOrpaMMBbl 0 XUMHH, ONIPEIeNIIeT KOINYeCTBEHHbIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanmu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEIbHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKXKe TPeOOBaHUM K pe3yabTaTaM 0OyYeHHs] XUMUU
HA YpOBHE ILeJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHUJOB yueOHO-IO3HABATEIbHON
JEeSITEIbHOCTH 00YUaIOIMIEerocs II0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHWE XUMHUH CIY)KUT OCHOBOMW JUIs (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTEepUAIIBLHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YeJIOBEYECTBA — CBHIPHEBOH,
DHEPTEeTUYECKOM, TUIIEBON U SKOJIOTHYECKOH 0€30IacHOCTH, MPOOIIeM 37JpaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel U PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPUYECKHX CIIOCOOHOCTEH 00yYaroIInuXcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CIENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUHU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHT CBOW BKIIQJ B JKOJOTHYECKOE OOpa3OBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYeCKd aJalTHPOBAHHBIM OTPaKECHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHNYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHH c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxona k e msydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTHSl 3HAHUN Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIUAIIIH BEIIECTB B pAaCTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/laM [103HaHMs B Hayke. M3yueHue xumun
IPOUCXOIUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buomnorusi. 5-7 knaccel» u «duzuka. 7 Kiacc.

[Tpu u3yueHnn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHII O€30MacHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
MPUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaroImuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GOpMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoO0pa3HON AEATEeIHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHbIX BUIOB JIEATEIHHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3YYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JEATEILHOCTH,

— (opmMupoBaHue y 00y4arommxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LEISIX COXPAHEHMSI CBOETO 3J0POBbS U OKPYKAIOLIEH IPUPOIHON
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEHM K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO11ee 4nCiio 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBbYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

Ilepuognueckuit 3axkoH. Ilepmoguueckas cucremMa xumMuyeckux dsiemeHTos J[. U
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIMHEHUH, TeHEeTU4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBoMYy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPaTUMOCTH, IO YYacCTHIO KaTajau3aTopa). JK30- U
HHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTne 0 cxopocT XUMHUYEcKO peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TETEpPOreHHbIX peakuusax. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenb qucconnanui. CUabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcClOBHs HMPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIe B CBETE
NpEeJICTaBICHUH 00 3IEeKTPONUTHYECKOW auccoruanuu. KadecTBeHHbIE peakUuud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM pEakUuu OT BO3JACHCTBUS pa3IMYHBIX
(akTOpOB, MCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTUH PACTBOPOB BEILIECTB, IMpOIECcCca AUCCOLMALUN
KHUCJIOT, IIeio4Ye W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEIECHUE
OTBITOB, WIITIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKaHHs peakiui HOHHOro oOMmeHa (oOpa3oBaHue
ocajika, BBIJENICHHE Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEeHHE, PEaKUUU DPAa3IoKEHUs], COSAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKIUM Ha HOHBI,
pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIC
crernieHu okucineHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.



XWMHUYECKUE CBOWMCTBA Ha MpUMEpe XJopa (B3aUMMOACHCTBHE C MeTaJJlaMH, HEMETaJUIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
NpuMeHeHue. J[eicTBHUE XJIopa U XJIOPOBOJOPO/Ia HA OPraHU3M 4YesloBeKa. BaxxHenme XIopuasl
Y UX HaXO0XJACHHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBonopon, cTpoeHue, (U3NYECKHEe M XUMHUYecKue cBoiicTBa. OKCHUIBI CEepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kiacca KHUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKallue B OCHOBE MIPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOW KUCIOTHL. IlpumeHeHue
cepHoit kucinoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ CcOeauHEHUW B mpupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIIIEeW Cpeabl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoJydeHue u npuMenenue. Coiau aMMOHHMS, UX (pU3HUYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ IOJIy4YEHUE,
¢u3myeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, moiyuyeHue. lcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 37aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHUs. YTIepoJ, aJFIOTPONHbIE MOIU(UKALIMK, PACHPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxkcupel yraeposaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ okcHaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPThb), MPOIYKThl HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM YelOBeKa. MarepuaabHOe €IMHCTBO
OPraHWYECKUX U HEOPTraHUYECKUX COCTNHEHUM.

