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Pabouas nporpamma ['BOY rumuaszuu r. CpI3paHu 10 XMMUU Ha YPOBHE
OCHOBHOTO 00111er0 o0pa3zoBaHus (5-9 kiacchl) cocTaBjeHa C y4eTOM TpeOOoBaHUM
denepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJIapTa OCHOBHOTO
oO1rero oopazoBaHus (YTBEPKIAEH MPUKA30M MUHUCTEPCTBA 00Opa30BaHUs U HAYKH
Poccuiickoit ®epepaumn Ne 1897 ot 17.12.2010 B pemakuuu NpuKa3oB
Muno6puayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015), B cooTBeTCTBUU
C OCHOBHOW 00pa3oBaTEeNIbHONW MPOTpaMMONl OCHOBHOTO 00IIero oOpa3oBaHUS
['BOY rumuasum r. Cei3panu, ¢ [IpuMepHoil nporpaMMoi Mo XWMHH, HA OCHOBE
pabounx mporpamm H.H.I'apa XWUMMUSA IlpenmerHas 5nuHHS Y4COHUKOB
I'.E.Pyn3utuca, @.I'. ®enpamana, 8-9 kiaccel, Mocksa, [Ipocsemienue, 2011 roa.

B Vue6nom mmane 'BOY rumnaszum 1. ChI3paHu Ha H3y4YeHHE Y4EOHOTO
IpeaMeTa XUMHS OTBOAMTCS B 8 Kilacce — 2 4aca B HEJENI0, YTO COCTaBisIeT 68
4acoB B rojl, B 9 kjacce — 2 yaca B HEJIEJIIO, YTO COCTaBisieT 68 yacos B roa. Mroro
Ha YPOBHE OCHOBHOTO 00111eT0 00pazoBanus — 136 gacos.

1. IlnaHupyeMble pe3yJbTAThl 0CBOEHHSI YUEOHOI0 NpeJIMeTa XUMHUS

HByLIGHI/Ie XUMHHU B OCHOBHOM IIIKOJIE JIa€T BO3MOXKHOCTBH IOCTHYb CICOYIOIINX
PE3YyJIbTAaTOB B HAIIPABJICHHUH JIMYHOCTHOI'0 PAa3BUTUA:

dopMUpOBaHUE YYBCTBA TOPJIOCTH 33 POCCUNUCKYIO XUMHUECKYIO HAYKY;
dopMupoBaHue LIEHHOCTHOT'O MUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HayKd M OOLIECTBEHHOW MPAKTUKU, a TaKKe
COLIMAJIbHOMY, KYJIbTYPHOMY, S3BIKOBOMY M JyXOBHOMY MHOI000pa3uio
COBPEMEHHOT'O MUPA;

@opMUpPOBaHUE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMO0Opa30BaHUI0 Ha OCHOBE MOTHMBALIMHU K
OOy4eHHI0O W TIO03HAaHUIO, BBIOOPY TPOPHIBHOIO 00pa3oBaHUS HA OCHOBE
uH(pOpMAIMU O CYIIECTBYIOIIUX MPOPECCUsIX U JUYHBIX NPEHEeCcCHOHATbHBIX
MPEANOYTCHUN, OCO3HAHHOMY MOCTPOCHHUIO MHAMBUIYAIHHON 00pa3oBaTebHON
TPAEKTOPHUH C YUETOM YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB.

dopMupoBaHUE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B  00pa30BaTelIbHOM,
OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCNENOBATENbCKOM, TBOPYECKOW M JPYTUX
BUJIAaX JIEATEIbHOCTH;

dopmupoBaHUe LEHHOCTU 3J0pPOBOTO U Oe3omacHoro olOpas3a »KU3HU; YCBOCHHE
OpaBWJ HWHIAUBUAYAJIbHOTO H KOJUIGKTMBHOIO O€30MacHOr0 TIOBEIEHUS B
YpE3BbIYANHBIX CUTYaLUSX, YTPOKAIOIINX KU3HU U 3I0POBBIO JIFOJEH;
dopMupoBaHUE TMO3HABATEIHHOW W WH(GOPMAIIMOHHOW KYJIbTYPhl, B TOM YHUCIIE
pa3BUTHE HABBIKOB CAaMOCTOSITENBHON paboThl ¢ yueOHbIMH TTocoOusiMu. Kuuramu,
JOCTYMMHBIMU MHCTPYMEHTAMU U TEXHUYECKUMHU CpEeACTBaMH HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,
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®opMUpPOBaHUE OCHOB FKOJIOTMYECKOTIO CO3HAHUS Ha OCHOBE MPU3HAHUS LEHHOCTH
KHU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOrO, OEpPEKHOIO
OTHOILIEHUS K OKpYXalolleH cpene;

Pa3BuTHEe TOTOBHOCTM K pEIICHUIO TBOPYECKUX 3aJad, YMEHHUS HaXOAWUThb
aJIeKBaTHbIE CIOCOOBI MOBEIEHUS M B3aUMOJEHUCTBUS C HapTHEPAMHM BO BpeMs
yueOHOW M BHEyueOHOW JaesTenbHOCTH. CnOCOOHOCTH OLEHMBAaTh MPOOJIEMHBIE
CUTyalldd M OIIEPaTHUBHO NIPHUHHMMATh OTBETCTBEHHBIC PEUICHMS] B Pa3IMUHbIX
IPOAYKTUBHBIX BHUIAX JEATEIBHOCTH (yyeOHasi MOMCKOBO-HCCIIEI0BATEIbCKAS,
KJTyOHasl, MPOEKTHAasA, KPY>KKOBas U T.I1.).

MeTtanpeiMeTHbIMH _pe3ylbTaTaMd OCBOEHHS OCHOBHOH 00pa3oBaTeiabHOU

HpOTrpaMMBbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUs SBISIOTCA:

OBnajieHHEe HaBBIKAMH CAMOCTOSITEIBHOTO TPUOOPETEHMS] HOBBIX 3HAHUMH,
OpraHu3alyd Y4eOHOM NeSITEIbHOCTH, TOUCKA CPEJICTB €€ OCYIIECTBIICHHUS;
YMeHue mniaaHupoBaTh MYyTH JOCTHIXKEHHUS 1€l Ha OCHOBE CAMOCTOSITEIILHOTO
aHaju3a yCJIOBUHN U CPEACTB JIOCTUIKEHUSI ATUX LI€JIeH, BBIACIATH AIbTEPHATUBHBIC
CHOCOOBI JOCTMIKEHHUS ILEeNH M BbIOMpAaTh HambOosiee 3PQPEeKTUBHBIN C€rOCOO,
OCYHIIECTBJIATh TO3HABATEIbHYIO pe(dIeKCHI0 B OTHOIICHUH JEHCTBUUA TIO
pelIeHnIo yueOHbIX U MTO3HABATENbHBIX 33/1a4;

