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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBjIeHa Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0
obpazoBanusi, mnpexacraBieHHplx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOW padoueit
[porpamMMbl BOCIIUTAHUS U C YU4ETOM KOHIICTIIIMM IPENoaBaHus yueOHOTO npeameTa « XuMus» B
oOpasoBartenbHbIX Opranu3anusax Poccuiickoni denepamnu.

[IporpaMmma 1o XwMHH JaéT MPEACTaBICHHE O IENAX, OOIIeld cTpaTerud OOydeHHS,
BOCIIUTAHUS W Ppa3BUTUs OOYy4alOUIMXCA CpEeJACTBAMH ydeOHOro mpeaMeTa, YyCTaHaBIUBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, NPENyCMAaTPUBAECT paCIpeleiIeHUe €ro Mo KiaccaM Hu
CTPYKTYpHUPOBAHUE 1O pa3jenaM U TeMaM MPOTrPaMMBbI 0 XMMUH, ONPEAEIIeT KOJNYECTBEHHbIE U
KAUECTBEHHBIE XapAKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yUEHUS
XUMHUHM € Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00ydaromMXCsl, OMpeAesieT BO3MOKHOCTH MpEAMeTa JJIsl peann3anun
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM NPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TAKKe TPEOOBAaHU K pe3ysibTaTaM 00yUeHHsI XUMHH HA YPOBHE
Hene M3y4yeHWs TMpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOW JESTENbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHME XMMHU CIYKHT OCHOBOHM Il OPMHUPOBAHUS MHPOBO33PEHHS OOYYaroIIerocs, €ro
IPEJICTAaBICHUA O MaTepHaIbHOM €IUHCTBE MHPA, BAXKHYIO POJb UIPAlOT pOpMHUpyEMble XUMUEN
MPEJICTABICHHUS] O B3aMMOIPEBPAIICHUSIX HEPTUU M 00 IBOJIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pemeHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS — YeJOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliiil BO3MOXHOCTEH NJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHAIEHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0yyarommxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOW  y4eOHOW  JEeSATCNbHOCTH,  OKCIICPUMCHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B TOBCEIHEBHOW IKU3HU, TaKk U B
MpoeCCUOHAIBHON JEATEIHHOCTH;

3HAKOMHT CO CTIeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsAa
Ha EIUMHCTBO TNPUPOABI U UEIOBEKa, SIBJISETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYarOIINXCS;

croco0cTByeT (pOPMHPOBAHUIO LIEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHUe 00yJarOIIUXCS.

JlanHbple HampaBieHUST B OOYYCHHMM XUMHUU OOECIEUYMBAIOTCS CHEIU(UKON comepx aHus
y4eOHOro TMpeIMeTa, KOTOPBIM SBISETCS MEeJaroruueckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayK{ XMMUU Ha ONpeeNEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBI MEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB HEOPTaHMYECKOW XHUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa conep)KaHHs NHpOrpaMMbl MO XHMHUU CQOPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoaa k e€ uzydenuto. Coaep:kaHUE CKIIAJBIBAETCS M3 CHCTEMbl MOHATUH O XHWMHUYECKOM
AJIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATUN 0 XUMUYecKoi peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHILHUIY MOCIEAOBATEIBHOTO Pa3BUTHSl 3HAHWW HA OCHOBE TEOPETUUYECKHX
MPEJICTaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIUPHUYECKH TMOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHSI K APYTOMY, BBITIOJHSSA
GYHKIIUN OOBSICHEHUS M MPOTHO3HPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS N3y4aeMbIX BEILIECTB.



OcBoeHHe TpPOrpaMMbl IO XUMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJIAIOLICH HAYYHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMsI K HAy4YHOMY 3HAHUIO M METOJAaM NO3HaHWs B Hayke. M3yueHue xumuu
IPOMCXOTUT C MPHUBIICYCHUEM 3HAHUH W3 paHee U3YUYEHHBIX yUEOHBIX MpeaMeToB: « OKpyKaromui
Mupy», «buonorus. 57 knacce» u «dusnka. 7 Kiacey.

[lpy U3y4eHUU XMMUU TPOUCXOTUT (POPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUECKON IEATEIbHOCTH YeJOBeKa U KaKk OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajaya y4eOHOro NpeaMeTra COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XHMHUYECKUX 3HAHMM — BaXHEHIIUX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKH, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPU M3YyYEHUH BEIIECTB U XMMHUYECKUX peakuui, B
GopMHpOBaHMM H PAa3BUTUM TIO3HABATENBHBIX YMEHUH M WX NPUMEHEHHH B Y4EOHO-
MO3HABATEIILHON U y4eOHO-MCCIIEIOBATENLCKON JEesATeIbHOCTH, OCBOCHHHM MpaBHIl 0€30MacHOro
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy wu3yyeHHMH XUMHUH Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI Ba)KHOE 3HAUEHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (opmupoBaHNE WHTEIVIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPHHSTHIO PEHICHUH, CIOCOOHON alaiTHPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTb OOy4Y€HHsS Ha CHCTEMAaTUYECKOE€ NpUOOIeHHEe O00ydarommxcs K
CaMOCTOSITENbHOM MO3HABATEILHOM JNESTEILHOCTH, HAyUYHBIM METO/JaM IO03HaHUs, (OPMUPYIOLIUM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— ofecrnedyeHUe YCIOBUHM, CIIOCOOCTBYIOMIMX MNPUOOpETEeHUI0 OOYYaIOIUMUCS —OIbITa
pa3HoOOpa3HOW JAESTEIbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue o61me (yHKIMOHATBHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qrclie YMEHUI OOBACHATh U OLICHUBATDH SIBJICHHS OKPYXKAIOIIET0 MUPA, UCIOIb3Ys 3HAHUS U OIBIT,
MIOJIyYEHHBIE [TPU U3yUYEHUU XUMUU, IPUMEHATh UX MIPHU PELIEHUH ITPOOJIEM B TOBCEAHEBHOMN KU3HU
U TPYZOBOM IEATEIBHOCTH;

— (opmupoBaHue y 00ydaroIUXCsl T'YMaHUCTHYECKUX OTHOILIEHWH, NOHMMAaHUsl 1IEHHOCTH
XUMHUYECKHX 3HaHWHA I BBIPAOOTKM HKOJIOTHUECKH IeJIecCO00pa3HOro IMOBEAEHUs B OBITY U
TPYAOBON JAEATEIBHOCTH B IEJNSAX COXPAHEHHS CBOErO 3J0POBbS U OKPYXKAIOMIEH HPUPOIHOU
Cpenbl;

— pa3BUTHE MOTUBALMU K O0yUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQHiIs U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yYEeHHUSI.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX Ui M3YYEHHS XHMHUHM Ha YpPOBHE OCHOBHOI'O OOIIETo
obOpasoBanusi, coctaBisgeT 68 yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuit 3akoH. Ilepuonmueckas cucrema Xxumuueckux oanementos JI. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMMUYECKUX 3JIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kajaus, KaIbLUUS U MX COCAVWHEHUHM B COOTBETCTBHU C IIOJIOKEHUEM
2JIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHMYECKOM CBsI3UM. THIBI KPUCTAINIMYECKHX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSILUXCS K Pa3IMYHbIM KJIacCaM HEOPraHMUYECKUX COECIMHEHUMN, TEHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanuss XMMHUYECKHX PEakIUid MO pa3IuyHbIM IpH3HAaKaM (10 YHCIY M COCTaBy
YUYacTBYIOLIMX B PEAKLUU BELIECTB, [10 TEINIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTEIIEHEH OKUCIeHUs
XUMHUYECKHX JJIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTaau3aropa). DK30- H SHIOTCPMUICCKHEC
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsTne 0 CcKOpoCTH XMMHUYECKOH peakuuu. [loHaTne 00 0OpaTMMBIX W HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [ToHsTHe 0 roMOreHHsIX U reTeporeHHsIx peakuusax. [lonsrue o xartanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. DaKTOPHI, BIUSAIOLUINE HA CKOPOCTh XUMUUECKON pEeaKklUU U
II0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, JJIEKTPOHHBI OalaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENIBHON peakunu. COCTaBIEHUE YPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT O OanaHca.

Teopust 3IEKTPOIUTHYECKON IHUCCOLMALMU. ODJIEKTPOIMTHI M HEINIEKTpOoUThl. KaTnoHsl,
AQHUOHBI. MeXaHU3M JUCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOU cBsi3u. CreneHb
nucconranui. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakumu moHHOrO OOMEHa. YCJIOBUS NPOTEKAHUS PEAKUUH HOHHOTO OOMEHa, IOJIHBIE U
COKpalEHHBIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U COJIEH B CBETE
MIPEICTABICHUI 00 AJIEKTPOIUTUUECKON nuccormanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHsTHE
0 TUAPOJIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEILECTB —
METaJIJIOB U HEMETAJJIOB (rpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJIOpUa HATpus), HCCIE0BaHNE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakuMu OT BO3JCHCTBUS pa3iIMyHBIX (AKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILIECTB, Ipolecca JUCCOLMALUU KHCIOT,
menoded U coseil (BO3MOXKHO HCHOJB30BAHUME BHJIEO MAaTEpHANOB), IMPOBEJIEHHE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHWsl peakUuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajJKa,
BBbIJICJIEHUE ra3a, OO0pa3oBaHHE BObI), OMNBITOB, WIIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PpEAaKLIM (FrOpeHue, peakluy paszloKEHUs, COEIUHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAa4ECTBEHHBIX pEaKUMd Ha HOHBIL, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX cOeJUHEHHSA

OO61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTETIEHU
okucneHus. CtpoeHne W (U3NYECKHE CBOWCTBA NMPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE
CBOIicTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE € MeTaljlaMH, HEMeTallJlaMH, IIeJI0YaMH).
XnopoBogopoa. ComnsiHas KHCIIOTa, XUMUYECKUE CBOMICTBA, MOJIy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHU3M 4eloBeKka. BakHeiliine XJopuabl U MX HAXO0XJICHUE B
IIPUPOJIE.

OO6mass xapakTepucTuka »3jeMeHTOB VIA-rpynmnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHne M (PU3MUECKHE CBOMCTBA INPOCTHIX BEIECTB —
KHCJIOpPOJIa U Cephl. AJUIOTPOIHbIE MOAU(UKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBonoponi, CTpoeHue, GU3NIecKrue U XUMUIeckue cBoiicTBa. OKCHIBI Cepbl KaK MPECTaBUTENN
KHUCIOTHBIX OKcHJ0B. CepHas KucCiOTa, (PU3MYECKME M XUMHUYECKHE CBOMcTBa (00mue Kak
NpEJCTAaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE PEaKIfH, JIeKallue B OCHOBE



MIPOMBINIUICHHOTO CTOc00a MOJydeHHs] cepHON KHUCIOTHL. I[lpumenenue cepHoit kuciotbl. Conn
CepHOM KHUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ CoOeAMHEHU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKpYXKAIoIIeH cpeibl COCAMHEHHSIMH cepbl (KHCIOTHbBIE
JIOX/IM, 3arpsI3HEHHE BO3/1yXa U BOAOEMOB), CITIOCOOBI €ro MpeA0TBPAIICHUS.

OO6mass xapakTepucTuka »dJeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUsS. A30T, paCIpOCTPaHEHHUE B MIPUPOJIE, (PU3HUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHak, ero (pusmueckue M XHMHUYECKUE CBOMWCTBA,
nojy4yeHue u npuMmenenune. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ MOJydyeHHe, (U3NYecCKue u
XMMHUYECKHE CBOiicTBa (0OImME Kak TMpeICTaBUTENsl Kiacca KUCIOT M CHEHU(pHYECKHE).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA0OpeHui. XumMuieckoe
3arpsA3HEHUE OKPYKAIOIIEH cpesibl COETUHEHUAMH a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/IyXa,
MOYBBI M BOJIOEMORB). Docdop, amnorponHbsie Moaudukanuu Gochopa, GU3ndecKkue 1 XUMUUYECKUE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, PU3NIECKUE U XUMHUUYECKHUE CBOWCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yI00pEHHUIA.

