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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO oO0ImIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C 1LEJIbI0 OKa3aHUS METOJUYECKON
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 IPEIMETHOE COJIEpPIKaHue, €r0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpamme 10 XUMHH — YYUTBIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpECOB OOydYaroIIUXCs, Ha NPOAODKEHHE OOY4YeHHS Ha YpPOBHE CPEIHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MYTAX PEUICHHs TI00ANTbHBIX MPOOJIEM YCTOWNYHMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alliid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUS U
dbopMupoBaHUsT  KyJIbTyphl  JMYHOCTH  OOy4armuxcs, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIENIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(GbOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TpeMeTa, KOTOPBbIN SBISETCS NEAAaroruuyeckd aaanTHUPOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIMOJIAraloluX MPEACTaBICHUN OOIIe XUMHUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XMMUYECKOU
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B 0OCHOBY T€OpEeTMYECKHX 3HAHUHN MOJOKEHBl AMIUPUYECKU IMOTYyYEHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  cOAEpKaHUST MOporpaMMbl MO  XUMHUU  TIPOUCXOAUT €
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepeHunanus — oOydeHus, BKIOYaromias  NOpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPa30BaTENbHBIX OPraHU3alMAX, PEATU3YIOIUX MPOrPaMMBbl
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
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 HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(GOpMHPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUW U CIIOCOOOB JAESITEIBHOCTU
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

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

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM 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 OOYyYaroIUXCsl K CaMOCTOSTEIbHOM II03HABATEIBHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBallMd K OCO3HaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

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

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMusy oTBoauTcs o 102
yacoB B 8 1 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a Ba roja oOy4eHusl.



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 Pa3BUTHS XUMHHU. XUMHs B CUCTEeME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax pabOTHl C XUMUYECKUMH BelecTBamu. O0opyaoBaHUE
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJABI, TOPHBIC TTOPOABI U MUHEpaIIbl. [[OHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOKHBIE BEIIECTBA.
Meramnel u HemeTtauibl. BemecrBa MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHNN MO BAJEHTHOCTH »JJeMEHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SIBJICHUS. XUMUYECKasd PEAKLMS U €€ MPU3HAKH.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.



AtomMHO-MonekysipHass Tteopus. JKuszHp u gesarensbHocth M.B. JlomoHOcOBa.
XuMUYecKre ypaBHEHHS. TUIBI XUMHUUECKUX PEaKUui (COCTUHEHUS, PA3JIOKECHHUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMHUYECKON TIOCYyZ0oM, C MpaBwiiaMu pabOThl B JIabOpaTopuv W MpHUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOoOpymoBaHueM. V3ydeHnwme wu ommcanue
¢uznyecKkux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METALIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IJIaBIEHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUS BOJAbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJbI WIH
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIGHHE C OO0pas3llaMH BeIIeCTB
KoiauuecTBoM | Mmonbs. HaOmrogeHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMUYECKUX PEaKIuil (pa3yioxKEHUE caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C
XJIOpUIOM Oapus, TMoJydeHHe U pasnoxkenue rtuapokcuaa meau (I1) mpwu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabGmroneHne u onuvicaHWe OMBITOB, WUIIOCTPUPYIOIMIUX 3aKOH COXPaHEHUS
MAacCCBl.

Baskneiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00EM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 10
W3BECTHOM OTHOCUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopona B
npupoze, puzndeckre U XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponecchl okucnenuss B kuBoMl mnpupone. Oxkcuabl. [IpuMeHeHuwe kuciopona.
CriocoObl Momy4YeHus: KUCiaopoia B 1ad0paTOpuu U MPOMBIIUIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kwucinopoga B mnpupoge. O30H — aIoTponHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YEHUE JJIS  IKUBBIX
OopraHu3MoB. Pa3pynieHue 030HOBOIO CJIOs.

TemnoBoi »hdEeKT XUMHUUECKOW pEakluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopox — »smeMeHT M mpoctoe BewiecTBo. HaxoxzaeHue Boaopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [loHsitue o kuciorax u coysix. Mcnonb3oBaHue BOJOPO/Ia B KAUECTBE
TOIUIMBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpPHAs KOHIIEHTpalus. Poiib pacTBOPOB B MPUPOAE U B KHU3HHU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHUJOB:  coyieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIAMH, C OKCUJAMU METAJNIOB, OCHOBAHUSMH U COJISIMH).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUs. MexyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoOTepHBIX TUAPOKCHAAX (HAa MPUMEpPE TUIAPOKCHIOB IMHKA W
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHbIE XMMUYECKHE CBOMCTBA Ha mIpuMepe cpeaHux coisiel. [lomydeHue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHUE, COOMpaHNEe, PaCTIO3HABAHNUE U N3yUYEHUE CBOMCTB KHCIIOPO/Ia;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

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

B3aMMO/ICicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCCJIeIOBaHNE 00pa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
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

Crpoenre aToMoB. XuMHuecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCUJIBI U THJIPOKCH/IBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. YI. MenneneeBay. [lepuoast u rpymnmsl (A- u
b-rpymer).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyisl aToMOB. DUBMUYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:
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pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKa XUMHYECKOTO JJIEMEHTa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

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

DONEeKTPOOTPUUATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHUYECKasi CBSA3b.
Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs IIOJSIpHAss CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKuCIEHHWS W BOCCTaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB;

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

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

OO01mMe ecTeCTBEHHO-HAYYHBIC TIOHTHS: SBJICHHE (TPOIECC), HAYUYHbIN (PaKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBI, €IWHUIBI H3MEpeHus, 0o0bEM, Macca, arperaTHbIe
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,

10



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

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

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

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[loBTOpeHue u yriyOieHre 3HaHUM OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTanel aTroMOB MaybiX MepuoaoB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3W: HOHHAs, KOBaJICHTHas (HEMOoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

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

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pPEakUUHU BELIECTB, MO TeEIIoBoMy 3((deKTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3PeKT XUMHUUECKON peakiuu. JK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.
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[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHUCTBYIOLIMX Macc.
@dakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHUYECKOW pPEaKlHMH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBeCHSA. PDaKTOPBI, BIMSAIOIIME HA COCTOSHHE XHMHUYECKOTO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKHUX IJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA aucconmanus. XUMHUYECKHE pPEakIMU B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y ciioBus MPOTEKaHUS PEaKIIMi HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THIPOIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOU PEAKLIUUA OT BO3IEUCTBHUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS PEaKIIMii
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);
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MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenna) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJECHHUE  OMNBITOB, HWJUIIOCTPUPYIOIIUX  TIPUMEPHl  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'mapomus conei», «DIEKTPOJIUTHYECKAS
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE 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
(B3auMOJIeliCTBUE €  MeTaJUlaMH, HEMeTaulaMH,  BOJOM,  IIeJ0YaMH).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOACOIEPHKAIUX KACIOTaX XJI0pa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJJlaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3NUeCKMe U XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [Ipumenenne cepHoil KUCIOTHI U cylbdaToB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cyiabGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.
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OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHUSA, MX (U3MUYECKHE U XHUMHYECKHE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (PU3nIecKue U XUMHUYECKHe
cBOicTBa (0OlIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT U CHEHH(PHUECKHe),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC MJOXKAH, 3arps3HEHHE BO3AyXa, TOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢undecKkrue U XUMUUECKUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arps3HEHHE OKpYXalolleld cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XHUMHUYECKHE CBOMCTBAa TMPOCTHIX BEILIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux ¢Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBbI, MOTYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOoOIeMbl aTMOC(EpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.
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[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHast kucioTa. [IpupoaHble HCTOYHUKHA 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
HEOPTraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKAThI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJIYYEHHWE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OOmue npeacTaBieHus 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
raJlIoT€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOJIOJIeHHe  Tporiecca  OOyIJIMBaHUS —~ caxapa  [oja  JCHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE C (DU3MYECKMMU CBOMCTBaMHU a3oTa, Qocpopa U UX
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

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

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS;

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;
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O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ mpoIeccoM aacopOIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

M3y4YeHHUE B3aMMHBIX IIPEBpAILICHUN KapOOHATOB U THAPOKApOOHATOB;

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

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl 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. CTpoeHHE IPOCTBIX BEIMIECTB — METALIOB. MeTrammdeckas CBI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUU PsIi  HAIPSIKEHAN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CraBbl (CTajlb, YyTyH, AIOPATIOMUHUM,
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.
Oxkcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne 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.
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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
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpOBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI XpoMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THMIPOKCUAAX 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(POTEPHBIE 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. Oxcuasl, Tuapokcuasl U conu kenesa (1) u xenesa (1), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJOru4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU IPOU3BOICTBAMM.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCIIOT, UCCJIEIOBAHME TMPOIIECCOB AJIEKTPOin3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KaJIbLUs, )KECTKON BOJIBI;

M3YYEHHE IIPOLIECCOB IIOIYYEHMS THAPOKCUIOB JKEle3a, MX XUMHUYECKUX
CBOJICTB,;
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M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OMHMCAaHWE OKpallMBaHUS TJIAMEHU WOHAMHU HATPUS, KIS U
KaJIbIINS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHUA U OKPYKAKLIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEII[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3ormacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl 1 TEXHOJIOTUU. [[pUHIUIIBI «3€JIEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoeh cpefibl. IKOJOTUUECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3naMu MarepuajgoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC MaTepHabl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEpPHAJIbI.

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

[Tepunoauueckuii 3akoH u [lepruoguueckas cHCTEMa XMMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPHUCTAJIUYECKON
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kinaccupukanys XUMHUECKHX pEaKIUi 10 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCJIOBHSIX Ha OCHOBE IMPEACTABICHUH XHUMUYECKOM KHUHETUKH U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.
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CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Meswcnpeomemmnuwie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TOHATHS: SABJICHHUE (MPOIECC), HAYUYHbIN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3aIyucHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

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

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.
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TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT —IpolleccaM CaMOINO3HAHUS, CaMOPa3BUTHUS U  COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TOCTYNKHU CBOUX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

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

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TPOU3BOJUTEIBHBIX CHUJI OOIECTBA B IIEJIOM, POJIM U MECTa HAYKU «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;
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MO3HABaTElIbHAsI MOTHBAlUg W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIICIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBJCHUS W YPOBHS JaJIbHEHIIETro
oOyueHus;

4) BOCIUTAHUA KYJbTYPbI 3/10POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKA Ha 3/I0POBBI 00pa3 *W3HU, OCO3HAHHUE TMOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHupOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU c(epbl, 0CO3HaHKE BO3MOXKHOCTH CaMOpean3allii B 3TOU
cdepe;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MIPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npo0eM U TMyTel UX PEelIeHUs; CIIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOTy4aeMbIe
MpU U3YYCHUU XHUMHH, ISl PEUISHUs 3a/lad, CBS3aHHBIX C OKPYXaIOIIeH Cpenou;
AKTUBHOE HENPUATUE JACUCTBHUM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JeATETbHOCTH SKOJIOTMYECKON HaNPaBICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX MPOTPaMMYy IO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEXKIUCIUIUTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHualbHOEC CJIMHCTBO MHpa W TMPOIECC TMO3HAaHMS (BEIIECTBO, CBOWMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIICA0OBaHNE, SKCIICPUMEHT U JIPYTHE);
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OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CﬁCTBHHMH (HOBHaBaTeHBHBIMI/I,

KOMMYHUKATUBHBIMHM,  PErYJISTUBHBIMH),  BaXHBIMU  JUII  TOBBIIIEHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJEpXaHUS Yy4deOHOro mpeamera, (GopmMupoBaHUS
KOMIETEHIIMM, a  TaKkKe  IPOEKTHO-UCCIEIOBATEIbCKON  JESITEIbHOCTH

0Oy4Jaronnxcs B Kypce XuMUU;
CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MPAKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHUS HCIOJIb30BATh IPHUEMBI JIOTUYECKOIO MBIIIICHUS IIPU OCBOCHUH
3HAHMI: PACKPBIBATH CMBIC] XUMHUYECKUX MOHITHHA (BBIAEIATh UX CYLHIECTBEHHBIE
IPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMHU MOHATUSMH); aHAIU3UPOBATD,
CpaBHMBaTh, 0000mIaTh, BBIOMpPATh OCHOBaHUSA JJs KJIACCUPUKALUUU H
CUCTEMATU3ALNH XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUil; YCTaHABIIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3UM MEXAY OOBEKTaMHM M3y4Y€HUS; CTPOUTH
JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, JEAYKTUBHbIEC, 110 AHAJIOTHH);
npeajiaraTh KpUTEPUU U BBIABISITH OOLIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3y4aeMBbIX IPOLECCaX U SBJICHUAX; MPOBOANTH BBIBOJABI U 3aKIIFOUYCHHUSI; YMEHUS
OPUMEHATh B IPOLIECCE MO3HAHUSA TMOHATUA (NPEAMETHBIE U METaIlPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIH, UCIIOJIb3yEMbIE B XUMUHU, TPEOOPa30BbIBATH
MOJICJIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PELICHUU Y4eOHBIX 3aay; C
Y4ETOM OTHUX MOJEIBHBIX IIPEICTABICHUN  XapaKTepHU30BaTb HU3y4yaeMble
XUMUYECKHUE BEIIECTBA U XMMUYECKUE PEAKLIUH.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIIEeCTB M SIBJICHUM):

YMEHHSI MPUMEHATh METOABl HAYyYHOTO ITO3HAHUS BEIIECTB M SBICHHUM Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW IMO3HABaTENIbHOM U
IIPOEKTHO-UCCIIEI0BATEIIbCKOMN AEATEIbHOCTH;

