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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MPEICTaBICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMaM, pacopelielieHue 1o  KllaccaM, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO OJATOTOBKY, HEOOXOAUMYIO Il BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocsi, €ro MpeJCTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, IPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsT  KyJIbTyphl  JMYHOCTH  OOy4armuxcs, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEMU(GUKON HAYIHOTO MBIUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbl Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTpaMMbI MO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHHW30BaHbI MO MPHUHIUITY MOCIEAOBATEIBLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 IEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPaX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U 0O0€ClNeuMBalOT OOYydYaroIIUMCS BO3MOXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY)Karouud Mup, Ouojorus, (usuka, mMaTreMaTuka, reorpadus, TEXHOJIOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B Ipo(UIIBHBIX KJIaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU H3YYEHUH Y4eOHOrOo TMpeAMeTa, HEeOOXOAUMBbIe s
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoiaéHHOro, mpo(UIBHOTO) H3Yy4EeHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKOW EATEIbHOCTU
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPUOOILIEHUU K HayYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM NpaBHJI 0€30IacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XMMUM HApPaBICHO Ha JOCTUKEHHUE CIEYIOIUX LENICH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NPUOOIICHNE OOyYaroluXxcsi K CaMOCTOSITCIbHOM II03HABATEIbHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPU pPEIICHHH NpoOJieM B TOBCEIHEBHOW KHU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINH ), HEOOXOAUMBIX JJIS PA3TUYHBIX BUOB JI€SITEIbHOCTH.

Ha yrmy6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 daca 3a 1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTtBa. dusmueckne M XUMHYECKHME CBOWCTBA BEIIECTB. ArperaTHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIMPOBAHUE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XUMMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsax. CrocoObl pasnenenus cMecell. OuncTKa BEIECTB.

BemecTtBa M XMMHYECKHE pEaKIMU. ATOMBI M MOJEKYJIbl. XHUMHUYECKHE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThie M CIIOXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHUU. MonsipHas Macca cmecH BewecTB. MousbHas HoJist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXpPAaHEHUsI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHUYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTayyioB. HaOmromenne Qusmueckux (IIaBI€HHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Mmonbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, TMOJydeHUuEe U paznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHUM, B3auMojeicTBue >xene3a ¢ pactBopoMm comu Menu (II). Uzyuenue
CocO0OB  pa3feneHuss cmeced (C  NOMOILIBI0 MarHuTa, (PUIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBI.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTopuu U mpoMbliuieHHOCTH. [TonsTre o
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
AK30- U DHJIOTEPMHUYECKUE peakuuu. TormBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenus. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpllieHHble ¥ HEHACBIIIEHHBIE pPacTBOPBL. PacTBOPHMMOCTh BELIECTB B BOJIE.
®dakTOphl, BIUAIOIIME HAa PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTOpax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE IPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpuBuanbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCHIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KUCIOTAX.
Kucnotel. Kinaccudukanma kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUPO/Jie, MPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMH) M CHOCOOBI moJiydeHus. HepacTBopuMble OCHOBAaHHMSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eneTrueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COCITMHEHU.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPENIEIIEHUE COIEPKaHUS KUCIOPOAa B BO3AYXE;

NoJIy4yeHue, coOrpaHue, pacrio3HaBaHUE U U3yUYE€HHE CBOMCTB KUCIOPOa;

HAOIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHM
BO3HUKHOBEHUS U MPEKpaIICHUs TOPCHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HAaBAHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoM meau (I);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PaCcTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

ONPENIEIICHUE PACTBOPOB KUCJIOT M IIEJIOYEHN C IOMOIIBI HHINKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoercTusa okcuaa meau (1) ¢ pactBopom cepHON KUCHOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOIO MeTajua
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Kopotkonepuoanass u jnuHHONEpuoaHas ¢opmbl Tadmuisl «llepuonnueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: s-, P-, d-opOuramu. DJeKTpOHHbIE KOHMUTYPALMH W BJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB [0 JHEPTETUYECKUM YPOBHSM, IIOAYPOBHSAM H
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAUHEHUN XMMHYECKHUX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpakTtuku. [[. V. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs IIOJSIpHAss CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (hopMyinbl BemiecTB. KaTHOHBI u
AHUOHBI.

Kpucrammmnueckue u amopdHble BemiecTBa. THUMBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCNEPUMEHTAIIBHOE N3YUEHHUE BELIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUI (TOPEHUE, PEAKIIMY PA3JIOKEHUS, COSUHEHU ).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NIOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sBIEHUS MNPUPOABI, (PUINYECKUE SBJICHHS, BEIECTBO, TEJIO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, GoTocuHTE3, MPOILIECCH OOMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BAJEHTHOCTh. lIpemcraBienue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUIKOM U Ta3000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX pEaKIUi MO pa3JIMuHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TemIoBoMy 3pdeKTy, o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHThl XMMHYECKOM TEPMOJAMHAMUKH. OHEPreTHKa XHUMHUYECKHX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH AEWCTBYIOIIMX Macc.
®DakTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON pEeaklMu. DHEpPrusi aKkTUBAIUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XAMHUYECKOTO paBHOBecHUs. MAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHYECKOTO
paBHOBecusi.  [IporHo3mpoBaHMEe  BO3MOXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENU. llepmaHraHar xanus
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEdNEKTponauThl. KaTWOHBI, aHWOHBI. MexaHu3M AUCCOIMAlMA BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuiun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconuanyu. KauecTBeHHbIE peakui Ha UOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HEeMeTaJUIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs);

MICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOIIHE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHIA;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenna) ais
OIIPEJENICHHS XapaKTepa Cpeibl B PaCTBOPAx KUCIOT, OCHOBAaHUH U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, auioTponusa. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W UX  HaxoxiaeHue B npupoxae. llomarume o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJJIOTPOIIHbIE MOJU(HUKALIKMK KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUJIOB. CepHHUCTash KHCIIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cyiabGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoMm). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHnas peakums Ha umoHB amMmoHusA. Oxcuabl azora (I, 11, III, IV, V).
A3zoTucTas Kucjaota. A30THasI KUCIOTa, €€ ModydeHue, (U3NIECKUe U XUMUYECKUC
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHerupUYIEcKue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKPYXKAIOMmEH Cpeibl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXKAHW, 3arpsa3HCHHE BO3yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMU, KOHIICHTPUPOBAHHBIMH a30THOM M CEPHON KUCJIIOTAMH).
Oxcunpr pochopa (III, V), dochopnas kucnora, Qu3nyeckue M XUMHYECKHE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue o0  MHHEpalmbHBIX  yAOOpeHHsiX. A3o0THble, (GochOopHbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorponHbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJeliCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux GU3NYeCKUe U XMMHYECKUE CBOWCTBA, ACHCTBUE HA KUBBIC
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugaoMm yriepona (IV). VYrombHas kuciaora u ee COJu, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoJopoAbl (METaH, 3TaH, 3TWJIEH, aleTUJIEH), 3TaHOJ, TJIUUEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemaus (IV), kpemHueBas Kuciora,
CHWJIMKAThI: (DU3UYECKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3IaMu Cephl U €€ MPUPOIHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOZIEHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
W3YYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENISIMU KPHUCTAJUIMYECKUX PEUIETOK anmMasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YCHHE PU3HAKOB UX IPOTECKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peleHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaJulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimmyeckas CBS3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXMMHYECKAW PpsA HANPSKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moJyiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenouyno3eMenbHblE METAUIBI MAarHMM W KaJbLUUW: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOABI U CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amtoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenneneeBa, 0COOEHHOCTH CTPOEHMsI aTOMOB. fIBJIEHUE «IIpOBaJia» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI XpoMa).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH/IA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTpoeHHe aroma, CTENEHM OKHCIIEeHHsA. HaxoxneHune B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcupapl, Tuapokcuansl U conu xenesa (II) m xemeza (II), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peakIMM Ha KaTUOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMi METAJIOB W CIUIABOB, HUX (PU3HMYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCIIEIOBAaHUE IMPOLIECCOB ANIEKTposn3a pacTBopoB xjopuaa meau (I1I) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

u3ydeHue OCOOCHHOCTEM B3aMMOJEHCTBUS OKCUIOB KaJbLIUS W HATpUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHJA aJIOMHUHUSA, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCII[ECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHUe
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o IIJIK. Ponp XuMuM B pellIeHUN SKOJIOTHYECKUX MPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
0o0pa30BaHUs KUCIOTHOTO JOXKS, H3yUYCHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kinaccupukanys XUMHUECKHX PpEAKIUA 110 Pa3IMYHbIM  IpHU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 MCIOIb30BAHWE KaK OOIMX ECTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJEIHPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOIHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAJUIMUYECKUX) TEI,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJHBIE PECYPCHI, IJIAHETA 3EMIJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUHUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMON TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAHHUE 3HAYCHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJUIEKTHUBE, NPOSIBJICHUEC KOMMYHHMKATUBHON KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEACTBUN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJIUMBIC JJIs
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBS35X Y€JIOBEKA C IIPUPOJHON U TEXHOJOTMYECKOM CPEelIoN;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH WU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHME TMOCJICICTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMHUYECKUMH BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYaIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYIAOBOM JIEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUU A
OKpY’)Karolel cpelibl; OCO3HAHWE TIJI00AbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHUE CBOEU POJIM KaK rpakJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3HU
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl 00yUYaIOIIMXCs, OCBOMBIIMX MPOrpamMMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOLIUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOSHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKAX BEIICCTB M XUMHUUYECKUX PEAKIUH; yCTaHABJINBATh
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
M3y4aeMBbIX MPOIECCaX M SBIICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPEACTaBICHUS — XUMUYECKHUM 3HAK (CHMBOJ dJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M SIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTENILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBATh (DAKTHI, BHISBISTH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIIECTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOJACIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUY, HEOOXOAMMOM MMl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PA3IUYHBIC MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(pOpMaluet; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHus (MMCbMEHHON U YCTHON KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJI€ JUajora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
(bOopMyIHpPOBaTh CBOM TMPEIOKEHUS OTHOCHUTEIIPHO BBIMOTHEHUS MPEIOKESHHOM
3a/auH.

