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IHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XUMHUM OCHOBHOTIO 001Iero ooOpa3oBaHus (yriayOJIEHHBIH
YpOBEHB) COCTaBJCHA HAa OCHOBE TPEOOBaHUU K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPECTABICHHBIX B
dI'OC 00O, ¢ yuerom PeaepanbHOil paboueid MporpaMMbl BOCIIUTAHUS.

[TporpamMMma mo xumuu paspaboTaHa ¢ LEIbI0 OKa3aHUs METOAMYECKON MOMOIIH
YUHUTEIIO B CO3/IaHUH paboue MporpaMmbl 10 y4eOHOMY MPEAMETY.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«XHUMMUSD»

[Iporpamma 1o XuMHUM Ja€T TPEACTABICHHE O UENsIX, OOIel cTpaTeruu
oOy4eHHMsI, BOCOIUTAHUS U Pa3BUTHs 00y4arOUIMXCsl CPEACTBAMU YUEOHOrO IPEeIMETa,
orpenenseT 00s3aTeNIbHOE MPEAMETHOE COACPKAHKUE, €ro0 CTPYKTYpY IO pasiesiaM U
TEeMaM, paclpeziesieHue 1o KjlaccaM, peKOMEHIyEMYO IIOCIIe10BAaTENbHOCTh U3YUEHHUSI
XUMHUHU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JJOTUKH YIECOHOTO
mpoIiecca, BO3PACTHBIX OCOOEHHOCTeW oOydaromuxca. B mporpamme mo Xumuu
YUUTBHIBAIOTCS BO3MOXKHOCTH Y4Y€0OHOrO MpeAMeTa B peanu3aluu TpeOOBaHUM K
IUIAHUPYEMBIM  JIMYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM Pe3yJIbTaTaM
oOyueHus W B (OPMUPOBAHMUM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHHOM
JESATEIIbHOCTH 00yYaroIIerocs o OCBOCHUIO Y4EOHOTO COJepKaHUsI.

W3ydyeHne XuMUHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OPUEHTHUPOBAHO
Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY, HEO0OXOIUMYIO U1t BBIPA0OTKU
MHUPOBO33PEHYECKUX OPUEHTHPOB, PAa3BUTHS HHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEH U
MHTEPECOB 00YyUaIOIIMXCsl, Ha TPOJIOHKEHUE O0OYUEHUsI HA YPOBHE CPEAHEro oOIero
oOpa3zoBaHusl.

3HaHME XUMHUH CIYXKUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHUS
00y4aromerocs, ero NpeCTaBICHUN 0 MAaTepUATBHOM €AMHCTBE MHUPA, BAXKHYIO POJIh
urparoT GopMUpyeMbIe XUMHUEN TIPECTABICHUS O IPEBPALICHUSIX YHEPTUU U BEIIIECTB
B TMpHUPOJIe, O TMyTSIX peIIeHUs TI00adbHBIX MPOOJIEM YCTOWYHUBOTO pPa3BUTHSA
YelloBEYeCTBA — CBHIPHEBOM, HHEPTEeTHUECKOH, TPOJOBOJIBCTBEHHON mpobiem,
po0IEMBbI KOJOTUYECKON O€30IaCHOCTH, TPOOJIEM 3APABOOXPAHEHHUS.

N3ydyeHne xumuu:

CHIOCOOCTBYET peanu3aliii BO3MOKHOCTEHN AJIsi caMOpa3BUTHS U (HOPMHUPOBAHHS
KYJbTYPBI JIMYHOCTH 00YyUaIOIUXCs, X 0011el 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHWE MBINIJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydarommxcs, HaBBIKOB HMX  CaMOCTOATEIBHOW  y4eOHOW  JESITeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX W  HCCICNOBATENIbCKUX YMEHUH, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B MPOGECCUOHATBHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAyIHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI
MPEJICTaBICHUNA O €IUHCTBE MPHUPOABI M UYEIOBEKA, SBISETCS KIFOYEBBIM ATAlOM B
(bOopMUPOBAHNHN €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYaroIINXCS;

CroCcOOCTBYET (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAayYHBIM 3HAaHUSM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B DKOJOTHYECKOE
oOpa3oBaHHue 00y4aIOIINXCS.



Jlanuble HampaBieHUS B OOyYEHHHM XHMHHM OOECIEUMBAIOTCSA CHernupuKoi
COJEp)KaHUsl INpeaMeTa, KOTOPbIM SBISIETCS MEJArorMueckyd aganTHUPOBaHHBIM
OTpa’kKEHUEM OIIPEAEIIEHHOTO 3Tana pa3BUTHUS XUMHH.

YrnyOnéHHbIN Kypc XMMHH OCHOBHOTO O0IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOEHHE OOYyYaOIMMHUCS CHUCTEMBI IE€PBOHAYAIBHBIX IOHATHI XHWMHHU, OCHOB
HEOPraHWYECKOM XMMHH, OCHOBOIIOJIATAIOIIMX IPEICTaBICHUM OOIIed XUMUU U
OTJEJIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMHH.

CrpykTypa conaepkaHus IpOrpaMMbl 110 XHMHUU C(HOpPMUPOBAHA Ha OCHOBE
CUCTEMHOT0 mnoaxona K e€ u3ydeHuto. CopaepkaHME CKJIaIbIBAETCSI U3 CUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CHCTEMbI MTOHATUH O XUMHYECKOU
peakuuu. OOGe STH CUCTEMBl OPIraHMW30BaHbl MO MPHUHLHUITY MOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MTPEICTABICHUIN Pa3HOTO YPOBHSL:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona J[.M. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYEHHMsI O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3U;

MPEACTABICHUN 00 3JEKTPOJIUTUYECKON AUCCOLMALIMY BEIIECTB B paCTBOPAX;

O XMMUYECKON KHHETUKE U TEPMOJAUHAMUKE.

B ocHOBY TeopeTHuecKUX 3HAaHUM MOJI0KEHBI SMITUPUUYECKH MTOTyUEHHBIE (DAKThI.
Teopernueckue 3HaHUS Pa3BUBAIOTCS NOCIEAOBATENBHO OT OJTHOTO YPOBHS K IPyroMy
U obecrneunBalOT OOYYaIOIIUMCA BO3MOXXHOCTh OOBSICHATH W MPOTHO3UPOBATH
CBOMCTBA, CTPOEHUE U 00JACTH MPAKTUUECKOTO IPUMEHEHHSI U3YyUaEMbIX BEILIECTB.

OcBoeHue cofiep>KaHus MPOrPaMMBbI 0 XUMHUH IMPOUCXOIUT C UCIIOJIb30BAHUEM
3HAHWI W3 paHee M3YUYEHHBIX YUYEOHBIX MPEIMETOB: OKPYX AU MHUp, OMOJIOTHS,
bu3nka, MaTeMaTuKa, reorpadus, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma OCHOBHOTO 001Iero o0pa3oBaHusi MO XUMHUM (YriayOnEHHBIM
YPOBEHb) OPUEHTHUPOBAHA HAa COXpAaHEHHE (PYHIAMEHTAJbHOTO  XapakTepa
oOpasoBaHus, crieluUKA yIeOHOTO TIpeaMeTa U 00SCIIeYeHUE YCIICIITHOTO 00yUeHUS
Ha CIEeAyIolleM YpOBHE oOpa3oBaHus. B mnporpaMme mno XUMHHM peanusyercs
pa3BUBAIOILAS U IPAKTUYECKAsl HAITPABICHHOCTh 00yUYeHUs1 XUMUH, TudPepeHnanms
oOy4eHHsl, BKITIOYaroas mpoQibHy0 MOATOTOBKY OOYYArOIIMXCS U MOCIEIYIOIIee
caMOOIIpeIeNICHHE B BIOOpE HaIlpaBJeHus: 00y4eHUs! B TPO(PHUIbHBIX Kilaccax.

YrnyOnénHoe  u3ydeHHME ~ XMMHUM ~ CHOCOOCTBYET — peaju3aluud  3ajay
npo(heCcCHOHANBHOM OPUEHTAlMM U HAIpaBJIEHO Ha MPEJOCTaBICHUE BO3MOXHOCTH
KOKJIOMY O0OydYarolmeMycsi NpOsSBUTb CBOM HHTEJUIEKTyaJIbHbIE M TBOpPYECKHUE
CIIOCOOHOCTH MPHU M3YUYEHUU YyueOHOTO MpeaMeTa, HEOOXOAUMBIE NIl IPOJOJIKEHUS
oOpa3oBaHMs U JaJIbHEHIIIeH TPYJOBON AESITEIbHOCTH.

[Iporpamma 1o xumuu (yriiyOJI€HHBIM ypOBEHb) MpeAHa3HayeHa IS
UCIIOJIb30BaHUSI B 00pa3oBaTEIbHBIX OpPraHU3alUsaX, PpeaJu3yIolUX POrpaMMbl
muddepennupoBanHoro  (yryOnéHHOro, TPOGUIBLHOTO) W3YYCHUS OTIACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I11IET0 00pa30BaHUsl.

OOpazoBaTenbHble (QYHKIMM XUMHUH, H3yd4aeMOW Ha YriayOJE€HHOM YpOBHE,
peann3yroTcs B mpoiiecce (GOpMUPOBAHUS 3HAHWN OCHOB XMMHYECKOM HAayKH Kak
00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKOW AESTENbHOCTU
YeJIoBeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBL. 3a/1aya y4eOHOro npeMera
COCTOUT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHUX 3HAHHM — Ba)KHEHIIMX (PAKTOB,
MOHATUH, 3aKOHOB W TEOPETHYECKUX TOJIONKEHUH, JOCTYIHBIX 0000meHui
MHUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HAyKH, B IPUOOIIEHNU K HAYYHBIM METO/1aM



MO3HAHUS TPHU HM3YYEHUH BELIECTB M XHUMHUYECKHUX peakiuii, (GOpMUPOBAHUU U
Pa3BUTHH NO3HABATEJIbHBIX YMEHMH U CIIOCOOOB JESATENBHOCTH U UX NMPUMEHEHHUH B
y4e0HO-TI0O3HABATENbHON M Y4eOHO-MCCIEA0BATEIbCKON JIE€ATENbHOCTH, OCBOCHHUU
IpaBuJI 6€30MaCHOTO OOPAIEHHS C BEIIECTBAMH B IIOBCEIHEBHON KU3HU.

HEJIA N3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMWUS»

[lenn m3ydeHHs XMMHM OTPAXAarOT HAIPABJIEHHOCTh OOYYEHHs Ha pa3BUTHE U
camMOpa3BUTHE JIMYHOCTH, GOPMUPOBAHUE €€ UHTEIIEKTA U OOIICH KYJIbTYPHI.

M3yyeHnne XMMUM HAIPABIICHO Ha JOCTHIKEHUE CIIEYIOIUX LIEeIICH:

(GopMUpOBaHHWE  MHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY NPHUHATUIO PEIICHUM,
CIIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

(opMHUpOBaHNE CUCTEMbl XMMHUYECKMX 3HAHUN KaK KOMIOHEHTa €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, KAK OCHOBBI JUIsl TIOHUMAHUS XUMUYECKOM CTOPOHBI SIBJIICHUN
OKPY’KaIOILEr0 MUPa, OCBOCHHE SI3bIKA HAYKU;

npuodiieHue o0yyarouMxcs K CaMOCTOSITENIbHOM — MO3HABaTElIbHOM |
MCCJIEI0BATENBCKONW NEATEIbHOCTH, K HAYYHBIM METOJaM MO3HaHUA, (HOPMUPOBAHHE
MOTHUBALMU U PA3BUTHE CITIOCOOHOCTEHN K U3YUEHUIO XUMUU;

(bopMupoBanue o0111eH (yHKINOHAIBHON 1 €CTECTBEHHO-HAYYHOU IPAMOTHOCTH,
B TOM YHCIE€ YMEHUH OOBICHATh M OLECHUBATh SIBJICHUS OKPYXAIOLIErOo MHpA,
UCIIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NTPU U3YUEHUH XMMHUHU, IPUMEHATh UX MpPU
pelieHnr npo6ieM B OBCEIHEBHOM JKHU3HU U TPYAOBOH 1€ATEIbHOCTH;

pa3BuUTHE y OOy4YalolMXCSl HMHTEepeca K HW3YYEHHIO XUMUU U cdepam
NEeSATEIbHOCTH, CBSI3AHHBIM C XHMMHEW, MOTHBALMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOILETO PO U HAIIPABICHHOCTH JaJIbHEHIIIET0 00yUYeHMS;

OCO3HAaHHE LEHHOCTH XMMHWYECKMX 3HAHUM B KWU3HU YEJOBEKA, ITOBBILICHUE
YPOBHSI DKOJOTHYECKOM KyJNbTYpbl, HENPUATHE ACHUCTBHM, MNPUHOCAIINX BpeEL
OKPY’KAIOIIEH CPEE U 30POBBIO JIFOJICH;

npruoOpeTeHrne OOyYarOUIMMUCS ONbITa CaMONO3HAHUS, KIIOUYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JJIs1 Pa3JIMYHbBIX BUIOB J€ATEIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMHS» B YHEBHOM IIVIAHE

Ha yrny6né€nnoe n3ydenne yaeOHOro nmpeamera « Xumus» orBoautcs 105 yacor
B 9 kiacce (3 yaca B HEJIENIO), TO €CTh 2 Yaca B HEJIEHIO 3a CUET 00s13aTeIbHON YacTH
OOIT OO0 u 1 waca 3a cuér wactu OOIl OOO, dbopmupyemoit y4dacTHHUKaMU
o0pa3oBaTeIbHBIX OTHOIIIEHUH.



