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HHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XxumuM A oOydarommxcs 9 kjlacca COCTaBlieHa Ha OCHOBE
TpeboBanuii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEeNbHOW MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHus, MpeACcTaBlIeHHbIX B DenepaibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTrO OOmIero o0pa3oBaHMsA, C Y4YETOM pacHpeAeiCHHBIX 10 KiaccaM
poBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBI
OCHOBHOTO 0oO0miero o0pa3oBaHMs W O3JEMEHTOB  COJACP)KaHHs, MPEACTaBICHHBIX B
YHuBepcaabHOM KoIu(pUKAaTOpe MO XMMHH, a Takxke Ha ocHoBe I[IpumepHON mporpaMmbl
BOCIIUTaHHUS OOYYarOMIMXCSl MPH MOJYYCHHH OCHOBHOTO OOIIEro oOpa3oBaHHS U C y4ETOM
Konnenmnuu npenonaBanus ydeOHOro mnpeamera «XuMHsS» B 00pa30BaTeIbHBIX OpraHU3AIMIX
Poccuiickoit @eneparium, peaan3yonX OCHOBHbIE 00IIe00pa3oBaTeNbHBIE MPOTPaMMbl (YTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEJJMETA «XUMUS»

Bxnan yueOnoro npeamera «XuMuUs» B JOCTHKEHHUE 11e€JIel OCHOBHOTO O0ILEro 00pa3oBaHMUs
00yCJIOBJIEH BO MHOIOM 3HAu€HUEM XHMHUYECKOH Hayku B IO3HAHUMM 3aKOHOB IPHUPOJBI, B
Pa3BUTHUHU MPOU3BOAUTEIHHBIX CHII OOIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHaIbHON KYJIbTYPBHI.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHWia CBOE BIMSHUE Ha BCE
00J1acTH 4eJI0BEUYECKOTO CYIECTBOBaHMS, 3aJajla HOBOE BUJCHHE MHpA, CTajia HEOTHEMIIEMBIM
KOMITOHEHTOM MHPOBOW KYJIbTYPBbI, HEOOXOAMMBIM YCIOBHEM JKU3HU OOIECTBA: 3HAHUE XUMHU
CIIY’)KHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHHS 4YENOBEKa, €ro MpeACTaBICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTaBICHHS O
B3aMMOIPEBPALICHHUSIX SHEPTUU U OO0 HBOJIOLMU BELIECTB B MPHUPOJAE; COBPEMEHHAs XUMUS
HalpaBjieHa Ha pelIeHUe TI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPBEBOI, JHEPreTUYECKOW, TMHUINEBOM H  JKOJOTMYeckoil  Oe30macHoOCTH, mpobdieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroiiero 3HaueHUsI XMMHUH B KH3HH OOILECTBA CYIIECTBEHHO MOBBICUIIACH
poJib XUMHUYeckoro oOpa3oBaHMs. B muiaHe couumanuszaiuu OHO SIBJISETCS OAHMM M3 YCJIOBUMN
dbopMUPOBaHUS UHTEIJIEKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSIL.

CoBpeMEHHOMY 4YeNOBEKY XHMMHUYECKHE 3HaHUS HEOOXOIUMBI sl  IpUOOpeTeHHs
OOLIEKYJIBTYpPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLMYME UM OTBETCTBEHHO
y4acTBOBaTh B MHOr0OOpa3HOW >KM3HM OOIIeCTBa, Ui OCO3HaHMA BAXXHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYTUX, K OKpYXKaloUIel MpUpoIHON cpere, Ui
rPAaMOTHOT'O MOBEACHUS MPU UCTIOIb30BAHUM PA3NMYHBIX MAaT€PUATIOB U XUMUYECKHUX BEIIECTB B
MMOBCETHEBHOW KU3HU.

XumHuueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SBJsiETCS 0Aa30BBIM 110 OTHOIIEHHUIO K CUCTEME
oOmiero XxuMuyeckoro oOpa3oBaHusa. Ilo3ToMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO
peanu3yeT NpUCylIe oOLeMy XMMHUYECKOMY OOpa30oBaHMIO KIIOUYEBBIE IIEHHOCTH, KOTOpbIE
OTPaXKalOT TOCYAAPCTBEHHBIC, OOIIECTBEHHbIE W WHIWBHAYyAJIbHBIE TOTPEOHOCTH. OTUM
OTIpeIeNeTCSl CYIHOCTh OOIel CTpaTeruu O0y4YeHUus, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIIUXCS
cpelacTBaMU y4eOHOro npeamera « XuMHUs».

Nzyuenune npenmera: 1) cmocoOCTBYeT peanu3alliid BO3MOXKHOCTEH JUIsl CaMOpa3BUTHUS U
dbopMHUpPOBaHUS KYIBTYpPHl JUYHOCTH, €€ 00Iel  (GyHKIIMOHATBLHON TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIICHUS W TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOM y4eOHOH AeSITeTbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIIEIOBATEIbCKUX YMEHUH,
HEOOXOIUMBIX KaK B IIOBCEHEBHOW >KM3HH, TaK U B MPOPECCHOHATHHOW NEATENbHOCTH; 3)
3HaKOMHUT CO crielu(UKON HAYYHOTO MBIIUIEHHUS, 3aKJIaIbIBA€T OCHOBHI LIEJIOCTHOTO B3IJIsa Ha
€AMHCTBO TPUPOJBI M YEIIOBEKAa, SIBISIETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOH TI'pPaMOTHOCTU  MOJAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHUPOBAHUIO



LIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUeE IKOJIbHUKOB.

Haspannple HampaBieHHS B OOyYE€HUU XHUMHUU OOECIICUMBAIOTCS CHEIM(PUKON COmep KaHUS
npeaMeTa, KOTOPhIN SIBJIseTCs MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH
XUMUH Ha ONPEIeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMuum OCHOBHOWM IIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMHUCA OCHOB
HEOPraHMYECKON XUMHUM M HEKOTOPBIX MOHSATHH W CBEIEGHUH 00 OTAEThHBIX OOBEKTax
OpraHUYECKON XHUMHH.

Crtpykrypa conepkaHusi mnpeamera cpopMmupoBaHa HA OCHOBE CHCTEMHOTO IOAXO0Ja K €ro
n3ydyeHuro. CoaepkaHue CKIIAJbIBA€TCA W3 CHUCTEMbl MOHATHH O XMMHYECKOM D3JEMEHTE M
BEIIECTBE M CHUCTEMBI MOHATHH O XWUMUYecKol peaknuu. OO0€ ATH CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 110 MPUHIUITY OCIEAOBATEIIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPEJACTAaBICHUN PA3HOrO0 YPOBHSA: ATOMHO-MOJIEKYJISIPHOTO YYE€HHMSI KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepronnueckoro 3akona [[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA
XMMHH, YYEHUSI O CTPOCHHMM aroMa W XHMHYECKOW CBS3M, MPEACTaBICHUN 00
3JIEKTPOJINTUYECKONM  JIUCCOLMALMM  BEIIECTB B pacTBopax. TeopeTudyeckue 3HaHUs
paccMaTpuBalOTCST Ha OCHOBE OMIIMPUYECKHM TOJYYCHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OAHOTO YPOBHS K JIPYTOMY, BBIMIOJIHSASL PYHKIIMHA OOBSICHEHUS
W TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOYKHOCTEM MPAKTUYECKOTO IMPUMEHEHUS U
MOJIyYEHUS U3Yy4aeMbIX BEILIECTB.

Takas opraHuzamusi CcoAep’KaHUsi Kypca CIOCOOCTBYET WPEACTABICHUI0 XWMHUYECKOU
COCTaBJISIFOLEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM mnpupoabl. TeM caMbIM
obecrieunBacTCs BO3MOXHOCTh (POPMHUPOBAHUS y OOYUYAIONMIUXCS [EHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAHHMIO UM METOJaM II03HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHUE
COAEpKaHUSA Kypca IPOUCXOJHUT C IMPHUBJICUYCHUEM 3HAHUM U3 PaHEE H3YYECHHBIX KYPCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HanpaBieHuio nepBoCTENeHHON 3HaYMMOCTH IPU peajin3alui 00pa30BaTeNbHbIX (QYHKLIUI
npeaMera «XHUMHS» TPAJIULMOHHO OTHOCAT (POpMHpOBaHHE 3HAHUN OCHOB XMMHUYECKOW HayKU
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUECKOW IEATENbHOCTH 4YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMETa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB U XMMHUYECKHUX peakiHid, a Takke B (OPMUPOBAHUU U
Pa3BUTUH YMEHUI U CIIOCOOOB JI€ATENbHOCTH, CBA3AHHBIX C IUIAHUPOBAHHEM, HAOIIOACHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEpUMEHTa, COOI0ACHNEM MpaBuil 0€30MacHOro OOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsny ¢ »TuM nenu u3ydeHus MpeaMeTra B MporpaMMe YTOUYHEHBl U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO oOmiero oOpa3zoBanus. CerogHs B
o0pa3oBaHUM 0CO00 3HAYUMON MNPHU3HAETCA HANPABIEHHOCTh OOyYeHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OopMHUpOBaHME €€ HHTEJIeKTa W oOmed KynbTypbl. OOyueHue
YMEHUIO YYUTBCA M HPOAOJDKATh CBOE OOpa3oBaHME CAMOCTOSITEILHO CTAHOBUTCS OJHOU M3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Npu HU3y4EHMM IpEeIMETa B OCHOBHOM WIKOJIE JIOMUHHMPYIOIIEE 3HAYCHHE
MpUOOpPEH TaKKe LeH, KaK:

(dbopMHpOBaHHE MHTEIJICKTYAIbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOO0Opa30OBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