2) ymeHus y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO pPOJb, PACHpEAeNATh 3aJadyd MEKIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACNIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOHpaTh COCO0 perieHust yueOHON 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00OOIIEHHUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIAET PEAIN30BHIBATH YIIYOJIEHHOE M3y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JI€TajlbHEe OCBOMTH MarepHall, OBJAJETh PaCIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUAbl JEATEIbHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 8 knaacce y oOyuaromerocss OyayT chopMupoBaHbl
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJ, KUCIOTa, OCHOBAHHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ah(deKT peakiuu; SAPO aToMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOWUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpPE; AICKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH ITU MOHITUS PU OMUCAHUU BEMIECTB U UX MIPEBPAILLCHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHCIJICHHUSI AJIEMEHTOB B OWMHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JIEMOHCTPUPOBATh MOHWMAaHUE IEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «OO0NbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO0 AIEKTPOHOB U PACTIPEISTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS dyeMeHTa B llepuomumyeckoil cucreme c
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KIacCu(UIMPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPTraHMYECKUE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHHUH M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIIJICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCIEHMSI W  BOCCTAHOBIICHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpAa3nsi BEHIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSMHU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU BBIITOJIHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ady 1Mo TeMe «OCHOBHbBIE KJIAcChl HEOPraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIEH Cpeibl.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAYIONIME TPEIMETHBIC PE3yJIbTaThl HW3YUCHUS XUMHHM Ha YIIyOJICHHBIM
yYpPOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWUOH, »JJIECKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUsI, XUMUYECKasi peakiys, TEIIoBOM 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAsT KyOuuyeckas, 00ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAlIN3, XUMUYECKOE PABHOBECUE, JIIEMEHTHI XUMUYECKON
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPTaHUYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieieHueM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM W
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B Mpeiesiax MalbIX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklUd, HalpaBIeHUs CMEIIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(PQeKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO H3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIDHBIX M HOHHBIX  yYPaBHEHHl  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINU KUCIIOT, IIeI0ueh
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM TMOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPU, KaJvii, MarHui, KaJbllUi, aJIIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuawl yriaepona (II, IV),
kpemaust (I1V), azora (I, II, I, 1V, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroigbHas, KpEeMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabsl MetamioB [A—IIA-rpynn, amtomunusa, meau (II), uunka,
xenesa (11 u I00));



MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u gochopa (III u V), oxcua u
ruapokcu xpoma (II1), mepmanranat kanus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMeHTa Mo (OpMyJe COECIUHEHHUS, MAcCCOBYIO
JIOJIF0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpYJOBaHUS, a TakXke IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAa0OT MO TOJYyYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTANFHBIX 3a7a4 10 TeMaM Kypca, TMpeACTaBIsATh Pe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBIISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMATH3alli0, BBIABICHUE IPUYMHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  Oe3omacHOro  oOpallleHHs ¢ BEIeCTBaMy,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKU3HM, NpaBWIa TOBEACHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOIO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(hecCHOHaNbHOM OpUEHTAllMU W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HamnpaBiICHHOCTH, MPHOOPECTH OMBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiumn
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcubr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pasnen 3. [lepunoanueckuii 3axon u llepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTCKAHHMS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTPOIIMTHYECKAs TUCCOIHALTHSL. 14 1 5
XUMHUECKUE peakIM B pacTBOpax
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' snementoB VIIA-rpymisl. [anorens:
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 aneMeHToB [VA-Tpynnsl. Yriepon u 13 1 2
KPEMHHI, UX coequHenus. bop
Wroro no pazueny 43




Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHHUA U
Pa3BUTHUA XUMUHU. XHUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOIICTBA BEIISCTB
duzndyeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHHUE, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o metonax paboOThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopymnoBanuem"

YucTele BENIECTBA U CMECH




CriocoObI pa3aeneHus cMeceit

[TpaxTrueckas padota Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha mpuMepe OUYUCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJieKyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpesiesieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYIISIPHOU

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJIMYECTBA BEILIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

21 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieil opmyIibt
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenns npocreimieii GopMyIsl

23 BEIIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxnaenue npocreiimien popMyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHSI MAaCChl BEIECTB

31 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hp u
nesreiabHocTh M. B. JlomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB TN
MPOJIYKTOB PEaKLUU
Brrunciienus no ypaBHEHUSIM XUMUYECKOM

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOJYKTOB Peakluu
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHTOB WM MPOIYKTOB PEAKIINHI

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas padora Ne 1 mo teme




"BemecTBa 1 XuMHueCKUe peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH Fa30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOM

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOM
INIOTHOCTH
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o M3BECTHONM OTHOCHUTEIIbHOU
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON pEeaKnn

48 Kucnopon — ameMeHT U IpocToe BEIIECTBO

49 Oxcuanl

50 CniocoObl noy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomydeHue u codupaHue KUCIOpoa,
M3y4YEHUE ero CBOUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. BanHSHeHI/Ie BO3yXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIIUU

KonTponbnas paborta Ne 2 o reme "Bo3ayx.
Kucnopon. Oxcunpr"

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas padbora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Yy4EHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOa B KAYECTBE
TOIJINBA

ITonsaTue o kuciorax u consix. CocraB
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €r0 KOJIUYECTBY
BEIIIECTBA UM 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAcCCBhI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIIH
MPOJYKTOB PEAKITUN

66

67

dusnueckue csolictBa Boasl. Boga B
npupoae

AHanu3 U CHHTE3 — METO/Ibl U3YUEHUS
CcOCTaBa BOJbI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTB B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBII€HHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pAaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[TpakTiueckast padota Ne 5 o Teme
"ITpuroToBiaeHNe pacCTBOPOB C ONPEAECIEHHOMN
MacCOBOM J0JIe pacTBOPEHHOTO
BeniecTBa. [ [puroroBienue pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi J0JIs BELIECTBA B paCTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHLEHTpaLUs PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot BojbI B pUpoIe

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIIEHTpAIUs PACTBOPEHHOTO
BEIICCTBA»
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Boma. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KacCupUKAIIUS,
TPUBUAIBHBIE HA3BAHUS

85 [TorydeHre M XUMHUYIECKUE CBOWCTBA OKCHJIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSIX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIIOT

88 [Homyyenue KucIOT

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4EHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS
[Tonstie 06 aMpOTEePHBIX THAPOKCHIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHne BaXKHEUIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckas pabora Ne 6. Pemienue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBI€ KJIAaCChl HEOPTraHUYECKHX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKI1K: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas padora Ne 4 mo teme
"OCHOBHBIE KJIACChI HEOPTAHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX 3JICMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI U TUIPOKCH/IBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkomneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopwmsl [Tepuoanueckoi cucTeMbl
XUMHU4YeCKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

