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MHNOACHUTEJIBHASA 3ATIUCKA

[IporpaMMa 1Mo XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBliEHAa Ha OCHOBE TPEOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00mIero odpaszoBanus, npeacraBieHHbIXx B @T'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MIPOrpaMMBbl BOCIIUTAHUS M C YYETOM KOHIICMIIMU MpernojaBaHusl y4yeOHOro mpeamera «XUMHUs» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoi
denepanuu.

[IporpamMma mo xumuu Ja€T TpPEACTaBICHHUE O LENAX, OOIIel cTpaTerud OOy4YeHHs, BOCIHTAHUS M PAa3BUTHS OOYyYArOIIUXCS CPeICTBaMU
y4eOHOTO TpEeIMETa, YCTAaHABIMBACT O00s3aTENbHOE MPEIMETHOE COACp)KaHUE, TPEAyCMaTpPUBAET paclpelesieHue ero 1o KiaccaM |
CTPYKTYypUpOBaHHE TIO pa3jiefiaM U TeMaM MPOrpamMMbl MO XUMHH, OMpPEAEseT KOTUYECTBEHHbIE W Ka4eCTBEHHBIE XapaKTEPUCTUKU COJEp>KaHUS,
PEKOMEHIYEMYIO ITOCIICIOBATEILHOCTh M3YUCHHSI XUMHH C YYETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTro Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydaroluXcsi, ONMpeaessieT BOZMOKHOCTH MpeaMeTa sl peanu3aliui TpedoBaHnui K pe3ylbTaTaM OCBOCHHS] OCHOBHOM
o0pa3zoBaTeNFHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIero 0O0pa3oBaHus, a TaKke TpeOOBaHUH K pe3yibTaraM OOydeHHsI XUMHUH Ha YPOBHE IIeel
W3YYEeHHUs IIPEIMETa U OCHOBHBIX BHIOB yUe€OHO-TIO3HABATENIBHOMN NEeATEILHOCTH 00YUaIoIerocs o OCBOSHUIO yUeOHOTO COIepKaHus.

3HaHWE XUMHH CITY)KUT OCHOBOU I (DOPMHUPOBAHKSI MHPOBO33PCHHSI 00YJAOIIETOCs, €r0 MPEACTABIICHU 0 MaTepHATLHOM EAWHCTBE MHUpAa,
BXXHYIO pOJIb UTPAIOT (HOpMUPYEMbIe XUMHUEH MPEICTaBIEHUs O B3aUMOIPEBPAIICHUSX SHEPTUU M 00 SBOJIOIUHU BEIIECTB B MPHUPOJIE, O MyTIX
perieHus: TIo0aNbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MHUIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH,
mpo0GJieM 3IpaBOOXpaHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH I camMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPBl JHUYHOCTH, €€ oOmeld u (yHKIHMOHATHHOU
TPaMOTHOCTH;



BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH OOy4arolMXcs, HAaBBIKOB HMX CaMOCTOATEIbHON ydeOHOH
JESATEIbHOCTH, SKCIIEPUMEHTAIBHBIX U HMCCIEJOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IOBCEIHEBHOW JKM3HU, TaK M B NPOPECCHOHATHLHON
NeSTeNbHOCTH;

3HAaKOMHT CO CIEHU(PHUKONW HAYYHOTO MBIIUICHHS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3IV HA €IMHCTBO NPHPOJBI M YEJIOBEKa, SBISCTCS
OTBETCTBEHHBIM 3TAIIOM B ((OPMUPOBAHUH €CTECTBEHHO--HAyYHOU I'PaMOTHOCTH OOYYarOLINXC;

CocoOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSAM, K IPUPOZE, K YEJIOBEKY, BHOCUT CBOH BKIIaJ B
9KOJIOTHYECKOE 00pa30BaHue 00y4arOLIMXCS.

