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IHHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa Mo XMMHUU Ha YPOBHE OCHOBHOT'O O0IEro 0Opa3oBaHUsl COCTaBlIeHAa Ha OCHOBE TPEOOBAHUI K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00ImIero oopaszoBanus, npeacraBieHHbx B ®T'OC 00O, a takke Ha OCHOBe (enepalibHON paboueii
[IPOrpaMMbl BOCIIUTAHUSL M C Y4ETOM KOHIICTIIMU IpernojaBaHus ydyeOHOro mpeamera «XuMus» B 00pa3oBaTelIbHBIX opranu3anusx Poccuiickoit
denepanuu.

[IporpamMMa mo xumMuu Ja€T NPEACTaBICHHUE O LIENAX, OOIIeH cTpaTerud OOy4YeHHs, BOCIMTAHHS U Pa3BUTHA OOYyYalOIIMXCA CPEACTBAMHU
yu4eOHOTO TpeIMeTa, YCTAaHABIMBACT O00s3aTENbHOE MPEIMETHOE COACp)KaHUE, MPEAyCMaTpUBAET paclpelesieHHe ero 1o KijaccaM u
CTPYKTYypUpPOBaHHE IO pa3jiesiaM U TeMaM MPOrpamMMbl MO XMUMHH, ONpPEAEsieT KOJUYECTBEHHbIE U KaYECTBEHHbIE XapaKTEPUCTUKHU COACpKaHMUS,
PEKOMEHIYEMYIO TOCJICIOBATEILHOCTh M3YYCHUS XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Tpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YUarolUXCsl, ONPEIeNIIeT BOZMOKHOCTH TMpeaMeTa JUIsl peanu3aliui TpedoBaHui K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TaKkke TpeOOBaHUHN K pe3yiabTaraM 0OydeHHsI XUMUHM Ha YPOBHE IIeen
M3Y4EHHUS MPEIMETa U OCHOBHBIX BHIOB yU4e€OHO-TIO3HABATEIBHON I€ATEILHOCTH 00YYaIOIerocs 0 OCBOSHUIO YUeOHOTO COJIepKAHMUS.

3HaHWE XUMHH CITYXUT OCHOBOU i (DOPMHUPOBAHHSI MHUPOBO33PCHHS 00YYAOIIErOCs, €ro MPEACTABICHUH 0 MaTepUaIbLHOM SAMHCTBE MHUPA,
BaXXHYIO pPOJIb UTPAIOT (HOpMUpPYEMbIe XUMHUEH MPEJCTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00 SBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTIX
penieHus T00aIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEYESCTBA — CHIPHEBOW, SHEPTETUUCCKOM, MHUINEBON M DKOJIOTUYECKOW OE30MacHOCTH,
po0GIieM 3IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliii BO3MOXKHOCTEH i camMopa3BUTHA W (OPMUPOBAHUSA KYIbTYPbl JIMYHOCTH, €€ oOmed U (yHKIHOHAIBHOM
TPaMOTHOCTH;

BHOCUT BKJaa B ()OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OO0y4aromuxcs, HaBBIKOB WX CAMOCTOATEIbHOW yueOHOMH
NESATEIbHOCTH, JKCIEPUMEHTATBHBIX M HCCIICOBATEILCKUX YMEHUH, HEOOXOJWMBIX KaK B ITOBCEJIHEBHOW >KH3HHM, TaKk W B MpodeccrHoHAIBHON
JeSITeNIbHOCTH;

3HAKOMHT CO CHEIH(DHUKON HAYIHOTO MBINUICHHS, 3aKJIabIBACT OCHOBBI IIEIOCTHOTO B3MVIAJIa HA €IMHCTBO NMPUPOIBI M YEIIOBEKA, SBIISICTCS
OTBETCTBEHHBIM 3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00yUaIOIIUXCS;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YSIIOBEKY, BHOCHUT CBOW BKIJIAJl B
9KOJIOTHYECKOE 00pa3oBaHue 00YJaOLIHXCS.

JlaHHBIE HampaBlICHUss B OOYYEHWHM XUMHH OOECICUYMBAIOTCS CHEIU(PUKON CoJepKaHus y4eOHOro TpeaMeTa, KOTOPBIA SIBJISETCS
MeJarornYecky alaliTHPOBaHHBIM OTpaKeHHEM 0a30BOI HAYKH XMMHH Ha ONIPEICTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa30BaHHS OPHEHTHPOBAH HA OCBOCHHE OOYUYAIONIUMUCS CHUCTEMBI TIEPBOHAYAIBHBIX MOHITHNA
XUMHH, OCHOB HEOPTAaHMUYECKON XUMUHU ¥ HEKOTOPHIX OTAETbHBIX 3HAYUMBIX MOHITHIA OpraHNYeCKON XUMUHU.