HaIpaBJIEHHOCTh O0YYEeHHs Ha CHCTEMaTHYeCKOe MPUOOIICHNE yUalIuXcs K CaMOCTOSITETbHOM
MIO3HABATEJILHOM JIEATEIIbHOCTH, HAYYHBIM METOAaM IMO3HAHU, (GOPMHUPYIOLUIMM MOTHBAIMIO U
pPa3BUTHE CIIOCOOHOCTEH K XUMUH;



o0ecrieyeHne  YCJIOBUH, CHOCOOCTBYIOUIMX IMPHOOPETEHHIO  OOy4aroIIMMHUCS — OIMbITa
Pa3HOOOpa3HOIl AEATENTPHOCTH, MO3HAHUS M CAaMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITCTCHIHI), UMCIOLIMX YHUBEPCAIbHOE 3HAYCHUE ISl PA3JIMYHBIX BUJIOB JICSTCIBHOCTH;

(dopMupoBaHre YMEHUI OOBSCHAT M OLICHUBATH SIBIICHHUS OKPYXXAIOLIET0 MUpa Ha OCHOBAaHUU
3HaHHI U OTIBITA, MOJYYCHHBIX TIPH U3YYCHUU XUMUU;

¢dopmupoBaHne y O0Oy4aromMXcsi T'YMaHHCTHYECKUX OTHOUICHWH, IOHWMaHHS IIEHHOCTH
XMUMHUYECKUX 3HAHHWW JUIs BHIPAOOTKU SKOJOTMYECKH MENIECOO0Pa3HOro IMOBEIACHUS B OBITY U
TPYIOBOH JESTENBHOCTH B LENISAX COXPAHCHUS CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOTHOM
CpenbL;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIMTaHMIO Ha
OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY
npo(uiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

BemecTBo M XMMH4YecKasi peaKkius

Ilepuonuueckuii 3akoH. Ilepruoanyeckas cucrema xumuueckux snemeHToB J[. 1. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX MEPUOJIOB, KA, KaJbLUs U UX COSJUHECHUN B COOTBETCTBUU C IMOJIOKEHUEM 3JIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemniecTBa: BHUJbl XWMHYECKOW CBSI3U. THIBl KPUCTALIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudpukanmsi u  HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB (MEXIyHapoJaHas W
TpUBHAJIbHASA). XHWMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM Kjaccam
HEOPTraHUYECKUX COCAMHEHUH, TeHETUYECKAast CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEaKIUil MO pa3MyHbIM MpU3HAaKaM ([0 YUCIY U COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3((eKTy, M0 H3MEHEHHIO CTEIeHEeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[Tonsatue o ckopocTu xumMudeckod peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsTue o
XUMHUYECKOM paBHOBecHU. DaKTOphI, BIUSAIOIIME HAa CKOPOCTh XHWMHUYECKOM peakiuu |
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUW OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopus >IEKTPONUTUUECKON HUCCOIUANMU. DIJIEKTPOIUTHI U HE- AJEKTPOJUTHL. KaTuoHsl,
aHUOHBI. MeXaHu3M [HMCCOLUMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMU XUMUYECKOM CBS3U.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakunu moHHOro OoOMeHa. YCIOBUSA MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIE H
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KUCIOT, OCHOBaHHWI M COJIE B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

XUMUYECKUN DSKCHEPUMEHT: O3HAKOMIJIEHHME C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB U HeMeTaiyioB (rpadura U ajamasza), CI0KHBIX BEIECTB
(x7Jopuma HaTpHs), HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEakiuu OT
BO3JICUCTBUS Pa3IMYHBIX (PAaKTOPOB; MCCIEIOBAHUE DJIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB,
mpoliecca  AUCCOLMAIIMM  KHUCJIOT, MIejdoued ¢ cosied  (BO3MOXKHO  HUCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); MPOBEJCHUE OMBITOB, WLUTFOCTPUPYIONIUX MPHU3HAKH TPOTEKAHUS PEaKIIUi
MOHHOTO OOMeHa (oOpa3oBaHHME OCaJKa, BBIJEICHHE Tra3a, oOpa3oBaHHE BOJIbI); OIMBITOB,
WJUTFOCTPHUPYIONTUX TPUMEPHI OKUCITUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHE, PEeaKIuu



pa3liOKEHUs,, COCIMHEHHMS); pAcCHO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOILBIO
KauyeCTBEHHBIX peaKlUii Ha HOHBI; pEIeHHE HKCIIEPUMEHTaIbHBIX 3a1a4.

HemeTanibl 4 X cOeTHHEHUS

OO6mas xapakrepucTka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIEC CTEIEHU
okucnenus. CTpoeHne u pU3NIECKUEe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMUMUYECKHE
CBOIiCTBa Ha mpuMepe XJjopa (B3aUMOJAEWCTBHE C MeTa/llaMd, HEMeTalUIaMH, IIEJI0YaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKHUE CBOICTBA, MOJydeHue, mpuMeHeHue. /lelictrue
XJIOpa W XJIOPOBOJOpPOJA Ha OpraHU3M 4ejoBeKa. BakHeWine XJIOpHIbl U UX HaXO0XIACHUE
B IIpUpPOJIE.

O6mass xapaktepuctuka odneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUSL.

Crpoenue u ¢puznyecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
Moau(dUKaK KUCIOpOoJa W cepbl. XHUMHUYECKHUE CBOHCTBa cepbl. CepoBOIOpO], CTPOCHUE,
buznyeckue U XuMuueckre cBoicTBa. OKCHABI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHast kuciota, (pU3MUECKHEe M XUMHUYECKHE CBOWCTBA (0OIIME Kak IMPEICTAaBUTENs Kiacca
KUCIOT M crneuuduueckre). XUMHUUYECKHE PpEeaklUd, JeKallie B OCHOBE MPOMBIIIIEHHOTO
crioco0a mostydeHus: cepHoil KHUcIOThl. [Ipumenenune. Conu CepHOM KHCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxneHue cepbl M e€ COeOUHEHWIl B MpUpoJe. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIeH Cpeapl COCTUHEHHUSMHU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPEeIOTBPAIICHHS.

OOmass xapaktepuctuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS AaTOMOB,
XapaKTEepHBIE CTETICHH OKUCIICHHUS.

A30T, pacrpocTpaHeHUE B IpUpoJE, PU3ndeckue U XxuMmudeckue cBoiicrsa. Kpyrosopor azora
B npupojge. AMMHAK, ero (Gpu3nuecknue U XUMHUYECKUE CBOICTBA, MOJIy4YEeHHE U MPHUMEHEHUE.
Conn amMoHUSs, X (HU3NIECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
HAa MOHBI aMMOHHS. A30THas KHUCJOTa, €€ MoyiyueHue, (Gu3nueckue U XMUMHUYECKHUE CBOMCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHUCIOT M crenududeckue). Vcnoiap3oBaHue HUTPATOB U
coJielf aMMOHHUS B Ka4€CTBE MUHEPAIIbHBIX YI00peHni. XMMUYECKOe 3arpsi3HEHIE OKpY Karolei
Cpebl COeTMHEHUSIMH a30Ta (KUCIIOTHBIE JIOXK/IU, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJIOEMOB).

dochop, amnorpomnHsie Momuduranuu (ocdopa, uzMUEcCKHe W XMUMHYECKHE CBOWCTBA.
Oxcun docdopa(V) u pochopnast kuciora, Gpusnueckue 1 XMUMUUECKHUE CBOMCTBA, MOJIyUEHHE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUH.

OObmass xapaktepuctuka »31emMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHMSI AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYraepon, ammoTporHble MOAM(HKANNHK, pacIpOCTpaHEHWE B TpHUpone, (u3mueckue u
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuabl yriepoja, ux
¢u3nveckne W XHMHYECKHE CBOWCTBA, JCHWCTBHE HAa JKUBBIE OpPTaHU3MBI, IIOJTyYeHHUE
U IPUMEHEHUe. DKOJOTMYeCKHe MpoOJIeMbl, CBs3aHHbIe ¢ okcujaoM yriaepona(lV); rumoresa
rJ100aTBHOTO TOTETJICHNsT KIIMMaTa; MapHUKOBBIA 3¢ (dekT. YroiapHas KHCIOTa W €€ CONHd, HX
¢u3nyeckne U XMMUYECKHE CBOMCTBA, MONy4YeHUE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-moHBL. Vcronb3oBaHne KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH |
CEIbCKOM XO35HCTBE.

[lepBoHauabHBIE TIOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX YIiepoJa
(mMeraH, aTaH, JTWJIEH, AalETHJCH, STaHOJ, TJHMIEPUH, yKCycHas Kuciora). Mx cocraB u
XuMH4deckoe crpoeHue. [loHATHE O OHMONOTMYECKM BaXKHBIX BEIIECTBAX: JXHpaX, OeJKax,
yIJIeBOAAX — M UX pPOJIM B JKM3HM UelOBeKka. MaTepHalbHOE €IUHCTBO OpPTaHUYECKHX U
HEOPTraHMYECKUX COCTUHECHUH.

Kpemuuii, ero ¢pusnueckue 1 XMMHYECKUE CBOICTBA, OJdy4YeHre U npuMeHenue. CoeMHeHus
KpemHus B npupoje. OOuue npeacrapiaeHus 06 okcune kpeMHus(IV) u kpeMHHEBOH KucioTe.
Cunmkatel, WX MHCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIIIJICHHOCTH. Bakneimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHaIOB B IOBCEAHEBHOM KU3HHU.



XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHEe 00pa31i0B HEOPTaHUUECKUX BEIECTB, CBOWCTB COISTHON
KHCJIOTHI; MPOBE/ICHNE KaYeCTBEHHBIX peaklUUi Ha XJIOPUA-UOHBI M HAOIIOJACHHUE MPU3HAKOB MX
IOPOTEKAHUSA; OMBITHI, OTpaKalomMe (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA TallOTEHOB U HX
coeMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEpUaAIOB); O3HAKOMJIEHME C oOpa3uamu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C oOpa3lamu cepbl M €€ COeAMHEHHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpHUalioB); HAONIOACHHE TMpoliecca OOYriauBaHUs caxapa o[
JICHCTBUEM  KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3Yy4EHUE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEepHOM KHUCIIOTHI, MPOBEIECHHWE KAueCTBEHHOM peakIuu Ha cylbdar-uoH u
HaOJroleHne Tpu3HaKa e€ NMPOTEKaHWs; O3HAKOMIIEHHE ¢ (DPU3MUYECKUMM CBOICTBaMHU a30Ta,
dbochopa M uX coeauHEHUU (BO3MOXKHO HCIIOJIB30BAHKME BHJACOMATEpPUAIOB), oOpazmamMu
a30THBIX M (ochOpHBIX yHOOpPEHMIA; MONydeHHe, coOMpaHHMe, pPACHO3HABAaHHUE M H3YyYCHHUE
CBOICTB aMMHaka; MPOBEJCHUE KAYECTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U Qocdar-uoH u
M3yYECHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTBI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIECH KPUCTAIUTMUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOras3a; MOJydyeHue, coOupaHue,
pacrio3HaBaHUE U U3YYEHHUE CBOMCTB YIJIEKHMCIIOTO ra3a; IPOBEICHUE KAYECTBEHHBIX PEAKLUN Ha
KapOoOHAT- M CHJIMKAT-UOHBl U M3Y4YEHHE TMPU3HAKOB UX TMPOTEKaHHs; O3HAKOMIICHHE C
IPOAYKIHMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 337a4 II0 TeMe
«Baxuelmme HeMeTaIbl U UX COSAUHEHUS».

MeTaJuuibl M UX COCIMHEHUS

OO0mas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX IMOJIOXKEHUS
B Ilepnonnueckoit cucreme xumuyeckux siaeMeHTOB [l. M. MenneneeBa U CTpOEHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBsI3b M METAUIMYECKAs] KPUCTAIMYECKas pEeHIETKa.
DNEeKTPOXUMUYECKUN PSSl HampsHkeHUM MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmonydeHus MetamioB. [IoHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U HX
MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounble MeTauibl: noJioxkeHue B [lepuoandeckor cucremMe XUuMuyeckux 3imemMeHToB 1. U.
MeneneeBa; CTpOEHHE HX aTOMOB; HaxoXJeHue B mpupoje. duznyeckue M XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[enoyHO3EMENBHBIE METAJUIBI MAarHUM M KaJIbIUK: MoJioxkeHrue B [lepuoanueckoil cucreme
xuMuyeckux diaeMeHToB [I. M. MeHnneneeBa; cTpoeHHe MX aTOMOB; HAXOXKICHHUE B IIPUPOJE.
Du3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeNIMe COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, conn). KECTKOCT BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxenue B Ilepmoanueckoil cucremMe XHMMHMUYECKHX d3neMeHToB [1. U.
MeHneneeBa; CTpOEHHE aTOMa; HaxoxkaAeHUe B npupone. Ousnyeckre U XMMUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBONMCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHHSL.

XKeneso: nonoxxenue B Ilepnonnueckoii cucreme xumudeckux aneMeHToB Jl. . Menneneesa;
CTPOCHHME aToMa; Haxo)kJaeHue B mpupoge. dusmyeckne M XUMHUYECKHE CBOMCTBA Kelesa.
Oxcunsl, runpokcuasl u conu sxenesa(ll) u sxeneza(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.

XUMUYECKUI SKCIEpUMEHT: O3HAKOMJIEHHE ¢ o0pa3lamMu METalIoB M CIUIaBOB, HX
(GU3NUEeCKUMU  CBOWCTBAMM;, H3y4YeHHE pPE3yJIbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), 0COOEHHOCTEN B3aMMOJECHCTBHS OKCHIA KaJIbLIUA U HATPHUS
¢ BOJIOH (BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPHAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpPEeHHs Keje3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUi HA MOHBI (MarHUs, KalbIIHs, aTIOMUHUS, [TUHKA,
xene3a(ll) u sxemeza(Ill), memu(Il)); maOmrogeHue W OMHMCAHWE MPOIECCOB OKpPAIIUBAHUS
IUIAMEHH MOHAMU HATpHs, Kaldusl U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUANIOB);
uccienoBaHre aM(OTEpHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHAA LMHKA; pelleHUe
AKCIEPUMEHTANIBHBIX 3a7a4 MO0 TeMe «BaKHeNIMe METaIIIbl U UX COCIMHEHUS.



XuMHA U OKpYKaOLIas cpeaa

Hossle MaTepransl 1 TEXHONOTMH. BenecTBa 1 Matepuaiisl B IOBCEAHEBHON KU3HU YEJIOBEKA.
XumHs U 3/10poBbe. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHUYECKHX PEaKIUid B OBITY.
IlepBass moMoOIIb IpPU XUMHUYECKUX O0XKOrax U OoTpaBieHHAX. OCHOBBI 3KOJOTMYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpYKarolled cpeabl (MpeaenpHas A0InycTuMas
koHueHTpauus Bemects — [1JIK). Poiabs xumuu B perieHnn 3K0J10rH4eckux npooieM.

[TpupoaHble HMCTOYHHMKH YTIIEBOJOPONOB (yrojib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUN SKCIIEPUMEHT: M3y4eHHE O00pa3LioB MaTepUasioB (CTEKJIO, CIIABbI METAIOB,
HOJMMEPHbIC MaTEpUAJIbI).

MexnpeamerHblie CBA3H

Peanuzanus MeXNpeOMETHBIX CBS3€H NPU U3YYEHHU XUMHM B 9 Kjacce OCYIECTBIISIETCA
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIH,
ABJIIOIIUXCSI CUCTEMHBIMH JUJIL  OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA.
Peanuzanus MeXnpeaMETHBIX CBA3EH MpU U3yUYEHUU XMMHUHU B 9 Kiacce OCYIIECTBISETCS depes
UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IMOHATUH, TaKk M IOHITHUH, SBISIFOIIUXCA
CUCTCMHBIMH JId OTACJIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOI'O LIUKJIA.

OOw1re ecTecTBEHHO-HAyYHbIE NMOHATHUS: HAy4HBIH (hakT, FMIIOTE3a, 3aKOH, TEOPUs, aHAJIM3,
CHHTEC3, Knaccn(bm(aum[, MNEPpUOANYIHOCTD, H3.6JIIOI{GHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpEHUE, MOJIeIIb, SIBIIEHUE, IAPHUKOBBIN 3(PPEKT, TEXHOIOI s, MaTepHalbl.

®usuka: Marepusi, aroM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H3OTOIBI,
paZiMOaKTUBHOCTb, MOJIEKYJIA, DJEKTPUYECKUM 3apsf, IPOBOAHMKH, IOJIYIPOBOJHUKH,
IUAJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEIO, 00BEM, arperaTHoOe COCTOSHHUE BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYECKUE BEJIMYMHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorusi: ¢orocunres, apixaHue, Ouocdepa, 3IKOCHCTEMA, MHUHEpallbHble yI0OpeHus,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpPaIIbl, TOPHbIE MOPO/bI, MOJE3HbIE HCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne xuMuu B 9 Kjacce HampaBiIeHO Ha JIOCTHXKEHHE OOYYaroUIMMMCS JIMYHOCTHBIX,
MeTaNnpeMETHBIX U MPEIMETHBIX PE3YyIbTaTOB OCBOEHHUS yU€OHOIO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUsA
JOCTUTAIOTCS B XOJie OOyYeHUsI XUMHH B €IMHCTBE Y4eOHOW M BOCIUTATENHHOUN NeATeIbHOCTH
OpFaHI/I3aIII/II/I B COOTBCTCTBHU C TpaI[I/IHI/IOHHBIMI/I pOCCHﬁCKHMH COIII/IOKYHI)TypHBIMI/I 158
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TMPUHATBIMH B OOIIECTBE MpaBWIAMH W HOpMaMu
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHMS, CaMOPA3BUTHS U COIHATM3AIUU
oOyJaromuxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IaTproTHYecKOro BOCIUTAHUS

1) LLEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CITOCOOHOCTH BJAJIETh IOCTOBEpHOW WH(MOpMaImeld o MepeaoBbIX JOCTIKCHHUSIX U OTKPBITHUSX
MHUPOBON M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

I'pamxaaHcKkoro BoCnMTaHus

2) mpenacTaBiIeHHS O COLMAIBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOILIEHWH B
KOJUIEKTHBE, KOMMYHUKATHBHOHW KOMIIETEHTHOCTH B OOINECTBEHHO TOJIE3HOH, Y4eOHO-



HCCIIEI0BATEIbCKON, TBOPUECKOM M APYIHX BUIAX AEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM NI€ATEIbHOCTH NPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7ay, BBHIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX NMPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOINIM B TMpoliecce 3TOM y4yeOHOW AEsITeNTbHOCTH; TOTOBHOCTH OLEHHBATh CBOE
IIOBEJICHUE U TOCTYNKH CBOUX TOBapMILEH C IO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIIEICTBUIN MOCTYIIKOB;