[Tonumanue npoOieMbl, yMEHHE CTAaBUTh BOMPOCHI, BBIJIBUTATh TUIIOTE3Y, AaBaTh
OnpejieieHre TOHATHAM, KiaccuduimpoBatb. CTpyKTypUpOBaTh MaTepual,
MPOBOJUTH  DKCIIEPUCEHTHI,  aprYMEHTUPOBaTh  COOCTBEHHYIO  ITO3HIIMIO,
(bOopMyIMpPOBATH BHIAOBI U 3AKITIOYCHUS;

dopMupoBaHWE H pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BaHUS
WHCTPYMEHTOB M TEXHHUYECKUX CpEeACTB HMH(GOPMAIMOHHBIX TEXHOJIOTUMN
(KOMITBIOTEPOB W MPOTPAMMHOT0 00€CredeHUs1) KaK MHCTPYMEHTAIHLHOW OCHOBBI
Pa3BUTHS KOMMYHUKATHUBHBIX W TI03HABATEIBHBIX YHUBEPCAIBHBIX YYEOHBIX
JICHCTBUM;

YMenue u3BiiekaTh HHMOPMAILMIO U3 PA3IMUHBIX UCTOUHUKOB (BKJIFOYAsi CPEACTBA
MaccoBoil HMH(pOpMAIMK, KOMMAKT — JUCKH Y4e€OHOTO Ha3HA4YeHUs, PECypChl
HNuTepHeTa), ymeHrue CBOOOJHO TOJIb30BATHCS CIPABOYHON JTUTEPATYPOMd, B TOM
YHUCJI€ W Ha AJIEKTPOHHBIX HocuTemsix. CoOmrogaTe HOPMBI HHGOPMAIIMOHHON
N30MPATEIIbHOCTH, STUKH;

YMeHue Ha NpakTUKE MOJIb30BaThCd OCHOBHBIMM JIOTUUYECKUMH MpPUEMAMH,
METO/JIaMH HABJIIOJICHUS, MOJEIUPOBaHUS, OOBsICHEHUs. Pemenus mnpooiem,
MPOTHO3UPOBAHUS U IP.;

YMeHue oprannu3oBaTh CBOIO KHU3Hb B COOTBETCTBUU C MPECTABICHUH O 3J0POBOM
oOpaze JKHM3HM, IMpaBaX W OOSI3aHHOCTIX TpakJAaHWHA, I[EHHOCTAX OBITHS,
KYJBTYPBI U COLIMAIBHOTO B3aUMOJICHCTBUS;

YMeHue BBINOJHATH MO3HABATEIbHbIE U TMPAKTHUYECKUE 3aJaHUsl, B TOM YHCIIEC
MIPOCKTHHIC;

dopMHUpoBaHUE YMEHHUSI CAMOCTOSITESIbHO M apryMEHTUPOBAHHO OIICHWBATh CBOM
JNEUCTBUS M JICMUCTBUS  OJHOKJIIACCHUKOB, COJIEP)KATEJIbHO  OOOCHOBBIBAS
MPaBUIBHOCTh WJIM OIIMOOYHOCTH pe3yibTaTa W CIoco0a ACHCTBUS, alIeKBATHO



OIICHWBATh OOBEKTUBHYIO TPYOHOCTh KaKk Mepy  (DaKTHYECKOTO  WJIU
NPEIoIaraéMoOro pacxojla pPecypcoB Ha pEIICHHWe 3aJadd, a TaKkkKe CBOU
BO3MOXKHOCTH B IOCTHI)KEHHUH €U ONPEIEIEHHON CII0)KHOCTH,

10)Ymenue paborarb B rpynmne — AGPEKTHBHO  COTpYAHHYATh U

B3aMMOJICHCTBOBAaTh HA OCHOBE KOOpDAWHALIMM PAa3IUYHBIX MO3ULHUNA MpHU
BbIpa0OTKE OOILEro pemieHus] B COBMECTHOM JAESITEIbHOCTH; CIyIIaTh MapTHEpA,
dbopMynupoBaTh U apryMEHTUPOBAaTh CBOE MHEeHHE. KOppeKkTHO oTcTanBaTh CBOIO
MTO3ULIMIO U KOOPJAMHHUPOBATH €€ C MO3ULMEN NapTHEPOB, B TOM YHCIIE B CUTyalluu
CTOJIKHOBEHHSI MHTEPECOB, MPOIYKTUBHO pa3pemiaTh KOH(MIMKT Ha OCHOBE yuéra
MHTEPECOB U MO3UIIMI BCEX €r0 YYACTHUKOB, TOMCKA M OLEHKHU aJbTEPHATHUBHBIX
CIIOCO00B pa3zpelieHrst KOHPIUKTOB.

IIpeameTHbIE pe3yJIbTATHI

BBIHVCKHI/IK HAYV4YUTCA.

® XapaKTepH30BaTh OCHOBHBIE  METOJABI  TIO3HAHMS:  HAOIIOJEHUE,
U3MEpEHHE, IKCIIEPUMEHT;

® ONNCHIBATh CBOWCTBAa TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BELIECTB,
BBIJICJISISI KX CYIIECTBEHHbBIC TPU3HAKMY;

® DACKpbIBaTh CMBICA OCHOBHBIX XHMHUYECKHUX TMOHITHH  «aTOM»,
«MOJIEKYJIa», «XUMHUYECKHHA DJIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEIIIECTBO», «BAJICHTHOCTH», «XUMHUYECKAs PEAKIUs», HCIONb3ysl 3HAKOBYIO
CUCTEMY XUMUU;

® DPACKpbIBATh CMBIC]I 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
cOCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

® pa3IMyaTh XUMUYECKUE U (PU3NUECKHE SIBICHUS;

® Ha3bIBaTh XUMUUYECKHUE DJICMEHTHI,

® OIpeAeNATh COCTAaB BELIECTB MO UX (popmyrnam;

® OMpeAeATh BAJICHTHOCTh aTOMa dJIEMEHTA B COSIMHEHUSX;

® ONpENEeNsATh TUIl XUMHUYECKUX PEaKIIHiA;

® Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUH;

® BBLIIBJIATH NMPU3HAKHU, CBUACTEIHCTBYIOIINE O MPOTEKAHWHW XUMHUYECKOU
pEaKIUy MPHU BHITIOJTHEHUH XUMHUYECKOTO OTIBITA;

® COCTaBJATH (HOPMYITBI OMHAPHBIX COCIMHEHUN;

® COCTaBIISITh yPaBHEHUS] XUMUYECKUX PEaKITUH;

e c00JII01aTh MpaBuiia 6€301acHOM paboThI MPU MPOBEACHUH OIBITOB;

® T0JIH30BATHCA JTAOOPATOPHBIM 000PYAOBAHUEM U TTOCYI0M;

® BBIUUCIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYI0 M MOJSPHYIO MAacChl
BEIICCTB;



® BBIUUCIATH MAacCOBYIO JOJI0 XHMHUYECKOTO »JJIeMeHTa 1o (opmyre
COCIMHEHHSI,;

® BBIUUCIATh KOJMYECTBO, OOBEM HJIM MAacCy BEIIECTBA IO KOJUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB PEaKIINM;

® XapakTepu3oBaTh (U3NYECKUE U XHMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB: KUCIIOPOJa U BOAOPOA;

® [10JIy4aTh, COOMPATH KUCIOPO U BOJOPOL;

® pacno3HaBaTh OIBITHBIM IIyTEM TIa3000pa3HbIE BEIIECTBA: KHUCIOPOI,
BOJOPOL;

® pacKphIBaTh CMBICII 3aKOHa ABOrajpo;