YMEHHS HCIOJb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOATENIbHO CTABUTh BOMPOCHI; aHAJTU3UPOBATh (DAKTHI, BBISBISATH
u (opmynupoBaTh MpoOiieMy, ONpEAeNsATh LEedb W 3a/ladl, COOTBETCTBYIOLIUE
pelIeHunI0 MPoOJIeMbl; IPeAaraTb ONUCATENbHYIO WIH OOBSICHUTEIbHYIO TUIIOTE3Y
U OCYLIECTBJIATH €€ MPOBEPKY; YMEHHUS IMPOBOAUTH H3MEPEHHUS HEO0OXOIUMBIX
apamMeTpoB, BBIUHUCICHUSA, MOJEIUPOBAHUE, HAOMIOACHUS M SKCHEPUMEHTHI
(peanbHble W MBICICHHBIE), CAMOCTOSITENILHO TPOTHO3UPOBATH PE3YJIbTATHI,
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dbopmynupoBath 0000IIEHHUS] W BBIBOJBI 1O pe3yjbTaTaM IMPOBEACHHOTO OIIBITA,
WCCJIEIOBAHUS, COCTABJIATh OTUET O MPOJIEIAHHON padoTe;
Pabora ¢ unopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMALUU (HAy4HO-
HOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJEp)KaHHA, CIpPaBOYHBIE IOCOOMS,
pecypcsl MHTepHEeTa); aHaMM3UpOBaTh HHPOPMAIUIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
UHPOpPMAIMIO, 3HAYUMYIO JJIs pEIICHUs y4eOHOW 3akauu; yMEHHs NPUMEHSTh
pas3auyHble METOAbl M (QOpMYyJIUpPOBaTh 3alpochl IMpPU IIOUCKE MU OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopManuu (cxeMbl, rpauku, AUArpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEICTBA pabOTHI C
XUMUYECKON uH(pOpMaIMel; NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (DOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPECTABIATh TMOJIYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMMYHO BBICTYyNAaTh C TPE3CHTAIMCH
pE3yJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(WIKM) TUCKYCCUM 3aJ1aBaTh BOMPOCHI MO 00CYk IaeMOM TeMe U BBICKA3bIBATh UCH,
bopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOJTHEHUS MPEJI0OKEHHON
3aJ1ayi.

2) ymeHus yueOHOTO COTpYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJIb, paACHpEeAeisaTh 3aJaud MEXIY
YJICHAMH TPYIIBI; BBITOJHATH CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUS C JACUCTBUSMU JPYTUX WICHOB KOMAaHbI, OMPEACNSATh KPUTEPUU TIO0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHMSIMHU, «MO3TOBOM INITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS
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OBnaneHue YHUBEPCAIBHBIMH YYE€OHBIMU PETYJISATUBHBIMH JIEHCTBUSMU
BKJIFOYAET Pa3BUTHUE CaMOOPIraHMU3alMM, CAMOKOHTPOJS, CaMOKOPPEKIMH, B TOM
quce:

YMEHUs peulath y4eOHble M HCCIIEOBATENIbCKUE 33/aYl: CaMOCTOSTEIbHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMH C YYETOM CaMOCTOSATEIbHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpH pElICHUU yueOHON nin
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 0000IIEHNS U BBIBOBI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYILECTBISATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AOpO C MPEAMETHBIMU pe3yjbTaTaMH 0a30BOTO YPOBHSI, COIJIACOBAHBI MEXKIY
co00i, YTO TO3BOJISIET PEAM30BHIBATH YIIIYOJIEHHOE H3Y4YEHHME KaK B paMKax
OTIEIBHBIX KJACCOB, TaK H B paMKax peaju3alld HWHIUBUIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepiieHHH peann3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajbHee OCBOMTH MaTepHall, OBJaJETh PAaCIIUPEHHBIM
KPYroM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIKOYAIOT: OCBOCHHE OOYYAIOMIMMHCS HAYYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUuyYecKux s NpeIMETHON
obnactu «XUMHS»; OCHOBBl HAyYHOTO MBILIUICHUS; BBl JAESITEIBHOCTU IIO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEHUIHOrO OOYYEHMsS Ha CIEAYIOLEM YpOBHE
oOpa3zoBaHusl.

K koniy oOyuenus 6 &8 kaacce y oOywaromerocs OyayT chopMupoBaHbl
CIIEyIOIIe TpPEeIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUUYECKHUX TIOHSATHM: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, METajll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
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OTHOCHUTEJIbHAS ATOMHAsi W MOJIEKYJSIpHAss Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas [JOJs XHMHYECKOrO OJJIEMEHTa B COCAUHEHUH,
MOJIIPHBIA 00BbEM, OTHOCUTEIbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
cojib, amOTepHbI OKcHa, amM(pOTEPHBIA THUIPOKCHA, XHMHYECKash peaKIus,
KJaccu(ukanus peakiuii: peakiiii COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, PeaKIuu
3aMEIEHUS], peaKkUuu OOMEHa, 3K30- U SHJIOTEPMHYECKHE PEAKLMH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHYECKasi CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAas CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BEHIECTBA
(mporieHTHAs KOHLIEHTpAIusl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHUE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMU, METOJI AJICKTPOHHOIO OaaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

OTPEJIENISTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICKHOCTD
BEILECTB K ONPEACICHHOMY KJIaCCy COEMHEHUN 1o (GopMynam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOU M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MACChl BELIECTB, MOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPUH, 3aKOHa ABOTAaIpO U €ro CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCIJICIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEaKIIUK;

JEMOHCTPUPOBATh MOHMMAHUE MEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEeHUS B [leproanueckon cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CHUCTEMbl XMMUYECKHUX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas moarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manabsie Iepuoab» U «OOJbIINe
IIEPUOJIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB M 3apsjl
sapa, o0IIee YUCIIO JEKTPOHOB U PACHPEEIICHNE UX MO 3JIEKTPOHHBIM CIIO0SIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacmpenesieHueM 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;
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KJIACCU(PUIIMPOBATh XUMHUYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKHUE Peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeroBoMy 3G (heKTy);

XapakTepu3oBaTh (ONUCHIBAaTh) (U3MYECKHE U XHMHYECKHE CBOMCTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKIasi MpUMepaMH MOJIEKYJISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIi;

ONMKCHIBATH POJIb KUCIOPO/A, BOJOPOJA U BOABI B MPUPOJHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATH W TPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IMPOTEKAHUSI XUMHUYECKUX MPEBPALLIECHUI B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJTI0 XUMUYECKOTO AJIEMEHTa B COCMHEHUH,
MAacCOBYIO JOJIF0 XHMHYECKOTO dJEMEHTa Mo (QopMylie COCTUHEHHs, HAXOIUTh
npocTeiyto GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEILECTBA B PAacTBOPE, MOJISIPHYIO KOHIIEHTPAILMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

NPUMEHATh OCHOBHBIC OTEPAIM MBICIUTEIBHON NESTEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IPUYUHHO-CIEICTBEHHBIX CBsSI3el — I HW3Y4YEHHMs] CBOWCTB BEIIECTB U
XUMHUYECKUX peaklui, eCTeCTBEHHO-HAyUHbl€ METOJbl TIO3HAHUS — HAOJIOJEHUE,
U3MEpEeHHe, MOJCTUPOBAHUE, SKCIEPUMEHT (peanbHbli W MBICIEHHBIA) — MAJIA
OCBOEHUS Y4EOHOTO COJIEPIKAHUS;

pacKpbIBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBSI3U MEXIy pealbHO HAOMIOIaeMbIMH XUMHUYECKHUMHU
SBIICHUSIMU U TIPOIIECCAMM, MTPOUCXOSAIIMMHA B MaKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTO0Opa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCTIONb30BaHUU XMMHUYECKOM TIOCyAbl M O0OpyIOBaHHS, a Takke IMpaBHiia
oOpallleHus] ¢ BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA M KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JIOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELICHUIO
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AKCHEPUMEHTANbHBIX 3a7a4 10 TemMe «OCHOBHBIE KIJIACChI HEOPraHUYECKUX
COCIMHCHUI;

JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHUMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHUsI 6e30MacHOro oOpalieHus: ¢ BElleCTBAMH, HUCIOIb3YEMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHKME MPABHUII TIOBEICHUS B LIETIAX COEPEKESHMUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyarormierocs OyayT copMHUpOBaHBI
CIICYIOIE TPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKAN AJIEMEHT,
aTOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, »JJEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCIICHUSI, XUMUYECKasi peakius, TEIIoBol 3pPeKT peakiyu, MOIb, MOJSPHBII
00bEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, NEKTPOJIUTHUECKASI TUCCOLMALNS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PpPEaAKIUH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIINH, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJICHUE U BOCCTAHOBJICHUE, DJIEKTPOJIM3, aJIOTpomnus, amMpOTEpPHOCTH,
XUMHUYECKasi CBS3b (KOBAJCHTHAs, MOHHAsS, METAJIMYECKasi), MEKMOJEKYISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuibl Ban-nep-Baanbca), KoMIuiekcHbIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, TPaHELICHTPUPOBAHHASA KyOuueckas,
reKcaroHajgbHasl TJIOTHOYMAKOBAaHHAsS), KOPPO3Usl METAIJIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKON peaKkuu, KaTalnu3, XUMUYECKOE PAaBHOBECHUE, PJIEMEHThl XUMUYECKON
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11IK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONMPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XUMHUUYECKOW CBS3M (KOBAJECHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHUSIX, 3aps]l HOHA [0
XUMUYECKON (hopmysie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEQMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:
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ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
rpyIay, «Majble IEPUOBI» U «OOIBIINE IEPUOABDY;

OOBSICHATH CBSI3b TIOJIOKEHMS dJieMeHTa B Ilepuoauyeckoit cucreme ¢
pacupeneIeHueM dJICKTPOHOB II0 JHEPreTUYECKHUM YPOBHAM, IOJYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIJICISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COeTMHEHUN (KUCIIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHJIOB W THJPOKCHJOB) B Ipejeaax MaJIbIX MEPHOJI0B U TJIABHBIX MOATPYII C
Y4YETOM CTPOCHMS UX ATOMOB;

PacCKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIUTHUECKON TUCCOoIUaIng, 3akoHa ['ecca
U €ro CIJEJICTBUI, 3aKOHa JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaNOpaBJICHUS CMEMIEHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEILIECTB, O
TeII0BOMY 3(P¢deKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTENICHEH OKMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHIO
KaTaau3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUUYECKHE CBOICTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIINIM;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOMALINH KUCIIOT, HIEI04Yen
U COJIeH; TOJHBIE W COKpAIEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLECCOB THAPOIM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiuii, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MPEACKA3bIBATh XapaKTep CPebl B BOAHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XHMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMa3, KpeMHuUi, 60op, azot, ¢ocdop,
cepa, XJop, HATPUM, KaJvii, MarHuu, KaJlbl{uii, aJIIOMUHUM, KEIE30, MEIb, LIMHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJIOPOJI, cepoBomopon, okcuabl yriaepoaa (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u docdhopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ochopHas, yrojbHas, KPEMHHUEBas KHUCIOTHI,
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okcuabl U ruapokcuabl MetamwioB |A—IIA-rpynmn, amomunus, meau (1), nunka,
xenesa (I u 111));

MOSICHSTh COCTaB, OTACJbHBIE CIIOCOOBI IMOJYYEHHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTHI M MX coiu, rajoreHuanl kpemuus (1V) u docdopa (11l u V), okcua u
ruapokcust xpoma (111), mepmanranar kanus;

OTKCHIBATh POJIb BAXKHEUIINX M3Y4aeMbIX BEIIECTB B MPUPOTHBIX Mpolleccax,
BIIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3IMYHBIX OTPACIISIX IKOHOMHKH,
UCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJOTU;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM COJEpKallMecss B BOAHBIX pacTBOpax
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynb@ua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, KaJblus, alIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIINX M3Y4a€MbIX BEIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUIN B Pa3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONM KHHETHKHU H
TEPMOIMHAMHUKH;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QOopMyJe COEAUHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOpPE, MOJBHYIO JIONI0 XUMHYECKOIO »JJEMEHTa B
COCMHEHUH, MOJIIPHYIO KOHLIEHTPALMIO BEIECTBA B pPacTBOpE, HAXOAWUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEaKIMid C Y4ETOM HEeJAOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuwia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCTIONb30BAaHUU XHMHUYECKOM TOCyIbl W OO0OpYyIOBaHHs, a TakkKe IpaBHia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) U PEHICHHUIO
DKCMIEPUMEHTAIBHBIX 3a7ad MO0 TeMaM Kypca, MPEACTaBIsATh pPe3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBIISTH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIllMd MBICIUTEIBLHON MEATeTLHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
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BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUs (HAOIIOJeHUE, N3MEpPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEHIECTBAMH,
UCIIOJIb3yEeMbIMM B TIOBCEJAHEBHOM IKU3HM, TIpaBWJIa TIOBEJACHUS B LEIAX
cOepexxeHus: 370pOBbSl W OKPYXKAIOIIEW NPUPOIHON Cpenbl, MOHUMAaTh Bpea
(OTacHOCTh) BO3MCWUCTBHS Ha JKUBBIE OPTaHU3MBI OIMPEACIECHHBIX BEIIECTB,
MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIEHUS M MPEIOTBPAIICHUS WX BPETHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OEIKOB, YTIEBOJAOB JIJIsi OpraHU3Ma YEJIOBEKa;

