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y4ebHoro npeamera «XUMMUSI»
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IHHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma mo XxuMHH I oOywarommxcs 9 kiacca cocTaBiieHa Ha OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
oOuiero obpaszoBaHus, MpeAcTaBlieHHbIX B denepanbHOM rocyAapcTBEHHOM 00pa3oBaTebHOM
CTaHJapTe OCHOBHOIO OOIIero o0pa3oBaHMsA, € YYETOM pacHpeAeNEHHBIX M0 Kiaccam
poBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBI
OCHOBHOTO 0oO0miero o0pa3oBaHMs U O3JEMEHTOB  COJACP)KaHHs, MPEACTaBICHHBIX B
YHuBepcanbHOM Koau(pUKaTope MO XMMHH, a Takxke Ha ocHoBe [IpumepHoil mporpammbl
BOCIIUTaHHUS OOYYAIOUMXCS TMPH TOJTYYEHHH OCHOBHOTO OOIIero oOpa3oBaHHs M C y4ETOM
Konnenmnuu npenogaBanusi yueOHOro npeamera «XuMus» B 00pa3oBaTelbHBIX OpPraHU3ALMIX
Poccuiickoit dexepannu, peanusyromuX OCHOBHbIE 00IIe00pa3oBaTeIbHBIE MPOTrpPaMMBbl (yTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N T1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NTPEJIMETA «XUMMUSA»

Bxutag yae6HOrO npeamera «XuUMHsD» B TOCTHKEHHUE 1IeNIeii OCHOBHOTO 0011ero 00pa3oBaHus
00ycCJIOBJI€H BO MHOI'OM 3HAa4€HHEM XHMHYECKOM HayKH B IO3HAHUM 3aKOHOB HPUPOIBI, B
Pa3BUTHUU [TPOU3BOJUTENIBHBIX CHJI O0ILIECTBA U CO3/IaHUU HOBOW 0a3bl MaTEpUAIIbHON KYJIbTYPBHI.
XuUMHSL KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pPacHpOCTpaHMia CBOE BIIMSHUE Ha BCe
00J1acTH 4€JIOBEYECKOI0 CYILECTBOBAHMS, 3aJajla HOBOE BUJCHHE MHpA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KYJbTYpbI, HEOOXOAUMBIM YCIOBUEM JKU3HU OOLIECTBA: 3HAHHE XMUMUU
CIIY’)KAT OCHOBOW Uil (OPMHPOBAHUS MHUPOBO33PEHHUSI 4YENOBEKA, €ro MpeICTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpMUpYEMbIE XUMHUEH MpeICTaBICHHS O
B3alMOIIPEBPALICHUSX SHEPruu U 00 HBOJIIOLMK BELIECTB B NPHUPOJE; COBPEMEHHAs XUMMUS
HalpaB/ieHa Ha pelleHue TI100adbHbIX MPOoOJeM YCTOWYMBOIO pa3BUTHs 4YeJIOBEYECTBA —
CBIDHEBOHM, OHEPreTHYECKOW, TMHIIEBOM M  OSKOJOTHYECKOH  Oe30omacHOCTH, MpolieM
3JIPaBOOXPAHEHHUS.

B ycnoBusix BO3pacTalomero 3HAYEHUS XUMHHM B JKM3HHM OOIIECTBA CYIIECTBEHHO
HOBBICUJIACh POJIb XUMHUECKOro 00pazoBaHMsl. B miane conuanu3anuy OHO SIBIISETCS OJHUM U3
yCIIOBUM (POPMUPOBAHUS UHTEIVIEKTA JTUYHOCTH U TApMOHUYHOTO €€ pa3BUTUS. COBpEMEHHOMY
YeJOBEKY XMMHUUYECKHE 3HAHUS HEOOXOIUMBI JJsl NMPHOOpeTeHHs OOIIEKYJIbTYpHOIO YPOBHS,
MO3BOJIAIOIIETO0 YBEPEHHO TPYAMTHCS B COLMYME U OTBETCTBEHHO Yy4yacTBOBaTh B
MHOTr000pa3HOM JKU3HU OOIIECTBA, /ISl OCO3HAHUS BaXKHOCTH Pa3yMHOI'0 OTHOIIEHUS K CBOEMY
3/10POBBIO U 3/I0POBBIO JAPYTUX, K OKPYXKAIOLIEH MPUPOIHON cpefe, A TPaMOTHOTO TOBEIEHUS
IIPU UCIIOJIB30BAHNUN PA3JIMUHBIX MATEPUAIOB U XUMUYECKUX BELIECTB B MOBCEJHEBHOW JKU3HU.
XuMuyeckoe o0pa3oBaHHE B OCHOBHOM WIKOJIE SIBJISIETCS 0Aa30BBIM MO OTHOILIEHHUIO K CHCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peann3yeT MpHUCyIIME OO0IIEeMYy XMMHUYECKOMY OOpa30BaHHUIO KIIIOUEBBIE IEHHOCTH, KOTOpPHIE
OTpPaXalOT TOCYAapCTBEHHbIE, OOIIECTBEHHbIE W WHAMBHUIYyalbHbIE MOTPEOHOCTH. OTUM
OTpeeNsaeTcsl CYyIHOCTh O0Iel CTpaTeruy O0y4eHus, BOCIUTAHUS U Pa3BUTUS 00Yy4arOIIUXCs
CpeACTBaMHU y4eOHOTO MpeaMeTa « X UMHSI».

N3yuenune npeamera:

1) crocobcTBYeT peanu3anuy BO3MOXKHOCTEH JJIsi caMOpa3BUTHS U (OPMHUPOBAHMS KYJIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

2) BHOCHUT BKJaJ B (OPMHPOBAHHE MBILIUIEHUS W TBOPYECKUX CIOCOOHOCTEH MOJIPOCTKOB,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
poeCCHOHAIBHON JESTENHHOCTH,

3) 3HaKOMUT €O cHenM(PUKON HayYHOT'O MBIIIJICHHS, 3aKIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3I
Ha E€IMHCTBO TPHUPOABI U 4YEJIOBEKAa, SIBISIETCS OTBETCTBEHHBIM 3TaloM B (opMHpOBaHUU
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH MOJPOCTKOB;

4) crioco6cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS! K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K TMpHUpOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTHYECKOE O0Opa3oBaHME IIKOJIHHHUKOB.



Ha3Banuble HampaBieHuss B OOyYeHMHM XHMHU OOECIIEUMBAIOTCA CHEIU(PHUKONH COaepKaHUS
IpeaMeTa, KOTOPBIA SBJISETCS MEeJarorn4ecky aJanTHPOBaHHBIM OTpakeHHUEM 0a30BOW Hayku
XUMUH Ha ONPEIeIEHHOM dTarle €€ pa3BUTHSL.

Kypc XumMMM OCHOBHOHM INIKOJBI OpPHUEHTUPOBAH HAa OCBOCHHME OOYYaIOLUIMMMCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSTHA M CBEICHUH 00 OTIENbHBIX OOBEKTax
OpPraHMYeCKON XUMHHU.

CrpykTypa conmepkaHusi mpeaMera chopMUpOBaHa HAa OCHOBE CHCTEMHOTO IMOJAXOJa K €ro
U3YYCHHUIO.

