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HOACHUTEJIBHAS 3AITMCKA
PaGouast mporpamma ydeOHOTO TpenMera « XMMHS» Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs COCTABJICHA HA OCHOBE:

e @enepanbHoro 3akoHa oT 29.12.2012 N-273 ®3 «O06 obpazoBanuu B Poccuiickoii
denepaunrn» B ICUCTBYIOUIECH PENAKIINN;

o @denepalibHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEIbHOTO CTaHIAapTa OCHOBHOI'O OOIIETo
obpazoBanus (IIpuka3 MunuctepcrBa obpazoBanust U Hayku PD ot 17.12.2010 Ne
1897) B neiicTByIOLIEN pEelaKIy;

® MPUMEPHOM OCHOBHOM  0OOpa3oBaTebHOM  MIpOrpaMMbl  OCHOBHOI'O  OOIIEro
obpazoBanus (0g00peHHON DeaepalbHBIM YICOHO-METOANYECKUM O0BEAUHEHUEM T10
obmemy o6pazoBanuto, [IpoTokon 3acemanus ot 8 anpens 2015 r. Ne 1/15);

® aBTOPCKOHM mporpammbl yueOHoro mpeamera «Xumus» ['. E. Pymsutuca u @. T.
denpamana;

e (OcHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00I1Iero oopazoBanuss MbOY
ropoga Kyprana «l'mumuazus Ne31», yrBepkaeHHON mnpukazom aupekropa MBOY
«I'mmuazms Ne31» Ne 179-J1 ot 30.08.2018r.

e [lonoxeHnus o paboueld mporpamMme MO YYEOHOMY NIPEIAMETY, YTBEPKIECHHOIO
npukazom aupekropa Ne 179-J1 ot 30.08.2018r.

OpnHolt M3 BaKHEWIIMX 3aJlad OCHOBHOTO OOIIEro 0oOpa3oBaHMS SIBISETCS IMOJTOTOBKA
oOyJaromuxcsi K  OCO3HAaHHOMY H  OTBETCTBEHHOMY  BBIOOPDY  JKU3HEHHOTO U
npodeccuonanbHoro mytu. OOydaromuecs AOHKHBI HAYYUTHCS CAMOCTOSITENIbHO CTaBUTh
I[N U OTIPENIEIIATh MYTU UX JOCTHKEHHUSI, UCTIOIh30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT B
peanbHOM KU3HH, 32 paMKaMU y4eOHOTro Tpoliecca.

Xumus Kak ydeOHbIA MpeIMET BHOCUT CYILIECTBEHHBIN BKJIAJ B BOCIIUTAHHE U PA3BUTHE
oOyyarommxcsi; OHa TMpU3BaHA BOOPYXXHUTh UX OCHOBAMU XUMHUYECKUX 3HAHUM,
HEOOXOJIMMBIX JJIsi TIOBCEIHEBHOW >KU3HU, 3aJ0KUTh (GYHIAMEHT MJis JalibHEHUIIero
COBEPIIICHCTBOBAHMS ATUX 3HAHWU, a TAKKE€ CIMOCOOCTBOBATH OE30MACHOMY IOBEICHHUIO B
OKpYXKaloIeh cpejie U OepeKHOMY OTHOIIICHUIO K HEH.

N3ydyeHrne XMy B OCHOBHOM IIKOJIE HAIPABJIEHO:

+ Ha OCBOEHHE BaKHEWIIMX 3HAHUM OO0 OCHOBHBIX TOHSTHSX M 3aKOHAX XUMUU,
XUMHUYECKOM CHUMBOJIMKE;

+ Ha OBJIaJleHHEe YMEHHUSIMM HaOJI0/1aTh XUMUYECKUE SIBJICHUS, MPOBOIUTh XUMUUECKUN
AKCIIEPUMEHT, NPOU3BOJIUTH pPacu€Thl HA OCHOBE XUMHUYECKUX (OpMYJ BEIIECTB U
YpaBHCHUN XUMHUUYECKHUX pEaKIMid Ha Ppa3BUTHE T[I03HABATEIIbHBIX HHTEPECOB U
WHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH B TMPOIIECCE MPOBEICHUS] XMMHYECKOTO AKCIIEPUMEHTA,
CaMOCTOSITEITLHOTO TPUOOPETCHUS 3HAHUIM B COOTBETCTBUH C BO3HUKAIOIIUMU YKH3HEHHBIMU
NOTPEOHOCTSIMU;

+ Ha BOCHHMTAHMEe OTHOIIECHHWA K XHUMHM KaK K OJHOMY M3 (PyHIaMEHTAJIbHbIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00111e4eI0BeUeCKO KYIbTYPHhI;



« HA NMPUMeEHEHHe TMOJIYYeHHBIX 3HAHUM M yMeHHMi 11 06€30MacHOTO WCIOIh30BAHUS
BEIIECTB M MAaTEPHAIOB B OBITY, CEIBCKOM XO3SHCTBE W HA TMPOU3BOJICTBE, PEIICHUS
MPaKTHYECKUX 33]1a4 B MOBCEAHEBHON JKU3HHU, IPEAYIPEIKICHHS SIBICHHUN, HAHOCSIIINX BPE]
3JIOPOBBIO YEIIOBEKA U OKPYKAOIIIEH Cpeie.

Pabouas mporpamma 1Mo XMMUHU BKITFOYAET BOCEMb Pa3JIeiioB.

. [losicHuTebHAsT 3amucKa. B MOSCHUTENBHOW 3amUCKe YTOYHSIOTCS OOIMe IIeNn
oOpa3oBaHusl ¢ YIETOM CIIeU(PUKNA XUMHUHU KaK Y4eOHOTO MpeMeTa.

. [lnanupyemblie pe3yJibTaThbl OCBOEHHUSI YUeOHOro mpeaMera «XuUMHS» — JIMYHOCTHBIC,
MeTaIpeAMETHBIC U TIPEIMETHBIC.

. Conep:xanue y4eOHOro mpeaMera «XHMHSD> TMPEICTAaBISET COOOH MEPBYIO CTYIEHBb
KOHKPETH3AINH MMOJIOKeHU DyHIaMEHTAILHOTO SI/Ipa CoepKaHus 00IIero oopa3oBaHusl.

. TemaTnyeckoe NIIAHUPOBAHUEY4YE€OHOT0 NpeaMeTa « XUMHUSD)

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE
MBOY «'HMHA3USA Ne31»

Oco0EHHOCTh Kypca XMMHUU COCTOUT B TOM, YTO JJIsI €M0 OCBOCHUS IIKOJIHHUKH JOJIKHBI
o0JlajlaTh HE TOJIbKO OIpPEJEICHHBIM 3allacoM MPEIBAPUTEIBHBIX €CTECTBEHHO-HAYUHbBIX
3HaHUW, HO M JOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. DTO SIBJISAECTCS
[JIABHOW MPUYMHON TOro, 4TO B y4€OHOM IUJIaHE ATOT MPEAMET MOSIBISETCS MOCICIHUM B
Py €CTECTBEHHO-HAYYHBIX IUCIUILINH.

B y4yeOHOM m1aHe Ha U3y4YeHHE XMMHUHU B OCHOBHOM IIIKOJIE OTBOJUTCA 2 YYEOHBIX Haca B
HEJISNIO B TEUCHHE JIBYX JIeT — B 8 1 9 knaccax; Bcero 140 y4eOHbBIX 3aHATUH.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUEBHOI'O ITPEJIMETA
«XHUMMUS»

W3ydyeHne XuUMUUM B OCHOBHOM IIKOJE Ja€T BO3MOXHOCTh JOCTUYb CIEIYIOIIHUX
pe3yJIbTaTOB B HANPABJICHUU JIMYHOCTHOIO PA3BUTHSL:

1) BOCIIMTAHHE POCCUHUCKONW TpakIaHCKOW WACHTUYHOCTH: NaTPUOTHU3MA, JIOOBU U
yBakeHHsI K OTeUecTBy, YyBCTBa TOPAOCTH 3a CBOIO PoanHy, 3a pOCCHIICKYIO XUMHYECKYIO
HayKy;

2) opMHpoBaHHE LETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTHKH, a TAKKE COLMAIIBHOMY, KYJIbTYPHOMY,
S3BIKOBOMY U AYXOBHOMY MHOT000OPa3nio0 COBPEMEHHOTO MHPA;

3) ¢popmMupoBaHuE OTBETCTBEHHOTO OTHOIICHUS K YUYEHHUIO, TOTOBHOCTU M CIIOCOOHOCTHU K
CaMOpPAa3BUTHIO M CaMOOOPa30BaHMIO Ha OCHOBE MOTHUBAIMM K OOYYEHHUIO U TO3HAHUIO,
BBIOOPY TMpodUIILHOTO 00pa3oBaHUsA Ha OCHOBE MHGOPMAIMU O CYHIECTBYIOIIUX Ipodec-
CUSIX U JUYHBIX MPOQPECCHOHANBHBIX MPEANOYTEHH, OCO3HAHHOMY IOCTPOEHHUIO
WHANBUAYAIbHON 00pa30BaTENbHON TPACKTOPHH C yY4ETOM YCTOMYMBBIX MO3HABATENIbHBIX
HUHTEPECOB;



4) ¢opmupoBaHME  KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  00pa30BaTEIbHOM,
OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM U JPYrUX BHUAAX
NEeSATENBHOCTH;

5) (opMHpOBaHKE TOHUMAaHUS LIEHHOCTHU 3J0POBOTO U O€30MacHOro o0pasa >KU3HH;
YCBOEHHUE NPAaBUJI MHAUBUIYAJIbHOTO U KOJUIEKTUBHOIO 0€30I1aCHOI0 TOBE/ICHNUS B
YpE3BbIYANHBIX CUTYALHAX, YTPOKAIOIINX )KU3HU U 3J0POBBIO JIFOJIEH;

6) (GopmupoBaHuEe TMO3HABATEIBLHOW M HWHOOPMALMOHHOW KYyJIbTYpbl, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOSITENIbBHOM pPabOThl C Y4YEOHBIMH IOCOOMSIMHM, KHHUTaMH,
JOCTYIIHBIMH ~ WHCTPYMEHTAaMH ¥  TEXHUYECKUMHU CpPEACTBAMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