UCIIOJIb30BaTh MOJIyYCHHBIC MpeACTaBieHUs O cdepax mpodeccruoHambHOM
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KAK OCHOBY
U1l IpO(heCCHOHANBFHON OpPUEHTAIlMd M 1T OCO3HAHHOTO BBIOOpAa XMMHUHU Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOKECHUU OOyYEeHHS Ha YpPOBHE CPEIHETO
oO1mrero o0pazoBanus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIENOBATEIBCKON AEATEIBHOCTU
XUMHUYECKOH M XHUMHKO-IKOJOTHYECKOW HAIMPaBICHHOCTH, TPHOOPECTH OIBIT
MIPOBEICHMS YUEOHBIX UCCIICIOBAHMN B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
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 8 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 18 1
peakiumn
Hroro no paszneny 26
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 14 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 15 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 14 1 1
HEOPraHUYECKUX COCAMHEHUI
Wroro no pazueny 51

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3jaeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKHCIUTETBHO- 6
BOCCTAHOBUTEJILHBIE PEAKITUU
Hroro no pazgeny 24
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 7
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MPOTEKaHHS 13 1 1
XUMHYECKHX PEeaKkIuit
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 13 1 5
XUMHUECKUE peakIM B pPacTBOpax
Hroro mo pazueny 33
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 10 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 12 1 2

KPEMHHI, UX COeIUHEHUs. bop
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Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

36

3.1 OO0uIre cBOIiCTBAa METAJIIIOB 5
3.2 Baxkueiimye Metasuibl 1 UX COSIUHEHUSI 16 2
Hroro no pazgeny 21
Paszpnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 3
' OCHOBBI DKOJIOTHYECKOM IPaMOTHOCTH
Hroro mo pazueny 3
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpeHue u 0000IIEHNE 3HAHUI 3 )
' OCHOBHBIX Pa3JIeNIoB KypcoB 8—9 KiiaccoB
Htoro no paznemny 8
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 11
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer xumuu. Ponp xumuu B
XKU3HM uenoBeka. [lonsitue 06
HMCTOPHUH BO3HUKHOBEHHS U
pPa3BUTHUSL XUMUU. XUMUS B
CUCTEME HayK

bubnuoteka [{OK https://m.edsoo.ru/ff0d210c

Tena u BemecTBa. Pusuyeckue u
XUMHYECKHE CBOMCTBA BEIIIECTB

du3znyecknue U XUMHUECKHUE
SIBJICHU

[ToHsTHE O TEOPETUUECKUX
METOJIaX IT03HAHUs B
€CTECTBEHHBIX HayKaX. McTouHuKH
XUMHUYECKON HH(popMaIuu

[IpeacraBnenus 0 HAy4YHOM
MO3HAHUU HA YMIIMPHUUECKOM
ypoBHe: HaOJI0IeHue, U3MEPEHNE,
HKCHEPUMEHT, MOJICTUPOBAHHUE.
[TonsaTue o meronax paboThI ¢
XUMHUYECCKHUMHU BCIICCTBAMMU.
O6opymoBaHue MKOJIbHON
XUMHUYECKOH 1abopaTopun

bubnuoteka [{OK https://m.edsoo.ru/ff0d210c

POII
https://resh.edu.ru/subject/lesson/1485/main/

bubmuoteka [{OK https://m.edsoo.ru/ff0d227e

bubnmoreka [{OK https://m.edsoo.ru/ff0d227e

[Ipaktuyeckas padora Ne 1 o

bubnmoreka [{OK https://m.edsoo.ru/ff0d23dc
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teme "llpaBuina paboTel B
nabopaTopuu U MPUEMBI
oOparieHus ¢ J1abopaTopHbIM
obopynoBanueM"

HucTele BelecTBa U CMECH.
CriocoOsI pa3jienieHust cMecei

bubnmoreka [{OK https://m.edsoo.ru/ff0d26ca

10

11

12

[IpakTuueckas paborta Ne 2 o

teme "Pa3znenenue cmeceii (Ha

IIpUMEPE OYUCTKH IIOBAPEHHON
conn)"

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
anemMeHThI. [IpocThie U ClI0KHbBIE
BemiecTBa. BemecrBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

Xumudeckas popmyna.
BaneHTHOCTH aTOMOB XMMHUYECKUX
anemeHToB. OnpeneneHue
BAJICHTHOCTH aTOMOB TIO
dhopmynaM OMHAPHBIX COCTMHEHUM

3aK0H MOCTOSHCTBA COCTaBa
BEILIECTB

OTtHocuTeNnbHASI aTOMHAs Macca.
OTtHOcHTENbHAS MOJIEKYJIISIPHAS
Macca. Beruucnenus
OTHOCHUTEIILHON MOJIEKYJISIPHOMN
MAacChl BEUIECTBA, MOJISIPHOMN
MAaccChl, MacChl BEUIECTB U

bubnmoreka L{OK https://m.edsoo.ru/ff0d28c8

bubnmoreka [{OK https://m.edsoo.ru/ff0d2a6c

bubnuoteka [{OK https://m.edsoo.ru/ff0d2eae

bubnmoreka [{OK https://m.edsoo.ru/ff0d2eae

bubnmoreka [{OK https://m.edsoo.ru/ff0d323c
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KOJIMYCCTBA BCIICCTBA

13

MaccoBas 1071 XUMAYECKOT0
DJICMCHTA B COCIMHCHMH.
BrrunciaeHus MaccoBoil 10
XAMHUYECKOI0 3JICMCHTA I10
(dhopMyIie coeTMHEHUS

bubnmoreka [{OK https://m.edsoo.ru/ff0d350c

14

15

16

Haxoxnenue npocreitmieit
(hOopMyIIBI BEIIeCTBA IO MACCOBBIM
JIOJISIM DJIEMEHTOB

Brruucnenus npocreniei
(dbopMyIibI BelecTBa 0 MacCOBBIM
WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB

KommuectBo BemecTsa. MoJb.
BzaumocBs3b KOJIM4YE€CTBA, MaCChl
" YUCiia CTPYKTYPHBIX CAUHUIL]
BCIICCTBA

bubnmoreka L{OK https://m.edsoo.ru/ff0d350c

bubmuoteka [{OK https://m.edsoo.ru/ff0d350c

bubmuoreka [{OK https://m.edsoo.ru/ff0d5230

17

MOJ'ISIpHaSI Macca CMECH BEIICCTB.
MonpHasg g0as XUMHUYECKOr 0O
9JICMCHTA B COCIMHCHHNHA

POIII
https://resh.edu.ru/subject/lesson/1487/main/

18

Haxoxnenue npocreiimen
(hopMyIBI BElIeCTBa MO MOJTBHBIM
JOJISIM DIIEMEHTOB

https://urok.1sept.ru/articles/631418

19

20

XHWMHYECKHUE SIBICHHUS.
XuMHUYecKas peakuus u eé
MpU3HAKU. 3aKOH COXPaHEHUS
Macchl BEUIECTB

ATOMHO-MOJIEKYJISIpHAsl TEOPHUS.
Kusee u gearensbHOCTs M. B.

bubnuoteka [{OK https://m.edsoo.ru/ff0d37fa

bubnmoreka [{OK https://m.edsoo.ru/ff0d40c4
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JlomoHOCOBa

21

22

23

24

25

26

XUMUYeCKUe ypaBHEeHUs. THUIIbI
XMMHYECKUX PEAKIUI

PacuéTel Mo XUMHUYEeCKUM
YpaBHEHHSIM KOJIMYECTBA U MACChI
WCXOJIHBIX BEIIECTB HUJIIH
MPOAYKTOB PEAKIIMU

Beruuciienus mo ypaBHEHUsIM
XUMHAYECKON PeaKIuy: KOJIHIECTBA
BEIIECTBA, MACCHI 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE
pPEareHTOB WU MPOYKTOB
peakiuu

Brruncnenus no ypaBHeHUSIM
XUMHUYECKOHN peaklnu: KOJIHUeCcTBa
BEIIECTBA, MACCHI [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
pEeareHTOB WM IPOIYKTOB
peaknuu

O0o0011IeHNEe U CHCTEMATH3ALIHS
3HAHUH

KonTponbnas padora Ne 1 o teme
"BemecTBa 1 XUMHUYECKUE
peakuun"

bubnmoreka [{OK https://m.edsoo.ru/ff0d3f34

bu6mmorexa LIOK https://m.edsoo.ru/ff0d5708

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

bubnmoreka [{OK https://m.edsoo.ru/ff0d4290

27

28

Bo3nyx — cMmech razos. [lonstue
0 razax.

3akoH ABorajpo. MomsipHbIi
00BEM Tra30B

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

bubnmoreka [{OK https://m.edsoo.ru/ff0d542e
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Brruuciennsa o0béMa, KOJIMYECTBA

29 BEILIECTBA ra3a 10 U3BECTHOMY €T0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA, O0BEMY
OTHOcHUTENbHAS TNIOTHOCTH T'a30B.
30 Brruncienus oTHOCUTEIIBHOM POLI
https://resh.edu.ru/subject/lesson/2731/start/
IINIOTHOCTH I'a30B
OnpeneneHre OTHOCUTEIIbHOM
MOJIEKYJIIPHON MACChI
31 ra3000pa3HOro BEIIECTBA IO POLI .
. . https://resh.edu.ru/subject/lesson/2731/start/
NU3BCCTHOU OTHOCUTCIIBHON
IJIOTHOCTH
BrerunciieHus OTHOCUTEIILHOM
32 MOJIEKYJIIPHON MaccChl rasa 1o POIII
HU3BECTHOM OTHOCUTEIHLHOM https://resh.edu.ru/subject/lesson/2731/start/
TIOTHOCTH
OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
33 XUMHYECKUX PEaKIUiX. POIII
Boraucnenns 00EMOB Ta30B 110 https://resh.edu.ru/subject/lesson/2731/main/
YpPaBHCHHUIO XAMHUYECKON pCakuuu
Kucnopon — aneMeHT u npocroe
34 BemecTBo. Okcuibl. CriocoObl POII
MIOJIy4YEeHUS KUCI0pOJa B https://resh.edu.ru/subject/lesson/2447/main/
71a00paTOPHUH U MPOMBIIIJIEHHOCTH
[IpakTuueckas padborta Ne 3 o
35 reme "Tlonyuenne u codupanne bu6nmoreka [{OK https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHE €TO
CBOMCTB"
36 KpyroBopor kucnopona B POIII
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npupojie. O30H - AIOTpONHAs
MoTUUKAIHS KHCIOPOoIa

https://resh.edu.ru/subject/lesson/2447/main/

TemnoBoit 3¢ ekt xumMuaeckoit
peaKiyu, TEePMOXUMUYECKHE

37 bubnmoreka [{OK https://m.edsoo.ru/ff0d4790
YpaBHEHHSI, IK30- U
SHAOTEPMHUUYECKUE PEAKIIHH
Tomuso. Mcnions3oBaHue yrist u
38 MeTaHa B KaueCTBE TOILIMBA. bubnuoreka I{OK https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHue Bo3ayXa.
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKON PEaKIUU: KOJTUIECTBA
BeIlleCcTBa, 00bEMa, MacChI 1O
39 HM3BECTHOMY KOJINYECTB POLI
Y . y https://resh.edu.ru/subject/lesson/2448/main/
BEIIECTBa, 00BbEMY, Macce
peareHToB Wik NPOIyKTOB
peaknuu
NH®OVYPOK https://infourok.ru/kontrolnaya-
KontponbHas padora Ne 2 o Teme - .
40 "B Kucn Oxcrn" rabota-po-himii-na-temu-vozduh-kislorod-
O3AYX. BHACHOPOAL. LIKCHA oksidy-7002861.html
B N
41 OHOPOA = STCMCHT M HPOCTOe Bu6muorexa LIOK https://m.edsoo.ru/ffod4ddo
BEILIECTBO
CnocoObl TToTyue oxopona
42 FOCODBI HOMYHEHIL BOAOPOAR b Bu6mmorexa LIOK https://m.edsoo.ru/ffod4ddo
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH
[Tpaktrueckas padota Ne 4 o
43 teme "l[lomydenue u coOupanue bu6mmoreka IIOK https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3YYEHUE €r0 CBOMCTB"
44 Hcnonp3oBanue Bogopoaa B POl

KadC€CTBC TOILJIMBA

https://resh.edu.ru/subject/lesson/3119/main/
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TlonaTue o KMUCIIOTaX U COIIAX.