107 CocTaB aTOMHBIX SI7IEp

108 N30TONBI KaK Pa3HOBUAHOCTU aTOMOB
XUMHUYECKOT0 3JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTUyecKre ypoBHU U MOAYPOBHH
aroma; s-, p-, d-opouranu

112 DJEeKTPOHHBIE KOHPHUTYpAIMH U 3JICKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

114 3aKOHOMEPHOCTU U3MEHEHUS pajnyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHUI

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10

116 ero nosiokeHuro B [lepuoauyeckoit cucreme
.. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Teproanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasieHTHAs nossipHas CBA3b

120 KoBasneHTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTra

124 TUIBI KPUCTAITUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IpuanrHbI MHOTOOOpa3us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIIESCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKHUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XuMH4ecKre dJIEMEHThI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJ] 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BelecTBa, 00bEMY, MaCcCe PEareHTOB WK
MPOJYKTOB PEAKIIUU
Brerunciienus npocrenieid MoJIeKyJIpHOU

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas padorta Ne 5 o reme 1
"Ctpoenue atroma. XuMHU4eCKas CBSI3b"

134 PesepBHblIit ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Crpoenue aToMOB 1
[TocnenoBarenbHOCTh 3aM10IHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
4 CreneHp OKUCIIEHUS U BAJICHTHOCTD
5) Buapl xumuueckoit cBA3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIE
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHHSI KPUCTATITUIECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBo# 3 PeKT XUMUIECKON peakIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKINH: TEIIOBOTO AP deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
00pa3oBaBLIerocs BeleCcTBa

13

14

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKoH JIeHCTBYIOIINX Macc
Oneprus aktuBauuu. [loHsTue o karanuse.
®depmeHThl. UHTHOUTOPHI.

15

@akTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITorsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PeaKLuii»

93 PacTBOpeHune kak GU3NKO-XUMHUECKHUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokaszarenb

97 DNEeKTPOIUTHYECKAsT AUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpeicTaBIeHut 00
JIEKTPOJIUTUYECKOHN TUCCOIMALUU

30 KadecTBeHHBIE peakiiuy Ha MOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIHALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJIEp>KaIlero OnpeenéHHYI0
KOHIIEHTPALIUIO PACTBOPEHHOTO BELIECTBA
Kontponsnas padora Ne 2 o teme

36 "DNEKTpOIUTHYECKAsT TUCCOLUAITUS.
XUMUYeCcKHe peakliuy B pacTBopax”

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJIOreHOB

39 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnoposogopon. CossiHast KHUCI0Ta
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoiicTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIui, eCIIM OJTUH MX PEearcHTOB JaH B
M30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast XxapakTeprucTrUKa 3J1IeMEeHTOB VIA-
TPYIIIIBI

46 CtpoeHue u CBOICTBA MPOCTOTO BELIECTBA
cepbl. AJUIOTpOIHbIE MOIU(UKAIINY CEPbI

47 CepoBonopo, ctpoeHue, (pu3nIecKue u




XUMHYECKUE CBOUCTBA

48 Oxkcupl cepbl

49 CepHucras KUcia0Ta u €€ CoJlu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEeHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHON MaccoBO# (00BEMHOIN) oJIe
(%) ero BbIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOI Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOYKTA PEaKIIUN

55 OO1mas xapakTepucTUKa 31eMeHTOB VA -
TpYIIIBI

56 A30T, pacIpoCTpaHEHUE B MPUPO/IE,
(bu3nuecKre U XUMHUYECKHEe CBONCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "[Tonyuenne aMMuaka, H3y4eHHE €T0
cBOMCTB"

60 Oxkcwuaet azota (I, I, 111, IV, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIoLIei cpebl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunst pocdopa (111, V) u pochopras
KHCJIOTa

[TonsiTHE O MUHEPAIBHBIX YJOOPCHHUSX.
3arpsi3HEeHNE IPUPOAHBIX BOJAOEMOB
COeIMHEHUSIMU a30Ta U pochopa
VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (IV) u
M3y4YEHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHUS 00
OpraHMYeCKHUX BEMIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BaXKHBIX
OpPraHMYECKUX BEIIEeCTBAaX — JKHpPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcun kpemnus (IV), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpaxTnueckas padora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxknelmme HeMeTaIIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEpIKaIIIero ONpPeIeIEHHYI0 MAaCCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO01mas xapakTepuCcTHKa XUMHUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJIIINYecKasi peérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOCHHS KPUCTAJIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJLIOB,

84
Metautyprusi. CriiaBsl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB ¥ pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecei ¢

88 WCIIOIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIUMCIIEHUH 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA

90 Metainsr A-rpymi. [enounsie MeTamibl

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILJIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

93 [llen1oyHO3eMEIBHBIC METAJLIBI

94 Baxueinme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

95 JKEcTkocTh BOABI M cIOCOOBI €€
YCTpaHECHHS
IIpakTruyeckas pabora Ne 8 o Teme

96 "JKECcTKOCTh BOJBI U METOJHI &€
ycTpaHeHHs"

97 AnoMuHUH




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (T0GOYHBIX MOATPYIIIL)

100 IlepBoHauasibHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TUIpoKcH b U cou xxenesa (1) u
xenesa (111)

107 UYyryH u cTanbp — CIUIaBBI JKene3a
ITpakTryeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 KonrtponsHas padora Ne 4 o teme
«Baxxuelinine MeTaIbl U UX COCIUHECHUSY

112 be3zonacHoe ncnoab30BaHKE BEILECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoa, a30Ta, CEephl,
TSDKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUU. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3TUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUH B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPE/ICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XUMHYECKHUE PEAKIIUU B PACTBOPAX.
I'maponus coneit