OO6mass xapaxktepuctuka 3ieMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHU OKHCIEHUS. YTIIepOJ, aNIOTPONHbIe MOAM(UKAIUU, PACIpPOCTPAHEHHE B
npupoze, GuU3nUecKue U XMMUYeCKHe CBOMCTBa. AxcopOmmsi. KpyroBopor yriepoga B mpupoje.
Oxkcunsl yriepona, ux (U3MYECKHe U XMMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIydYeHUE M TMPUMEHEHHE. DKOJIOTHYECKHE MpoOJIeMbl, CBs3aHHBIE ¢ okcuaom yriepoaa (IV),
TUIO0TEe3a TJ100aTbHOTO MOTETUICHUS KJIIMMaTa, MapHUKOBBIN 3¢ (deKT. YronpHas KUCIOTa U € COlu,
X (QU3MYECKHe U XMMHUYECKHE CBOICTBA, MOJlyueHHE M NpuMeHeHne. KadecTBeHHAs peakius Ha
KapOoHaT-uoHBL. Mcronb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITLCKOM
XO35MCTBE.

[lepBoHayanbHble TOHATUS OO0 OPraHUYECKHX BEIIECTBAX KAaK O COEIWHEHUSX Yriepoja
(MeTaH, 3TaH, ATHUJICH, AllCTUJICH, 3TAHOJ, TIMLEPHH, YKCYCHAs KucioTa). [IpupoaHbie HCTOYHUKH
YTIEBOI0POAOB (Yroib, MPUPOAHBIN a3, HeDTh), IPOAYKTHI X MepepaboTKu (OEH3UH), UX POIb B
ObITy M mpoMblnuieHHOCTH. [loHATHE O OMONIOTMYECKHM BaXKHBIX BEIIECTBAX: JKHpax, Oenkax,
yIIeBOAaX — M MX pPOJM B JKU3HM deJoBeKa. MaTepualbHOE €JUHCTBO OPraHUYECKUX U
HEOPTraHMYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue W XHMHYECKHE CBOWCTBa, MOJYyYEHHE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obiue npeacrasienus o6 okcunae kpemuus (IV) u kpeMHueBoit
kucinote. CUIIMKAThl, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeline cTpouTenbHble
MaTepuaibl: KepamHKa, CTeKJo, LEeMEeHT, OeToH, kene300eToH. Ilpobrmembl OGe3omacHoro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

u3yueHne oO0pa3l0B HEOPraHWYECKHUX BEIECTB, CBOMCTB COJITHOW KHCIOTHI, IpPOBEIEHHUE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPUI-WOHBI M HAOIIOJCHHWE TPU3HAKOB HMX TMPOTEKAHWUS, OMBITHI,
oTpakaromue (U3NYeCKHe U XMUMHUYECKHE CBOICTBAa TajloT€HOB M UX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpasluaMu XJOpUIOB (TaJIOT€HU]OB),
O3HaKOMJIEHHE C o0pasnamMu ceppl W €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HAOJNIOACHWE  Tpolecca  OOyrIMBaHUSA  caxapa MOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHCIOTHI, M3yYeHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, MPOBEJCHNWE KAYeCTBEHHOW peakIuu Ha Cyinb(paT-HOH W HaOIIOJeHHE TNpU3HaKa &
NPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAHHE BUJEOMATEPHANIOB), 00pazliaMy a30THBIX M (PochOpHBIX yA0OpeHuH,
NoJIy4eHue, cooupaHue, pacrio3HaBaHUe U U3yueHHe CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS M GochaT-HOH U U3yUIeHHE TIPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MeJlbi0 (BO3MOXHO HCIOJIB30BAHUE BUAECOMATEPHUAJIOB),
U3ydeHHe MOJIeNiell KPHCTAIMUECKUX PEemIéToK anMasa, rpaduta, QysuiepeHa, 03HAKOMIICHHE C
IpOIIECCOM  aJICOPOLIMU  pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIIEM M YCTPOHCTBOM
NPOTHBOTa3a, TOJy4YeHHE, COOMpaHue, pPaclo3HaBaHWE W W3YYEHHE CBOWCTB YTJIEKHCIOrO rasa,
IPOBE/ICHUE KAUEeCTBEHHBIX PEaKIMi Ha KapOOHAT M CWIMKAT-MOHBI U W3yYEHHUE NMPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJICHHE C TMPOAYKUMEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, peIleHUe
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHele HeMeTaIbl ¥ UX COeIUHEHHSD.



MeTajibl M MX COeTMHEHHS

OO01mast XxapakTeprCTUKa XUMHYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHH WX TMOJIOKCHHUS
B Ilepmogmueckoil cucreme xumuueckux siemeHToB J[. M. MenpaeneeBa M CTpOEHUS aTOMOB.
Crpoenue wmetaisioB. Metainyeckass CBsi3b M MeETaJUIMUeCKash KpUCTaUIMUecKas penieTka.
DJIEKTPOXUMUYECKUN pAl HaOpsOKEHU MeTawioB. (DU3MYEeCKMe U XUMHUYECKHE CBOWMCTBA
MeTaimoB. OOmme crnocoObl MOTy4YeHus] MeTaymioB. [IOHATHE O KOPPO3MHM METauIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposud. CruiaBbl (CTayib, YyTryH, IIOPATIOMHUHHUHN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: MoJIOXKeHHE B [lepruoandeckoi cucreMe Xumuueckux snementon /. H.
MenieneeBa, CTpOCHHE UX aTOMOB, HaX0XkACHHUE B npupoae. Pusndeckue U XMMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kayus). OKCHIBI M TUAPOKCUABI HATpHs W Kanus. [I[puMeHeHne menouHbIX
METAJJIOB U UX COCIUHCHHI.

[IlenouyHo3emMenbHbIC METAUIBI MArHUW M KaJIbIMI: moJjioxkeHue B [lepronuueckoit cucreme
xumuueckux snemMeHtoB J[. M. MenpneneeBa, CTpOEHHME MX aTOMOB, HAXOXKJICHHUE B IPUPOJE.
dusznyeckne W XMMHYSCKHE CBOMCTBA MarHus M Kaublud. BakHelne coenuMHEHUS KaabIUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AnmoMunuii: mnonoxxkenue B llepumoamdeckoir cucreme xumuueckux snemeHtoB . U.
MenneneeBa, CTpoeHUE aroMa, HaxoxAeHUE B npupoje. dusnyeckue M XUMHUUECKHE CBOWCTBA
amroMUHKS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuommueckoir cucreme xumMuueckux odnemenroB /[l H.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIEeHHE B mpupoje. Pu3nMdyeckrue U XMMHUUYECKHE CBOMCTBA
xkene3a. Okcunpl, rugpokcuasl u conu kenesa (II) m sxemesa (III), ux cocras, cBoiicTBa H
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3liaMy METaJUIOB M CILJIaBOB, UX (DU3MYECKUMH CBOMCTBaMH, U3yUCHUE
PE3yIBTaTOB KOPPO3UHM METAUIOB (BO3MOXHO HCIOJB30BAaHHE BUIACOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL ~ OKCHJA KajdbllUd W HATpUss C BOJAOHM  (BO3MOXHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIEcca TOPEHUs Kele3a B
KHCTIopoJie (BO3MOXKHO MCIOJIb30BaHNE BHIEOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHusi, Kajablus, aJlOMUHUSA, IMHKA, *kene3a (1) u xeneza (III), mequ (II),
HaOIIO/IEHUE U OINKCAaHUE IMPOILIECCOB OKpAIIMBAHMS TUIAMEHM MOHAMHU HATPHS, Kallus U KalbIus
(BO3MOHO HCIIOJIB30BAHME BUACOMATEPUATIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHMS M THUAPOKCHJA IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo Tteme «Baxueiimue
METaJIbl U UX COCJIHMHEHMSD).

XuMus M OKpyKamouas cpeia

BemectBa 1 matepuanbl B TOBCEAHEBHOM >KM3HM dYelioBeKa. be3oracHoe WCroyib30BaHUE
BEIIECTB M XHUMHUYECKUX peakuuii B ObITy. IlepBas moMomp Npu XUMHYECKHX OKOTax U
OTPAaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY Karolleil cpenbl (mpenenbHas JOMyCTHUMas KOHIIEHTPAIIHs
BenlecTs, gainee — [1/IK). Ponp XxumMuu B penieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJUMEPHBIE MAaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanus MeXNpeaMETHBIX CBSA3€H NpPU M3YYEHWH XMMHHU B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HMCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TAK U MOHSATUH, SBISIOIIHXCS
CHUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAU3,
CHUHTE3, KjacCUpUKAIUsA, TEPUOIUYHOCTh, HAOMIOICHNE, OKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusmka: wMaTepus, aroM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUA, HW30TOIBI,
pPaAMOAKTUBHOCTh,  MOJIEKyJa, OJJIEKTPUYECKUH  3apsii, MNPOBOJHUKH, MOJYIPOBOJIHHUKH,
TURJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHO€ COCTOSHHUE BEIIEeCTBa, Tas,
pacTBOp, pacTBOPUMOCTh, KPUCTAIUIMYECKAs PEIIETKA, CIUIABbI, (PU3NYECKUE BEITUYUHBI, CIUHUIIBI
M3MEPEHHUs, KOCMUYECKOE TPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJIHIIE.



buonorus: ¢orocunTes, apixanue, Owocdepa, 3KocHCTEMa, MHHEpPAIBHBIE YI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MATATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TIOPOJBI, TTOJIC3HBIE HCKOTIAEMBIE,
TOILJIUBO, BOJHBIE peECYpPCHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS
JOCTUTAIOTCS B X0J¢ OOyUYeHHs] XUMUHU B €IUHCTBE YU€OHOH M BOCIHMTATEILHOW JIEATEILHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIME B OOIIECTBE NpaBUJIAMH W HOPMAaMU MOBEJCHHUS U CIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAaMOPA3BUTHSI U COLIMANIU3ALUN 00yYatOIIUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAlOT T'OTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCA
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPHEHTAM WU PACIIUPEHUE OIbITa ACATEIBbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoTHYeCKOro BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HACJIEUIO, TOHMMAHUSl 3HAYEHUS XHMHUYECKONM HAayKd B >KM3HM COBPEMEHHOTO OO0IlecTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMEe O MepeJOBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOH U OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MHpa
1 00IIECTBA;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

IPEJCTaBICHUST O COLMAIbHBIX HOpMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTHM B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-
UCCJIEIOBATEIbCKOM, TBOPUECKON U JAPYTUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpazHOI
COBMECTHOHM [IEATENIBHOCTH MPH BBHINOJHEHUH Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUHU
XUMHUYECKHUX AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX IIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIH B Mpoliecce ITON y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHUE
U TOCTYNKH CBOMX TOBApHUILIEH ¢ MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