IleHHOCTH HAYYHOT0 TO3HAHUS

3) MUPOBO33pEHYECKUX IMPEACTAaBICHHM O BEIIECTBE W  XHUMHUYECKOH  peaklHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTAaBJISIOLUIMX OCHOBY JUIS
MOHMMAHUA CYIIHOCTH HayyHOM KapTHUHBl MHpa; MpeACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPUPOAbI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHON CPEeNoH, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHbIX MOTMBOB, HAIIPABJICHHBIX Ha IIOJYyYEHUE HOBBIX 3HAHUU IO XUMHH,
HEOOXOUMBIX 7151 O0BSICHEHHSI HaOJII01aeMbIX MTPOLIECCOB U SBIICHUI;

5) mo3HaBaTeNbHOW, WHPOPMAIIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HaBHIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W TMO3HAHMIO, JTIOOO3HATETbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHONH M HMCCIENOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUS B TajbHEHILIEM;

®opMupoBaHus KYJbTYPbI 310POBbS

7) oco3HaHMsI LICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 JKU3HU, OCO3HAHUS IIOCIEACTBUN M HENPUSTHUS BPEIHBIX HPUBBIYEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH MPH O0PALEHUH ¢ XUMUYECKUMHU BELIECTBAMU B OBITY M pealbHOM KU3HH;

TpyaoBoro BocnuTaHusA

8) mHTepeca K MPaKTHYECKOMY M3y4YEHUIO Tipodeccuii U Tpy/a pa3inaHOro poja, YBaKCHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAHHOIO BbIOOpAa WHIAUBUAYAJIbHONM TpaeKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; YCHEeIHONH Mpo(ecCUOHATBbHON N1eATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI; TOTOBHOCTb a/1alITUPOBATHCS B MPO(ECCHOHATBHOI cpee;

JKOJIOTHYECKOT0 BOCTINTAHUS

9) sKonornyecku 1enecoo0pa3HOro OTHOUIEHUS K MPUPOJE KaK UCTOYHUKY XKHU3HHU Ha 3emie,
OCHOBE €€ CYILECTBOBaHMs, MOHUMAaHUS IIEHHOCTH 3JJ0pOBOro M Oe3omacHoro obOpasza *KHU3HH,
OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PHU3MUECKOMY M MCHUXHYECKOMY 3/10pOBBIO,
OCO3HAHHUA LICHHOCTH COOJIOCHUS TPaBUJI 0€30I1aCHOTO MOBEJAEHHS P padoTe ¢ BelllecTBaMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOAEH;

10) cmocoOHOCTH NMPUMEHSTh 3HAHUS, MOJTY4aeMble MPU H3YYEHUU XUMMHM, Ui PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXaroleW NPUPOJHON Cpeloi, MOBBIIIEHHUS YPOBHS JKOJOTHYECKOU
KYJIbTYpPbI, OCO3HaHUS INI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHus
IIOCPEACTBOM METOJIOB XUMUU;

11) 53KOJIOTMYECKOro MBINIIEHHS, YMEHMSI PYKOBOJCTBOBATbCS KM B IIO3HABaTENbHOM,
KOMMYHHUKATHBHOM U COLIUATBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHBIX pe3yJabTaTOB BBIACISAIOT 3HAYMMbIE IS  (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, rUNoTe3a, (akT, CUCTEMa,
IpoIecc, IKCHEPUMEHT U Jp.), KOTOpPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MperIMeToB (OpMUPOBATH MPEICTAaBICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (IIO3HABATENbHBIE,



KOMMYHHUKATHBHBIE, PETYISTHBHBIC), KOTOpbIE OOecrednBaoT (POpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIECTBICHUIO YIeOHON AEATEIbHOCTH.

MertarnpeaMeTHbIE pe3yabTaThl OCBOCHUS 00pa30BaATENbHOM MPOTrPaMMBbI 110 XUMHUHU OTPAXKAIOT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATE/IbHBIMU JIEHCTBUSMHU, B TOM YHCIIE:

Ba3oBbIMH 10rMYecKUMH A€l CTBUSIMU

1) yMeHueMm HCHoJIb30BaTh MNPUEMBI JIOTMYECKOI'O MBIIUIEHUS IpPU OCBOCHMM 3HAHUM:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTMMHU HOHATUSAMM), UCIIOJIB30BaTh MOHATHS JUIsl OOBACHEHUS
OTIENbHBIX ()aKTOB W SBJICHHI;, BHIOMPATh OCHOBAaHHMS W KPUTEPUHM IS KIIACCH(UKAIIH
XMMHUYECKHUX BELIECTB U XUMUYECKUX PEAKLMH; yCTaHABIUBATh IPUUYUHHO-CIIECACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH );1eJIaTh BHIBOJIbI U 3aKIIOUCHMS;

2) yMEHUEM INPUMEHATH B MPOILECCE MO3HAHUS MOHATUS (IPEAMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCIOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH IIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPEICTABICHUS — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XHMMUYECKONM peakUuuM — IpU peIIeHUH YydeOHo-
[O3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTHUX MOJEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKH U3y4aeMbIX OOBEKTOB — XMMUYECKHMX BELIECTB U
XUMHYECKHX DPEaKUUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIIEJICTBEHHBIC CBSI3U U
IPOTUBOPEUMs] B M3y4yaeMbIX IPOLIECCAX U SBJICHUSAX; MpeanaraTb KPUTEpUU I BbIABICHUS
ATHX 3aKOHOMEPHOCTEH U IMPOTUBOPEUHIA; CAMOCTOSTENILHO BEIOMPATH CIIOCO0 perieHus yaeOHOMH
3ajjaud (CpaBHUBATh HECKOJBbKO BapUAHTOB peIleHUs, BbIOMpaTh Haubojee MOAXOASIIUN C
y4€TOM CaMOCTOSATEIbHO BbIECIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMM A€l CTBUAMHU

3) yMEHHMEM HCII0JIb30BaTh IOCTABJIIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

4) nmpuobpeTeHHe OMbITa MO IUIAHUPOBAHHMIO, OpPraHU3allMd M IPOBEIECHUI0 YYEHHYECKHUX
HKCIEPUMEHTOB: YMEHHE HAOII0aTh 3@ XOI0M IIPOLECCa, CAMOCTOATENIBHO IIPOTHO3UPOBATh €r0
pe3yibTar, (opMyIUpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM HpPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOAEIAHHON padoTe;

Pabotoii ¢c nndopmanumeit

5) yMeHueM BbIOMpaTh, AHATTU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BHI0B
U GOpM MPEICTABICHUS], TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs IUTepaTypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE TocoOus, pecypchl HMHTepHera); KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHSATh Pa3IMYHbIE METO/IbI U 3alIPOChI IIPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MMO3HABATEIbHbIX 3a7a4
OnpeAeNéHHOr0 THIA; NPUOOpPETEeHHE OmbITa B O0JIACTH HMCIOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpOU aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM; CAMOCTOSATEIbHO BBIOMPATh ONTHUMAIbHYI0 (OpMYy MpencTaBiICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH peEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, JAMarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

7) yMEHHMEM HCIIOJIb30BaTh W aHAJIM3MPOBATh B Ipolecce y4yeOHOW M HCCIIe0BaTENbCKOM
JEeSTeNIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJICKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKAIOLIEH PUPOJHON CPEbI;

YHuBepcalbHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) ymeHHMeM 3aJaBaTh BOIIPOCHl (B XOJ€ JHajora W/WIM JUCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;



9) nmpuoOpereHHMe OMbITA TPE3CHTAUUH  PE3yJbTATOB  BBIIOJHEHUS  XUMHUYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

10) 3auHTEpecOBaHHOCT, B COBMECTHOM €O CBEpCTHUKAMU IIO3HABATENBHOM U
UCCIIEIOBATEIbCKON JICATENbHOCTA TPH PEIICHHH BO3HHUKAIOMIMX MPoOJIeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB U COrJIacoBaHMs MO3UIUN (0OCyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpeeIICHHEe KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJITHCHHOU pabOTHI | JIp.);

YHuBepcaTbHBIMH PEryJIATHBHBIMHU 1€ CTBUSIMH

11) ymeHueM caMOCTOSITENIEHO ONPENENISTh LT IeATEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTH, BBIOMpPATH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHHWS YYeOHBIX H  IIO3HABATENBHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIMIOJTHEHUH 33/laHUi C Y4ETOM TMOJyYEHHs HOBBIX 3HAaHUN 00 HU3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3yJibTaTa 3asBICHHOH 11eNH;

12) ymeHueM HCroIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpelaraeMble B YCJIOBUH 3a/IaHUH.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB [0 OCBOGHHIO 0053aTENbHOrO  COJEpIKaHus,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MporpaMMOM, BBIJEISIOT: OCBOCHHBIC
o0yyaroIMMHUCsT Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBUH, cnenuduyeckue A
npeaMeTHOW obnactu «XUMHS», BUIBI JEATEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPpeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

[IpenmeTHbie pe3yibTaThl MPEACTABICHBI OTPAXKAIOT CHOPMHPOBAHHOCTH y OOYYAIOIIMXCS
CJIEYIOIINX YMEHUM:

1) packpvisams cmbici OCHOBHBIX XHMHUYECKHX IIOHATHI: XHUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHULIATEILHOCTb, CTENEHb OKUCIEHMS, XMMMUECKas pEakius, XUMHUYecKas CBs3b,
Ter10BOM 3((eKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP;3JIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMblE pPEAKIHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHE U BOCCTAaHOBJEHHE, aJIOTPOIMS,
aM(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METaNIN4ecKas), KpUCcTaIMuecKas
pemérka, KOppO3us METaJUIOB, CIUIaBbl; CKOPOCTb XHUMHYECKOW pEaKIUHu, MpeaAesbHO
nomnycrtumast konuentpanus (I1JIK) Bemectsa;