Kpemunii, ero ¢usuveckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmme mpencraBienus o0 okcuae kpemuus (I1V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpoGremsr
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHHue o0paslloB HEOPraHUUYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEICHUE
KAYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3MUECKUE M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M UX COSAMHCHHN (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHaoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaONIOJIeHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX ynoOpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3y4YeHHWE CBOWMCTB aMMHakKa, IMPOBEACHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W HU3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C TPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIHEH
CHUJIMKATHOW TMPOMBIIIJICHHOCTH, PEIIEHNEe SKCIIEPUMEHTAIBHBIX 3a/lad Mo TeMe «BakHenue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxxkeHus B [lepuonnueckoit cucreme xumuyeckux annemeHToB . 1. MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meramuueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUecKHe U XUMUYECKHE
cBoiicTBa MeTamioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{enounble MeTalIbL: TOJIOkKEHUE B [leproanueckoit cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE WX aTOMOB, HaXOXAeHHE B mpupoae. Ouznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaynsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaubLUi: mosiokeHue B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucremMe xuMuyeckux snemeHtoB [[. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue 1 XMMUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. PU3NYEeCKUe U XUMHUYECKUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/lIOB W CIUIaBOB, MX (U3UUYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YJIbTAaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJNI30BAHKME BHJICOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHUS C BOJIOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHHUs 3Kee3a B
KHCToposie  (BO3MOXKHO  HCIIOJNIB30BAaHKWE  BUJCOMATEPHANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOIcHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAJIOB), UCCIEI0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa 1 MaTepuanbl B MOBCEIHEBHON JKM3HH UYelOBeKa. be3omacHoe MCroib30BaHue
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beniects, qainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

XumuuecKkuii IKCnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TTOJIMMEPHBIC MATCPHAIIHI).

Mesxicnpeomemmuunle céa3u

Peanuzarus MeXNpeAMETHBIX CBSA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHS, MAaTCPUAITHIL.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYNa, DOIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOIYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHHE BEIIecTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHHIIB I3MEPECHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TUIAHETHI, 3BE3/16I, COJHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, d3KocHcTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOTIaeMbIe, TOTUTHBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE NpPaBUIAMU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMpPEHHUE ONbITa JCSITEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh OCTOBEPHON MH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOILEHHH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMTOJIHEHUH XMMUYECKHX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHUpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelloOBeKa ¢ MPUPOJHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa30BaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJTFOCHHS TIPaBHII 0€30TIaCHOTO MOBEACHHSI TP paboOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIIEHUS YPOBHS 9KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIM, TMIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHHUBEpCalbHblE ydeOHble NEHCTBUS (TO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOIro MBIINUICHUA TIPpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM ISl KiaccU(UKaLUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MpPEIMETHbIE M MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — TpU pElIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

PUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3allMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOICIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHETa), KPUTHUYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeACIEHHOTO THIA, MPUOOPETCHHE ONbITAa B OOJIACTH WCIOJIB30BaHUS WH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH pEIIacMble 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCHUTENHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTaBIISTh MOTyYeHHBIE Pe3yIbTaThl TO3HABATEIBHOM IESTEIFHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JCHCTBHI, ONpeesieHe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITENILHO ONPEAEATh eI AesTeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JESTEIBHOCTh, BBHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBITIOJTHEHUH 33JaHUM C Y4€TOM IMIOJIYYCHHS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAaX M PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YY€OHBIX U HOBBIX CHTYalLIUsX.