POIII

45 CocTtaB KUCIIOT U conen https://resh.edu.ru/subject/lesson/2055/main/
Brruucienns o0béMa, KOJIMYECTBA
46 BEILIECTBA ra3a 10 U3BECTHOMY €T0 POLI . .
. https://resh.edu.ru/subject/lesson/2063/main/
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
47 Borancienns 00EMOB Ta30B 110 PO
YPaBHEHUIO XUMHUYECKOW peakluu https://resh.edu.ru/subject/lesson/2063/main/
Boluucnenus no ypaBHeHUSIM
XMMHYECKON peaKIuu: KOJIMYEeCTBA
BEIlleCTBa, 00bEMA, MACChI 110
48 W3BECTHOMY KOJIMYECTBY PoLI . .
. https://resh.edu.ru/subject/lesson/2063/main/
BellecTBa, 00bEMY, Macce
pEeareHTOB WX MPOIYKTOB
peakiumn
49 Puorrieckue caofcrsa BofEL. Boza bubmuoreka [{OK https://m.edsoo.ru/ff0d587a
B IIpUpPOJIE
AHann3 ¥ CHHTE3 — METOJIBI
50 M3y4YEHUs COCTaBa BOBI. bu6mmoreka LIOK https://m.edsoo.ru/ff0d587a
XHMHYECKHE CBOMCTBA BOJIBI
51 CocraB ocHOBaHMI PSHI
https://resh.edu.ru/subject/lesson/2442/start/
PactBops1. PactBOoprMOCTB
BellecTB B Boxe. HaceimeHunie u
52 HEHACHIIIEHHBIE, bubmuoreka I{OK https://m.edsoo.ru/ff0d5b40
KOHIICHTPUPOBAHHBIE U
pa30aBiIeHHbBIE PACTBOPHI
53 Criocobst Bbipanenis Bu6maorexa LIOK https://m.edsoo.ru/ffod5h40

KOHIICHTPAILIUU PACTBOPOB:
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MaccoBas J10J1s1 PACTBOPEHHOTO
BELIECTBA, MOJIApHAs
KOHLIEHTpAaLUs

[Tpaktuyeckas padora Ne 5 o
teMe "[IpuroroBieHue pacTBOpoB
C OIpeAcIEHHON MacCOBOM 10JEr

aCTBOPEHHOI'O
54 zemeCTI;a T — bubmuoreka [{OK https://m.edsoo.ru/ff0d5eba
PacTBOPOB € ONpeIeIEHHON
MOJISIPHOM KOHIIEHTpalueu
pacTBOpEHHOTO BeriecTra'
BrruncieHus ¢ uCnojib30BaHUEM PO
55 MOHSTHUA «MaccoBas HOJIs . .
https://resh.edu.ru/subject/lesson/2062/main/
BEIIECTBA B PACTBOPE»
BEIYHCICHHS C HCITOTh30BAHIEM SKnacc https://www.yaklass.ru/p/himiya-
OHSITHS. «MOISPHAS spo/programma-144-ch/dispersnye-sistemy-
56 COHLICHTDALIS pa TBODEHHOL 7446472/issledovanie-svoistv-dispersnykh-
OHUCHTPAHA PACTBOPEHHOTO sistem-dlia-ikh-identifikatcii-7446657/re-
BellecTsay 77d3687e-4514-4d8e-9cf9-fe699d6fb9b0
Ponw pactBopoB B mpupoae u o
SCH3HH TeoBeKa. KpyroBopot SKnacc https://www.yaklass.ru/p/himija/8-
57 BOJEL B IIDHDO e' 3arDs3HEHIC klass/voda-rastvory-poniatie-ob-osnovaniiakh-
A pHpoL .O p 7557214/rastvory-58607/re-39846aef-6a50-
TIPHUPOJHBIX BOJL. LIXpata 1 4a45-h6e1-010606ab1174
OYHCTKA IPUPOJIHBIX BOJ
Briunciienus ¢ UCoiab30BaHUEM POIII
58 rpadMKOB paCTBOPUMOCTH JIJIS . .
. https://resh.edu.ru/subject/lesson/2062/main/
pacuéToB pacCTBOPUMOCTH BEIIECTB
59 Brruncinenus ¢ HcnoiIb30BaHUEM POII

IIOHATHS «MacCcoBas JOJIA

https://resh.edu.ru/subject/lesson/2062/main/
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BCIICCTBA B paCTBOPCH

Brrancnenus ¢ Ucnojab30BaHUEM
IOHATHA «KMOJIIpHasA

POIII

60 . .
KOHIICHTpAaLUsl paCTBOPEHHOTO https://resh.edu.ru/subject/lesson/2062/main/
BEIIECTBA
Boruncnenus ¢ ucnoib30BaHUEM

61 rpauKoOB PaCTBOPUMOCTH JIJIS POLI

p . p p a https://resh.edu.ru/subject/lesson/2062/main/
pacuéToB pacCTBOPUMOCTH BEIIESCTB

62 O00011IeHNE U CUCTEMATU3AIUS
3HAHUU
Kontponbnas padota Ne 3 o reme NMH®OYPOK https://infourok.ru/magazin-

63 "Bonmopoxa. Boxa. PactBopsr. materialov/kontrolnaya-rabota-3-vodorod-voda-
OcHoBanus" rastvory-osnovaniya-618651
OKcHabl: cOCTaB, KJIacCU(HUKAIIHS,

64 g uican Bubmorexa [IOK https:/m.edsoo.ru/ff0d664e
TPUBUAJIBHBIC HA3BAHUA
[TonydyeHnue u XuMu4YecKue

65 qu bubmuoteka [{OK https://m.edsoo.ru/ff0d664e
CBOMCTBa OKCHJIOB
[TonsiTHe 0 ruapoKCHUAaX —

66 OCHOBaHUSX U bubnuoteka L{OK https://m.edsoo.ru/ffOdfee2
KHCIIOPOJICOACPIKAIIUX KHCIIOTaX
dusnueckre U XUMUYECKUE

67 cBoiicTBa kucinot. [lonydenue bubnuoreka L{OK https://m.edsoo.ru/ffOdfee2
KHCIIOT
Knaccudukanus ocHOBaHUH.

68 [1€noum, UX CBOMCTBA U CIIOCOOBI bubnmoreka [{OK https://m.edsoo.ru/ff0d67ca
TIOJYYEHHUSA

69 HepacTBopumble OCHOBaHUsA, UX POIII

CBOWCTBA U CIIOCOOBI OJTYUYEHUS

https://resh.edu.ru/subject/lesson/2443/main/
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70

71

72

[TonsaTue 06 amdporepHbIX
TUIPOKCUIAX: XUMUYECKUE
CBOICTBa U MOJIyYEHUE.
[IpumeneHne BaxxHEUIINX
OCHOBaHMI

Comnu: coctaB, kinaccupukanus,
TpUBHAJIbHbBIC HA3BAHUS.
dusnueckue U XMMUYECKHe
cBoiicTBa coineil. [lonyuenue
coueit

I'enetmueckas CBA3b MCXKIAY

KJIaCCaMH HEOPTaHHUYECKUX
COETUHEHUN

POII
https://resh.edu.ru/subject/lesson/2443/main/

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

73

[IpakTnueckas padora Ne 6.
PCHIeHI/Ie BKCl'IepI/IMeHTaJ'IBHI)IX
3aj7a4 110 TeMe «OCHOBHBIEC KJIACCHI
HEOPTaHUYECKUX COCTUHEHUI»

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

74

Brruucienus mo YpaBHCHUAM
XUMHAYECKON pEakIuu: KOJIHIECTBA
BEIIECTBa, 00bEMA, MAaCCHI 10
HU3BCCTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce
pEareHTOB WU MPOYKTOB
peakiuu

POIII
https://resh.edu.ru/subject/lesson/2448/main/

75

Brrunciiennst Macchbl MpoyKTa
peaKuuu 1Mo U3BECTHOM Macce
OJIHOT'O U3 UCXOJIHBIX BEILECTB,
B34TOr'0 B BUJIE pacTBOPA,
COZEPIKALLETO ONPEAECTEHHYIO

POIII
https://resh.edu.ru/subject/lesson/2448/main/
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MacCCOBYIO JIOJIFO PACTBOPEHHOTO
BEIIECTBA

Kontponsnas padora Ne 4 o teme

bu6mmoreka [JOK

76 "O
CHOBHPBIC KIACCHT . https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITII
77 XMMHYECKUX 3J1eMeHTOB. [loHsTHE bubmuoreka [{OK https://m.edsoo.ru/00ad9ffa
O TPYIINAxX CXOJIHBIX PJIEMEHTOB
DJIeMEeHTHI, KOTOPBIE 00Pa3yIoT
78 am(poTepHbIC OKCI:/I bl U e POLI
P A https://resh.edu.ru/subject/lesson/2684/main/
TUAPOKCH]IBI
79 [lepuoanueckuii 3akoH. OTKpBITHE bubmuoreka [JOK
[Tepuonuueckoro 3akoHa https://m.edsoo.ru/00ada52c
Koporkonepuoanas n
JTUHHOIIEPHOHAS (DOPMBI
80 ﬁe 1o I/I‘IIZ:CKJ;ﬁ CI/I((i‘,)TepMBI bubmorexa HOK
PHO https://m.edsoo.ru/00ada52c
XUMHUYECKUX dyiemeHToB JI. 1.
Menpeneesa. [lepuoibl u rpymmbI
81 OCHOBHBIE CBEICHUSI O CTPOCHUH bubnunoreka [JOK
atomoB. COCTaB aTOMHBIX SJEP https://m.edsoo.ru/00ada342
82 N30T10mBI Kak pa3sHOBUAHOCTU bubnnoreka [JOK
aTOMOB XMMHUUYECKOTO JJIEMEHTA https://m.edsoo.ru/00ada342
83 DIIEKTPOHBI. DJIEKTPOHHAS bubmuorexa [JOK
opouTab https://m.edsoo.ru/00ada6bc
ODHepreTH4YecKue YpoBHHU 1
84 1o . OBHH aTOM;"I;- -, d- bubmorexa HOK
dd L https://m.edsoo.ru/00ada6bc
opOuTamn
85 DNeKTpOHHBIE KOH(MUTYpAINH U bubnmoreka [JOK
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2684/main/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JIEKTPOHHO-TpaHUECcKue
(bopMyIIBI aTOMOB

https://m.edsoo.ru/00ada6bc

CTpoeHue IIEKTPOHHBIX 000JI04EK

aTOMOB NEePBbIX 20 XMMHUUECKUX

bu6mmoreka [JOK

86 aneMeHToB llepuoanueckoi https://m.edsoo.ru/00ada6bc
cucremsl .. Menaeneesa
3aKOHOMEPHOCTH U3MEHEHUS
paamyca aTOMOB XUMHUYECKUX
87 3JIEMEHTOB, METAJUTMYECKHX H bubmorexa [JOK
. https://m.edsoo.ru/00adaab8
HEMETaJUTMYECKUX CBOMCTB T10
TpymmaM u nepuoaam
H3menenue cBOICTB coe IMHEHNI
88 XUMHYECKHX JJIEMEHTOB B bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
MepHoJax U TPYIIIax
XapakTeprucTuKa XHMHUECKOTO
89 3JIEMEHTA MO €T0 MOJOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckon cucreme J1.1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuogmueckoro
3akoHa ¥ llepuoguyeckon
90 CHUCTEMBI XUMHUUYECKUX JIEMEHTOB bubnuorexa [IOK
JUISL Pa3BUTHUS HAYKU U ITPAKTUKU. https://m.edsoo.ru/00ada96e
DJIEKTPOOTPHULIATENBHOCTh
XUMHYECKHX IJIEMECHTOB
KoBaneHntHast nmonsipHasi CBSI3b. Bu6miorexa LIOK
https://m.edsoo.ru/00adaab8 bubanoreka
91 KoBaneHnTHast HenossipHas CBS3b.

HMonnas cBsa3b

IIOK https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adac34

92 DNEKTPOHHBIE U CTPYKTYpPHBIE PolI
(GhopMyIIbI BEIIECTB https://resh.edu.ru/subject/lesson/1487/start/
93 Kpucrannuaeckne u amophHbIe POl
BEIIeCTBa https://resh.edu.ru/subject/lesson/2438/main/
94 Tumbl KPUCTAUIUYECKUX PEIIETOK POII
U UX XapaKTePUCTUKHU https://resh.edu.ru/subject/lesson/2438/main/
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB, PO
= SABHCHMOCTD CBOMCTE BEIECTE O https://resh.edu.ru/subject/lesson/5581/conspect/
COCTaBa U CTPOCHHUS
CteneHb OKUCIICHUS.
OxuCIUTENHHO- bubnmoreka [JOK
96 BOCCTAHOBUTEJILHBIC PEAKITUH. https://m.edsoo.ru/00adae28 bubnuoTeka
XUMUYECKUE SIIEMEHTHI - I[HOK https://m.edso0o.ru/00adb076
OKHUCJIUTEIH U BOCCTAHOBUTEIH
CocraBrenne ypaBHEHUN
97 OKHUCJIUTEJIBHO- POII
BOCCTAaHOBUTEJIbHBIX PEAKIIUH, https://resh.edu.ru/subject/lesson/3122/train/
METO/I JJIEKTPOHHOTO OallaHca
Brruncnenus mo YpaBHCHUAM
XUMHYECKON peaKIMy: KOJTHISCTBA
BeIIecTBa, 00bEMa, MacChI 11O
98 M3BECTHOMY KOJIMYECTBY PoLI . .
- https://resh.edu.ru/subject/lesson/2448/main/
BellecTBa, 00bEMY, Macce
pEeareHToB WM MPOAYKTOB
peakuuu
99 Brraucnenus npocrenien POIII

MOJICKYJIIPHOH (hOPMYJIBI

https://resh.edu.ru/subject/lesson/2448/main/
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https://m.edsoo.ru/00adac34
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/2438/main/
https://resh.edu.ru/subject/lesson/2438/main/
https://resh.edu.ru/subject/lesson/5581/conspect/
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/train/
https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2448/main/

BCIICCTBA 110 N3BCCTHBIM
MaCCOBBIM JOJIAM 2JICMCHTOB

100 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK

3HaHUHN https://m.edso0o.ru/00ad9ch2

Kontponbnas padota Ne 5 o teme
101 "Ctpoenue aTroma. XUMHUYECKast 1 bubmorexa HOK