7) (opMHpPOBAaHUE OCHOB 3KOJOTMYECKOIO CO3HAHUS HA OCHOBE IMPHU3HAHUS LIEHHOCTH
’KU3HU BO BCEX €€ MPOSBICHUIX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEPEKHOI0 OTHOIICHHUS
K OKpY>Karolllel cpezie; Ul CIENbIX U CIa0OBUIALIIMX 00yUYalOUIXCs: BiIaJIeHUE MpaBUIaMU
3alMUCH  XUMHUYECKHX (OpMYyJT C  HCIOJB30BAaHUEM  PENbe(PHO-TOUEUHON  CHCTEMBI
o0o3Hauenuit JI. bpaiins;

8) pa3BUTHE FOTOBHOCTH K PELICHUIO TBOPYECKUX 3aJ1a4, YMEHHsI HAXOAUTh aJCKBATHbBIC
CIOCOOBI MOBEACHUSI M B3aUMOJCHCTBUS C MapTHEPAMHU BO BpeMsl Y4EOHOW M BHEY4YEOHOM
JEsITeIbBHOCTH, CIOCOOHOCTH OLIEHUBATh NPOOJIEMHBIE CUTYallUHd U ONEPATUBHO MPUHUMATD
OTBETCTBEHHBIE pPEIICHUS B Pa3jIMYHBIX NPOAYKTUBHBIX BHJAX JEATENBHOCTH (yueOHas
MOMCKOBO-UCCIIEIOBATENbCKasA, KIyOHas, IpPOEKTHas, KpyXkKoBas M T. IL); VIS
oOy4JaronmMxcsi C OrPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbS: BIJIaJICHHE OCHOBHBIMHU
JOCTYITHBIMU METOJIaMU Hay4YHOTO [TO3HAHHUSI, UCTIONb3YEMBIMU B XUMHH.

MeranpeaMeTHbIMHU pe3yJbTaTaMU OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMBbl
OCHOBHOT0 00111er0 00pa30BaHUs SIBISIFOTCS:

1) OBJIQJICHUE HABBIKAMHU CAMOCTOSATEILHOTO MPUOOPETEHUS HOBBIX 3HAHUN, OpTraHU3AINH
y4eOHOM e TeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

2) YMEHHUE TUIAHUPOBATh MYTH JOCTUKEHUS LIEJIEd HA OCHOBE CAMOCTOSITENIBHOTO aHaIN3a
YCIOBUW M CPEICTB UX JOCTHXKCHUS, BBIJICISATH AJIbTEPHATHUBHBIC CIIOCOOBI JTOCTHXKCHUS
1ead W BbIOMpaTh Haubojee 3PGEKTUBHBIM CMOCOO, OCYIIECTBIATh IMO3HABATEIHHYIO
pedaekcrio B OTHOUIEHUH JACUCTBUH MO PEIICHHUIO YYEOHBIX U TTO3HABATENbHBIX 33/1a4;

3) yMEHHE TOHUMAaTh TPOOJEMy, CTaBUTh BOIPOCH], BBIABUTATH THUIIOTE3Yy, J1aBaTh
OTIpENeICHUS] TOHSATHUSAM, KJIAaCCU(PHUIIMPOBAaTh, CTPYKTYPHUPOBATh MaTepHas, MPOBOIAUTH
DKCIIEPUMEHTHI, apTyMEHTHUPOBATh COOCTBEHHYIO MO3WIHIO, (OPMYIUPOBATH BBIBOJBI U
3aKJIFOYEHUS;

4) YMEHUE COOTHOCUTH CBOU JICUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECCTBISATh
KOHTPOJIb CBOEH JAESATENBHOCTU B MPOIIECCE JTOCTUKEHUS Pe3yJibTaTa, OMPEEsTh CIOCOOBI
NEUCTBUI B paMKax MPEeIOKCHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JCH-
CTBUS B COOTBETCTBUH C U3MEHSIOILICHCS CUTYAIUEN;

5) dopMHpOBAaHWE ¥  PA3BUTHE KOMIIETEHTHOCTH B  OOJACTH  MCIIOJIH30BaHMUS
WHCTPYMEHTOB M TEXHUYECKHX CPEACTB WH(DOPMAIMOHHBIX TEXHOJIOTHHA (KOMIBIOTEPOB U



IIPOrpaMMHOT0 o0ecrnieueHus) KaK UHCTPYMEHTAJIbHON OCHOBBI pa3BUTHS
KOMMYHHMKATHUBHBIX U IMO3HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBHIA,

6) YMEHHME CO3/1aBaTh, IPUMEHATh U INPEOOPA3OBBIBATH 3HAKU U CHUMBOJIBI, MOJEIU U
CXEMBI JIJIs1 peLIeHHs] yUeOHBIX U 03HABATEIbHBIX 33/1a4;

7) YMEHHE H3BJIEKaTh HHMOPMAIMIO M3 PA3NUYHBIX HCTOYHMKOB (BKJIIOYas CpEICTBA
MaccoBoM HH(pOpMallMM, KOMIAKT-AUCKM Y4YeOHOro Ha3HaueHus, pecypcbl MHTepHeTa),
cBOOO/IHO TIOJIB30BAThHCS CIPABOYHOM JIUTEPATYPOH, B TOM YHCIIE U HA AJIEKTPOHHBIX HOCHUTE-
J51X, COONMIOAATh HOPMBI HHPOPMALIMOHHON N30MPaTEIbHOCTH, 3THKU;

8) YMEHUE HA MPAKTUKE IOJIb30BAaTHCSA OCHOBHBIMU JIOTMYECKUMHU MPUEMAMH, METOJAMHU
HaOJII0ICHUS, MOAEIIMPOBAHNUS, OOBSICHEHHUS], PEILICHUS IPOOJIEM, IPOTHO3UPOBAHUS U JIp.;

9) YMEHHE OpPraHU30BaTh CBOIO KM3Hb B COOTBETCTBHM C IPEICTABICHUSIMHU O 310POBOM
oOpa3e JXKM3HM, MpaBax U OOA3AHHOCTAX TPa)KJTaHWHA, LIEHHOCTSX OBITHS, KYJIbTYpbl U
COLIMAJIBHOTO B3aUMOJCICTBUS;

10) YMEHHE BBINOJIHATH I10O3HABATEJIbHBIE M IPAKTUYECKHE 3aJlaHHsl, B TOM YHUCIE
MIPOEKTHBIE;

11) yMEHHE CaMOCTOATEIBHO U aprTYMEHTUPOBAHHO OLIEHUBATH CBOM JICUCTBUS U JEHCTBHS
OJIHOKJIACCHUKOB, ~COAEP’KAaTEIbHO OOOCHOBBIBAS MPABHIBHOCTh WM  OLIMOOYHOCTh
pe3yibTaTa u crnocoda JeiCTBUS, aeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK MEpY
(aKkTUYECKOro WX MPEANONIaraéMoro pacxoja peCypcoB Ha pelIeHHE 3a/1a4u, a TAaKKE CBOU
BO3MOKHOCTH B JIOCTHXKEHUU LEIH ONPEACIIEHHON CI0XKHOCTH;

12) yMeHue paboTarh B rpynne — 3(QQPeKTUBHO COTPYIHUYATh U B3aMMOJIEHCTBOBATh HA
OCHOBE KOOpPAMHAIMYU PA3IMYHbIX O3ULUN MPU BHIPAOOTKE OOIIETO PEeIIeHHs] B COBMECTHOM
NEeSATENbHOCTH; CIylIaTh NapTHEpa, (GOPMYIHPOBATH M ApPryMEHTHUPOBATH CBOE MHEHHE,
KOPPEKTHO OTCTaWBaTh CBOIO MO3UILIMIO U KOOPJIMHUPOBATH €€ C MO3ULIMEN MapTHEPOB, B TOM
YlClie B CHUTYyallUM CTOJIKHOBEHMsS HMHTEPECOB; MPOAYKTUBHO pa3peliaTb KOHQIMUKTHI Ha
OCHOBE Yy4Y€Ta HMHTEPECOB M NO3ULMUNA BCEX €ro YYacCTHUKOB, IOWCKAa W OLEHKH ajb-
TEPHATUBHBIX CIIOCOO0B pa3penieHus: KOH(INKTOB.

IIpeaMeTHbIMH pe3yiabTaTamMu OcCBoeHUs (OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs SIBISIOTCS:

1) ¢popMHpOBaHME  MEPBOHAYAIBHBIX  CHUCTEMAaTU3UPOBAHHBIX  MPEACTaBICHUH O
BEILIECTBAX, UX MPEBPALICHUAX W MPAKTUYECKOM IMPUMEHEHHH; OBJIAJICHUE IMOHATUWHBIM
anmnapaToM U CUMBOJMYECKUM SI3bIKOM XUMUU;

2) Oco3HaHUEe OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHWMHUYECKOM HayKH Kak OOJacTH
COBPEMEHHOIO  €CTECTBO3HAHMUS, XHWMHUYECKMX NPEBPAIICHUN  HEOPraHWYECKUX U
OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOIMX SIBJICHUM JXUBOW W HEXUBOM NPUPOIBI;
yriyOJieHne MPeACTaBICHU 0 MaTEPUAIbBHOM €MHCTBE MUPA;

3) OBJIa/ICHHE OCHOBAMHU XUMHUYECKOW I'PaMOTHOCTH: CIHOCOOHOCTBIO AHAIU3UPOBATH U
OOBEKTUBHO OLICHMBATh JKU3HEHHbIE CHUTyallud, CBA3aHHbIE C XWMHEH, HaBBIKAMU
0e30MmacHOro OOpaleHus] C BEIIECTBAMH, HCIIOJIb3YEMbIMH B TOBCEIHEBHOW IKHU3HU;
YMEHHEM aHaJM3UpPOBaTh M IUIAHUPOBATH SKOJOTHYECKH O€30MacHOE MOBEJCHUE B LIETAX
cOepeKeHUs 310pPOBbs U OKPYKAIOILIEH CPeIbl;



4) ¢hopMHpOBaHHE YMEHUW YCTAHABIMBATH CBSI3M MEXIY peaTbHO HAOIIOIaeMbIMU
XUMUYCCKUMHU SIBJICHUSIMH W TPOIECCAMU, MPOUCXOASIIMMH B MHKPOMHPE, OOBSICHITH
NPUYUHBI MHOTO0Opa3wsi BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa W CTPOCHHS, a
TaK)Ke 3aBUCUMOCTH MPUMEHECHHSI BEIIECTB OT UX CBOHCTB;