K xonimy oOyueHus B 9 KJjiacce mpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHA: XUMHUYECKHUWU HIJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHMOH, IPOCTOE BEUIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCIEHUS, XUMUYECKas pPEaKLMs, XUMHUYECKAS
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INIEKTPOIUTHL,
HEDJIEKTPOJIUTHL, DJEKTPOJUTHYECKAs IUCCOLMAIMs, pEeaklUWd HOHHOrO OOMeHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  OKHCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBalleHTHasi, MOHHAs, MeETAJIMYecKas), KpPUCTAJUIMUEcKas peméTka, KOppOo3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKLHWH, MPEAeIbHO JOMYyCTUMAs
koHueHrpanus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATUWA WU MPUMEHSATH 3TH
MIOHATHS NTPU ONIMCAHUM BELIECTB U UX NIPEBPALLICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBJIeHHS (GOpMYJI BEHIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeAeNsaTh BAJECHTHOCTh MW CTENEHb OKHWCICHHS XHWMHYECKHX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUN Mo (QopmynaMm, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUINYecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmysie, xapakTep Cpellbl B BOJHBIX PAaCTBOpPaxX HEOPTraHWYECKUX COCIWHEHHUM, THUII
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh TMOHATUS «rJIaBHas moarpynma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCUTh OOO3HAaUEHHUs, KOTOPhIE HWMEIOTCS B TIEPHOIWYECKOW TaliuIe, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn Aapa, o0IIee YMUCIo SJIEKTPOHOB U PACIPEISICHUE UX 10 SJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHUI B MpeAesiaX MaJbIX MMEPHOJIOB U TJIABHBIX MOATPYMHI C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUYCCKHE
peakiuu (10 YHCIy ¥ COCTaBy YYAacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETIeHEe OKUCICHUS XUMHUECKHUX dJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME M CHENU(PUYIESCKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsi ONMKUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUUYECKON JUCCOLUALMU KHUCIIOT, IIEN0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, YpaBHEHUS peaKlIUid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;



pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUsA XUMUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh MpaBuja MOJb30BAHUS XHMHUYECKOM TOCynoil U J1abopaTOpPHBIM
o0opyIOBaHUEM, a TaK)Ke MpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIONINE KAaUECTBEHHBII COCTaB Pa3JIMUHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHar-, (ocdart-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPIAHMYECKUX BEILECTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON JEITEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHME, 0000IlEHNE, CHCTEMATH3alluI0, BBIABICHUE MPUUMHHO-CIIEACTBEHHbIX
CBsI3€M — JUIsI M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLUUW, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3IMEPEHHUEe, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHME

9 KUIACC
N Kosau4vecTBo 4acoB JJIeKTPOHHbIE
n/- HaumeHoBaHue pa3/iesioB U TeM (undposbie)
. NMPOrpaMMbl Bceero KP P oOpa3oBaTeJibHbIE
pecypcsl
Pa3znes 1. BemecTBo 1 XuMH4YecKHe peakmuu
[loBTOpEeHue u yraoyOnenue 3HaHUN Bubmorexa LIOK
11 OCHOBHBIX pa3JIelioB Kypca 8 Kiacca > L https://m.eds00. M/
7412636
OCHOBHBIE 3aKOHOMEPHOCTH Bubnuorexa LIOK
1.2 XUMHUHECKIX peaKiii 4 https://m.edsoo.ru/
7412636
DNEKTPOIUTHYECKAs TUCCOLUAITHS. Bubmiorexa LIOK
13 XMMHYECKHE PEAKIIUH B PACTBOPAX 8 L L hitps://m. eds0.1u/
7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasInl M HX coeTMHEHHS
OO61mas xapakTepUCTHKa XUMUYECKUX Brbmiorexa LIOK
21 snementoB VIIA-rpymmsr. [anoress: 4 1 Ittps.//m. edsoo. /7
f41a636
OO0mas XxapakTepucTUKa XUMHUECKUX bubnuotexa [JOK
2.2 anemeHTOB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7
COEIMHEHUS 412636
OO01m1ast XxapaKTepUCTHKA XUMHYECKHX bubnuorexa [IOK
2.3 aneMeHToB VA-Tpynmbl. A30T, 7 1 https://m.edsoo.ru/7
dochop 1 ux coennHEHUS 1412636
OO01m1ast XxapaKTepUCTHKA XUMHYECKUX bubnuoreka [IOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edsoo.ru/7
KPEMHUH U UX COEAVHEHUS f41a636
Hroro mo pazaeny 25
Pa3nea 3. MeTa/liibl 1 HX COCAMHEHUS
bu6mmoreka [IOK
3.1 OO0r1me cBO#CcTBA METAIIIOB 4 https://m.edsoo.ru/7
412636
BaxHeilie MeTauibl U UX Bubnmorexa LIOK
3.2 16 1 2 https://m.edsoo.ru/7