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[IpakTrueckas padota Ne 11. Pemenne

126 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«Mertaibl, HeMETaJUTbl U UX COCTUHCHHUS

127 PesepBHbIit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHBbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHasi U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peaKIMM Ppa3JOKEHUs, PEAKIHK 3aMEICHHs, PeaKuu OOMEHa, JK30- U
DHIOTEPMHUYECKHE peaknuu, TeIioBod dddekr peakuuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKHX TMOHATHH |
' NPUMEHSTH 9TH MTOHATHUS TPU ONMUCAHUY BEIIECTB U UX MPEBPAICHHIA
13 HCIOJIb30BaTh XMMHUECKYI0 CHUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BELIECTB
' Y YPaBHEHUIN XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo
1.5 OTpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(uIUpoBaTh XUMHYECKHE peakiuu (0 4YHCIy U COCTaBy
' Y4YacTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3 deKrTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JOJIO XMMHUYECKOTO »JJIeMeHTa 10 ¢opmyre
' COEIMHEHHH,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUS — HaOJI0JICHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BakHeilue npeacTaBUTEIN HEOPIraHUIECKUX BEILIECTBY»
21 PacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSTHIA: OKCHJ, KHCIIOTa,
' OCHOBaHHE, COJIb
59 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC NPUMECpaMU MOJICKYJIAPHBIX




YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsSI XUMHYECKUX IIPEBpAIlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeZIOBaTh IIPAaBUJIAM I10JIb30BAaHUSI XUMUYECKOM MOCY0H U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IIpaBUjaM oOOpalleHus C BEUIeCTBaMH B
COOTBETCTBUM C UHCTPYKUMSAMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XMUMUYECKHUX OIBITOB IO MOJXYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJUTH
XUMHUYECKHE HKCIEPUMEHTHINO PAClIO3HABAHUIO PACTBOPOB WIEJIOUEH U
KHCJIOT C MIOMOUIbI0 UHAUKATOPOB (JaKMycC, peHondranent, METUIOPAHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. WM. MenneneeBa. CTpoeHue aToMOB. XHUMHYECKasl CBS3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AaHHWOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMHKCBHIBATh M XapaKTepu3oBaTh TaOinmuHyro ¢opmy Illepuommaeckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKOM 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJI0KEeHUs B Ileproanueckoi cucreme

COOTHOCHUTH 0003HaueHUsI, KOTOpble UMetoTcs B Tabnuue «llepuoauueckas
cucrtemMa XxuMHuueckux oaeMeHToB JI.MI. MeHneneeBa» ¢ UHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oO0Ilee YHUCIO DJIEKTPOHOBU — paclpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

9 KIIACC

ONpeAeNnsaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111er0 00pa30BaHUs

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKpbpIBaTh  CMBICII  OCHOBHBIX XMMHMYECKMX [OHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE pEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAsl CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUIMYECKas PEeIIETKa, CILIABbl, CKOPOCTh XUMUYECKON PEaKLIUH

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aMMOCBS3b OCHOBHBIX XHMHUYCCKUX HOHSITI/Iﬁ nu
HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX — PEAKIIHMA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI'O OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «Hemeramnbel M HX COSOMHEHHS» M «MeTamabl U HX
COCIUHCHUA

XapaKTepu30BaTh (OMUCHIBATh) OOIMHE W CHENU(DUICCKUE XHUMHUYCCKUE
CBOICTBA TMPOCTHIX U CIOXKHBIX BEIIECTB, IMOATBEP)KIas OIMHCaHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAIOMIUX  CYHICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPAICHH B Pa3IMYHbIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM IOJIb30BaHUS XUMUYECKOH NOCy10i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaM oOOpalleHus C BellecTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU MO  BBINOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJIYYSHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

NPOBOJIUTH PEAKIIMHU, MTOATBEPKIAIONINE KAaUeCTBEHHbIM COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJ, HOIH,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCUIWOHBI, KaTHOHbI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XuMHMsI U OKpYXKaroIiasi Cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonsatui: [IJIK Bemectsa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEATeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TIPUYNHHO-
CJIEICTBEHHBIX CBS3€H — IJII U3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HaOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BelecTBa. Gu3nueckue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB

ITousitne o MeTomax Imo3HaHusl B XuMuH. Yucrele BemecrBa U cMecd. CriocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrtnocurenpHas aTroMHas Macca. OTHOCHTCILHAS
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomuuecTBo BemecTtBa. Mok, Monsipaas Macca. B3anMocBsI3b KOJIMYECTBa, MacChl U
yuclia CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacu€rsl mo dopmylnaM XHUMHUYECKUX
COETUHEHUN