CTpykTypa copepkaHus IPOrpamMMbl 110 XMMHUU CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO Mojaxozaa K e€ usydeHuto. CopepikaHue CKIabIBACTCS
U3 CHUCTEMbI IOHATHM O XMMHMYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbl MOHATHM O XMMHYecKOH peaknuu. O0e 3T CHUCTEMBbI CTPYKTYpPHO
OpraHU30BaHbI 10 PUHIIMITY IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— y4€HUs O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKON TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAOTCS I1OCIEA0BATEIBHO OT
OJTHOTO YPOBHS K JIPYrOMY, BBINONHAA (PYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHHS CBOICTB, CTPOCHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS
U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOTrpaMMBI 110 XHMUHU CHOCOOCTBYET (hOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKOH COCTABIIAIONICH HAYYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM IMPHUPOJbI, HEHHOCTHOIO OTHOIIECHHS K Hay4YHOMY 3HAHUIO MU METOAAaM IO3HaHWs B Hayke. V3ydeHue XMMHH MPOMCXOIHUT C
MPUBJICUCHNEM 3HAaHUH 13 paHee H3yUeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipy wm3yyeHUMM XUMHMHU OPOUCXOIUT (HOpMUpPOBaHHE 3HAHUN OCHOB XMMHUYECKOH HAyKH Kak OOJAacTH COBPEMEHHOI'O €CTECTBO3HAHUA,
MPAKTUYECKON NEATETLHOCTH YeIO0BEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYyJBTYpHI. 3a7ada y4eOHOTO MpeaIMeTa COCTOUT B ()OPMH POBAHUH
CHUCTEMbl XMMMYECKMX 3HAaHMM — BaXHeHmMX (aKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKUX IOJOXKEHUH, JIOCTYNHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIIEHUH K HAYYHBIM METO/aM IO3HAHUS MPH W3YYEHHH BEIIECTB U XMMUYECKUX PEaKIIHii, B
(GOopMHPOBAaHUN U PA3BUTUH MO3HABATEIbHBIX YMEHUN M UX NMPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOW U y4eOHO-UCCIIE0BATENLCKON AesATEIbHOCTH,
OCBOEHUU MpaBUJI 0€30M1aCHOTO 0OpaIeHUs C BELIECTBAMU B MOBCEAHEBHOMN KU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHMs BaXKHOE 3HaUEHHUE MTPUOOPENN Takue 1ed, KaK:

— (opMHUpPOBaHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUUYECTBY, CAMOCTOSATEIBHOMY HMPHUHSATHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HamnpaBJIEHHOCTh 00yYEHHUs HAa CUCTEMAaTUYECKOe MPUOOILIEHHE 00yJaroMXCs K CAMOCTOSITEIbHON TTO3HABATENbHON 1€ TENbHOCTH, HAYYHbBIM
METOAaM MO3HaHUs, POPMUPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecrnieueHre YCIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYy4YarolMMUCS ONbITa Pa3sHOOOPAa3HOM JEesATEeIbHOCTH, TO3HAHUS U
CaMOII03HAHUs, KJIFOUYEBbIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIMH ), UMEIOLMX YHUBEPCAIbHOE 3HAUEHHE JUISl Pa3IMYHbIX BUJIOB JIEATEIbHOCTH;

— (popmupoBanue o0mell QyHKINOHAIBHON U €CTeCTBEHHO-HAyYHOW I'pPaMOTHOCTH, B TOM YHUCJI€ YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUS
OKPY>KaIOILIEro MUpPa, UCIIOJIb3Yys 3HAHUSI U OIBIT, MOJYyYSHHbIE IPU U3YUEHUH XUMUU, IPUMEHATH UX IIPU PEIICHUU MPOo0JIeM B TOBCETHEBHOM )XKU3HU
U TPYAOBOU E€ATEIIBHOCTH;

— (hopMupoBaHHEe Y 00yUaIOIIUXCSl TYMAHUCTHUECKUX OTHOUICHNUH, TOHUMAHUS LIEHHOCTH XUMUYECKUX 3HAHUH /17151 BBIPAaOOTKH KOJIOTHUECKU
11e1€c000pa3HOro MOBEACHUS B ObITY U TPYIOBOU JESATENILHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U CaMOBOCIUTAaHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(UIIs ¥ HANPaBIEHHOCTH JAJIbHEHIIEero 00y4eHusl.