2) unIOCmpupo6anms B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITUH (CM. M. 1) U IPUMEHSTH
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLECHUM;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JUIsSi COCTABJICHHS ()OPMYJI BEIIECTB M YPaBHECHUI
XUMHUYECKHUX PEAKIIU;

4) onpedensimb BaJIEHTHOCTh U CTETIICHb OKHUCJICHHS XMMHUYECKUX JJIEMEHTOB B COCIMHECHUSIX
pa3IMYHOTO COCTaBa; IPHUHAJIEKHOCTh BELIECTB K OMNPENECIEHHOMY KJIAcCy COEIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBA3M (KOBaJIEHTHAs, NOHHAsI, METAJUIMUECKas) B HEOPraHMUYEeCKUX
COEJMHEHUSX; 3apsA] MOHA 10 XUMHYECKOM (opmyie; XxapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) pacxpwisams cmvicn lepuoamueckoro 3akona /1. 1. MenaeneeBa u 1IeMOHCTPHPOBATH €T0
NMOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble W OoJblIMe MEPUONbI; COOTHOCHTH O0O03HAYEHHS, KOTOpHIE
UMEIOTCA B TNEPHOAMYECKONW TaONHUIe, C YUCIOBBIMH XapaKTEepPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl siipa, oOlee YnCiIo 3JIEKTPOHOB M paclpe/esieHne uxX
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB



U UX COCOUHEHUH B MpeJesiaX MajblX MEePHOIO0B U TNIABHBIX MOATPYIN C Y4ETOM CTPOSHHS MX
aTOMOB,;

6) kraccuguyuposamv XMMHUYECKHE 3JICMEHTHI, HEOPraHWYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (10 YKCIy ¥ COCTaBy y4YacTBYIOIIMX B PEAKIUU BEIUIECTB, IO TEIUIOBOMY AP PEKTY, 110
U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuszosamp (ONUCHIBATh) O0OIIME © CHCHU(PHUCCKHE XUMHUYCCKHE CBOMCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, OATBEPHKIasi ONUCAHUE MPUMEPAMH MOJICKYJISPHBIX U MOHHBIX
YPaBHEHHIA COOTBETCTBYIOIINX XUMUYCCKHX PEaKIIHii;

8) cocmaensame ypaBHEHHS 3JCKTPOJIUTHYECKON IMCCOIMALMM KUCIIOT, IIENOYeH U COJCH;
NOJIHBIE ¥ COKpAIIEHHBIC YpaBHEHHs pEaKIUii HOHHOTO OOMEHa; YypaBHEHHsS PEaKIIHid,
MNOJATBEPKAIOIIMX CYIIECTBOBAHWE T'€HETUYECKOW CBSI3M MEXAY BEIIECTBAMH Pa3IHYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUI  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEaKIni;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

11) gviuucnsames OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 10 (hOpMyJie COSTMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

12) credoéame nipaBuiaM  MMOJB30BAHUS ~ XUMHUYECKOW  MOCynod W J1aOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBWwiIaM OOpamIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU T10 BBIOJHEHUIO J1a0OPATOPHBIX XWMHUYECKUX OIBITOB MO TOJYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

13) nposooums peakyuu, MOATBEPXKIAIOIINEC KAYSCTBCHHBIH COCTaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cunamkar-,
cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS W HMOHBl HM3YYCHHBIX  METAJLIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

14) npumensimo OCHOBHBIC OIEPAIIMA MBICIUTEIBLHON AEATCIBHOCTH — aHAIM3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATHU3alUIO, BBISABICHHE TPUYNHHO-CIICACTBEHHBIX CBSI3eH — IS
U3YUYCHHsI CBOMCTB BEIECTB U XUMHUYECKUX PEAKIIHMIA; €CTECTBCHHO-HAYYHbIC METO/IbI MO3HAHHUS
— HabmroieHne, U3MEpEeHNe, MOIETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIIEHHBIN).

TemaTnuyeckoe NJIAHUPOBAHUE
Xumus 9 kiaace

TemaTnueckoe IJIAHMPOBAHME

[Ipenmer KJIacc
Noenr Pa3ngen, rema Kon K-Bo K-Bo
/m -BO | IPaKTHYECKHU KOHTPOJIBHBIX
9-B X pabot pabor
Pa3nen 1. BemectBo 1 xumuueckue | 17 1 1

peakiuu

1.1 | IloBTOpenue u yriyosieHue 3HaHuil | 5
OCHOBHBIX pa3/iesioB Kypca 8
KJjlacca

1.2 | OcHOBHbBIE 3aKOHOMEPHOCTH 4
XUMHUYECKUX peaKIui




1.3

DNEKTPOIUTUYECKAS TUCCOLUALIHUA.
XUMHUYECKHE peaKIMi B pacTBOpax

Pa3nen 2. Hemerayuiel 1 ux
COCITMHEHHUS

24

2.1

OO1mas xapakTepucTuKa
XUMHYECKuX 351eMeHToB VIIA-
rpynnsl. ['asorensl

2.2

OO1mas xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB VIA-
rpynnbl. Cepa u €€ COeTUHEHUS

2.3

OO611ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB V A-
rpymmbl. A30T, pocdop u ux
COCTTUHCHHSI

2.4

OO611ast xapakTepuCTHKA
XUMHAYECKHUX 3JIEMEHTOB [VA-
IPYIIIBIL.

Yrnepoa u KpeMHUM U UX
COEJIMHEHHUS

Pa3nen 3. Metamisl u ux
COE€IUHEHUA

20

3.1

OO01me cBOMCTBA METAILIIOB

3.2

Baxxaennime MeTaljibl 1 UX
COEIMHEHUSA

16

Paznen 4. Xumus n okpy-xaromas
cpena

4.1

BGHIGCTBa U MaTCpHualibl B JKU3HHU
YCJIOBCKA

Hroro

68




IoypouHoe miIaHupoBaHUE

Ne | Tema ypoka K-0 | OcHoBHBIE Onext | Mcnonb30B
ypo 4-B | BUJIBI pOHHEI | AHUE
Ka NEATENBHOCTH | 1 obopynosa
pecyp Hust Touka
pocta
C
1 Knaccudukanusa u Homenknatypa |1 XapakTepu3oBar
b XUMHNYECKHUE
HEOPraHUYECKUX BEIIECCTB
3JIEMCHThBI
(MexayHapoHas U TPUBHATbHAS) MepBBIX TPEX
MEPHOJIOB,
2 [lepuonuueckuii 3aKoH. 1 Kalus 1
[lepuonuueckas cucrema KaJIBIHUS 10 WX
XAMHAYECKHUX DJIEMEHTOB HOJIOKEHHUIO
J. . Menpeneesa. CtpoeHue B Ilepuonueck
OH CUCTEME
aTOMOB JI. U. Men-
3 3aKOHOMEPHOCTH B H3MEHEHUH 1 JeJIeeBa.
CBOMCTB XMMHUYECKUX DJIEMEHTOB Kraccupuuupos
MEePBBIX TPEX MEPUOJIOB, KA, aTh ¥ Ha3bIBATH
KaJbIUA U UX COEANHCHUN B HCOPTaHUICCKUC
COOTBETCTBUH C TIOJI0KEHUEM B petnectsa
o M3yYECHHBIX
MePUOTNYECKON CUCTEME U KIIACCOB.
4 XUMHUUECKHE CBOMCTBA BEIIECTB, 1 obmiue
OTHOCAIIUXCS K Pa3IUYHBIM XUMIIECKUE
KJIacCcaM HEOPTaHUYECKUX CBOMCTBA
o BCIICCTB
COCIMHEHU, UX TeHeTUYeCKas
Pa3JINIHbIX
CBA3b KJIaCCOB,
5 CrtpoeHue BeliecTBa: BUIbI 1 HOATBEPK AT
XAMHUYECKOM CBS3U. THUIBI CBOWCTBA
KPUCTAJUIMYECKUX PELIETOK, npuMepa- MH
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT MOJICKY IPHBIX
9 o YpaBHCHUHN
THUTIA KPUCTAJUTMIECKOU PEIIETKU
XUMHNYECCKUX
6 Knaccudukanus xuMuaeckux 1 peaKHil.
p€aKuyu 110 pasJInIYHbIM Omnpenenars BUI
IIpU3HaKaM (110 YHCILy U COCTaBY XHMHYECKOM
Y4YaCTBYIOIIMX B PEAKIIUU BEIIECTB, CBA3H 1 THIT
10 TerIoBOMY 3 deKTy, 1o KPUCTALITHECKO
o U pemeETKN
M3MCHCHHIO CTETICHEH OKUCIICHUS
BCIICCTBA.