® DPacKphIBaTh CMBICI MOHATHHA «TEMJIOBOM 3PPEKT peakium», «MOJSIPHBIN
00BeM»;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMHUYECKUE CBOMCTBA BOJIbI;

® PAaCKpBIBaTh CMBICII IOHATHUS «PaCTBOPY;

® BBIYHCIATH MACCOBYIO JIOJIO PACTBOPEHHOIO BEUIECTBA B PACTBOPE;

® MPUTOTOBJIATH  PAacTBOPBl €  ONPENEIICHHOM  MAacCOBOM  JTOJEM
PaCTBOPEHHOIO BEILECTBA;

® HA3bIBATh COCIMHEHUSA N3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

® XapaKTEepH30BaTh (U3UUYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM, COJIEH;

® OIpeneNATh IPUHALICKHOCTh BELIECTB K OINPEAEICHHOMY KJaccy
COCIMHCHMI;

® COCTaBJAThH (DOPMYJIbI HEOPTAHUUYECKUX COCAMHEHUN U3yUYEHHBIX KIJIACCOB;

® [IPOBOJUTH OIIBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BELIECTB;

® Dacno3HaBaTh OIBITHBIM IIYTEM PAcCTBOPHl KHCIOT M ILEJOYEH 110
M3MEHEHHIO OKPACKU MHAUKATOPA;

® XapaKTEpHU30BaThb B3aMMOCBA3b MEXKIY KIAcCAMM HEOPTaHMYECKUX
COCIMHEHUN;

e packpsiBaTh cMbici [lepuognueckoro 3akona .M. Mennaeneena;

® OOBSCHATh (UBMUECKUI CMBICT AaTOMHOTO (TOPSIKOBOr0) HOMepa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB I'PYIIIBI U IIEPUOJA B MEPUOINYECKON CUCTEME
JI.1. Menpaeneena;

® OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CTPOCHHS aTOMOB, CBOMCTB
AJIEMEHTOB B MpEIENIax MaJbIX MEPUOJOB U TJIABHBIX MMOATPYIIIL,



® XapaKTepHU30BaATh XUMHUUYECKHE JIEMEHTHI (OT BOJOPOJA JO KalbIus) Ha
OCHOBE WX TIIOJIOKEHUA B mnepuoaudeckoun cucreme J[.U. Menneneera wu
O0COOCHHOCTEM CTPOCHUS X aTOMOB;

® COCTaBJISITh CXEMbl CTPO€HHMA aTOMOB mepBbiIXx 20  3JIEMEHTOB
nepuoandeckon cucremsl .M. Menneneena;

® pACKpbIBaTh CMBICII TIOHSTHIA: «XAMHYECKas CBSI3bY,
«QIJIEKTPOOTPULIATEITLHOCTHY;

® XapaKTEPH30BaTh 3aBUCHUMOCTHh (DM3MUYECKUX CBONCTB BEIICCTB OT THIIA
KPUCTAUINYECKOW PEIIETKH;

® OMNpEACNATh BUJ XUMUUYECKOU CBA3M B HEOPTaHUUYECKUX COCITUHEHUSIX;

® M300paXaTh CXEMBI CTPOCHHUS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX
Pa3HBIMU BUJIAMU XUMHUUYECKUX CBA3EH;

® pacKpbiBaTh  CMBICI  TOHSTUH  «HOH»,  «KAaTHOH»,  «aHHUOHY,
(QIICKTPOJUTBI»,  «HEIICKTPOJIUTBI»,  «IJICKTPOJUTHYECKAs  JUCCOLMAIMS,
«OKHUCJIUTENb», «CTCNCHb OKUCICHMUSI» «BOCCTAHOBHUTEIBY», «OKHCIICHHUE,
«BOCCTAHOBJICHHUEY;

® ONpEACNATh CTENECHb OKUCIICHUS aTOMAa 3JIEMEHTA B COCIMHEHNH;

® DACKPBIBaTh CMBICJ TEOPHUH INEKTPOIUTHUECKON TUCCOLUAALNY;

® COCTaBJISITb YPAaBHEHMUS JJEKTPOJUTHUYECKOW JTUCCOLUMALAN  KHUCIOT,
IIeJ04Yei, COJICH;

® OOBSCHATH CYIIHOCTH IMPOIECCa JJICKTPOJIUTHUYECKON AUCCOIMAIUUA U
peakIuii HOHHOTO OOMEHa;

® COCTaBJISITh TOJIHBIE M COKpAIllCHHbIE HWOHHBIE YPAaBHCHUSA PEAKIINHU
oOMeHa;

® OIpeesTh BO3MOKHOCTh IPOTEKAHUSI PEAKIIUA HOHHOTO OOMEHA;

® MPOBOAUTH  PEAKUHMHM, TMOATBEPKIAOIINE  KAYECTBCHHBIM  COCTaB
PAa3JIMYHBIX BEIIECTB;

® ONPEIENIATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPABHEHUS OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYSCKOM PEaKITnu;

e KiacCU(HUITMPOBATh XUMHUUYSCKUE PEAKIIMH 110 PA3IMYHBIM ITPHU3HAKAM;

® XapaKTEepU30BaTh B3aUMOCBA3b MEXKJY COCTaBOM, CTPOCHHEM H
CBOMCTBaAMH HEMETAJLJIOB;

® TIPOBOJIUTH OMBITHI MO MOJIYICHUIO, COOMPAHUIO U U3YUCHUIO XUMUYECKUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHAaKa,;

® paCIO3HABATh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIBIN Ta3
1 aMMHaK;



® XapaKTEpHU30BaTb B3aUMOCBSI3b MEXIy COCTaBOM, CTPOEHUEM H
CBOMCTBaMH METAJUIOB;

® Ha3bIBaTh OPraHMUYECKUE BEIIECTBA M0 UX (popMyIe: METaH, 3TaH, ITUJIEH,
METAHOJI, DJTaHOJ, IJIMLEPHUH, YKCYCHas KHUCJIOTa, aMHHOYKCYCHas KHUCJIOTa,
CTCapUHOBAsI KUCJIOTA, OJICMHOBAsA KUCJIOTA, TIII0K034;

® OLICHUBATH BIMSIHUE XMMHUYECKOTO 3arpsA3HEHUS OKPY’KAIOIIEW Cpelbl Ha
OpraHu3M YEJOBEKa;

® 'PAaMOTHO OOpaIIaThCs C BEMIECTBAMU B TOBCEAHEBHOM KU3HU

® OmpenensaTh  BO3MOXKHOCTb  IPOTEKAaHHUs  PEAKUUA  HEKOTOPBIX
IIPEICTABUTENIEH OPraHUYECKUX BEIIECTB C KMCIOPOJAOM, BOJOPOAOM, METAJUIAMM,
OCHOBAHMSIMH, FaJIOTEHAMU.