5) MPUOOPETEHHWE OIbITa HWCIOJB30BAHUSA PA3TMYHBIX METOJOB HW3YYCHHS BEIIECTB;
HaOMIOJIEHNST 3a WX TPEBpAlICHUSAMH TPU TPOBEICHUU HECIOXHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C UCIIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U IPHOOPOB;

6) YMEHUE OKa3bIBaTh MEPBYIO IMOMOIb MPU OTPABJICHHSIX, 0)KOTaX M JAPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

7) oBiameHue mnpuéMmamMu paboTel ¢ UWHGOpMANUEH XHUMHUYECKOTO COJACpIKAHHUS,
npeAcTaBIeHHON B pa3Hou hopMme (B BUjE TeKcTa, Gopmyll, rpaduKOB, TAaOJIUYHBIX JaHHBIX,
cxeM, otorpaduii u ap.);

8) co3llaHWe OCHOBBI Ui (OPMHUPOBAHMUS HWHTEpPEca K PACIIMPEHUIO U YIIyOJEHUIO
XUMUYCCKUX 3HAHWK W BBIOOpAa XWMHUU Kak TPO(HIBHOTO TMpeaMeTa IMpH Iepexojie Ha
CTYNEHb CpeHero (MOJIHOT0) 00IIero oopa3oBaHus, a B TallbHEUIIEM U B KauecTBE Cephl
cBoel MpoheCCUOHAIBHOU JIeSITENIbHOCTH;

9) ¢opMHupoBaHWE TIPEACTABICHWA O 3HAYCHWH XUMUYECKONH HAyKH B pEHICHUH
COBPEMEHHBIX JKOJOTUYECKUX MPOOJIEeM, B TOM YHCII€ B MPEAOTBPAIICHUN TEXHOTEHHBIX U
AKOJIOTUYECKUX KaTacTpod.

IJTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA
YUYEBHOT' O IPEIMETA «XUMMUS»

OcHOBHBIC IOHATHS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPEACTABICHUIN)

BrinyckHUK HayuuTCs:

+ ONHCHIBATh CBOMCTBA TBEPABIX, JKUIKHUX, TIa3000pa3HbIX BEIIECTB, BBIACISIS UX
CYILLIECTBEHHBIE IIPU3HAKU;

+ XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUI0O W CBOMCTBAM, YCTAHABIMBAThb
MIPUYUHHO-CJIEACTBEHHBIE CBS3U MEXAY JaHHBIMH XapaKTEPUCTUKAMH BEILECTBA;

 PacKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHH: aTOM, MOJIEKYJA, XUMUYECKUI
AJEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, BAJIEHTHOCTbH, HCIOJbB3Yys 3HAKOBYIO
CUCTEMY XUMUH;

+ U300paxaTb COCTaB MPOCTEMIIMX BEIIECTB C MOMOIIbI0 XHMHUYECKUX GOpMyT U
CYIIHOCTh XMMHUYECKUX PEAKIUHN C TIOMOIIbI0O XUMUYECKNX YPABHEHUH;

* BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIECTB, a TAKXKE
MAaCCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTA B COEAUHEHHUSIX;

+ CPaBHUBATH II0 COCTABY OKCH/IbI, OCHOBAHUS, KHCIIOTBI, COJIN;

+ KJIaCCU(PUIUPOBATh OKCUIbl M OCHOBAaHUS 110 CBOMCTBaM, KHUCJIOTBl U COJIM — IO
COCTaBYy;

+ ONUCHIBaTh COCTAaB, CBOMCTBA M 3HAYEHUE (B NPUPOAEC M MPAKTUUYECKON NEATEIbHOCTH
YeJI0BEKa) MPOCTBIX BEUIECTB — KHUCIOPOJA U BOJIOPOJA;



+ aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUUYECKHX OJJIEMEHTOB W BaXHEHIINX
COCIMHECHUI €CTECTBEHHBIX CEMENCTB IIEIIOYHBIX METAJIOB U TaJIOTCHOB;

+ TIOJIb30BaThCs J1a00PaTOPHBIM 000PYIOBAaHHEM U XMMHUYECKOH MTOCYT0H;

« TIPOBOJIUTH HECJIOKHBIE XMMHUYECKHE OTBITHI U HAONIONCHUS 32 W3MEHEHHUSIMH CBOWCTB
BEIIECTB B IMPOIIECCe MX TPEBpAIICHHIA; COOMIOAATh MpaBUiIa TEXHUKH O€30MacHOCTH TPHU
NPOBEJICHUH HAOIIOICHUN U OIBITOB;

+ pa3nuyYaTh OKCICPUMEHTAIBHO KHUCIOTHI W TMIENOYH, TMONB3YSICh WHIUKATOPAMU;
OCO3HaBaTh HEOOXOAMMOCTH COOJIOIEHUSI Mep 0€30MacHOCTH MPHU OOpAIICHUH C KUCIOTaMU
Y TICJI0YaMH.

Boinyckuux nonyuum 603mMo*CHOCMb HAYYUMbCAL:

+ 2PAMOMHO 0OPAAMBCS C BEULeCNBAMU 8 NOBCEOHEGHOU HCUHU,

« 0CO3HABAMb HEOOX0OUMOCMb  COONOOEHUs. NPABUL  IKOJ02UYeCKU Oe30naAcH020
noBeoeHUst 8 OKpYHcaioweli npupooHoll cpeoe,

« HOHUMAMb CMbICT U HE0OXO00UMOCMb COONOOEHUsT NPeOnucaHull, npeonazaemvix 8
UHCMPYKYUSIX NO UCNOb308AHUIO TEKAPCME, CPeOCn8 Oblmosot xumuu u op.\

© UCNONB3068aMb  NPUOOPEMEHHbIE  KIOYegble KOMNEMEeHMHOCU NPU  8bINOJIHEHUU
UCCcne008amenbCKux — NpPoeKmo8 No  U3YYeHUlr0  CBOUCMS, CHnocoO08 NOAy4eHus U
PACNO3HABAHUSL BEULeCTNE;

.« Pazsueamsv KOMMYHUKAMUBHYIO KOMHEMEeHMHOCMb, UCNOb3YS CPedCmed YCMHO20 U
NUCbMEHHO20 O0OWEeHUS, NPOABIAMb 20MOBHOCMb K YBAMNCEHUI0 UHOU MOYKU 3PeHUs npu
00CydHcOeHUU Pe3yIbmAmo8 8bINOJIHEHHOU padbombl,

« 00bEeKMUBHO OyYeHUusamsv UHGoOpMayulo o0 Bewecmeax U XUMU4ecKux npoyeccax,
KpUMU4eckyu OMmHOCUMbCSA K NCEBOOHAYYHOU UHpOpMayul, HedoOPOCOBeCMHOU peKiame,
Kacaoweucs UCnoIb308aHUSA PA3TUYHBIX GeUleCma.

Ilepuoanyeckuil 3aKOH M NMEPUOAMUYECKAS CHCTEeMAa XMMHUYeCKHX JjemeHToB [[. W.
MenaesieeBa. CTpoeHue BellecTBa

BpinyCkHUK HayuuTCS:

+ KJacCU(UIMPOBATh XWMHUYECKHE DJJIEMEHTBHI Ha METaJUTbl, HEMETAJUIbl, JJICMEHTHI,
OKCHJIBI ¥ THJIPOKCHUBI KOTOPBIX aM(OTEPHBI, © MHEPTHBIC SJIEMEHTHI (Ta3bl) ISl OCOZHAHUS
BOKHOCTH YITOPSAA0YCHHOCTH HAYYHBIX 3HAHHIA,

* packpbIBaTh CMbICH niepuoanyeckoro 3akona /. 1. Mennaeneena;

« ONMUCHIBATH U XapaKTepHU30BaTh TaONUYHYI0 (HOPMY TEPUOAMYECKON CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB;

+ XapaKTEepH30BaTh COCTaB ATOMHBIX SIIEp W paclpelesieHue Yucia DJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHUMHUYECKHX DJIEMEHTOB MAaJbIX IMEPUOJIOB TEPHOIUICCKON
CHUCTEMBI, a TAK)KE KaJIUS U KaJIBIIHS;

+ pa3nuYaTh BUABl XUMHUYECKON CBSI3W: HOHHYIO, KOBAJIGHTHYIO TOJISIPHYIO, KOBAJICHTHYIO
HETIOJSIPHYIO U METAIUTHYECKYIO;

+ M300pakaTh AIEKTPOHHBIE (OPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKHUMH CBSI3IMU
Pa3HOTO BHIIA;



+ BBIBISITh 3aBUCHMOCTb CBOMCTB BEIECTBA OT CTPOECHHS €ro KpUCTaJUIMYECKOU
pem€TKN (MIOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJUTMYECKOM );

+ XapaKTepU30BaThb XMMHMYECKHE JJIEMEHTBHl M UX COCIWHEHHSI Ha OCHOBE IIOJIOKEHUS
AJIEMEHTOB B MIEPUOINYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

+ OIKACHIBATh OCHOBHBIC NPEANOCHUIKNA OTKpBITHA /. V1. MeHnneneeBpIM epuoanIECcKOro
3aKOHA W NEPUOJNYECKON CHCTEMBl XMMHYECKHX JIEMEHTOB U MHOTOOOPa3HYI0 Hay4HYIO
NEeSATEIbHOCTh YYEHOTO;

+ XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHHE MEPUOINYECKOIO 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMHUYECKUX AnemMeHTOB [1. 1. Menneneesa;

+ OCO3HaBaTh HAy4YHbIE OTKPBITUS KaK pe3yJIbTaT JJIUTEIbHBIX HAOJIO/IEHUH, OIBITOB,
HAy4YHOH IOJIEMUKH, IPEOAOIIEHUSA TPYAHOCTEN U COMHEHHUH.

BrINyCKHHK NIOJIy9UT BO3MOKHOCTb HAYUNUTHCH'.

- OCO3HAaBaThb 3HAYCHUE TEOPETHYECKUX 3HAHUN JUISl IPAKTUYECKOW JEATEIBbHOCTH
YEJI0BEKa,;

+ OIKCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOIO aHAJIN3a;

« IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSIX NEPUOJUYECKOM CHCTEMBI XHMHYECKUX
AJIEMEHTOB 711 OOBSCHEHHUS U IPEABUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

+ pa3BUBaTh MH(MOPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YINIyOJE€HUSI 3HAaHUN 00
VCTOPHUH CTAHOBJICHUSI XUMHUUYECKON HAYKH, €€ OCHOBHBIX IOHSTHI, IEPUOANYECKOTO 3aKOHA
KAaK OJIHOTO M3 BAXKHEWIIMX 3aKOHOB IPHUPOABI, @ TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX
HayKU U TEXHUKHU.