MHUPOBO33PDEHUYECKUE  NPEICTABICHHUS O  BEIIECTBE M XUMHUYECKOM  pEaKlMH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U COCTaBISIOLIUE OCHOBY IS
MOHUMAaHMsl CYIIIHOCTH HayYHOH KapTHHBI MHpa, MPEJICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTUS NIPUPOABI, B3AUMOCBS3SIX YEJOBEKa C MPUPOJHOM cpeloi, O poiav XMMHUU B MO3HAHHUU
ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJYYEHHUE HOBBIX 3HAHMM IO XHMMHH,
HeoOXonuMble i OOBSICHEHUS HaONI0aeMbIX IPOLIECCOB U SBJICHUH, IO3HABaTEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB CAaMOCTOSITENIbHON pabOThI €
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoll, IOCTYMHBIMM TEXHUYECKMMHU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEHMIO M TO03HAHMIO, JII0003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B AJIbHEHILEM;

4) dopMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3J0POBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HHM, OCO3HAHHE TMOCJIEICTBUNH W HENPUSITHE BPEAHBIX MPUBBIYEK
(ynotpeOyieHusT aJKOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS MpPaBUI
0€30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPAaKTUYECKOMY H3y4eHHUIO0 Ipodeccuil U TpyAa pa3iIuyHOro poja, yBaKEHHE K
TPYZy U pe3yJibTaTaM TPYJOBOH J€ATEIbHOCTH, B TOM UUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU MO XMMHUH, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAEKTOPUH MPOJOJIKEHHS] 00pa30BaHU
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCTeIHON TPOPECCHOHATTEHON JEATENPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTb aJallTUPOBATHCA B IPOPECCHOHATIBLHOM cpere;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



9KOJIOTUYECKU L€IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY XXH3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHUE IEHHOCTU 3J0pOBOrO0 M 0e30macHOro olpas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 370POBbIO, OCO3HAHUE
IICHHOCTH COOJIIOZICHUS MpPaBml 0€3011aCHOTO MOBEAEHUs IpU paboTe C BEleCTBaMH, a TaKXKe B
CUTYalUsAX, YTPOXKAIOIINX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSATH 3HAHUS, [IOJydaeMble NIPU U3yUYEHUU XUMHH, Ui PELICHUs 3a1ad,
CBA3aHHBIX C OKPYXKAIOWIEH MNPUPOJHONW CpPENOW, N IOBBIEHUS YPOBHS OSKOJIOIMYECKON
KYJIbTYpBl, OCO3HaHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM M MyTel UX pereHus
IIOCPEACTBOM METOJOB XMMHH, HKOJIOIMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIUAJILHOM IPAKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMETHBIX PE3yJIbTaTOB BBIACISAIOT 3HAYUMbBIC IS (opMUpOBAHUS
MHUPOBO33PEHHUsSI OOIICHAYYHbIC TOHATHS (3aKOH, TEOPHsI, MPUHIMII, THIOTEe3a, (PakT, cucrema,
MIPOIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX
npeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHHWH M3 THUX MPEAMETOB (DOPMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAay4YHOW KapTUHE MHpa, U yHHUBEpcajbHble y4yeOHbIe AeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOPbIE 00€CIeYynBalOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckne AelCTBUSA:

YMEHHMS UCTOJIb30BATh MPUEMBI JJOTUYECKOTO MBIIIJICHUS ITPU OCBOCHUH 3HAHUI: PACKPBIBAThH
CMBICTT XUMHUYECKHUX TMOHATUHN (BBIICNATh UX XapaKTEPHbIE MPU3HAKU, YCTAaHABIMBATH B3aMMOCBS3b
C JIPYTUMU TIOHSITHSIMH ), UCTIOJIB30BaTh MOHATHUS JUISI OOBSICHCHUS OTACIBHBIX (P)aKTOB M SIBICHHIA,
BBIOMPATh OCHOBAHHWS W KPHUTEPUU IS KJIACCHU(PUKAIMM XUMHYECKHUX BEIICCTB W XHMHUYECKHX
peaKkiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU H3Y4YCHUS, CTPOUTH
JIOTUYECKHE pacCyX AeHHsl (MHIYKTHBHbBIC, NEAYKTHUBHBIC, IO aHAJOTHH), AeNaTh BBIBOJBI U
3aKIIIOYCHUS;

yMEHHE TPUMEHATH B Mpoliecce MO3HAHUS TMOHATHS (NMpEeIMETHbIE M METaNpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHMHH, NPEOOPa30OBBIBATH HIUPOKO
MpPUMEHSIEeMblE B XUMHUU MOJIETbHBIC MPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMMBOJ JJIEMEHTA),
XuMUYeckass ¢opMyia W ypaBHEHHE XHMHYECKOM peakIuu — TpH PEIIeHUH Y4eOHO-
MO3HABATENIbHBIX 337a4, C YYETOM TUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BATh
CYIIECTBEHHBIC NMPU3HAKU M3YYaE€MbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U TPOTHBOPEUHS B M3y4aeMBbIX
MPOLECCAX U SBJICHUSX.

ba3oBble uccienoBareibCkue AeHCTBUS:

YMEHHE UCMOJIb30BATh MTOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE
B Ka4ecTBE OCHOBHI ISl (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

NpPUOOpPETEHUE OMbITa MO IUTAHUPOBAHHMIO, OPraHU3allMd W TPOBEICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAaTh 32 XOJIOM IPOIIecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €T0
pe3ynbTat, (QopMyIupoBaTh OOOOIIEHHWS ¥ BBIBOABI MO pe3yJdbTaTaM MPOBEIEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIINIO PA3TUYHBIX BUIAOB U
dbopM TpencTaBICHHs, MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs IUTEepaTypa
XUMHYECKOTO COJIEp)KaHUsl, CIIPaBOYHBIE TTOCOOUs, pecypchl MHTEpHeTa), KPUTHUECKH OIEHUBATH
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHUE TPUMEHSTh Pa3JIMUYHbIE METOJBI U 3alpPOChl MPU MOUCKE U O0TOOpe MHPOPMAINH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JIJIsl BBHITIOJHEHUS! YYEOHBIX M MO3HABaTENbHBIX 3a7a4
OTMpeNeNIEHHOTO THUIA, TMPUOOpETEeHHWEe OmbITa B 00JIACTH WCIOJB30BaHUS WH(POPMAIITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJ€HUE KYJIbTYpPOH AKTUBHOI'O HCIIOIB30BAHUS PA3IUYHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy TMpeICTaBICHUS



UHQOpPMALlUM U WJUIIOCTPUPOBATh pELIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpamMMaMy,
Ipyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;
YMEHHE MHCIIOJIb30BaTh W AaHAIU3UPOBaTh B Ipolecce Y4eOHOW U MCCIIENOBATENbCKON
JeSITeIbHOCTH WH(POPMALIHIO O BIUSHUH TPOMBIIIICHHOCTH, CEJIbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KaOIEH IPUPOIHON CPENIbI.
KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:
YMEHUs 3aJjaBaTh BOIPOCHI (B X0J€ [uajora 1 (Win) AUCKYCCHHM) IO CYLIECTBY 00CyXIaeMOil
TEMBI, POPMYIIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIIFHO BBHIMIOJIHEHHS MTPEIOKEHHON 3a/1auu;
YMEHMS IIPEICTABIIATh MOJyYEHHBIE PE3YJIbTaThl [I03HABATEILHON IEATEIBbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0  PE3YyJbTaTOB  BBINOJIHEHMS  XMMHUYECKOIO
JKCIepUMeHTa (JabOopaTOPHOIO OMbITa, JIAOOPAaTOPHOHW paboTHl IO HCCIEAOBAaHHIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);
YMEHHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH I03HaBaTEIbHOU U
UCCIIEIOBATEIBCKON IESTEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta 00LINX
MHTEPECOB U COIJIaCOBaHUS MO3ULUH (00CyXIeHHs, OOMEH MHEHHUSIMM, «MO3IOBbIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JICHCTBHI, ONIpe/IelIeHHe KPUTEPHUEB 110 OL[EHKE KayecTBa BHIIOJIHEHHON
paboThl U ApyTHUE).
PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:
YMEHHME CaMOCTOSITEJIBHO OIPEAEIATh LENU AEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh HanboJee
3¢ (deKTUBHBIE CIIOCOOBI PEeLICHUs YUeOHbIX U IO3HABATENIBHBIX 33/1a4, CAMOCTOSITEILHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUM MPU BBHINOJHEHUU 3aJaHUN C YUETOM
HOJY4YeHHUsT HOBBIX 3HaHMA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKLMAX, OLEHHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3yibTara 3asBJICHHOM 1elu, YMEHHE HCIOJb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpenMeTHBIX pPE3ydbTaTOB [0 OCBOEHHIO O0s3aTEIBHOIO COZAEp)KaHUs,
YCTaHOBJICHHOTO JaHHOW QeaepanbHOM pabouyell mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
00yyaroImyMuUCs Hay4Hble 3HAaHUS, YMEHHUS U CIIOCOObI IeHCTBUM, crienupuuecKue sl peIMeTHON
ob0nactu «XuMUSA», BUIbI JIEATEIBHOCTU MO TOJYYEHHIO HOBOT'O 3HAHHUSA, €ro WHTEpIpeTalui,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3INYHBIX YUYEOHBIX U HOBBIX CUTYAIUSIX.
K koHiy oOyueHuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHI: XMUMHWUYECKHH DJIEMEHT, aToM,
MOJIEKyJ1a, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCIICHNS, XMMUUECKasl PEAKLUsl, XUMUYECKasl CBS3b,
TEIUIOBOM 3(QQEeKT peakuuu, MoJib, MOJSIPHbII O00BEM, pPACTBOP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJEKTPOJUTHYECKAss JAMCCOLMAIMS, peakluM MOHHOTO OOMeEHa,
KaTajiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMble PpEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIINTENb, BOCCTAHOBUTENb, OKUCICHHE
U BOCCTAHOBJICHHE, aJUIOTpONus, amM(pOTEepHOCTh, XHMHUYECKas CBs3b (KOBaJEHTHasl,
VOHHAsl, METaJUINYECKasl), KPUCTAJUIMUECKAs pEIIETKAa, KOPPO3Hsl METAJUIOB, CIIIaBBI,
CKOpPOCTh XUMHUYECKOW peaklny, MpeAesIbHO JomyctumMas koHnenTpanus [IJIK BemecTsa;

® WJUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHSATUH M NPUMEHATHb OTH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® UCMOJb30BATH XMMUYECKYIO CUMBOJIHMKY JUIS COCTaBJICHUs (DOPMYJT BEIIECTB U YPaBHEHUH
XUMHUYECKHUX PEAKLINN;

® ONpeleNsITh BaJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX 3JIEMEHTOB B COETUHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUN
no ¢opMmynaMm, BHUJ XUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas) B
HEOPraHMYECKUX COeTMHEHMSX, 3aps]] HOHA IO XUMHYECKOU (hopMyIie, XapakTep cpelibl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COCAWHEHHH, TUI KPUCTAJUIMYECKOM PEIIETKU
KOHKPETHOI'O BELIECTBA;



packpbiBaTh cMbica [lepuoandeckoro 3akona /. 1. Menneneesa u J€eMOHCTPUPOBATL €TI0
MOHMMAaHWEe: ONHUCHIBATH M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuogmdeckoit
CUCTEMbBI XUMHUYECKUX DJIEMEHTOB: pa3IU4aTh MOHITHS «TJIaBHAS MOATPYyMa (A-TpyIina)y
n «mobounas mnoarpynmna (b-rpymnma)», Mameie uw  OonbIIME€ TEPHOIBI, COOTHOCHTH
0003HaueHMsI, KOTOpbIE MMEIOTCS B TMEPUOAMYECKOW Tabiume, C YUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHMX AJIEMEHTOB (COCTaB W 3apsj spa,
olIiee 4HMCI0 AJIEKTPOHOB M PACIPENCNCHUE WX MO JJIEKTPOHHBIM CJOSM), OOBSCHSTH
0011e 3aKOHOMEPHOCTH B M3MEHECHHH CBOMCTB JIEMEHTOB M UX COSAMHEHHUH B Ipeaeiax
MAaJIBIX MTEPHOJIOB U TJIABHBIX MOATPYIII C YIETOM CTPOCHHS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECKUE DJICMEHTHI, HEOPTraHMYECKHE BEIICCTBA, XMUMHUYCCKUE
peaknuu (IO YHCIYy M COCTaBY Y4YAaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS] XUMHYECKHUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CHICIH(PUISCKIE XUMUIECKIE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIECTB, MOATBEPXKIas OMHUCAHUE MPUMEPAMU MOJICKYJSIPHBIX U HOHHBIX
ypaBHEHUW COOTBETCTBYIOITUX XUMUUECKUX PEAKIIHH;