COJEP KAHUE YYEBHOTI'O IIPE/IMETA

9 KVIACC

BeurecTBo M XUMHYECKasi peaKIHs

[ToBTOpeHne u yriyOjlieHME 3HAHUM OCHOBHBIX pa3felioB Kypca & Kiacca.
Crpoenne aroMmoB. CBOMCTBAa aTOMOB XUMUYECKHX 3JIEMEHTOB, UX KOJUYECTBEHHBIE U
KaueCTBEHHbIE XAPAKTEPUCTHKU (PaauyC, DJIEKTPOOTPULIATENIbHOCTh, 3HEPIHUs
noHu3zanuu). IlocnenoBaTeabHOCTh 3alONHEHUS 3JEKTPOHHBIX OpOUTalIe aTOMOB
MajblXx nepuoAoB. OCOOEHHOCTH 3allOJHEHMS SJEKTPOHHBIX OpOHTaNeld aTOMOB
Oonbiux mnepuonoB. [lepumoauueckas cucreMa XUMHUYECKUX JJEMEHTOB B CBETE
IPEACTABICHU O cTpoeHun aroma. CTeneHb OKUCIEHUS M BaJCHTHOCTb.
[IpencraBiieHre O MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB
(37EKTPOOTPULIATENIBHOCTD, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBONCTBA, KUCIOTHO-
OCHOBHBIE CBOICTBA OKCHUJIOB U THIPOKCHIOB) OT CTPOCHHSI aTOMa.

Crpoenue BeniecTBa. BeliecTBa B TBEpI0M, )KHJIKOM U Ta3000pa3HOM COCTOSIHHH.
Bunpl xuMudeckoil CBs3U: MOHHAsA, KOBaJICHTHAsI (HETIOJSIpHAs, OJIIpHasi ); OOMEHHBIN
U JIOHOPHO-aKILIEITOPHBIN MEXaHU3M 00pa30BaHUs KOBAJIECHTHOW CBS3H.

MexMoIIeKyJIipHble B3aMMOJEUCTBUS (BOAOpPOAHAsl CBsI3b, CHJIbI Ban-nep-
Baanbca). Tumbl KpuCTaUIMYECKUX PEUIETOK — aTOMHAs, MOHHAs, MeTajulMyecKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH MX CTPOEHHUsS. 3aBUCUMOCTh CBOMCTB BELIECTBA OT
THTIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMS XUMHAYECKUX peaKu.
Knaccudukanus XuMHUYECKMX peakUuid MO pPa3lIUyHbIM MpU3HaKaM (MO YHUCIy U
COCTaBY YYacTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY (D (DEKTY, 110 U3BMEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DJIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTajan3aTopa, 10 arperaTHOMY COCTOSIHUIO pearpyroIINX BEIIECTB).

DJIEMEHTBl XUMUYECKOW TEPMOJWHAMUKH. DHEPreTUKa XUMUYECKUX DPEAKIIHM.
TennmoBoit >(PpdekT XuMuUdYeckol peakiuuu. DK30- W DHIOTEPMUUYECKUE PEeaKIuH,
TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH I'ecca m ero cimencteus. BeramciieHns 1o
TEPMOXUMUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XUMHYECKOM peakuMu. 3aKOH JEHUCTBYIOIIMX MaccC.
@DaxkTophl, BIMSIOLNIME HA CKOPOCTb XUMHUYECKOM pEaKIUU. DHEPrus aKTUBALMM.
[Tonsitue o katanuze. epmentsl. UTHrHOUTOPBI.

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonstue o
XMMHUYECKOM paBHOBecuH, npuHuuI Jle [Ilarense. Y cioBus CMEIEHHs] XUMUYECKOTO
paBHOBecusa. DaKTOpbI, BIHSIOMIAE HA COCTOSIHUE XHMHYECKOIO PABHOBECHSI.
[IporHo3upoBaHre BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBpAICHUN B
pa3MuYHBIX YCIOBUSX HAa OCHOBE MPEACTABICHUH 00 H3YUYEHHBIX DJIEMEHTax
XUMHUYECKON KNHETUKH U TEPMOJINHAMUKH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkuu. OkucnuTenbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XWMHYECKHX JJIEMEHTOB, 3aBUCHUMOCTb OT CTEIEHU
OKHCIIeHHs. Baknple oxkuciaurenun W BOCCTaHOBUTENW. llepMaHranar kanus
(xapaktepuctuka). CocTaBlieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCMOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.



DNEeKTpOIUTHYECKasl JUCCOolUalnsl. XUMHUUECKHE peakuu B pacTBopax. Teopus
ANIEKTPOIUTUUECKON Aucconnanuu. PacTBopeHne kak (GU3MKO-XUMUYECKUH MpoIiecc.
[loHaTHe O THApPATaX W KPUCTALIOTHAPATAX. OJIEKTPOJIUTHI M HEDJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHU3M JUCCOLMAIMM BEIIECTB C PAa3IUYHBIM BHUIAOM
XUMU4eckoil cBs3u. CuibHble M cialOble 3IeKTPoJuThl. CTeneHb IUCCOIMAIINH,
KOHCTaHTa aucconuanuu. oHHOe Mpou3BeAeHUE BOAbl. BOAOpOAHBIN MOKa3aTENb.
NHaukaTopsl. DIEKTPOIUTHYECKAS TUCCOLMALNS KUCIOT, OCHOBAHUI U COJIEH.

Peakiuu noHHoro oOmeHa. YcClOBUS MPOTEKAHUSI PEAKIUNA HOHHOTO OOMEHa.
MonekynsipHble, MOJHBIE U COKpPAlIEHHbIE MOHHBIE yYpaBHEHUs peakuuii. CBoKCTBa
KHCJIOT, OCHOBAaHUW W COJIEH B CBETE€ MPEACTABICHHN 00 3JIEKTPOJIUTHUYECKON
nuccounanvv. KauecTBeHHbIE peaklini Ha HOHBI.

I'moponus coneri. NoHHBIE ypaBHEHUs THUIAPOJINA3A COJIEU. XapakTep Cpeabl B
BOJHBIX PACTBOPAxX COJIEH.

DKCIEpUMEHTAIBHOE U3YYEHUE BEUIECTB U SIBJICHHUI: 03HAKOMIICHHE C MOAEISIMU
KPUCTAUTMYECKUX PENIETOK HEOPraHMYECKUX BEHIECTB — METANIOB U HEMETAIJIOB
(rpaduta u anmasza), CJI0KHBIX BEIIECTB (XJIOpHUAa HATPUS);

UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHYECKOM PEaKIMu OT BO3ACHCTBHS
pa3NUYHBIX (HaKTOPOB;

OTBITHI, WIUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMHUYECKUX PEAKIIUIA;

UCCIIEJOBAHUE JJIEKTPONPOBOJHOCTA PacTBOPOB, Mpolecca AUCCOLUALNU
KHUCJIOT, IIEJI0YEH U CONEH;

MPOBEJICHUE OIbBITOB, WUIIOCTPUPYIOMIMX TPU3HAKKA MPOTEKAHUSA PEaKIIUMA
MOHHOTO 0OMeHa (00pa3oBaHUE OCajiKa, BbIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE WHAMKATOPOB (JaKMyca, MeTuiopaHxka u deHondranenna) s
OTpEENICHHS XapaKTepa Cpellbl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJEHNUE  OMBITOB,  WIIIOCTPUPYIOIIUX  MPUMEPHl  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbI KaueCTBEHHBIX peaKIuii
Ha HOHBI;

pellIeHHe  JKCIEpPUMEHTAJIbHbIX 33a7ad 1o  TemaM:  «OKHUCIUTENIbHO-
BOCCTAHOBUTENbHBIE  peakuun», «['uaponus  conel», «DNEKTPOIUTHUECKAS
T CCOLIHALTIS.

HemeTaunibl 1 MX cOeIMHEHUS

O6miass  xapaktepucthka HemeTauioB. (OCOOEHHOCTH CTPOEHUS AaTOMOB
XUMHUUYECKUX JJIEMEHTOB, TMPOCTHIX BEIIECTB, amioTponusi. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAIOB. (CpaBHUTENbHAsI XapaKTEPUCTUKA
COEIMHEHUI HEMETAJIJIOB.

OO6mass  xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CtpoeHne W (U3HUECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — TAJION€HOB. XUMHUYECKUE CBOMCTBA HAa MpUMEPE XJIopa (B3aUMOACHCTBHE C
MeTajulaMH, HEMETaJUIaMH, BOJOM, menoyamu). Xioposogopoa. ConsiHas KHUCIIOTa,
XAMHUYECKUE CBOMCTBA, NTOJy4YEeHUE, IPUMEHEHUE. [[elicTBHE XJIOpa U XJI0POBOIOpOAA
Ha OPraHU3M 4YeJIOBEKa. BakHeuIme XJIOpUIbl ¥ UX HaX0xaAeHue B ipupoe. [londarue
O KUCJIOPOJICOACP KAIINX KHCIOTaX XJI0pa U UX COJISIX.

V-VIA-rpynnel. OcoOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEpHBIE CTETNCHH
okucienusi. CTpoenne u (pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOpOAA H
cepbl. AJUTOTPOIHBIE MOIU(DUKAIIMN KUCITOPOAa U cepbl. XUMUYECKUE CBONCTBA CEPbI



(B3aMMOJEHCTBHE C HEMETAUIaMU, METaJJIaMU, KOHUEHTPHUPOBAHHBIMU a30THOW W
cepHoit kuciaoramu). CepoBOJIOPOA, CTpOEHUE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA
(KUCTIOTHBIE U BOCCTAHOBHTENIbHBIE CBOWMCTBA). OKCUJBI CEpbl KaK MPEICTaBUTENN
KHUCTIOTHBIX OKCHI0B. CepHHCcTas KuciaoTa u ee conu. CepHasi KUCioTa, pusndeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK MPeCTaBUTENS Kilacca KUCIIOT U crienuuueckue).
Conu cepHOM KUCIOThL. XUMUYECKUE PEAKIIUU, JISKAIINE B OCHOBE MTPOMBIIIUIEHHOTO
crioco0a MmoyrydeHus cepHor KucaoThl. [IpeacTaBieHuss 0 XMuMUYECKOM MTPOU3BOJICTBE
U CBs3aHHBIX C HUM mnpodeccusx. [IpuMeHeHue cepHON KHUCIOTHI U CYJb(aToB.
KauectBeHHble peakiuu Ha CylbPuT-, cylbPua- u cyibdpar-aHuonsl. Haxoxaenue
CEpbl U €€ COEIMHEHHI B MpHUpoAe. XUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpeibl
COCJIMHEHUSMH Cepbl (KHUCIOTHBIE JIOKIU, 3arps3HEHUE BO31yXa), CIOCOOBI €ro
MpeI0TBpaIICHHUS.