P | ' https://m.edsoo.ru/00adb486

CBSI3b

102 PesepBHbIil ypok 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoanuyecTBO 4acoB
n/  Tema ypoka Bce KonrTpoasn  IlpakTHuec DJIeKTPOHHbIE HH(PPOBBIEC 00pa3oBaTebHbIE PeCypChl
I ro ble paboThI KHe padoThl
CrtpoeHue aTOMOB.
IlocnemoBaTreabHO
CTb 3aII0JTHCHU A
AIEKTPOHHBIX
opbuTaiei aToMoB SKnacc https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-
MaJIbIX TIEPUOMIOB. 1 periodicheskaia-sistema-khimicheskikh-elementov-d_-163960/stroenie-
OcobeHHOCTH elektronnoi-obolochki-atoma-174041/re-75487703-69d8-41cd-a3f1-
3aMOHEHUS d866fb2a94f2
AJIEKTPOHHBIX
opOuTasneit aToMoOB
0O0JIBIINX
MEPUOJIOB
CremneHb
OKHCJICHHS 1 1 POIII https://resh.edu.ru/subject/lesson/3121/main/
BAJICHTHOCTDH
SKnacc https://www.yaklass.ru/p/himija/9-klass/povtorenie-i-uglublenie-
Bupr 1 znanii-osnovnykh-razdelov-kursa-8-klassa-7569599/stroenie-veshchestva-
XHUMHUYECKOM CBSI3HU vidy-khimicheskoi-sviazi-tipy-kristallicheskikh-re -7569576/re-c5aef6dc-
2c9f-45f6-b910-70477fa44b21
OOMEeHHBIN 1
JOHOPHO- SIKmacc https://www.yaklass.ru/p/himija/11-klass/ctroenie-veshchestva-
AKIeTTOpHEDE 1 mnoqoo_brazie-veshchest[y-6927604/ko_valgntpaia—poliarnaia—sviaz-
mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172/re-f6e656fd-28da-
MCXAHH3M 43a3-b8e4-7fc11dfo0125
oOpa3oBaHUs

50



https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-d_-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-75487703-69d8-41cd-a3f1-d866fb2a94f2
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-d_-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-75487703-69d8-41cd-a3f1-d866fb2a94f2
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-d_-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-75487703-69d8-41cd-a3f1-d866fb2a94f2
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-d_-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-75487703-69d8-41cd-a3f1-d866fb2a94f2
https://resh.edu.ru/subject/lesson/3121/main/
https://www.yaklass.ru/p/himija/9-klass/povtorenie-i-uglublenie-znanii-osnovnykh-razdelov-kursa-8-klassa-7569599/stroenie-veshchestva-vidy-khimicheskoi-sviazi-tipy-kristallicheskikh-re_-7569576/re-c5aef6dc-2c9f-45f6-b910-70477fa44b21
https://www.yaklass.ru/p/himija/9-klass/povtorenie-i-uglublenie-znanii-osnovnykh-razdelov-kursa-8-klassa-7569599/stroenie-veshchestva-vidy-khimicheskoi-sviazi-tipy-kristallicheskikh-re_-7569576/re-c5aef6dc-2c9f-45f6-b910-70477fa44b21
https://www.yaklass.ru/p/himija/9-klass/povtorenie-i-uglublenie-znanii-osnovnykh-razdelov-kursa-8-klassa-7569599/stroenie-veshchestva-vidy-khimicheskoi-sviazi-tipy-kristallicheskikh-re_-7569576/re-c5aef6dc-2c9f-45f6-b910-70477fa44b21
https://www.yaklass.ru/p/himija/9-klass/povtorenie-i-uglublenie-znanii-osnovnykh-razdelov-kursa-8-klassa-7569599/stroenie-veshchestva-vidy-khimicheskoi-sviazi-tipy-kristallicheskikh-re_-7569576/re-c5aef6dc-2c9f-45f6-b910-70477fa44b21
https://www.yaklass.ru/p/himija/11-klass/ctroenie-veshchestva-mnogoobrazie-veshchestv-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172/re-f6e656fd-28da-43a3-b8e4-7fc11df90125
https://www.yaklass.ru/p/himija/11-klass/ctroenie-veshchestva-mnogoobrazie-veshchestv-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172/re-f6e656fd-28da-43a3-b8e4-7fc11df90125
https://www.yaklass.ru/p/himija/11-klass/ctroenie-veshchestva-mnogoobrazie-veshchestv-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172/re-f6e656fd-28da-43a3-b8e4-7fc11df90125
https://www.yaklass.ru/p/himija/11-klass/ctroenie-veshchestva-mnogoobrazie-veshchestv-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172/re-f6e656fd-28da-43a3-b8e4-7fc11df90125

KOBaJICHTHOM
CBSI3U.
MexMoIIeKyIsIpH
136
B3aUMOJICUCTBU

Twurmsr
KPUCTAJUTHYECKUX
pELIETOK,
0COOEHHOCTH
CTPOCHUS
KPUCTAJUTMYECKUX
peLETOK

3aBHCHUMOCTh
CBOMCTB BeIIECTBA
OT THUIIA
KPHUCTAJUTMYECKOMN
pPELIETKY U BUAA
XUMHYECKOH CBSI3H

Knaccudukanus
XAMUYECKHUX
peakuuii no
Pa3TUIHBIM
MpU3HAKAM

DHepreTuka
XUMHYECKUX
peaKuuid.
TennoBoii a3 dext
XHUMHYCCKOMU
peakuuu. 3aKoH

POIII https://resh.edu.ru/subject/lesson/5581/conspect/

POIII https://resh.edu.ru/subject/lesson/5581/conspect/

MH®OVYPOK https://infourok.ru/magazin-materialov/razrabotka-uroka-po-
himii-na-temu-Kklassifikaciya-himicheskih-reakcij-po-razlichnym-priznakam-
9-klass-1108913

POII https://resh.edu.ru/subject/lesson/2437/main/
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https://resh.edu.ru/subject/lesson/5581/conspect/
https://resh.edu.ru/subject/lesson/5581/conspect/
https://infourok.ru/magazin-materialov/razrabotka-uroka-po-himii-na-temu-klassifikaciya-himicheskih-reakcij-po-razlichnym-priznakam-9-klass-1108913
https://infourok.ru/magazin-materialov/razrabotka-uroka-po-himii-na-temu-klassifikaciya-himicheskih-reakcij-po-razlichnym-priznakam-9-klass-1108913
https://infourok.ru/magazin-materialov/razrabotka-uroka-po-himii-na-temu-klassifikaciya-himicheskih-reakcij-po-razlichnym-priznakam-9-klass-1108913
https://resh.edu.ru/subject/lesson/2437/main/

T'ecca u ero
CJIEICTBUE

Breraucnenus 1o
TEPMOXUMHUIECKO
MY YpaBHCHHIO
peaKkuuu:
TEIJI0OBOTO
addexra
XHUMHYECKOH
pEeaKIHH 1o
KOJIUYECTBY
BCIIECTBA, Macce
WK 00bEMY
MIpOpearupoBaBIIe
T0 WIIH
o0pa3oBaBIIETOCS
BEIIECTBA

https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-

uravneniyam?utm_referrer=https%3A%2F%2Fyandex.ru%2F

10

[TonsiTue o
CKOPOCTH
XUMHYECKOU
peakuuu. 3aKoH
JEUCTBYIOLIUX
Macc. PakTopsl,
BIIMAIONINE HA
CKOPOCTH
XUMHUYECKOU
peakmumn

POIII https://resh.edu.ru/subject/lesson/2102/main/

11

OHeprus
aKTHBAIIH.

POIII https://resh.edu.ru/subject/lesson/2102/main/
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https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://resh.edu.ru/subject/lesson/2102/main/
https://resh.edu.ru/subject/lesson/2102/main/

[TonsiTue o
KaTajuse.
DepMEHTBHI.
HNHruéurops!.

12

13

IlonsTue o
XUMHYISCKOM
paBHOBECHUH,
npuHnun Jle
Illatense.
DakTOpHI,
BIIMSIONINC HA
COCTOSIHHE
XHUMHYCCKOT'O
paBHOBECHS.
[Iporno3upoBanue
BO3MOKHOCTH
MPOTEKaHUs
XUMHYECKUX
MPEBPALLECHUN B
Pa3IMYHBIX
YCIIOBUSIX

OKMCIINTEIIFHO-
BOCCTAaHOBUTEIBH
bI€ peaKIInu.
Baxxanie
OKHUCJIUTENH U
BOCCTAHOBHTEIIH.
[Tepmanranar
KaJius

POIII https://resh.edu.ru/subject/lesson/2103/main/

POII https://resh.edu.ru/subject/lesson/2104/start/
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https://resh.edu.ru/subject/lesson/2103/main/
https://resh.edu.ru/subject/lesson/2104/start/

14

CBoiicTBa
MIPOCTHIX BEIECTB
— METAJIOB U
HEMETAJIOB,
KHCJIOT U COJIeH —
B CBETC
IpeicTaBIeHUH 00
OKHUCJIUTEIIbHO-
BOCCTAHOBHUTEJILH
BIX PEAKITUIX

POIII https://resh.edu.ru/subject/lesson/1606/main/

15

[IpakTnueckas
pabora Ne 1.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 [0 TEME
«OKUCAUTENBHO-
BOCCTAaHOBUTEJIbH
bI€ pEeaKIUu»

MH®OYPOK https://infourok.ru/material.html?mid=161208

16

17

KoHntponbHas
pabota Ne 1 o
TeMe «OCHOBHBIE
3aKOHOMEPHOCTH
IIPOTEKAHMUS
XUMHYECKHUX
peaKkuuii»
PacTBopenne kak
¢buzuko-
XUMUYECKUN
IIpoLecc

MH®OVYPOK https://infourok.ru/kontrolnaya-rabota-1-po-temam-
povtorenie-i-uglublenie-osnovnyh-razdelov-kursa-8-klassa-osnovnye-
zakonomernosti-protekaniya-himic-6245205.html

MH®OVYPOK https://infourok.ru/prezentaciya-rastvorenie-kak-fiziko-

himicheskij-process-4116119.html
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https://resh.edu.ru/subject/lesson/1606/main/
https://infourok.ru/material.html?mid=161208
https://infourok.ru/kontrolnaya-rabota-1-po-temam-povtorenie-i-uglublenie-osnovnyh-razdelov-kursa-8-klassa-osnovnye-zakonomernosti-protekaniya-himic-6245205.html
https://infourok.ru/kontrolnaya-rabota-1-po-temam-povtorenie-i-uglublenie-osnovnyh-razdelov-kursa-8-klassa-osnovnye-zakonomernosti-protekaniya-himic-6245205.html
https://infourok.ru/kontrolnaya-rabota-1-po-temam-povtorenie-i-uglublenie-osnovnyh-razdelov-kursa-8-klassa-osnovnye-zakonomernosti-protekaniya-himic-6245205.html
https://infourok.ru/prezentaciya-rastvorenie-kak-fiziko-himicheskij-process-4116119.html
https://infourok.ru/prezentaciya-rastvorenie-kak-fiziko-himicheskij-process-4116119.html

18

19

20

21

DIEKTPOIUTHI U
HEDJICKTPOJIUTHI.
Teopus
AIEKTPOJIUTHYECK
OU MccoIUauu
Honnoe
MIPOM3BEICHUC
BOJBI.
Bonopoansrit
IOKAa3aTellb
DNEKTPOIUTUYECK
as TMCCOLMAIIH
KHCJIOT,
OCHOBaHUMN U
cojieil. Peakuu
HOHHOT'0 0OMeHa

CBolicTBa KHCIIOT,
OCHOBaHUI U
COJIEH B CBETE
Mpe/icCTaBIeHHI 00
AIEKTPOIUTHYECK
OU TMCCOIIHAIIHH.
KauecTBeHHBIC
peaKIy Ha HOHBI

POIII https://resh.edu.ru/subject/lesson/1518/main/

https://multiurok.ru/files/prezentatsiia-k-uroku-po-teme-ionnoe-
proizvedenie.html

POIII https://resh.edu.ru/subject/lesson/1518/main/

POIII https://resh.edu.ru/subject/lesson/1518/main/

22

IIpaxTrueckas
paborta Ne 2.
Pemenne
JKCIIEPUMEHTAIbH
BIX 33Ja4 10 TEME

bu6nmmoteka IIOK https://m.edsoo.ru/00addbfa
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https://resh.edu.ru/subject/lesson/1518/main/
https://multiurok.ru/files/prezentatsiia-k-uroku-po-teme-ionnoe-proizvedenie.html
https://multiurok.ru/files/prezentatsiia-k-uroku-po-teme-ionnoe-proizvedenie.html
https://resh.edu.ru/subject/lesson/1518/main/
https://resh.edu.ru/subject/lesson/1518/main/
https://m.edsoo.ru/00addbfa

«DJIEKTPOJIUTHYEC
Kasl AMCCOLUALUS

23

I'mpponus cosen.
HNounbie
YpaBHEHHUS
TUAPOJIN3a COJIEH

POIII https://resh.edu.ru/subject/lesson/3123/main/

24

[IpakTrueckas
pabora Ne 3.
Pemenne
3KCIIEPUMEHTAIbH
BIX 3a/a4 II0 TEME
«'maponus
coJieit»

NMH®OYPOK https://infourok.ru/prakticheskaya-rabota-tema-reshenie-
eksperimentalnih-zadach-po-teme-gidroliz-soley-1516765.html