COCTaBIISITh YPABHEHMSI AJIEKTPOJIUTUYECKON AMCCOIUAIIMKM KHUCIIOT, LIEIOYeH U COJIeH,
MOJTHBIC W COKpAIIEHHBIC YPaBHEHHUS PEaKIMii MOHHOTO OOMEHa, YPaBHCHHUS pPEaKIIHiA,
MOJITBEPXKIAIOIIUX CYIIECTBOBAHNE T€HETHUECKON CBSI3U MEX/y BEIECTBAMH Pa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUH  MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3INIHBIX YCIOBUSX;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JONIF0 XMMHYECKOT0 3JIeMeHTa 1o (GopMylie COeIMHEHUS, MAaCCOBYIO JIOJNIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI TI0 YPABHEHUIO XUMHUYECKON PeaKIlvH;

coOirofaTh TpaBWia TOJNB30BAHUS XUMHUYECKOH TOCYIOW H  JTaOOpaTOpHBIM
o0opysoBaHHEM, a TakKe INpaBuiia OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJTHCHHIO J1a00PaTOPHBIX XUMHUYECKHX OMBITOB IO TIOTYYEHUIO U
coOMpaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

MPOBOANUTH PEAKIMH, MOJATBEPKIAIONINEe KAueCTBEHHBIM COCTAaB PAa3WYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMHA-, HOAUA-, KapOoHat-, Qocdar-,
CWJIMKAT-, CyNb(]at-, THIPOKCHUI-HOHBI, KATHOHBI aMMOHHS ¥ MOHBI H3yUYEHHBIX METAIIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpallid MBICIUTENFHOM JESTeNbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIINIO, BRISBIICHUE TIPUIMHHO-CIICICTBEHHBIX CBSI3CH
— JUIS W3y4YeHUs CBOMCTB BEIIECTB M XHMHYECKUX PEAKIIHH, €CTeCTBEHHO-HAYYHbBIE
METO/TbI IO3HAHUS — HAOJIOICHIE, U3MEPEHUE, MOCITMPOBAHNE, YIKCIIEPUMEHT (peatbHbIN
u MBICIICHHBIN



TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
Kosu4ecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne a3/iesioB " TeM (unppossie)
wn ﬁ OI; o Beero KonTpoabsHsble I[pakTnyeckue 06PA30BATETLHBIC
porp pa6oTsl padoTsI pecypebt
Pa3znes 1. BenrecTBO M XMMH4YECKHE PeaKIUH
IToBTOpEHUE u
11 yriryGneHue 3HaHUHN 5 Bbubnuoreka [HOK
’ OCHOBHBIX pa3zenoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 iii?;lﬁée HOCTH 5 bubsmorexa HOK
' P N https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEaKITHi
DIeKTpOIUTHIECKAS
13 IIMCCOLMALIM. 3 1 0.5 Bubnmorexa IIOK
’ XuMudeckne peaknud B ’ https://m.edsoo.ru/7f41a636
pacTBopax
HUroro no pazaeny 18
Paznen 2. HemeTasibl M MX COeTMHEHUSI
OOmrast xapakTepHCTHKA Eubimorexa 10K
2.1 XHMHYECKHUX DJIEMEHTOB 4 0,5
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anoresst
OOmrast xapakTepHCTHKA
29 XAMHYCCKUX DJIEMESHTOB 6 Bubnnoreka 1IOK
' VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0miasi xapakTepuCcTHKa
XUMHYECKHX DJIEMEHTOB
Bubnnoreka IIOK
23 VA-rpymmi. Asor, 7 ! https://m.edsoo.ru/7f41a636
docdop u ux
COCJIMHCHUS
OO0wiasi xapakTepucTHKa
XUMHYECKHX DJIEMEHTOB
Bbubnuorexa IIOK
2.4 IVA-FP}:HHH' Yraepon u 8 ! 1.5 https://m.edsoo.ru/7f41a636
KpeMHUH u X
COCJIMHCHUS
Htoro mo pazneny 25
Paznen 3. MeTrajuibl M UX COeTMHEHUSI
3] OO0mme CBOMCTBA 4 Bubnmoreka IIOK
) METAaJIJIOB https://m.edsoo.ru/7f41a636
39 Baxxueimme metamisl U 16 1 15 Bubinmoreka IIOK
’ WX COCJTMHCHUS ’ https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pazgen 4. Xumus U OKpysKalomasi cpeaa
41 BemectBa n Marepuasl 3 bubimoreka HOK
’ B JKU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
P BHOE BDEMSL 3 bubanoreka IHOK
C3CPBHOC BPC https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 3 5
YACOB I10 ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

9 KUIACC
Kon . .
HDOBEDIEMOro IIpoBepsiemble MpeIMeTHbIE Pe3yJabTAThl OCBOEHHS OCHOBHOIi 00pa3oBaTeIbHOI
poBep NporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJabTarTa
1 ITo Teme: «BemecTBo M XUMUYECKas! pEaKLIHs»
packpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: pPacTBOp, 3IIEKTPOJIUTSHI,
HE3JIEKTPOJIUTBI,  DJEKTPOJIMTHYECKass JUCCOLMALMs, pEakud HOHHOro oOMeHa,
11 KaTaju3aTtop, XHMHUYECKOe paBHOBecue, OOpaTHMble U HeOOpaTUMble peakLuH,
’ OKHCIHTEIbHOBOCCTAHOBUTEIbHBIE PEAKIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTAaHOBJICHUE, aJUIOTPONHs, aM(pOTEPHOCTh, XMMUYECKast CBsI3b (KOBAJCHTHAs, NOHHAS,
MeTaJUIMIeCKas ), KpUCTAJUTMIECKasl peMIéTKa, CIUIABhI, CKOPOCTh XHMHUYECKOH peaKkIuu
1.2 WITIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XHUMHYCCKHUX MHOHATHH U MPUMCHATL OTHU
) MIOHSITHSI IPY ONIMCAHUU BEILECTB U UX IPEBPALICHUN
13 COCTaBILITh yPaBHEHHUS DIIEKTPOIUTHYCCKON MUCCOIMALNU KHCIOT, MIeTOYeH W COIeH,
) TIOJTHBIC M COKpAIIEHHbBIC YpaBHEHHS PeaKMii HOHHOTO OOMeHa
1.4 pacCKpbIBaThb CYIIHOCTb OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuMﬁ MoCpeaACTBOM
) COCTAaBJICHHS DJISKTPOHHOr'0 OajaHCca ITUX PeaKIHi
1.5 MIPOBOJIUTH PACUETHI IT0 YPAaBHEHHUIO XMMUYECKOH peakun
2 [To Temam: «HeMeTamibl ¥ MX COSAMHEHUS B «MeTauTbl U UX COCAMHCHIDY
XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEHU(PUICCKAE XUMHUSCKUE CBOMCTBA MPOCTHIX
2.1 M CHOKHBIX BEIIECTB, MOATBEPIKAas OIMMCAHHE NPHUMEpPaMHM MOJIEKYJISIPHBIX H HMOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
29 COCTABIITh YPaBHCHHS PeaKIUi, MOATBEPIKIAIOMINX CYIICCTBOBAHHE TEHETUIECKOH CBSA3H
) MEK]Ty BEIIECTBAMH PAa3IMIHBIX KIACCOB
23 IMPOTHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHHSA, BO3MOXKHOCTHU
) MIPOTEKAHMS XUMUYECKUX MTPEBPAIICHUH B Pa3THYHBIX YCIOBHAX
ClIeZIOBaTh  IpaBWJIaM  [OJB30BAHUS  XMMHYECKOH mocynod W J1abopaTOpHBIM
24 0o0Opy/iOBaHMEM, a TaKXKe IpaBUiaM OOpAallleHns] C BEIIECTBAMH B COOTBETCTBHH C
’ HHCTPYKOHUAMU IO BBITTIOJITHCHUIO na6opaTopH1>1x XUMHUYECKUX OIIBITOB IO IMOJYYCHUIO U
coOupanuio ra3000pa3HbIX BEMIECTB (AMMHUAKa M YIJIEKHCIIOTO ra3a)
MPOBOJIUTH PEaKIUH, IOATBEPKIAIONINEC KAYEeCTBCHHBIH COCTaB pPa3iIMYHBIX BEIICCTB:
25 pacro3HaBaTh ONBITHBIM IyTEM XJIOPUIA-, OpOoMUA, MoAw., kapOoHat, ¢ocdar, crimkar,
’ Cy.]'[b(baT, TUAPOKCHUINOHBEI, KaTHUOHBbI aMMOHUA, HOHBI N3Y4YCHHBIX MCTAJIJIIOB,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB
[To Teme: «XuMUs 1 OKpY’KaIOIAsl Cpeay
3.1 PAaCKpPbIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX TOHSTHH: HIIK BCHICCTBA, KOPPO3UA METAJUIOB
MIPUMEHSATh OCHOBHBIE ONEpalMd MBICIUTEIbHON NEATEIBHOCTH — aHalu3 U CHHTE3,
CpaBHeHHe, 00001IeHe, CUCTEMATH3aIMIO, BBISIBIICHHE IPUYNHHO-CIIEACTBEHHBIX CBS3EH —
3.2 JUIL U3Y4EHUsSl CBOICTB BEIECTB U XMMUYECKHUX PEaKLUl; eCTECTBEHHOHAYYHbIE METOJBI

MMO3HAHUSA — HaOJIOIeHHe, W3MEpPEeHHe, MOJCIUPOBAHHE, SKCIEPUMEHT (peasbHBIH U
MBICTICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KVIACC

Kopn

IIpoBepsieMblii 31€eMEHT COJIePKAHUS

1

BemiecTBo U XMMHUUECKast pCaKkus. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMeHtoB [[.M. Menneneesa.
CrtpoeHre aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XUMHYECKHX 3JIEMEHTOB IEPBBIX
TpEX MEPUOMIOB, KATTUs, KAJBIUA U UX COCAMHESHUH B COOTBETCTBHHM C TMOJIOKCHHUEM JJICMEHTOB B
ITeproauueckol CUCTEME U CTPOEHUEM HX aTOMOB

1.2

CrpoeHne BelecTBa: BUIBI XUMHYECKON CBSA3U. THITBI KPUCTATUIMIESCKUAX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKONW PEMETKH W BHIA XWMHUYECKOW CBS3H.
Knaccudukamms 1 HOMEHKIATypa HEOPTaHNUECKUX BEIIECTB (MEXIyHapOIHAS M TPUBHAIBHAS).
XUMIYECKHEe CBOWCTBA BEIIECTB, OTHOCSAIMIMXCA K Pa3NWYHBIM KjaccaM HEOPTraHHYECKIX
COCTMHEHUI, TeHETHUYECKasl CBSI3b HEOPTaHNUECKUX BEIIECCTB