OOmast xapakTepucTHKa 3JIEeMEHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHE€HHE B NIpUpOJE, (PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C MeTaJJlaMH, BOAOPOJAOM, Kuciopogom). KpyrosopoT azora B
npupojie. AMMHaK, ero (u3nYecKue U XMMHUUECKUE CBOMCTBA (OKHCIEHUE, OCHOBHBIE
CBOMCTBa BOJHOIO pacTBOpa), NPUMEHEHHWE M TMOJIy4YeHHEe B Ja00paTopuu u
IPOMBINIUIEHHOCTH. WMOH aMMOHHS, JIOHOPHO-aKLENTOPHBIM MEXAaHH3M  €ro
obpaszoBanust. Coiau aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA (pa3iioKeHUe
U B3aMMOJIEHCTBUE CO IleJlouaMu), MpuMeHeHne. KadecTBeHHas peakiusi Ha WOHbI
ammonus. Okcuasl azorta (I, 11, 111, IV, V). A3oTtucras kuciaora. A30THas KHCJIOTa, €
NOJIy4eHHe, (PU3nYecKrue 1 XMMUYECKUE CBOMCTBA (00IIMEe KaK MPeICTaBUTENs Kilacca
KUCJIOT U crieuuduyeckue), mnpuMeHeHne. XUMHUECKUe peakiuy, JIeKalilue B OCHOBE
MOJIyYeHUs] a30THOM KHUCIOTHl B MPOMBIINIIEHHOCTH. HuUTpaThl W HHUTPUTHI.
KauecTBeHHbIE peaklMd HAa HUTpaT- U HUTPUT-AaHUOHBI. XMMUYECKOE 3arpsi3HEHHE
OKpY>Karollen cpe/ibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arPSA3HEHHE BO3/1yXa,
MOYBBI U BOJOEMOB).

docdop, amtorponHsie Moaudukanuu dochopa (Oenwiii 1 KpacHbiit Gocdop),
¢uznyeckue U XMMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C METAIaMU, KUCIOPOJOM,
rajjoreHamMy, KOHIEHTPUPOBAHHBIMU a30THOM M cepHOM Kuciotamu). OKCHIBI
dbochopa (I, V), dochopnas kucmora, (u3nyeckue W XUMHYECKUE CBOMCTBA,
nonyuenue. KauecrBennast peakuus Ha pocdar-nonsl. [IpencraBiaenns o ranoreHuiax
dbocdopa (111, V).

[ToHsiTHEe O MUHEpaNbHBIX YI0OpeHUsix. A30THbIE, (OCPOpPHBIE, KOMIIEKCHBIC
ynoopeHusi. XUMUYECKOE 3arpsi3HEHUE OKPYIKaIoIIeH cpeibl COSAMHEHUSIMH a30Ta U
docdopa.

O6mast xapakrepuctuka siemMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

Yraepon, ammoTpornHble Moaudukanuu (rpadut, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE U XUMHUYECKME CBOMCTBA MPOCTHIX  BEIIECTB
(B3aMMOJENCTBHE C METAJLIaMU, HEMETAJNIaMH, KOHUEHTPHUPOBAHHBIMU a30THOW W
cepHoil kuciotamu). Ilonstue o0 ancopOuuu. KpyroBopot yriepoaa B NpHUpOJE.
Oxkcunpl yriepoaa, ux (QU3NYECKHe U XUMUYECKHUE CBOMCTBA, IECUCTBUE HA >KUBbHIE
OpPraHu3MBbl, IMOJyYeHHE U NPUMEHEHHE. DKOJOTHYecKHe MpoodseMbl aTMochepsl,
cBs3aHHBIE ¢ oKkcuaoM yriaeposaa (IV). YronsHas kucnora u ee conu, ux pusndeckue
U XMMHYECKHE CBOWCTBA, MOJlyueHue U npuMmeHeHue. KapOoHatsl, ruipokapOOHaThI,



ux cBoWcTBa. KauecTBeHHass peakiuss Ha KapOoHaT-HOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHauasbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COCTUHEHUSX
yriepoja: yrieBoAOpOAbl (METaH, 3TaH, 3THJIEH, AUETUJIEH), ATaHOJI, TJIULEPHH,
yKcycHas kuciota. [IpupoiHble HCTOUHUKH YTIEBOAOPOIOB (YTroib, IPUPOIHBIN ras,
He(DTb), MPOAYKTHI UX MEePepabOTKU, X POJIb B OBITY U POMBIILIEHHOCTH. [ToHsATHE O
OMOJIOTMYECKU BaXKHBIX OPTAaHUYECKUX BEIIECTBAX — KHUPaAX, OTIKax, yriIeBoJax — U UX
pOJIH B ’KU3HU Y€JIOBEKA. EAMHCTBO OpraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

KpemHunii, ero ¢usnueckue MW XUMHUYECKHE CBOWCTBa (B3aUMOJECHCTBUE C
MeTauIaMH, KHCIIOPOAOM, YTIEPOJIOM, FAJIOr€HaMU ), IOJIyYEHUE U IpUMEHeHue. Poiib
KpeMHUs B mpupone u TexHuke. Oxcupa kpemuus (IV), kpemHHeBas KucCoTa,
CWIMKATHI: (PU3NYECKHE U XUMUYECKHUE CBOMCTBA, TIOJyUYeHHUE U IPUMEHEHHE B OBITY U
INPOMBIIUICHHOCTU. BakHellue CTpOUTENbHbIE MAaTepuaibl: KEpaMmHKa, CTEKJIO,
IIEMEeHT, O0eToH, kene300eToH. IIpoOiembl  G€30MacHOr0  MCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HHU.

bop. Ocobennoctu crpoeHust aroma. OOumMe NpeAcTaBiIeHUs 0 PU3NYECKUX U
XUMHUYECKUX CBOMCTBaxX. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOJAHBIX XJIOPUIOB (TAJIOT€HUIOB);

IPOBEJCHUE ONBITOB, OTPAXKAKOIIUX (U3MUECKHME W XHMHUYECKHE CBOMICTBa
raJIOT€HOB U UX COCIMHEHUI;

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

IPOBEICHUE KAaYECTBEHHBIX PEAKIUN Ha XJOpUI-, OpOMUI- U HOAUA-HUOHBI U
HaOJI0ICHUE MPU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOJII0/IeHNE npoiiecca oOyTrIMBaHUs caxapa noj JeNUCTBHEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCJIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI;

MPOBEICHNE KAUECTBEHHBIX PEaKUUid Ha CyJIb(pua-, CylbPuT- U cyiabpaT-uOHbI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE ¢ (PM3MUYECKMMU CBOWCTBAMHM a30Ta, pocdopa U uX COeTUHEHU,
oOpa3uaMu a30THBIX U (PochHOpHBIX yI00pEHUI;

nojlyueHue, coOupaHue, paclio3HaBaHUWE M U3Y4YEHHE CBOWMCTB aMMHaka,
M3y4YE€HUE CBOMCTB COJIE aMMOHWUS,

MPOBE/ICHUE KAaYECTBEHHBIX peaklUUid Ha WOH aMMOHUS, HUTPUT-, HUTpAT- U
dbocdaT-noHBI U U3YUCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3YYECHUE B3aUMOJCHUCTBUS KOHLUEHTPUPOBAHHOM Aa30THOM KHCIJIOTHI C MEIbIO,
CBOMCTB (hoCHOPHOM KHUCIOTHI U €€ COJIeH;

O3HAKOMJIEHHE C MOJEISMHU KPUCTAIUIMUYECKHUX PEIIETOK anmasa, rpapura u
dbymiepeHa, ¢ TporeccoM aacopOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTUBOTA3a;

NoJIyueHue, coorpaHue, pacrio3HaBaHUE U U3yUYE€HHE CBOMCTB YIJIEKUCIIOTO ra3a;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIMI HA KapOOHAT- U CUIIMKAT-UOHBI U U3YUYECHHE
MPU3HAKOB UX MPOTEKAHMUS;

M3Yy4YEHHUE B3aMMHBIX MPEBpAIIEHNN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3luaMd NPUPOJIHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIJIEHHOCTH;



pELIeHNE SKCIEPUMEHTAIBHBIX 33Ja4 M0 TeMe «BaxHelne HeMeTauibl U UX
COECTUHEHUSD.

MeTtaJsibl 1 X COeIMHEHUS

OO61ue cBoiicTBa MeTayuioB. O0IIas XapaKTepUCTHKAa XUMHUUYECKUX AJIEMEHTOB —
METAJJIOB HA OCHOBAaHMU HMX MoJiokeHusa B [leproanueckoil cucreMe XUMUYECKHUX
sanemeHToB /. 1. MenneneeBa u ctpoenust atroMoB. Metambsl A- u b-rpynm. CtpoeHue

MPOCTBIX BEIIECTB — METAUIOB. MeTainueckas CBs3b W MeTaJUIM4yecKas
KpUCTaJUIMuecKas pemierka (MpUMHUTHUBHAS KyOudeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOuyeckas, rpaHelleHTPUPOBaHHAs KyOuueckas, reKcaroHajibHast

IUIOTHOYNAKOBaHHAsA). 3aBHCHUMOCTh (DU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB. DJIEKTPOXUMUYECKUN psii HAPsOKEHU MeTaioB. O0me XuMu4ecKkue
cBoiictTBa MeTtaiwioB. OOmuMe cnocoObl TMOJYYEHHS METAJIOB, METaJUTyprHusl.
DOneKTpoJiu3 PacIulaBOB M pPAaCTBOPOB COJIEM KaK OJMH M3 CHOCOOOB IMONTYYEHUS
MeTayioB. [loHATHE O KOpPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aAIIMTHI UX OT
Koppo3uu. CraBsl (cTanb, YyTyH, AIOpaltoMuHuil, OpoHsa). [Ipumenenne metanios
Y CIUTABOB B OBITY W MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilesoynble MeTasuibl: IOJOKeHUE B Ilepuoguyeckon cHCTEME XUMUYECKUX
anemeHToB JI. M. MenaeneeBa, CTpOCHME HMX aTOMOB, HAXOKJICHHE B NPHUPOIE.
dusnueckre U XMMHUYECKHUE CBOICTBa (Ha MpUMEpe HAaTpHsl U Kaus), MOJIy4YEHHE.
Oxcuzpl U TUAPOKCUIBl HATPUS U Kaiud. [IpuMeHeHue 1menoYyHbIX METauIoB U MX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble  META/Ibl MarHdi W KalbLUMH:  IIOJOKEHHE B
ITepuoanueckon cucreme xumuueckux sneMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJEHHE B mpupoje. PU3NUeCKHe U XMMHUYECKHAE CBOWCTBA MArHUs U
KaJblug. BaxHeillne coequHEeHUsl KalblUusg U MarHus (OKCU[, THJIPOKCHUM, COJIH),
CBOMCTBa, NMpuMeHeHne. JXKeCTKOCTh BOJBI M CIOCOOBI ee ycTrpaHeHus. Kpyrosopor
KQJIBIUS B IPUPOJE.

AJFOMUHHAN: nIoJIokeHUE B [lepruonnueckoit cucteMe XMMHYECKUX JIEMEHTOB /1.
. MenneneeBa, cTpoeHHe aroma, HaxOoxJaeHue B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBA amOMHHHSA. AMQOTEpHBbIE CBOMCTBA OKCHAA WM THIPOKCHUIA
anmoMuHUSA. [I[puMeHeHne aatOMUHUSA U €r0 CIUIABOB.

Memannwvt b-2pynn

OO61ast xapakrepucTuka MeTaiioB b-rpymnmn (moOoYHBIX MOATPYIN): MOJ0KEHHE
B [lepuoanueckoii cucteme xumuueckux aeMentoB J1. 1. MenneneeBa, 0coOEHHOCTH
CTPOCHMS aTOMOB. SIBJIIEHME «IIpOBaja) JJIEKTPOHA HAa IPUMEPE CTPOCHMUS aTOMOB
XpoMa, Meau, cepebOpa. BasentHble cocTosiHHS aTOMOB d-3JIEMEHTOB, CTENEHU
OKHCJICHHSI aTOMOB B COEIMHEHUSAX. 3aBUCHUMOCTb KHCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THAPOKCUIOB METAJUIOB OT 3HAYEHMS CTEIIEHU OKMCIICHMS DJIEMEHTa B
COEIMHEeHUHU (Ha mpuMepe coeAruHeHul xpoma). [lepBoHavyabHbIe TPEACTABICHUS O
KOMILUIEKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENCHH OKuciacHUsA. OOmmme KpaTkue
NpeACTaBICHUs] O (PU3NYECKHMX M XHUMHYECKHX CBOWMCTBaX TMPOCTHIX BEIIECTB
(B3aUMOJEHCTBUE C KHUCIOTAMHU-OKHUCIUTENSIMHU), 00 KX OKCHUIAX, TMIPOKCUAAX WU
COJIsIX, UX puMeHeHuu. [IpencraBiennst 06 aMMuaYHbIX KOMIUIEKCAX cepedpa U MeIH.
KauecTBeHHBIC peakIuy Ha KaTHOHBI MeaH (2+) u cepedpa.