CopepxaHue CKJIaJbIBAETCSI U3 CUCTEMBI MOHATUN O XMMUYECKOM DJIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATHH O XUMHUYecKol peakiuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OpraHM30BaHbI 110
IPUHLIMITY IIOCJIE0OBATEILHOIO Pa3BUTUS 3HAHUII HAa OCHOBE TEOPETUYECKUX MPEACTaBJICHUMN
pPa3HOroO ypOBHS: aTOMHO-MOJIEKYJIIPDHOTO yY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHHUSA, YPOBHS
ITepnonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH, YYEHHUsI O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, NPEJCTABICHUN 00 3JIEKTPOIMTUYECKOH IUCCOLMALUU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUSI PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHSASL (DYHKIUU OOBSICHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOSHHUS W BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

Takass opraHuzanus CcoAepKaHMUSI Kypca CIIOCOOCTBYET IPEACTABICHUI0 XUMHUYECKOU
COCTAaBIAIOLIEH HAy4yHOW KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOW mnpupoasl. Tem caMbIM
oOecrieunBaeTcs BO3MOXKHOCTh (POPMHUPOBAHUS y OOYYaIOLIMXCSl LIEHHOCTHOIO OTHOILEHUS K
Hay4YHOMY 3HAHUIO U METOJaM II03HAaHUs B HAyKeE.

BaxkHo Takxe 3aMeTUTh, YTO OCBOEHHUE COJEP)KAHUS Kypca MPOUCXOAUT C IPUBJICUEHUEM
3HaHUH U3
paHee M3y4eHHBbIX KypcoB: «Oxpyxaromuii mup», «buonorus. 5—7 xnacce» u «®Pusuka. 7
KJIacC».

HEJIN U3YYEHUSA YYEBHOI'O TIPEJMETA «XUMUS»

K HanpaBieHuio nepBoCTeNeHHON 3HAUMMOCTH IIPU peaan3aluy o0pa3oBaTeIbHbIX (YHKIHI
npeaMera «XHUMHUS» TPAJIULUOHHO OTHOCAT (POPMUPOBAHME 3HAHMM OCHOB XMMHUYECKON HayKH
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, NMPAKTUUYECKOM IesITeIbHOCTH YeJOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMETa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB U XMMHUYECKHUX peakiHid, a Takke B (OPMUPOBAHUU U
Pa3BUTUH YMEHUI U CIIOCOOOB JI€ATENbHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM, HAOJIIOJIEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOI0ACHNEM MpaBuil 0€30M1acCHOro oOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ 3TuM nenu u3ydeHMsl IpeaMeTa B IPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOro oOmiero oOpa3zoBanus. CerogHs B
o0pa3oBaHMM 0CO00 3HAYMMOM MPHU3HAETCS HANpPaBIEHHOCTh OOyYeHHUs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OopMHUpOBaHME €€ HHTEJIeKTa W oOmed KynbTypbl. OOyueHue
YMEHHUIO YYUTBCS M IPOAOJIKATh CBOE OOpa30BaHME CAMOCTOSITEIBHO CTAHOBHUTCS OJHOM W3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM IIpU M3YYEHUHU NPEAMETa B OCHOBHOW IIKOJIE JIOMHUHHUPYIOIIEE 3HAUYECHUE
MpUOOpPEH TaKKe LeH, KaK:
dopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K c€amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSIM
KU3HU;

HaNpaBJIEHHOCTh OOYYEHHUS Ha CUCTEMaTHYeCKOe MPUOOIIEHHE y4yallluXcs K CaMOCTOSTEIbHON
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIMIUM MOTHUBALUIO U
pasBUTHE CLIOCOOHOCTEHN K XUMHH;



o0ecrieyeHHe  YCJIOBUHM, CIHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYaIOUIMMHCSA  OIbITa
Pa3HOOOpa3HOIl AEATENTPHOCTH, MO3HAHUS M CAaMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITICTCHIIHIT), MMEIOIIUX YHUBEPCAJbHOEC 3HAYCHUE JUIS PA3JIMYHBIX BHJOB JCSTEILHOCTH;
dopMupoBaHne YyMEHUH OOBSACHATH U OLCHUBATH SBJICHUS OKPY)KAIOIIEro MHpa Ha OCHOBAHHU
3HaHHI U OTIBITA, MOJYYCHHBIX TIPH U3YYCHUU XUMUU;

dopMupoBaHne y o0Oydaromuxcss TI'YMaHUCTHYECKUX OTHOIICHWH, HOHMUMAaHHS IIEHHOCTH
XMUMHUYECKUX 3HAHHWW JUISi BHIPAOOTKM SKOJOTMYECKH IENIECOO0pa3HOro MOBEACHHS B OBITY H
TPYZIOBOM IESTENBHOCTH B LENAX COXPAHEHHS CBOETO 3/I10POBbS W OKPYXKAIOUIEH MPUPOIHON
Cpelbl; pa3BUTHE MOTHBAIMN K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHs OOIIEYENIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBEIOOPY
npoduis ¥ HaIIPaBICHHOCTU AaJbHEHIIEro 00ydeHusl.

HNJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

W3yuyenne xumuu B 9 Kiacce HampaBiIeHO Ha JOCTIXKEHHE OOYYaIOUIUMUCS JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO IIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMBbl OCHOBHOI'O OOIIIEro 00pa30BaHus 1OCTUTAIOTCS
B X0JI¢ 00yueHUsI XMMHUH B €IMHCTBE y4eOHON UM BOCIHUTATEIbHOU JesiTeibHOCTH OpraHu3aiuy B
COOTBECTCTBUU C TpaagulIMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIbTYPHBIMHA u AYXOBHO-
HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU

B OOIIECTBE MpaBWJIAMH M HOPMAaMH MOBEJICHHS U CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHWS,
CaMOpPa3BUTHUA U COLIUATM3AIUN 00yJarOIINXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
IHaTproTH4YecKOro BOCIMTAHUS

1) HIEHHOCTHOTO OTHOILIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAay4dHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHUs XUMHYECKOW HAyKH B KM3HU COBPEMEHHOrO OOIlecTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW HMH(POpPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 oOlIeCTBa;

I'paxxnaHckoro BocnuTaHus

2) mpencTaBi€HHMS O COLMAIBHBIX HOPMax M TpaBUiaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIONIE3HOM, y4eOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUAAX JI€ATEIbHOCTH; TOTOBHOCTH K Pa3HO 00pa3HOI
COBMECTHOH JIeATEIbHOCTH MPHU BBINOJHEHWU Y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBITOJHEHUU
XUMHYCCKUX IKCIICPUMCHTOB, CO3/JaHUN yqe6H51x ITPOCKTOB,

CTpeMJICHHS K B3aUMOIIOHUMAHHIO U B3aMMOIMOMOIIIH B MIPOIECCE ITON yueOHOMN NesaTenbHOCTH;
T'OTOBHOCTH OII€CHUBAThb CBOE MOBEACHHUEC U TIIOCTYIIKM CBOHX TOBapPIIHGfI C II0O3uIuu
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MMOCTYIKOB;

leHHOCTH HAYYHOTr0 MO3HAHUSA

3) MUPOBO33pEHYECKUX MPEICTABICHUI O BEIIECTBE U XUMHUUYECKOM peaklnu, COOTBETCTBYIOLINX
COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKHW W COCTABJIAIOIINWX OCHOBY JIA IMMOHUMAaHHA CYHIHOCTH
HAyYHOW KapTUHBI MUpPA; MPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIHI,
B3aUMOCBSI3SIX UEJIOBEKa C TPHUPOJHOM Cpeo, O podM XHWMHH B TO3HAHUU DTHX
3aKOHOMEPHOCTEH;