25

Breraucnenus
MacChl IPOIyKTa
peaKIuu 1Mo
HW3BECTHOM Macce
OJHOTO U3
HCXOTHBIX
BEIIECTB, B3ITOTO
B BHJIE PacTBODA,
COZIEpIKAIIIETO
OITPENIEIIEHHYIO
KOHIICHTPAIIHIO
pPacTBOPEHHOTO
BCIIESCTBA

bubmuoreka [{OK https://m.edsoo.ru/00ael1750

26

KonTposnbhas
paborta Ne 2 o
TeMe

https://infourok.ru/magazin-materialov/kontrolnaya-rabota-2-po-himii-9-

klass-na-temu-elektroliticheskaya-dissociaciya-himicheskie-reakcii-v-
rastvorah-554138
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https://resh.edu.ru/subject/lesson/3123/main/
https://infourok.ru/prakticheskaya-rabota-tema-reshenie-eksperimentalnih-zadach-po-teme-gidroliz-soley-1516765.html
https://infourok.ru/prakticheskaya-rabota-tema-reshenie-eksperimentalnih-zadach-po-teme-gidroliz-soley-1516765.html
https://m.edsoo.ru/00ae1750
https://infourok.ru/magazin-materialov/kontrolnaya-rabota-2-po-himii-9-klass-na-temu-elektroliticheskaya-dissociaciya-himicheskie-reakcii-v-rastvorah-554138
https://infourok.ru/magazin-materialov/kontrolnaya-rabota-2-po-himii-9-klass-na-temu-elektroliticheskaya-dissociaciya-himicheskie-reakcii-v-rastvorah-554138
https://infourok.ru/magazin-materialov/kontrolnaya-rabota-2-po-himii-9-klass-na-temu-elektroliticheskaya-dissociaciya-himicheskie-reakcii-v-rastvorah-554138

27

"DJIeKTPOIUTHYEC
Kasl TUCCOLIUAIIUS.
XUMUYECKUe
peakuuu B
pactBopax"

O6mas
XapaKTePUCTHKA
HEMETAJIOB

POIII https://resh.edu.ru/subject/lesson/2068/main/

28

29

Oo6mas
XapaKTEPUCTUKA
rajJlor¢HoOB.
XUMHUYECKHE
CBOMCTBa
rajloreHoOB.
XUMHUYECKHE
CBONCTBA XJIOpa
XJI0pOBOZOPOL.
ConsgHas KucaoTa

bubnuoreka IIOK https://m.edsoo.ru/00addfe2

bubmuoreka I{OK https://m.edsoo.ru/00ade104

30

[IpakTnueckas
paborta Ne 4 o
teme "[lonyuenue
COJISHOM KHMCJIOTHI,
nu3yyeHue eé
cBOMCTB"

bubmuoreka I{OK https://m.edsoo.ru/00ade348

31

ITonstue o
KHUCJIOPOACOAEpKA
IIUX KUCIIOTax
XJIOpa U UX COJSAX

POIII https://resh.edu.ru/subject/lesson/2075/main/

57



https://resh.edu.ru/subject/lesson/2068/main/
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://resh.edu.ru/subject/lesson/2075/main/

32

33

34

35

36

Breraucnenus 1o
YpPaBHEHUAM
XHUMHYCSCKHX
peakuuii, eciu
OJINH HUX
pEeareHToB JIaH B
H30BITKE

Baxueitinue

COCAMHCHUA XJI0pa

M UX HaXOXKJIEHUE
B IIPUPOJIC
OOmas
XapaKTePUCTHKA
a1eMeHToB VIA-

TpYIIIBI
Crtpoenue u
CBOMCTBA
IIPOCTOTO
BEIIECTBA CEPHI.
AnnotponHsie
MoauuKaIu
cepbl
CepoBoaopon,
CTpOEHHE,
¢buznyeckue u
XUMHAYECKHE

cBoiicTBa. OKCUIEI

cepsl

bu6nmoteka IIOK https://m.edsoo.ru/00ade488

POIII https://resh.edu.ru/subject/lesson/2075/main/

bubmmoreka [{OK https://m.edsoo.ru/00ade64a

bubmuoreka [{OK https://m.edsoo.ru/00ade64a

bubmuoteka [{OK https://m.edsoo.ru/00ade802

37

CepHucras

bubmuorexa I{OK https://m.edsoo.ru/00adea28

58



https://m.edsoo.ru/00ade488
https://resh.edu.ru/subject/lesson/2075/main/
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KHUCJIOTa U €€
conu. CepHast
KHCIIOTa U €€ COJIU

38

IIpomblinieHHOE
IIOJIyYeHHUE
CEpPHOM KHUCIIOTHI

bubnuoreka I{OK https://m.edsoo.ru/00adec8a

39

40

Haxosxnenue cepsr
" e€ coeqUHCHN B
pUpo/IE.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karoleu
Cpebl
COCIUHEHHUSIMU
cepbl

Breraucnenus
Macchl IPOJIYKTa
peakuuu 1mno
U3BECTHOM
MacCOBOM
(0OBEMHOIN) oITe
(%) ero BBIXO/A OT
TEOPETHUECKHU
BO3MOKHOTO

bubnuoreka L{OK https://m.edsoo.ru/00adec8a

bubmuoreka [{OK https://m.edsoo.ru/00adec8a

41

Breraucnenus
MacCOBOM
(00BEMHOI) Mo
(%) BbIXOOA
MPOAYKTa PEaKIuu

bu6nmoteka IIOK https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

42

10 U3BECTHOM
Macce (00BEMY)
HCXOIHOTO
BEIIECTBA U
MPOYKTA PEAKIINH
OO6mias
XapaKTEPUCTHKA
a1meMeHToB VA -

IpYTIIBI

bubnuoreka IIOK https://m.edsoo.ru/00adeea6

43

44

45

46

A3or,
pacmipocTpaHeHuE
B IIPUPOJIC,
(buznveckue u
XUMHYECKHE
CBOICTBA

AmMMmMak, ero
¢duznyeckue u
XAMUYECKHUE
cBoiictBa. Comm
aMMOHHS

[IpakTnueckas
pabota Ne 5 o
teme "[lonydyenue
aMMHaKa,
U3Y4YEHHE €r0
CBOMCTB"

Oxkcupl azota (I,
I, 1, 1V, V)

bubnuoreka IIOK https://m.edsoo.ru/00adeea6

bubnuoreka ITOK https://m.edsoo.ru/00adf004

bubmuoreka IIOK https://m.edsoo.ru/00adf180

POIII https://resh.edu.ru/subject/lesson/5913/conspect/151346/
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://resh.edu.ru/subject/lesson/5913/conspect/151346/

47

A3soTtucras
KUcHoTa. A3oTHAs
KHCJI0Ta

bu6nmoteka LIOK https://m.edsoo.ru/00adf306

48

IIpomblinieHHOE
MOJy4YECHUE
a30THOM KHCIOTHI

bubnuoreka ITOK https://m.edsoo.ru/00adf306

49

Hwutpats! u
HUTPUTHL.
XuMH4YeCcKoe
3arpsi3HEHUE
OKpYy>Karoleu
cpelibl
COEIMHEHUSIMU
azoTa

bubnuoreka I{OK https://m.edsoo.ru/00adf518

50

docdop,
TOTPOITHBIE
MoaupUKaIuu
dbocdopa

bubnuoreka I{OK https://m.edsoo.ru/00adf68a

51

Oxkcunbl hocdopa
(L, Vywu
dbochopras
KHCIIOTa

bubmuoreka [{OK https://m.edsoo.ru/00adf68a

52

IlousTue o
MUHEPATLHBIX
yAOOpEeHUSX.
3arpsi3HeHue
MIPUPOTHBIX
BOJOEMOB
COCAUHCHHUSIMU

bubnuoteka ITOK https://m.edsoo.ru/00adfc20

61



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

azota u (hocdopa

53

54

VYraepon, ero
QIIOTPOITHBIE
Moau(HUKAIIT 1
CBOICTBa

Oxkcuppl yriaepoja,
ux GU3HYECKUE U
XAMHYECKHUE
CBOIICTBA.
OKOJIOTUYECKHE
poOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)

bubnuoreka ITOK https://m.edsoo.ru/00adfd9c

bubnuoreka [{OK https://m.edsoo.ru/00adfebe

55

56

[IpaxkTrueckue
pabotsl Ne 6 o
teMme "[lonydenne
OKCHJIa yTriiepoia
(IV) u uzyuenue
€ro cBOucTB"

VYroapHasa KUcioTa
" e€ conu

bubmuoreka [{OK https://m.edsoo.ru/00ae027e

bubmuoreka I{OK https://m.edsoo.ru/00ae006c

57

[TepBonavaibHBIE
TOHSATHUS 00
OpraHNUYeCKHUX
BEIIECTBAX KaK O
COEMHEHUAX
yriaepoja.
IIpuponHbie

bubmmoteka [{OK https://m.edsoo.ru/00ae054e

62



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e

HUCTOYHUKH
YIIIEBOJOPOIOB U
UX POJIb B OBITY H
MPOMBIIICHHOCTH

58

59

60

ITonsitue o
OMOJIOTUYECKH
BaYKHBIX
OpPraHUYECKUX
BEIIECTBaX —
XKupax, OeNKax u
YTIeBOIaX

Kpemnuit, ero
(buznveckue u
XUMHYECKHE
CBOICTBA

Oxkcua KpemMHust
(IV), kpemHUEBast
KHCIIOTA,
CHJIMKATBI

MH®OYPOK https://infourok.ru/metodicheskaya-razrabotka-po-himii-dlya-
9-klassa-po-teme-ponyatiya-o-biologicheski-vazhnyh-veshestvah-zhirah-
belkah-uglevodah-ma-6485694.html

bubmuoreka [{OK https://m.edsoo.ru/00ae080a

POIII https://resh.edu.ru/subject/lesson/2069/main/

61

bop. bopnas
KHCII0Ta

MH®OYPOK https://infourok.ru/prezentaciya-po-himii-na-temu-
himicheskij-element-bor-5553925.html

62

[IpakTnueckas
paborta Ne7.
Pemenue
AKCIIEPUMEHTAIbH
BIX 3aJ1a4 10 TEME
«Baxuneimmue
HEMETaJUIbl U UX
COEIUHEHUS»

bubnuoteka ITOK https://m.edsoo.ru/00ae0bf2

63



https://infourok.ru/metodicheskaya-razrabotka-po-himii-dlya-9-klassa-po-teme-ponyatiya-o-biologicheski-vazhnyh-veshestvah-zhirah-belkah-uglevodah-ma-6485694.html
https://infourok.ru/metodicheskaya-razrabotka-po-himii-dlya-9-klassa-po-teme-ponyatiya-o-biologicheski-vazhnyh-veshestvah-zhirah-belkah-uglevodah-ma-6485694.html
https://infourok.ru/metodicheskaya-razrabotka-po-himii-dlya-9-klassa-po-teme-ponyatiya-o-biologicheski-vazhnyh-veshestvah-zhirah-belkah-uglevodah-ma-6485694.html
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/main/
https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskij-element-bor-5553925.html
https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskij-element-bor-5553925.html
https://m.edsoo.ru/00ae0bf2

63

Beruucnenus
Macchl (00bEMa;
H.y.) TIPOJIYKTa
peaxiuu mno
JTAaHHOU Macce
(00BEMY)
HCXOJIHOTO
BEILIECTBA,
coJiepKaIiero
OITPEIECIIEHHYIO
MacCOBYIO JIOJTIO
npumecein

bubnuorexa I{OK https://m.edsoo.ru/00ael1750

64

KoHntposbnas
paborta Ne 3 o
TeMe
«BaxHnenmmue
HEMETaJUIbl U UX
COCIUHEHHUS».

bubmuoreka [{OK https://m.edsoo.ru/00ae0el18

65

O6mmas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB —
METaJIJIOB Ha
OCHOBAHUH HX
IIOJIOKCHUSA B
[ICX5 A.1.
Menneneena

bubmuoreka [{OK https://m.edsoo.ru/00ae103e

66

Mertamiel A- u b-
rpymim

bubmuorexa I{OK https://m.edsoo.ru/00ael103e

64



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

67

Merannuueckas
CBS3b U
MeTaJuTndecKas
KpUCTaJUTMYECKast
peuéeTKa.
3aBUCHMOCTD
(buzHuecKux
CBOMCTB METAJIJIOB
OT CTPOCHUS
KpUCTAJIJIOB

bu6nmoteka IIOK https://m.edsoo.ru/00ae103e

68

OO6mrue
XUMHUYCCKUC
CBOMCTBA
METAJIJIOB

bubnuoreka [{OK https://m.edsoo.ru/00ael1156

69

OO6urue crmocoObl
MOJTyYCHHUS
METAJIJIOB,
METaJUTYPIHSL.
Cmuasel. [lonsitue
0 KOppO3uu
METAIJIOB

bu6mmoteka I1OK https://m.edsoo.ru/00ae1278

70

DneKkTponn3
pacIruiaBoB U
pacTBOpPOB COJIEr
KaK OJTUH W3
croco6oB
MOJTy4eHUs
MECTaJIJIOB

https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov

71

Brruncnenus mo

https://chemege.ru/zadachi-na-elektroliz/

65



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://chemege.ru/zadachi-na-elektroliz/