JlaHHbple HampaBiCHUs B OOYYEHWH XHMHUHU OOECIEUMBAIOTCSA CHEHU(PHUKONW COMACpX aHUA YYEeOHOTO TpPEAMETa, KOTOPBIM SBIISETCS
[e/1arOrMYecky aJalTHPOBAHHBIM OTpaXKeHHEM 0a30BOM HaAyKHM XMMUU Ha OIIPEIeIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30BaHHUs OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI
XMMHUHU, OCHOB HEOPraHMYECKONH XHUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHH OPraHU4eCKOi XUMHH.

CtpykTypa cofep)aHus MPOrpaMMBbI 10 XUMHH C(POPMHUPOBaHA HA OCHOBE CHCTEMHOT0 Moaxona K e€ uzydeHuto. ComepikaHue CKIIaIbIBACTCS
U3 CHUCTEMbI TOHATHH O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBbl MOHATHH O XMMHYeckoil peakuuu. OOGe 3TU CUCTEMbI CTPYKTYpPHO
OpPraHMU30BaHbI 110 IPUHLIUITY [10CJIEI0BATEILHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— Y4€HUS O CTPOEHUH aTOMa U XUMHUECKOU CBA3H;

— MPE/ICTaBJICHUH 00 3JIEKTPOIUTUYECKOM JUCCOLMALIMU BELIECTB B PacTBOpaXx.

Teopernueckue 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATENBHO OT
OJIHOTO YPOBHS K IpYIOMY, BBIIIOJIHSASL (PYHKIIMHM OOBSICHEHUS U MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEN MPAKTUYECKOIO MPUMEHEHHUS
U TIOJTyYEHUS N3y4aeMBbIX BEILECTB.

OcBoeHME MporpamMmbl 10 XUMHUHU CIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHHUS O XMMHUYECKON COCTaBISIOLICH HAayyHOW KapTHHBI MUpa B
JIOTUKE €€ CUCTEMHOH MPHUPOJbI, IEHHOCTHOIO OTHOIIEHHS K HAay4YHOMY 3HAHUIO MU METOAAaM IO3HaHWs B Hayke. M3yueHue XMMHMM MPOMCXOIHUT C
MIPUBJICYEHUEM 3HAHUM 13 paHee U3YyUeHHBIX Y4eOHbIX mpeamMeToB: « Okpyskatouuii Mup», «brnonorus. 5—7 knacces» u «®dusmka. 7 kiaacey.

[Ipy wm3ydyeHUM XUMHHM OPOUCXOIUT (HOpMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOM HAayKd Kak OOJAacTH COBPEMEHHOI'O €CTEeCTBO3HAHUA,
MIPaKTUYECKON J1eATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJBTYphl. 3ajaua y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCT€Mbl XMMHUYECKMX 3HaHMM — BakHeHmuMX (aKToB, NOHATHHA, 3aKOHOB U TEOPETUYECKUX TOJOXKEHUH, JOCTYNHBIX 0000IIeHni
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKu, B MPUOOLIEHUH K HayYHbIM METO/IaM MO3HAHMS MPU M3YyUYEHUH BEIECTB M XUMUYECKUX PEaKIHil, B
(bopMHPOBaHUN U PA3BUTHH MO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUH B y4eOHO-TIO3HABATEIBHOW U yuyeOHO-HUCCIIE0BATENLCKON NesTETbHOCTH,
OCBOEHMH TPaBUII O€30M1aCHOr0 OOpAIIeHUs C BEIECTBAMU B ITOBCEIHEBHON KHU3HH.

[Tpu n3ydeHnn XMMHUU Ha yPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHMs BaXKHOE 3HAUYCHHE IPUOOPETH TaKue 1eJIH, KaK:

— (opmupoBaHNE MHTEIIEKTYaJbHO DPA3BUTON JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHHIO, COTPYJIHUYECTBY, CAMOCTOSTEIHHOMY MPHHSTHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KHU3HU;



— HaNpaBJICHHOCTh O0YYEHHUS HAa CUCTEMATHYSCKOE MPUOOIICHHE 00YJIArOIIUXCS K CAMOCTOSTSIILHOM MTO3HABATEILHOM JICATSIIBHOCTH, HAYIHBIM
METOJIaM TI03HaHMS, (POPMHUPYIOIIMM MOTHBAIUIO M PA3BUTHE CIIOCOOHOCTEH K XMUMUU;