4) IMO3HAaBAaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJTYYCHHUC HOBBIX 3HaHUH 110 XHUMHH,
HEOOXOUMBIX JIJIs1 OOBSICHEHHSI HA0JIF01aeMbIX MTPOIECCOB U SBICHUH;

5) mo3HaBareabHON, WH()OPMAIMOHHOW W YWUTATEIBCKOW KYJIbTYPhl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEPAaTypoH, AOCTYIHBIMHU
TEXHUYECKUMHU CpeJICTBaMU MH(GOPMAIIMOHHBIX TEXHOIOTHIA;

6) uHTepeca K OOYyYEHHIO W TO3HAHHIO, JFOOO3HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS OOy4YEeHHS B TalbHEHIIIEM;



@DopMHUPOBAHUS KYJIbTYPbI 310POBbSI

7) oco3HaHMSI IIEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3[I0POBBIO, YCTAHOBKH
Ha 370pPOBBIA 00pa3 JKWU3HU, OCO3HAHMS TIOCICACTBUU W HENPHUSTHUS BPEIHBIX MPHUBBIYCK
(ymoTpeOaeHuss ajakorojisi, HApKOTUKOB, KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHHUS IpaBUII
0€30MacHOCTH NP OOPAIECHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY M pEaIbHOMN KH3HH;
TpyaoBoro BOCIIUTAHUS

8) mHTEepeca K MPaKTHUYECKOMY M3YyYEHHIO MpoQeccuil U TpyJaa pa3iIuvHOro pojia, yBaXKEHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHOTO BBIOOpAa WHIWBUAYAIBHOHW TPACKTOPUU
MPOJODKEHUST 00pa3oBaHUs C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
0O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCTIeUTHOM

npoecCHOHANBHOM  JNESTENIbHOCTH U Pa3BUTUSL  HEOOXOAMMBIX  YMEHHH; TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

IKOJ0TrH4eCKOro BOCIIUTAHUA

9) sKoNOTHYecKH 11eecCO00Pa3HOr0 OTHOIICHUS! K MPHUPOJE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHHS IIEHHOCTH 37J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HYECKOMY H TICUXHUYECKOMY 370POBBIO,
OCO3HAHUS IEHHOCTU COOIOACHHUS

npaBui 0€301MacHOrO0 TOBEACHHWS IpH padoTe C BEImECTBAMH, a TaKXe B CHUTYaIUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

10) crtocoOHOCTH MPUMEHSTH 3HAHUS, MTOJTydaeMble TIPU U3YICHUH XUMHH, JIJIS PEIICHUS 3ajad,
CBSI3aHHBIX C OKPY>KaIOIIe IPUPOIHON Cpeoi, TOBBIIICHHUS YPOBHS SKOJOTHYECKON KYIbTYPBHI,
OCO3HAHMS TJO0ATBPHOTO XapakTepa JSKOJIOTMYECKHX MpoOJieM W MyTed WX pelIeHus
MOCPEACTBOM METOJIOB XUMUU;

11) D2KOJIOTMYECKOTO MBINUICHHUS, YMEHUS PYKOBOJCTBOBAThCSI MM B II03HABATEIHHOM,
KOMMYHHUKATHUBHOW U COLIMATIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pE3YNbTAaTOB BBIACIAIOT 3HAuMMble ISl (opMHpOBaHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHS, MPUHIUN, TUNOTe3a, (aKT, CHCTEMa,
MPOLIECC, AKCIEPUMEHT U [Ip.), KOTOPHIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJATUBHBIE), KOTOpbIE 00ecnednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI TT0 XUMHH OTPAXKAIOT
OBJIaJICHUE YHUBEPCATLHBIMH [T03HABATEIHHBIMU JCHCTBUSIMH, B TOM YHUCIIE:

Ba3oBbIMH JT0rHYeCKUMH eHCTBUSIMUA

1) yMeHueM HCMONB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPH OCBOCHHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMHYECKHX TIOHATHH (BBIIEISATH WX XapaKTepHBIC IPU3HAKH,
yCTaHaBIMBATh B3aUMO CBS3b C JIPYTUMU MOHSATUSMU), UCTIOJIB30BaTh MOHATHUS 151 OOBSICHEHUS
OTIIENBHBIX (DAKTOB W SIBJICHUI; BHIOMpATh OCHOBAaHWUS W KPUTEPHH I KIacCH(PUKAIIUU
XUMHUYECKHUX BEUIECTB M XUMUYECKUX PEaKIii; yCTaHABIUBATh MPUUYUHHO- CJICICTBEHHBIE CBSI3U
MEXJTy 00BEKTaMH U3YUEHUS; CTPOUTH JIOTHUECKUE PACCYXIeHUs (MHIYKTHBHBIC, 1CTYKTUBHBIC,
10 aHAJIOTHH); IENaTh BHIBOJIBI U 3aKITFOUCHUS;

2) yMeHHEM MPUMEHSATh B TMPOIECCe IMO3HAHUS MOHATHSA (IIPEJAMETHBIE W MeETaIlpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MIPUMEHSIEMBIC B XUMHUU MOJICITbHBIC TIPECTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI 3JIEMEHTA),
xuMudeckass (opmyna M ypaBHEHHE XHMHUYECKOW pEaKiMu — TpU pElIeHUuu ydeOHOo-
MIO03HABATENBHBIX 33/1a4; C YIETOM ITHX

MOJICTIbHBIX ~MPEACTABIEHUN BBIABIATh U  XapaKTepU30BaTh CYHIECTBEHHBbIE NPU3HAKU
M3y4aeMbIX 0OBEKTOB



— XUMHUYECKUX BEIIECTB W XUMHUECKUMX PpEaKIUil; BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IPUYMHHO-CJIECTBEHHbIE CBS3M M IPOTUBOpPEUUs B M3Y4aeMBIX Ipoleccax M SBICHHIX;
npe/yiaraTb  KPUTEPUM Ui BBIABICHHS OTHX 3aKOHOMEPHOCTEH ¥ MPOTHUBOPEUHUH;
CaMOCTOSITEJIbHO BbIOMpaTh cIoco0 pemeHuss y4eOHOW 3anaud  (CpaBHUBAaThb HECKOJIBKO
BapUaHTOB pEIIEHUs, BBHIOMpaTh HauboJee TMOAXOMAMMKA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB);

Ba3oBbIMH Hccile10BaTEIbCKUMH 1eHCTBUAMHU

3) yMeHMeM HCIHOJb30BaTh ITOCTABJICHHBIE BOINPOCHI B KauyeCTBE HMHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpereHHE OMNbITa IO IJIAHWUPOBAHUIO, OPraHU3ALUU W TPOBEICHUIO YYCHHYECKHX
9KCHEPUMEHTOB: yMEHUE HAOII01aTh 33 X0A0M IIPOLIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3yibTar, (GopMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEIOBaHMsl, COCTABIIATh OTYET O IIPOJIETAHHON padoTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3IUYHBIX BUAOB U
dopM mpeacTaBiIeHUS, TOIYYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TIOMYJISIpHAS JUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl VHTepHeTa); KpUTHYECKU
OLICHUBATh MTPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/bI U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMaK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNIeNIEHHOr0 THUIA; NMPUOOpeTeHHEe OIbITa B 00JaCTH HCIOJIb30BaHUS HH(DOPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJIAJICHNE KYJIb TYPOi aKTUBHOTO UCIIOIBb30BAHUS Pa3TMIHBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeACTaBiIeHUs HHPOpPMAIMH U
WITIOCTPUPOBATh peIllacMble 33/1a4l HECIOXKHBIMHU CXEMaMH, AMarpaMMaMi, ApyruMu popmamu
rpaduKy ¥ UX KOMOMHAILIUSIMH,