BBINTYCKHHK OJYYHUT BO3MOKHOCTh HAYUUTHCS:

® BBHIJBUTaTh U IPOBEPATh SKCIIEPUMEHTAIBHO THUIIOTE3bI O XUMHYECKUX
CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHMUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHMUYECKHE pPEaKI[MU, O XapaKTepe M MPOAYKTAX Pa3IMUHBIX XHUMHUYECKHX
peaKkuui;

® XapaKTepHU30BaTh BEIIECTBA [0 COCTaBy, CTPOCHHI0O U CBOMCTBaM,
YCTaHaBJIUBATh MIPUYUHHO-CJICCTBEHHbIEC CBSI3U MEXTY JTAaHHBIMU
XapaKTEePUCTUKAMU BEIIIECTBA;

® COCTaBJIATh MOJIEKYJSIPHBIE U TOJIHBIE HWOHHBIE YpPaBHEHUS IO
COKpAaIIEHHbIM HOHHBIM YPaBHEHUSIM;

® [IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHbBIC UITU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4YE€TOM CTEIEHEH OKHUCIEHUS JJIEMEHTOB,
BXOJISIITUX B €r0 COCTAB,;

® COCTaBIISITh ypaBHEHHUS peakiuu, COOTBETCTBYIOIINX
MOCJICIOBATEILHOCTH  NIPEBPAIICHU HEOPTaHWYECKHWX BEHIECTB  PA3JTUUYHBIX
KJIACCOB;

® BBIIBUTaTh U MPOBEPSITh SKCIEPUMEHTAIBHO TUIIOTE3bI O pe3ysbTaTax
BO3JICMCTBUSI Pa3IUYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKIuu;

® ICIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl DKOJOTMYECKH TPAaMOTHOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

® ICIOJIb30BAaTh  INMPHOOPETCHHBIC  KIIOYEBBIC  KOMIICTCHIIMA  IIPH
BBITIOJTHEHUU TPOCKTOB U Y4EOHO-UCCIEAOBATEIBCKUX 3aJlad [0 H3YyYCHUIO
CBOMCTB, CLIOCOOOB TMOJTYUYEHHUS ¥ pacio3HABAHUS BEIIECTB;

® O0OBEKTHMBHO OlICHMBAaTh HWH(OpPMALMIO O BEHIECTBAX M XHUMHUYECKUX
MpoIleccax;



® KPUTHYECKH OTHOCUTBCS K IICEB/IOHAYYHON uHpOopMaIu,
HEJI00POCOBECTHOM peKiIaMe B CPEJICTBAX MACCOBOM MH(POpMAIINH;

® OCO3HAaBaThb 3HAYECHHE TEOPETUYECKHX 3HAHUM 1O XUMHH IS
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

® CO3/1aBaTh MOJEIIM M CXEMBbI JUIsl PEIICHHUs Y4eOHBIX W MO3HABAaTEIbHBIX
3aJlay; MOHUMATh HEOOXOJUMOCThH COOJIIOICHUS TPEANUCAHUN, MpeiaraéMbIX B
WHCTPYKIIUSX 1O UCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JP.
IIpeAMETHBIMH __ pe3yJabTaTaMHM  OCBOCHHS OCHOBHOM  00pa3oBaTENbHOU

IpOTrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs SBISIOTCA:

1)dbopmupoBaHre NEpPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEILIECTBAX, MX TMPEBPAIICHUSAX U NPAKTUUYECKOM MPUMEHEHHUU; OBJAJCHUE
MOHATUMHBIM aIllapaTOM M CHUMBOJIMYECKUM SI3IKOM XHUMHUU Ha YpPOBHE,
JOCTYITHOM TIOJIPOCTKAM.

2)0co3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKW Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOILIEH KyJIbTYpbl U MPAaKTHYECKOU
NEeATEIbHOCTH YEJIOBEKa B YCJIOBHSIX BO3PACAIONIEH «XMMU3ALMK» MHOTHX chep
KU3HU COBPEMEHHOr0 OOIECTBA; OCO3HAHME XUMHUYECKHUX IpEeBpaIleHU
HEOPTraHWYECKHUX U OPraHUYECKUX BEUIECTB KAK OCHOBBI MHOTHX SIBJICHUI )KMBOW U
HEXMBOW TPUPOJBI; YriayOJIeHWe NPEACTaBICHUNH O MaTepUalbHOM €IUHCTBE
MUpa;

3)oBnaaeHue OCHOBaMH XUMHUYECKON I'PaMOTHOCTH: CHOCOOHOCTBIO
aHaJIM3UPOBaTh U OOBEKTUBHO OIICHMBATh *XMU3HEHHBIC CUTYallUH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMU 0€30MacHOr0 OOpaIleHHs] C BEIECTBAMH, UCIOJIb3yEMbIMU B
MOBCEJHEBHON >KM3HU; YMEHUEM aHAIM3UPOBAaTh U IUIAHHPOBATH 3KOJIOTHYECKH
0e30macHOe MOBEJCHUE B LETSAX cOepEeKEHUS 30POBbSI U OKPYKAIOIIEH Cpebl;

4)dbopMupoBaHUE YMEHHUM YCTAHABIMBATH CBSI3M MEXKAY pealbHO HAOIIOJaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU U TPOIECCAMH, TPOUCXOISIIIUMU B MUKPOMHUPE aTOMOB
U MOJIEKYJ, OOBSICHATh MNPUYMHBI MHOTOO0Opa3Ws BEIIECTB, 3aBUCUMOCTh HX
CBOMCTB OT COCTaBa M CTPOCHUS, a TAKKE 00YCIOBICEHHOCTh TPUMEHEHHS BEIIECTB
0COOEHHOCTSIMH UX CBOMCTB;

5)npuoOpeTeHue onpiTa TPUMEHEHUS! XUMHUYECKUX METOJIOB U3YUYCHUS BEIIECTB U
WX TpEeBpaIleHuil: HaOII0IeHe 32 CBOMCTBAMHU BEIECTB, YCIOBUSIMU MPOTCKAHUS
XUMUYECKUX PEAKIMi, TPOBEICHHUE OIMBITOB U HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYI0BAHUS U IPUOOPOB;



6) hopmMupoBaHHEe MPEACTABICHUIN O 3HAUCHUH XUMUYECKON HAYKU B PEIICHUH
COBPEMEHHBIX IKOJIOTMUECKUX MPOOIIEM, B TOM YKCIIE B IPEIOTBPAICHUH
TEXHOTE€HHBIX U IKOJOTHYECKUX KaTacTpod.

2.Conep:xkanue yueonoro npeamera XUMMUS

HepBOHa‘laJIbeIe XHMHUYECCKHUEC ITIOHATHSA

IIpeamer xummuu. Tena wu  BemecTBa.OCHOBHbIE METOAbl ITO3HAHHUS:
HaOJII0/IeHNE, U3MEpPEHUe, 3KcrepuMeHT. dusnueckue U XUMHUYECKHUE SBIICHUS.
Yuctele BemectBa U cMmecH. CriocoObl pazieneHusi cmeceil. Atom. Moekyna.
XHAMHMUYECKUN D3JEMEHT. 3HAKM XUMHUYECKUX 3JeMeHTOB. [IpocTeie M ClOKHBIE
BeleCcTBA. BaneHTHOCTh. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. XUMUYECKHE
dbopmyinbl. Uaaekcsl. OTHOCUTEbHAS aTOMHAs U MOJIEKYJIsIpHast Macchl. MaccoBast
JIOJIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU. 3AKOH COXPAHEHHSI MAcChl BEHIECTB.
Xumnueckue ypaBHeHHs. KoapduuueHTsl. YcnoBus U NpHU3HAKH MPOTEKAHUS
XUMHUYECKUX peakiuil. Mosp — eIuHnIa KoJu4yecTBa BenlecTa. MoJsipHas Macca.