72

73

74

YpaBHEHUSIM
3JEKTPOJIn3a
pacruiaBoB U
pacTBOpOB
BEILIECTB

Breraucnenus
cocTaBa cMecel ¢
HCITOJIb30BaHUEM
pelIeHUs CUCTEM
ypaBHEHUH

Paznmmunbie THIIED
BBIYHCIICHUH 110
YpaBHEHUSIM
XHUMHYECKHX
peakuui
Meramisl A-
rpymi. [lenounsie
METaJIbI

bubnuoreka [{OK https://m.edsoo.ru/00ael1750

bubnuoreka [{OK https://m.edsoo.ru/00ael1750

bubmuoreka [{OK https://m.edsoo.ru/00ael4b2

75

76

Haxoxnenne B
MIpUpoO/IE.
CpoiicTBa
IIEIIOYHBIX
MECTAaJIJIOB.
Oxcuabsl 1
TUAPOKCH/]IBI
HATpUs U Kalus
Ilenoyno3emenbH

bI€ METAJLJIBI.
Baxxueiinine

bubmuoreka [{OK https://m.edsoo.ru/00ael14b2

bubmuoreka I{OK https://m.edsoo.ru/00ael5e8

66



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

COCIMHCHMS
KaJbIIns,
CBOICTBA,
MIPUMEHCHHE

77

JKEcTKoCTh BOJIBI
U CIIOCOOEI €6
yCTpaHEHUs

bubmuoreka I{OK https://m.edsoo.ru/00ae1886

78

[IpakTnueckas
pabota Ne 8 o
teme "KécTkocTh
BOJBI U METOJIBI €€
yCTpaHeHus"

bubnuoreka I{OK https://m.edsoo.ru/00aelae8

79

AJIIOMUHHAHA.
AmpoTtepHbIe
CBOICTBa OKCHJIa
Y THAPOKCU]IA
ATFOMUHUS

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

80

O6mmas
XapaKTepUCTHKA
MeTtauioB b-rpynn
(moGoYHBIX

MOJITPYII)

SKmacc https://www.yaklass.ru/p/himija/11-klass/metally-
7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-
9d50a16a-8953-4336-8863-1f9ac7ab8d82

81

[TepBonavaibHBIE
MIPEACTABICHUS O
KOMIIJIEKCHBIX
COEIUHEHUSX

https://chemege.ru/complex/

82

Mens u cepebpo.
[IpencraBnenue

https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra

67



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://www.yaklass.ru/p/himija/11-klass/metally-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/11-klass/metally-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
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https://chemege.ru/complex/
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra

00 aMMHaYHBIX
KOMILIEKCaX
cepeOpa u Mmeau

83

IMuHk.
AmpotepHbie
CBOICTBa OKCHA
Y TUJIPOKCHUIA
IIMHKAa

POIII https://resh.edu.ru/subject/lesson/2684/main/

84

Kenezo. Oxcupl,
THIPOKCHUIBI U
comu xenesa (1) n
xenesa (1)

bubnuoreka [{OK https://m.edsoo.ru/00ae1d86 bubmuorexa [{OK
https://m.edsoo.ru/00ae35e6

85

86

Uyryn u cranp —
CILIaBBI JK€J€3a

IIpaxTrueckas
pabota Ne 9.
Pemenue
JKCIIEPUMEHTAIIBH
BIX 33Ja4 10 TEME
«Baxnenmme
METaJIJIbl U UX
COCIMHECHUS»

POIII https://resh.edu.ru/subject/lesson/4961/conspect/151292/

bubnuoteka [{OK https://m.edsoo.ru/00ae3de8

87

Brraucnenus
cocTaBa CMece ¢
HCIIOJIb30BaHUEM
pELIEHHS CUCTEM
YpaBHEHUM.
Paznuunbie THIED
BBIUHMCIJICHUH 110

bubmmoteka [{OK https://m.edsoo.ru/00ael1750

68



https://resh.edu.ru/subject/lesson/2684/main/
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/4961/conspect/151292/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

YpaBHEHUSIM
XUMHYECKHAX
peakuuii

88

KoHntposbHas
pabota Ne 4 o
TeMe
«Baxneitue
METaJIJIbl U UX
COETUHEHUS»

NMH®OYPOK https://infourok.ru/magazin-materialov/himiya-9-klass-
kontrolnaya-rabota-4-tema-vazhnejshie-metally-i-ih-soedineniya-488363

89

bezomacuHoe
HCIIOJIb30BaHUE
BCILIECTB U
XHUMHYCSCKHX
peakiuii B ObITY.
HoBele maTepuabl
M TEXHOJIOTHH.
[TpunHIUTIBI
«3CIEHON XUMHUM.
Xnmus 1
310pOBbE

bubnuoreka ITOK https://m.edsoo.ru/00ae3f50

90

XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karomen
cpensl. [TonsTue o
MpEIEIbHO
JONyCTUMOM
KOHLEHTPALNU
Bemtects (I1/1K)

bubmuoteka [{OK https://m.edsoo.ru/00ae4270

91

OKOJIOTHYECKHE

bu6mmoteka IIOK https://m.edsoo.ru/00ae4270

69



https://infourok.ru/magazin-materialov/himiya-9-klass-kontrolnaya-rabota-4-tema-vazhnejshie-metally-i-ih-soedineniya-488363
https://infourok.ru/magazin-materialov/himiya-9-klass-kontrolnaya-rabota-4-tema-vazhnejshie-metally-i-ih-soedineniya-488363
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

92

pooIEMBI,
CBSA3aHHBIE C
COEIMHEHUSIMU
yriieposa, a3ora,
CEPBI, THKENBIX
MeTaiuioB. Posib
XUMUU B PEIICHUH
9KOJIOTUYECKUX
pooem

[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
cHucTeMa
XUMHYECKHUX
DJICMCHTOB B CBETE
TEOPUH CTPOEHUS
aroma

NH®OVYPOK https://infourok.ru/prezentaciya-9-klass-himiya-po-teme-
periodicheskij-zakon-i-periodicheskaya-sistema-d-i-mendeleeva-v-svete-

teorii-stroeniya-atoma-5049023.html

93

94

3aKOHOMEPHOCTH
B U3MCHCHUU
CBOWCTB
XUMHYECKHX
JJIEMEHTOB M UX
COEMHEHH B
nepuojax u
rpymmax
Crpoenue
BEIIIECTBA B
TBEPAOM, KHIKOM
1 Ta3000pa3zHOM

POIII https://resh.edu.ru/subject/lesson/2049/main/

POIII https://resh.edu.ru/subject/lesson/3731/main/

70



https://infourok.ru/prezentaciya-9-klass-himiya-po-teme-periodicheskij-zakon-i-periodicheskaya-sistema-d-i-mendeleeva-v-svete-teorii-stroeniya-atoma-5049023.html
https://infourok.ru/prezentaciya-9-klass-himiya-po-teme-periodicheskij-zakon-i-periodicheskaya-sistema-d-i-mendeleeva-v-svete-teorii-stroeniya-atoma-5049023.html
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https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/3731/main/

cocTogHuu. Buninl
XUMHYECKOH CBSI3HU

95

Knaccudpukanus
XUMHUYCCKUX
peakuuii mo
pa3InYHBIM
MpU3HaAKaM

POIII https://resh.edu.ru/subject/lesson/2101/start/

96

[Iporuo3upoBanue
BO3MOXKHOCTH
MPOTEKAHUS
XUMUYECKUX
MpEBpAILICHUH B
pa3INYHBIX
YCIIOBUSIX Ha
OCHOBE
MpEICTaBICHUI
XUMHYECKON
KUHETUKHU U
TEPMOJIMHAMUKH.

https://foxford.ru/wiki/himiya/osnovy-himicheskoy-termodinamiki

97

98

XHUMHUYECKHE
peakuuu B
pacTBopax.
I'upponus conen

CBoliCTBa KHCIOT,
OCHOBaHUM U
COJICH B CBETE
npeACcTaBICHUN 00
AIEKTPOJIUTHYECK
OU McCcOoIhanuu

POII https://resh.edu.ru/subject/lesson/3123/main/

POII https://resh.edu.ru/subject/lesson/1606/main/
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https://resh.edu.ru/subject/lesson/2101/start/
https://foxford.ru/wiki/himiya/osnovy-himicheskoy-termodinamiki
https://resh.edu.ru/subject/lesson/3123/main/
https://resh.edu.ru/subject/lesson/1606/main/

99

OKHCIIUTENBHO-
BOCCTaHOBUTEJBH
bI€ PEaKIUu.
DIIEKTPOJIN3.

POIII https://resh.edu.ru/subject/lesson/2104/start/

100

101

[IpakTnueckas
pabora Ne 10.
Pemenue
SKCIIEPUMEHTAIbH
BIX 3a/1a4 I10 TEME
«XUMHYECKUE
peaKuum»

[IpakTrueckas
paborta Ne 11.
Pemenue
JKCIIEPUMEHTAJIbH
BIX 3aJ1a4 10 TEME
«MeTabl,
HEMETAJIbl U UX
COEIUHEHHUS»

NMH®OYPOK https://infourok.ru/prakticheskaya-rabota-1-reshenie-
eksperimentalnyh-zadach-po-teme-himicheskie-reakcii-6902840.html

https://ypok.pd/library/prakticheskaya rabota«eksperimentalnie zadachi po

ra_221601.html

102

PesepBHbIit ypok

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

11

bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2
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https://resh.edu.ru/subject/lesson/2104/start/
https://infourok.ru/prakticheskaya-rabota-1-reshenie-eksperimentalnyh-zadach-po-teme-himicheskie-reakcii-6902840.html
https://infourok.ru/prakticheskaya-rabota-1-reshenie-eksperimentalnyh-zadach-po-teme-himicheskie-reakcii-6902840.html
https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yJbTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALNUS PEaKIUi: PEaKIHH COCAMHCHUS,
peaKIMK Pa3sIOKCHUsS, PEaKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIUIoBOM J(p(dEKT peakuu, pacTBop,
MaccoBast 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYCCKHX IOHATHH U
' MIPUMEHSITh OTH IOHSATHUS TIPU OMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 HCIOJIb30BaTh XMMHUECKYI0 CHUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BELIECTB
' Y YPaBHEHUI XUMHYECKUX pEaKIUi
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIMPOBATh XUMHUYECKHE peakuuu (1Mo YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY d(PHEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB
18 BBIUKCIISATH MAaCCOBYIO JIOMIO XHMHUYECKOTO »dieMeHTa 1o (opmyre
' COEIMHEHHH,
1.9 BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHbIE METOIbl TO3HaHUS — HaONIO/ICHNUE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH )
2 [To Teme: «BakHelime npeAcTaBUTETN HEOPTAHUIECKHUX BEIIECTBY
21 PacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TIOHATHH: OKCHUJ, KHCIIOTa,
' OCHOBaHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
2.4 XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
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Pa3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMUCAHUC NMPUMCPAMH MOJICKYJIAPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINI

2.5

2.6

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XUMHYECKUX IIPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX

CJIeIOBaTh MPaBHJIaM IOJIb30BaHU XUMHUECKON MOCYA0H U 1abOpaToOpHbIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHus C BeleCTBaMH B
COOTBCTCTBHUU C HHCTPYKIUAMU 110 BBIITOJIHCHHU IO H360paTOprIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NPUTOTOBIEHUIO DPACTBOPOB C OMNPEAEIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METUIIOpaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMHUYECKON pEeaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB JI. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  aroma,
BHCKTpOHHHﬁ clIou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMH4ICeCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HOHHAsd CBA3b, WMOH, KAaTHOH, aHHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTh TaOauMuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OOJIBIIINE» NEPUOJIBI

3.4

3.5

3.6

3.7

9 KIIACC

packpbiBaTh  cMbicit  Ilepuoamueckoro 3akona J.M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE IEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B [lepuoanueckoii cucreme
COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcs B Tabnuue «llepuoanyeckas
cucrtemMa XuMHueckux oaseMmeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  spa, oOOIee YuCIO JJIEKTPOHOBU  pAaCIpelielieHHe UX 110
AIIEKTPOHHBIM CJIOSIM)

OTIpeNIeNATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHUUYECKUX COECIUHEHUSX
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Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUA

ITo Teme: «BCH_IGCTBO U XUMHYECCKas peaKIus»

1.1

1.2

pacKpbIBaTb  CMBICII ~ OCHOBHBIX  XMMHMYECKUX IIOHATHHA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS JUCCOLMALUS, PEAKLIUN
MOHHOTO OOMEHa, KaTaliu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIE H
HEOOpaTHUMbIE PEAKLMU, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIIEHUE, alNIOTPOIINS,
aM(pOTEepHOCTb, XUMUYECKas CBSA3b (KOBAJICHTHAs, HOHHAsI, METAJUINYECKas),
KPUCTAJIJIMYECKAsl PEIIETKA, CIUIABbI, CKOPOCTh XUMUYECKON PEaKIINH

HIUIIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBJISITh  YPAaBHEHHUS  BJIEKTPOJIUTHUECKON AMCCOLUAIMM  KUCIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPAIEHHBIE YPABHEHUS PEAaKIMA MOHHOI'O
oOMeHa

14

1.5

pacKpbiBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  peaKIUl
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOH pCaKuu

2.1

2.2

Ilo Temam: «Hemeramnsl W uUX coeauHeHus» U «Mertamipl U HUX
COEIUHEHUS»

XapakTepu3oBaTh (OMUCHIBaTh) O0OLIMEe U cHeHU(UUECKHEe XUMHYECKHE
CBOMCTBA IPOCTBIX M CIOXHBIX BEIIECTB, IIOATBEPKAas OIHCAHUE
IIpUMEpaMH  MOJIEKYJSIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHX
XUMUYECKHUX PeaKLnn

COCTaBJIATb YPABHCHUA peaKHHﬁ, MNOATBCPIKAAOMIUX  CYHICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBAa BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHHS XHWMHUYECKHX TMPEBPAIICHUH B Ppa3IMYHBIX
YCIIOBHSIX

2.4

CJIeI0BaTh IIPaBUJIaM IOJIb30BaHMS XUMHUYECKOM MoCcy10i U 1a00paToOpHbIM
o0opysoBaHHEM, a TakKe IMpaBUjaM OOpalleHUs C BeELIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUMSMU [0 BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa 1 yTIEKUCIIOTO ra3a)