XUMHUUYCCKUX 3JIEMECHTOB, I1O

IIporaosuposar




00paTUMOCTH, MO0 YYACTHUIO
KaTanu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXHUMUYECKHUE YPaBHEHUS

b CBOWCTBA
BEILIECTB B
3aBHUCHUMOCTH OT
UX CTPOCHHUSI.
BricTpanBath
pa3BEPHYTHIC
MUCbMEHHBIE U
YCTHBIE OTBETHI
C ONOpoii Ha

7 [ToHsITHE O CKOPOCTH XMMHUYECKOI Kaccnguumpos
peakunu. [IoHATHE O TOMOT€HHBIX aTh XMMHYICCKHUC
Y TETEPOTCHHBIX PEAKITUSIX. giﬁﬁzgﬁ?ﬁ
@DakTOpHl, BIMAOLAC Ha CKOPOCTE IPH3HAKAM,
XUMUYECKON PEeaKIuu V CTAHABIIMBATE

8 [Tonstre 00 0OpaTUMBIX U 3aBHCUMOCTh
HEOOPATHUMBIX XUMHUUECKUX CKOpOCTH
peaknusx. [ToHATHE 0 XUMHUYECKOM XHMHYECKOHU
pen o

9 dakTOpHI, BIUSAIONINE Ha E)aKTOpOB.
CMCIHICHUEC XUMHUYCCKOT' O HporH()ng()BaT
paBHOBeCHH b BO3BMOXHOCTHU

10 | MexaHu3M OKHUCIUTEIBHO- IPOTCKAHUS
BOCCTaHOBUTEJBHBIX PEAKIMI EEZ;;T;;IEMIZ .
(371eKTpOHHBIN OanaHc ) A—
OKHMCJIUTEIBHO-BOCCTAHOBUTEILHOM CTOBHSIX.
pEeaKIin)

11 | Teopust >NEKTPOIUTUYECKON OOBACHATH
JACCOLIMALINM. DJICKTPOIUTHI U TPUIHHBI
HEIJICKTPOIUThI. KaTHoHBI, HICKTPOIIPOBOAL
AHUOHBI. MeXaHu3M JUCCOIHAIINN g;)CcTT;I OEZJ;I_{HX
BEIIIECTB C PA3TMIHBIMU BHIAMU COCTARISTE
XHMHUYECKOH CBSI3H ypaBHEHHUS

12 Crenenb qucconuanuu. CHILHBIE U Auccouranuu
cma0ObIe DJICKTPOJIUTHI KHenor,

13 | Peakmuu noHHoro oOMeHa, g?ezj?oﬁ%len
yCJIOBHS UX IIpoTeKaHus. MloHHbIC COKpAIEHHbIE
YpPpaBHCHUA PCAKIINU HOHHBIC

14 | Xumuueckue cBOMCTBA KUCIOT B ypaBHEHUS
CBETE MpEJICTaBICHUN 00 XUMHHECKNX
SIEKTPOJMTHYECKOMN JIMCCONUALUM EZ";EET;

15 | XuMmunueckue cBOMCTBa OCHOBAHUMN o6meHallnanup
B CBETE MpeACTaBICHUM 00 OBATh 1
AIIEKTPOTUTHICCKON TUCCOIUAITAN OCYIIIECTBIIAT

16 | Xumuueckue CBOMCTBA COJICH B Ha MIPAKTHKE
CBETE MpeJICTaBICHUN 00 XAMHCCKUC

9KCIICPUMCHTBI,

BHGKTpOHHTquCKOﬁ Jucconurannmn




17 | Ilonstue o ruapoIn3e cojei IPOBOIUTH
18 | KayecTBeHHBIC peakiUy Ha Ha0moeHus,
J€J1aTh BBIBObI
KaTHOHBI M AHHOHBI o peayETaTa

19 | [Ipaktuueckas padota Nel. SKCTICPHMEHT. Hudposas
Pemenne sxcriepuMeHTaIbHBIX CnezoBath nabopaTop
3a4a4 I10 TEMEC IIpaBuJIaM nus
"DIEKTPOIUTUYECKAS OesomacHoM HaGop
nuccounanus” paboret B XAMUYECKHU

nabopartopuu X

npu

HUCITIOJIB30BaHUU peaKTHBOB
XUMUYECKON

MOCYAbI U

000opyI0BaHUA.

[TpousBoguTh

BBIYHCIICHHUA 110

XUMHUYECCKUM

YPaBHCHUAM.

20 | Ypoxk 0600meHus 1
CHUCTEMAaTH3alluy 3HAaHUMN

21 | KontponpHas pabota Nel

22 | OGImas xapakTepUCTHKa XapakTepu3oBar
rasioreHoB. OCOOEHHOCTH b Qusnieckue u

XUMHNYCCKUEC
CTPOEHHUS aTOMOB ITHX AJIEMEHTOB, .

CBOHMCTBaA
XapaKTEpHbIE JJI1 HUX CTEIICHU IPOCTEIX
okucienusi. Ctpoenue u BEIIIECTB
¢du3rUecKre CBOMCTBA MPOCTHIX rajoreHoB (Ha
BEIIECTB — TaJIOTEHOB. MpUMEpe X7I0pa)
XUMUYECKHE CBOWCTBA HA TIPUMEPE 1 CITOKHBIX
xJopa (B3aUMOIeHCTBHE C Betnects

(x;mopoBogopoaa
MeTaJUTaMH, HeMETaJlTaMH, . xopuma
IeJI0YaMHu ) HaTpus),

23 | XmopoBogopoa. CoJisiHast KUCIIOTa, Croco0BI UX
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE, TOJTy4EHUS,
npuMeHeHne. KadecTBeHHAs TIPUMCHCHHC 1

3HAYCHUC B
peaKys Ha XIOPH/1-HOHbI npHpoze

24 | ®u3MoIOrHYECKOe AEHCTBUE XJI0pa I
H XJI0OpOBOJOPOa HA OpraHu3M yeJIOBEeKa.
yesoBeka. BakHenme Xja0puabl 1 Onpenensite
HMX HaXO0XKJICHUE B IPUPOJIE TajoreHuI-

25 | IIpaktuueckas padora Ne2. E;’;I;’;:pe [udpposas
HonyquI/Ie"conﬂfIOH KHCIIOTBI, Ilamuposats 1 nabopaTop
n3y4deHue e€ CBOMCTB OCYIIECTBIIATS ust

Ha TIPaKTHKE HaGop
XUMHNYECCKUEC XUMHUYCCKHU
OKCIICPUMCHTHI, X




MIPOBOJIUTH

PCaKTHBOB

26 | Pemenue 3a1a4 HA BBIYUCIIEHUS 10 Ha0moeHus,
9 J€J1aTh BBIBObI
YpaBHEHUSM XUMHUYECKUX PEaKIIUH,
6 I10 pe3yjibTaTaM
€CJIM OJIVH PearcHT JaH B U30BITKE d—
KontposnbHas pabota Ne2
27 | OOmias xapakTepuCTUKa OGBsICHSTH
aneMeHTOB VIA-rpyIib. obiue
3aKOHOMCPHOCT
OCOGEHHOCTH CTPOEHHUS ATOMOB P
U B UBMCHECHUU
ATUX JIEMEHTOB, XapaKTCPHBIC JIJIS CBONCTE
HUX CTCTICHU OKHCJICHHUS. yeMenTos VIA-
Ctpoenue u puznyecKre CBOMCTBa TPYIIIBI ¥ UX
TIPOCTHIX BEIIIECTB - KUCIOpOa U COCJMHEHHH
cephl. AJIJIOTPOITHBIC ¢ ydeToM
CTPOCHUS UX
MO IM(UKAIIMHA KHCIIOPO/Ia U CEePHI. aTEMOB
XMMHUYECKHE CBOMCTBA CEpPhI XapakTepH3oBar
28 | CepoBOaI0pO/I, CTPOCHHE, b QU3HUeCKHe
bu3HYeCcKre 1 XUMHUIECKHE ¥ XUMHYECKHE
CBOMCTBA CBOMCTBaA
29 | OKcHIbI Cephl Kak MPeICTABUTEIIN fpoctoro
BCIICCTBA CCPhI
KHCJIOTHBIX OKCUI0B. CepHUCTAs g
KncJjaoTa COoeTUHEHNN
30 | Cepnas kuciora, Gu3nyeckue u (cepoBonopona,
XUMHUYECKHe CBOMCTRBA (00IIHe KakK OKCHJIOB CEpBI,
MIPEeACTaBUTEIIS KJIacca KUCJIOT U CEpHOH
KHCJOTHI,
cnenuduIeckue), IpuMEHEHUE. daron)
o CyJb(daToB),
Conu cepHOI KHUCIIOTHI, CHOCOBLL
KaueCTBCHHAS PEaKIus Ha HXTIOTTy e,
cyJb(aT-uoH IPUMEHEHUE U
31 | Xumudeckue peakiyu, JIeKamme B 3HAYEHUE
OCHOBE MTPOMBIIILJIEHHOTO CII0CO0a B IPHPOAC 1
TIOJyYEHMS] CEPHOM KHCIIOTEL PKHIBHH
P YCJIOBCKaA.
CLICHHE 32/1aY Ha HAXOJKJCHHE Onpeensts
MacCOBOM JI0JIM BBIXOJ1A MPOIYKTa HATHYIe
peakuumu Cynb(aT-uoHOB
32 | HaxoxnaeHue cepsl 1 e B PacTBOPE.
COCAMHEHUN B TIPUPOJIC. ObmsachaTh
C HOCTb
XUMHYECKOE 3arpsA3HCHUE i
o SKOJIOTHYECKHUX
OKPYKaIOIIEH Cpebl moGueN,
COCTMHCHHSIMU CEPBI (KUCIIOTHBIE CBS3AHHBIX C
JIOK]TH, 3arPsI3HEHUE BO3TyXa U nepepaboTKoit
BOJI0EMOB), CITOCOOBI €0 COEe/IMHEHUH
MpeA0TBPACHUS ;;:pm.
JJAHUPOBATh U
Kontposnbhas padora Ne3 P
OCYIIECTBIISATh

Ha IIPaKTHKE




XHUMUYECKHE
IKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOJIIOIEHN,
JIeNIaTh BBIBOJbI
0 pe3yJbTaTaM
IKCIIEPUMEHTA.
CnenoBarb
npaBujIaM
Oe30IacHoM
paboThI B
nabopaTtopuu
npu
HCIIOJIb30BaHHH
XHUMHYECKOU
MOCY/bI U
00opyoBaHusl.
IIpousBoauTh
BBIYHCIICHHS 110
XUMHYECKUM
YPaBHCHHUSIM.
Hcnonb3oBaTh
npu
BBIIOJTHEHU U
y4eOHBIX
3aJJaHUHATEKCTEI
yueOHUKa,
CIIPaBOYHBIC
MaTepuabl
(ITepuonmyecky
10 CUCTEMY
XUMHYECKUX
3JIEMEHTOB