Kucaopoa. Boaopona

Kucnopon — xmmuuecknii 35eMeHT M mpoctoe BemecTBo. O30H. Cocras
BO3ayxa. PU3MUYECKMEe MW XUMHYECKHE CBOWCTBa Kuciopona. llomydenue wu
npuMeHeHue kuciaoponaa. TernoBod 3¢ddexT xumuueckux peakuuil. [lonstue o0
9K30- U HJIOTEPMHUYECKUX peaKkUsaX. Bomopoa — XUMUYECKU 3JIEMEHT U MPOCTOE
BelecTBO. PU3NYECKUEe U XMMUUECKHE CBOMCTBA Bojgopoaa. Ilonyduenue Bogopoaa
B Jabopatopuu. Ilomyuenue Bojopoga B HPOMBINUIEHHOCTH. IIpuMeHnenue
BOIoposia. 3akoH ABoraapo. Mossipabiii 00beM ra3oB. KauecTBeHHBIE peakiuy Ha
razo00pa3Hbie BeniecTBa (KUciopo, Boaopoa). O0beMHbIe OTHOIICHUS Ta30B MPpHU
XUMHUYECKUX PEAKIUSX.

Boaa. PacTtBopsl

Bopa B npupone. Kpyrosopot Boasl B nnpupoje.duznueckue 1 XuMU4eCKue
cBoiicTBa BOJbl. PacTBOpbl. PacTBOopuMoOCTh BemiecTB B Boae. KoHueHTpaius
pactBopoB. MaccoBas 10JisI pACTBOPEHHOTO BEILIECTBA B pACTBOPE.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUM

Oxcunpl. Knaccuduxarus. Homenknarypa. ®usndeckrue cBOWCTBa OKCHIOB.
XUMHUYECKHE CBOWCTBA OKCUIOB. lloilyueHne W TpUMEHEHHE OKCHUIOB.
OcHoBanusi.  Knaccudukanms.  Homenkmarypa.  ®dusmyeckue  CBOWCTBA
ocHoBanui.Ilonydyenue ocHOBaHWIN. XMMHUYECKUE CBOMCTBA OCHOBaHWM. Peakuus
HedTpanmzamu. Kucnorel. Knaccudukauus. Homenknatypa. ®usmnueckue
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cBorcTBa KuciotT.llosydyenne u npuMeHeHHe KHUCIOT. XHMHYECKHE CBOMCTBA
KuCa0T. MHaukaropel. I3MeHEeHHe OKpacKu HMHIMKATOPOB B PA3IMYHBIX Cpeaax.
Conu. Knaccudukanus. Homenknarypa. ®@usndeckue cBoiictsa coieit.Ilomydenue
Y PUMEHEHHUE COJIe. XMMUUYECKUE CBOMCTBA COJIEH. [ eHeTHUeCcKas CBSA3b MEXKIY
KJIacCaMU HEOpraHuueckux coenuHeHui. [Tpobrema Ge30macHOTrO UCMONIB30BAHUS
BEIIECTB U XMMUYECKUX PEAKIIMN B MIOBCEIHEBHOMW XKU3HU. T OKCUYHBIE, TOPIOYHE U
B3PBIBOOITACHBIE BEIIECTBA. BBITOBAsI XMMHUYECKASI TPAMOTHOCTb.

Crtpoenune aroma. Ilepuoguveckuili 3aKOH U NEPUOJAMYECKAS CHCTEMA
xumMu4deckux djiemenToB /.M. MenaesieeBa

CrpoeHne atoma: sApoO, dHeEpreTndeckud ypoBeHb. CocTaB snmpa aroma:
IIPOTOHBI, HEWUTpoHbI. HM3oromel. Ilepmommuecknii 3akon J[.M. Menneneesa.
[Tepuonnueckas cucteMa xumuueckux sneMeHToB [[.1. Menneneea. @usnyeckuid
CMBICJI @TOMHOTO (TTOPSIIKOBOT'0) HOMEPa XUMHUYECKOTO DJIEMEHTa, HOMepa I'PYIIIThI
Y Mepuoja Mepuoindeckon cucremol. CTpOeHUE SHEPTETUYECKUX YPOBHEW aTOMOB
nepBbIX 20 XMMUYECKUX 3JIEMEHTOB Iepuoandeckon cucremsl .M. Mennaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB aTOMOB XMMHUUYECKHX OJJIEMEHTOB M HX
COEIMHEHUN HAa OCHOBE IOJIOXKEHUS B niepuoanueckon cucreme .M. Menneneena
U cTpoeHus atroma. 3HaueHue [lepuoanueckoro 3akona /.M. Menzaeneena.

Crpoenne BemecTB. XUuMH4eCKAasl CBA3b

DNEeKTpOOTPULATENBHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. KoBasieHTHas
XUMHYECKas CBA3b: HENOJIpHAsA U nossipHas. IloHATHE O BOJXOPOIHOM CBSI3U U €€
BJIUSIHUMA Ha (PU3WYECKHE CBOMCTBA BELIECTB Ha mpuMmepe Bojabl. MloHHas CBSI3b.
Merannuueckass  CBA3b.  TWIBI  KPUCTAIMYECKUX  PEIIETOK  (aToOMHa,
MOJIEKYJIIpHAsi, WOHHAs, MeETajuIMyecKas). 3aBUCUMOCTh (PU3NYECKHX CBOMICTB
BEILIECTB OT TUIIA KPUCTAIUINYECKOU PELLIETKHU.

XuMHYeCKHE peaKIu

[TonsiTHe O CKOPOCTM XUMHUUYECKOW peakuuu. DakTopbl, BIMAIOIMIME Ha
CKOpPOCTh XxuMuueckoi peaxkuuu. I[lonstue o karamuzatope. Knaccudukarms
XAMUYECKUX PEAKIUU IO PAJIUYHBIM MPU3HAKAM: YUCIY U COCTaBY MCXOJHBIX U
MOJIYYEHHBIX BELIECTB; M3MEHECHUIO CTEIEHEW OKHUCIIEHUS aTOMOB XUMHYECKHX
AJIEMEHTOB; TOTJIONMICHUIO WM BBIACICHUIO HHEPIUHU. DIEKTPOJIUTHYECKAs
JUCCOLUANMS. DJIEKTPOJUTHI U HEAEKTpoJauThl. MoHbl. KaTHOHBI M aHWOHBL.
Peakiuu moHHOTO OOMEHa. YCNOBHUS TPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa.
DJIEKTPOJINTHYECKAs JUCCOLMALMS KUCIOT, menouerd u cose. CreneHp
okucieHnus. OnpenesieHue CTENEHN OKUCIICHHS] aTOMOB XMMUYECKHX 3JIEMEHTOB B
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COCIUHCHUAX. OxuCIHuTEIb. BoccranoButensb. CYIHHOCTB OKHUCIIUTCIIbHO-
BOCCTAHOBUTCIIBHBIX peaKuHﬁ.