— o0ecrneueHue YCIOBHIA, CHOCOOCTBYIONIMX NPHOOPETEHUIO OOYYAIONIUMUCS OMBITa PAa3HOOOpPa3HOW NEATeIbHOCTH, IIO3HAHUS U
CaMOITIO3HaHUs, KIIFOUCBBIX HABBIKOB (KJ’IIO‘ICBBIX KOMHCTCHI_II/II;’I), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JACATCIBHOCTHU,

— (opmupoBanue oOmeH (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCJIC YMEHUH OOBSICHATH M OLICHHBATH SBJICHHS
OKPYKAaroIIIero MUpa, UCIIOJIb3Ysl 3HAHHSI M OIIBIT, IIOJYyYCHHBIC IPH U3YYCHUH XUMUH, IPUMEHAThH X IIPH PEIICHUH TPOOJIEM B ITOBCSTHEBHOM KH3HH
U TPYAOBOH JAEATEIBbHOCTH;

— hopmupoBaHue y 00yYaIOMUXCS TYMAHUCTHUSCKUX OTHOIICHHMA, TOHUMAHKS [IEHHOCTH XUMUYECKUX 3HAHUH 1)1 BBIPAOOTKH 3KOJOTHYECKH
11eJ1eco00Pa3HOro MOBEACHHS B OBITY M TPYIOBOM JCATEILHOCTH B LIEISX COXPAHEHUS CBOCTO 37I0POBbS M OKPYIKAIOICH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO W CAaMOBOCIUTAHHIO HA OCHOBE YCBOGHHUS OOIICUETIOBEYCCKUX
[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(UIIS ¥ HAPABIEHHOCTH JTAIbHEHIIIEro 00yYeHNUI.

OO111ee ynCIIO YacoB, OTBEACHHBIX ISl M3YyUEHHUS XUMHUH Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, cocrasiser 136 yacos: B 8 kiiacce — 68
yacoB (2 yaca B He/IeN0), B 9 kiacce — 68 4acoB (2 yaca B HEJEINIO).



COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux osaemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHMHMUYECKHUX
JJIEMEHTOB NEPBbIX TPEX MEPHOIOB, KalMs, KaJblMsl U HUX COCIAMHEHHH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukanus XMMUYeCKAX PeaKkuil M0 Pa3IMYHbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYacCTBYIOUIMX B peakUUH BELIECTB, MO TEmIoBOMY 3(QeKTy, Mo HM3MEHEHHUIO CTelneHen
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 yYaCTHIO KaTajlu3aropa). JK30- U
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHHUS.

[TonsiTue o ckopoctn Xxumudeckoi peakuuu. IloHarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusx. Ilonarue o
karanu3e. lloHarne o XxumuueckoM paBHOBecUU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XMUMHUYECKON peakluy U NOJ0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPAaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcioBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJIJIOB M HeMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIeCTB (XJIOpHJa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS Pa3IMUHBIX
(bakToOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIIIN
KHCJIOT, Ienodyed M coineld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIKUX IMPHU3HAKK NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIIENICHHE Tra3a, o0pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaklUUi (TOpeHHe, peakluu pas3iokKeHHs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTaiibl 1 HX cOeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJIaMH,
menouamu).  XuopoBopopod. ConsiHas —KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. [[eiicTBre XJI0pa ¥ XJIOPOBOJAOPO/Ia HA OpraHu3M YeoBeka. BaxkHenime Xmopuasl
U X HaXO0XJIECHUE B IPUPOJIE.



OO6mas xapakrtepucTthka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (puU3HYEcKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHe M XHMHUYecKHue cBoicTBa. OKCHIBI CEepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHus cepHoil KuciotTel. [Ipumenenue
cepHoii KucnoThl. COJIM CepPHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbhaT-uoH. HaxoxneHue
ceppl U €€ coelMHEHUH B TMpupoAe. XHUMHUYECKOE 3arps3HEHHE OKpYKawllehd cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUS.