7) yMEHMEM HCIOJIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4eOHOW M HcClenoBaTeIbCKON
NeSITeIPHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKpY’Kalolled NpUPOJHOHN Cpeibl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeiiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BONPOCHI (B X0J1€ AMAJIOra /MM AUCKYCCHUH) TI0 CYIIECTBY 00CYXIaeMOi
TEMBI, POPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITIOIHEHHS ITPEIOKEHHON 3a/1a4H;
9) npuoOpeTeHue OIbITa MPE3EHTAMU PE3YIbTATOB BBIMOJHEHHUS] XUMUYECKOTO SKCIIEPUMEHTa
(J1abopaToOpHOTO OMBITA, JJAOOPATOPHOUN PAOOTHI 1O MCCIIECTOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO
IPOEKTa);

10) 3aMHTEpeCOBaHHOCTH B  COBMECTHOH CO  CBEPCTHHKAMH  IIO3HABaTENBHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIUS COBMECTHBIX JIEHCTBHA,

OTIpeieNIeHNe KPUTEPUEB 110 OIEHKE KAaueCTBa BBITIOJTHEHHOW PaOOTHI U 1Ip.);

YHuBepcaabHbIMU PeryJsiITHBHBIMU /ICTBUAMHU

11) ymeHHEeM caMOCTOSITEIPHO OTPEACISTh eI JCATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTENbHOCTb, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBITTOJIHEHUH 33JJaHUI C YIETOM TIOTYICHHUS

HOBBIX 3HaHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIMAX; OLIEHUBATh COOTBETCTBHE
TIOJTY9YEHHOTO pe3yiIbTaTa 3asBICHHON 1IeITH;

12) ymeHueM UCIOIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIIOBHM 33aJaHUM.
NPEAMETHBIE PE3YJIbTATbBI



B cocraBe TmpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHIO 00S3aTENIBHOTO  COJAEpKaHMUS,
YCTAaHOBJICHHOTO JaHHOM TIPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
0o0y4aromMMHUCs HAy4YHbIE 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIpEeTaLnH, IPEoOPa30BaHHUIO U IPUMEHEHHUIO B PA3IMUHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.

[IpenmeTHbie pe3ynbTaThl MPECTABICHBI OTPAXaOT CHOPMUPOBAHHOCTh Yy OOYYAIOLIMXCS
CJEYIOLINX
YMEHHMN:

1) packpvieamv cmbici OCHOBHBIX XHMHUECKHX TIOHSITHH: XHMHUYCCKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTMOH, AHUOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTbD, CTEIIEHb

OKHCIICHHSI, XMMHUYECKas peakiusi, XUMHYEeCcKas CBs3b, TEIUIOBOW S((EKT peakluu, MOJb,
MOJIIpHBIA 00BEM, PAaCTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, IEKTPOTUTHYECKAs JUCCOIUAINS,
peaKkuyu HOHHOTO 0OMEHa, KaTaluu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBbIE
peaklUMM, OKUCIUTEIbHO- BOCCTAHOBUTENIbHBIE pPEAKLUUU, OKHUCIHUTENIb, BOCCTAHOBUTEID,
OKHCIICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS, aM(pOTEpHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAS,
WOHHAsI, METAJUTMUECKast), KpUCTAITUYECKasl peméTka, KOppo3usi METAIIOB, CILIABbI, CKOPOCTh
XUMHUUYECKON peakluu, peaenbHo gonycruMas konuenTpauus (IIJK) Bemecrsa;

2) unnocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHIA (CM. 1. 1) U IPUMEHSTH 3TH
MIOHSITHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

3) ucnonvzo06ams XUMHYECKYIO CHMBOJIMKY UISI COCTaBJICHHUS] (DOPMYJT BEIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUM;

4) onpeodensimb BaJCHTHOCTb U CTENCHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCAMHEHHSX
Pa3IMYHOIO COCTaBa; IMPHUHAIEKHOCTh BEILECTB K ONPENCIEHHOMY KIJIACCY COEAMHEHUN IO
dbopMynaM; BUJ XUMUYECKOH CBS3H (KOBAJIEHTHAs, MOHHASI, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHYECKOW (opmyiie; XapakTep CpeAbl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHUH, TUIl KPUCTAIUIMYECKOM PEeIIETKH KOHKPETHOIO BELIECTBA;

5) packpvisames cmuicn Tlepuoandeckoro 3akona J[. M. MenpgeneeBa u IeMOHCTPUPOBATh €ro
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOmuuHyo (opmy Ilepuoamueckoit cucteMsl
XUMHUYECKHUX AJIEMEHTOB:

pa3iuuaTh MOHATHUS «TJaBHas moArpymnmna (A-rpymnma)» u «mobounas nmoxarpynma (b-rpymma)y,
Masble U OOJIbIINE MEPUOAbl; COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B NMEPUOAMYECKOMN
TabJIuIe, C YUCITIOBBIMHU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XMMHUYECKUX dJIEMEHTOB (COCTaB U
3apsan sjapa, oOlee YuCIIO 3JEKTPOHOB M paclpeiesieHue MX [0 3JIEKTPOHHBIM CIIOSIM);
00BSICHATH 00IIME 3aKOHOMEPHOCTH B

M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B Ipelenax MaybIX MEePHOJO0B M TJIaBHBIX
MNOJArPYINI ¢ YYETOM CTPOEHUS UX aTOMOB;

6) xknaccuguyuposams XUMUYECKHE DIIEMCHTBI, HEOPraHWYECKHE BEIECTBA; XHMHUUYCCKHE
peakuuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3¢ (eKTy, Mo
M3MEHEHUIO CTENIeHEW OKHCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzoeams (ONMUCHIBATH) O0IIHME U cHIeNN(UUECKIE XMMUYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPXK/Aas OMHCAHUE IPUMEPaAMH MOJIEKYJISPHBIX U NOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) cocmaesname ypaBHEHUS SIICKTPOJUTUYECKOW TUCCOLMAIIMK KHCIIOT, IIEJIOYEH W COJICH;
MOJIHBIE M COKpAII€HHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUs peakiui,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHUECKON CBSI3M MEXAY BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;

9) packpvisams  cywHoCmb  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIMA  MMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

10) npoenosuposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT HX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUI B pa3JIMYHBIX YCIOBUSIX;



11) gviyucisims OTHOCUTENBHYIO MOJICKYIISIPHYIO H MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJO
XUMHUYECKOTO 3JIEeMEHTa Mo (opMmysie COeAMHEHHMsS; MACCOBYIO JIOJIO BEIIECTBa B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaklvH;

12) crnedosamv TpaBUIaM  TIOJIb30BaHMS ~ XHMHYECKOH MOCymod W J1abOpaTOPHBIM
o0opyoBaHHEM, a TakXXe IMpaBuUjiaM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIIOJHEHHIO JIAOOPATOPHBIX

XUMHUYECKHX OIBITOB IO TOJYYECHHIO M COOMpaHHMIO Ta3000pa3HbIX BEIIECTB (aMMHaka u
YIJIEKUCIIOTO Tasa);

13) mposooums peaxkuyu, TOATBEPHKAAIOIIME KAYCCTBEHHBIH COCTAB pPa3JIMYHBIX BELICCTB:
pacrno3HaBaTh