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukaus XuMuaeckux
peakuuii (CoeAMHEHUS, PA3JI0KEHUSI, 3aMEIIICHUS, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYAOW, C MpaBUJIaMH
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYNIKe, KWIIEHHE U KOHJCHCAIUs BOJBI) M XHUMHUYECKUX (TOPEHHE CBEYH,
MpPOKAIMBaHWE MEIHOM MPOBOJIOKH, B3aWMOJCWCTBHE Mella C KHCIOTOMN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznoxeHue caxapa, B3aUMOJICHCTBHUE CEPHON KHCIOTHI C XJIOPUIIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEHCTBHE >Kele3a C
pactBopom comu menu(Il), m3yuenue crnocoOGOB pazzeneHus cMeceil (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBapE€HHOM COJM, HAOJIOJIEHHE U OIMCAaHUE pe3yJbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3nyxa. Kuciopoa — a1neMeHT U IpocToe BEIIECTBO.
Haxoxnenue kucinopoaa B npupojie, Gu3ndecKue U XMMUIECKUEe CBOMCTBA (peaKinu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONy4eHHUs KHCIOpOAa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEeKT XUMHUUECKOH PEaKIMU, TEPMOXUMHUYCCKHE YPaBHCHHs, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snemeHT m mpocTtoe BemecTBO. HaxokaeHue Bojgopoaa B IMPUPOJE,
(bU3UYECKHe U XMMHUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoydeHus. Kuciorer u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BewecTB B BoJe. MaccoBas 1o
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHus. Posib pacTBOpoB B
IpUPOAE M B JKU3HM uenoBeka. KpyroBopoT BOJbl B MpHUPOAE. 3arps3HEHHE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranuveckux coenuaenuid. Oxcuapl. Kiaccudukanms okcuaoB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @usnyeckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. Iloiryuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHM: MIENOYHM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenkmarypa ocHoBaHuil. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHe cBoMcTBa KuciaoT. Pan axktuBHoctH MeTauioB H.H. bekerosa.
[Tonyuyenue kucinoT

Comu. Homenknarypa coseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10
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I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3JlyXe, MOJy4YeHHe, COOMpaHHe, paclio3HaBaHWE M M3y4YeHHE CBOMCTB KUCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, MOJydeHHEe, COOMpaHue, pacliO3HaBaHNE M W3yUeHHE CBOWCTB BOJOPOJA
(ropenue), B3aummojencTBue Boaopona ¢ okcugoMm  meau(Il)  (Bo3moxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOIlb, HCCIEJOBaHHE OCOOEHHOCTEH pACTBOPEHHs] BEIIECTB C  Pa3IHYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJIICHHE PACTBOPOB C OIpeAeTIEHHOW MacCOBOW oei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0Opa3IoB
HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT WM MICNIOYeH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIHi
HEUTpamu3alui, TOJIyYeHWE HEpPacTBOPHUMBIX OCHOBAaHWMW, BBITECHEHUE OJIHOTO




METaljla I[pyFI/IM n3 paCTBopa COJIY, pemeHHe C-)KCHepI/IMeHTaJIBHLIX 3a1a4 110 TEME
«BaxHeime KJ1acchl HEOPraHUYECKUX COCAUHEHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHue aToMOB. XUMHUUYECKasi CBA3b. OKUCIUTENBbHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(pOTEepHBIE OKCUABI |
TUJIPOKCH/IbI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas u aauHHonepuonHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux odnemeHTtoB .M. MengeneeBa. Ilepuoasl u  rpymimbl.
®u3nuecKuil CMbICI MOPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B Ilepuoauueckoit cucreme JI.M. Menneneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIs
pa3BuTus Hayku U npakTtuku. (.M. MenaeneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (moJisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuunu. HpOIICCCLI
OKHCJICHUS U BOCCTaHOBJIEHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00paslioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3alMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUIMA
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKON CBSI3U. THIIBI KpUCTATNINICCKUX peHléTOI(,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHMYECKMX  COCOUHCHMM, TEHETUYecKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHUCIEHUS XMMHYECKHUX OJIIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX M TETEPOTEHHBIX peaknusax. lIoHATHE O XUMHYECKOM pPaBHOBECHH.
@akTopsl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUH H  IIOJIOKCHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI C UCIIOIIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Kartnonsl, annoHsl. MexaHu3M JuUCCOLMAILMU BELIECTB C PAa3IMYHBIMU BHJAMU
xumuueckon cBsi3u. Crenenb aucconuanuu. CunbHble U ciaOble 3JIEKTPOJIUTHI.
Peakuuu noHHOro oomeHa. Y ciaoBus IpOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEACTaBICHUN OO0 »3IIEKTPOIUTUYECKOM nucconmanuu. KadecTBeHHbIE
peakuuu Ha HOoHBL. [loHATHE O rMApONIU3E conel

1.7

XHUMHUYECKUHN DKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIISAMU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAVIOB U HEMETAIUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS pa3IMYHBIX (DAKTOPOB; HCCIIEJOBAHUE IIEKTPONPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca AUCCOLHUAIIMM KUCIIOT, HIeJoue u cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NPU3HAKU IPOTEKaHUsl peaklnii HOHHOro oOMeHa (00pa3oBaHME OCAJIKa, BBIJCICHUE
ra3za, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, pEeaKkIUuu pas3sIoKEeHUs, COECIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX pEaKIHUi Ha
VOHBI; PELIEHUE DKCIIEPUMEHTAIIBHBIX 3a7a4

2.1

2.2

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crernieHd okucineHus. CTpoeHHMe W (U3UYECKHUE CBOIMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NIpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMHM, HEMeTajulaMu, Ienodamu). XiopoBoxopoa. ConsHas KHCIOTa,
XUMHYECKHE CBOMCTBA, OJIydeHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4eoBeKa. BaxxHelne XJIopuasl U UX HAX0XKICHUE B IPUPOJIE