OOmiass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNEHH OKHUCIEeHUS. A30T, paclIpoCTpaHeHHE B Tpupoje, (Quuveckue u
XUMHYeCKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaK, ero GU3N4ecKue 1 XMMUIECKHE
CBOICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHMsI, UX (PU3MUECKUE U XMMHYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
dbusznueckue W XUMHYECKHE CBOicTBa (OOIIMe Kak TMpeACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XUMHUECKOE 3arps3HEHUE OKPYXKAIOMIeH Cpelibl COSAMHEHUSIMUA a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAIIHA
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBA, mosyueHue. lcmonp3oBanue QocdaroB B KadecTBe
MUHEPATBHBIX yI00pEHUIA.

OO6mass xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUA. YTJIEepOo/, allIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupoe, pusmueckre u XuMUIecKne cBoicTBa. Ancopoums. KpyroBopotT yriiepoaa B mpupoe.
Oxkcunsl yraepoaa, ux GU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (I1V),
TUIOTEe3a TJI00AIbHOTO TMOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3QQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIiepoja
(MeTaH, 9TaH, OTHWJICH, AaleTWJICH, JTAHOJN, TJHIIEPHH, YKCycHas Kuciora). I[IpupogHbie
UCTOYHUKH YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX NepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepualbHOE EIHMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4eHHE U NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpEeMHUEBOU kucioTe. CUITUKATHI, UX HCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeiimume
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHne 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYeCKue U XUMUYECKHE CBOMCTBA TaJOTC€HOB M UX COCAMHEHHUI (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C OOpa3laMu XJIOpPHIOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauWBaHHMs  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYeHHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU



KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONIoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAITIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX ya0OpeHUH,
MoJlydeHue, coOWpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaka, MPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3y4YeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3Y4YEHHE MOJENeld KpUCTAUIMYECKHUX PEHIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACOpPOLMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MmojyyeHue, CoOOupaHue, pacro3HaBaHUuE
U W3y4YEHUE CBOMCTB YIJIEKHCIIOrO ras3a, MpOBEJEHHWE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE I[PU3HAKOB MX IPOTEKAHMS, O3HAKOMIIEHHWE C MNPOAYKUHUEH
CUJIMKATHOM MPOMBILIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJlad 1o teme «Baxuenmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTajiibl M X COeUHEHUS

OO0mass xapakTepUCTHKA XHMHYECKHUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuieckux aemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspKeHUW MerauioB. dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl moxydeHus: MeTaioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounbie MeTauibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX AaTOMOB, HaXOXJAEHHE B mpupoje. Puznueckre U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KajlblUU: TnoyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux saemMeHtoB J[. .
MenneneeBa, CTpOeHHUE aTOMa, HaxOXJAeHUE B mpupoae. Ouzndeckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (IU3UYECKUMH CBOWCTBAMH,
U3YYCHHE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KAJIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Keine3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NMHKA, *kene3a (II) u xenesza
(I1I), menu (II), HaGmroIeHWE W ONMKMCAHKME MPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeWImne MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoLas cpeaa

BemectBa u maTepuanbsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOEe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.



XUMHUECKOE 3arpsi3HEHHE OKpY Karollel cpeibl (MpesiesbHas JOMyCcTUMasi KOHIIEHTpaLus
BemecTs, ganee — [1JIK). Ponp xumun B pereHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meoscnpeomemmnuwie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€ MPU U3Y4YEHHUU XMMHHU B 9 Kiacce OCyIIECTBISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHUH,
ABJISIFOLUXCSL CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJINPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, NAPHUKOBBIN 3(p(eKT, TEXHOIOTrUs, MaTepHUasbl.