[{uHK: cTpoeHME aToMa, CTETIEHb OKHCIICHHs. XapaKTepUCTUKA (DU3NIECKUX H
XUMHUYECKUX CBOMCTB, MpUMEHEHHUE, aM(POTEepHbIE CBONCTBAa OKCHAA U TUIPOKCHUA.
KauecTBeHHbBIEC pEaKIIMM HA KATUOHBI LIMHKA.

JKene3o: crTpoeHune aroma, CTENEHW OKHUCIEHMs. HaxoxkaeHune B mpupoze.
Pu3nuecKkue U XUMUYECKHE CBOWCTBA XKeJe3a, MpUMeHeHnue. buonornyeckas poiib
xene3a. Oxcupl, Tuapokcuabl U conu xenesa (II) u sxenesa (I11I), ux cocras, cBoiicTBa
U nojiyyeHue. KauecTBeHHbIE peaKkIuy Ha KaTUOHKI Jkele3a (2+) u xkenesa (3+). Uyryn
U CTallb — CIUIaBbl >kene3a. [Ipon3BOACTBO YyryHa M CTald. OKOJOTHYECKHE
po0JIeMBbI, CBSI3aHHBIE C METAJLTYPrUY€CKUMU TPOU3BOICTBAMM.

DKCIepUMEHTAIbHOE U3YYEHUE BEILIECTB U SIBJIICHUI:

O3HAKOMJIEHHUE C 00pa3IlaMu METaJUIOB U CIJIABOB, X (PU3UYECKUMH CBONCTBAMU;

MOJEIUPOBAHNE METAINYECKON KPUCTATUIMUECKON PEIIETKY;

W3Y4YCHHE B3aMMOJECUCTBHSI METAJUIOB C BOAOW, C paCTBOPAMHM COJIEW U KHUCJIOT,
HCCJIEIOBAHUE TMPOIECCOB AJIEKTpOoau3a pacTtBopoB xjopuaa menu (1) m uommma
KaJusi, KOPpO3Uu METAJIOB;

M3y4yeHHE OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUJIOB KaJbLIUs U HATPUS C BOJOH,
UX THAPOKCHUAOB — ¢ okcuaoMm yriaepoja (IV) u kucinoramu;

U3Y4YEHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJIBIIUS, )KECTKON BODL;

M3y4YE€HUE MPOLIECCOB MOJTYUYECHUS THAPOKCUIOB XKENe3a, X XUMUYECKUX CBOWCTB;

U3Y4YCHUE TPU3HAKOB MPOTEKAHUS KAUY€CTBEHHBIX PEAKIMi HAa MOHBI (MarHus,
KaJIbLIMS, aJTIOMUHMS, [IMHKA, JKele3a (2+) u xkenesa (3+), meau (2-+);

HaOJII0JICHUE W OINHUCAHUE OKpAIIMBAaHUS TUIAMEHU HOHAMHM HaTpHs, Kalus U
KaJIbITUS;

uccienoBanne amQpOTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHMS, TUIPOKCHAA
xpoMma (IIT) u rugpokcuaa HUHKA;

pElIEHUE SKCIEPUMEHTAIBHBIX 3alad no TeMe «BaxkHeilmume MeTtamiabl U Ux
COCIUHECHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecrBa u Marepuanbl B MOBCEIHEBHOW >KM3HU 4YENOBEKA. BakHeniine
BEI[ECTBA W MaTepHalibl, 00JIACTM WX NPUMEHEHHs. be3onacHoe HCIOoIb30BaHUE
BEILIECTB U XUMUYECKUX peakiuil B ObITY. [lepBas moMoIb Npy XMMUYECKUX OKOTrax
Y OTPaBJICHUSIX.

HoBeie MaTepuansl 1 TEXHOJIOTHUU. [[pUHINIIBI «3E€TIEHOU XUMUN.

OCHOBBI  JKOJIOTMYECKOM TI'PAMOTHOCTH. XHMHS M 310pPOBbE. 3HAYEHUE
M3y4yaeMbIX XUMHYECKUX JJIEMEHTOB M HX COCIAMHEHUN i (DYHKIIMOHHUPOBAHUS
opraHu3ma uesnoBeka. [loHsTre o 310poBoM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKalollel cpelibl. DKOJIOTHYECKHE TPOOJIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEpOa, a30Ta, CEPBI, THKEIBIX METAIIOB. [loHaTHE O
[TJIK. Postb XuMuH B peIICHUN SKOJOTHYECCKUX TIPOOJIEM.

OKCIIEpUMEHTAIBHOE W3YYEHHE BELIECTB M SBJICHUM: O3HAKOMJIEHHE C
oOpasuiaMu MaTepHalioB (CTEKJIO, CIJIaBbl METaUIOB, MOJUMEpHBIE MaTepHalibl),
OTIpeJIeICHNE KUCIIOTHOCTH MPUPOIHBIX BOJI, MOJICTTUPOBAHKE MpoIlecca 00pa3oBaHuUs
KMCJIOTHOTO JIOK/I, U3YUYEHHUE €r0 BO3/ICUCTBUSI HA MaTEPUAIBI.

IToBTOpEeHue 1 00001IeHHE 3HAHUA OCHOBHBIX Pa3/1eJioB KypcoB 8—9 KiiaccoB

[Tepnonnueckuit 3akoH u [lepuoanyeckas cucremMa XMMUYECKHUX JJIEMEHTOB B
CBETE MPEJICTABICHUN O CTPOCHHSI aTOMa. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOICTB
XUMHYECKUX 3JIEMEHTOB U UX COCIMHEHUM B MIEPUOJAX U TPyIIIaAX.



CrtpoeHue BemiecTBa B TBEPAOM, >KMJIKOM U Ta3000pa3HOM COCTOSIHMM. Bupisl
XUMHUYECKOM CBS3U. 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKOU
PELIETKN ¥ BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanms XUMHYECKHX  peakuMid 1O  Pa3IMyHbIM  TPHU3HAKAM.
[IporHo3upoBaHue BO3MOKHOCTM IPOTEKAHHWS XUMHYECKUX IIPEBpAIlCHU B
Pa3IMYHBIX YCIOBUSAX HA OCHOBE IIPEACTABICHMM XUMHUYECKOM KHHETHKH W
TEPMOIUHAMUKHU.

XHWMHUYECKHE peakluu B pacTtBopax. ['maponus coiseld. Peakiuu OKUCIIEHHS -
BOCCTaHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBaHMH ¥ COJieH B CBETe MpeACTaBlIeHUH 00
IEKTPOIUTUIECKON TUCCOUALIMN U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUSAX.

Mesicnpeomemmuoie ceéa3u

Peanmnszanuss MeXNpeaIMETHBIX CBSI3€M IIPM HM3y4YEHUM XMMHM B 9 Kitacce
OCYILECTBIISIETCS YEPE3 MCII0JIb30BAHNE KAaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK W IMOHATUMN, IPUHATBIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHATHUS: sIBJEHUE (IIpoliecc), HAy4YHBIM (HaKT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHaliu3, CUHTE3, Kilaccu(ukamus, NEepUOAUYHOCTD,
HAOJIIOJIEHUE, HSKCIEPUMEHT, MOJEIMPOBaHUE, U3MEPEHHE, MOJIElb, TEXHOJOIHS,
MaTepHabl.

dusuka: BeIecTBo, TeJI0, PU3NUECKUE BEIUUNHBI, €AUHUIIBI H3MEPEHUs, Macca,
00BEM, KOJTMYECTBO TEIIOTHI, ATOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA,
CTPOEHHUE Ta30B, >KUIKOCTEH M TBEPABIX (KPUCTAIMYECKUX) TEN, KPUCTAIUINYECKAS
pEelIeTKa, AIEKTPOH, SIpO aToMa, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIbI, KBAHTHI,
paZvoaKkTUBHOCTb, aib(a-, OeTa- W TraMMa-U3IIydeHue, DSICKTPUUECKUN 3aps,
MPOBOJHUKH, TOJYNPOBOAHUKU, IHUAJIECKTPUKHU, COJHEYHBIA CHEKTp, pPa3joKEeHUe
0eJIoro cBeTa B CIEKT.

buonorus: sxocucrema, 6uochepa, poTocuHTE3, MpOIlEcCChl 0OMEHa BEIECTB,
MUHEpalbHble YAOOPEHUS, MHUKPOAJIEMEHThl, MAaKpOAJIEMEHTbl, MUTATEIbHbIC
BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOJBI, MOJIE3HBIC
MCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI, TIIaHETa 3EeMJIS.

TexHOJOorus: CTPOUTEIbHbIE TEXHOJIIOTHH, CENbCKOX035UCTBEHHbBIE TEXHOJIOIHUH,
TE€XHOJIOTHH 3JIEKTPOHHON TPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



INIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUSI MPOrPAMMBI  OCHOBHOI'O OOIIETro
oOpa3oBaHUs JOCTUTAIOTCA B X0Jie OOyYeHHs] XMMHHU B €IMHCTBE y4eOHOU U
BOCITUTATEIBHOM JIEATEILHOCTH 00Pa30BaTEIbHOM OpraHu3alii B COOTBETCTBUU
C TPaJULIMOHHBIMM  POCCUUCKUMU  COIMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHATHIMHU B 00IIECTBE MTpaBUIaMU U HOPMAMHU
MOBEJCHUS U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CaMOpPa3BUTUS H
COIMAIN3AIMU 00YyYaIOIIHNXCSl.

JIn4HOCTHBIE  pe3ydbTaThl  OTPAXAIOT TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAUUWd U
pacuIMpeHue onbITa AesITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIEHUSA K OTE€YECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M HCTOPUYECKOMY HACIEIWI0, TOHUMAHHUE 3HAYCHUS XUMHUYECKOU
HayKHU U TEXHOJIOTHUHU B )KU3HU COBPEMEHHOT0 OOIIECTBA, B Pa3BUTHH YKOHOMUKH
Poccun u cBOEro permoxa;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAJIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOILIEHWI B KOJUIEKTUBE, IPOSIBIICHHE KOMMYHHMKAaTUBHON KyJIbTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHUE K B3aMMOITIOHUMAHUIO U B3aMMOIIOMOIIH B Tpoliecce yueOHOU
Y BHEY4YEOHOU JCSATEIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE IMOBEJCHUE U MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS TMOCIEACTBUN
MOCTYTKOB;

3) popMupoOBaHUS HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U HEOOXOIUMBIE J1JIs
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE LIEHHOCTH HAYYHOTO TTO3HAHUS IS PA3BUTHUS KaXJA0TO YesIOBeKa
U TPOU3BOJUTENBHBIX CHJI O0IIIECTBA B LIETIOM, POJIM U MECTa HAYKU «XUMU» B
CHUCTEME Hay4HBIX MPEACTaBICHUM O 3aKOHOMEPHOCTSX PAa3BUTHUSI MPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAs MOTHMBAIMS U HMHTEpEC K OOYy4YeHUIO0, TOTOBHOCTH W
CIIOCOOHOCTh K CAaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO, K HCCIEI0BATEIbCKOU
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JaJbHEUIIIETO
oOy4eHHUs;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKA Ha 3/IOPOBBIN 00pa3 >KU3HHU, OCO3HAHUE TOCIEACTBUN H
HEMPUSATHE BPEAHBIX TPUBBIYEK (YMOTPEeOJEHUs aJIKOTOJs, HAPKOTHUKOB,
KypeHus), HEOOXOAUMOCTH COOJIIOACHUS MTPaBJI 0€30MaCHOCTH IIPU OOpalleHUn
C XUMHYECKIUMU BEIIECTBAMHU B YUCOHBIX U KU3HECHHBIX CUTYAIIHSIX;

S) Tpy10BOr0 BOCIIMTAHMS:



¢bopMUpOBaHHE IIEHHOCTHOTO OTHOIIEHHUS K TPYAOBOM JESATENIbHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH 4YeJIOBEKAa M K MCCIEN0BAaTENbCKOW IEATEIbHOCTH Kak
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE WHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEW, B TOM YHCIE K
npogeccusiM HaydyHOW cgepbl, OCO3HAHHE BO3MOKHOCTH CaMOpealu3alid B ITOU
cdepe;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

OCO3HaHUE HEOOXOJIMMOCTH OTHOILEHUS K MPUPOAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIICHHE YPOBHA OSKOJOTHYECKOW KYJIbTYpBl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHMS MIOCTYIIKOB U OLEHKH MX BO3MOYKHBIX ITOCIIEICTBHM ISl OKPYIKAIOIIEH
Cpelbl; OCO3HAHUE IIOOATBHOTO XapakTepa HKOJIOTMYECKHUX MpoOJieM M IMyTed HX
pelIeH s]; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MMOJTYy4YaeMble IPU U3YUEHUH XUMUH, JJIs
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH CPEON; aKTUBHOE HEIIPUATHUE IEUCTBUN,
IIPUHOCSAILIUX BpEI OKPYXKAIOILIEH Cpelie; OCO3HAHUE CBOECH POJIM KaK I'PAKIaHUHA U
NOTPEOUTENS B YCIOBUSAX B3AUMOCBSI3U IPUPOJHOM, TEXHOJIOTHUECKOU U COLUATIbHON
cpel; TOTOBHOCTb K YYacTHIO B IIPAKTUYECKOU JACATEIBHOCTU JKOJIOTUYECKOU
HaIIPaBJICHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OOYYaIOIIMXCSA, OCBOMBIIMX MpPOrpaMMmy IO
XMMHH OCHOBHOT'O O0IIEro 00pa30BaHus, BKIOYAIOT:

YCBOCHHE MEXIUCUUIUIMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTpakaroIIux
MaTepuaibHOE €AMHCTBO MUpa U MPOLiecC MO3HAHUS (BEUIECTBO, CBOMCTBO, SHEPTHS,
SBJICHHE, HAYYHBI (PaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOpUs, HAOIIOECHUE,
U3MEpEHHE, UCCIIeIOBaHNEe, SKCIIEPUMEHT U ApYyTHUe);

OBJIAJICHUE YHHUBEPCAIbHBIMU YYEOHBIMU JACUCTBUSMHU (IO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH, PETYJISATUBHBIMU), BAXXHBIMU JJIsl TOBBILIEHUS 3P(HEKTUBHOCTH
OCBOGHHUSl COJepXaHUsl y4eOHOro TmnpeaMmeTa, (OPMHUPOBAHUS KOMIETEHIIMH,
MPOEKTHO-UCCIEAOBATEIbCKON  AEATENBHOCTH O0ydYalomMXcd B Kypce XHMHH;
CIIOCOOHOCTB UX UCTIOJIB30BATh B yU€OHOM, TO3HABATEILHON U COLIMAIbHON MIPAKTUKE.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jlornueckue aeicTBuA:

YMEHHS UCIIOJIH30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUs IPU OCBOCHUH 3HAHUI:
pPacKpbIBaTh CMBICI XUMHUUYECKUX TOHSATUM (BBIACISITh UX CYIICCTBEHHBIC MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHUSIMH); aHAJTU3UPOBATh, CPABHUBATH,
0000maTh, BHIOMpPATh OCHOBAaHMUS JJIA KjiIacCU(DUKAIMM ¢  CUCTEMAaTHU3alUU
XUMHUUYECKUX BEIIECTB W XUMHUUYECKUX PpEaKIMi; yCTaHaBIMUBaTh MPUYUHHO-
CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTAMU H3YyYCHHS; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIyKTUBHBIC, e TyKTUBHBIC, 110 aHAJIOTHHN); TIpeAJiaraTh KpUTEPUH U
BBISABJISITH OOIME 3aKOHOMEPHOCTH W TMPOTHUBOPEYHMS B HM3yYaeMBIX Mpolieccax u
SIBJICHUSIX; TIPOBOJUTH BBIBOJBI M 3aKIIOYCHUS; YMEHHUS MPUMEHITh B MPOIIECCEe
MO3HAHUS MOHATHUS (IPEIMETHBIE U METAlPEIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE)
MOJIEJIN, UCTIOJIb3yeMbI€ B XMMHH, MPEO0OPa30BbIBATh MOJICIbHbBIEC MPEACTABICHUS —



XUMUYECKAA 3HaK (CHMBOJ DJJI€MEHTa), XuUMu4eckas ¢GopMmyia U ypaBHCHHE
XUMHUYECKON PEeaKkuu — MpHU PEIICHUH YYEOHBIX 3a/lay; ¢ YYETOM STUX MOJENbHBIX
MPE/ICTABICHUN XapaKTepU30BaTh U3y4aeMble XUMUUYECKUE BEIIECTBA U XUMUYECKUE
pEaKLuH.

ba3oBble uccienoBareabckne aeiicTBUsl (MeTOAbI HAYYHOI0 NMO3HAHUSA
BeIleCTB M sIBJICHUI1):

YMEHUS TMPUMEHITh METObI HAYYHOTO TIO3HAHUS BEIICCTB WU SBJICHUN Ha
HMIIUPUYECKOM U TEOPETUUYECKOM YPOBHSIX B YUEOHOM IO3HABATEIILHOM H
MIPOEKTHO-UCCIEA0BATEIbCKON IEATETbHOCTH;

YMEHHsI UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA
MO3HAHUA M CaMOCTOSITEIbBHO CTaBUTh BOMPOCHI; AHAIM3UPOBATH (DaKTHI,
BBISIBIIATH W (OPMYJIHpPOBAaTH MpoOJieMy, ONpelessaTh Iellb W 3aJadd,
COOTBETCTBYIOIIME PEHICHUIO MPOOJEMBbl; MpearaTb ONUCATENbHYIO WA
OOBSCHUTENBHYIO TUIIOTE3Y U OCYIIECTBIIATh €€ MPOBEPKY; YMEHUS MPOBOIUTH
U3MEpPEHUsSI HEOOXOJMMBIX IAapaMeTpPOB, BBIYHCICHUS, MOJEIUPOBAHHUE,
HaOJIOJICHUST W SKCIEPUMEHTHI (pEaJIbHbIE U MBICIEHHBIE), CAMOCTOSITEIIHHO
MIPOTHO3UPOBATh PE3yNbTaThl, (HOpMyJIHUpoBaTh OOOOIIEHUS W BBIBOJBLI IIO
pe3yibpTaTaM MPOBEJACHHOTO OIBITa, WCCIEIOBAHUSA, COCTaBISATH OTYET O
poJieIaHHON padoTe;

Pabora c nnopmanueii:

YMEHUSI OpPUEHTHUPOBATHCS B PpA3JIMYHBIX HUCTOYHUKAX HWHOOpMAIUU
(Hay4HO-TIOMyJIApHAsl JIUTEpaTypa XHUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIC
nocodbusi, pecypcsl MHTepHeTa); aHANM3UpOBaTh WH(POPMALMIO U KPUTHUYECKU
OIICHMBATh €€ JIOCTOBEPHOCTb M  HEMPOTUBOPEUYUBOCTH, OTOHMpATh W
MHTEPHPETUPOBATh MH(OpPMALUIO, 3HAUMMYIO U pelleHUs Yy4eOHOW 3aaauu;
YMEHUS IPUMEHSTh Pa3IMYHbIE METOBI U (POPMYITUPOBATH 3AMPOCHI TP IMTONCKE
u orbope wuHbOpMAIMK, HEOOXOAMMOW JUIsl BBIIOJHEHHUS YYEOHBIX 3a1ady;
WCITOJIB30BaTh HH(POPMAIIMOHHO KOMMYHHUKATHBHBIC TEXHOJIOTHH W Pa3IMYHBIC
MOMCKOBBIE CHCTEMBI; CaMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpMy
npeacTaBiieHust uHGOpMaIK (CXeMbl, FpapuKU, TUarpaMMbl, TAOTUIIbI, PUCYHKH
u apyrue GopMbl); YMEHHUS HCITONB30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJICTBA
paboThl C XHMHYECKOW WH(pOpMAIMEH; TPUMEHITh MEKIPEIMETHBIE
(pusnueckre U MaTeMaTUYECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00OpEBUATYPHI,
HOMEHKJIATypy, HCIIOJNB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE
CpellCTBa HATJISAHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

1) ymenust oOuieHust (MMCbMEHHOM U YCTHOM KOMMYHUKALIUHN):

MPEACTABIATh MOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOU JESITEIIBHOCTH B
YCTHBIX M THUCBMEHHBIX TEKCTax; MyOJMYHO BBICTYNATh C Mpe3eHTalue
pPEe3yJbTAaTOB BBIMOIHEHUS] XMMHUYECKOIO0 HKCIEPUMEHTa (MCClIeI0BATEIbCKON
71a00paTOPHON WU MIPAKTUYECKONU pabOThI, y4eOHOTO MPOEKTA); B X0JI€ AUAJIOra
U (WIK) AMCKYCCHUHU 3a/laBaTh BOIPOCHI MO 00CYkK/IaeMOil TeMe U BBICKa3bIBaTh
uaeu, (HopMyIHpOBaThb CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBIMIOJHEHUS
MPEJIOKEHHOM 3a]aUM.

2) yMeHUs y4eOHOTO COTPYAHNYECTBA (TPYNIOBas KOMMYHHUKAIIHS):



y4acTBOBaTh B TPYIMOBBIX (Qopmax palOThl: IUIAHUPOBATH OPraHU3ALMIO
COBMECTHOI pabOThI, OIPEIENSATh CBOIO POJIb, PACIIPEAEIATH 3aJa4l MEXAY WICHAMHU
IpYNIbl; BBIIOJHATH CBOIO 4YacTh palbOThI, KOOPIAMHUPOBATH CBOMU JCHCTBUS C
JNEUCTBUSAMU JPYTUX YIECHOB KOMAaH[bI, ONPENAECHATh KPUTEPUU MO OLICHKE KadyeCTBa
BBINIOJITHEHHOM paboThl; peniarh BO3HUKAIOLIME MPOOIEMbl Ha OCHOBE yueTa OOLIMX
UHTEPECOB U COIVIACOBAaHUS IO3MLMH, y4acTBOBaTh B OOCYXJIEHUH, OOMEHE
MHEHUSIMH, «MO3TOBOM ILTypMe» U JPYTUX GopMax B3auMOJICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiCcTBHSA

OBnaneHue YHUBEPCAIBHBIMM Y4YEOHBIMM  PETYJISITUBHBIMU  JEHCTBUAMHU
BKJIFOUAET pa3BUTUE CAaMOOPIaHMU3AllMM, CAaMOKOHTPOJIL, CAMOKOPPEKLHMH, B TOM
quClIe:

yMEHMsI peliatb ydeOHble U MCCIEOBAaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO
BbIOMpaTh croco0 pemeHus y4eOHOHM 3ajauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus], BBIOMpaTh Hanboiee MOAXOAAUINI C YYETOM CaMOCTOSITEIbHO BbIICJIEHHBIX
KpUTEpUEB), IUIAHUPOBAaTh CBOIO pabOTy TMpH pelIeHHH Yy4yeOHOM  WiIu
UCCIIEIOBATENbCKOM 3a/laul; Ha OCHOBE IOJIYYEHHBIX Pe3yJbTaToB (POPMYIHPOBATH
0000IIEHHsT M BBIBOJBI, IPOTHO3UPOBATH BO3MOYHOE pa3BUTHUE IPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCUTH CBOM JIEWCTBUS C IJJAHUPYEMBIMU
pe3yapTaTaMy, OCYIIECTBIATh CAMOKOHTPOJIb NEATEIBHOCTH; KOPPEKTUPOBATH CBOKO
JESATEIIBHOCTh HA OCHOBE CaMOAHAaJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPe3yIbTaTBl OCBOSHHUS MPOTPAMMBI IO XUMHUH OCHOBHOTO OOIIEro
oOpa3oBaHUs Ha YIIIyOJIGHHOM YypOBHE HMEIOT OOIee CcoJepiKaTelibHOe SIpO C
MPEAMETHBIMUA PE3yJIbTaTaMu 0a30BOTO0 YPOBHsSI, COTJIACOBAHBI MEXKIY COOOM, 4TO
MO3BOJISIET PEATM30BBIBATH YIIIyOJICHHOE N3yUeHHE KaK B paMKaX OT/JIEIbHBIX KIaCCOB,
TaK M B paMKax peaju3aiiyi MHAUBUAYaTbHBIX 00pa30BaTEIbHBIX TPACKTOPUIA, B TOM
YUCJIE WCIOJb3ysS CETEBOE B3aMMOJICHUCTBHE OpraHm3anuu. l[lo 3aBeprieHUH
peanu3anyi MporpaMMbl YIUIYOJICHHOTO YpPOBHS OOyYaroliuecss CMOTYT JeTaiabHee
OCBOUTH MaTepHuall, OBJIAJICTh PACIIUPEHHBIM KPYTOM TOHSTHUH M METOJOB, PEIliaTh
3a/1auu 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMmeTHBIC pPE3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHCS HAyYHBIX
3HAHWM, YMEHUH W CIIOCOOOB ACHCTBUH, crienudUUecKuX s MPeIMETHONW 00JIacTH
«X¥UMHUSDY; OCHOBBI HAYYHOTO MBIIIJICHUS; BUABI ICSITCIBHOCTH 110 TIOJTYYCHUIO HOBOTO
3HAaHMS, €r0 HMHTEPIpETAIllMi, NPEeoOpa3oBaHUI0O W TMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHbIX W peajbHBIX JKU3HEHHBIX YCIOBUAX; OOECHNEYNBAIOT BO3MOMXHOCTH
YCHENIHOTO 00y4YEHUs Ha CIEAYIOIIEM YPOBHE 00pa30BaHUsI.