OO1ee 4uCIIo YacoB, OTBEACHHBIX I H3yYSHHS] XMMHUHM HA YPOBHE OCHOBHOTO 00Iero o0pa3oBanus, cocTarisier 136 dacoB: B 8 kinacce — 68
yacoB (2 4yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmomnueckas cucrema xumuyeckux osyemenros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KAIbLHSI U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XMMHUYECKOW CBA3M. THIBI KPUCTAIUIMUYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KjaccaM HEOPraHMYECKHUX COCIMHEHUH, NE€HETHYECKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEmIoBOoMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCJICHUSI XMMHUYECKUX 3JEMEHTOB, 10 0OpaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
SHJOTEPMUYECKHE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoil peakuuu. IlonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakuusax. [IoHsTHME O TOMOreHHBIX M Te€TEpOreHHbIX peakuusax. I[lonsarme o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U NIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHbI,
aHUOHBI. MeXaHU3M JHMCCOLMALMM BEIIECTB C PAa3JIMUYHBIMU BHJIAMH XUMUYECKOH CBS3U.
Crenens aucconpanuu. CHIbHBIC U Ca0bIe DJIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcClOBHs HMPOTEKAHUS peakiMii HOHHOrO oOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJE B CBETE
npecTaBiIeHui 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCIIAMHM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
WCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pEAKIUU OT BO3JIECHUCTBHUS Ppa3IMYHBIX
(bakTOpOB, MCCIEI0BaHUE IIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMAIIUN
KHUCJIOT, IIeio4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMUs peakiuil MoHHOro oOMeHa (oOpa3zoBaHHE
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (FOpeHue, peakiu pasjIokKeHUs, COEAMHEHUS),
pacno3HaBaHUE HEOPTraHWYECKHWX BEIIECTB C MOMOIIBI0 KAaYECTBEHHBIX PEAKUUH Ha HOHBI,
pELICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
creneHu okucineHus. CrtpoeHue M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVUMHYECKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJIEHCTBHE C MeTaulaMH, HeMeTallJlaMH,
menoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxHenmue XJopuasbl
1 X HaXO0XJICHUE B IIPUPOJIE.



OOmas xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (QU3NYECKHEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceppl. CepoBonopon, cTpoeHue, (uU3MYECKHe M XUMHYeCKHe CBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMHUYECKUE PEakIuH,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMOoJydeHHUsl CepHOi KucioTel. Ilpumenenue
cepHoit KucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyiabgar-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arpsa3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakTepucTuka 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHCHHWE B MpUpoie, (PHU3UYECKUE U
XUMHUYecKkne cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XuMHIECKUe
CBOICTBa, nonyyeHue u npumeHeHre. Coau aMMOHHUS, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHass peaklysi Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ IMOJIYy4YEHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIBHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH Cpebl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckne u xummueckue cporctBa. Oxcun docdopa (V) u dhocdopnas kucnora,
dbusznueckue M XHMMUYECKHE CBOMWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKALMK, PacTIpOCTPAaHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
NOJy4eHHEe U IpUMEHEHHe. DKOJIOTHYecKue MpobieMbl, cBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HCTOYHUKU YTJIEBOJOPOAOB (Yrojib, MPUPOJIHBIA Tra3, HEPTb), MPOIYKThl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HUX pOJM B KM3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre U XUMHYECKHE CBOMCTBA, MOJy4Ye€HHE U TNPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[IpoGiemsl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHHUH (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3luaMu cepbl U €€ COeIWHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUZEOMATEpHajoB), HaOJroAeHHWE Tpolecca oOOYyIJIMBaHUS  caxapa TIOja  JeHCcTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU



KHUCTIOTHI, TIPOBEJCHHE KAYeCTBEHHOHN peakiuu Ha cyinb(ar-uoH W HaONoJeHHEe MpHu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KAueCTBCHHBIX peakuuid Ha HOH aMMoOHUsS U Qochar-uoOH W U3yUYeHHUE NPHU3HAKOB WX
MPOTEKaHUs, B3aHUMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJydeHHe, COOMpaHue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CHUJIMKATHOM MPOMBILIJIEHHOCTH, PELIEHNE 3KCIEPUMEHTANbHBIX 3a/1ad Mo TeMe «BaxHeimne
HEMETAaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJIEMEHTOB — METAJUJIOB HAa OCHOBAaHUU HX
nosioxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTauioB. PU3MUECKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTayjIoB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CiiiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILJICHHOCTH.