MHoroo0pasue XuMH4YECKHUX peaKkunu

BbINTyCKHUK HAYYUTCS:

+ OOBSCHATH CYyTh XUMHUYECKHUX MPOLIECCOB;

* Ha3bIBATh IIPU3HAKHU U YCIOBUS IIPOTEKAHUS XUMUYECKUX PEAKIIUI;

+ YCTaHaBJIMBATh IMPUHAMIECKHOCTh XMMHUUYECKOW PEaKUHWHU K ONPEACIEHHOMY THILY IO
OJTHOMY M3 KJIaCCU(UKALIMOHHBIX NMPU3HAKOB: 1) 10 YMCIIy U COCTaBY MUCXOJHBIX BEILECTB U
MPOJYKTOB pEaKIUu (pEaklMy COCAWMHEHHS, Pa3JIOKEeHHs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOHIEHUIO TEIJIOTHI (PEaKIMu K30TEPMUUYECKUE U IHAOTEPMUYECKHUE);
3) N0 W3MEHEHUIO CTEeNMEHEeW OKHUCICHUS XHUMHYECKUX JJIEMEHTOB (OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE peakuuu); 4) 1mo oOpaTUMOCTH Ipoliecca (peakuud OOpaTUMBIE U
HEoOpaTuMebIe);

+ Ha3bIBaTh (PaKTOPHI, BIUSIOLIUE HA CKOPOCTh XUMUUYECKUX PEaKILIUi;

+ Ha3bIBaTh (PaKTOPHI, BIUSIOLIME HA CMEIICHHE XUMHUYECKOTO PABHOBECHUS;

+ COCTaBJATh YPABHEHHS JJIEKTPOJUTHUUYECKOW AUCCOLMALMM KHCIIOT, LIEI0YEH, COJIEH;
MOJIHBIE U COKpAIlIEHHbIC MOHHBIE YPABHEHUSI PeaklMii 0OMEeHa; ypaBHEHUS! OKUCIUTENIbHO-
BOCCTaHOBUTEJIBHBIX PEAKLUN;

+ MPOTHO3UPOBATh NPOAYKTHI XMMUUYECKUX peaKUMil o (opMyaam/Ha3BaHUSM UCXOTHBIX
BELIECTB; OINPEIEsATh UCXOIHbIE BEIIECTBA MO (hopMyiaM/Ha3BaHUSM NPOAYKTOB PEAKIIHH;

+ COCTaBJISITh YPAaBHEHUS PEAKUU, COOTBETCTBYIOIIMX MTOCJIEI0BATENBHOCTH («LIETIOUYKE)
MPEBPAILCHUI HEOPTaHMYECKUX BEILIECTB PA3IMYHBIX KJIACCOB;



* BBISIBIITH B IPOLECCE AKCIIEPUMEHTA MPU3HAKHU, CBUAECTEIBCTBYIOIIME O MPOTEKAHUU
XUMHUYECKOU pEaKIINu;

+ TOTOBUTH PACTBOPHI C ONPEAECTEHHON MACCOBOM JI0JIEW paCTBOPEHHOTO BEILIECCTBA;

+ OMpENENATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCJIOT W WLIEIOYEH MO U3MEHEHUIO
OKpacKH UHAUKATOPOB;

+ MPOBOJUTH KAYECTBEHHBIE PEAKLIMH, MOITBEPKIAIONIME HAIMUNE B BOJHBIX PACTBOPAX
BEIIECTB OT/ICJIbHBIX KATUOHOB ¥ AHUOHOB.

Buinycknux nonyyum 6ozmodrcnocmos nayyumscsi'.

« COCMaBAAMb MONEKVIAPHbIE U NOJIHblE UOHHbIE YPAGHEHUS NO COKPAUWEHHBIM UOHHLIM
VPABHEHUAM,

« NPUBOOUMb NPUMEPLL PearKyuti, NOOMBEEPHCOAIOWUX CYWEeCmBOBaAHUE B3AUMOCEA3U
MeHCAY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8elyeCcms;

* NPOCHO3UPOBAMb DE3YIbMAaAmbl 8030€lUCMBU PATUYHBIX (DHAKMOPO8 HA CKOPOCHb
XUMUYECKOU peakyuu,

+ NPOCHO3UPOBAMb pE3YIbmamvl G030€UCMBUS PA3TUYHBIX (DAKMOpPO8 HA CcMeujeHue
XUMUYECKO20 PABHOBECUA.

MHorooopa3sue BemecTs

BrinyckHUK HayuuTCs:

ONpPENEATh NPUHAMICKHOCTh HEOPraHMYECKMX BELIECTB K OJHOMY U3 HW3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJUIBl 1 HEMETAJUIbI, OKCHJIb, OCHOBAHMSI, KUCJIOTHI, COJIH;

+ COCTaBJISATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

+ ONpPEAENATh BAJICHTHOCTh U CTENIEHb OKHCIICHUS SJIEMEHTOB B BEIIIECTBAX;

+ COCTaBJIATH (POPMyJIbI HEOPTAaHUYECKUX COCIUHEHUN IO BaJEHTHOCTSIM U CTENEHSIM
OKHCJICHHSI DJIEMEHTOB, a TaKXe 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH
KHUCJIOT, OCHOBAHUM M COJICH;

+ OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS (U3HUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJJIOB M HEMETAJUIOB) M WX BBICIIUX OKCHUIIOB, 0Opa30BaHHBIX dJIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPHUOJIOB;

+ Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHbIC [JIi TPYII OKCHIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(pOTEPHBIX;

+ Ha3pIBaTh OOIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIC [JIsI KaXJOTO U3 KJIACCOB
HEOPraHMYECKHUX BEIIECTB (KUCIIOT, OCHOBaHUH, COJIE);

« NPUBOAUTH NPUMEPBl  PEAKLUMM, MOATBEPKIAOIMIMX  XUMHYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUU U COJIEH;

* OINpEIEIIATh BELIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUSIX;

 COCTaBJISITh JJEKTPOHHBIM OajaHC ()i M3YYEHHBIX PEaKLUM) MO MNPEeII0KEHHbIM
CXEeMaM pEaKInii;

« TPOBOJIUTH JIAOOPATOPHBIE OMBITHL, TMOATBEPKIAIONINE XUMHUYECKAE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEIIECCTB;



+ TPOBOAUTH JAOOPATOPHBIE OMBITHI IO TMOJYYEHHIO M COOMPAHHIO Ta3000pa3HbIX
BEIIIECTB: BOJIOPO/A, KHUCIOpPOJa, YTIAEKHUCIOTO Ta3a, aMMHaKa; COCTaBJISITh YpaBHEHUS
COOTBETCTBYIOIIHUX PEAKIIHH.

Buinycknuxk nonyuum 603M0o*CHOCHb HAYYUMBCA.!

«  NPOCHO3UPOBAMb XUMUUECKUE CEOUCBA eUeCn8 Ha OCHO8E UX COCMABA U CMPOEHUsL,

« NPOCHO3UPOBAMb  CHOCOOHOCMb — 8eWecmed  NPOAGIAMb  OKUCAUMENbHble  UTU
80CCMAHOBUMENbHbLE CEOUCMBA C YYEMOM CMeneHell OKUCIeHUS NAeMeHMO08, 8X00AUUX 8
e2o cocmasa’,

*  BbIABIAMb CYUECMBOBAHUE 2EHEMUUECKOU C8A3U MeHCOY 8eUeCmB8amMu 8 psioy. NPoCmoe
seujecmeo — OKCUO — KUCI0ma/ 2uOpOKCud —coib,

«  Xapakmepuzo8amv 0coOble CBOUCMEA KOHYSHMPUPOBAHHBIX CEPHOLU U  A30MHOIU
KUCaIom;

« NPUBOOUMb NPUMEPLL VPABHEHUI PeaKyull, 1edcaujux 6 OCHO8e NPOMbLULICHHBIX
CnocoO08 NOJYHEeHUS AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CMATU;

« onucwleamov usuyeckue u XumMuveckue nPoyeccol, A8IAOWUECT YACMbIO KPY20BOpoOma
seuecme 8 npupooe;

OP2aHU308bIBAMb U OCYUWECMEIAMb NPOEKMbl NO UCCIeO008AHUI0 CBOUCME Beujecms,
UMEIOWUX BANCHOE NPAKMUYECKOe 3HAYEHUe.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSI»
& KJacc

Pa3nen 1. OcHOBHBIE TOHATHS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX TTPEICTABICHUN )

IlepBoHaYabHbIE XUMMUYECKHE IOHATHS

[Ipeamer xumuu. Tenma u BemecTBa. MeTonbl TMO3HAHHWS B XHUMHH: HaOIIOACHUE,
U3MepeHue, sKcrnepuMenT. [Ipuémel 6e3onacHoil paboTsl ¢ 000PYAOBAaHUEM M BEIIECTBAMU.
CtpoeHue IiaMeHu.

Yucteie BemecTBa U cMecu. CriocoObl pa3fiefieHusi CMeceil: oTcTanBaHue, (PUIbTPOBAHUE,
BBINIAPUBAHUE, Kpucmaniiuzayus, oucmuiniyus. Duzmdeckue M XUMHUYECKHE SIBICHUS.
Xumnueckue peakunu. [[pu3Haku XMuMHYECKUX pPEaKIMi U YCIOBHUS BOZHUKHOBEHHUS U TEYe-
HUSI XUMHYECKUX PEAKIIUH.

ATOMBI, MOJICKYJIBI U MOHBI. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHS.
Kpucrammuaeckue u amopHbIE BEIIECTRA.