. N.
Menneneena,
TabnuIy
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHUI U
coJiel B BoJIE,
IEKTPOXUMHYE
CKUH psl
HaIpsHKEHUN
METaJLIOB).
Hcmons30BaTh
npu
BBITTOJTHEHUH
y4eOHBIX
3aJaHUH U B
npoiiecce
HCCIIEI0BATENhC
KOM




JACATCIIbHOCTH

Hay4HO-
MONYJISIPHYIO
JIUTEpPaATypy
XUMHNYECKOI'O
COJICPKAHUS,
CIIPAaBOYHBIC
MaTepUabl,
pecypchl
WNurepnera
33 | OOmas xapakTepuCcTUKa OO0BbsicHsATH
3IEMEHTOB VA-TpyIIIbIL. obuue
Oco0eHHOCTH CTPOCHHSI aTOMOB ila;ﬁiﬁfliiﬁ?
ATHX DJIEMEHTOB, XapaKTepHBIC IS CBONCTE
HUX CTENICHU OKHUCIICHHS. A3OT, AIeMEeHTOB VA-
pacrpocTpaHeHHE B IPHUPOJC, IPYHIIBI U UX
bu3HYeCcKre 1 XUMHUIECKHE COE/IMHEHNI C
cBoiicTBa. Kpyrosopor a3ora B yieToMm
npUpoie CTPOEHUS UX
34 | AMMuak, ero cpn?:nqecxne u ?g;liﬁ'epm%m
XUMHUYECKHE CBOMCTBA, MOTyuYeHNE b UsHYECKUE 1
u npumeHeHue. Conmu aMMOHUS, UX XMMUYECKUE
bu3nUecKrue 1 XUMUUYECKHE CBOHCTBA
CBOWCTBa, IPUMEHECHHE. TPOCTRIX
KauecTBeHHas peakiys Ha HOHBI BEMECTB asota i
aMMOHUS boccpopa u 1x
COCANMHCHUHN
35 | I[IpakTuaeckas padota Ne3. (ammumaka, Hudposas
[Tonyyenue ammuaka, usyueHue coueit aMMOHMSI, nabopaTop
€ro CBOMCTB a30THOH Wst
KHCJIOTHI, Ha60p
HUTPATOB,
XUMHYCCKH
OKCcHIa
docdopa(V) u X
(1)0(;(1)01)1_101‘/'1 PCAKTHBOB
36 | A3oTHas kucnoTa, e€ GpusndecKkue KHCJIOTB,
1 XUMHUYECKHe CBOMCTBa (001IHe docaros),
KaK MPEICTABUTENS KJIacca KUCIOT EEE;?EEHP;X
u cnenupuueckne). Hurpatsl _ HpUMEHEHE 1
37 | Ucnonb30BaHnE HUTPATOB M COJICH 3HAYCHME B
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX IpUpoIE
ynoopennii. XuMnueckoe ¥ JKU3HH
3arpsA3HEHUE OKPYKAIOLIEH CPEbI HeJI0BCKa.
COEIMHEHHUAMH a30Ta (KHCIOTHEIE Onpenenste
HOHBI aMMOHMUA
TOXIH, 3arpsi3HEHNE BO3/IyXa, 1 (octhaT-HOHBI
IIOYBBI U BOJOEMOB) B pacTBOpe.
38 | ®ocdop, AITOTPOITHBIC OOBACHATH
moaubukammu Gocdopa, CYIIHOCTb




bu3nuecKkrue 1 XMMUYECKHE OKOJIOTUYECKUX
CBOWCTBA npobnem,

39 | Okcun docdopa(V) u bochopnas 221301{;;);;\4
KHUCIIOTa, (pU3nyeckue u coenmHenuii
XUMUYECKHE CBOMCTBA, MOJIyYCHHE. a30Ta U
KauectBeHnnas peakuus Ha dochopa B
docdaT-noHbI OKpY’KaroleH

40 | Ucmonp3oBanue GochaTos B cpeae.

KadeCTBE MUHEPAITbHBIX
ynoOpeHuii. 3arpsi3HeHne
IPUPOJIHBIX BOOEMOB hocharamu

41 | Yraepol, aJuIOTpOIHBIE OO6BsiCHSTH
MOAU(DUKAIIUU, PACTIPOCTPAHEHHUE B obue
npupoje, PU3nUeckue u ;ag?g‘;\g;ggg
XUMUYECKHE CBOMCTBRA. CBONCTE
Ancop6uusa. Kpyrosoport yriaeposa eMenTos IVA-

B IpUpoJC IPYIIIBI U UX

42 | Okcunpl yriepoaa, ux GU3HIECKHe COC/TMHCHU
1 XMMHYECKHE CBOICTBA, C y4ETOMCTPOEH
pu3HOIOrHYECcKOE IeiCTBHIE Ha VA X aTOMOB.

’KUBBIC OPTaHU3MEI, IOJTy4eHUE 1 AapaKTepH3OBat
b (pU3UIECKUE
MpUMEHEeHne. DKOJIOTUYECKHE Y XUMITICCKIE
MpOOJIEMBI, CBSI3aHHBIE C OKCHIOM CBOMCTBA
yraepoaa(IV); rumoresa HPOCTBIX
1J1I00aJIbHOTO MOTEIJICHUS BCILCCTB
KJIMMAaTa; MapHUKOBBIN 3(dekT i;g;iofj ;‘HX

43 | YronpHas KACIOTa U €€ COJIH, UX S ——
bu3HYeCKrEe 1 XUMHUYECKHE (OKCHJIOB
CBOUCTBA, IMOJIYUCHHUC U yIiiepona,
npumeHenue. KauectseHHast YrOJILHOM
peakuust Ha KapOOHAT-HOHBI. KHCJIOTE,

Hcnonb30Banne KapOOHATOB B KapOOHaToB,
OBITY, MEJTUIIUHE, zggff}ﬁm
IPOMBIIUIEHHOCTH, CETbCKOM KpeMHHEBOH
XO34AUCTBC KHMCIIOTBI,

44 | Ilpaktuyeckas padora Ne4. CHIIMKATOB), Hudposas
[Tomy4yeHue yriaekuciaoro rasa. cr10co6bI NX nabopaTop
KauecTBeHnnas peakius Ha ﬁoﬁﬁf{iﬁz’e us
KapOOHAT-UOH Hngaq CHIE B HaGop

npupone u XUMUYECKU

KHU3HU X

YCJIOBCKa. PCaKTHBOB
45 | [lepBoHavayIbHBIC IOHITHUS 00 Onpenensrs

OPraHMYCCKUX BCUICCTBAX KAK O

KapOoHaT- U




COCAMHCHUAX YIJICpOoJaa:

CHJIMKAaTHOHBI B

0COOCHHOCTH COCTaBa M CTPOCHMUS pacTBope.
46 | IloHsTHe 0 OMOJIOTUYECKH BaXKHBIX OOpacHsTS
CYIIIHOCTh
BEIIECTBAX: )KHUpaX, OeNKax, -
yriaeBojax. MatepuaibHOe npo6iem,
€IMHCTBO OPTAaHUYECKUX U CBSI3aHHBIX C
HEOPTaHUYECKUX COEIUHECHUN HaX 0K JICHHEM
47 | Kpemuuii, ero pusudecKkue u YHICKHCIIONO
XUMHUYECKNE CBONCTBA, TIOJIYICHHE rasa B y
OKpY’KaroIIen
Y IPUMEHEHUE B DJICKTPOHUKE. cpere.
COCI[I/IHCHI/IH KPpCMHUA B ITPUPOJIC HJ’IJ’IIOCTPI/I]I)OB&T
48 | OOmue npeacTaBieHUs: 00 OKCUIE b B3aMOCBS3b
kpeMuus(1V) u kpemHueBoi HEOPraHN1ECKH
kucnore. CUIMKAThI, UX X COCAMHCHUH
yriepoaa u
UCIIOJIb30BaHUE B OBITY, MEIUIINHE, p—
MIPOMBIITUICHHOCTHU semects. [Lianu
49 | BaxxHelme cTpoUTEIbHbBIE poBath 1
MaTepHuabl: KepaMuKa, CTeKIIO, OCYIIECTBIISATH
IIEMEHT, OCTOH, KEJIC300€TOH. Ha TpaKTHKE
ITpo6aeMbl 6€3011aCHOTO XUMHTAeciie
OKCIICPUMCHTBIII
HCTIONB30BAHHA CTPOUTENLHBIX POBOIHTE
MaTepHuasioB B MOBCEIHEBHON HAGITIOICHHS,
KN3HU Jcj1aTb BBIBOABI
50 | IIpakTtuueckas pabora Ne 5. 10 pe3ybTaTam Hudposas
Pemmenue skcriepuMeHTaTbHBIX IKCHCPUMCHTA. naboparop
3a7a4 1o reMe «BaxkHeunue us
HEMETAJUTBl U X COCTMHCHUS Hab6op
XUMUYECKU
X
PEaKTHBOB
51 | Ypok 060011eHus 1
cCUCTEMaTH3alluy 3HAaHUI
52 | KontponbHas pabota Ned
53 | O0mas xapakTepucTuKa OOBsicHATD
XUMUYECKUX IIIEMEHTOB — obupe
METaJUIOB Ha OCHOBAaHUU UX SAKOMOMEPHOCT
o 1 B UIBMCHCHUU
MTOJIOKEHUS B TIEPUOTNIECKOMN CBOHCTE
CUCTEME XHMHUYECKUX IJICMEHTOB JIEMEHTOB-
. . MenpaeneeBa u CTpoeHUS METAJLIOB U UX
aToMoB. CTpO€HHE METAJJIOB. COC/TMHEHH C
Metannuyeckas CBs3b U yHCTOM CTpoe-
MeTaJuIndecKas KpUCTaIndecKas HHA fX aTOMOB.
.. XapakrepusoBar
peHIeTI(a b CTPOCHHC
94 | DIeKTPOXUMHUYECKUN Pl