K xoniy obyuenuss B 9 kiacce y oOydarorierocss OyayT cGOpMHUPOBAHBI
CJICIYIONTHE TIPEIMETHBIC PE3yJIbTaThl M3YUYCHHS] XUMHUH Ha YTITyOJICHHBIM YPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSITHUH: XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCIICHMUS,
XUMHUYECKasl peakius, TeroBor 3 (exT peakiuu, Mok, MOJISIPHBIN 00bEM, PacTBOD;



AIEKTPOJIUTBI, HEANEKTPOJUTHI, 3JIEKTPOJUTUYECKAS JTHUCCOLMALINSA, PEaKUUU
MOHHOTO OOMEHa, THJIPOJIM3 COJIeH, oOpaTUMble M HEOOpaTUMbIEC pEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHUE, DJICKTPOIIH3, AJUIOTPOIHS, aM(OTEPHOCTh, XUMUIECKas
CBsI3b (KOBAJICHTHAs, HIOHHAS, METAINTNYECKas ), MEXKMOJIEKYJISIPHbIE B3aUMOACHCTBUS
(BomopojHasi CBsi3b, CWIbl BaH-gep-Baanbca), KOMIUIEKCHBIE  COEIMHEHMS,
KPUCTAJUTMUECKHE penieTKH (MpUMHUTHBHAS KyOmdeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOuyeckas, IPaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajbHast
IJIOTHOYTMAKOBAHHAs ), KOPPO3HUs METAJUIOB, CIIJIaBbl; CKOPOCTh XMMHUYECKON peaKkilui,
KaTajau3, XUMUYECKOE DPABHOBECHE, JJIEMEHThl XHMHUYECKOM TEPMOIAWHAMUKHU Kak
OJIHOM U3 TeopeTuYecKkux ocHOB xumuu; [1J1K;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUN U MPUMEHSTH
ATHU MOHATHS NPU ONMUCAHUU BEIIECTB U UX NIPEBPAILLCHUN;

HCII0JIb30BaTh XMUMHUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHUS (HOPMYJT BEIIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONPEAEHATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMECHTOB B
COCAMHEHUSAX PAa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OINPEACICHHOMY
KJIACCY COEMHEHUH 10 PopMyiaM, BUIbI XUMHUYECKOU CBsI3U (KOBaJICHTHOM, MOHHOM,
METAJJTMYECKOM) B HEOPraHWYECKUX COCIMHEHUSX, 3apsA]l MOHA [0 XUMHUYECKOU
dbopmyIie, xapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTAHMUYECKUX COCAMHEHHM, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

packpeiBath cmbicn I[lepmoamueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATH €0 MIOHUMAHUE:

OMKCHIBATh U XapaKTEepU30BaTh TabnuuHyio (popmy llepuogmdeckoit cucTemsl
XAMHWYECKUX BJIEMEHTOB: Pa3jinyarTh MOHATUA «A-rpynna» u «b-rpynma», «Mmaibie
MEePUOABD U «OOJBIINE MEPUOIBDY;

OOBSCHATH CBSA3b TOJIOKEHUS odnemMeHTta B llepuomnueckoit cucreme ¢
pacnpeieieHueM JJIEKTPOHOB MO JSHEPreTUYECKUM YPOBHSIM, IOAYPOBHSM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICNISITh OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB JJIEMEHTOB M MX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHU/JIOB U TUIPOKCHJIOB) B MpeJieNiax MaJIbIX IIEPUOJIOB U TJIABHBIX MOJATPYIII C YYETOM
CTPOEHHUSI UX aTOMOB;

PACKPBIBATh CMBICIT TEOPUU IJNEKTPOIUTHIECKON TUCCOIMAalNM, 3aKkoHa ['ecca u
€ro CJIEJCTBUH, 3aKOHA JECUCTBYIOIIMX MACC, 3aKOHOMEPHOCTEW U3MEHEHUSI CKOPOCTH
XAMHUYECKOM pPEaKIWH, HANpPaBJICHUS CMEUICHUS XWMHUYECKOTO PaBHOBECUS B
3aBUCUMOCTH OT Pa3JIMYHbIX (PAaKTOPOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOpPraHWYECKHE BEIIECTBa,
XUMHUYECKUE peakiuu (10 YKCIy U COCTABY YYACTBYIOIIMX B PEaKIMH BEIIECTB, IO
TeIIoBOMy A(QeKTy, IO arperaTHOMy COCTOSHHIO PEareHTOB, IO WM3MEHEHUIO
CTEIICHEW OKHCIICHUSI XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBATh) OOINIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pPa3JIUYHBIX KJIACCOB HEOPTaHWMYECKUX COEAUHECHUM, MOJITBEPXKAAs 3TO OIMNHCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX W MOHHBIX YPAaBHEHHN COOTBETCTBYIOIIMX XUMHYECKUX
peaKIuu;



COCTABJISITh YPABHEHUS: ICKTPOTUTHICCKON TUCCOIUAIIUN KUCIIOT, MIEI0UeH 1
COJICH; TOJHBIE M COKpAIICHHbIC YPaBHEHUS pPEAKIUNA HOHHOTO OOMEHa; peakilvid,
MOATBEPXKIAIOIIUX CYIIECTBOBAHME TE€HETUYECKOM CBSI3U MEXKy BeILECTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh CYIIHOCTb MPOIECCOB TUAPOIN3aA COJIEH TTOCPEICTBOM COCTABICHUS
KpPaTKUX MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHUN peakluid, CyIIHOCTbh OKUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIMK IMOCPEICTBOM COCTABJICHHSI 3JICKTPOHHOTO OalilaHca
ATUX PEAKIUM;

MPEICKa3bIBaTh XapaKTEP CPEebl B BOJHBIX PACTBOPAX COJICH;

XapakTepru30BaTh (OMHUCHIBATh) (PU3MUECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPO/1, 030H, TpaduT, aamas, KpeMHH#, 6op, a3oT, ¢pocdop, cepa, XJiop,
HaTpUi, KaJIMi, MarHui, KajabllUi, aJlOMUHUN, XKEJIe30, Meb, IIMHK, Cepedpo) H
00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHCJIC X BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOJIOPO, cepoBoopo, okcuanl yriaepoaa (II, IV), kpemuus (IV), azota (I, II,
III, 1V, V) u docdhopa (I, V), cepm (IV, VI), cepHucras, cepHas, a3oTHas,
dbocdopHasi, yroibpHas, KpeMHHEBas! KUCIOThI, OKCUABI ¥ THAPOKCHIBI METAIOB [A—
[HA-rpynm, amomunust, menu (I1), muaka, xenesza (11 u I11));

MOSICHATH COCTaB, OTJENbHBIE CIOCOOBI TMOJYyYEHHUS U CBOMCTBA CIIOKHBIX
BEIIECTB (KHCIOPOJCOACPKAIIME KHUCIOTHI XJIOpa, a30THCTasg, OOpHas, YKCycHas
KHUCIIOTBI U UX coiu, rajgoreHussl kpemuus (IV) u gocdopa (III u V), oxcun u
ruapokcu xpoma (I1I), nepmanranar kanus;

OIMCHIBATh POJIb BAKHEHIINX W3YYaeMBIX BEIIECCTB B MPUPOIHBIX MPOIECCcax,
BIIUSHUAC Ha JKUBBIC OPTaHU3MBI, IPUMEHEHHUE B Pa3IUYHBIX OTPACIISIX dKOHOMUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTUIA;

MPOBOJIUTh PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3TMYHBIX
BEIIIECTB, PACTIO3HABATH OMBITHBIM IMYTEM COJECPIKAIINECS B BOJAHBIX pACTBOPaX MOHBI:
XJOpua-, OpoMua-, uoaud-, cyibdar-, pocdar-, kapboHar-, cuiaMKar-, Cyiabdur-,
Cynb(ua-, HUTpaT- ¥ HUTPUT-UOHBI, TUIPOKCUI-UOHBI, KATHOHBI AMMOHWSI, MarHus,
KaJIbITUS, aJTFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), IUHKa;

OOBSCHATh U TPOTHO3UPOBATH CBOMCTBA BAXKHEHIIMX H3Y4YaE€MbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHMSI, IPUMEHEHHE BEIIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOYKHOCTh TIPOTEKAHHS XUMHUYECKHX TPEBPAIICHUH B Pa3INIHBIX
YCIOBHUSIX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWUMHUYECKOW KUHETUKU W
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOTO dJeMeHTa 110 (opMyJie COCTUHEHHUSI, MaCCOBYIO JIOJTIO
BCII[ECTBA B PAcCTBOPE, MOJBHYIO JIONI0 XHMHYECKOTO 3JIEMEHTAa B COCIWHCHHH,
MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PACTBOPE, HAXOIUTh MPOCTEUIITYIO (OPMYITY
BEI[ECTBA TI0 MACCOBBIM WJIM MOJBHBIM JIOJIIM AJIEMEHTOB, ITPOBOJUTH PACUYETHI 110
YpaBHEHUSM XUMHUYECKHX PEaKIMA C YYETOM HEIOCTaTKa OJHOTO W3 pPEarcHTOB,
MPAKTUYECKOTO BBIXOAA TMPOJAYKTa, 3HAYCHHS TeIIoBoro »d@dexra peakiuw,
OTIPEJICIISTh COCTAB CMECEH;

coOr01aTh MpaBuiia 0e30MacHOM paboThl B J1a0OPATOPUM MPHU KCIOIb30BAHUU
XUMUYECKOH IMOCYAbI M 000PYy0BaHMSI, a TAKXKE TpaBrIa 0OpaIeHs ¢ BEIIeCTBAMHU B
COOTBETCTBHUH C UHCTPYKIIMSMH BBITIOJHEHUS JIA0OPATOPHBIX OMBITOB U MPAKTUYECKHUX
paboT MO MOTYYECHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMUAKA U YTIIEKUCIIOTO
raza) M pEUICHUIO SKCIEPUMEHTANbHBIX 3a/lad 0 TeMaM Kypca, MpEeACTaBISTH



pe3yNbTaThl SKCIIEPUMEHTa B (hOpMe BBIBOJOB, JA0KA3aTeNbCTB, rpaduKOB, TaOIHI] U
BBISIBJISITH YMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIC ONEpPAlMd MBICIUTEIILHON JESITENbHOCTU (aHAIU3 H
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHNEe, CHCTEeMAaTHU3allui0, BBIABICHUE MPHUUYUHHO-
CJICICTBEHHBIX CBSI3€M) MPHU U3YYECHUU CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIIMM,
BJIAJ€Th €CTECTBEHHO-HAYYHBIMU METOJAaMHU IMO3HaHUs (HAOIIOJIeHUEe, HU3MEPEHHE,
MOJIETUPOBAHUE, IKCTICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