Kpucrannuueckue pem€Tku: MOHHAs,, aTOMHAsi U MOJIEKYJIsIpHas. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIA KPUCTAIUIMYECKOM peIETKU. [IpoCThIe U ClI0KHBIE BElIeCTBA. XUMHUYECKUN
aneMeHT. Metamibl 1 HeMeTauibl. ATOMHash eauHulia Macchl. OTHOCUTENbHAsE aTOMHAs
Macca. fI3bIKk XUMUU. 3HAKW XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
Xumuyeckue Qopmynsl. OTHOCHTENbHAsh MOJEKyJsipHas Macca. KauecTBeHHBIH H
KOJTMYECTBEHHBIM COCTAB BEIIECTBA. BBIYMCICHHUS] TIO XUMUYeCKHM ¢dopmynam. MaccoBas
JOJIS XUMHYECKOTO AJIEMEHTA B CIIOKHOM BEILIECTBE.



BaneHTHOCT, XMMHUYECKUX 3JeMEHTOB. OrpefeneHue BaJE€HTHOCTU SJIEMEHTOB [0
dbopmyne OuHapHbIX coenuHeHnd. CocTaBieHHE XUMHUYECKHX (OpMyn OWHAPHBIX
COEAMHEHUM 110 BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE YYEHHE. 3aKOH COXpaHEHHs Macchl BemecTB. Ku3Hb U
nestenbHocTh M. B. JlomonocoBa. Xumuueckue ypaBHeHHs. Koadduiments. Tumbl
XUMHYECKUX PEAKIIHMN.

KucJiopoa. Boxopon

Kucnopon - XuMMYECKMH 3JEMEHT M NIPOCTOE BemlecTBO. HaxokneHuwe B mHpupone.
[Tomydyenue kucaopoaa B JaOOpATOPUHA W MPOMBITUICHHOCTH. Du3ndeckue U XUMHUYECKUE
cBoricTtBa kucnopoja. ['openue. Okcunpl. [Ipumenenne kucnopoaa. Kpyrosopor kucnopona
B npupoje. O30H, aoTponusi Kuciopoaa. Bo3ayx u ero cocras. 3ammra atMOchepHOTro
BO3JlyXa OT 3arpsisHeHuil.Tennosou Ighgexm xumuueckux peaxyuu. [lonamue o6 3k30- u
SHOOMEPMUYECKUX DeaKYUsIX.

Bopopon - XuMH4YeCKHMII 3JIEMEHT M MPOCTOE BelIeCTBO. HaxokieHue B mpupoe.
[Tonyuenne Bomopona B J1aOOPAaTOPUU U MPOMBIIUICHHOCTH. DU3UYECKHE U XUMHUYECKHUE
cBOMcTBa BOJOposa. Bomopon — BoccTaHoBUTENb. Mepbl 0€30MacHOCTH TpU padoTe C
BogopoaoM. [Ipumenenue Bogopona. KadecTBeHHbIE peaKIMu Ha Ta3000pa3HbIe BEIIECTBA
(KuCIIOpOI, BOJIOPO/).

Boaa. PactBopsl

Bopa. Metonbl onpeneneHus coctaBa BOJAbl — aHAJIN3 U cHMHTE3. Du3nueckne CBOMCTBA
BoJbl. Bosa B mpupojie u cnocoObl €€ OYMCTKU. Aspaiusi BOJbl. XUMHYECKUE CBOMCTBA
Boabl. [Ipumenenue Bonmbl. Boma — pactBoputens. PacTBopuMOCTH BElIECTB B BOJE.
KonnenTpanus pactBopoB. MaccoBast 10J11 paCTBOPEHHOTO BELIECTBA.

KonuuectBennbie oTHOMEHU B xuMuK. KonnyectBo BemecTtsa. Monbs. MonsipHas Macca.
3akoH ABoraapo. MomspHblii 00bEM ra3oB. OTHOCUTENbHAS TJIOTHOCTH Ta30B. OOBEMHbBIE
OTHOUIEHHUSI Ta30B [P XUMUUYECKUX PEAKLIUSAX.

BaxHellne KJIacChl HCOPraHUYECKUX COCTUHECHM.

Oxkcuppl: coctaB, kiaccupukanus. OCHOBHbIE M KHUCJIOTHBIC OKcuibl. HomeHkmnaTypa
OKCUA0B. PU3NUECKNE U XUMUYECKUE CBOMCTBA, MOJYYEHUE U TPUMEHEHUE OKCHUJIOB.

I'uapokcuanl. Knaccudukaruss rugpokcunioB. OcHoBanusi. CocrtaB. Illénoun wu
HEepacTBOpUMbIe OCHOBaHusA. Homenkiarypa. ®dusnyeckue M XUMHYECKHUE CBOMCTBA
ocHoBaHM. Peakuus Heitpanuzamnuu. [lonyuenre u npuMeHeHne OCHOBaHUN. AM(OTEpHBIE
OKCHUbI U TUAPOKCHU/IBL.

Kucnotel. CoctaB. Knaccuduxarusa. Homenknatypa. duszmdeckne M XUMHUYECKHE
cBoMcTBa KuCIOT. MHaukaropel. MI3MeHeHne OKpacKW MHAMKATOPOB B PA3JIMYHBIX CpeAax.
BriTecHUTENBHBIN PSAI METAJLIOB.

Comu. CocrtaB. Kiaccudukanus. Homenknarypa. ®dusuueckue CBOMCTBAa COJIEH.
PacTBOpuMOCTh coieil B Bojie. XUMHUUECKHE CBOMCTBA coJieil. CriocoObl MOTyUYeHUs COJICH.
IIpumenenue conen

['eneTnueckas CBSI3b MEXITY OCHOBHBIMU KJIACCaMH HEOPraHUYECKUX
coenquHeHU./[pobrema 6e30nacHo20 UCNOIb306AHUSL GeUeCME U XUMUYECKUX peakyull 6



nogceonegnou dcusHu. Tokcuunvie, 2eoproyue u 63pvlOONAcHvie eeujecmea. bvimosas
XUMUYECKAS 2PAMOMHOCb.

Paznen 2.1lepuoanyecknii 3aKOH U MePUOAMYECKAA CHCTEMA XMMHUYECKHX IJIEMEHTOB
. A. MenaeseeBa. CTpoeHune aroma

[lepBoHavasbHbIE TMOMBITKK KJIACCH(PUKALMKU XUMHYECKUX dyeMeHToB. [loHsitue o
IPYIIAaxX CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA MIEJIOYHBIX METAJUIOB U T'AJIOT€HOB.
bnaroponusle rassi.

[lepnognueckuit 3akon /. 1. Menneneesa. [lepnoguyeckas cucteMa Kak €CTECTBEHHO-
Hay4Hasl KiIacCU(pUKANMKMSI XUMHUYCCKHX »dJeMeHTOB. TabmuuHas ¢dopma mNpeacTaBiICHUS
KJaccuukanuu XuMudeckux siaemMeHToB. CTpykrypa Tabmuubl «llepuoanueckas cucrema
xumudeckux saemenToB 1. . MenneneeBa» (kopotkast popma): A- u b-rpynmsl, nepuoms.
@U3NYECKUI CMBICI TOPSAKOBOIO HOMEpa XHUMHUYECKOTO 3JIEMEHTa, HOMEpa IMEepUoia,
HOMEpA TPYIIIIHI (7151 QJIEMEHTOB A-T'PYIIII).

CrtpoeHue aroma: fIpo W dSJEKTPOHHAass 000si04ka.COCTaB aTOMHBIX siEp: MPOTOHBI U
HEUTPOHBI. M30TOmNBI. 3apsx aTOMHOIO s/pa, MAacCOBOE YHCIIO, OTHOCHUTENbHAS aTOMHAs
Macca. CoBpeMeHHast HOPMYIUPOBKA MOHITHUS «XUMUYECKUMN DJIEMEHT.

DJIeKTpOHHasi 000JI0OYKAa aToma: TMOHATHE 00 »JHepreTuyeckoM ypoBHe. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB IMEpBbIX 20 XUMHUYECKUX SJIEMEHTOB MEPHUOIUYECKOI
cucrembl .. MeHneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOWMCTB aTOMOB XUMHUYECKUX
AJIEMEHTOB M HMX COCJAWHEHUN Ha OCHOBE MOJIOKEHUsS B mnepuoandeckor cucreme J[.H.
MenneneeBa u ctpoeHus: aroMmoB. CoBpeMeHHasi popMyTUPOBKa MEPUOIUUECKOTO 3aKOHA.

3HaueHWe nepuoandeckoro 3akoHa. Hayuneie npoctmwxkenuss [[. M. Menneneena:
HCIIPABJICHUE OTHOCUTEIBHBIX aTOMHBIX Macc, MpeCKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKU XMUMHUYECKHX JJIEMEHTOB B Mepuoanueckoi cucreme. Ku3Hb u
nestenbHOCTh . 1. MeHneneena.

Paznen 3.Ctpoenne BemecTBa. XUMHUYECKAs CBA3D

DNEeKTPOOTPUIATETBHOCTh XUMUYECKUX 3J1€MEHTOB. OCHOBHBIE BUbl XUMUYECKOW CBSI3U:
KOBaJICHTHAsl HEMOJISpHAsi, KOBAJICHTHAs MOJIApHAs, UOHHAs, MeTayinueckas. [lonamue o
B000POOHOU C8A3U U ee GIUAHUU HA u3uyecKue Ceoucmea eeujecms Ha npumepe 600bl.
Tunvl Kpucmaiiuueckux peuemox (amomuas, MOJNEeKYIAPHAsS, UOHHASA, MemAlIudecKas).
3asucumocms  usuueckux ceolicme eewecms oOm MmMuna KpUCMALIUYECKOU peulemiu.
BaneHTHOCTh 3JIEMEHTOB B CBET€ 3JEKTpOHHOM Teopuu. Crenenb okucienus. [IpaBuna
ONpEICJICHHS CTENIEHU OKUCJICHUS 3JIEMEHTOB.

9 kJacce

Paznen 1. XumMuuyeckne peakuuu

Knaccudukainys XUMHYECKUX pEaKIUi 10 pPa3JuyHbIM IPU3HAKAM.YUCIYy U COCTaBY
MCXOJHBIX U MOJYYEHHBIX BEIIECTB; U3BMEHEHUIO CTENEHEW OKUCIECHHSI aTOMOB XUMHUYECKUX
AJIEMEHTOB; TMOTJANIEHUIO W BBIJICICHUIO HEPTUM. Peakuuu COeqUHEHUs, pPa3IoKeHUs,
3amenieHusi, ooMeHa. OKHUCIUTEIIbHO-BOCCTAHOBUTENbHBIC peakiui. CTEneHb OKHUCICHUS.