[[{enounble MeTalIbL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Mpupoae. Ou3nyueckue U XUMUUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3eMenpHBIE METAUIBI MarHuii M KaJubLUW: nonokeHue B Ilepuoamueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpOeHHME HMX aTOMOB, HAXOXICHHE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ouznueckne U XMMHUYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJAEHHE B Npupoae. Pu3nueckue u XMMUYECKHUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTAaTOB KOPPO3HUH METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOH (BO3MOYKHO UCTIOJIB30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUS XKeje3a B
Kucoposie  (BO3MOXKHO — HCIIOJNIB30BAHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMid HAa MOHBI: MArHUsI, KaJbIUs, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO HCIIOJIb30BaHKME BUAEOMATEpUasoOB), Ucciaeg0BaHne aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelIre MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyXKamoLas cpeia

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YelIOBEeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKPYKAroIIe cpepbl (MpeaenbHas I10MycTUMasi KOHIICHTPALHs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAILJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3CH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, TEopus,
aHaJIKW3,  CHUHTE3,  KilaccupUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCHEPHUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, Tras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 11, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc O0OYYCHHUsI XMMHUHU B €IUHCTBE YUECOHOM M BOCITUTATEIBHOM JICATEIHEHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA U  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIbBITAa JCATEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUE O MEPeAOBhIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUS O COIUAIBHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOW,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW H JPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOMH J1€ATEIbHOCTH MPH BBIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHWUU YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHH MMOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY IS
MOHMMAHUA  CYIIHOCTH HAyYHOW KapTUHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMBbIe Uil OOBSCHEHHs HaAOMIOJaeMbIX MPOLECCOB U SBJICHUH, IO3HABATENIbHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSATEIBHON paboOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOYyYEHHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEalbHOU
KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii u Tpyaa pa3IudHOro pojia, yBaXXeHHUE K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH NEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMECHCHUS
OPEMETHBIX 3HAHWKM [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAILHOW TPAaCKTOPUHU



MPOJOHKCHHUST O0pa3oBaHUsA C YYETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOM, U1 TOBBILICHUS! YPOBHS 3KOJIOTUYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATh UX XapaKTepHble MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XMMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yeMble B XHUMHH, MPEOOpPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTEepPU30BaTh CYIECTBEHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOINPOCHI B KAaY€CTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOIecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE TIOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJOIMH, OBIAaJCHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHHUs 3aJaBaTh BOIPOCHl (B XojJe auanora M (WIidM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XHUMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICI0BATEIbCKON JIEATENIbHOCTH MPHU PEIIEHHHM BO3HHUKAIOIIUMX MpPoOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeilicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOonee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4eOHbIX U IO3HABaTEeJIbHBIX  3aj1ad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUIA.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHIO O005S3aTEIbHOIO COAEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJalolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, creuuduueckue amis
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas WM MOJIEKYJspHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakius, Kjaaccuukamus
pEaKIMii: peaKkuy COSANHEHMs], peaKI[UK Pa3IoKEHUs, PEAKIIUN 3aMELEHUs, PEAKIIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,



NOJIIpHAasl M HEIOJIApHAsi KOBAJIEHTHAs CBA3b, MOHHAs CBsSI3b, MOH, KaTUOH, aHWOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHUKY JJIsi COCTaBIeHHS (OPMYJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COeIMHEHMH 1o (GopMyinaM, BHJI XHUMHYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenus B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oO0llee 4YHUCIO SJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHYECKHE CBOICTBa BEIIECTB pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALICHUI B pa3IMYHbBIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTEIBHONW JEATEIIBHOCTH — aHAlIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIacCU(UKALUIO, BBIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpOJA W KHCIOpOJa), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, peHodTanenH, METUIOpaHK U IPyTHe).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX INOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTD,
3EKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JAUCCOLMAIMS, pPEeaKlUu HOHHOTO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYecKas), KpUCTAIUIMYECKas pelETKa, KOppO3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COeIMHEHUN mo Qopmynam, BUJ XUMUYECKOW CBsI3U (KOBaJICHTHAsl, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoxrpymmna (b-rpynma)», maneie u Ooybliue MEPUOBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeleIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, IO TEMJIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

coOnrofaTh MpaBuja MOJb30BAHUS XHUMHUYECKOM TMOCyao u  J1abopaTOpPHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOTYYCHHIO
¥ cOOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa).