OTBITHBIM MYTEM XJIOPHA-, OpOMHI-, MOIUA-, KapOoHaT-, Qocdar-, cumukar-, cymnbdar-,
TUAPOKCU-UOHBI, KaTUOHBI aMMOHHS W HOHBl H3YYEHHBIX METaJNIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPraHUUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEpPAIlMA MBICIUTEILHON ESITEIbHOCTH — aHAJIU3 W CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3aLUIO, BBIABICHHE TPUYUHHO-CIICACTBEHHBIX CBSI3eH — I
M3YYEHHUS CBOICTB BEIECTB M XMMHYECKHUX PEaKIIHii; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaO0JI0/ICHHUEe, U3MEPCHHE,

MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

BemecTtBo u XUMH4YeCKasl peaKkuusi

[Iepnonnueckuit 3akoH. Ilepnoauyeckas cucrema xumuueckux anemeHToB J1. 1. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTU B M3MEHEHHMHM CBOWCTB XMMHUYECKHMX JJIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIUs, KAJIbLIUA U UX COEAMHEHUN B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHUYECKOHW CBSI3U. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Knaccupukanus ¥ HOMEHKJIATypa HEOPraHMYEeCKMX BeIIeCTB (MEXIyHapogHas U
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K pa3IU4HbIM KjaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHETUYECKasl CBSI3b HEOPraHMUECKUX BEILIECTB.

Knaccuukanus XUMHUYECKMX peaklUil Mo pa3IUYHbIM IpU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKkIUu BEIIECTB, MO TEIIOBOMY 3((eKTy, MO0 H3MEHEHUIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonatue o ckopocTH xXuUMHuYeckod peakiuu. [loHsATHE 00 0OpaTUMBIX UM HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX W TeTeporeHHbIx peakiusx. [lonsTue o
XUMHYECKOM PAaBHOBECHUHU.

@akTophl, BIMSIIOINIME HA CKOPOCTh XMMHUYECKOW pEaKIUH U TOJO0KEHHE XHMHUYECKOIO
paBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM, JJIEKTPOHHBIM  OalaHC  OKHUCIIUTENbHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON AUCCOLMALMH. ODJEKTPOIUTHI U HE- 3JIEKTPONUTHL. KaTHOHBI,
AQHUOHBI.

MexaHu3M JUCCOLMAIUU BELIECTB C Pa3IMYHBIMM BHMJAMU XUMHYECKOM cBsi3u. CTeneHb
JUCCOLIMAIINY.

CunbHble U crabble AIEeKTPOIIUTHI.

Peakiun monHOro OOMEHa. YCIOBUSA TPOTEKAHUS PEAKIUA HWOHHOTO OOMEHA, MOJHBIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBoMCTBa KUCIIOT, OCHOBaHWIl M COJIEW B CBETE



NpeACTaBICHUNH 00 SJICKTPOTUTHUYECKONW ucconuanuu. KadecTBeHHbIE pPEaKIUU Ha HOHBL
[TonsiTHe 0 ruIpoONIN3€E CONEN.

XUMHAYECKUNA OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAUIOB U HEMETAJUIOB (rpaduTa U anMmasa), CJIOXKHBIX BEIIECTB
(x10puaa HaTpus);

UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(baxTopoB;

UCCJICIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipoliecca AUCCOLMALUN KHUCIIOT,
miesouel M cosied (BO3MOXHO MCIIOJb30BaHUE BUAEOMATEPUAJIOB); IMPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIUX [PU3HAKM NPOTEKaHUs pPeaKkLUui MOHHOro obOMeHa (oOpa3oBaHME OCaJKa,
BBIJICJIEHUE ra3a, 00pa30oBaHUE BOJIbI); OIIBITOB,

WITIOCTPUPYIOIUX IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUil (rOpeHue, peakiuuu
pa3joXKeHUs,, COEAUHEHMsI); pACIO3HABaHHE HEOPraHMYECKUX BEIIECTB C  I[TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMHA HA HOHBI;

pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OO0mas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIEHU
OKHCIICHHUS.

Crpoenne u (pu3nyYecKre CBOMCTBA MPOCTHIX BEUIECTB — TaJOT€HOB. XMMHUYECKHUE CBOWCTBA
Ha [puMepe
xjopa (B3aMMOJCHCTBHE C METaUlaMH, HEMeTajlamMu, Ienodamu). XusopoBojaopoa. CoisHast
KHCJI0Ta, XMMHUYECKHE CBOMCTBA, MOJIyuyeHHe, IpuMeHeHue. JleiicTBue xiopa u XJI0poBOAOpoaa
Ha OpraHu3M uesoBeka. BaxHeilre XIopuapl U UX HaX0XKACHHUE B IPUPOJIE.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKHCICHMUSL.

Crpoenue u ¢pu3nUecKkrue CBONCTBA MPOCTBIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoAu(UKAIIMK KHUCIOPOJa M cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOJOPOJ, CTPOCHHE,
¢du3nueckrue U XUMHUYeCKHe cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kucnora, ¢GuU3MUYECKHE M XUMHUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENsS Kjacca
KUCIOT M creuudpudeckue). XUMHUUYECKUE pPEaKLMH, JIeXkKallde B OCHOBE INPOMBIIUIEHHOTO
crioco0a moytydeHus: cepHoi KHUCIOTHL. [Ipumenenune. Conu CEepHOM KHCIOTHI, KaueCTBEHHAs
peakuus Ha cynbhaT-uoH. HaxoxxeHue ceprl U €€ COeJMHEHUH B IPUPOJIE.

XUMUYECKOe 3arpsi3HEHUE OKpYKarolleld Cpeibl COCIUHEHHUSIMH cepbl (KHCIOTHBIE JO0XKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OO6mass xapakTepucTtuka 23yeMeHTOB VA-rpynmbl. (OcoO€HHOCTH CTPOEHHMSI aTOMOB,
XapaKTEepHBIE CTETICHU OKHCIICHMS.

A30T, pacripocTpaHeHHE B IpUPOJE, pU3nUecKre U XuMuieckue cBoiictsa. Kpyrosopor azora
B IIPUPOJIE.

AMMHak, ero (Qu3nMyeckue M XHMMHUYECKHE CBOMICTBa, moiydeHue U mnpumeHeHue. Coau
aMMOHUS, UX (PU3MYECKHe M XMMHUYEeCKHe CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMSI. A30THasi KHCJIOTA, €€ ToJydeHne, PU3nUecKre 1 XUMHYeCKue CBOMCTBRa (001ue
Kak MpeJICTaBUTENs Kiacca KUCIOT U crneuuduyeckue). Vcnoab3oBaHue HHUTPATOB M coJieit
aMMOHHSI B KaUeCTBE MUHEPAIbHBIX YA0OOPEHU.

XVMHYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl COEAMHEHMSIMM a30Ta (KUCIOTHBIE IOXKIU,
3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJAOEMOB).

®ocdop, amnorponHsie Moaupukanuu Gocdopa, (uzMuecKkue M XUMHUYECKUE CBOWCTBA.
Oxkcun docdopa(V) u pochopnast kuciora, Gusnueckue 1 XMMUYECKHUE CBOMCTBA, MOJyUYEHHE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIBbHBIX YI00pEHU.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKHCIICHMSL.

VYrnepon, amioTporHble MOAUGUKALWU, pPACIPOCTPAaHEHHE B TNpPUPOAE, (QHU3NYECKUE U

XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoae. OKcHIIBI yriaepona, ux



duznyeckue W XUMHYECKHE CBOWCTBA, NEHCTBHME HA IKUBHIE OPTaHU3MBI, IOJIYYCHHE U
MpUMEHEHHEe. JKOJOTHYECKUe MpOoOIeMBbl, CBs3aHHbIE ¢ okcuaoM yriaepona(IV); rumoresa
r7100aIbHOTO MOTETJICHUs KIIMMATa; ITAPHUKOBBIA 3 EKT.