1.3

Knaccupukammss XUMHYECKHX pEaKIUil 10 Pa3lIudHBIM TpPH3HaKaM ([0 YHUCIy M COCTaBY
YYAaCTBYIOIIMX B PEAaKIWH BEMISCTB, MO TEIIOBOMY JGGEKTy, MO0 HU3MCHEHHIO CTEIeHEH
OKHUCIICHUS XUMHUUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, 10 YYACTHIO KaTalau3aropa). JK30- H
SHIOTEPMHYECKIE PEAKINH, TSPMOXUMHUUYCCKIE YpaBHEHHs. [IOHATHE O CKOPOCTH XUMHYECKON
peaxImn

1.4

[TonsiTue 006 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakiusX. [[oHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX peakiusx. IIoHATHE 0 XUMHYECKOM paBHOBeCHH. DaKTOphl, BIMAIOIIUE Ha
CKOPOCTb XUMUYECKOM PEaKLIMU 1 MOJOKEHHE XUMUUECKOTO PABHOBECHS

1.5

OKHCIINTENTbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUH,  JJICKTPOHHBIH  OallaHC  OKHUCIIUTEIBHO-
BOCCTaHOBUTENbHOW peakuuu. CocTaBieHHE ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX
peakLuii ¢ NCIOJIb30BAHUEM METO/A DJIEKTPOHHOrO OanaHca

1.6

Teopus 5SIEKTPOIUTHYECKON OUCCOLMALMH. OIEKTPOIUTHI M HEDNEKTPOJIUTHL. KaTHOHSL,
aHWOHBI. MeXaHU3M JAUCCOLUUALIMM BEILECTB C PA3IUYHBIMU BHUIAMU XUMHYECKOW CBS3H.
Crenens muccorpanui. CUIbHBIC U ClTa0ble 3JCKTPOIUTHL. Peakiiu HOHHOrO 0OMeHa. Y ClIoBuUs
MIPOTEKaHUS PeaKkIuil HOHHOTO 0OMEHa, TIOJIHbIE U COKpAIIEHHbBIE HOHHBIC YPaBHEHHs PEaKIHii.
CBoiicTBa KHCIIOT, OCHOBAaHHHA M COJieil B CBETE MpPEICTaBICHHH OO0 3JIEKTPOIUTUYECKOI
qucconuarin. KadecTBeHHbIE peakiy Ha HOHBL TIoHSATHE 0 rHIposn3e coen

1.7

XUMHUYECKUIl JKCIEPUMEHT: O3HAaKOMIICHHE C MOJCISIMM  KPUCTAJUIMYECKUX  PEIIETOK
HEOPTraHWYECKUX BEIECTB — METAJUIOB M HEMETAUIOB (rpadura M aiMasa), CIOXKHBIX BEIECTB
(xJopHa HATPHsl); UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakIuu OT BO3/ICHCTBUS
Pa3IMYHBIX (AKTOPOB; MCCIEJOBAHUE HJIEKTPOIPOBOJHOCTH PAcTBOPOB BELIECTB, IIpoLecca
JMCCOLMAIIMM KUCIIOT, MLIeNoded U cosiedl (BO3MOXHO HCIIOIB30BaHHE BHUIIEOMATEPUAIIOB);
IIPOBEICHUE OIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKM IMPOTEKaHWS pEeakluil MOHHOrOo oOMeHa
(oOpa3oBaHne ocajka, BBIJIENEHHE Ta3a, 0Opa30BaHHE BOJBI); OIBITOB, HIUIIOCTPUPYIOMINX
IIPUMEPHl  OKHUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX ~ peakiuil (TOpeHHe, peaKkIuu pPas3IoKeHHUS,
COCIMHEHUS); paclio3HaBaHUE HEOPTAaHUYECKUX BELIECCTB C NOMOIIBIO KaUeCTBEHHBIX PEaKLUi Ha
WOHBI; PEICHUE SKCISPUMEHTAIBHbIX 33124

HewmeTannsl u ux COCAMHCHUA

2.1

OOmrast xapakTepucTHKa TaioreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHU
okucneHns. CTpoeHne W (U3NIECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XUMHUYCCKHUE
CBOMCTBA Ha TpuUMepe XJopa (B3aMMOJCHCTBHE C MeTajUlaMH, HEMETaJUIaMH, IICIOYaMu).
XnopoBomopon. ConsiHast KUCIIOTa, XUMHYECKHE CBOWCTBA, TOIy4YCeHUE, TpUMeHeHue. JlelicTBre
XJIOpa W XJIOPOBOJOPOJa HAa OPTaHU3M dYellOBeKa. BakHeWIme XJIOpHAsl M UX HAaXOXKJICHHE B
MIPUPOE

2.2

OOmast  xapakrepuctuka dyeMeHTOB  VIA-rpynmel.  OcCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapakTepHble CcTeneHH okuciieHus. CTpoeHue M (DU3MYECKHE CBOMCTBA IPOCTBHIX BEIIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOJU(UKALMK KUCIOPOJia U cepbl. XUMHYECKHE CBOWCTBa
ceprl. CepoBOIOpOJ, CTPOCHME, (HU3NYECKHE M XHMHYEecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MIPECTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KHCIIOTa, (GU3NYECKHe M XUMHYECKHE CBOMCTBA
(o0Omue Kak MpencTaBUTEINs Kilacca KUCIOT U crieliudraeckue). XUMUYEeCKHUe PeakIi, JIexKalie
B OCHOBE MPOMBIIUICHHOTO CIOc00a MoMydeHus: cepHoil kucioThl. [Ipumenenne. Conu cepHO
KHCJIOTHI, KaueCTBEHHAs peakuus Ha cyibdar-noH. HaxoxxaeHume cepsl M €€ COCAMHEHHH B
mpupojie. XUMHYECKOe 3arps3HEHHE OKPYKAIOMEeH Cpeabl COEAWHEHHSMH Cephl (KHUCIIOTHBIC
JOXK[IH, 3arPA3HCHNE BO3AyXa U BOZOEMOB), CIOCOOBI €r0 MPEA0TBPALICHNUS
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OO6mas xapakTepucTHKa dJIeMeHTOB VA-rpymmbsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTelIeHN OKHCJICHHs. A30T, paCIIPOCTpaHEHKE B Mpupojie, PU3NIecKue 1 XMMUYECKHE CBOWCTBA.




KpyroBoport a3zora B npupojae. AMMHAK, ero Gu3nueckre 1 XUMUYECKHUe CBONCTBA, MOJIYYCHUE U
npumenerne. Conu aMMOHMs, HMX (U3MYECKHE M XHUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakius Ha HOHbI aMMOHHS. A30THAas KHCJIOTa, €€ MoiydeHue, (pu3nYecKue u
XUMHUYECKHe CBOHCTBa (00mMEe Kak TMPEeACTaBHTENs Kiacca KHCIOT U crenuduydeckue).
Hcnonp30BaHUE HUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MHUHEPAIBHBIX YIOOpPCHHUIA.
XUMHUYECKOE 3arpsA3HCHHE OKPYXKAIOMICH Cpelbl COSAWHCHHSIMH a30Ta (KHCIOTHBIC ITOMKIH,
3arpsi3HEHUE BO3/yXa, TIOYBBI M BOJIOEMOB)
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dDocdop, ammorponnble Moandukamuu Gocdopa, puzndeckne U XUMHIECKHe cBoicTBa. OKeny
¢dochopa(V) u dochopras kucmora, ¢UINIECKHE M XUMHUECKHE CBOKHCTBA, MOJIyUYCHHUE.
Hcmonb3oBanne hocdhaToB B KaueCTBE MUHEPATbHBIX YIOOPESHUH

2.5

OOmast  xapakrepuctuka dyeMeHToB [VA-rpynmel.  OcCOOEHHOCTH  CTPOEHHMS  aTOMOB,
XapaKTepHBIC CTETICHW OKUCICHHUS. YTIEPOA, aJUNIOTPONHbIE MOIU(HKAINH, PacpOCTPaHEHUE B
npupoze, pu3mdecKiue U XUMHUIeCKre cBoicTBa. Ancopbunsa. KpyroBopoT yriepona B mpupoe.
Oxcugpl yriaepoaa, ux (hU3MUECKHe M XMMUYECKHE CBONCTBA, NEHCTBHE HA )KHMBBIC OPTaHU3MBbI,
MONyYeHHE W MPUMEHEHHE. DKOJOTHYECKHe MpoOIeMbl, CBsA3aHHBIE ¢ okcuaoM yriepoxa(IV);
THIIOTE3a INI00ATBHOTO MOTEIUICHUS] KIMMaTa; MapHUKOBBIA 3(¢GeKT. YTonbHas KHCIOTa U €&
cond, MX (U3WIECKHE M XMMHUYECKHE CBONCTBA, MOJydYeHHE W IpHMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-WOHBL. ~ lcrnomp3oBaHue  KapOOHAaTOB B OBITYy, MEAHMIMHE,
ITPOMBINIJICHHOCTH U CCJILCKOM XO035MCTBE

2.6

[lepBoHaYabHBIC TOHATHA 00 OPraHWYCCKHUX BEMIECTBAX KaK O COCOMHEHUSAX yriieponaa (METaH,
9TaH, JTWIEH, alleTWJICH, JTaHOJ, TJIHIEPHH, YKCyCHas KHcIoTa). VX cocTaB M XMMHYECKOe
ctpoenne. [ToHATHE 0 OMOIIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OeJKax, YIIeBOAax — M UX
poJii B JKM3HM 4eJoBeKa. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX
COEIMHEHUH

2.7

Kpemuui, ero ¢usnyeckie ¥ XMMHUYECKHE CBOWCTBA, IONydeHHE M mMpuMeHeHue. CoequHeHus
KpeMHHs B npupone. O6mue npeacrasineHns o6 okcuae kpeMHUA(IV) 1 KpeMHHEBOH KHCIOTE.
Cwnukatel, WX HCHOJb30BaHWE B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH. BakHeWmme
CTPOWTEbHBIE MaTepHalbl: KEpaMHKa, CTEKJIO, LEMEHT, OeToH, jxene300eToH. [Ipobmemsl
0€3011aCHOT0 MCIIOh30BaHMS CTPOUTEIILHBIX MAaTEPHAIOB B TOBCETHEBHON JKHU3HH

2.8

XUMHUYECKUI IKCIEPUMEHT: H3ydeHHEe 00pa3I[0B HEOPraHMYECKHX BELIECTB, CBOWCTB COJITHON
KHCJIOTBI; TIPOBEICHHE KaueCTBEHHBIX PEAaKIMi Ha XJIOPUI-MOHBI M HAOIIOICHNE NPHU3HAKOB MX
MIPOTEKaHMs; OIBITHI, OTpaXkaromue (U3MYECKne W XHMHYECKHE CBOMCTBA TaJOT€HOB M HX
coeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHUANIOB); O3HaKOMJIEHHE C oOpasmamu
XJIOPHUIOB (TaJIOTCHHUIOB); O3HAKOMJIEHHE C 00pa3laMH cepbl M €€ COeANHEHUSIMU (BO3MOXKHO
UCTIONIb30BAaHNE BHJIEOMATEpUaioB); HAOIIOJEHWE TMporecca OOYyIrJMBaHUS —caxapa I10X
JEHUCTBUEM  KOHLICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI; H3Y4EHME XUMUYECKUX CBOMCTB
pa30aBIeHHON CepHOW KHCIOTHI, NPOBEJCHHE KAuyeCTBEHHOW peakIuu Ha CyiIb(parT-HOH |
HabmrofleHHe Tpu3HaKa e MPOTEKaHHUs; O3HAKOMIIEHHE C (HU3MYECKUMH CBOHCTBaMH a30Ta,
¢docdopa u ux coenuHeHNH (BO3MOXKHO UCIOJIb30BAHHE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX YIOOpEHUIt; Moiy4yeHHe, coOMpaHWe, paclo3HAaBaHUE M H3yuUeHHWE CBOMCTB
aMMHaKa; MpOBEJCHUE KaYeCTBEHHBIX PEaKLUii HAa MOH aMMOHHMs M (ocdar-moH M H3yueHHe
MIPU3HAKOB WX MPOTEKaHMs, B3aMMOAEHUCTBHE KOHLUEHTPHUPOBAHHON a30THOM KUCIOTBHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHNE BHUACOMATEPHUANIOB); U3yUYCHHE MOJIENIeH KPUCTAIIMIECKUX PEIIETOK
anMasa, rpadura, QyiepeHa; 03HaKOMIICHHE ¢ ITPOIIECCOM aacOpOIH pacTBOPEHHBIX BELIECTB
aKTHBUPOBAHHBIM YIJIEM M yCTPOMCTBOM IIPOTHBOTa3a; MOJyuYeHUE, COOMpaHue, paclio3HaBaHNue
U W3y4YeHHE CBOWCTB YITIEKHCIIOTO Ta3a; MPOBEICHHE KaueCTBEHHBIX PEakIMi Ha KapOOHAT- H
CWIMKAaT-UOHBl U U3y4YCHHE IPU3HAKOB UX MPOTEKaHMs; O3HAKOMIIEHHE C NpPOAyKIHeH
CHWJIMKaTHON TPOMBIIIJICHHOCTH; PEHICHHE SKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Baxuelmme
HEMETAJUTBl M HX COCTUHCHUS»