HaIpPsHKEHUN METaslIoB.
dusnyeckre 1 XUMHYECKHE
cBolicTBa MeTamuioB. OOmue
CIIOCOOBI MTOTYYEHUSI METAJIOB

METaJIJIOB,
oOmmue
buznvecKue u
XUMHYECKHE
CBOICTBA

55 | CruraBsl (cTanb, 4yryH, MeTaJIoB. XapaKk
JTIOPATIIOMUHUNA, OPOH3a), UX TEPH30BaTh
MPUMEHEHUE B OBITY U obmue crocoos!
MIPOMBINICHHOCTH IOy eHIA

56 | Crnassl (cTasnb, 4yTyH, I\éeTaHHOB'

o JICOO0BATh
JTIOPATTIOMUHUNA, OPOH3a), UX npaBuIaM
IIPUMEHEHHE B OBITY U Be30macHo
IIPOMBIIIJIEHHOCTH paboTHI B

JabopaTopun
pH
HCIIOJIB30BAaHUN
XHUMHYCCKOH
IOCYABI U
00opyoBaHusl.
[TpousBoguTh
BBIYHCIICHUSA 110
XUMHUYCCKUM
YPaBHCHHUSIM.

57 | llemounsle MmeTasuinl. [lomoxenue XapakTepu3oBar
B MIEPHUOJIMYECKON CUCTEME b husuteckue u
XUMHYECKHX IJICMEHTOB :;Ig{liii(;me
. . MenneneeBa, ctpoeHHUE IPOCTBIX
aToMoB. HaxoxaeHue B Ipupoe. BEIICCTB
du3nvecKrue U XUMHYECKUE METAJUIOB U UX
CBOMCTBa (Ha MpUMepe HATPUS U COC/IMHEHHH
kanusi). OKCUIBI U TUAPOKCHUIBI (oKcH10B,
HaTpus ¥ Kanus. [Ipumenenue Zgﬁlggcmom
IIETOYHBIX ivIeTaJmOB U ux CI0C 06’H -
COCTMHCHUI MOy eHs,

58 | Pemrenue 3ama4 Ha BEIYKCIICHUS 10 IpUMEHEHUE U
YPABHECHUAM XHMHUUYECKUX PEAKIIHM, SHa1CHHE
€CJIM OJINH M3 PEarcHTOB JaH B B MPUPOJIC U
U30BITKE WIIH COJICPKUT IIPUMECH; PHIBHH

o YCJIOBCKaA.
MacCOBOM JIOJIM BbIXOJa MPOJAYKTa PACHIO3HABATE C
peaknnu TIOMOII[BFO

59 | Pemenue 3ama4 Ha BEIYUCIIEHUS 110 KaueCTBEHHBIX
YPABHECHUAM XMMHUUYECKUX PEAKIINM, PeaKIMi HOHBI
€CITH OJMH U3 PEarcHTOB J1aH B METaJIIoB
U30BITKE VI COJICPKUT TPUMECH; (Marsus,

- AIFOMHUHMS,
MacCOBOM JIOJIM BBIXOJa TPOIYKTa N —
peakuu men). Ilnanupo

60 | XKécTtkocTh BOABI M CIIOCOOBI €€ BaTh U




yCTpaHeHus. Beraucinenus mno
YpaBHEHUSIM XUMHYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEareHTOB JIaH B
BHJIE€ BOJHOT'O pacTBOpa C
M3BECTHOM MacCcOBOU H0JeN
[Ipaktuueckas padota Neb.
/KECTKOCTh BOJBI MU METOMbI €€

OCYILECTBIIATh
Ha MPAKTHKE
XUMUYECKHE
JKCIIEPUMEHTBHI,
IPOBOIUTH
HaOJIIOIEHN,
JIeaTh BBIBOIBI
0 pe3yJibTaTam

yCTpaHeHI/I}I OKCIICPUMCHTA.
CnenoBarb
61 | Koarponbras padota No5 ggjsggjliﬁ Hudposas
paboTHI B nabopatop
naboparopuu us
pu Ha6op
I/ICHOJIBSOBaf{I/II/I XUMHUYECKHU
XUMHUYCCKOU X
IOCYAbI U
000pyI0BaHUA. PCaKTHBOB
62 | Amromunuii. IlosoxxeHnue B I[1pOK3BOAUTH
MEPUOIUYECKON CUCTEME BBIYUCIICHHS 110
XAMU4YecKkux sneMeHToB . 1. XUMHICCKUM
MeHeneeBa, CTpOCHHE aTOMa. YPaBHCHHAM.
BricTpanBars
Haxoxnenue B npupone. .
pa3BEPHYTHIC
dOu3HICECKrIe ¥ XUMHICCKUE IMCBMEHHELS I
cBoiicTBa. AM(oTepHbIe CBOWCTBA YCTHBIE OTBETHI
OKCHJa U THIPOKCHUIA C onopoii Ha
63 | XKeneso. [lomoxenue B HH(pOPMAIHIO
HIEPUOMYECKON CHCTEME M3 yaconuKa u
CIIPABOYHBIX
XUMHYECKHX djeMeHToB [, 1. MaTepHAIOB,
MenpeneeBa, CTpOEHHUE aTOMa. IPAMOTHO
Haxoxnenue B npupoze. HCIIOJIB30BaTh
dOu3nYeCcKrue ¥ XUMHYCCKIE W3y4EHHBII
cBolicTBa. OKCHUIBI, THAPOKCHIBI U TIOHATHHHEIH
commu xenesa(Il) u xenesa(Ill) amapat Kypca
64 | [IpakTraeckas pabota Ne 7. A [udponas
Pemienue axcnepuMeHTaIbHbIX naboparop
3aJ1a4 1o TeMe «BaxHeume us
METaJIJIbl U MX COSUHEHMS Ha6op
XUMHYECKHU
X
PEaKTUBOB
65 | KonrposnbHas pabora No6
66 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB XapaxkTepus3oBar
(erJ'IB, HpHpOI[HBIﬁ ras, HC(I)TL) b pOJIb XUMHUH
MPOYKTHI UX MepepabOTKH, UX POJIb B B Pa3JINYHBIX
OBITY U IPOMBIIIUICHHOCTH chepax
6/ | [lpupoHbIe HCTOYHUKH ACSTEIbHOCTH




yTJI€BOOPOIOB (YTOJIb,
MPUPOJIHBIN Ta3, HEPTh) MTPOTYKTHI
uX nepepaboTKH, UX POJIb B OBITY U
POMBIIIUICHHOCTH

68

OCHOBBI 3KOJIOTHYECKOMN
IrPaMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPEIbI,
MIPEAEIIbHO J0IyCTUMAs
KOHIIeHTpalus BemiecTs - [1J1K).
Ponp xumnu B pemiennn
AKOJIOTMYECKUX MPOOIIEM
Kontponbnas pabota Ne7

JIIOEH,
OCHOBHBIC
BEIIIECTBA U
MaTtepuabl,
MIPUMEHSEMBIC B
KU3HU
COBPEMEHHOTO
YyeJioBeKa.
OOBACHATH
YCIIOBHS
0€30I1acHOrO
HCIIOJIb30BaHUS
BEIIIECTB U
XUMHUYCCKUX
peakuuii B
OBITY.
AHanu3npoBaTh
U KPUTHYECKU
OIICHHUBATh
nHpopmaIuio
0 BIUSHUU
MIPOMBIIIIICHHOC
TH, CEIIbCKOTO
XO035ICTBA,
TpaHCIIOPTa U
Ap.

Ha COCTOSIHHE
OKpYyXKaroleu
cpenbl. 6 YMeThb
OKa3bIBaTh
MIEPBYIO
MOMOILIb NPU
XUMHYECKHX
oorax u
OTPAaBIICHUSIX.
[IpuauMaTs
y4acTHe B
o0CyXIeHUN
npoOem
XUMHUYECKOU U
AKOJIOTHYECKOM
HaIpaBJIE€HHOCT
1, BBICKa3bIBaTh
COOCTBEHHYIO
TTO3UITHIO TIO
npobiieMe u
npeaiaraTh
BO3MOXHBIE
IIyTH €€
pereHus




YMK

e Pymutuc I'.E. Xumus: 9xi.: yue6.u1s obmeooOpazopat. Yupexaenuit / I'.E.

Pynsutuc, @.I'. ®Penpaman. — M.: [Ipocsenienue.

o  Xumus: 9KI1.: STEKTPOHHOE MPUIIOKEHUE K YUEOHHUKY.
o T'apa H.H. Xumusa. Paboune nporpammsl. IlpenmeTHas nuHust yueOHHKOB
I''E. Pymsutuca, ®.I'. denpamana. 8-9 xmacce/ H.H. Tapa. — M.:

[Ipocsemenue.

o Pamenxuit A.M. Xumus: mumaktudeckuit marepuan: 8-9 i / AM.
Paneukui. — M.: IIpocsemenue.

o T'apa H.H. Xumus. Ypoxu: 9xi. / H.H. I'apa. — M.: IIpocBemenue.

JInet pukcupoBaHUA U3MEHEHUN

HOMep
ypoka

Tema
ypoka

AaTa
NpOBeIeHHs
o NJaaHy

NpUYNHA
KOPPEKTHPOBKH

¢popma

KOPPEKTHPOBKH

AaTa no
nJaHy
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