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIACC

KoanuecTBo yacoB

Ne HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl JJICKTPOHHIC (1tHpPOBHIC)
/o pasa porp Beero KouTtposabHbie IIpakTHyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
Pazgea 1. BemecTBO M XMMHUYeCKHE peaKu
11 [ToBTOpenwue u yriryOaeHne 3HaHU OCHOBHBIX pa3/ieioB Kypca 8 5 1 bubamoreka [HOK
' Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEaKITHil 4 bubmorexa LOK
' p peaxil https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTUYECKAS JUCCOLMALNSL. XUMHUUECKHE PEAKIIUU B 8 1 1 bubmmoreka [HOK
' pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pasjnen 2. HemeTanjibl 4 X cOeIMHEHUS
21 OO0mas XxapakTepUCTHKa XUMHUUECKUX 371eMeHTOB VIIA-rpynmesl. 4 1 Bbubaunoreka [JOK
' ["asioreHsl https://m.edsoo.ru/7f41a636
29 OO0mas XxapakTepUCTUKa XUMHUUECKUX 3JIEMEHTOB VIA-TpyIibL. 6 bubnuotexa [JOK
' Cepa u €€ coenMHeHUs https://m.edsoo.ru/7f41a636
23 OO0mas XxapakTepUCTHKA XUMHUUECKUX 3JIEMEHTOB V A-TPYIIIIbI. 7 1 bubnuotexa [JOK
' A3sor, hochop 1 uX coeTMHEHHS https://m.eds00.ru/7f41a636
24 OO0mas XxapakTepUCTUKa XUMHUUECKUX 3JIEMEHTOB [V A-rpymib. 8 1 2 bubnuotexa [IOK
' Yraepoa v KpeMHUI U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
HWroro mo paznery 25
Pa3nea 3. MeTa/uibl M HX COeIMHEHUA
. Bbub6imoreka [IOK
31 Obmme colCTE2 METAILIOR 4 https://m.edsoo.ru/7f41a636
. Bbub6immoreka [IOK
3.2 Bakueiinme MeTaIbl M UX COeTUHEHHS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasaeny 20
Pasnen 4. Xumusi H OKpyKaoImas cpeaa
4.1 BemectBa 1 MaTtepuansl B )KM3HU YEJIOBEKA 3 bubmmorexa LHOK

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

PesepBHOE Bpems

bubmmoreka [JOK
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
No KosnuecTBo 4yacos
11/-11 Tema ypoka Beero KonrTpousnsie | IIpakTnuyeckue Mo nany Mo paxry
padoTshI padoTsbI
1 [ToBTOpEHNE U3YyUEHHOIO B §-OM Kjlacce 1
2 Crenens okucnenusi. OBP. 1
3 TeroBbie 3P HEKTH XUMUYECKUX PEaKIHi 1
4 CKOpOCTh XMMHUYECKUX PEAKIIUH. 1
IIpakTuyeckas pabota 1. M3yuenue BiusHus
3) YCJIOBUH IPOBEJICHUS] XUMUYECKON PEAKLIUH 1
Ha €€ CKOPOCTb.
6 Oo6parumeie peakuuu. [lonstue o 1
XHUMHAYECKOM paBHOBECHH.
7 Cymnocts nponecca 3/C
8 Jucconuarysi KUCIOT, OCHOBaHUM U coJieit
9 CnaOble 1 cuIbHBIE ANEKTPONINTHL. CTeneHb 1
JMCCOLIMAITUH.
10 Peakuuu nonsoro ooMeHa.
11 I'unponus coneit.
12 KontponbHas pabora Nel no teme: 1
«IIpoBepka 3HaHU MaTepuaia 8 Kiacca»
13 XapaKkTepHUCTHKA TAJIOTEHOB 1
14 X1op 1
15 O600611eHre U crcTeMaTU3alys 3HaHUN 1
16 XJI0pOBOIOPOJI: OJTYUEHUE U CBOICTBA 1 1
17 KonTponbnas padorta Ne2 o teme 1 1

<<3J'ICKTp0J'II/ITI/I‘-IeCKaSI JUCCconuranms.