MeTauisl 1 uX COCIMHCHUA

3.1

OO0mas XxapakTepuCcTUKa XUMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAHWU WX TIOJIOKEHUS B
Ilepuoanueckoit cucrteme xumudeckux osnemeHToB JI.VI. MenpaeneeBa M CTpOEHHS aTOMOB.
Crpoerne MeTaiioB. MeTamnueckass CBs3b M MeTaJUIMYecKas KPHUCTAUIMUECKasl peméTka.
ONEKTPOXUMHUECKUH Psii HAPSLKEHUM METAJIIOB

3.2

dusnyeckue W XUMHYECKHe CBOWCTBAa MeTauioB. OOmmue crmocoObl MONMYYeHHs] METAJIOB.
[ToHsITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBhl (CTalb,
49yT'YH, JIOPATIOMHUHUH, OpOH3a) M MX IPUMEHEHHE B OBITY W IPOMBIIIIEHHOCTH
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Ilenounsle Meramnsl: moyokeHue B [lepuoandeckoil cucremMe XUMHYeCKHX dneMeHTOB [
MeHzeneeBa; CTpPOGHME HX aTOMOB; HaxoOXIeHHE B Ipupoje. Pusmyeckne W XUMHYECKHE
cBolicTBa (Ha mpumepe HaTpust ¥ Kaius). OKCUABL ¥ THIPOKCHABI HaTpus U Kanus. [IpumeneHue
IIETOYHBIX METAJUIOB U UX COCANHEHUH
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[lenouno3emenbHblE METAJUIBl MarHWii M KalbLMW: monoxeHue B llepuoanueckoil cucrteme
xumuueckux ayieMeHtoB .M. MengeneeBa; CTpO€HHE MX aTOMOB; HAaXOXXJIEHHE B NPUPOJE.




dusnyeckne W XMMHYCCKHE CBOMCTBA MarHus M Kajublus. BakHeHmmme coeaMHEHHS KalabIIus
(oxcun, THApOKCH, cosn). JKECTKOCT BOJIBI M CITOCOOBI €€ YCTpaHESHHUs

3.5

Amomunuii: nonoxenue B Ileprnoanyeckoit cucreme xumuueckux snemeHToB .M. Menneneesa;
CTpOGHUE aToMa; HaxoxJeHue B mpupone. duszndyeckue W XUMHUYECKHE CBOMCTBA AIIOMUHUSL
AmbOoTepHBIC CBOWCTBA OKCH/A ¥ THAPOKCHIIA ATFOMHHUSI

3.6

XKeneso: nonoxenue B Ilepuoaudeckoit cucreme xumuueckux anementoB .M. Menneneesa;
CTPOEHUE aToMa; HaxoxiaeHue B npupone. dusnueckue M XHUMHYECKHUE CBOMCTBA JKeje3a.
Oxcusl, ruapokenabt u conn xkernesza(ll) u xenesza(lll), ux cocra, CBOWCTBa M OJTyUEHHE

3.7

XUMIYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3aMi METaJUIOB U CIUIABOB, UX (PH3MUECCKIMUA
CBOMCTBAMH;, M3y4YCHHE pPE3yJIbTaTOB KOPPO3WH METauIOB (BO3MOXKHO HCIIOJB30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJA KalblUsi W HATPHSA C BOJOW
(BO3MOXKHO WCIIOJIb30BAHHE BHJICOMATCPUANIOB); KCCICIOBAHUC CBOWCTB JKECTKOM BOJEI,
mpoIriecca TOPEHUs JKelie3a B KHUCIOpoAe (BO3MOXHO UCIOJIE30BAHUE BHICOMATCPHAIIOB);
MIPU3HAKOB MIPOTEKAHUS KAaU€CTBEHHBIX PEaKIUil HAa UOHBI (MarHus, Kajablysl, aIFOMUHUSA, [IUHKA,
wenesa(Il) u sxxenesza(lll), meau(1l); HabmOCHNE U OMHCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMECHU
WOHAMHU HATpUsA, Kalusd ¥ Kajublusg (BO3MOXKHO HCIOJNB30BAaHUEC BHICOMATECPHAJIOB);
UCClieIoBaHNe aM(OTEPHBIX CBONCTB T'HIPOKCHAA ATIOMUHUS M THIPOKCHIA IIMHKA, PCIICHHC
SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BakHelre MeTauibl U UX COEIMHEHUS

XUMUS U OKpY>KaoLas cpela

4.1

Hosrie MaTCpHrajbl U TCXHOJOIUH. BeH.leCTBa 1 MaTC€pHrajbl B HOBCGILHGBHOﬁ JKH3HH YCJIOBCKA.
Xumus u 300pPOBBE. be3onacHoe mcmomp3oBaHHE BEMIECTB M XUMHYCCKHX peaKL{I/Iﬁ B 6LITy.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OXKOr'aX M OTPABJICHUAX

4.2

OCHOBBI 9KOJIOTHUECKOW I'paMOTHOCTH. XMMHYECKOe 3arpsi3HeHue okpyxaromieit cpemst I1JIK.
Ponp XMMUM B pelIEHWH HSKOJOTMYECKUX MpodieM. [IpupojaHble MCTOYHHMKH YIJIEBOJOPOJIOB
(yromp, TpUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepabOTKH, HX pPOJIb B OBITY H
MIPOMBITIIJICHHOCTH
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XUMHUYECKUI AKCIEPUMEHT: H3ydeHHe OO0pa3lloB MaTepHaJoB (CTEKNIO, CIUIaBBl METANJIOB,
MIOJIMMEPHbIe MaTepHaIbl)




ITPOBEPAEMBIE HA OI'2 IO XMMHHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOH OBPA3OBATEJIbHOM NPOIPAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBEpPsIEMOro
TpeOOBaHUs

IIpoBepsieMmble TPeGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHMS
OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHUsl HA OCHOBE
dPIrocC

1

IIpencraBnexue:

1.1

O TI03HaBa€MOCTH SIBJICHUH INPHPOABI, MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB
XMMHUYECKON HayKM Kak OOJacTH COBPEMEHHOTO ECTECTBO3HAHUS, KOMIIOHEHTa 00meH
KyJIBTYPBI U IPAKTHIECKON AEATEIHHOCTH YEIOBEKA B YCIOBHAX COBPEMEHHOTO OOIIECTBA;
MTOHMMaHHNE MECTa XUMHH CPEIN IPYTHX ECTECTBEHHBIX HAYK

1.2

O Hay4YHbIX METOAAaX IIO3HAHUA, B TOM YHCIIC SKCIHCPUMCHTAJIBHBIX W TCOPCTHUCCKUX
METOAax HCCJICOOBAaHUA BCIICCTB W H3YUYCHUA XHUMHUYCCKUX peakunﬁ; YMEHUC
HCIIOJIB30BAaTh MOACIN T 00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cthepax mpodecCHOHATBLHON MEATCIBLHOCTH, CBA3aHHBIX C XMMHUEH M COBPEMCHHBIMU
TCXHOJIOTUAMHU, OCHOBAHHBIMHM Ha JOCTHXXCHHAX XUMHYECKON HAayKW, YTO IIO3BOJIUT
o0ydJaromuMcs paccMaTpuBaTh XMMHUIO Kak cdepy cBoell Oynymied npodeccroHanbHOM
JICATEIbHOCTH M CJeJaTh OCO3HaHHBIM BBIOOP XMMHHM KaK NPOQHIBHOTO MpeaMeTa IMpu
nepexo/ie Ha YPOBEHb CPEHET0 001ero o0pa3oBaHus

Bnanenue cucreMoil XMMHYECKMX 3HAHUH M yMEHHE NPUMEHATH CUCTEMY XHMHUYECKHX
3HAHUM, KOTOpasi BKIOYACT:

2.1

BOKHEHIINE XMMHYECKUE IOHATHS: XUMHYCCKHI 3JIEMEHT, aTOM, MOJIEKYJa, BEILIECTBO,
MPOCTOE M CJIOXXKHOE BEILIECTBO, OAHOPOJHAS W HEOIHOPOIHAs CMECh, OTHOCHTEIBHBIC
aTOMHasl ¥ MOJICKYJISIPHAst MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00BEM, OKCHI, KHCIOTa, OCHOBaHME, CONb (CpemHsst), XMUMHUYECKass PEaKIys, pPEeaKIun
COCIIMHEHUSI, PEAKIMM Ppa3loKEHMS, PEaknuH 3aMEINCHHUS, Peakuuu OOMEHa, TEIUIOBOH
spdexT peakmmu, 5K30- U OSHAOTEPMUYECKHE pPEAKIMH, pPacTBOp, MaccoBas O
XMMHUYECKOTO 3JEMEHTa B COCIUMHEHHM, MAaccoBas JOJsI M MPOLEHTHAas KOHIEHTpalus
BEI[ECTBA B PacTBOpE, SAPO aTOMa, JIEKTPOHHBINA CIIOW aToMa, aTOMHas OpOUTalIb, PAIHyC
aToMa, BAJICHTHOCTb, CTENCHb OKHCIEHHS, XUMHYECKas CBA3b, 3JIEKTPOOTPHUIATEIIHHOCTS,
HONApHAs W HENOJsIpHas KOBaJEHTHAs CBs3b, HMOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUECKasd pemeéTka (aTOMHas, WOHHAs, MeTaJUIMYecKas, MOJIEKYJIIpHas), HOH,
KaTHOH, aHUOH, JIEKTPOJIUT M HEIJIEKTPOJIUT, HIIEKTPOIUTHUECKAs AUCCOLMAINS, PEaKInK
HOHHOTO  OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIILHBIE  PEAKLHUH, OKHCIUTENIb |
BOCCTAQHOBHTEJb, OKHCIICHHE M BOCCTAHOBJICHHE, 3JIEKTPOIN3, XUMHUYECKOE pPaBHOBECHE,
oOpaTiMble U HEOOpaTUMbIE PEAKIMU, CKOPOCTh XMMHYECKON peakuny, kataauzarop, [T1K,
KOppO3Hsl METaJUIOB, CIIABEI

2.2

OCHOBOTIOJIATAIOIME 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MAacChl, MEPHOJUYECKHNA 3aKOH
J.W. Menzeneena, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpoO

TCOPUU XUMUHN: ATOMHO-MOJICKYJIApHAsA TCOpHUd, TCOpHUA 3HCKTpOHHTH‘ICCKOﬁ Jucconuanumn

BJ'Ia,I[CHI/IG OCHOBaMH XHMUYSCKOM I'PaMOTHOCTH, BKJ'IIO‘IaIOH.IGfIZ

3.1

YMEHHE TPAaBUIBHO HCIIONB30BaTh HM3YYEHHBIC BEIIECTBA M MaTepHaibl (B TOM YHCIE
MUHEpaJIbHBIE yAOOpPEeHUs, METAUIl W CIUIaBBl, MPOAYKTHI INepepaboTKH NPHPOTHBIX
HCTOYHHUKOB YTJIEBOAOPOAOB (YIJIs, MPHUPOAHOTO ra3a, HepTH) B OBITY, CEITBCKOM
XO3STCTBE, HAa IMPOU3BOJCTBE M TOHHMAaHHE 3HAYCHHS JKHUPOB, OCNKOB, YIJIEBOAOB IS
OpraHmu3Ma 4YeJOBeKa; yMEHHE IIPOTHO3WPOBATh BIMSHHE BEIIECTB M XUMHYECKUX
IIPOLIECCOB HA OPTaHU3M UYEJIOBEKA U OKPYKAIOILYIO IPUPOJHYIO Cpeny

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHWA CO BHAHUAMU APYTUX yqe6m)1x peaAMETOB
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HaJIMYHe OIbITa PabOThI C Pa3IMYHBIMA HCTOYHUKAMHU HH(POPMALMH 110 XUMHUH (Hay4dHas U
Hay4HO-TIONYJISIpHAst JIUTEPaTypa, CIOBAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OIICHWBAaTh HH(OPMAIMIO O BEIIECTBAX, HMX NPEBPALMICHUAX WU
MIPAKTUYECKOM MPUMEHEHHH M YMEHHE HCIIONb30BaTh €€ s peHIeHds Y4eOHO-
[103HABATENbHbIX 33124

BHaHeHI/Ie OCHOBaMH ITOHSITHHHOTO arnmapara M CHMBOJIMYCCKOTO fA3bIKa XUMHUHU JIA
coctaBlieHUs] (OPMYJT HEOPTraHWYECKHX BEIISCTB, YPABHEHHN XUMHYECKHX DPEaKIui;
ocHoBaMHu xuMudeckoil HoMeHKIaTypsl (IUPAC u TpuBHAIBHOM)

VMeHne 00bSICHATEL CBSI3b IIOJIOXKEHUS DJIEMEHTA B HepnonnquKoﬁ CHUCTEMC C YHUCJIOBBIMHU
XdpPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB XHUMHYCCKUX JJICMCHTOB (COCTaB n 3apsaa saapa,




o0IIee 9MCIIO 3JIEKTPOHOB), PACHpPEACICHUEM 3JEKTPOHOB IO YHEPTETHYECKUM YPOBHSIM
aTOMOB IIEPBHIX TPEX MEPUOIOB, KAIHS M KAJIbITHS

HpeILCTaBHGHI/IG (¢] nepnozu/lqecxoifl 3aBHCUMOCTH CBOMCTB XHUMHYCCKHUX DJICMECHTOB (paLu/ch
aToMma, 3HeKTpOOTpHHaTeHBHOCTB), MPOCTBIX MW CJOXKHBIX BCHICCTB OT IMOJIOXKCHUSA

6 .
anemeHToB B [lepnoandeckoii cucteme (B MajbIX IEpHOJaxX M TJIaBHBIX MOATPYINIaxX) U
IEKTPOHHOTO CTPOSHHS aTOMa
7 YMeHue Ki1accu(uIMpoBaTh:
7.1 XUMHYECKHE DIIEMEHTBI
7.2 HEOpraHMUYECKUE BelllecTBa
7.3 XUMUYECKHUE PEeaKIuu
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh U CTETICHb OKHUCIICHHSI XHMHUECKHX JJIEMEHTOB, 3aps/] HOHA
8.2 BUJI XUMHYECKOH CBSI3M U TUI KPUCTAJUIMUECKON CTPYKTYPHI B COSAMHEHUSIX
8.3 XapakTep Cpebl B BOAHBIX PacTBOpaxX BeMECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIHTEIb U BOCCTAHOBUTEIh
9 YMeHue xapakrepr3oBaTh GU3MUECKHE M XUMHYECKUE CBOWCTBA!
9.1 MIPOCTBIX BEIIECTB (KHUCIIOPOA, 030H, BOAOPOJ, TpaduT, anMas, KpeMHHUH, a30T, Gocdop,
) cepa, XJIOp, HATpUH, KaJIMi, MarHui, KaJbIIHH, ATIOMHHHMN, )KeJIe30)
CJIO’KHBIX BEIECTB, B TOM YHCJE MX BOIHBIX PacTBOPOB (BOJAa, aMMHMaK, XJIOPOBOJIOPO,
CepOBOZIOPOA, OKCHIBl M TuApokcuasl MeTauioB I-IIA rpynm, amomunus, mexu (II),
9.2 uuaka, xenesa (11 u I1I), okcunsr yrnepona (II u 1V), kpemuus (IV), azora u dochopa (111
u V), cepet (IV u VI), cepructas, cepHasi, a30THcTas, a30THas1, ¢pocdopHas, yroipHas,
KpPEMHHEBas KHCIO0TA M NX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX COCTaBa M
93 CTPOCHUS, IIPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXKHOCTb
[IPOTEKaHMsl XUMUYECKUX NPEBPAICHUI B Pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHHUS] PEAKLIMi, B TOM YHCIIE:
10.1 peakuuii HOHHOTro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKkui
103 WITIOCTPUPYIONNX XUMHUYECKHE CBOICTBAa M3YYEHHBIX KJIAacCOB (TPYII) HEOPTaHHMYECKUX
’ BEIECTB
104 HOJTBEPKIAIOIINX TeHETHUECKYIO B3aMMOCBSI3b MEXK/TY HUMHU
11 YMeHne BRIYHUCIATH (IPOBOANTE PACUETHI):
1.1 OTHOCHUTENFHYI0O MOJIEKYJSIPHYI0O M MOJIIPDHYI0 MAacChl BEIIECTB, MAacCOBYIO OO
' XHUMHYECKOT0 3JIeMEHTa B COCTMHEHUN
11.2 MacCOBYIO JIOJIIO BELECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3on
11.4 10 YPaBHEHUSIM XMMHUYECKHX PEaKIMi N HAXOAWTbh KOJMYECTBO BEIIECTBA, 00BEM M Maccy
) peareHTOB MM NPOJYKTOB pPEaKIuu
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJAM{ HAYYHOTO TIO3HAaHWS (HAOJIOJeHHWE, W3MEpPEHHE, SKCIIEPHMEHT,
12.1 MOJENMPOBAaHNE) TIPU HW3YYCHWH BEIIECTB M XWUMHUYCCKUX SBICHHH; yMEHHE
copMyIHPOBaTh MPOOIEMY M MPEUIOKUTH IYyTH €€ PeIICHHS
122 OezomacHOi pabOTBl € XUMHYECKMMM BEIIECTBAMH, XWUMHYECKOW IOCYyJIOH U
) J1a00paTOPHEIM 000y I0BaHHEM
MpaBHIaMy 0OE30MIaCHOTO OOpAIICHUS C BEIIECTBAMHM, HCIOIB3YEMBIMH B MOBCEIHEBHOM
123 KHM3HU, IPAaBUJIaMU TTOBEJICHHUS B LENISIX COEPEKEHMS 310pPOBbsl 1 OKPYXKAIOLIEH MPUPOJIHON
' Cpe/ibl; IOHMMaHKE Bpesa (OITacHOCTH) BO3JICHCTBHS Ha KHUBbIE OPraHU3MBI OIIPEAEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS M IPEJA0TBPAICHHUS HX BPEAHOI'O BO3JCHCTBHS
13 Hanmnume mnpakTHYecKMX HABBIKOB IIIAHWPOBAHUS ¥ OCYIIECTBICHHS —CIIEAYIOIINX
XMUMHUUYECKHX IKCIIEPUMEHTOB!
H3y4YeHUE U OlMcaHue (PU3NYECKHX CBOWCTB BELIECTB; O3HAKOMIJIEHHE C (U3NYECKUMH U
13.1 XMUMHYECKMMH  SIBICHUSIMM;  OMBITH, WJUTIOCTPHUPYIOIIME NPU3HAKH  MPOTEKaHMs
XUMHUYECKUX PEaKIHil
13.2 H3y4YEeHUE CIIOCOO0B pa3JielieHUs: cMecei
13.3 MIOJTy4EHHE KHCIOpOJa M M3yYCHHE €ro CBOWCTB; TOJIydEHHE BOJOPOJAA M M3YYEHHE €ro




CBOWCTB; MOJYYCHHE YTJIEKHUCIIOTO ra3a M M3yYeHHE €ro CBOWCTB; MOIy4YeHHE aMMHaKa U
HU3yYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONpeAEIEHHON MacCOBOM 10JIel paCTBOPEHHOIO BEILECTBA

13.5

MIpUMEHEHNE WHANKATOPOB (JTaKMyca, METHIOpaHka M (peHon(TarenHa) st OnpeaeIeHHs
XapakTepa cpeabl B pacTBOpax KUCIOT M IeJIouei

13.6

HCCIE0BaHUE U OMHMCAHUE CBOMCTB HEOPraHMUYECKUX BELIECTB PA3IMYHBIX KIACCOB; U3yUEHHE
B3aMMOJEHCTBHS KHCJIOT C METaNIaMH, OKCHIAMH METAJUIOB, pPAaCTBOPUMBIMH U
HEPaCTBOPHMBIMH  OCHOBAaHMSIMH, COJSIMH; TIOJMyYEHHE HEPacTBOPHMBIX OCHOBAHHUIA;
BBITECHEHHE OIHOTO METa/la APYTMM H3 PacTBOpa COJH; HCCIEOBaHHE aM(pOTEPHBIX
CBOMCTB T'HIPOKCHIOB AJIFOMUHHS U [INHKA

13.7

PCHICHUC SKCOCPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHEBIE KJIaCCHI HCOPraHn4CCKux
COGHHHCHHﬁ)); ((3J'IeKTpOJ'II/ITI/I‘{eCKaH JUCCOI AU, «Baxneiue HeMmeTalbl U HX
COCOUHCHUA, «Baxxuelmre MeTaIIbl ¥ UX COSTUHCHUSDY

13.8

XUMHUUYECKHUE IKCIEPUMEHTHI, WITIOCTPUPYIOIIKE MPU3HAKA MPOTEKAHUS PEaKuii HOHHOT'O
0oOMCHA; KAYeCTBCHHBIC PCAKI[MM Ha MPUCYTCTBYIOIIME B BOIHBIX PAcTBOPax HOHBIL:
XJIOpUJ-, OpOMUJI-, HOTUI-, CYIbdaT-, pocaT-, kKapOOHAT-, CHITUKAT-aHHOHBI, THIPOKCH]I-
HMOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbLKs, ATFOMUHUS, Xkene3a (2+) u xkenesa (3+), meau
(2+), nuHKa

14

YwMmenue:

14.1

NPEeACTaBJIATh PE3YJIbTAThl IKCIICPUMEHTA B (1)0pMe BBIBOJIOB, JOKAa3aTCJIbCTB, I”pa(l)I/IKOB n
Ta6J'II/H_I W BBIABJIATE OMIIUPUYCCKHUEC 3dKOHOMECPHOCTH