OrnpeneneHue CTENEHU OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COCNMHEHUSX. OKHUCIUTEND,
BOCCTAHOBUTENb, MPOLIECCHl OKUCICHUSI U BOCCTAHOBJIEHUS. CyHIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX  peakuuil.  COCTaBI€EHHE  YpPaBHEHHM  OKHCIHMTEIbHO-BOCCTA-
HOBUTEJIBHBIX PEAKIUI C MOMOIILI0 METO/Ia SJIEKTPOHHOTO OallaHca.

TernoBble A((PEKTHl XUMUYECKHX pEaKUUid. DK30TEPMUUYECKHE U DSHIAOTEPMUYECKUE
peakuuu. TepMOXUMUYECKHE YpAaBHEHUS. PacU€Thl 110 TEPMOXUMUYECKUM YPABHEHUSIM.

CkopocTh XuUMUYeCKUX peakiui. DakTopbl, BIUSIONIME HAa CKOPOCTh XHUMHYECKHUX
peakuunil. [lepoHavyanbHOE MPEACTABICHUE O KaTaIU3eE.

Oo6patumele peakuuu. [loHsITHE 0 XUMUYECKOM PABHOBECHUHU.

XHUMUYECKHE pPEaKUMU B BOJHBIX PACTBOpax. DJIEKTPOJHUTBHI U HEBIEKTPOIUTHL. VOHBIL.
Karvonsl u anuonsl. [ udpamuas meopus pacmeopog. DNEKTPOIUTHUECKAs TUCCOIMAIUS
KHCJIOT, OCHOBaHHMI U cosieil. Crabble U CHIbHBIE 3JEKTPOJUTHL. CTENeHb JUCCOLUAIINU.
Peakiuu moHHOro oOOMeHa. YCIOBUS TEYEHHMS pPEaKIMii HOHHOTO OOMEHa JI0 KOHIA.
XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKHX COCIWHEHUA B CBETE
MPEJICTABICHUI 00 3JIEKTPOJIMTUYECKON JIACCOLMALINHT 151 OKHCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUAX. IJIEKTPOJUTHUYECKAS NUCCOLUMALUSA KHUCIOT, IIEIOYEer U
coneil./lonamue o euoponuze coneil.

Pa3znen 2. MHorooOpasue BeiecTB

Hemeraubi IV — VII rpynn v ux coeaMHeHUs

Hemeraiuiel. IlonoxeHne HEMETaUIOB B MEPUOAUYECKOM CUCTEME XUMHYECKHUX
sanemeHToB JI.MI. MengaeneeBa, ctpoenne ux aroMoB. Haxoxnenune B mpupone. OOumiue
CBOMCTBA HeMeTauioB. [‘anoreHpl. ®U3MYECKHEe MW XUMHUYECKHE CBOWMCTBA TaJOTCHOB.
CpaBHHUTENBHAS XapaKTEPUCTHKA TaOreHoB. [lolyyeHne u npuMeHeHHue rajoreHoB. XJiop.
Ou3nyuecKkue W XUMHYECKHE CBOMCTBa xJsopa. [Ilpumenenuwe xmopa. XJIO0pOBOAOPOA.
®usnueckue cBorictra. [Tomyuenne. CossgHas kuciioTa u €€ conu. KauecTBeHHas peakius Ha
XJIOPU-UOHBI. Pacmo3HaBanue XJI0pui0B, OpOMUIIOB, HOTUIOB.

Kucnopon u cepa. IlosnoxxkeHue B NEPUOAMYECKOW CUCTEME XMMHUUYECKUX SJIEMEHTOB,
ctpoeHue ux aromoB. Cepa. Amnorponus cepbl. PU3NYECKME U XUMHYECKHE CBOMCTBA.
Haxoxnenue B mpupozne. [Ipumenenne ceprl. CepoBonopon. CepoBoIOpOIHAS KHCIOTA U €€
conmu. KauectBeHHas peakuuss Ha cyiab@ua-uonbl. Oxcupa cepwei(IV). dusmyeckue u
xumudeckue cpoiictBa. [Ipumenenne. CepHucras kuciora u €€ conu. KauectBeHHas
peakiust Ha cynbdur-uoHbsl. Oxcup cepbl(VI). CepnHas kucimora. XMMHYECKHUE CBOMCTBA
pa30aBIEHHON ¥ KOHIICHTPUPOBAHHOW CEpHOM KHCIOThL. KauecTBeHHass peakiusi Ha
cynb(dar- noHbl. XUMHUECKUE PEAKITUH, JICKAITUE B OCHOBE MOJYyUYEHHUS CEPHOUN KUCIOTHI B
MPOMBILIJIEHHOCTH. [[prMeHeHne CepHON KUCIIOTHI.

Azor u docdop. IlonoxxkeHne B MEPUOTUYECKOM CHUCTEME XMMHYECKUX DJIEMEHTOB,
CTpOEHHE HX aTOMOB. A30T, (QU3WYECKHE M XUMHUYECKUE CBOWMCTBA, MOJyYCHHE U
npuMeHeHue. KpyroBopot azora B npupojie. AMMUaK. @Pu3ndecKkue 1 XMMUYECKHE CBOMCTBA
aMMHakKa, nojiyueHue, npumeHenue. Conu ammoHus. OKCuabl a30Ta. A30THASI KMCJIOTA U €€
coii. OKHCIUTENbHBIE CBOMCTBA A30THOM KUCHOTHI. [lomydeHue a30THOM KHUCIOTHI B
nabopatopun. XUMUYECKHE PEAKIUH, JISKAINE B OCHOBE IMOJYYCHHUSI a30THOW KHCIIOTHI B



MPOMBINUICHHOCTH. [IpuMenenue azoTHoM KuciaoThl. CoJiM a30THOW KUCIOTHI U MX HpHUME-
HEHHUE. A30THBIEC yI00peHUsl.

®ochop. Amnorponus Gocdopa. Guznueckue u xumudeckue cBorictsa pochopa. Oxcua
docdopa(V). Dochopnas kucinoTa u e€ conu. PochopHbie y100peHus.

Yraepon n kpemHuil. IlonoxkeHne B NEPUOAMYECKON CUCTEME XMUMHUYECKHX SJIEMEHTOB,
CTPOCHHE HUX AaTOMOB. Yriepon. AJuoTpornus yriiepojga. PuU3NUecKHUe U XUMHYECKHUE
CBOMCTBa yriepoaa. AncopOrus. YTapHbIi ra3, CBOMCTBA B (DU3UOJIOTHUECKOE JACHCTBUE HA
OpraHu3M. YTJIEKHCIBIM ra3. YronbHas Kuciaora u €€ comu. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. KpyroBopot yriieposa B npupojie. Oprannyeckre COeqUHEHUs yriaepoa.

Kpemuunii. Oxcua kpemuusi(1V). KpemuueBas kucnora u e€ conu. Cmexno. Llemenm.

MeTaJibl 1 X COeIMHEHU S

Meramnel. [lonoxxeHne METauioB B MEPUOAUYECKON CUCTEME XUMHUUYECKUX 3IJIEMEHTOB,
CTPOCHHE HUX aToMOB. Metaminueckas cBs3b. DPU3MYECKHE CBOWCTBA METAIUIOB. Psin
AKTUBHOCTH METAJUIOB (PJICKTPOXUMHUYECKUI PsAJl HANPSKEHUM METAIOB). XUMHYECKHE
CBOMCTBa METaJUIOB. MeTauibl B MpUpOAE U OOIIMe CrocoObl uxX mnonydeHus. CruiaBbl
METAJLIOB.

[[lenouynpie meTtambl. l1lonokeHHE IMIETOYHBIX METAVIOB B NEPUOAUYECKOM CHUCTEME,
CTpoeHHE HuX aroMoB. HaxoxknaeHnue B mpupoje. PuU3NUECKHE U XUMUYECKUE CBOMCTBA
HIEJI0YHBIX MeTauIoB. [I[puMeHeHNe MIEeTOYHBIX METAJIIIOB U UX COCTMHEHUM.

[[lenouno3zemenbHbie  MeTawibl.  [lojlokeHHWe  MIEJTOYHO3EMENBHBIX  METANIOB B
MIEPUOANYECKON CHUCTEME, CTpOeHHE HMX aTomMoB. Haxoxnaenwe B mnpupone. MarHuii u
KaJIbI[UH, UX BaXKHEWIINE coeTuHeHUs. JKECTKOCTh BOJBI M CLIOCOOKI €€ yCTpaHEeHUSI.

Amomunuid. TlonokeHne aatOMUHHUS B MEPUOAUYECKON CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B npupone. @uzndeckue U XMMUUYECKHUE CBOMCTBA amoMuHus. [Ipumenenue
amrOMUHUA. AM(QOTEPHOCTh OKCH/IA U THAPOKCUIA ATFOMUHUS.

Kenezo. IlomoxeHnune xeneza B NEPUOAUYECKOM CHUCTEME, CTPOSHHME €ro aroma.
Haxoxnenne B mnpupoxe. dusnueckne W XUMHYECKUE CBOMCTBA Keje3a. Baxueunmue
COCIMHEHUS Keye3a: OKCUIbI, TuApokcuabl U comu keneza(ll) u sxeneza(lll). KauectBennbie
peakuuy Ha nonsl Fe?* u Fe**,

Pa3znen 3.1lepBoHavajibHbIe CBeJAeHUS 00 OPraHNYeCKHUX BelIeCTBAX

[Ipenmer oprannuyeckon xuMuu. Heoprannueckue U OpraHM4eCcKUe COCIUHEHUs. Y TIIEPOT
— ocHoBa xu3HU Ha 3emie. OCOOEHHOCTH CTPOCHHS aToMa yriepoja B OPraHMYECKHX
COCIMHEHUSAX.

VYraeBogoponsl. IIpenenbHbie (HACBILIEHHBIE) YIIIEBOAOPOAbL. MeTaH, 3TaH, mponaH —
MPOCTEUININE TPEICTABUTENN TPENSTbHBIX YIIeBOAOPOA0B. CTPYKTypHBIE (OPMYIIBI
YIJIEBOAOPOAOB. ['OMOJIOTMUECKMH  PAX  TPEAEIbHBIX  YIVIEBOJAOPOIOB. ['omonoru.
@u3nuecKkue U XUMHUYECKHE CBOWMCTBA MPENENIbHBIX YIJIEBOAOPOAOB. Peakuuu ropeHus u
3amenieHus. Mcmounuxu yenes000po0os: Npupoouwlil 2as, Hepms, yeons. [lpuMeHeHue
METaHa.