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpymnmbsl. OcOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALIMUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCIOTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxxneHue cepsl U €€ COCIMHEHUN B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTENICHH OKUCIIEHUs. A30T, paclpoCTpaHEeHUe B NpUpOAe, PU3NIECKUe
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MoslyyeHue U npuMeHeHue. Coau aMMOHHUS, UX (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, NpuUMEHeHHe. KauecTBeHHas peakuus Ha HMOHBI aMMOHMUS.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yn0OpeHHH. XUMHUYECKoe 3arps3HEHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u pochopnas kucnora, puznueckue U XUMUUYECKUE
cBoOiicTBa, monydeHue. lcmonp3oBanue ¢ocdatoB B KauecTBE MHUHEPATIbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3meMeHToB [VA-rpymnmbl. OcCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEeHU OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIe MOAU(DUKALINH,
pacmpocTpaHeHHe B MpHpoje, GU3NYECKHEe M XUMHUECKHE CBOMCTBA. AacopOius.
KpyroBoport yrinepozaa B npupoae. OKCHbI yriiepojia, uX pU3ndeckue 1 XuMUYeCKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W TPUMCEHEHUE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO MOTEIJICHUSI KIIMMaTa; MapHUKOBBIN 3P dekT. YroapHas KucioTa u eé
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIY4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavasnbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctraB u xumuuyeckoe cTpoeHue. [loHsTre 0 OMOJOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yraeBoiax — U UX POJIH B KU3HU 4YelloBeka. MaTepuanbHOE €IMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOWCTBA, MOJYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrasieHus o0 okcuae kpemMHus(1V) u
KpeMHHEBOM kuciote. CHIMKAaThl, HMX MHCIOJIb30BaHME B OBITY, MEIUIIMHE,




IIPOMBILIUICHHOCTH. BaXHeHIIMe CTPOUTENBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIEMeHT, ©OeToH, kene300eroH. [IpoOmembl  Ge30macHOTO  MCTHOJB30BaHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUUECKUH SKCIEPUMEHT: U3yUeHHE 00pa3l0B HEOPTaHNYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEaKUUid Ha XJIOPHI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMbBITHL, OTpakaromme (usndeckne u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOW  KHUCJIOThI; M3YYEHHE  XHMUYECKUX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHOW Peakluu Ha Cyibdar-
MOH U HaONIOJCHHME NpHU3HAKa €€ MPOTEKAaHWs, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THBIX U (POchOpHBIX yIOOpEeHHii; MOoJydyeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U docdaT-uoH U U3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3y4eHUE Mojenei
KPUCTAUTMIECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKA PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOJIy4YE€HHE, COOMpaHHe, paclO3HAaBaHUE W H3YYCHHE
CBOWCTB YIJTICKHCIIOTO Ta3a; MpPOBEIEHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C MPOTYKIIHEH
CUWJIMKAaTHOW MPOMBINUICHHOCTH; pEUICHHE SKCIePUMEHTAIBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

3.4

Mertamisl 1 uxX COCIMHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJZIOB HAa OCHOBAaHMM MX
nostoxkenus B [lepuonnueckoit cucreme xummuieckux aieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIMYECKAsl peII€TKa. DIEKTPOXUMUUECKHUM Psil HAallPsSHKEHUH METalIoB

dusnueckue U XUMHUECKHe CcBoicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MmeTauioB. IloHsATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBINIIEHHOCTH

HlenquLIe MCTAJJIbI: IIOJIOXKCHHEC B Hepno;u/lqecxoﬁ CUCTEME XHUMHUYCCKHX
9JICMCHTOB I[I/I MCHI[CJ'ICCBB.; CTPOCHUC HX AaTOMOB; HAXOXKACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha MNpuUMEpe HaATpUusAd U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUBI HATPHUA U KaIus. HpI/IMeHeHI/IC IIEJIOYHBIX METAIIOB B UX COCTUHCHHI

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmommueckoi
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHEe HX aTOMOB;
HaxOoxJeHue B npupoje. PU3n4ecKue U XMMUYECKUE CBOMCTBA MAarHusl U KaJlbLIMs.
Baxxneiimme coenuHeHus Kanbliusg (OKCUA, THAPOKCH, conun). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B npupoje. Puznueckue U XMMUIECKUe
CBOICTBa amoMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MeneneeBa; CTpo€HUE aTOMa; HaXOoJeHue B npupoje. uznueckne 1 XUMUYECKUE
cBoiicTBa xene3a. Oxcuasl, rugpokcusl u conu xene3a(ll) u sxeneza(Ill), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUANIOB), 0COOEHHOCTEH B3aUMOJCHCTBUSA OKCHIA KAJIbLIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); UCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJbI; Ipollecca TOPEHHs »Keje3a B KHUCIOpoje (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KajapLus, allOMUHMS, LKHKa, kene3a(ll) u xenesa(lll), mequ(1l);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHUS M TUIAPOKCHJA ILMHKA; pEIICHUE
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yeJoBeKa. XMMHs U 3J0pOBbe. be3onacHoe MCIOIb30BaHUE BELIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast moMoIb IpU XMMUYECKUX 0KOTaxX U OTPaBICHMSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, He(dTh), HPOAYKTH HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIed KyJIbTypsl M  HPAaKTHYECKOM
JIESITEIIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON ACSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6yanOHIHMC$I paccMaTpuBaTb XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENATh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQUIBHOTO MpeaMeTa Ipu Iepexojie Ha
YPOBEHB CpeaHero o0miero o0pa3oBaHus

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJIApHAas MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBaHUE, COJb (CpemHssi), XUMUYECKasl PEaKklusi, peaKIui COCTUHEHHS,
peaKIMK Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakimu, 5K30- U IHIOTEPMUUECKUE PEAKINH, PaCTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAs
KOHIIEHTpaLlUsl BELIECTBA B PACTBOPE, SAPO aTOMA, JJIEKTPOHHBIM CIIOU
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAS M
HETOJIApHAsT KOBAJEHTHAsl CBSI3b, MOHHASl CBS3b, METAJUIMYECKAs CBSA3b,
KpUCTaJUTM4ecKass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTo  OOMEHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTHUMbIe U HEOOpaTHMbIE PEAKIUH, CKOPOCTh XUMHYECKON
peakuuu, katanuzatop, [1/IK, koppo3us meTanios, CrijiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpPAIbHBIE YHAOOpPEHHs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOJHBIX UCTOYHHKOB YIJIEBOAOPOAOB (YIJIsi, IPUPOIAHOTO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJICTBE U IIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BEIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM ~ (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPUMCEHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTCJ'ILHI>IX 3aJga4