COEIUHEHUS

f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
BelIeCTBa i MATEOHANLL B KIS bu6mmoreka [IOK
TBa U MaTepHUabl B )KU3HU
4.1 quHéBeKa P 3 https://m.edsoo.ru/7
412636
Wroro no pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/7
412636
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHME

9 KJIACC
Tema Ypoka KomnuectBo yacos I[aTa S0P
[Tepuoanueckuii 3aK0OH. EHO(ZHOTGM
[lepuoanueckas cucTeMa XMMHUYECKUX httos-//m.edsoo
anemenToB JI. . MenaeneeBa ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU bubmmorexa
CBOMCTB XI/{MI/I‘-IGCKI/IX 3JIEMEHTOB IhlttOI: /im.edsoo
MEPBBIX TPEX MEPUOIOB ru/00adb6b6
Bbubnunoreka
Knaccudukanus 1 HOMEHKIATypa LIOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo
.ru/00adb7e2
butnnoreka
Bupl XMMUYECKOM CBS3U U TUIIBI [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo
.ru/00adbac6
KonTponbnas pabora Nel mo teme
«IToBTOpEeHue u yriydaeHue 3HaHUH
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
butnnoreka
Krnaccudukanus XumMuaeckux LIOK
peakuuii o pa3IMyHbIM NIPU3HAKAM https://m.edsoo
.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOI EPEfEHOTeKa
peakuuu. [loHsTHE O TOMOT€HHBIX U httns://m.edsoo
TeTEPOreHHBIX PEAKLIHIX ru/00adbe9a
[TonsATHE O XUMHYECKOM PAaBHOBECHH. BuboTeKa
@DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh OK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo
XUMHYECKOTO PABHOBECHSI .ru/00adc28c
bubnuoreka
OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC OK
peakuuu https://m.edsoo
.ru/00adcade
Teopust FIEKTPOTUTUUECKON EI?EHOTeKa
nuccoraiuu. CUIbHBIC U clla0bie httns://m.edsoo
SNCKTPOIHTEL ru/00adcd68
HoHHbIe ypaBHEHHUS peakui bubnunoreka



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
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LHOK
https://m.edsoo

