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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O OOLIEr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE (herepabHOM
paboueil mporpaMMbl BOCITUTAHUS U € YUETOM KOHIICTILIUU MPENoJaBaHus y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMum Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaroIUXCS CpEACTBaMH YYEOHOIo IIpeJMeTa, YCTaHABJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYPHUPOBaHUE IO pa3zeiaM U TeMaM IpOrpaMMbl 0 XMMUHU, ONpeeNIeT KOJIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TpeOOBaHU K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMS.

3HaHUE XUMHUH CIYXKUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliM BO3MOXHOCTEM M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 (yHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JeATETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeJOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMUCS CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuu. OOe ST CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBLHO OT OJHOTO YpPOBHS K JApYyromy,
BBITIONHSAST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BELIECTB.

OcBocHHE MPOrpaMMBI MO0 XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (popMHpOBaHUHU
CUCTEMBl XUMHUYECKUX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHUPOBO33PEHUYCCKOTO0 XapakTepa, S3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUNW M UX TNPUMEHEHUH B Yy4yeOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpUOOPENH TaKKUe 1IEH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEUICHUN, CIMOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe TMpHUOOIIeHHEe OO0YyJaroImuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GbOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YyMEHUN OOBSICHATH U OILICHHBATH SIBJICHHUSI OKPYXKAIOIIETO MUpPA, WUCIOJNB3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IyYCHUH XUMHUHU, MPUMEHATh HX TNpPU pElIeHUH MmpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA I BBIPAOOTKM JKOJOTHUYECKH IeIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi, cocTaBiigeT B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COAEPXAHUE OBYYEHUA

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX »diemMeHToB J[. .
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX IEPUOJOB, KaaMs, KadblLMsl MU HUX COEJAMHEHUH B COOTBETCTBUM C
HOJIOKEHHEM 3JIeMeHTOB B [leprnonnyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJbl XHMHUYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKONW PEIIETKHM M BHAA XMUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B PpEakUUH BELIECTB, MO TEMmIOoBOMY 3(deKTy, Mo H3MEHEHHUIO CTeHneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHUS.

[TonsiTue o ckopoctu xumudecko peakuuu. llonarne o0 oOpaTUMBIX U HEOOpaTHMBbIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEaKLUM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENIbHOM peakiuu. COCTaBl€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MeXaHu3M JAHMCCOLMAlMM BELIECTB C pa3IUYHBIMM BHJAMH XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIe DIIEKTPOTUTHI.

Peakuun monHoro o6meHa. YcinoBHsl MPOTEKAHUsl peaKlMii MOHHOTO OOMEHa, IOJIHbIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUW U COJIe B CBETE
IpEeJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMU Ha HOHBI.
ITonsATHE O THApPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTalloB (rpagura W aiMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peaKkIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLUALNU
KHUCJIOT, IIeJo4Yel U cojeil (BO3MOKHO HCIIOJIb30BaHME BHJEO MAaTEpUajoB), MPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIJENCHHE Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHE, pEaKLUU pa3oKEHUs, COECAVUHEHMS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAauyE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUS



OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CrtpoeHue M (PU3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoxa. ConsHas KHCIOTa, XUMHMUYECKUE CBOMCTBA, IOJIy4EHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHu3M 4esloBeka. BaskHele Xaopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 37geMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsSI aTOMOB,
xapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALMN KUCIOpPOJa U cepbl. XMMHUYECKHUE CBOICTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpPeNCTaBHTENS Kiacca KHUCIOT M crenudpuueckue). XUMHYECKUE pPEeakluu,
JeXallue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a IOJMydeHUs CepHOM Kuciotel. [IpumeHnenue
cepHOi KucinoTsl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl M €€ COoeIMHEHUH B mpupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOWEH Ccpenbl
COCJMHEHUSIMHU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XuMHueckue cBoiictBa. Kpyrosopot azora B npuposie. AMMUAK, €ro GU3NYECKUEe U XMMUUECKUE
CBOWCTBA, MoJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢u3mueckue M XUMHUUYECKUE CBoOicTBa (0OlIMe Kak NpeACcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cCpeibl COeIMHEHUsIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTporHble MOIUGPUKALIH
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. lcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHUI.