Biianenne ocHoBaMU ITOHATUHHOIO ammapara U CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (HOpMyJl HEOPTraHWYECKUX BEIUIECTB, ypaBHEHUU
XUMUYECKUX peakuuid; ocHoBaMu xumudeckoi HomeHkinaTypel (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUs d7eMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COoCTaB W 3apsan  s1apa, oO0Illee YHCIO JIIEKTPOHOB),
pacIrpeneseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aToma, dIEKTPOOTPULIATENHHOCTH), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOKEHUs 31eMeHTOB B [leprnonnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

YMenue kinaccupuuupoBarth:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUN




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJINTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIEC WX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI WU THUIPOKCHUABI MeTaymioB I[-IIA
9.2 rpyn, amromunus, menu (I1), munka, sxenesa (11 u III), okcunpr yraepona (11
' u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THasd, (QocdopHas, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYECKHUX IpPEBpaICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIUd, B TOM
YHCIIE.
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IMO3HaHUs (HaOIIOJeHHe, H3MEpEeHUe,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHUH BEIIECTB M XHUMHYECKUX
' SBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH &
peleHus
12.2 6e30macHOi paboThl C XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pYyI0BaHUEM




12.3

13

mpaBWJIaMyd O€30MMacCHOTO OOpaIeHHs C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH TOBEICHUS B LEISIX cOepexeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIoco0O0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKHMHU SIBICHUSMH; OIBITHL, HJUTFOCTPHPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHNEC aMMHaKa U U3YUYCHUEC CT'O CBOJCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJed
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPUMBIMH H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUC OAHOI'O MCTaljla
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(l)OTepHBIX CBOJMCTB
THAPOKCHUAOB AJIIOMHUHUA U ITUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Baxneinye MeTamIbl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKU IMPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKLMU Ha NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUJ-, HOAUN-, CyIbdat-, Gpocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHA-UOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajibllus, adloMUHUs, xenesza (2+) u »xeneza (3+), meau (2+),
ITUHKA

YmMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MaKpo- MU MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bopMyna. BajeHTHOCTF aTOMOB XWMHUYECKHX 3JeMEHTOB. CTeleHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BC€IICCTB. OTHOCHUTENLHASA aTOMHasd Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KonmmaectBo BemectBa. Monb. Monsipaass macca. MonspHbIE  00BEM  Ta3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akoH
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HCpI/IOI[I/I‘IeCKaH CUCTEMA XHMHUYCCKHX JJICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XuMHYEeCKuX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pHO/Ia ¥ TPYIIIHI JIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOoB, Kajus, Kaiuplus (paguyca aToMOB, 3JIEKTPOOTPHUIATEIbHOCTH,
METAIIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U UX COEIMHEHUIN B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass  cBs3b.  KoBasieHTHast — (moJjsipHass W HEMOJSIpHAs)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUUECKUX AJIeMeHTOB. MoHHas CcBs3b. MeTtamndeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemerannel u ux
coequHEHMs. MeTauibl U UX COeTUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMHU (LIENOYM U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KUCIOPOACOAEpKallne




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPeTHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJLJIIOB: BOAOPOAA,

42 XJIOpa, KHCIIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlusg, MAarHusg W KajdbUus, aJIOMHUHHS, JKele3d. OIJIEKTPOXUMUYECKUH Pl
HaIPSKEHUN METaJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
®dusnueckue U XMMHUYECKUE CBOMCTBa OKcH10B HemeTaiuioB: cepsl (IV, VI), azota(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemums(IV). Ilomydenue okcumoB
HEMETAaJUIOB
46 Xumuueckue cBoiicTBa OKcunoB: meTtawioB [A-IIIA rpynn, nwmaka, menu(Il) u
xenesa(ll, I). TTonyyenune okcua0B METAIIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allFOMUHUS, Kene3a, HUHKA). [lodydeHne ocHoBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHUCJIOT
4.9 OO0mme XuMHUECKHE CBOMCTBa cpenHux coeid. [lomydenue coneit
4.10 [Tonmyuenue, cobupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, aMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenne amMMuaka, cepHOW M a30THOM KHUCIOT B MpoMbliuieHHocTH. OO6mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTETNIEHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB
59 TennoBoil »ppeKT XMMHUYECKOH peakluH, TePMOXMMUYECKHE YypaBHEHHs. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE  peakuud. OKHUCIUTENIM U BOCCTAHOBUTEIIH.
5.3 ITpoueccsl OKHCJICHHUS u BOCCTAHOBJICHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
54 Teopust 2NIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI W
' HeRIeKTpouThl. CUIIbHBIE U cllabble 371eKTPoJauThl. CTeneHb AUCCOIHAaU
55 Peakuiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKHW3HM 4elloOBeKa. beszomacHoe




UCIIOJIb30BaHUE BELIECTB M XMMHUYECKMX peakuuil B yaboparopun u ObiTy. IlepBas
IIOMOIL [P XMMUYECKUX 0XKOTaX U OTPaBICHUAX

XVMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpelbl (KUCIOTHBIE 0K, 3arpsA3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3oTa, dpocdopa, yriepoaa, KpeMHUS U UX COSAUHEHHNA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsTHE O KOPPO3UMU METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He(Th), TPOILYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, THJIEH, alleTUJICH, 3TaHOII, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEIIIECTBA B pacCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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