.ru/00add448
. bubnunoreka
XHUMUYECKHE CBOMCTBA KUCIOT B
12 OCHOBaHHH B CBETE MPEICTABICHUIA 00 HOK
. https://m.edsoo
AJIEKTPOJUTUYECKON JUCCOIHAITIT ru/00add5ds
. . bubnunoreka
XuUMHUUYECKHEe CBOMCTBA COJIEH B CBETE
13 npeACTaBICHUN 00 LIOK
. https://m.edsoo
AIIEKTPOJUTUYECKON JUCCOIHAITIT ru/00addsb2
Bbubnuoreka
. 1HOK
14 [TonsiTue o runponuse conen httns://m.edsoo
.ru/00add9d4
Bbubnuoreka
15 O06001IeHNEe U CUCTEMATU3ALIHS LIOK
3HAHUU https://m.edsoo
-ru/00addd12
butnmoreka
16 [IpakTuueckas padora Ne 1. «Pemenue LIOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo
.ru/00addbfa
KontponbHas pabota Ne2 o reme LBII?IZIHOTeKa
17 .
«DNEKTPOIUTUYECKAS TUCCOLUALIUS httos-//m.edsoo
XUMHYECKHE PEAKIIUU B PACTBOPAX)» ru/00addeco
bubnunoreka
OO01mas xapakTepuCcTHKa raJOreHOB. LOK
18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE httns://m.edsoo
xJiopa ru/00addfe2
bubnnoreka
XnopoBogopoa. ColisiHast KUCIOTa, LOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHUE, httns://m.edsoo
TpUMCHEHMHE .ru/00ade104
[IpakTuueckas pabora Ne 2 o Teme Epginmexa
20 «HOJ‘IyHeHI/If: CO.TIjIHOI/I KHCJIOTBI, httns://m.edsoo
n3y4yeHue e€ CBOMCTB» ru/00ade348
B bubnuoreka
BIYMCIICHHS 110 YPABHCHUSAM LOK
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 httos-//m.edsoo
peareHTOB J1aH B U30BITKE ru/00ade48s
99 OO6m1ast XapakTepuCTHUKa JIEMEHTOB bubnuoreka
VIA-rpynibl IIOK
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https://m.edsoo

.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI. EPgIJ{IHOTeKa
23 = HaxoxneHue cepsl U € coev;[I/IHeHI/H‘/'I B httos-//m.edsoo
npupoie. XUMUYECKHE CBOHCTBA CEPBI ru/00ade64a
bubnmoreka
24 CepoBonopoi, cTpoeHue, pu3nueckue LIOK
A XUMHYECKHE CBOWCTBA https://m.edsoo
.ru/00ade802
Oxcunpl cepsl. CepHas KUCIIOTA, ]E[I/é)GIJ('II/IOTCKa
25 (bU3MYECKre U XMMUYCCKHUE CBONCTBA, httns://m.edsoo
MIPUMEHEHNE ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEIKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba buGnnorexa
og | MOTydeHuA CEpHOIl KUCIIOTHI. [IOK
XHUMHYECKOE 3arpsi3sHEHUE https://m.edsoo
OKpY>Karolen cpeibl COeIMHEHUIMU .ru/00adec8a
cephl
bubnmnoreka
97 Brruncnenme MaccoBOi 10U BBIXO/1a ILIOK
MPOAYKTA PEaKIIHU https://m.edsoo
.ru/00adec8a
OO01ast xapakTepUCTUKa 3JIEMEHTOB Bubnnoreka
08 VA-rpynnsl. A30T, paclipocTpaHeHHE LIOK
B Ipupoze, Gpu3ndeckue 1 https://m.edsoo
XUMHUYECKHE CBOICTBA -ru/00adeeat
AMMuak, ero ¢puznyeckue u bubmmorexa
29  XUMHYeCKHE CBOWCTBA, MOJTYYCHHE U I#[?I; /m.edsoo
TpHUMCHEHHE ru/00adf004
[IpakTrueckas padota Ne 3 o Teme bubmmorexa
30 «HounyquHe aMMHaKa, H3ydeHue ero ﬁ?f 1im.edsoo
cBOHCTEY .ru/00adf180
bubnmotexa
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u LHOK
XUMHUYECKHE CBOKMCTBA https://m.edsoo
.ru/00adf306
Hcnonb30BaHnE HUTPATOB U CONEN bubmmoreka
30 aMMOHMS B KaUeCTBE MUHEPAITBHBIX HOK
ynoOpeHnii. XMMHYeCKOe 3arps3HeHHE https://m.edsoo
.ru/00adf518