®usuka: Marepus, aroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUM 3apsl, IPOBOAHMKH, IOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (U3WYECKHE BEJIMYMHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIaHETHI, 3BE3/1bl, COHIIE.

buonorus: ¢orocunres, nsixanue, O6uocdepa, 3KocHUCTEMa, MHHEpaJbHbIE yIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBE
Mupa u o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4e0HO-HCCIIeI0BATENIbCKOM, TBOPUYECKOM W JPYrUX BHUAAX JIEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOU JI€ATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TIPOIIECCEe ATON Y4eOHOW AEATETHHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEJIEHHE W TOCTYNKH CBOUX TOBAapHILEH C MO3UIMHM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIlvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NpPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IMOJYyYEHHE HOBBIX 3HAHUHM MO XHMMH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IIPOIECCOB W SIBJICHUH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypO, HOCTYIMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUST aJIKOTOJsl, HAPKOTHKOB, KYyPEHHs), HEOOXOAMMOCTH COOJFOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY M peajbHOM
KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBakeHHEe K
TPyAy W pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHAIBHON CpeIe;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3a/1a4, CBA3aHHBIX C OKPYXaroLEeH MPUPOIHON CpeloH, 1JIsl MOBBIILEHUS YPOBHS SKOJIOTMYECKON
KYJbTYpPbl, OCO3HAaHUS IVI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TECOPUS, MPUHIUI, THUIOTEe3a, (akT, cucTeMa,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTebHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

YMEHMS HCIOJIB30BaTh MPHUEMBI JIOTUYECKOIO MBIIUICHUS IPH OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue AeCTBUA:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHHI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMHM U MPOBEACHHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS M BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOyYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIIpHAas INTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIeH NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JAEUCTBUMN, ONpe/IeIeHEe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINOJIHEHUH 331aHUM ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAaHMUSA,
YCTaHOBJIEHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyMuUCsT HayyHbIE 3HaHUS, yYMEHUS M CIOCOOBI JeHCcTBUMH, cnenuduyeckue s
npeaMeTHol o0nactu «XHUMHA», BHUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJEKYJA, XUMUYECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJds XHMHYECKOTO
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peaklusl, Kilaccupukanus
peaKkuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLiuu
oOMeHa, K30~ M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PagHMyC aToMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIICHTPALUs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHITHH W TPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBIeHHS (OPMYJ BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHs, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh Tabiauunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHSATUS «TJIaBHas moarpymma (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmume «llepronnyeckas cucremMa XHMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE
peakmuu (M0 YHMCIy M COCTaBy YYacCTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
dbdexty);

®  XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  TIOJTBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAaYECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® [PUMEHSATH OCHOBHBIE OIEPAIMH MBICIUTEIHHON IEITENIbHOCTH — aHalh3 U CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3aIlNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€i — NIl U3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUH,
€CTeCTBEHHO-HAYYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
000pyIOBaHHEM, a TaKXKe NpaBWIaM OOpaIIeHUs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHUCTIOT C TIOMOIIBbIO HHIUKATOPOB (JTakMycC, peHon(TaIenH, METUIIOPaHX U APYyTHE).

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:

® pAacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, NOH, KAaTHOH, aHHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENCHh OKHUCIICHHUS, XUMHUYECKas PEeaKIHs, XUMUYEeCKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMALMs, peakU HOHHOro OOMeEHa,
KaTaJIn3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, HPEIeNbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY Ui COCTaBJICHHMsS (OpMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, NPHUHAIJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUThb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PaCIpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NIEPUOJOB U TJIaBHBIX NOAIPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON JTUCCOUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKIUH,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MIPOBOAUTH PACUETHI IO YPAaBHEHNIO XMMUYECKOH peakiui;

coOuoaTh NpaBWja IOJIB30BAaHUS XUMHMUYECKOW TIOCYJIOM U J1IaOOpaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIy4YEHUIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro Tasa).