VYronbHass kuciaoTra M e€ cold, UX (PU3MYECKHEe U XUMHYECKHE CBOMCTBA, MOJYYCHHE U
MIpUMEHEHUE.

KauectBennas peakuus Ha kapOoHaT-HOHBI. Vcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIUMHEHUSX Yyriepojaa
(MeraH, 3TaH, 3TWUJIEH, alETWIEH, JTAHOJ, TIJMLEPUH, YyKCycHas Kkuciora). Mx cocraB u
xumuueckoe cTtpoeHue. [loHsTHE O OMONOTMYECKM BaXKHBIX BEILIECTBAX: JXKHpaX, OenKax,
YIJI€BOJaX — U UX POJIU B )KM3HH YEJIOBEKA.

MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCTUHEHUN.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOICTBa, IOJyYeHHE W HpPHUMEHEHHE.
Coenunenus kpemHusi B mpupoae. OOmmume mnpezacraBieHuss o6 okcunge kpemHuaA(IV) u
KpeMHUEeBOU kuciore. CUIMKAThI, UX WCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH.
Baxxneiimne cTpouTenbHble MaTepualbl: KepaMUKa, CTEKJIO, IIEeMEHT, OeTOH, Kele300€TOH.
[TpoGsieMbl 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

XUMUYECKUH OKCIIEPUMEHT: H3yuyeHHuEe O0Opa3lloB HEOPraHMYEeCKHX BEIIEeCTB, CBONCTB
COJITHOM KHUCIJIOTBI; IMPOBEJEHUE KAYECTBEHHBIX peaKkUUi Ha XJOPUA-HUOHBI U HaOIIO/EHUE
MPU3HAKOB MX TMPOTEKAHUS; OIBITHI, OTpa)karomue (U3NUecKue U XUMUYECKHE CBONCTBA
TaJIOTEHOB U UX COEJUHEHHM (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPUANIOB); 03HAKOMJIEHHUE C
oOpa3iamMu XJOpuA0B (TaJIOTeHHIOB); O3HAKOMIICHHE C O0pas3lamMH cepbl U €€ COeTUHEHUSIMU
(BO3MOXKHO HCIIOJIB30BAaHHE BHCOMATEPUAIIOB); HAOJNIOJCHUE Tpoliecca OOyrIIMBaHUs caxapa
1o JEHCTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTHI; HM3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHUE KAUECTBEHHON peakuuu Ha Cynb(paT-uoH U
HaOMo/IeHue TpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3WYECKMMH CBOWMCTBaMHU a30Ta,
dochopa M uX coeauHEHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OOpa3aMu
a30THBIX M (GocPopHBIX YAOOpeHHMii; moiaydeHue, coOupaHHe, pacro3HaBaHHE U H3y4YEHHUE
CBOMCTB aMMMaKa; MPOBEICHHE KAaYECTBEHHBIX PEAKIMM HAa WOH aMMOHHS W (ocdaT-uoH U
M3y4YeHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI
C Me/IbI0 (BO3MOYKHO MCIIONIb30BaHUE BUAEOMATEPUAJIOB); U3YyUEHHE MOJENIeN KPUCTAITTMYECKUX
pemeéTok anmasa, rpadura, Qymnepena; o3HaKOMIIEHHE C MPOIIECCOM aaCcOPOINH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOras3a; IOJydyeHue, coOupaHue,
pacno3HaBaHUE U W3yYEHUE CBOWMCTB YIJIEKUCIIOrO ra3a; MpOBEIeHNE KAaUeCTBEHHbIX pEeaKkIuil Ha
KapOOHAT- U CUITUKAT-UOHBI U U3yUEHHE MTPU3HAKOB X MPOTEKAHNUS,
03HAKOMJIEHHE C MPOJIYKLUHMEW CHUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX
3az1a4 1o Teme «BaxxHel1ne HeMeTaulbl U UX COSAUHEHUSI.

MeTaJuibl M UX COeIMHEHUS

OO01as XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU UX IOJIOXKEHUS B
Ilepuoauueckoit cucreme xuMmuueckux diaeMeHToB JI. M. MenpaeneeBa U CTPOEHUS aTOMOB.
Crpoenue metayioB. Metamnueckas CBA3b M METalIMYecKas KpHUCTaUIMYECKas pElIETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoOs! mosydyeHus MetawioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHbBIE
CrocoObl 3amUThl UX OT Koppos3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIPUMEHEHNE B OBITY U TPOMBITIUICHHOCTH.

[lenounbie MeTamibl: nonoxeHue B [lepuoanueckoil cucreme xumMuueckux snemeHToB 1. 1.
MenneneeBa; CTpoeHHE HX aTOMOB; HaxokJeHue B mpupoae. du3nyeckue W XHUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHneHue
HIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[[{enouHo3emMenbHbBIE METAIBI MarHUM U KalbLUW: nonoxeHue B llepuoguyeckoi cucreme
xuMmudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHMe MX aTOMOB; HaxXO0XXJICHUE B MPUPOJE.



dusuyeckrue U XUMHYECKUE CBOICTBA MarHvsg M Kaiablidsd. BakHeHIIMe coeqUHEHUS KaJbIIUs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUS.

AmomuHuii: nonoxxenue B llepumonnueckoil cucreme xumuyeckux anemeHroB /[l U.
MenzeneeBa; CTpoeHHe aToma; HaxokJeHue B mpupoje. Ousndyeckue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUPOKCH A ATFOMHHHSI.

Kenezo: nonoxenue B [lepuonuueckoit cucreme xumudeckux anemeHToB J[. 1. Menneneena;
CTPOCHHME aToMa; HaxoxJeHue B mpupoje. dusmyeckue M XUMHUYECKHE CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcubl u conn xenesa(ll) u xenesa(lll), ux cocras, cBONCTBA U MOTYYCHUE.
XUMUYECKUH DKCIEPUMEHT: O3HAaKOMJICHHE C oOpa3llaMd METalIOB H  CIUIaBOB, UX
bu3NYeCKUMU  CBOMCTBAMH; H3y4Y€HHE pE3yJbTaTOB KOPPO3UM METAIIOB  (BO3MOKHO
UCIIOJIb30BAaHNE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KAIBIIUS U HATPUS
C BOJI0H (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB KECTKON BOJIBI;
mpoliecca TOpPEHHUsl >Kele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE BUEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUSI KaYEeCTBEHHBIX PEaKLIUi HA MOHBI (MAarHus, KalablMs, aTlOMUHUS, [IUHKA,
xkene3a(ll) u sxenesa(Ill), memu(Il)); HabOmrogeHWME W oOmMHMCaHWE TPOIECCOB OKPAITUBAHUS
IUIAMEHU MOHAMU HATPHsl, Kalius U Kalblus (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB);
ucciie[oBaHre aM()OTEPHBIX CBOKMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHIA ITUHKA; PEIICHUE
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelre MeTaibl U UX COSTUHEHUS.