HenpenenbHbie (HEHACHIIIEHHBIE) YIVIEBOAOPOABL. DTUJICHOBBIA PsJ HEMpEAEIbHBIX
YIIIeBOAOPOAOB. OJTuieH. Dusznueckue U XUMUYECKHME CBOWCTBA JdTwieHa. Peakius



IMPUCOCANHCHUS.

KauecTBeHHbBIC p€akuyn Ha  OTHIICH. PeaKI_[I/IH IMOJIMMCPHU3ALTHUN.

[TommaTunen. llpumenenue stunexa.

AULETUNICHOBBIN PsiJi HEMpPEIEIbHBIX YIIIEeBOAOPOa0B. ArneTwieH. CBOWCTBa alleTUJICHA.
[IpumeneHue aneruieHa.

[TpousBoansie yriaeBoaoponoB. Kucnopoaconepxkamue coenunenus. Kparkuit o0030p
OpraHUYEeCKUX COEIUHEHUN: OAHOATOMHBIE CHHUPTHI (METAHOJ, 3TAaHO]), MHOTOATOMHBIE
CIUPTHI (STWJICHIJIMKOJb, TIHIEPUH), KapOOHOBBIE KHCJIOTHI (MypaBbUHas, YKCYCHas,
aMUHOYKCYCHasi, CT€apUHOBAs U OJICMHOBAsI KUCJIOTHI), CIOKHBIC dPUPBI, KUPHI, YTIECBOIbI
(rmoko3a, caxaposa, Kpaxmani, UeJUII0J03a), aMUHOKHUCIOTHI, Oenku. Ponb OenkoB B

OpraHusme.

[loHsiTue 0O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJIUMEPOB:
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEpHU3aluu. [lonu3TuieH, MOJUIPONUIIEH,

IMOJIMBUHUJIXJIOPHA.

Xumuueckoe 3azpszneHue okpyicarowell cpeobl U e20 NOCae0CmEUsl.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

8 Kiacc

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsI)

Ne i/ | Ne B Teme Tewma ypoxka
ypoka

Pa3nen 1. OcHoBHbIe TOHATHS XUMHH (51 1)

1. 1.
[Ipenmer xumuu. Tena n BemecTsa.

2. 2. MeTtoabl MO3HAHUS B XUMHH.

3. 3. IMpakTuyeckas padora 1. [Ipuémer 6e3omacHO paboOTHI ¢
oOopynoBanueM u BemniecTBaMu. CTpOCHHUE TUTAMCHH.

4, 4, YucTele BeniectBa U cMecu. CrtocoObl OYUCTKU BEIIECTB

S. S. IpakTnueckas padora 2. OuncTKa 3arps3HEHHON
TIOBAPEHHOM COJIH.

6. 6. duznyeckre U XUMUICCKUE SIBJICHHS. XUMHYCCKHE PEAKITUH.

7. 7. ATOMBI, MOJIEKYJIbI U HOHBI.

8. 8. BeniecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.
Kpucramnnueckue pemeéTki.

Q. Q. [IpocTbie U cllokKHbIE BEIIECTBA. XUMHUECKUE DJIEMEHTHI.
Meraibl 1 HEMETAILIBL.

10. 10. SI3BIK XMMUU. 3HAKK XUMHYECKUX AJIEMEHTOB.

MOHOMCD,




OrtHocHUTENBbHAS aTOMHAs Macca.

11. 11. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

12. 12. Xumnueckue popmyibl. OTHOCUTENbHAS MOJIEKYIIsIpHAs
Macca. KauecTBeHHbIN 1 KOJTMYECTBEHHBIM COCTAB BEIIECTBA.

13. 13. MaccoBast 0Jis1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUMU.

14. 14. BaneHTHOCTh XUMHUYECKHUX 3JIEMEHTOB. OnipeesicHue
BaJICHTHOCTH 3JIEMEHTOB 110 opMysiaM OUHAPHBIX
COCJIMHCHUU.

15. 15. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

16. 16. 3aKOH COXPAaHEHUsI MACChI BEIIECTB.

17, 17, XUMUYECKUE YPABHEHUS.

18. 18. TuMbl XUMUYECKUX PEAKIUMN.

19. 19. KoHntposnbHas padorta o teme «IlepBoHayanbHbie
XUMUYECKUC TTOHSATHUD).

20. 20. Kucnopon, ero oOmas xapakrtepuctuka. [lomydeHue
kucnopoaa. dusnyeckue CBOKMCTBA KUCIOPOA.

21. 21. XUMUYECKHE CBOMCTBA M MPUMEHEHUE KUCIoposa. OKCHUIBL.
KpyroBopot kucnopoaa B mpupoe.

22, 22, IIpakTuyeckass padora 3. IlonydyeHne u  CBOMCTBa
KHCIIOPO/Ia.

23. 23. O30H. ANIIOTPOIHS KACIOPO/Ia.

24. 24, Bo3ayx u ero cocras.

25. 25. 3ammura atMOC(hepHOTo BO3yXa OT 3arps3HEHUM.

26. 26. Bonopon, ero o6mias xapakTepucTHKa U HaXO0XKICHUE B
npupoze. [lonyuenue Bogopoaa u ero pU3nyecKue CBOMCTBA.
Mepsbi 6€3011aCHOCTH MPU PabOTE C BOJOPOIOM.

27. 27. XUMHUUYECKHE CBOMCTBA BOAOPOJIA U €r0 MPUMEHEHHUE.

28. 28. IpakTnueckas padora 4. [lonyuenue Bogopoaa u
HUCCIIeI0BaHNE €TI0 CBOMCTB.

29. 29. Bopa. Metoap! onpeaeneHusi cCoctaBa BOJAbl — aHAIU3 U
CUHTE3.

30. 30. duznyueckne M XUMHYECKHE CBOMCTBA BONBI. [lpumeHeHue
BOJIbI

31. 31. Bona — pactBoputens. PactBopbl. HacklenHbsle u
HEHACBIIIIEHHbIE PAacTBOPHI. PAaCTBOPUMOCTH BELIECTB B BOJIE.

32. 32. MaccoBas 710711 paCTBOPEHHOTO BEIECTBA.




33. 33. IIpakTnyeckas padora S. [IpurorosieHre pacTBOPOB COJIEH
C OIPENEIEHHON MACCOBOM JOJIEH paCTBOPEHHOTO BEIIECTBA.

34. 34. [ToBTopenue u o0o6menne 1o TemaMm «Kuciopomny,
«Bonopon», «Bona. PactBopsD».

35. 35. KontponbsHas padota o remam «Kuciopoay, «Bogopoay,
«Bopma. PactBopbD».

36. 36. Moub — enuHuIIa KOJTUYEeCTBa BenecTBa. MosipHas Macca.

37. 37. Brrarcnenust mo XuMUUECKUM YPaBHEHHSIM.

38. 38. 3akoH ABorajipo. MosisipHbIil 00BEM Ta30B.

39. 39. OTHOCHTENbHAS JIOTHOCTH Ta30B.

40. 40. OOBbEMHBIE OTHOLLIEHUS Ta30B MPU XUMHYECKUX PEAKIIUIX.

41. 41. Oxkcuapl:  kinaccudukanus, HOMEHKJIATypa, CBOMCTBA,
MOJIy4eHHUE, IPUMEHEHHUE.

42. 42. [M'uapokcuasl. OcHOBaHUSA: KJIaccu(PUKalusa, HOMEHKIATYPa,
MOJTyYEHHUE.

43. 43. XUMUYECKHE CBOMCTBA OCHOBaHUM. OKpacka WHJIUKATOPOB B
HIETTIOYHOM 1 HEUTpanbHOU cpenax. Peakuys HEUTpaaIu3aimu.
[IpruMeHeHne OCHOBAaHHU.

44, 44, AMdoTepHbIe OKCHJIBI U TUIPOKCHUJIBI.

45. 45. Kucnotsl. Coctas. Knaccudukamus. Homenknarypa.
[lony4yeHne KACIIOT.

46. 46. XUMUYECKHE CBOMCTBA KUCIIOT.

47. 47. Conu: cocraB, kinaccudukaiys, HOMEHKIIATypa, COCOObI
MOJTYYCHHUS.

48. 48. CaoiicTBa cosei.

49. 49. ['eneTnueckas CBSI3b MEK1y OCHOBHBIMU KJIacCaMU
HEOPTaHWYCCKUX COCTUHEHUH.

50. 50. IMpakTuyeckas padora 6. Pemenne skciepruMeHTATbHBIX
3a7a4 no teMe « BaxkHenmme Ki1acchbl HEOPraHM4EeCKUX
COE€IMHEHUI.

51, 5l. Kontponbsnas padoTa no teme «OCHOBHBIE KJIaCChI

HCOPIraHNMYCCKUX COCOUHECHUM.

Paznen 2. Ilepuomuueckuil 3akoH M TIEpUOAMYECKAS CHUCTEMa XUMHUYECKHX




sanemenToB /. 1. MenneneeBa. CtpoeHue atoma (7 4)

52, 1. Knaccudpukanumss xumuueckux osneMeHToB. lloHartue o
rpynmnax cXOoAHbIX 3JIEMEHTOB.

53. 2. [lepnonnuecknii 3akon JI. 1. Menneneesa.

o4. 3. [lepuoauyeckas Tabnuila XUMUYECKUX 3JIEMEHTOB (KOPOTKast
dbopma): A- u b-rpynmsl, nepuosI.

55. 4. Crpoenne aroma. CoctaB aroMHbIX sjaep. M30Tombl
XUMHUYECKUH 3JIEMEHT — BHUJ] aTOMa C OJIMHAKOBBIM 3apsiiOM
apa.

56. S. PacnionoxeHue 3JIEKTPOHOB MO 3IHEPreTUYECKUM YPOBHSIM.
CoBpemeHHas (popMyIHpOBKa NEPUOANUECKOTO 3aKOHA.

57, 6. 3HaueHue NEepUOANYECKOro 3akoHa. HayuHble nocTHkeHUsS
. 1. Menpeneena.

58. 7. [ToBTOpenue u 06061enue no teme «llepuoauueckuit 3aKoH
U TIEpUOINYECKasi CUCTEMa XUMUYECKHX dreMeHToB J[. 1.
MenpaeneeBa. CTpoeHHE aTOMay.