MPUMEHSTH IIpaBUiIa 0€30MacHOTO OOpallleHHs ¢ BEIIECTBAMHU, UCIIOJIb3YEMbIMU
B TOBCEIHEBHOW >KM3HU, IMpaBWia MOBEACHUS B IEJIX cOepekeHUs 3J0pPOBbS U
OKpYXarolled NPUPOAHOW cCpeabl, MOHUMATh Bpel (OMAacCHOCTh) BO3ACHCTBUS Ha
JKUBBIE OPTraHU3Mbl ONPEJEICHHBIX BEIIECTB, MOSCHATH Ha MpPUMEpax CHOCOOBI
YMEHBIIICHUS U MPEIOTBPAILLCHUS WX BPEOHOTO BO3JCUCTBUS, 3HAYEHUE JKHUPOB,
O€JIKOB, YIJIEBOJOB JJIsi OpraHU3Ma YeJIOBEKa;

UCIOJIb30BaTh IOJIyYEHHBIE MPEJCTaBICHUS O cdepax MnpodeccrnoHalIbHOMI
NEATEIbHOCTH, CBSA3aHHBIX C HAYKOM M COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY
1. IpoecCHOHaIbHON OpUEHTAIlMM M i1 OCO3HAHHOTO BBIOOpa XUMHUHU Kak
npo(UIBHOrO MpeaMeTa Mpu MPOJOJKEHUU 00yUeHHUsI Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOH MPOEKTHO-UCCIEAOBATEIbCKON JI€ATEIbHOCTH
XUMHUYECKON M XMMHKO-3KOJIOTMUYECKON HaIpaBI€HHOCTH, NPUOOPECTH OMBIT
IPOBEJCHUS yUeOHBIX UCCIET0BAaHUMN B YCIOBUSAX 00pa30BaTeNIbHBIX OpraHU3alui, a
TaKke opraHu3anui (IEHTPOB) JOMOJHUTEIBHOTO 00pa30BaHus JETEH.



TEMATHNYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuyecTBo yacoB
Ne HanmeHoBaHMe pa3/1e/ioB U TeM MPOrPpaMMbl Kour I JIIEKTPOHHEIE (H(POBELIE)
n/n Bcero POJLHBIC  LIPAKTHUCCKUC | 55 a30BaTeabHBIE pecypebl
padoThI padoThbI

Paznen 1.BeniecTBo U XMUMHYeCKasA peakuusi

1.1  TloBropeHue u yriryoJieHUE 3HAHHUH O BEIIECTBE 8

12 OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS 14 1 1
XUMUYCCKHUX PEaKIni

13 DIEKTPOTUTHYECKAs JUCCOIHAITUS. XUMUYECKUE 12 1 2
peaKIuu B pacTBOpax

Hroro mo pazaeny 34

Pa3nen 2.HeMeTassibl M UX COETHHEHHS

21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 2JIEMEHTOB 6 1
VIIA-rpynmel. ['agoreHsl

29 Oouas XapaKTePUCTHKA XMMHYECKHX SJIEMEHTOB 5
VIA-rpynnel. Cepa u €€ coeAMHEHUs

23 OO01mas xapakTepuCcTHKa XUMUYECKUX PIIEMEHTOB 10 1
VA-rpynmsl. A30T, pochop 1 uX CoOeTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX DJIEMEHTOB

2.4  IVA-rpynmsl. Yriepoa U KpEMHHN, HX COSTUHEHHS. 11 1 2
bop

Hroro no pazgeny 33

Pa3nen 3.MeTauabl 4 X COeMHEHUS

3.1 OO01Iue cBOiCTBA METAJIIIOB 5

3.2 Baxkueiimme MeTaiuibl H UX COSIUHEHUS 15 1 2

Hroro o pazaeny 20

Paznen 4. Xumusi M oOKpy:Kamomas cpeaa

41 BemectBa u MaTepUaJibl B KU3HH YeNOBEKA. 5
OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTH

Hroro mo pazaeny 5

Pasgea 5. O0001menue 3HAHMI




[ToBTOpeHUe 1 06001IeHNE 3HAHUN OCHOBHBIX 5

5.1

paz3aeiioB KypcoB 8—9 KiaccoB
Hroro no pazaeny 10
PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne KoanuecTBo 4acoB Jata Buabi, hopvsr
n/n  Tema ypoka Beero ;(;;OTT[::HI’H"W ll;[;’;:iﬁmec'me H3y4YeHust KOHTp,O.TIH
1 CTpoeHue aToOMOB 1 BBoanbIi TecT
[TocnenoBaTenbHOCTh 3aMOJHEHUS YcrHblii onpoc
2 AJIEKTPOHHBIX OPOUTANIEH ATOMOB MAJIBIX 1
IEPHOJI0B
3 Oco0eHHOCTH 3aMOTHEHUS ANEKTPOHHBIX 1 VYcerHbll onpoc
opOuTajcii aTOMOB OOJIBIINX IIEPHOI0B
VYcerHbll onpoc
4 CreneHb OKUCICHUS U BaJICHTHOCTD 1 HpOBepquEs{
paboTta
5 Buabl xumnueckon cBa3u 1 VYcrHbll onpoc
OOMeHHBIN U IOHOPHO-aKLIENITOPHBIN VYeTHbII onpoc
6 MEXaHU3M 00pa30BaHUs KOBAJICHTHOW CBSI3H. 1
MeKMOIeKYJISIpHbIE B3aUMOICUCTBUS
THUITBI KPUCTAININYECKHUX PEIIETOK, VYceTHBII onpoc
O0COOCHHOCTH CTPOCHHUS KPUCTAIITMYECKUX
7 pemeETOK. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT 1
THTA KPUCTAJUTMYECKON PEIIETKU U BUJIA
XUMHUYECKOHU CBSI3U
8 Knaccudukanus XuMHUECKUX peaklui mo 1 VYcrHbll onpoc
Pa3IMYHBIM MPU3HAKAM
9 OHepreTuka XMMHYECKHUX peakuui. Temnosoit 1 YceTHBIT onpoc
(D PEeKT XUMUUIECKON peaKIIiK
10 3akoH ['ecca u ero cineacTBus 1 VYcrHBIN ompoc
Brrancnenus mo TepMOXMMUYECKOMY VYeTHbII onpoc
YPaBHEHHUIO PEaKINH: TETUIOBOTO A PeKTa
11 XUMUYECKON PEaKLUU M0 KOTUYECTBY 1

BElIECTBa, Macce Wi 00bEMY
IpOopearupoBaBIIETo WK 00pPa30BaBILIETOCS
BEIIIECTBA




Konrtposbnas

12 Bxonnoii kouTposis. Konrponbhas padora
o B P P paboTta
13 [ToHsiTHE O CKOPOCTH XMMUYECKON pEAKIIUH. VYcrHblii onpoc
3aKOH JICUCTBYIOIIHMX MacC
14 Oneprus aktuBanuu. [lonsTue o katanuse. VYcrHblii onpoc
®epmeHThI. UTHTHOUTOPHI.
15 @DakTOpPBI, BIUAIOIIKME HA CKOPOCTh XUMUYECKOU VYeTHBII onpoc
peakuuu
16 [IoHATHE 0 XMMUYECKOM PaBHOBECHUM, IIPUHLIAII VYeTHBII onpoc
Jle [laTense
@DakTOpHI, BIUAIOIINE HA COCTOSIHUE
17 XUMHYECKOro paBHOBecus. [Iporno3uposanue [IpoBepounas
BO3MO’KHOCTH IIPOTEKAHUS XUMHUYECKUX paboTta
MIPEBPAILCHHI B PA3JIMYHBIX YCIOBUSIX
18 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU VYcrHbIl onpoc
19 Baxnble OKHCIUTENN U BOCCTAHOBUTEIIH. VYcerHbll onpoc
Ilepmanranar Kajaus
CBoiicTBa IPOCTHIX BEIIECTB — METAJIOB U VYcerHbll onpoc
20 HEMETAJIJIOB, KUCJIOT U COJIEl — B CBETE
NpeCTaBIeHUN 00 OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX
[Tpaktuyeckas pabora Ne 1. Pemenue
IIpaxTueckas
21 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME aGoTa
«OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIN» P
Konrtponsnas padora Ne 1 o teme «OcHOBHbIE
Kontponbnas
22 3aKOHOMEPHOCTH MPOTEKAHMS XUMHUICCKUX AGoTa
peaxkiui» p
23 PactBopenue kak HU3NKO-XUMUIECKUN MTPOIIECC VYcTHbIH onpoc
24 DIIEKTPOIUTHI U HEANEKTPOIUTHI Teopus VYeTHbII onpoc
IIEKTPOJINTUYECKON JUCCOLIMALIUN
o5 NouHoe npousBenenne Boasl. BomopoaHsiil VYcrHbIi onpoc
MI0Ka3aTelb
26 ONEKTPOIUTHYECKAS JUCCOLUALUS KUCIIOT, YcTHBIN onpoc

OCHOBAaHUH U COJIer




27

Peakuuu noHHoro oomMeHna

YcrHbIil onpoc

CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B CBETE

VYeTHBII onpoc

28 MIPEACTABICHHUH 00 AJIEKTPOITUTHICCKOM
JIUCCOIUAIIIN
29 KauecTBeHHBIE peaKiiy Ha HOHBI Y CTHBIN onpoc
[Tpaktuueckas padora Ne 2. Pemenue
[IpakTnueckas
30 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME aGoTa
«INEeKTPOIUTHYECKAS TUCCOIHALIHS) P
I'maponus coneit. loHHbIE ypaBHEHUS .
31 AP . yp YcTHBIN onpoc
TUAPOIIN3a colieit
[TpakTuueckast pabota Ne 3. Pemenue
[IpakTnueckas
32 AKCIIEPUMEHTANIbHBIX 3aa4 110 Teme «[ uaponus a60Ta
cosen» p
Brruncnenust Macchl IpoyKTa peakiiuu mno
U3BECTHOM Macce OJTHOTO M3 UCXOHBIX
33 BEIIIECTB, B3STOTO B BHJIE PacCTBOPA, YcTHbI onpoc
COJIEpIKalIero OnpeneaEHHYI0 KOHIEHTPALIUIO
PAcTBOPEHHOTO BEMIECTBA
KonTponbnas padota Ne 2 o reme
" KoHnTponbHas
34 DNEeKTPONUTHYECKAs TUCCOLUAIIHS. aGoTa
XUMHYECKUE peakluy B pacTBopax" P
35 OO61mas xapakTepucTUKa HEMETaIIOB VYcrHbIl onpoc
OO61ast XapakTepUCTHUKa raJlOr€HOB. VYceTHBII onpoc
XUMHUYECKUE CBOVWCTBA raJIOT€HOB.
36 XuMuyeckue cBoicTBa XJjiopa. Baxneilmue
COEMHEHUS XJIOpa U UX HAXOXKCHHE B
pupoIe
37 XnopoBogopoa. CoJisiHast KUCIOTA YcrHBINM onpoc
[Ipaktuueckas padora Ne 4 o Teme
" N .. [IpakTrueckas
38 [TomyuyeHne COISTHON KUCIOTHI, U3ydeHUE €
o pabota
CBOMCTB
[ToHsiTHE O KUCTOPOICOAEPIKALIUX KACTOTAX .
39 POAcOACp KAl YCTHBIN ompoc

XJIOpa U UX COJIIX




Brraucnenus no YPaBHCHUAM XUMHNYCCKUX

o IIpoBepounas
40 pEeaKIMii, €CIIM OJIMH UX PEarecHTOB JaH B 1
paborta

U30BITKE

OO61as xapakTepucTuKa 3j1eMeHToB VIA- YcTHBIN onpoc
a1 rpymmnbl. CTpoeHHe U CBOWCTBA MPOCTOTO 1

BElIEeCTBA cepbl. AJIJIOTPOIHbBIE MOAU(PUKAIUU

cepbl
42 CepoBoaopoji, cTpoeHHE, (PU3HUECKUE U 1 YcrHbIi onpoc

XUMHUYECKHUE CBOKCTBA
43 Okcunpl cepol. CepHUCTAsI KUCIIOTA U €€ COJIH. 1 YcrHbIN onpoc
44 CepHas kucnora u ee conu. [IpomsinieHHOE 1 YcrHblil onpoc

MOJIyYEHUE CEPHON KHCIIOTHI

Haxoxnenue cepbl u €€ COeTMHEHUH B YcrHbIi onpoc
45 npupoje. XMMUYECKOE 3arpsi3HCHHE 1

OKpYJKaloIleH cpejibl COSAMHEHUSIMU CEePhl

Brruncnenust Macchl IpoyKTa peakiuu mno

M3BECTHOM MaccoBoit (00bEMHOIT) moe (%) ero

BBIX0/Ia OT TEOPETHUUECKU BO3ZMOKHOTO.