OO6mass xapakrtepuctuka 35eMeHTOB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHH OKHCICHHS. YTIIEepO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, Ux pU3NUecKue U XMMHUYECKHe CBOWMCTBA, IEHCTBHE Ha KUBbIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
CoNM, UX (PU3MYECKHMEe M XMMHUYECKHE CBOMCTBA, IMOJIyueHHWE U MNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWJEH, JTaHOJ, IJMIEPHUH, YKCycHas kuciuora). IlpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.



Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuge kpemuus (1V) u
KpEeMHUEBOU kucioTe. CHUIIMKATHI, UX HCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BakHeiimue
CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobrmembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MIPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (pU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTe€HUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cephl M €€ COCOTUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJEHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOX  JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cyib(paT-uOH W HaAONIOJIEHUE IpHU3HaKa eé
MPOTEKaHus, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMHakKa, IpPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-uoH W U3YYCHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3YUYEHHE MOJENIEeH KpUCTANIMYECKUX pEIIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C WPOIECCOM aJCOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHHE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M HW3y4YEHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHME C NPOLyKIHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBbHBIX 3aJad Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUJIOB HAa OCHOBAaHUU HX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHne MeTamioB. MeTalanyeckas CBsI3b M METAJNIMYECKas KpUCTasIndecKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKMe U XUMUYECKHE
cBoiicTBa MetanoB. OOmue crnocoObl MmoxydeHus: MeTaioB. [loHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTasuIbl: TTONOKEHUE B [leproanueckoil cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoae. PU3NUYECKHE U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanwus. [Ipumenenue
HIEJTOYHBIX METAJJIOB U UX COECTMHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajublLMi: nonokeHue B Ilepuoanueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJEHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KanbIus (OKCUI, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHCHHS.



AnmtoMuHui: nonoxkenue B Ilepumoamyeckoin cucteMe Xumudeckux siaemeHTtoB JI. .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NUecKue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucremMe XuUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyueckne U XUMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4YEHUE PE3YJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BUEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHCIIOpOoJie  (BO3MOXXHO  HUCIIOJIb30BAaHHWE  BUIEOMATEPUANIOB), MPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJjbllHs, alFOMUHUA, IMHKa, xene3a (l1) u xenesa
(1), meau (1), HaGmrOICHKE U ONMMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMH HATpHS,
Kamusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB), UCCIIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 33]1a4 110
TeMme «BakHeWIme MeTajljibl U UX COCIMHEHUSI.

XuMus M OKpyxKaoLas cpeia

BemectBa u Marepuaibl B MMOBCETHEBHOW KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB U XHWMHUUYECKHX peakiuii B ObiTy. IlepBas momomp npu XUMHYECKHUX OXKOTax H
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarollel cpefibl (MpeelbHas A0MyCTUMAasi KOHIIEHTPAIHs
Beniects, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0J0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Meoscnpeomemnnie ceasu

Peanuzarus MeXIpeAMETHBIX CBSA3EH NPU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMOHATHW, TaK W TOHATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeTTMPOBAaHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTePUAIIHI.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
paauOaKTUBHOCTb, MOJICKYJIa, JJICKTPUYECKUW 3apsll, MPOBOJHUKH, TMOJYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAss PEMIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, ’3KocHcTeMa, MUHEpAIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.






IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH L[EHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHUE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OPMALMEH O MEPEIOBBIX JOCTHKECHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 00LIecTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4yeOHOHCCIeI0BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOHl NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILEH C TMO3MIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYINKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAy4HOM  KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeloi, o posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMBbIe Ui OOBSCHEHHs HAOMIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOYyYEHHI0 M TO3HAHMIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIHCKON NEATEIBHOCTH, K OCOZHAHHOMY BBIOOPY
HAIPABICHHOCTH U YPOBHS OOYUYCHHS B NaTbHEHUIIIEM;

4) hopMHUPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHUI U HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOICHUS
npaBusl 0€30MacHOCTU MpH OOpallleHUH C XMMHYECKHMMM BEIIECTBAMU B OBITY U peanbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY H3YyUEHUIO MPOPECCH U TPyAa Pa3IUIHOTO POJia, YBAXKECHHUE K
TPYAy H pe3yibTaTaM TPYIOBOW JAEATEIHHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMW 10 XWUMHUHU, OCO3HAHHBIM BBIOOp WHIWUBUIYaTbHOW TPACKTOPUHU
NPOJOHKEHHUST 00pa3oBaHUs € Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATLCA B TPO(ECCHOHANILHOM cperie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU LIETIECO00Pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHUS, MIOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0Oe30macHOro obpasza »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U IICHXHYECKOMY 370POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XHUMHH, IS PEIICHUS
3a]1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOid, /Ui MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3ylIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHs, MPUHIUN, TUNOTe3a, (aKT, CHCTEMA,
MPOILIECC, KCIIEPUMEHT U APYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble Jiornueckme AeCTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIUICHUS TPU OCBOCHHH 3HAHHIM:
pacKpbIBaTh CMBICT XHUMHUYECKUX TOHATHHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUN
XUMHUYECKHUX BEIIECTB M XMMHUECKUX PEaKIUi, YyCTAaHABIUBATh MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXTy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYKIeHUS (MHIYKTUBHEIC, ISAYKTHBHBIC,
10 aHAJIOTHH ), JeJIaTh BBIBOJBI U 3aKITIOUCHHUS;



yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMs MOHATHS (IIpeIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMHYeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMPU PEIICHUHd Y4eOHO-
MO3HABATENBHBIX 33/a4, C Y4ETOM OTHX MOJEIBHBIX MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOPETEHUE OIbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIlMM M TPOBEIACHHUIO yYCHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOAEIaHHOM padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATH, aHATHM3UPOBATh U HHTEPIPETUPOBATH WH(DOPMALIUIO PA3TUIHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICPIKAaHMS, CIPaBOYHBIC TOCOOWs, pecypchl MHTepHETa), KPUTHUYECKH
OIICHUBATH MTPOTUBOPECUUBYIO M HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS YU4€OHBIX U MO3HABATEIbHBIX 33/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JIACTH HCHOJB30BaHUA HH(DOPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOPMAIM W WJUTIOCTPUPOBATH pEIIaeMbIe 3314l HECIOXHBIMA CXEMaMH, JHarpaMMaMU,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

yYMEHHE HCIONB30BaTh M AHATU3WPOBATh B MpoIecce y4eOHOW W HCCIIeN0BATENbCKON
JESTSIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
HA COCTOSIHHE OKPYXKAroIIe MPUPOIHON CPeIbl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe 1eCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XOoJe auanora ©u (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCHUTENHHO BBITTOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMyUYEHHBIC PE3YJIbTAThI TO3HABATEIIHLHON JESATSILHOCTH B YCTHBIX
U THUCHbMCHHBIX TEKCTaxX; JieJaTh IPE3CHTAIlMI0 PE3yJbTaTOB BBITIOJHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IMO3HABATEIbHOU W
MCCIIEIOBATENLCKON NIeATEeIhbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE yuéTa
oOIIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPJAHHAIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHIE KPUTEPHEB O OICHKE KavyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).