Pa3znea 3. Ctpoenue BemiecTBa. Xumuueckas cBsi3b (7 1)

59. 1 DIEKTPOOTPUIATETLHOCTh XUMUUYECKUX 3JIEMEHTOB.

60. 2 KoBanenTHas cBs3b. [lonsipHas 1 HemoJsipHas KOBAJIEHTHAS
CBSI3b.

61. 3 HNonHas cBs3b.

62. 4 BanenTtHocTh U cTeneHb okucieHus. [IpaBuna onpeneneHus
CTETeHEN OKUCIICHHUS DJIEMEHTOB.

63. 5 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

64. 6 [ToBTOpenne u 0606menre no teme «CTpoeHUE BellecTBa.
XUMUYECKas CBS3b).

65. 7 Kontponbshas padorta no remam «llepuonnueckuii 3akon /1.

N. MenpaeneeBay, «CtpoeHue aroMa», «CTpoeHue
BCILIECTBAY.

66-68. [ToBTOpEeHUE

9 kiacc

(2 4 B HeAeIIO0, BCero 68 u.)




Ne o/

Ne B Teme
ypOKa

Tema ypoka

Paznen 1. Xumudeckue peaxiuu (15 4)

1. 1. Knaccudukanms XuMU4ecKrX peakiuu.

2. 2. OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE ~ peakiuu.  Peakuuu
COCIMHECHUS, Pa3lIOKEHHUs, 3aMEIIEHUS U OOMEHa C TOYKHU
3pEHHUsI OKHCIICHUS U BOCCTAaHOBJIEHUSI.

3. 3. TemmoBoit  >PdexT XUMHUUECKHX peakiuuid. OK30- U
SHAOTEPMUYECKHUE PEAKIIHH.

4, 4, CxopocTh xumMuueckux peakiuil. [lepponayanbHbie
IPE/ICTAaBIICHUS O KaTajau3e

5. 5. IpakTnueckast padora 1. M3ydeHue BIUSHUS YCIOBUU
IPOBEJICHUSI XUMUYECKON PEaKIuy Ha €€ CKOPOCTb.

6. 6. OOparumble W HeoOpatumble peakuuu. IloHsiTue o
XUMHUYECKOM PAaBHOBECHH.

1. 7. CyIHOCTB npolecca 3MEKTPOIUTHIECKON TUCCOHAIUH.

8. 8. Juccoumnanusi KucioT, OCHOBAaHUM U COJIEH.

Q. Q. Crnabbie U CUJIbHBIC 2JEKTPOJIUTHI. CTENeHb JUCCOIHAIIIH.

10. 10. Peakiiuu HOHHOr0 0OMEHa M YCIOBHS UX MPOTEKAHUSI.

11-12. | 11-12. XVWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX
COCMHEHUN B CBETE MPEJCTABICHHUIN 00 JIEKTPOTUTUIECKON
JUCCOLIMAIIMYN U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKImsIX.

13. 13. Tuoponuz coneii. O606menne mo temam «Kiaccubuxanuys
XUMUYECKUX peaKIuii» U «INEKTPOTUTHIECKAS
JTUCCOTIHAITIS

14, 14, IIpakTnyeckass padora 2. PemieHne SKCIEPUMEHTAIBHBIX
3aj1a4 no Teme «CBOMCTBa KUCIIOT, OCHOBAHUM M COJIeH Kak
AIEKTPOIUTOBY.

15. 15. Kontponsnass pabora mo Ttemam  «Knaccudukarus
XUMUYICCKUX peaKImii» u «DNEeKTPOIUTHYECKAS
JUCCOLIAALISY.

Pa3znen 2. MHoroo6pasue Bemiects (43 4)

16. 1. [TonokeHue TaIOreHOB B MIEPHOINYSCKOM TaOIHIIE U
cTpoeHue ux atToMoB. CBOMCTBA, MOJTyYEHUE U TPUMEHEHUE
raJIOTeHOB

17. | 2. Xgop. CBOMCTBA M IPUMEHEHUE XJI0pa
18. | 3. XJIOpOBOIOPO/I: TIOJYUYEHUE U CBOMCTRA.
19. |4. ConsiHast KUCIIOTa U €€ COMH.




20. S. IIpakTuyeckas padora 3. [lonyyeHue CONSIHOM KHUCIOTHI U
M3y4YEHHE €€ CBOMCTB.

21, 6. [Tomo>keHre KHCIOpOAa U Cepbl B MEPHUOTUYCCKON CHCTEME
XUMHYECKUX DJIEMEHTOB, CTPOSHUE HX aTOMOB.
ANTOTpOTHSI CEPHI.

22. 7. CBOICTBA U IPUMEHEHUE CEPBI.

23. 8. Ceposogopos. Cynbbhusl.

24, Q. Oxkcup cepsl(I'Y). CepHucrast KUCI0Ta U €€ COJIH.

25. 10. Oxkcup ceppi(Y1). CepHast kucnoTa u €€ COJIH.

26. 11. OKucauTENbHbIE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOMN
KHUCJIOTHI.

217. 12. IIpakTnueckass padora 4. PelleHHe SKCIEPUMEHTAIBHBIX
3amad o TeMme «Kucimopon u cepay.

28. 13. Pemenue pacu€THbIX 3a1a4.

29. 14, [Tonoxxenue azora u ¢ochopa B NEPUOAUUECKONH CHUCTEME
XUMUYECKAX O3JIEMEHTOB, CTPOCHHE WX aTOMOB. AB3OT:
CBOWCTBA U IPUMEHEHHUE.

30. 15, AmMmuak. @uzndeckue U xuMuueckue cpoiicta. [lomydyeHue
U IPUMEHEHHUE.

31. 16. IpakTnueckas padora 5. [loiyueHue aMmMuaka u U3y4eHue
€ro CBOWCTB.

32. 17, Conu aMMOHUSL.

33. 18. AzotHas kuciora. Crpoenue Mosekynel.  CBolicTBa
pa30aBIECHHON a30THOW KUCIIOTHI

34. 19. CBoIICTBa KOHIIEHTPUPOBAHHON a30THOW KUCJIOTBHI.

35. 20. Comnu a30THOM KUCIOTBI. A30THBIE YI0OpCHUSI.

36. 21. dochop. Ammorporus dhochopa. CoiicTBa pocdopa.

37. 22. Oxkcun  docdopa(V). DochopHas kuciaora u €€ COJu.
®dochopHbie y100peHHUs.

38. 23. [Tonoxenue yriepona U KpeMHHsS B IEPUOJIMYECKON CHUCTEME
XUMUYECKUX  JJIEMCHTOB,  CTPOCHHE WX  aTOMOB.
AJTOTpOITHBIC MOTU(DUKAIINK YTIISPOIa.

39. 24, XVMHUYECKHE CBOMCTBA yriepoaa. AncopOius.

40. 25. VYrapHelii Ta3, CBOWCTBa, (PU3MONOTHYECKOE [EHCTBHE Ha
OpraHu3M

41. 26. VYraekucinbli ra3. YroiapHas Kuciorta u €€ coiud. Kpyrosopot
yrIepo/ia B MPUPOJIE.

42. 21. IpakTueckast padora 6. [lomyuenue oxcuna yriepona(lVy)
W U3YYCHHE €r0 CBOMCTB. Pacno3naBanmne kapOOHATOB

43. 28. Kpewmuuii u ero coenunenusi. Cmexno. [lemenm.

44, 29. 0O600mmenue no reme «Hemeramib.

45. 30. KonTponbhas pabota no Teme «HemeTtansy.

46. 31. [TonoxxeHue  MeTaLIOB B MEPHOJUYECKOM  CHCTEME

xumudeckux 3neMeHToB JI. 1. Menaeneea. Merammueckas




cBA3b. Ousmueckue cBorcTBa MeTau10B. CIuiaBbl METAJLIOB.

47. 32. Haxoxxmenne MeTauioB B IPHPOAEC M OOIIHE CIOCOOBI MX
MIOJTyYEHUSI.

48. 33. XUMUYECKHUE CBOMCTBA METAJLIIOB. Psi/1 aKTUBHOCTH
(3JCKTPOXMMHUYECKUN PsIJT HAPSDKEHUH ) METaJIOB.

49. 34. [lenounsie metamisl. Haxoxnenue B mpuponae. Gusnyueckue
Y XMMUYECKUE CBOMCTBA.

50. 35. Oxcuapl U TUAPOKCUIBI HIENOYHBIX METAIOB. [IpuMeHeHune
MIEJIOYHBIX METAJIOB.

51. 36. [Ilénouno-3eMenbHbIe MeTaubl. HaxokneHue B mpupoje.
Kaneruit u ero coenmuueHus. JKECTKOCTh BOJABI U CIIOCOOBI €€
yCTpaHCHHSI.

52. 37. Amomunnii. Haxoxnenue B npupoge. CBOMCTBA alFOMUHUS.

53. 38. AMQOTEpHOCTH OKCHUJIA U THAPOKCU]IA ATFOMUHHUS.

54, 39. Kenezo. Haxoxnenne B mpupoae. CBOMCTBa Kele3a.

55. 40. CoenuHeHns xeiesa.

56. 41. IpakTnueckass padora 7. PellleHHe SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe « MeTauTbl M X COCTMHCHHUS.

57. 42. [ToaroroBka K KOHTPOJIBHOM paboTe.

58. 43. KontposnbHas pabota 1o teme «MeTtasuib

Pasznen 3. [leBoHavyanbpHbIC CBEJIEHNS 00 OpraHMYECKUX BemecTBax (9 )

59, 1. Opranuveckasi XuMusl.

60. 2. YrneBonopossl. [Ipenenbuble (HACHIIIEHHBIE) YTIIEBOJOPOIBI.

61. 3. HenpenenbHbie (HEHACHIIIEHHBIC) YTIIEBOIOPOIBI.

62. 3 ITpousBoiHbIC YTI1€BOI0POAOB. CIIUPTHI.

63. 4 Kap6onossie kuciotsl. CrioxxHabie 23Gupbl. Kupbl.

64 5. YrieBojsl.

65. 6. AMUHOKHUCIIOTHI. beku.

66. 7. [Tonumepsl.

67. 8. O606maromuit ypok mo teme «Baxkneime oprannueckue
COETUHEHUSI.

68. Q. IToBTOpEHME