Hemeranasl 1V — VI rpynn u ux coeqmHeHust

[TonoxeHne HEMETAUIOB B TMEPUOJWYECKOM CHUCTEME XHMHYECKHUX
snemenToB J[.MI. MenngeneeBa. OOmme CBOHMCTBA HEMETAJIOB. | allOTCHBI:
busnueckue u xumudeckue cBoiicTBa. COEMHEHUS TaJOr€HOB: XJIOPOBOJOPO/I,
XJIOpOBOJIOpoAHas kuciora u ee coind. Cepa: ¢uznueckue U XUMHYECKUE
cBoiicTBa. CoeMHEHUsI Cephl: CEPOBOJIOPO, CyIbhuUIbl, OKcUIbl cepbl. CepHas,
CEpPHHCTasi W CEPOBOJIOPOJHAST KHUCJIOTHI W HUX CONH. A30T: (Qu3nyeckue Hu
xumMudeckne cBorctBa. Ammuak. Comm amMmoHus. OKcuabl a3zora. A30THas
kuciora u ee conu. Docdop: Puznueckue U xumMuueckue cpocTBa. CoeqMHEHUS
dbocdopa: okcun docdopa (V), opropochopHas KucioTa U €€ CONU. YTICPOI:
bu3nueckue U XMMHYECKHE CBOMCTBA. AJUIOTpOIHUS yriiepoja: aimas, rpadwur,
kap6uH, ¢ymiepensl. CoenunHenusi yriaepona: okcunsl yriaepoma (II) u (IV),
yrojbHasi KUCloTa u ee coti. KpemHuit u ero coeuHeHusl.

MeTaiibl 1 UX COECAMHEHUS

[TonoxeHue METamIoB B MEPUOJAMYECKON CUCTEME XMMHUYECKUX AJIEMEHTOB
J.W. MenpaeneeBa.Metaiibl B Ipupo/ie U 001IHe crnocoOsl ux noiaydenus. Ooiume
¢uznyeckue cBoicTBa MeTayuioB. OOIMEe XHWMHUYECKHME CBOMCTBA METaJIOB:
peakiuu C HeMeTalUlaMH, KHUCJIOTaMH, COJSIMH. OJIEKTPOXUMHUUYECKUU Ppsil
HanpspkeHuit  MetaywioB.  Illenoynele MeTtaiiel W HMX  COEIUHEHMSI.
[I{eno4yHO3eMeNbHBIE METAUIbl U HUX COCAMHEHHS. AJMIOMUHUNA. AMQPOTEPHOCTH
okcuaa u ruapokcuaa amomunus. JKenezo. CoeMHEHUs kKele3a U UX CBOMCTBA!
OKCHUJbI, TUAPOKCU B U conu xkene3a (11 u I1I).

IlepBoHayajibHbIE CBeAeHUS 00 OPraHUYECKHUX BelIeCTBAX

IlepBoHavyaIbHBIE CBEIEHHA O CTPOEHUM OPraHUYECKHX  BEILECTB.
VYrieBonopoapl: MeTaH, 3TaH, 3TWIEH. VICTOUHUKHM YTIE€BOAOPOAOB: MPUPOIAHBIN
ra3, HeQTh, yrosb. Kuciopoacomepxamye COECIUHEHUS: CHUPTH (METaHOJI,
ATAHOJ, TVIMIIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHasl KUCJIOTa, aMUHOYKCYCHas
KHCJIOTa, CTEAPUHOBAsI U OJIEMHOBAsI KUCJIOTHI). bHOJOrM4ecKky BaKHbBIE BEIIECTBA:
KUPBI, TIIOKO3a, Oenku. XUMHUYECKOE 3arpsi3HEHUE OKPYXKarollel Cpelpl U ero
MOCJIEJICTBHS.

Tunbl pacyeTHbIX 32/1a4:
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1. Brruncienre MaccoBOW TOMM XUMHUYECKOTO 3JIeMEHTa 1o (opmyse
COECIMHEHUSL.

YcranoBienue mnpocreiiiel (opMysbl BElIECTBa O MAaCCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB.

2. Bbruncnenuss mo XUMHUYECKHMM YpaBHEHUSAM KOJIMYECTBA, 00BEMa,
Macchl BELIECTBA IO KOJUYECTBY, OOBEMY, MAcc€ PpEareHTOB WM MPOAYKTOB
peaKIum.

3. Pacyet MaccoBo#i 071 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

I[IpumepHbIe TEMbI IPAKTHYECKUX PAaldOT:

1. JlabopaTopHoe 00opy0oBaHUE U IpHeMbl 0OpaieHus ¢ HuM. [IpaBuna
0e3omacHoi paboThl B XUMHUECKOH J1ab0paTOpu.

2. OuncTka 3arps3HEHHON TOBAPEHHOM COJIH.

3. [Tpu3Haky NpoTEeKaHUS XUMUYECKUX PEaKLUi.

4. [Tosryuenue Kuciaopoaa U U3y4eHue ero CBOMCTB.

5. [TosryueHnue Bo10poAa U U3YYEHHUE €r0 CBOMCTB.

6. [TpurotoBneHne pacTBOPOB C OINPEAEICHHOW MaccoBOM JoJeit
pPacTBOPEHHOTO BEIIECTBA.

7. Pemmenne skcrepuMeHTaNbHBIX 3a/1ad 1Mo TeMe «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCAMHECHUI.

8. Peakuu noHHOTO OOMEHa.

9. KauecTBeHHbIE peaKIi Ha HOHBI B paCTBOPE.

10. TlomyyeHue amMMuaka U U3y4eHHE €ro CBONCTB.

11. Tlomy4yeHue YIJIEKUCIOTO ra3a U u3y4eHue ero CBOMCTB.

12. Pemenue skcriepuMeHTANBHBIX 3a1a4 1Mo Teme «Hemeramnsr IV — VII
IPYIII A UX COEAUHEHUI.

13. Pemenue »KCIepUMEHTAIBHBIX 3aMad MO TeMe «MeTamel U UX
COCTMHEHUSD.
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3. TemaTnuyeckoe MJIAHUPOBAHUE

H3yuaemasi Tema

KoaunuecTtBO
4acos,
OTBOJIUMBIX HaA
H3Yy4YeHHEe TeMbl

XapakTepucTHKa y4eOHOi
AEATEJbHOCTH YYALIUXCH

8 kiacce

HepBOHa‘{aHLHble
XUMHUYCCKHUC ITOHATHUA

18

Paznuuate  mpeaMeThl  M3y4EeHUA
€CTeCTBEHHBIX Hayk. HabOmrongaTh
CBOMCTBA BEIICCTB U UX U3MCHCHUS B
X0JI€ XUMUYECKUX PEAKIUN. YUUThCA

MPOBOJIUTH XUMUYECKUNA
skcepumenT. CoOrofaTh MpaBuiia
TEXHUKHA 0€30ITaCHOCTH. YMmeTh

OKa3bIBaTh IMEPBYID MOMOIIb IpHU
OTPaBIICHUSX, OXOrax, TpaBMaXx,
CBSI3aHHBIX c pEaKkTUBaMH.
3HAKOMCTBO C J1a00paTOPHBIM
obopynoBanueM. M3ydeHue crpoeHus
IUIAMEHH, BBIJIBUTas TUIIOTE3bl MU
MpOBEPSAST HUX  OKCHEPHUMEHTAIBHO.
YMeTh pa3nensaTb CMECH METOAAaMH
OTCTauBaHUS, (bUITbTPOBAHMS u
BBINIAPUBAHUA. Onpenensite
MIPU3HAKYA XUMUYECKUX PEAKIUU.