14.2

yCTaHaBJIMBATh CBA3U MCKAY pPEAJIbHO Ha6J’IIOI[aeMI>IMI/I XUMHWYCCKHUMHU SABJICHUIAMU H
NpoLeCCaMK, TMPOMCXOAANIMMH B MaKpo- M MHKPOMHpPE, OOBSCHITH IMPUYUHBI
MHOTr000pasusi BEeIecTB




INIEPEYEHb J2JIEMEHTOB COJIEPXAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHNS
1 [lepBOoHaYaIbHBIE XUMUUYECKUE TIOHSATHUS
1.1 UYucteie BeuecTBa U cMecu. CriocoObl pa3aenieHus: cMecei
12 ATOMBI M MOJEKYNbl. XUMHUYECKHe AIeMeHTH. CHUMBOJIBI XMMHUYECKHX 3JIeMEHTOB. [IpocTeie u
’ CJI0KHBIE BEIECTBA.
1.3 Xumudeckas hopMyia. BaJeHTHOCTh aTOMOB XUMHUYECKHX 2JIEMEHTOB. CTEIIeHb OKHUCIICHHUS
1.4 3aKkOH TMOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTenbHas aroMHas Macca. OTHocuUTenbHas
) MOJIEKyJIsipHast Macca. MaccoBasi 10JIsl XUMHUYECKOT0 3JIEMEHTAa B COSIUHEHUU
15 KomnuectBo BemectBa. Momb. Momsipaas macca. MomspHeiii 00béM  Ta30B.  B3amMocBs3e
) KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX eIMHHII BEIISCTBA
16 dusnueckrue U XUMHUECKUE SBICHUS. XMMHUYecKas peakius U e€ NpHU3HAKU. 3aKOH COXPAaHEHUS
) MAaccChl BeleCTB. XMMHUYECKHE YPAaBHEHUS
5 Ilepnoguueckuit 3akoH u Ilepuoauueckass cucrema xumudeckux snemeHToB .M. Menneneesa.
CtpoeHue aToMOB
Ilepnoguueckuii 3akoH. Ilepuomnyeckass cucreMa XuMuyeckux snemeHtoB J[[.M. Menpeneesa.
2.1 [epronsr u rpynmbl. PuU3MYECKUHl CMBICH TMOPSAKOBOTO HOMEpa, HOMEPOB MNEpHOIAa W TPYIIIBI
DJIEMEHTA
25 Crpoenne atoMoB. CocrtaB aToMHbBIX sjep. M3oTomsl. OnekTpoHbl. CTpoeHHE 3NEKTPOHHBIX
) 000J109eK aTOMOB NepBhIX 20 xuMuueckux neMeHToB [lepuoanueckoii cuctemsl .M. Menaeneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPHOIOB, KaJus,
23 KajublMg (pagMyca aToOMOB, 3JEKTPOOTPHIATEIBHOCTH, METAUIMYECKUX U HEMETaJUIMYECKUX
' CBOMCTB) M UX COETMHEHUI B COOTBETCTBHH C IOJI0KEHHEM 3J1eMeHTOB B Ilepuoauueckoii cucreme u
CTPOCHUEM HX aTOMOB
3 CtpoeHue BelecTa
31 Xumudeckasi CBs3b. KoBasieHTHast (TMOJSpHAs W HEMOJSAPHAs) CBI3b. DIEKTPOOTPUIATENILHOCTH
) XUMHUYECKUX 3eMeHTOB. MoHHas cBa3b. MeTaminueckas CBs3b
32 THumbl KpUCTAUTUYECKUX PpEIIETOK (aTOMHAas, WOHHAS, MeETaJUIM4ecKas), 3aBUCHUMOCTHh CBOWCTB
) BEILECTBA OT TUIA KPUCTALINYECKON PEIIETKU U BU1a XMMHUUYECKOH CBSI3U
4 BaxxuHeiimme npeacTaBUTEIN HEOPTaHMYECKUX BellecTB. HeMeTamibl n ux coequHeHus. MeTauisl U
UX COCMHCHUS
Knaccupukanuss 1 HOMEHKJIATypa HEOPraHMYCCKHX COCIMHCHHN: OKCHAOB (COJIcOOpasyrolnue:
41 OCHOBHBIC, KHCJIOTHBIE, aMmdoTepHble) U  HeconeoOpasyrollue; OCHOBaHMH (mémoun U
’ HEpacTBOPUMBIE OCHOBAHWSI); KUCIIOT (KUCIOPOACOAEpKAIIE U OECKUCIOPOAHbBIE, OTHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)
49 du3nyeckne U XMMUYECKHe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOAA, XJIOpa, KUCIOPO/a,
) cepsl, a30Ta, hocdopa, yrieposa, KPeMHHUS
43 Om3ryecKie U XUMUIECKUE CBOHCTBA MPOCTHIX BEMIECTB-METAIIIOB: JIUTHUS, HATPUS, KAJIUs, MATHUAS U
) KaJblMs, AIIOMUHMYS, Jkee3a. DIEKTPOXUMHUYECKUI psl HANPSKEHUI METaJIOB
44 Om3nyeckne W XUMHYECKHE CBOWCTBA BOJOPOIHBIX COCIMHEHHH HEMETaJIOB: XJIOPOBOIOPOJA,
) CEepOBOJIOPOJIa, AMMHAKA
45 Ou3nyeckue W XUMHYECKUE CBOWCTBa OKCHMAOB HemeramwioB: cepel (IV, VI), aszora(ll, IV, V),
) dhocdopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). IlonyueHne OKCHI0B HEMETAIOB
46 Xumuyeckue cBoWcTBa OKcuaoB: MetawioB IA-IIIA rpymm, mwmaka, mean(Il) u >xenesa(Il, III).
) [TosyueHne OKCHUI0B METAIIIOB
47 XUMHYECKHE CBOMCTBA OCHOBAaHMH W aM(OTEpHBIX THIPOKCHAOB (Ha TpPHUMEpPEe THIPOKCHIOB
) TIOMUHIS, KeJie3a, IMHKa). [lorydenne ocHOBaHUH M aM()OTEPHBIX THAPOKCHIOB
OOmue XMMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOHON, CEPHUCTOH, CEPHOM,
4.8 a30THOH, (ochopHOii, KpeMHHEBOH, yroapbHOH. OcoOble XUMHYECKHE CBOWCTBA KOHIIEHTPUPOBAaHHON
CEpHOH U a30THOM KuCJOT. IlosyueHue KUucaor
4.9 OOmmue XMMHUECKHE CBOMCTBA CpeaHuX colieid. [Tosrydenue cosei
410 [lomyuenne, coOmpaHue, pacmoO3HABaHHE BOIOpOJA, KUCIOPOIA, aMMHaKa, YTJIEKHCIOTo Taza B
) J1a00paTOpUH
411 [Monydenne amMmmuaka, CEpHOW M a30THOW KHCIJIOT B IIPOMBIIIIEHHOCTH. OO0Iune crocoOb! MoydeHust

MCTAJIJIOB




4.12

I'enermdeckas CBsI3b MCXKIY KiIacCaMH HCOPTaHUICCKUX COCTMHCHUN

XUMHYECKHE pcaKkuuu

Knaccupukamuss XUMHUYECKHX pEaKIUd 10 pa3NIuYHbIM TNpU3HAKaM: 10 YHCIYy H COCTaBy

5.1 YYaCTBYIOIINX B PEAKIMH BEIICCTB, IO TEITIOBOMY 3P QEKTy, 0 U3MEHEHUIO CTEIeHEH OKHCICHUS
XIMHYICCKHX JICMECHTOB
59 TemnoBoit 3¢ eKT XMMUUECKON peaknnuy, TePMOXUMHYECKUE YPaBHEHUS. JK30- U SHIOTEPMHUYECKHE
) peakiuu. TepMoXuMUiYecKue ypaBHEHUS
53 OKHCINTETbHOBOCCTAHOBUTENBHbIE  peakiuu. OKHCIMTenM U BOCCTaHOBUTENW. [Ipouecch
) OKHCJICHHSI M BOCCTAHOBJICHUSI. DJIEKTPOHHBIN OajlaHC OKUCIUTEIFHOBOCCTAHOBUTEIBHON peaKkiuu
54 Teopus 31eKTpOIUTHIECKON auccormannu. KaTHOHBI, aHWOHBI. DIJIEKTPONUTHl U HEIIEKTPOIUTHL.
’ CHIIbHBIC U ClTa0bIe AICKTPOJIUTHL. CTENEHb AUCCOITHAITIH
55 Peakuyun woHHOrO oOMeHa. YCIOBUS TPOTEKaHWS peakuid HMOHHOrO OOMEHa, TIIOJHBIE |
) COKpau¢HHbIe HOHHbBIC YPaBHEHHS PEaKIui
6 X¥MMUS M OKpY’Karolas cpeaa
BemectBa u MaTepuaisl B TOBCEAHEBHOM JKM3HU YellOBeKa. bezomacHoe MCIob30BaHNEe BEIIECTB U
6.1 XIMHAYECKUX peaknuid B nabopatopum u ObiTy. [lepBas moMOIIp MPH XUMHYECKHX OXKOTaX M
OTPaBIICHUSIX
XUMH4ecKoe 3arpsi3HeHHE OKPYKaloIIei cpe/ibl (KUCIOTHBIE IO/, 3arpsiI3HEHUE MTOYBbI, BO3AyXa U
6.2 BOJIOEMOB), CIOCOOBI €ro mpeaoTBpauieHus I[IpenenbHas AOMycTUMAas KOHLCHTPAIMs BELIECTB
‘ (IIAK). Ponp XMMUM B pEILIEHHH SKOJOTMYECKUX mpolieM. YcuieHue mnapHuKoBoro 3¢¢exra,
pa3pyIIeHHe 030HOBOTO CIIOSI
[Mpumenenue cepsl, a3oTa, Gocdopa, yriaepoaa, KpeMHHS U MX COSIUHEHHH B OBITY, MEAMIIMHE,
6.3 MPOMBILIJICHHOCTH M CEIIbCKOM Xo3siicTBe. [IpHMeHeHHe MeTayuloB M CIUIaBOB (CTallb, 4YYyTyH,
’ JIOpaTFOMHUHUN, OpOH3a) B OBITY M HPOMBIIIICHHOCTH WX coeauHeHuil. IloHATHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI HX OT KOPPO3HUHU
6.4 [IpuponHble WCTOYHWKH YIJIEBOIOPOIOB (Yyroilb, TPHUPOAHBIA Ta3, HE(PTh), MPOAYKTHI WX
) riepepaboTku (OCH3UH), UX POJIb B OBITY U MPOMBINUICHHOCTH
[epBoHavaNbHBIC MOHATHS 00 OPraHMYECKUX BEIIECCTBAX KaK O COCOMHCHMSAX yriiepona (MeTaH, JTaH,
6.5 STWJICH, AaleTUIICH, STAaHOJ, TIMIEPWH, YKCYCHas KucioTa). [loHsTHE O OHMOJOTHYECKH BaXKHBIX
BEIIIECTBAX: JKUPaX, OelTkax, YIIeBOJaX — M X POJIH B YKU3HH YEJIOBEKA
7 Pacuérsl:
7.1 mo GopMyiaM XUMHYECKHX COSTHHCHHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHHSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
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* Xumus, 9 ximacc/ Pymsutuc I'.E., ®enpaman @.I°., AknuonepHoe obmiectBo «M3m1aTeinbcTBO
«IIpoceerenue

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. I'a6puensn, O. C. Metonuueckoe nmocooue k yueonuky O. C. I'abpuensna «Xumus». 9 kmacc /

0. C. I"abpuensH. — M. : Hpoda, 2021. — 108.
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