PeryasiTuBHbIe yHHBepcaJbHbIE y4eOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BHIOMpPATH
HanOonee dS(QeKkTuBHBIE CMOCOOBI pelmIeHHs YYeOHBIX M [O03HABAaTEIbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIIOJIHEHUM 33JaHUN C yd4y€TOM IOJy4YeHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEUICCTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBHUE MOJIyYEHHOTO PE3yibTaTa 3asBICHHOM 1IN,
YMEHHE HCII0JIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUHU 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0S3aTEIBHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanpHON paboyeld mporpamMMoOM, BBIICISIOT: OCBOCHHBIC
0o0y4aromMMHUCsT HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI JeHCcTBHMH, cnenuduyeckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JOEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonuy oOyuenus B 9 kJacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELECTBO, BAJIECHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHMS, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBS13b, TEIUIOBON 3((eKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JUCCOLMAIMs, PpEeaklUud HOHHOro OOMeHa,
KaTaJln3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHUCIWTEIb,  BOCCTAHOBMTEIIb,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, AIIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpPUCTAIJIMYECKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEAaKLUH, NPEIeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUs (OpMYJ BELIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUH;

® ONpeleNsIThb BAJEHTHOCTb W CTENEHb OKHUCICHUS XHMHUYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIch [lepronnueckoro 3akona JI. 1. MeHneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3iHuaTh MOHATHA «IJ1aBHas mnoArpymma (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele uw OosibliMe MEPUOJIBI,
COOTHOCHTHb 0003Hau€HHs, KOTOpblé HUMEIOTCSI B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o0l1ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSAM),



OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJieNax MaJbIX MEPUOIOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEUIECTB, II0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyYeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, 1eJIoueil u coel,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklUil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
pa3IMYHBIX KJIACCOB;

PaCKphIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLui;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX MTPEBPAILECHUH B Pa3INYHbIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuu;

coOyoaTh MpaBWa IOJIB30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpalleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUUYECKHX OIBITOB I10 MOJYYSHHIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUYECTBEHHBIN COCTAB Pa3jINYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, cyiab(aT-, TMIPOKCHA-UOHBI, KATHOHbl AMMOHMS W HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpaX HEOPraHUUECKUX BEILECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTENIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIeHHEe, CHUCTEeMAaTU3alUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOMCTB BELECTB M XMMHMUYECKHX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne ni/m Y —— pasi Beero Konrpoabnsie IIpakruyeckue f:é p?:f oBAaT e.1)11>m>1 e
padoThI padoThI pecypesr
Pa3znea 1. BemecTBO M XUMH4YeCKHe peaKkul
11 [ToBTOpeHue u yriaydiieHne 3HaHui 5 1 bubnuoreka [IOK
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmorexa LIOK
XUMHUYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo0.ru/7f41a636
22 omevenros Virrpymen Coparn et 6 BuGmorera L1OK
JUS—— https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX Eu6morexa 1TOK
23 onewenton VActpynmut. Asor. goepopnx T ! ipm ads00 /71412636
24 smeenros NArpymies Vesepor : ) 2 Bubmorera LIOK
KpEMEHA H ¥IX COeNUHEHHA https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bubmuorexa [{OK
3.1 Obume CBOHCTBA METAILIOB 4 https://m.edsg).ru/7f41a636
3.2 Baxxueiie MeTasuibl 1 UX COEIUHEHUSI 16 1 2 but6mmoreka [IOK
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‘ https://m.edso0.ru/7f41a636
Hroro no pazueny 20
Paznen ‘4. XHMHUS U OKPY/KAKOIIAs cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmorexa LIOK
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7
IMNOYPOUYHOE INIJTAHUPOBAHUE
9 KJIACC
‘ Ne \ Tema ypoka KosaunyectBo 4yacos ‘ Hara \ DJIeKTpOHHbIe HU(POBBIE ‘



https://m.edsoo.ru/7f41a636
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n/n Beero KonrTpoabubie  IlpakTHueckue  u3ydyeHusi o0pa3oBaTeibHbIE
padoThI padoTshI pecypcsl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUECKHX 31eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKI/IX 3JIEMEHTOB 1 bubmorexa [IOK

.. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padorta Nel mo teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kimacca»

Knaccudukanms xumuaecknx bubnuoteka [JOK

6 o 1 :
peakuuii Mo pa3IMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKInu HOHSII”)FI/IC 0 TOMOT€HHBIX U 1 bubmorexa HOK
DEAIH. https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIHIX
[ToHsITHE 0 XUMHUYECKOM

aBHOBecHUU. DaKTOPHI, BIUSIOIIHE
8 ﬁa CKOpPOCTh XI/IMI/I‘IECI(’Of/'I eaKmI/II/I 1 bubmorexa [IOK
p peaxtl https://m.edso0.ru/00adc28c
Y TIOJIOKEHUE XUMHIECKOTO
paBHOBECHS
OKHCIIUTENBHO- bubnmoreka [JOK

9 1 .

BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
10 Teopus 21EKTPOIIUTUYECKON 1 bubnuoreka [IOK

nucconuanu. CUIbHEBIE U cl1a0bIe

https://m.edso0.ru/00adcd68
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OJICKTPOJIMUTEI

11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JIACCOLIAAIINN
15 | e s e B LOK
. https://m.edsoo.ru/00add8b?2
AICKTPOJUTHYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/IeecaljcniaIlS/IOM:HJIaanHX bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbnas padorta Ne2 o teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYeCcKue https://m.edso0.ru/00addecO
pEeaKIMK B paCTBOpPaX»
18 Xmmacomme svmiersa o npmmepe Buamoterca LIOK
https://m.edso0.ru/00addfe2
xJjopa
19 | ummmcones cooorea. momyaone Buoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHHE
o
20 | Dlongacnms commron xaoromn bu6morera LIOK
N o ’ https://m.edsoo0.ru/00ade348
n3y4deHue e€ CBONCTBY»
21 Brrunciienus mo ypaBHEHHUSIM bubnuorexa [JOK

XUMHYECKHUX PEAKIUH, ECIIU OAUH

https://m.edso0.ru/00ade488
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U3 pCarcHToB J1aH B H30BITKE

OO61as xapakTepuCcTUKa SJIEMEHTOB

bu6mmorexa [IOK

22 VIA-rpymisr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJAU(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOWCTBA CEPBI

| ST oo, BuGorera LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
s | guoum e O o Buniorsa LOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEIMHEHUSIMH CEPBI

27 Brruncienune MaccoBoil 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
VA-rpymmt. Asor, Bu6morexa [JOK

28 PAcpOCTPAHCHHE B IPHPOZE, https://m.edsoo.ru/00adeeab
¢buznyeckue 1 XUMHUECKUE — '

CBOMCTBA
AMMHaK, ero @Hipmecxne u Bubmorexa [TOK

29 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE https://m.eds00.ru/00adf004
U IpPUMEHEHUe — '
[IpakTuueckas pabora Ne 3 o Teme Bubmorexa [IOK

30 «[lony4yenne aMMuaka, u3y4eHue

€ro CBOICTBY

https://m.edso0.ru/00adf180
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A30THAas KUCIOTa, €€ (hu3ndecKue u

bu6mmoreka [IOK

31 XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
| e et g BuGorra 10K
yAO0p ) N https://m.edso00.ru/00adf518
3arpsI3HEHUE OKPYIKAIOIIEH CPeIb
COEIMHEHNSIMH a30Ta
33 $§§§§ pﬁSIKISII:fn%);): q)(l?pll)jn(;gllljne u bubmorexa LIOK
p N https://m.edsoo0.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocdaToB B
34 KauyeCTBE MUHEPATbHBIX bubmuoreka [JOK
ynoOpeHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
5 | amcton perpocantane B LOK
PHPOIIE, 9 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcupsl yriaeponaa, ux GU3nIecKue
o | Lot B 10K
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHas KUCI0Ta U €€ COMH bubmorexa LIOK
https://m.edso0.ru/00ae006c¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakuus Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
30 | opnmmcomn oot o BuGmiorera LIOK
p m https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coenunenust bubmorexa OK

https://m.edso0.ru/00ae080a
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[TpakTrueckas padota Ne 5.
Pemenne skciepuMEHTAIBHBIX

bubmuorexa [JOK

e 3aj71a4 1o teme «BaxHeime https://m.edso0.ru/00ae0bf?2
HEMETaJUIbl U UX COCTUHCHUS
KonTponbnas padota Ne3 mo Teme Butmorexa LIOK

42 «BaxHelmme HeMeTallIbl U UX https://m.eds00.ru/00ae0e18
COCIMHCHHM S
OOm1ast xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB —

43 MeETaJI0B. MeTainuecKkas CBs3b 1 bu6mmoreka [IOK
MeTa/uIn4YecKas KpUCTaInyecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBA
METaJIJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.