OKpY KaloIen Cpeibl COeTMHEHUSIMU
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a30Ta

docdop. Oxcun pochopa (V) u EP(I;GIJ{IHOTeKa
33
dbochopuas KI/ICJ‘If)Ta, buznveckue u httos-//m.edsoo
XUMHUYECKHE CBOMCTBA, TOJTYICHUE ru/00adf68a
Hcnons3oBanne pocdartoB B kKauecTBe Bubmmorexa
34 MUHEPaJIbHBIX YIOOPECHH. LIOK
3arpsi3HEHUE PUPOIHON Cpeibl https://m.edsoo
pocdaramn -ru/00adfc20
bubnmoreka
VYriepon, pacnpocTpaHeHHE B LOK
35 an/IPoL[e, bu3nYecKue 1 XUMHYCCKHE httos-//m.edsoo
cpouctsa .ru/00adfd9c
Oxcupel yriaepona, ux Gu3nveckue u Bubmorexa
XUMHUYECKHUE CBOWCTBA. [IOK
36
DKoJoru4ecKkue npooIemsl, https://m.edsoo
CBsI3aHHBIE ¢ OKcHaoM yraepoaa (1V) -ru/00adfebe
Bubnunoreka
OK
37  VYroupHas KACIIOTA U €€ COH - i
https://m.edsoo
.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme Bubmuoreka
38 "[losydyeHune yrieKuciioro rasa. LIOK
KauecTBenHast peakius Ha KapOoHAT- https://m.edsoo
non" .ru/00ae027e
bubnuoreka
[TepBoHavyaIbHBIE TOHATHS 00 LIOK
39 OpPraHHYECKUX BEIIECTBAX KaK O httos-//m.edsoo
COCIIMHEHUSX YIIIepo/ia ru/00ae054e
butnnoreka
. OK
40  KpewmHHIi U €T0 COCIMHEHUS httos-//m.edsoo
.ru/00ae080a
[TpakTuueckas paborta Ne 5. Pemenue BubimoTeka
41 AKCIIEPUMEHTANBHBIX 33724 10 TeMe IIOK
«BaxHenme HeMeTauTbl U UX https://m.edsoo
COCTMHEHUS .ru/00ae0bf2
KonTponpnas pabota Ne3 mo teme BHO6£HOTeKa
42 «BaxHeinme HeMeTaJJTbl U UX 1 )
https://m.edsoo
COCAMHCHM) .ru/00ae0e18
43 OO01mmas XxapakTepuCcTHKa XUMUIECKUX bubnnoreka

9JICMCHTOB — MCTAJIJIOB.

HOK
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Meramnueckas cBI3b U

https://m.edsoo

METAJLTNYECKask KpUCTAIINYECKAsT .ru/00ae103e
pewmérka. @u3ndecKkre CBOMCTBA
METAILIOB
. bubnunoreka
XHUMHYECKHE CBOMCTBA METALJIOB.
44 DIEKTPOXUMHUUECKUN PsI HOK
p ¥ pAaA https://m.edsoo
HaIpsHKEHUH METaJIoB ru/00ae1156
OO6u1re criocoObl MOTyYSHHS
Bubmnoreka
MmertaioB. Ciasel. Belunciienus 1mo oK
45  ypaBHEHHUSM XMMUYECKUX pEaKLui, Ih{[t s-//m.edsoo
€CJIM OJIUH U3 PEareHTOB COJCPIKUT ru/00ae1156
puMecH
Bubmnoreka
1HOK
46  TlonaTue 0 KOPPO3UU METAILIIOB httos-//m.edsoo
.ru/00ae1278
Bubnnoreka
IIOK
47 [llenounble MeTAILITBI httos://m.edsoo
.ru/00ael14b?2
Bbubnnoreka
Okcuabl ¥ THAPOKCUIBI HATPUS U [HOK
48
KaJTus https://m.edsoo
.ru/00ae14b?2
Bbubnnoreka
49 IllenoynO3eMeIbHBIC METAJIIBI — [HOK
KaJIbILIMA U Mardui https://m.edsoo
.ru/00ae15e8
bubnnoreka
. HOK
50 Baxuelinme coenMHEHNS KAJIbIU httos://m.edsoo
.ru/00ae15e8
51 O0001IeHre 1 cCUCTEMAaTU3aIIH
3HaHUHU
Bubnnoreka
59 JKEcTKOoCTh BOJBI U CIIOCOOKI €€ LHOK
YCTpaHECHUS https://m.edsoo
.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme EHO?HOTGM
53 "}KéCTKOCTL"Boz[H 1 METOMEI €6 hitos://m.edsoo
yCTpaHeHIA .ru/00aelae8
54 AroMuHUNA bubnuoreka
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LHOK
https://m.edsoo