Kucnopon. I'openune

Paznuuars moHATHS: aTOM, MOJIEKYJIA,

XUMHYCCKUIN JJICMEHT, HOH,
AJIEMEHTAPHBIE YaCTHUIIbI; BEILECTBA
MOJICKYJISIPHOTO CTpPOCHHUSI,
HEMOJIEKYJISIPHOTO CTPOCHHUH.
OnpenensTh MOHSITHE
«KpUCTaJIMYECcKas peléTKay.
OnpenensaTe BaJIGHTHOCTh aTOMOB B
OMHAPHBIX COCIMHCHUSX.

OnpenensaTe COCTaB  NPOCTEHIINX
COCIUHECHUH MO0 HUX XHMHYCCKHUM
dbopmynam. N3obpaxath
MPOCTEHIINE XUMUYECKUE PEaKINH C
MOMOIIIBI0O XUMHUYECKUX YpaBHEHUM.
CocraBnsate  (popMylibl  OMHApPHBIX
COE€IMHEHUN 1O BaJIEHTHOCTH.
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Bognopon.

PaccunthiBaTh MaCCOBYIO JOJIIO
9JICMCHTAa B COCAMHCHHUU, MOJIAPHYIO
MacCy BCIICCTBA. Beraucnare mo
XUMHUYCCKHUM YPaBHCHUAM
KOJIMYCCTBO MW MACCy BCHICCTBA IIO
U3BECTHOM Macce KaKoT0-JIH00
BCIICCTBA.

Bopa. PactBopsI.

HccenenoBar CBOMCTBA HM3y4aeMBbIX
BemiectB. HaGmonate ¢usnueckue u
XUMHYECKUE MPEeBPALCHUS
U3ydaeMbIX BelecTB. Pacro3naBaTh
OTIBITHBIM MyTEM KHUCIIOPO/I.
OnucelBaTh XUMHUYECKHUE pEaKIUH,
Ha0JII0JaeMbI€ B XOJI€ IKCIIEPUMEHTA.
Jlenate BBIBOABI U3 PE3yIbTATOB
OTIBITOB. Y4YacTBOBaTh B 00CYXKJIEHUU
pe3ynbTaToB  onbITOB. (CoOCTaBIATH
GbopMyJibI  OKCHUJOB,  3alMCHIBATh
ypaBHEHUS  pEakuui,  TOTOBHUTH
COOOIIEHUSI ¥ PE3CHTAINU 10 TEME.

KonnuecTBEeHHBIE
OTHOIIIEHUS B XUMHH

Brerauciars 1o XUMHYECKUM
YpPaBHEHUSIM KOJHMYECTBO U Maccy
BeIlecTBa IO M3BECTHOM  Macce
KaKoOro-jn0o BEIECTBA.

Baxxuenimue kiaccol
HEOPTraHUYECKUX
COEIMHEHUH.
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HccnenoBarh CBOMCTBA H3y4aeMbIX
BemecTB. HabmonaTs pusnueckue u
XUMHUYECKHE TIPEBPAILICHUS
M3Yy4aeMBbIX BEIECTB.

[Tepronnyeckuii 3aKOH U

CTPOCHHUC aTOMaA.

KnaccuduimpoBath n3yyeHHbIe
XUMUYECKHUE DIEMEHTHI U UX
coenuHeHusa. CpaBHUBAaTh CBOKCTBA
BEILIECTB Pa3HbBIX KIIACCOB.
DopMyIUpPOBATH NEPUOANUECKUN
3akoH J[.11. MeHneneeBa, packpbeiBaTh
ero cMbIcil. [loHuMars CTpykTypy
nepuoAndecKoi Tabuiel. PazmuyaTs
NIEPHOJIbl, TPYIIIbI, HOATPYIIIBIL.

CtpoeHue BelecTna.
XHMHYECKas CBS3b.

OnpenensaTh MOHATHS: KOBaJICHTHAs
TOJISIPHAS U HETIOJISIpHAs CBSI3b,
MOHHAs CBSI3b, CTENEHL OKUCIIEHUS.
Onpenensarb cTereHb OKUCICHUS 110
dbopmyIie, BUI XUMHUSCKOU CBSI3H.
CocTaBisaTh CPaBHUTEIIBHBIE U
00001Iar0IHe TA0IUIIBI, CXEMBIL.
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9 kJacc

1.Knaccudukamms 3 KiaccupunmpoBats XMMHUYECKHE
XUMHUUYECKUX PEaKIIU peakiuu. [IpuBOUTH IPUMEDHI.
PacnoznaBate OBP no ypaBHeHUSIM.
OnpenensiTb OKUCIUTEND,
BOCCTAHOBUTEb, IPOLIECCHI OKUCIICHUS,
BOCCTAHOBJICHUSA. Y METh
KOMMEHTHUPOBATh XUMHUECKUE PEAKITUU.
[ToHuMaTh yclioBuUs, BIUSIONIUE HA
CKOPOCTh XMMHUYECKUX PEAKIIHA.
YyacTBOBaTh B 00CYXKIECHUU
pe3ysbTaToB onbITOB. CocTaBiars TXY
Y IPOBOAUTH MO HUM BBIYUCIICHUS.

2. XUMUYECKHUE PEaKIINH 11 O6o00marer 3HAHHUSI O  PacTBOpaXx.
B BOJHBIX PacTBOpax HabnrogaTe peakiuu B pacTBOpax.
JlaBathb OTIPENCTICHUS  TTOHSATHSM:
AIIEKTPOJIHT, HEDJICKTPOJIHT,

AJIEKTPOJUTHYECKAST TUCCOLUALINS, UOH.
OmmceiBaTh  CBOMCTBA  BEIIECTB B
nporecce omnbita. CoOnrogaTh npaBuia
TEXHUKHA 0e30I1acHOCTH.
XapakTepu3oBaTh yCJIOBUS  TEUCHUS
peakuMii B  pacTBOpe N0  KOHIIA.
OnpenensaTh  BO3MOXKHOCTb — TE€UCHMS
peakuii MOHHOrOo OOMEHa 10 KOHIIA.
OO6CyX1aTh Pe3yIbTaThI OIBITOB.

3. lNaytorensr 5 XapakTepr30BaTh Tajlor€Hbl HA OCHOBE
UX TOJOXEHUS B MEPUOJUYECKOU
CUCTEME M OCOOEHHOCTEW CTPOCHHS HX
aToMOB. OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOWMCTB C YBEJIIMYEHUEM

aTOMHOI'0 HOMeEDpa. OnuceiBaTh
CBOMCTBA  BELIECTB BXOJE  OIbITA.
CobmonaTth Th. PacnoznaBath

OMBITHBIM  TYTEM  TaJOTCHU]I-UOHBI.
Hcnonp30BaTh 3HAHUS HA TPAKTUKE.
Bbiuncnars MacCcoBYIO JIOJIO BEIIECTBA
B pacTBOpeE.