44 DNEeKTPOXUMHUYECCKUN P BH6H_HOTeKa 0K

N https://m.edso00.ru/00ae1156
HaMpPsDKEHUH METaIJIOB
OO1u11e crnocoObl MOTyYSHHS
MeTtasuioB. CrutaBel. BeraucieHus
bu6nmoreka [JOK

4 11O YPapHCHHMAM XMMITTCCKHIX https://m.edso00.ru/00ae1156
peaxiui, ecu OJJUH U3 PeareHToOB
COJICPKUT TIPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB BH6H_HOTCKa 0K

https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

47 Ilenoumbie MeTanb https://m.edso0.ru/00ae14b2

48 OKcCHUIBI M TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIusI https://m.edsoo.ru/00ae14b2

49 [IleroyHO3EMENBHBIE METALIIBI — bubmuorexa [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8

50 BakHeiiime coeMHEHUS KaJTbIIS bubmorexa [TOK

A H https://m.edsoo.ru/00ae15e8

51 O0001IeHrEe U CUCTEMAaTU3 AU



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HaHUU

JKEcTKOCTh BOJBI U CLIOCOOEI €€

bu6mmorexa [IOK

52 yCTpaHCHUSs https://m.edso00.ru/00ae1886
o | Do pbor e 6o e B LOK
! https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AJTOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso0.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3amus
3HAHUU
[IpakTuueckas padorta Ne 7.
59 Pemrenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3a7a4 1o TeMe «BaxkuHeitnme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS»
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHTOB JIaH B U30BITKE UITN bubnmoreka [JOK
COJEPKUT pUMECH. Boraucienus https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaknuu
61 O060061IeHre U cucTeMaTH3aIus
3HAHUN
KonTponbnas padora Ne4 o teme
62 «BaxHeinme MeTaIbl U UX
COETUHEHUS»
63 BemectBa u matepuansl B bubmuoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBCC,I[HGBHOﬁ JKHU3HHU 4YCIIOBCKa

https://m.edso0.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
crCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UIAA YYEHUKA

Xumus, 9 knacc, 'abpuensa O.C., AkunonepHoe oomectBo «M3narenscrBo «IIpocBenieHune»
METOAUYECKHUE MATEPHUAJIbBI 1JIs1 YUUTEJIA

TaOuIb:

[lepuonuueckas cuctema XuMudeckux siemeHToB J[.1. Menneneesa, Tabiauma pacTBOPUMOCTH,
BJIGKTPOXHMI/I‘ICCKHI;'I pAaa HaIpsHKEHUA METAJIJIOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Buaeoypoku mo xumuu, 7-11 kmacc http://mriya-urok.com/categories/himiya/

HpCSGHTaHI/II/I K YpOKaM U BHCKJIACCHBIM MCPOIIPHUATUAM, XUMUSA
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauanpnsrit kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

MoanucaH: Xamepyesa MapuHa BnagumuposHa
Xa M e pye B a DN: S=Pecny6nuka Bypstus, C=RU, G=MapuHa
BnaaumunposHa, SN=Xamepyesa, CN=Xamepyesa
MapuHa BnagumuposHa,
E=director@school37uu.ru, MHH=032609183272,
M a p |/| H a CHWIIC=04196078867
OcHoBaHue: A Aensach aBTOPOM 3TOro AOKYMeHTa
MecTononoxeHue: MECTo nofnMcaHus
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