XuMHuS M OKpYXaOLas cpeaa

HoBble Marepuansl u TexHOJOTMHU. BemiecTBa W Marepuaibl B TOBCEIHEBHOM KU3HU
yesioBeka. XUMUs U 3/10poBbe. bezonacHoe UCmoab30BaHME BEIIECTB U XUMUYECKUX PEAKIIUN B
ObiTy. IlepBas moMoIb MPU XUMHUYECKHX OKOTax M OTpaBlieHUsX. OCHOBBI AKOJIOTMUYECKOM
rPAaMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHHE OKpYyKaromehd cpenpl (mpeaenbHas AOMmycTUMast
koHueHrtpanus BemectB — [1JIK). Pons xumuu B pemeHnn
HKOJIOTUYECKUX MTPOOIIEM.

[IpupoaHble HMCTOYHUKU YIIIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, HE(PTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XYUMUYECKUN JKCHEPUMEHT: H3ydyeHUe O00pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METaJlIOB,
MOJIMMEPHBIE MaTEPHAIIbI).

Me:xnpeamernbie CBA3H

Peanuzanusi MEXNpeAMETHBIX CBSI3€M MPH M3YYCHHH XHUMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHIA,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HaydHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CHUHTE3, Kiaccu(UKanus, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEepeHHe, MOJIETb, SIBJICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroM, DJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIWA, H3OTOIIHI,
PaANOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHCTAJUIMYECKas pEHmIETKa, CIJaBbl, (U3UUYECKUE BEIUYUHBI,
€MHUIIBI U3MEpPEHUs, KOCMHYECKOE MPOCTPAaHCTBO, IUTaHeThl, 3BE3nbI, ConHie. buomorus:
dbotocuHTe3, AbIXaHUEe, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbIE YIOOPEHUS, MUKPOIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPANbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMIAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBaHue pa3jiesioB U Koaun4yecTBO 4acoB
n/n TeM NMPOrpaMMbIl BCEro KOHTPOJIbHbIE NpaKkTHYECKHE
padoThI padoTshI
1.1. IHoBTOpEHME U YriIyOJIeHHEe 3 1
3HAHUI OCHOBHBIX Pa3/1eJioB
Kypca 8 kiaacca
1.2. OcHoOBHbBIE 3aKOHOMepHOCTH | 4
XHMHYECKHX peaKkuuid
1.3. DJeKTpoJIUTHYECKAS 8 1
JUCCOIHALMA. XUMHYECKHeE
peaknuu B pacTBOpax
Wroro no pazgeny 15
2.1. OO0masi xapakTepucTHKA 6 1
XHMHYECKHX 3JIEMEHTOB
Y11A- rpynnsl. I'anorensl
2.2. O01asi xapaKkTepucTHKA 7 1
XHMHUYECKHUX 3JIeMEHTOB
VY1A- rpynnbl. Cepa u eé
coeIMHEeHUs
2.3. O01asi XapaKkTepucTHKA 7 1
XHMHYECKHUX 3JIeMEeHTOB Y A-
rpynnsi. A3or, ¢gocgop u ux
coeIMHEeHUs
2.4. OO0mas xapakTepucTHKA 8 1 1
XHMHYECKHUX 3JIEMEHTOB
IVA- rpynnsl.
Yriaepoa v KpeMHUI U HX
CcOoeTMHEHUSs
Hroro no pasgeny 28
3.1. O01mme cCBOMCTBA METALJIOB 4 1
3.2. Baskneiinme MeTauIbl M HX 12 1 1
CcoeTMHEH U
Hroro no paszaeny: 16
41. BemecTtBa u maTepuaJibl B 7 1
JKM3HH YeJI0BeKa
Hroro no pazgeny: 7
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10O 68 4 7

ITPOITPAMME




INIOYPOYHOE IVTAHUPOBAHUE

n/n

Tema ypoka

KoaudecTBO 4acoB

BRCET KOHTD
0 O0JTbH
bI¢

nadoT
bl

MDAKT
N4YeCK
He

nadoT
bl

TaTa
IIaHupye
Mas

JlaTa
daxkTuuecasn

OO6muii uactpykrax no I1Th.
[lepuouueckuii 3aK0H U
IIEpUOANYECKasl CUCTEMaA
XUMHUYECKHUX JIEMEHTOB
JA..Menneneena B CBETE yU4EHHUS O
CTPOCHMH aTOMa.

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA Ha OCHOBAHUH €TI0
nonoxkenus B [lepuoandeckoit
cucrteMme . 1. Menaeneena.

Knaccudukamnus HeopraHuueCcKux
BEIIECTB M X HOMEHKJIATypa

AmotepHOCTh. AMpoTEepHBIE
OKCHUJBI U TUJIPOKCHIBI.

Krnaccudukanmsi XaMUIECKUX

peaKumii.

CKOpOCTh XUMHUYECKOU peaKklnu.

KaranmsaTops! u karanus.

XUMHYECKHE CBOMCTBA KUCJIOT B
CBETE
TEOPHUH JIEKTPOJIUTUUECKON

Jucconuanmuun

XMMHYECKHE CBOIICTBA OCHOBAHUN
B CBETE TEOPUH
ANEKTPOIUTHYECKON TUCCOLIUALINH

10.

XHWMHYECKHE CBOMCTBA COJIEH B
CBETE

TEOPHUH IEKTPOJIUTUYECKON
JYCCOLMaluN

11.

[TonsiTue 0 TUApOINU3E CONEU

12.

[IpakTuyeckas padorta Ne 1 Pemenue
JKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEMeE
«DJIEKTPOIIUTHYECKAS
JUCCOLUALIUS




13.

O00011eHE U cCUCTEMAaTU3ALMS
3HAHWM I10 TEME:
«O0mas XapaKTepUCTHUKA
XUMHNYCCKUX 3JICMCHTOB 158

XUMUYECKHUX PEaKIUN».

14.

KonTposasHnas padora Ne 1 o reme:
«O06mas XapaKTepUCTUKa
XUMHUYECKHX 9JIEMEHTOB u

XUMUYECKHUX PEaKIU».

15.

AHanmm3 KOHTPOJBHOH pPaboTHl IO
TEMe:

«O01mas xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB U
XUMHAYECKUX peakiui». [Ipaktukym

10 pCIICHHUIO 3aJia4.

16.

OO61as xapakTepucTuKa
HEMETAJIOB

17.

OO0miast xapakTEpUCTUKA DJIEMEHTOB
VIIA rpynmnbsl — rajgoreHon

18.

Coenunenus rainoreHos PK
Hcnons30BaHue TaIOT€HOB MPH
IIPOU3BOJICTBE IPOYKTOB OBITOBOM
xumuu Ha npeanpusatusax CK.

19.

[TpakTuueckas pabota Ne 2
«3y4enue CBONCTB COJISTHON

KHUCJIOTBI»

20.

OO0m1as xapakTepUCTUKA DJIEMEHTOB
VI A - xanbkorenos. Cepa

21.

CepoBoopoa u CyabpUIbI

22.

KI/ICJ'IOpOJIHI)Ie COCOANHCHUS CCPBI

23.

OCHOBBI ITPOU3BOJICTBA CEPHOU

KHCJIIOTHI.

24,

[TpakTuueckas padora Ne 3
«3y4eHue CBOMCTB CEpHOU

KHUCJIOTBI»

25.

Ob6mas XapaKTepucTUKa
XUMHAYECKUX 3JIEMEHTOB VA

rpymnmsl. A30T

26.

Ammuak. Conmd aMMOHUS.

217.

OCHOBBI TPOU3BOJICTBA aMMHaKa
PK r. HeBuHHOMEICCK, 3aBOJ
«A30T», OCHOBBI TPOU3BOJICTBA.

28.

[TpakTuueckas pabora Ne 4




«IlomyyeHne aMMHuaKa U U3y4eHue
€r0 CBOMCTBY

29.