TEMATHYECKOE INTAHUPOBAHMUE
9 KJIACC

KoanuecTBo yacoB

Ne HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl JJICKTPOHHbIC (ItHPPOBLIC)
/o pasa porp Beero KouTtposabHbie IIpakTHyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
Pasnen 1. BemecTBo U XUMHYeCKHE PeaKIMU
11 [ToBTOpenwue u yriryOneHre 3HaHU OCHOBHBIX pa3/ieioB Kypca 8 5 1 bubamoreka [HOK
' KJacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEaKITHI 4 bubmorexa LOK
' p peaxtt https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTUYECKAS JUCCOLMALNS. XUMUUECKUE PEAKIIUU B 8 1 1 bubmmoreka [HOK
' pacTBopax https://m.edso0.ru/7f41a636
Uroro no pazaeny 17
Pasjnen 2. HemeTanjibl 4 X cOeIMHEHUSI
21 OO0mas XxapakTepUCTHKA XUMHUUECKUX 3JeMeHTOB VIIA-rpynmsl. 4 1 Bbubaunoreka [IOK
' [asioreHsl https://m.edso0o.ru/7f41a636
29 OO01mas XxapakTepUCTHUKA XUMHUUECKUX 3JIEMEHTOB VIA-TpyIIbI. 6 bubmuoreka [{OK
' Cepa u e coenMHeHUs https://m.edsoo.ru/7f41a636
23 OO0mas XxapakTepUCTHKA XUMHUUECKUX JIEMEHTOB V A-TpYIIIIbI. 7 1 bubnuotexa [IOK
' A3sor, hochop 1 BX coeTMHEHHSI https://m.edso00.ru/7f41a636
24 OO01mas XxapakTepUCTHKA XUMHUUECKUX 3JIEMEHTOB [V A-TpyIIibl. 8 1 2 bubnuotexa [JOK
' Yraepoa v KpeMHUI U MX COCTMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 25
Pa3znen 3. MeTanibl 4 MX COeTMHEHUSI
. butmmoreka [IOK
3.1 OO01Me CBOMCTBA METAIIJIOB 4 https.//m.eds00.ru/7f41a636
. Bbub6immoreka [IOK
3.2 Bakueiinme MeTamIbl M UX COeTUHEHHS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasaeny 20
Pa3nea 4. Xumusi H OKpy:Kaomas cpeaa
4.1 BemectBa 1 MaTrepuansl B )KM3HU YEJIOBEKA 3 bubmorexa LHOK

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

PesepBHOE Bpems

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHME

9 KVIACC
N KosuyecTBo 4acoB
[
. Tema ypoka Konrtpoubnbie | IlpakTuyeckune
n/n P Bcero P P Ilo niany Ilo gakty
padoThI padoThbI
1 [ToBTOpEHME H3YYEHHOTO B 8-0M KjIacce 1
2 Crenens okucienus. OBP. 1
3 Tennobie 3G HEKTh XUMUUYECKHX PEAKIIHMA 1
4 CKOpOCTh XMMHUECKUX PEAKIIH. 1
[Ipaktuueckas padota 1. 3yuenue BnusHus
5 yCIIOBUH MPOBEACHUS XUMHUYECKON peaKInu 1
Ha €€ CKOPOCTb.
5 Oo6partumbie peakmuu. [ToasTHe 0 1
XMMHYECKOM PaBHOBECHH.
7 Cymnocts nporecca I/(C
8 Juccomuanus KUCJI0OT, OCHOBAaHUM U COJIEH
9 CnaOble 1 cuIbHBIC ANEKTPONUTHL. CTeneHb 1
JIICCOITHAITUH.
10 Peakuuu nonsoro ooMeHa.
11 I'maposns coneil.
12 KonTponbhas padorta Nel o teme: 1
«IIpoBepka 3HaHMI MaTepHana 8 Kiacca»
13 XapakTepHUCTHKa raJIorT€HOB 1
14 X1op 1
15 O060011eHre U cHcTeMaTH3alys 3HaHU! 1
16 XJIOpOBOAOPO/: TOJY4YEHHE U CBOMCTBA 1 1
17 KonrtponsHas padora Ne2 o reme 1 1
«DJIEKTPOJIUTHICCKAS JINCCOTIHAIIHSL.