. s N o IIpoBepounas

46 Boruncnenust maccoBoit (00b€MHOIT) nomu (%) 1 aGoTa

BBIX0/Ia IPOJYKTA PEAKLUU 110 U3BECTHON Macce p

(00BEMY) HCXOTHOTO BEIIECTBA U MPOIAYKTA

peakuuu

OO011ast xapakTepUCTHKA 3J1€MEHTOB VA — YceTHBIT onpoc
47 rpynmsl. A30T, paclipOCTPaHEHHE B IPUPOJIE, 1

du3HYecKue U XUMHUYECKUE CBOMCTBA
48 AMMHUak, ero Gpu3nYecKue 1 XUMHYECKUE 1 VYceTHBII onpoc

cBoiicTBa. Conu aMMOHUS
49 [TpakTuyeckas pabora Ne 5 o Teme 1 [IpaxTueckas

"[lonyuenue aMMuaka, H3y4eHue ero cCBOMcTB" paboTta
50 Oxkcuapl azora (I, 11, 111, TV, V) 1 YcTHbIN onpoc
51 A3zoTtHcTas KuciaoTa. A30THAsI KUCIOTa 1 VYcrHbIl onpoc
52 [TpoMbIIIEHHOE TOJTYYE€HHE a30THOM KUCIOTBI 1 YcrHbIi onpoc




Hurpatel u auTpuThl. XUMHYECKOE

YerHbI onpoc,

53 3arpsi3HEHNE OKPY’Karolel cpebl IpOBEpOYHast
COCJIMHEHUSIMU a30Ta pabota
54 docdop, aTOTPOITHBIE MOAU(PHUKAIIN YcTHBIN onpoc
docdopa
55 Oxcunpl pocdopa (111, V) u pocdopnas YcTHbIi onpoc
KHCIIOTa
[ToHsiITHE O MUHEPATILHBIX YIOOPEHUSX. VYcrHblii onpoc
56 3arpsi3HEHUE TPUPOIHBIX BOJTOEMOB
COCIMHCHUSIMHU a30Ta U docdopa
57 VYraepon, ero amoTponHble MOAU(DUKALINY 1 VYeTHbII onpoc
CBOMCTBa
Oxkcunsl yraepoaa, ux Gpuandeckue u YcTHBIN onpoc
58 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMBI, CBS3aHHBIE C OKCHIOM YIIepoia
(V)
[TpakTueckue padboTsl Ne 6 o Teme
" [IpakTnueckas
59 [Tonyuenue oxcuna yraepona (IV) u uzyuenue a60Ta
ero cBoicTs" p
60 YronbHast KHCJIOTA U €€ COln YcTHBIR onpoc
[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX VYceTHBII onpoc
61 BEIIeCTBAaX KaK O COSAMHEHMSIX yriepo/ia
[TpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB U UX
POJIb B OBITY U IPOMBIIUICHHOCTH
[TonsaTue o 6GMOTOTUYECKH BaXKHBIX VYcrHbIil onpoc
62 OpPraHMYECKUX BEIIEeCTBAX — JKUpax, OenKax u
yIIeBOIax
63 Kpemuuii, ero pusudeckre u XuMHIECKUE YcTHbIi onpoc
CBOMCTBA
64 Oxkcup kpemuus (IV), kpemHueBas Kuciora, VYeTHbII onpoc
CUJIMKATBI
65 bop. bopras kucmora YCTHBIN ompoc




[IpakTuyeckas pabora Ne7. Pemenune

66 [IpakTnueckas
AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 6
«Baxueiie HeMeTauIbl U UX COSTMHEHUS» pabota
Brrancnenust maccol (00b€Ma; H.y.) IPOAYKTa

67 peaKkIuu Mo JaHHON mMacce (06’béM}/) HCXOIHOTO Veragt onpoc
BEILIECTBA, COACPKAIIECTO ONPEACIEHHYIO
MAaCCOBYIO JIOJIKO ITIPUMECEMN

68 KonTtponbnast padora Ne 3 o teme Kontposnbnas
«Baxnenume HeMeTaulbl U UX COCIUHEHUS. pabora
OO611as XxapakTepUCTUKA XUMUYECKUX VYeTHBII onpoc

69 3JIEMEHTOB — METaJJIOB HA OCHOBAHUM UX
nonoxxkenus B [ICXD /.. MenneneeBa
Mertamibl A- u b-rpynn
Metanueckas CBsI3b U METAJJIMYECKast YcrHbIi onpoc

70 KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(U3HYECKUX CBOKMCTB METAJIJIOB OT CTPOCHHUS
KPUCTAJJIOB

71 OO0111e XUMUYECKHE CBOIICTBA METAILIIOB YcrHblii onpoc
[TonsaTHE 0 KOPPO3UM METAILIOB
OO6mmue crnocoObl MOTYyYEHUSI METAIIIOB, VYerHbll onpoc

72 MeTairyprust. CriaBbl. DJIEKTPOJIU3 PacilyiaBOB
¥ pacTBOPOB COJIEH KaK OJIUH U3 CIIOCOOOB
MOJIyYEHUS] METaJJIOB
Brruncnenus mo ypaBHEHHUSIM 3JIEKTPOIHN3a

73 pacIuIaBoOB U PaCTBOPOB BENIECTB Brruncnenus IIpoBepounas
COCTaBa CMeceH ¢ UCIOJIb30BAHUEM PELICHUS paboTta
CHCTEM YpaBHEHUM

74 Mertamubl A-rpynn. [lenounsie MeTamibl YcrHbIi onpoc
Haxoxnaenue B mpupoae. CBONCTBA IIETOYHBIX VYceTHBIT onpoc

75 MeTauioB. OKCUABI U THAPOKCHUIBI HATPHS U
KaJIust

76 [[lenoyHno3eMenbHBIE METalIbI Baxnerimme YcrHbIN onpoc
COCAMHCHMS KaJIbITHs, CBOMCTBA, TPUMECHCHHUE

77 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHESHHSI YCTHBIN onpoc




78 [IpakTuueckas padora Ne 8 o reme [IpakTueckas
"JKEcTKOCTh BOJBI U METOBI €€ ycTpaHeHus" paboTta

79 Amomuauit AMdoTepHbIe CBOWCTBA OKCHIA U VYcrHblil onpoc
TUAPOKCH/IA ATFOMUHUS

80 OO0m1as xapakTeprucTUKa METaIOB b-rpyrm VYcrHblii onpoc
(TOOGOYHBIX MOATPYTIIT)

81 Menp u cepedpo YcTHBIN ompoc
IlepBoHavasibHBIE PEACTABICHHS O VYcrHblii onpoc

82 KOMIUIEKCHBIX coeiMHeHusX. [IpencraBnenus
00 aMMHUaYHBIX KOMIUIEKCax cepedpa u Meau

83 [{unk. AMpoTepHbIe CBOICTBA OKCUA U VYcerHbll onpoc
TUAPOKCHUIA IIMHKA

84 Kenezo. Okcuabl, THAPOKCUIBI U COJH JKETe3a VYcerHbll onpoc
(I1) u xxene3a (III)

85 YyryH 1 cTajib — CIUIaBbI XKeJe3a YcrHbIi onpoc
[IpakTuueckas padora Ne 9. Pemenue

IIpakTrueckas

86 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME aGoTa
«BaxxHelme MeTamibl ¥ UX COSAUHEHUS» P

87 Brruncnenus cocraBa cmecei ¢ YcerHBIM onpoc
WCIIOJIb30BAHUEM PEIICHUSI CUCTEM YPaBHEHHI

88 PaznuuHble TUTIBI BBIYMCIEHUN IO YPABHEHUAM YcerHBIM onpoc
XUMHYECKHUX PEaKIUi

89 KonTtponbHnas padora Ne 4 o Teme Kontponbnas
«BaxxHelume MeTaibl U KX COEAUHEHUS» pabota
be3onacHoe UCTOIb30BaHUE BEIIECTB U .

90 . YCTHBIN ompoc
XUMHUYECKHUX PEAKIINi B OBITY

91 Hosble MaTepuansl 1 TEXHOJIOTUH. [ IpuHIHIIBI YcerHBIM onpoc
«3€NEHON XUMHM»

92 XuMHS ¥ 37I0POBHE VYcTHbIH onpoc
XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOLLECH VYceTHBIT onpoc

93 cpenpl. [ToHsiTHE O IPEAETFHO AOYCTUMOM
koH1eHTpaiuu BemecTs (I1J1K)

94 DKOoNoTruYecKue MpoOIeMbl, CBSI3aHHBIE C VeIl onpoc

COCAMHCHUAMU YIJICpOaa, a30Ta, CCPhI,




TSHKENBIX METAIJIOB. PO XUMHM B pEILIEHUN
9KOJIOTHYECKHUX MPOOIeM

[lepuonnueckuii 3akon u [lepronuueckas
CHCTEMA XUMUYECKUX DJIEMEHTOB B CBETE

VYcrHblil onpoc

95 TEOPHUH CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B 1
M3MEHEHUHU CBOMCTB XUMUUECKHX 3JIEMEHTOB U
WX COCIMHEHUH B IEPUOIaX U rpymmax
96 XHUMHUYECKHUE PeaKLUU B pacTBOpax. I'maponus 1 VYeTHBII onpoc
coJet
[Ipaktuueckast padora Ne 10. Pemenne v
pakTUYecKas
97 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 1 AGoTa
«XUMHUYECKHUE PEAKIIAM p
[Ipaktuueckast padora Ne 11. Pemenne
IIpakTrueckas
98 SKCTIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «MeTallbl, 1 1 aGoTa
HEMETAJUIbl U KX COCTUHEHHS P
99 Hrorosast KoHTpoJIbHAS paboTa 1 Konrponsnas
paboTta
100  PesepBHBII ypoK 1
101  PesepBHblii ypok 1
102  PesepBHbIil ypoK 1
103  PesepBHbIil ypok 1
104  PesepBHBIN ypOK 1
105  PesepBHBIN ypOK 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105 11




YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
INa6puensu O.C., Octpoymos N.I'., Cnaaxos C.A. Xumus 9 kiacc.
[TpodunpHbI ypoBeHb.- M. «IIpocBemienuey
Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., JIlynun B.B. Xumus.
Yrnyonéunsiit ypoBens. 9 kinace UznarensctBo poda

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
[Ma6puensn O.C., Amykosa A.B. "Xumus. 8-9 knaccel. Mertoanueckoe
nocobue" - M. lpoda

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Xumust XuMU4ecKasi Hayka 1 00pa3oBaHUe B

Poccun http://www.chem.msu.su/rus

Xumus u XKuzabs — XXI Bek http://www.hij.ru

lNazera «Xumusd» U cant s yuurens «5 uay Ha ypok

xumun»  http://him.1september.ru

ChemNet: nopran ¢pyHIaMEHTAIBHOIO XUMUYECKOTO

oOpaszoBanus http://www.chemnet.ru

AJIXUMUK: caiit JI.IO. Anmuk6epooit http://www.alhimik.ru

OcHOBBI XUMUH: 00pPa30BaTEIBHBIN CAUT JJIsI IIKOJIHLHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpBITOM KoJutemke hitp://www.chemistry.ru

WebElements: oHaliH-CIPaBOYHUK XUMUUYECKUX DJIEMEHTOB
http://webelements.narod.ru

BupTtyanbHas xumudeckas 1kosa http://maratakm.narod.ru
3aHnMaresIbHass XUMUs: Bce 0 MeTayax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komnekmus «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTBD» . XUMUS
http://experiment.edu.ru

XuMHs 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUabl IO O0IIeH, OpraHnyecKon u
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm/
DrekTpoHHas OMOIMOTeKa o XuMHuK 1 TexHukehttp://him.1september.ru
[Mepuonnueckas cucrema anementoB http://periodictable.ru/

Periodic Videos http://periodicvideos.com/

Musepaiisl 1 TopHBIe IOpo b1 https://catalogmineralov.ru/mineral/
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