Kucnoponaconepxkamue
coequHeHus azora. OKCUIbl

30.

A30OTHas KHCIIOTa, €€ COJIH.
A3OTHBIE YAOOpeHHUs

31.

dochop

32.

Kucnopoausie COCIIMHCHUS
docdhopa PK. Ilonyuenne docdaron
IpU TPOM3BOJCTBE YIOOpeHHU B
CK.

33.

OO61as xapakTeprucTUKa 3JIEMEHTOB
IV A- rpynnel. Yraepon

34.

Kucnoponaconepxkamue
COEIIMHEHUs yriaepoja

35.

[Ipaktuyeckass  pabora Ne 5
«IlonydyeHue yriaekucioro rasa u
W3y4YEHUE €0 CBOMCTBY

36.

VYraesonopoasl. PK
[Ipumenenne
NpeaesbHbIX yriaeBogopoaos B CK.

37.

Kucnoponaconepxkamue
OpraHUYeCKHE COCTUHECHUS

38.

Kpemuaun

39.

Kucnoponnslie COCIMHEHUSA
KpEMHHUS.
CunukarHas npoMsbliuieHHocTs PK
Kupnnunsli 3aBon,

OCHOBBIIIPOMU3BOJACTBA.

40.

[Tony4yenue HEMETAIJIOB PK
Texnonorus
MOJTyYEHUSBOIOPO/Ia Ha 3. «A30T» T.

HeBuHHOMBICCK.

41.

O0001IeHnE M CHCTEMATHA3 AN
3HaHHﬁ 10 TeMe:((HeMeTaJ'IJ'IBI H UX

COCAUHCHUA

42.

KonTponbnas pa6ora Ne 2 o teme:

«HemeTannbel 1 ©X COETMHEHUS»

43.

AHann3 KOHTPOJIbHOU pabOTHI 1O
teme: «HemeTamisl n ux
coenuHeHus» [IpakTukym no
pELICHUIO 3a1a4.

44,

ITonoxenne MeTajLuIOB B




[lepuonnueckoii cucreme,
CTPOCHHE aTOMOB M KPUCTAJJIOB

4. XHUMHUYECKHE CBOMCTBA METAJIJIOB.
B3aumopeiicTBue ¢ mpocTbIMU
BEIIIECTBAMHU.

4. XHUMHUYECKHE CBOMCTBA METAJIJIOB.
BzanMmoelicTBre CO CIIOKHBIMH
BCIICCTBAMMU.

ar. OO0m1as XxapaKTepUCTHKA IIETOYHBIX
METaJIOB

48. OO0mias XxapakTepucTUKa
IIEeJI0YHO3EMEIIbHBIX
METaJIOB

49. JKécTtkocTh BOIBI U CIIOCOOE! €€
yCTpaHEHUs

50. [Ipaktuyeckass  pabora Ne 6

«IlonmyuyeHnne IKECTKOM BOABI U
CTIOCOOBI €€ yCTpaHEHUS

ol.

AJIOMUHHUH U €r0 COCIMHCHUA

52,

Keneso u ero COCIUHCHUA

53.

ITpakTrueckas padora No
7«Pemenue

SKCIIEPUMEHTAIIbHBIX 3a7a4 110 TEME
«MeTamisl»

o4,

Koppo3us MeTanioB u cnocoOsl
3amuThl oT He€ PK Mepbl 60pb0EbI €
Koppo3uei Ha npousBojcTBax CK.

55.

Mertannsl B mpupoze. PK
OCHOBHBIE MECTOPOXK/ICHUS DYl B
CK.

56.

ITonstre o meramtyprun PK
[Tonydyenue craii Ha XUMHYECKHUX

npennpustusax CK

of.

O0001IeHNE ¥ CUCTEMATHA3 AN
3HaHUi 1Mo TeMe: «MeTajuibl»

58.

KonTponbHas padora Ne 3 o teme:
«MeTtab»

99.

AHanu3 KOHTPOJIbHOM paboThI MO
TeMe:

«Metamnb». [ IpakTukym no
pELICHHIO 3a/1a4.

60.

BemiectBa

61.

XUMHUYECKHE PEAKITUHI




62. | Ocnosmi HEOpPraHU4eCKOW XUMHUHU 1
63. O00011eHE U cCTEMAaTU3ALMS 1
3HAHUM MO KypCy OCHOBHOM IIKOJIbI
64. | Mrorosas KOHTpOJIbHas paboTa 1 1
65 | Amanus urorosoit KOHTPOJIbHOM 1
paboTsl. [IpakTukyMm 1o perieHuo
3agad.
66. | Xummuecras OpraHu3aus IIaHEeThI 1
3emis
6r. OxpaHa OKpy’Karoleu cpenl OT 1
XUMHUYECKOro 3arpszHenus. PK
OunCcTUTENTBHBIE COOPYKEHHUS ,
UCIIOJIb3yEeMbIE Ha XUMUYECKUX
npeanpusaTusax r. CtaBponoss
68. IloxBenenue UTOros roaa 1
69- | Pe3seps 2
70
OBLIEE KOJIMYECTBO YACOB 10| 68 [ 4 !
I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE:

Y4eOHO-MeTOAMYeCKHIT KOMIJIEKT 0 XUMHHU 9 Kiacca.
Yuebnuk O.C. ['abpuensn, «Xumus» 9 xnace, M. «/Ipoda», 2013 roxa.
Pabouas terpans O.C. INabpuensn; A.B. Smykosa, «Xumus» 9 kiace, M. Jlpoda, 2013 rox.
a) TuTepaTypa 1Js yJalmmuxcs:
E.A. Epemun, H.E. Ky3pmenko «CripaBo4yHUK IIKOIbHUKA 110 xuMuu 8-11 kmace, M, «Ipoda», 2010 r.
JLIO. AnmukGepoBa «3annmatenbHas xumus»y, M, «ACT — I[Ipeccy, 2009r.
Xumust. 9 knace: yueOHUK JUIs 00mmeo0pa3oBarenbbix yupexacuuii/ O.C. ['adbpuensn. - M.: [Ipoda,
2013.
I'abpuensn O.C. Xumust. 9 knacc: pabouas rerpanp Kk yueOHuky I'abpuensna O.C. — M.: [Ipoda, 2013.
0) IuTepaTypa AJsl yUUTes:
I'a6puensu O.C., Meromuueckoe nocodue ajs yuurens. Xumus 8-9 kiacc. — M.: Jlpoda, 2008.
I'abpuensn O.C., OctpoymoB N.I'. Xumus. 9 knace: HacronbHas kaura yunrens. - M.: Ipoda, 2008.
JI.B. Komucaposa, N.T", [lpucsaruna «KoHTpoIbHBIE B TPOBEPOYHBIE PAOOTHI IO XUMHH 9 Kitaccy, M.,
«Dx3amen», 2007T.
0O.C. I'abpuensn, U.I'. OctpoymoB «HacronpHast kHura yuuress» Xumus 9 knace, M., «Ipoda», 2010 r.
M.IO. I'opkoBenko «lloypounsie pazpabotku» o xuMuu 9 kiacc, M., «Bakoy», 2010 r.
YyeOHo—MeToanueckas ra3era g yautenei, n3a. «llepsoe centsops», M., 2009-2011 1.
B) YJIEKTPOHHbIE MOCO0US:
CD nucku «OO1mas 1 Heopranuueckasi XuMusy; Opranndeckas Xumusi»; « BupryasnbHas 1adopaTopus»
Wurepuer-pecypebr:http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.narod.ru/inorg/elem