XHUMHUYECKUE PEAKIIMH B pacTBOpax»

18 Amnanmu3 k\p. CosiHasi KHCJIOTa M €€ COJIH. 1
19 [TpakTuyeckas padora 3. Ilomyuenue 1
COJISTHOHM KHMCJIOTHI M MU3yUYCHHE €€ CBOWCTB.
20 XapaKTepuCTUKa KUCIOPOJIA M CEPBI 1
21 CBoiicTBa M IPUMEHEHHUE CEPHI. 1
22 Cepoonopon. Cynbduabl. 1
23 Oxcup (IV). Cepuucras kuciora. 1
24 Oxkcupa (VI). Cepnas xkucnora. 1
[IpakTnueckas padora 4. Pemenue

25 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 1
"Kucnopon u cepa"

26 XapakTepuctuka azota u pocdopa. 1
dusnueckue U XMMUYECKHE CBOKCTBA a30Ta.

27 AMMUax. 1

28 [IpakTnueckas padora 5. [lonyuenue 1
aMMHaKa ¥ U3y4eHHUe ero CBOMCTB.

29 Conr aMMOHWSL. 1

30 A30THas KUCIO0Ta 1

31 Comnm a30THOM KUCHOTHI. 1

32 dochop 1

33 Oxcun dochopa (V). DocdopHas Kuciora u 1
ee COJTH.

34 XapakTepucTUKa yriepoaa U KpeMHHUS. 1
AnnoTtponus yriepoja

35 XUMHUYECKHE CBOMCTBA YIJIEPOA. 1
AncopOrus.

36 Oxcun yrirepona (II) - yrapHsbrii ras.

37 Oxcun yrnepona (IV) - yriaekucisii ras.




VYronbHas kucnora u €€ conu. Kpyrosopor

38 1
yIJIepoJia B IPUpPOJIe.
[IpakTrueckas padota Ne 4 o Teme

39 "[Tory4eHue yriaeKucioro rasa. 1
KadecTtBeHHas peakius Ha KapOoHAT-HOH"

40 Kpemnawnii. Oxcun kpemuus (IV). 1

a1 Kpemuueas kucnora u ee coyid. CTEKIO. 1
LlemeHT.

42 XapakTeprucTuKa METAJIJIOB 1

43 KonTponbnas padota Ne3 mo teme 1
«Baxneiye HeMeTauIbl U MX COCTMHCHUSY

44 HaxoxieHne MeTaJijioB B IPUPOJIE U 00IIre 1
CIoCOOBI MX MOTyUYEHHE.
XHUMUYECKUE CBOMCTBA METAJLJIOB.

45 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI 1
METAJLJIOB

46 Cnassl.

47 Illenounbie METaIBI

48 Marnuii. [llenouyno3eMenbHbIE METAILIHI.

49 Baxxueitime coeTUHECHHS KaIbITH. 1
JKecTkoCTh BOJBI.

50 AJTFOMUHMI 1

51 Baxneiimme coequHCHNS aTIOMUHUS. 1

52 Keneso 1

53 O0o001IeHNEe U CHCTEMAaTH3alnsl 3HAHUI 1

54 CoeauHeHUs Kenesa. 1
[IpakTuueckas pabora Ne 7 Pemienue

55 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 1
"MeTtayuibl."

56 Opranuveckasi XUMUs 1




S7 IIpenenbHble (HACHIIIEHHBIE) YTIEBOIOPOADI. 1

58 Henpenenpabie (HeHackImeHHbe) YB 1

59 O06001IeHre U CHCTeMAaTU3alus 3HAHUN 1

60 [Tonumepsr. 1

61 ITpousBoansie YB. CiupTsl. 1

62 O600611eHre U crcTeMaTu3alys 3HaHU! 1

63 KontponbHas padota Ne4 o teme 1
«BaxxHenmme METAJJIbl U UX COCTMHEHHUS
AHanu3 KOHTposIbHOM paboTel. KapOoHOBEBIE

64 1
kucnoThl. Cnoxuble 23Qupbl. Kupbl.

65 YTIeBobL.

66 AMUHOKUCIOTHL. benku.

67 PesepBHrliil ypok. O6o01ieHue u 1
CHUCTEMaTU3alusl 3HAHUI

68 PesepBHeIil ypok. O600ICHHE 1 1
CUCTEeMAaTH3alHsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