.ru/00aelc64
bubnnoreka
55 AmMdoTepHbIE CBOMCTBA OKCHIA U LHOK
TUIPOKCHUIA https://m.edsoo
.ru/00aelc64
bubnuoreka
OK
>0 Keneso Ihlttgs://m.edsoo
.ru/00ae1d86
Bbubnuoreka
Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a IHOK
57
(1) u xene3a (1) https://m.edsoo
.ru/00ae35e6
58 O060011IeHNEe U CUCTEMATU3ALIHS
3HAHUU
[Ipaktrueckas padota Ne 7. Permenue BubnroTteka
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME LIOK
«BaxkHeime MeTajbl U UX https://m.edsoo
COEIUHEHUS .ru/00ae3de8
Boeruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OUH U3 Bubnrorexa
60 peareHToB J1aH B U30BITKE UITU LIOK
COJIEPKUT IpUMECH. Brruncienus https://m.edsoo
MaccOBOM JIOJIM BBIXOJIa TIPOIYKTA .ru/00ae1750
peakiuu
61 O06o001IeHre U cCucTEMaTU3aIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxkHeHme MeTajIbl U X
COCUHEHUS»
bubnuoreka
63 Bemecrsa 1 MaTepuaisl B LIOK
MOBCEIHEBHON KU3HU YEIOBEKA https://m.edsoo
-ru/00ae3f50
bubnuoreka
64 XHUMUYECKOE 3arpsi3HEHUE HOK
OKpY>KaroIleu cpeibl https://m.edsoo
-ru/00ae4270
Ponp xvmuu B pelieHun brbmmorexa
65 LIOK

HKOJIOTUYECKUX MPOOIIeM

https://m.edsoo
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.ru/00ae4270

Bubnuoreka
PezepBHblit ypok. O6o01enue u LIOK
66 . 1 .
cUCTeEMAaTH3al s 3HaAaHUN https://m.edsoo
.ru/00ae0dOa
Bbubnuoreka
PezepBHblit ypok. O6o01eHue u LIOK
67 . 1 .
cucCTeMaTH3alusd 3HaAaHUU https://m.edsoo
.ru/00adb33c
Bbubnnoreka
PezepBHblit ypok. O6o01eHue u LIOK
68 . 1 .
cucTeMaTH3al g 3HaAaHUU https://m.edsoo
.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I. AximonepHoe 001iecTBo «M31aT€mbCTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus. Ypoku B 9 knacce : mocodue ans yuurens /H. H. I'apa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T"azeta «Xumus» U caiiT 1151 yautenst «5 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: TIpeameTHas KOMIEKIus «XUMHUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HbIE SKCTIEPUMEHTHI:
xumust. Komtekius Poccuiickoro o0mieo0pa3oBareisHOTo nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast oiuMITHaa mKOJIbHAKOB MO0 XUMHU
http://chem.rusolymp.ru Opranundeckasi XuMusi: JEKTPOHHBIH YICOHUK LIS CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS

http://www.chemistry.ru JTucraniimoHHas OJMMITHAJIA 10 XUMHH: TEIEKOMMYHHUKAI[HOHHBIN

00pa3oBaTeNbHBINA MPOESKT