Xumudeckue pE€aKu B paCTBOpPaAXx»

18 Amnanus k\p. CosstHast KHCJIOTa U €€ COJIH. 1
19 [IpakTrueckas padota 3. [Tonyduenue 1
COJISTHOHM KHCIIOTHI U M3yYCHHE €€ CBOMCTB.
20 XapakTepucTHUKa KUCI0pOaa U CePBI 1
21 CBolicTBa U IPUMEHEHUE CEPBHI. 1
22 Ceposoaopoa. Cynbhusbl. 1
23 Oxcup (IV). Cepuucras kuciora. 1
24 Oxcup (VI). Cepnas kuciora. 1
[IpakTrueckas padota 4. Pemenue

25 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"Kucnopon u cepa"

2 XapaktepucTrka a3zoTa u gocdopa. 1
Du3nuecKue U XMMUYECKHE CBOWCTBA a30Ta.

27 AMMuax. 1

8 ITpakTuyeckas padota 5. Ilonydyenue 1
aMMHaKa ¥ M3y4E€HHE €ro CBOWCTB.

29 Conu aMMOHUSL. 1

30 A30THas KUCI0Ta 1

31 Coinn a30THOM KUCIIOTHI. 1

32 docdop 1

33 Oxkcun pochopa (V). Docdopnast kuciora u 1
ee COJIH.

34 XapakTepucTuKa yriaepoaa u KpeMHHUsI. 1
AJOTpOnUs yriaepoaa
XHUMUYECKUE CBOKCTBA yTIIepoa.

35 1
AncopOrusi.

36 Oxcup yrinepona (II) - yrapHslii ras.

37 Oxkcun yriepona (IV) - yrimekucierii ras.




VYronbHas kucnota u e€ conu. Kpyrosopot

38 1
yriepojia B pupoJie.
[IpakTuyeckas padora Ne 4 o Teme

39 "[TonyueHue yriaekucioro rasa. 1
KayecTBenHas peaxiysi Ha KapOOHAT-HOH"

40 Kpemuuii. Oxcun kpemuus (IV). 1

41 Kpemuuesas kucinora u ee conu. CTekio. 1
Llemenr.

42 XapaKkTeprucTUKa METaJIJIOB 1

43 KonTponbnas padorta Ne3 o teme 1
«BaxHel1e HeMeTaIbl U UX COSTUMHEHUS»

44 Haxoxzaenue MeTanioB B mpupoje v oo1ue 1
CIIOCOOBI UX NOJTYYCHHUE.
XHUMHUYECKUE CBOKMCTBA METAJLJIOB.

45 DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI 1
METaJIJIOB

46 CnnaBbl.

47 [IenouHbIe METAIIIBI

48 Marnuii. [llenouno3eMenbLHbIE METAILITHI.

49 Baxwnerime coeTMHEHUS KaJIbLKS. 1
KecTkocTh BOJBI.

50 AnmroMUHUI 1

51 Baxkueiiiine coeTUHEHNS aIIOMAHUSL. 1

52 Kerneszo 1

53 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHAN 1

54 CoennHeHNs Kelesa. 1
ITpakTuyeckas pabora Ne 7 Permenune

55 AKCTIIEPUMEHTAIIBHBIX 33724 110 TEME 1
"Meramibl."

56 Oprannyeckasi XuMus 1




57 [IpenenbHbIe (HACBIIICHHBIE) YTIIEBOIOPO/IBI. 1

58 HenpenenpHble (HeHACHIIIEHHBIE) Y B 1

59 O0600611eHre U cucTeMaTu3alus 3HaHU! 1

60 [Tonmumepsi. 1

61 [TpouzBogusie YB. CriupThl. 1

62 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1

63 KonrtponsHas padora Ne4 o reme 1
«BaxxHeiine MeTayulbl U UX COCTUHCHUSD)
AHanu3 KOHTPOIbHOM paboThl. KapOoHOBBIE

64 1
kucioThl. CioxHbBIC YQHUPHI. JKUPHL.

65 VriaeBonsl.

66 AMUHOKHUCIOTHL. benku.

67 PezepBHblit ypok. O6001eHne 1 1
crCTEeMaTH3aIus 3HAHUI

68 PezepBHblit ypok. O6o011eHNE U 1
CHUCTEeMaTU3als 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







		2023-11-13T08:44:42+0300
	Газдиева Ада Асламбековна
	Я являюсь автором этого документа