4. Kucnopon u cepa 3 XapaxkTepu3oBaTh AJIEMEHTHI
MOATPYIIITBI KUCIOPOJIa TIO TIOJIOKCHHIO
B mepuoandeckoir cucreme. OOBIACHATH
3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB
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DJIEMEHTOB. XapakTepu3oBaTh
AJIOTPOIIUIO KHUCIIOPOJIa W CEPhI Kak
OMHYy W3 TPUYMH  MHOTOO0OpPA3UsI
BEIIICCTB. OmnuceBaTh CBOICTBa
BEIICCTB B  XOA€  OKCIICPUMEHTA.
Co6monare Th. OxkaspiBaTh NEPBYIO
MOMOIIb TP OTPABJICHUAX, OXKOTaX W
TpaBMax, CBSI3aHHBIX C PEaKTUBAMU U
71a00paTOPHBIM 000pyIOBaHUEM.
OmnpenensTb NPUHAIICHKHOCTh BEIIECTB
K OINpeAeNEHHOMY KJIACCy COCTUHEHHIA.
ConocTaBisITh CBOMCTBA pa30d. U KOHLI.
CEepHOi KHUCIIOTHI. PacnoznaBath
cynbdarel,  CcynbPUTB,  CyJIbPUIBL
Hcnonb3oBaTh 3HAHUS yMEHUS Ha
MpPaKTUKE W B TMOBCEIHEBHON >XHU3HU C
nenbo  06e30macHoro  oOpallleHust ¢
BEIIECTBAMM W MarepuajamMu U
HKOJIOTUYECKU TPaMOTHOTO TTOBEJACHUS B
OKpyxarouien cpeae. Pemars 3agaun Ha
npuMmecu. Jlematb Tpe3eHTalUUd  TIO
TeMe.

5. A3ot u dochop

XapakTepu30oBaTh AJIEMEHTBI
MOATPYIIIBI  a30Ta IO TOJOKEHUIO B
nepuoandeckor cucreme. OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
3JIEMEHTOB. XapakTepu3oBaTh
aiotpornuto  pochopa kak omHy wu3
OpUYMH  MHOToOOpa3vsi  BEIECTB.
OnuceiBaTh CBOMCTBA BEIIECTB B XOJI€
AKCIIEpUMEHTA. Co0Omronath Th.
Oxa3piBaTh TEPBYIO IOMOINb  IPHU
OTpaBJICHUSAX, OXKOraX W TpaBMax,
CBSI3aHHBIX C peakTHBaMHU u
1a60paTOPHBIM 000pyIOBaHUEM.
Onpenenats MPUHAIIC)KHOCTD BEIIECTB
K ONPENCIEHHOMY KJIACCy COCIUHECHUM.
ComocTaBisITh CBOMCTBA pa30. M KOHII.
a30THOM KUCJIOTBIL. Pacno3naBath
aMMHaK, pacTBOPHI KHUCJIOT, HUTPAT U
dhocdar-HOHBI, COJIM AMMOHHUS.

Hcnonp3oBaTh 3HAHUS yMEHHUS Ha
MPAKTUKE W B TOBCEIHEBHON JKW3HHU C
1epl0  0e30macHOro  oOpalieHus ¢
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BEIIECTBAMH W  MarepuajamMH U
AKOJIOTHYECKU FPAMOTHOTO TTOBEJICHHUS B
OKpYKarolIen cpene. Hemnatp
MPE3EHTAllUd U KPAaTKUE COOOIEHHUS 110
TEME.

6. Yraepoa u kpeMHHI

XapakTepu30oBaTh AJIEMEHTBI
MOArPYNIBI YIIE€pOaa MO MOJ0KEHUIO B
nepuoandeckor cucreme. OOBIACHATH
3aKOHOMEPHOCTA W3MEHEHUSI CBOWCTB
AJIEMEHTOB. XapakTepuzoBaTh
AJUIOTPOIHMIO YTIIEpOJia KAk OJHY U3
OpUYUH  MHOrooOpaszus BEILIECTB.
OnuceIBaTh CBOICTBA BEIIECTB B XOE
skcepumenTta. Cobmonars Th.

7. MeTanibl

11

XapakTepu3oBaTh METaJUIbI o
IIOJIOKEHUIO B MEPUOJUYECKON CUCTEME
U OCOOEHHOCTEH CTPOEHMSI MX aTOMOB.
OOBCHATH 3aKOHOMEPHOCTH
U3MEHEHUS] CBOWMCTB 1O TNEPUOAY U
raBHbIM noArpynnam. HMccrnenoBath
CBOMCTBa M3y4aeMbIX BEILECTB.
OOBSICHATH 3aBUCUMOCTH (PU3NYECKUX
CBOMCTB METAJIJIOB OT BHJIa XUMUYECKOU
CBSI3U MEXK]ly UX aTOMaMH.
KommeHTHpoBath XUMHUYECKHUE
peakuuu. JlokaszpiBaTh amM(OTEpHBIN
xapaktep. CpaBHUBaTh XUMHYECKHUE
CBOWCTBA  MeTayioB.  Pacro3HaBath
nonsl kene3a. CoOmomate Th mnpu
BBITIOJTHEHUHU dKcniepuMmenTa. O6001maTh
3HAHUS U nenaTh BBIBO/IBI.
IIpornosupoBatb CBOMCTBa
HEU3YUYCHHBIX  JJIEMEHTOB U  HUX
COCMHEHN Ha OCHOBE 3HAHUU O
MEPUOANYECKOM 3aKOHE.

8. [lepBoHavanbHbIE
IpeACTaBICHUS 00
OpraHUYECKUX
BEILIECTBAX

Hcnonmp30BaTh 3HAHWS yMEHHS Ha
NPAKTHUKE W B TOBCEIHEBHOM KHU3HU C
nenaplo  O6e3omacHoro  oOpamieHus ¢
BEIICCTBAMH M MaTepUalaMH |
9KOJIOTHYECKU TPAMOTHOTO TIOBE/ICHUS B
OKpYKarolen cpene. Henatp
MPE3CHTAIIMA U KPaTKUE COOOIICHUS 10
TeMme. PemaTte 3a1a4n pa3HbIX THIIOB.
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OnuceiBaTh  CBOMCTBA  MPEIEIIBbHBIX
YTJIEBOJIOPOJIOB HA OCHOBE HAOIOCHUIN
3a UX MPEBPAIICHUSIMHU.

OnuceiBaTh CBOMCTBA HEMPEIEIbHBIX
YTJIEBOJIOPOJIOB HA OCHOBE HAOJIOCHUIN
3a MX MPEBPaAIICHUSIMHU.

OnuceiBaTh CBOMCTBA MOJUMEPOB Ha

OCHOBE HaOJIIOICHUN 3a UX
MIPEBPAIICHASIMH.
OnuceiBaTh CBOWMCTBA CIHPTOB Ha
OCHOBE HaOJIIOICHUN 3a UX
MIPEBPAIICHUSIMH

OnuceiBaTh CBOMCTBA Kap6OHOBBIX
KHCJIOT, CJIOXKHBIX 3(1)I/IpOB, JKHUPOB Ha

OCHOBE HAOIIOACHUH 3a 1704
MpeBpaIIeHUSIMHU.

OnuceiBaTh CBOMCTBa YIJICBOJAOB Ha
OCHOBE HAOIIOACHUH 3a 1704

npeBpaieHusiMu. Jloka3piBaTh
aMm(oTepHbIN XapaKTep aMUHOKHUCIIOT.
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