2.5

MIPOBOJIUTH PEAKIIMH, TTOATBEPKIAAIONINE KAYECTBEHHBI COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOPHI-, OpOMUI, WO,
kapOboHat, ¢ocdar, cunukar, cyiab}ar, THIPOKCUIWOHBI, KaTHOHBI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

76




ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XxuMuueckux mnonsTui: II/IK BemecTBa;
KOPPO3Usl METANIOB

IPUMEHATh OCHOBHBIE ONEpallMK MBICIUTEILHON JI€ATEbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AINIO, BbISIBIIEHUE TPUYUHHO-
CJICZICTBEHHBIX CBsI3€d — Ul M3Y4EHHUs CBOWCTB BEIIECTB U XMMHUYECKHX
peaKkluMii; eCTEeCTBEHHOHAy4yHble METOAbl IIO3HAHUS — HaOIIoeHHe,
U3MEpPEHHUE, MOIETUPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XUMHUM B KU3HU 4YeloBeKa. XUMHUs B cucTeMe Hayk. Tema u
BellecTBa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
Ilonatue o Meromax HO3HAaHMS B XMMUH. YHCThle BemectBa U cMmecH. CIocoOBl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 371€MEHTbl. CHMBOJIBI XMMHYECKHUX AJIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass atoMHas Macca. OTHOCHTEIbHas
MOJICKYJIsSIpHas Macca. MaccoBas g0yl XHMHYSCKOIr'0 3JIEMCHTA B COCAUHCHUN

KomuuecTBo BemecTtBa. Mok, Monsipaas Macca. B3anMocBsI3b KOJIMYECTBa, MacChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XHUMHUYECKUX
COETUHEHUN

Du3NYECKUe U XUMHUUYECKUE SIBJICHUS. XUMHUYECKasl peakius U e€ NMpU3HAKU. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukaus XuMuaeckux
peaknuil (CoequHEHus, Pa3I0oKEeHUsI, 3aMEIICHHUs, OOMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboTsl B nabopaTopuu U NpuéMaMu oOpaleHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYTNIKe, KHWIIEHHE U KOHJCHCAIUs BOJBI) M XHUMHUYECKUX (TOPEHHE CBEYH,
MpPOKAIMBaHWE MEIHOM MPOBOJIOKH, B3aWMOJCWCTBHE Mella C KHCIOTOMN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapwusl,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3aUMOJCMCTBHE XKeie3a C
pactBopom comu menu(ll), mzyuenune crnocoOoOB paszieneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYUCTKU IOBAapEHHOW COIM, HAONIOJICHHE U OMNHMCaHUE pe3yJbTaToB
IIPOBEJICHUS OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHUE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxxnenne kucinopoaa B npupojie, Gu3ndeckue 1 XMMUIECKHEe CBOMCTBA (peakIuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONy4eHHUs KHCIOpOAa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —
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AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUUECKONH PEaKIMU, TEPMOXUMHUYCCKHE YpPaBHEHHs, 9K30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMUYECKHNE CBOMCTBA, TPUMEHEHHUE, CITIOCOOBI nmojydeHus. Kuciaotsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTs B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUUECKHE cBOKcTBA BoAbl. OcHOBaHus. Posib pacTBOpoB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmvecknx coenunenuid. Oxcuapl. Kiaccudukanus okcHuIoB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3HYECKME W XHUMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHEe cBoucTBa KHcIOT. Pan axktuBHoctu MertaiuioB H.H. bekerosa.
[Tonyyenue kucnot

Comu. Howmenknarypa cosedl. ®dusnueckne M XUMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

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

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MOJYy4YeHHEe, COOMpaHue, paclio3HABaHUE M HW3YYEHHE CBOICTB KHCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, IMOJIydeHHE, COOMpaHue, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOJA
(ropenue), B3aummojencTtBue Bogopoma ¢ okcugom  memu(ll)  (Bo3zmoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOIlb, HCCIEJOBaHHE OCOOEHHOCTEH pACTBOPEHHs] BEIIECTB C  Pa3IHYHOM
pPacTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C OMpeneIEHHOW MaccoBOW moiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0Opa3IoB
HEOPTaHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHUS OKPACKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT WM MICNIOYeH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CEepHOW KHCIOTHI, KHCIOT C METaUIaMH, pEeaKIHil
HEHUTpaTU3allui, TOJyYeHWE HEpPacTBOPUMBIX OCHOBAaHWMN, BBITCCHCHHE OJTHOTO
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MeTajula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE 3KCHEPUMEHTANbHBIX 3aJad M0 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. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KiIacCUPUKAMM XUMHYECKMX 3JIeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. Ilepumommyeckas cucrema XuMu4eckux sieMmeHToB J[.U.
MenpneneeBa. Koporkomepuoanas u aauHHonepuonHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux odnemeHTtoB .M. MengeneeBa. Ilepuoasl u  rpymimbl.
du3nyuecKuil CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sifaep. M3otombl. Onektponbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTH  U3MEHEHHMS  paaMyca aTOMOB  XHMHMYECKHMX  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  cBs3b.  KoBasieHTHast — (moisipHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuunu. HpOIICCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIN

XUMHUECKUI HKCIEPUMEHT: U3ydeHHEe 00pa3lloB BEIIECTB METAJUIOB U HEMETAJUIOB,
B3alMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(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 aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KM, KAIbLUSA U UX COCITMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM
MX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKON CBSI3U. THIIBI KPpUCTATINICCKUX peIJ_IéTOK,

80




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BHIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XUMHUYECKMX pEaKIHUi MO pa3inYHbBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE peaKlnu, TEPMOXUMUYECKUE YPaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX M TETepPOTEHHBIX peaknusax. [loHsATHEe O XUMHYECKOM pPaBHOBECHH.
@dakTopsl, BIMAIONIME HA CKOPOCTh XHMHYECKOH pEakuuu M  MOJOXKEHHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUYECKOW JUCCOLMALMU. ODJIEKTPOJIUTBl U HEDJIEKTPOJIMTHI.
Kartnonsl, annoHsl. MexaHu3M JuUCCOLMAILMU BELIECTB C PAa3IMYHBIMU BHJAMU
xumuueckor cBs3u. Crenens aucconuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHOro oomMeHa. Y ciaoBus IPOTEKaHUS PEAKIM HOHHOTO OOMEHa, IOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBeT€ MpEJACTaBIECHUN 00 HIEKTPONUTHYECKOW nucconuanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [loHATHE O rMApOIN3E cosel

1.7

XVUMHYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJETISIMU KPUCTAIUIMUECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAVIOB U HEMETAIUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIecca JAUCCOLUAIMM KUCIIOT, LIeoYei U coseil (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peaklii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
ra3za, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, pEeaKkIUuu pas3sIoKEeHUs, COECIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX pEaKIHUi Ha
MOHBI; pellIeHHe HKCIIePUMEHTAIbHbIX 3a7a4

2.1

Hemeramier 1 ux COCINHCHUA

OO0mrast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbBIE
crernieHd okucineHus. CTpoeHHMe W (U3UYECKHUE CBOIMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NIpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMHM, HEMeTajulaMu, Iuenoudamu). XiopoBojgopoxa. ConsHas KHCIOTa,
XUMHUYECKHE CBOMCTBA, ITOJIy4eHUE, TpUMEHeHne. JIeiCTBrE X10pa U XJI0POBOAOPOIa
Ha OpraHu3M 4esoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE
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2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOECHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (U3NYECKHE CBOWCTBA IMPOCTHIX
BEIIIECTB — KUCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(UKALMU KHUCIOPOAA U CEpBHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. OKcuIpl Cepbl KaKk MPEACTaBUTEIN KMCIOTHBIX OKCUIOB. CepHas KUCIOTa,
¢u3nueckue U XMMUYECKHE CBOMCTBA (00IIME KaK MpEeACTAaBUTENs Kiacca KHCIOT U
cneunduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoaydeHusi cepHoi Kuciaotel. Ilpumenenume. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAs] peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ COCIUHEHUH B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KMCIIOTHBIE ~ JIOKIM, 3arps3HEHUE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
IIPEIOTBPALICHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbsl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUs. A30T, paCIpOCTpaHEHUE B MPUPOAE, (PU3HUECKUE
U XMMH4eckue cBoiictBa. KpyroBopot a3ora B npupone. AMMHAK, €ro pU3HUECKue U
XMMHUYECKHE CBOMCTBA, MolyuyeHue u npuMeHenue. Coau aMMOHMS, UX (pU3NYecKue U
XUMHYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHHS.
A30THas KUCIOTa, e€ MojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHUCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojiell aMMOHMSI B Kaue€CTBE MHHEpAIbHBIX yH0OpeHHil. XuMHUecKoe 3arpsi3HEeHue
OKpYXarollled cpeabl COEAMHEHUSIMM a30Ta (KUCIOTHBIE JIOXKIHU, 3arpsi3HEHUE
BO3/1yXa, [10YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu Gochopa, GUHMUYECKHE U XUMHYCCKUE
cBorictBa. Okcua ¢ocdopa(V) u dochopHas kuciora, GU3NIECKUE U XUMHUYECCKUE
cBOMcTBa, monydeHue. Mcmomnp3oBanue ¢ochaToB B KadeCTBE MHUHEPATBHBIX
yno0peHui

O6mas xapaktepuctuka 3nmeMeHToB IVA-rpymnmbl. OcoOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEeHU OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIE MOAU(DUKAIINH,
pacrpocTpaHeHue B MpUpoje, PU3NUECKHe U XUMHUYECKHE CBOMCTBA. ACOpOIus.
KpyroBoport yrinepoaa B npupozae. OKCHabI yriiepoia, uX GU3NYecKue 1 XUMUYECKUE
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W IPUMCEHEHUE.
DKOJIOTHYECKUE TMpoOJIeMbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumotesa
100aTbHOTO TOTEIJICHUsT KIIMMaTa; MapHUKOBBIN 2P ¢deKT. YTompHas KHCIOTa U €€
conmu, uX (QUINYECKHE M XUMHUYECKHE CBONCTBa, MOJY4YeHHE U TPUMEHEHUE.
KauecTBeHHast peakiiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHn4Y€CKUX BEIICCTBAX KaK O COCIMHCHUAX
yriaepoaa (MCTaH, 9TaH, 3TUJICH, allCTUJICH, 3TAHOJI, INIUMICPUH, YKCYCHAsA KI/ICJ'IOTa).
Hx cocTaB U XMMHUYECKOE CTPOCHUC. [TousiTue 0 OMOJOTMYECKH BasKHBIX BCIICCTBAX:
JKHUpax, 6en1<ax, YrjieBoAax — 1M UX pOJIA B JKU3HHU YCJIOBCKA. MaTCpI/IaJIBHOC CANHCTBO
OpTaHUYCCKUX U HCOPTaHNUYCCKUX COE€IUHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U IPUMEHEHUE.
Coenunenus kpeMHus B pupoje. O6mue npeacrasieHus o0 okcuae kpemuusi(1V) u
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KpeMHUEeBOW kucnore. CHIMKAThl, WX UCHOJIb30BaHHWE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BaKHEHIIMEe CTPOUTENIbHBIC MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XVUMUYECKUH IKCIIEPUMEHT: U3YUCHHE 00Pa3I[0B HEOPTaHMYECKHUX BEIECTB, CBOHCTB
COJITHOM KHCJIOTBHI, TPOBEACHHE KAYECTBEHHBIX pEaKIUid Ha XJIOPHI-UOHBI U
HaOJI0/IeHUEe TPHU3HAKOB MX MPOTEKaHMs; OMbBITHL, OTpakarolue (usnueckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); HAOIIOACHUE Mpolrecca OOyIIMBAaHUS caxapa IOJA JeHCTBHEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHUYECKHX  CBOWCTB
pa30aBIICHHON CEpHOW KHCIIOTHI, MPOBEACHUE KAYECTBEHHOW PEaKIMu Ha Cyibdart-
WOH W HaONIOJIEeHUEe TpH3HaKa e€ MPOTCKaHWs, O3HAKOMIICHHE C (PU3NICCKUMU
cBoiicTBamu azoTa, (Gochopa H UX COEAMHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIOB), OoOpa3lamMu a30THBIX M (HOCHOPHBIX YAOOpEHHUM; MOIydeHUE,
coOupaHue, pacrlo3HaBaHME M H3y4YeHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3y4yeHUE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB); W3y4YCHHUE MoOJenen
KPUCTAUTMYECKAX pPEmETOK anmasza, rpadura, (QyuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKM PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOJIyYE€HHE, COOMpaHHe, paclO3HaBaHUE W H3YYCHHE
CBOICTB YTJIEKHCIIOrO Ta3a; MPOBEIEHHWE KAYeCTBEHHBIX PEaKIMil Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW TPOMBINIJICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTalIbl U UX COSAMHEHUS

Mertamisl 1 uX COCIMHCHUA

3.1

3.2

3.3

3.4

OO0mmass XapakTepUCTUKA XHMHUYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nosioxkenus B [lepuonnueckoit cucreme xummudeckux ieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUYECKast
KpUCTAJIIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psiji HAIIPsLDKEHUH METalJIoB

dusnueckue W XUMHUYECKUE CcBoilcTBa MeramiaoB. OOmMe CrnocoObl MOITydYeHHs
MeTtauioB. [loHsSTHE O KOpPpO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTauIbl: TOJOXKEeHUME B [lepuonnyeckol CUCTEME XUMHYECKHX
anemeHToB JI[.M. MenneneeBa; CTpoeHHME HX aTOMOB; HaxXOXKIEHUE B IPUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKcUIbl U

TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HIICJIOYHBIX METAJIJIOB U UX CoeJII/IHeHI/Iﬁ

[IlenoyHo3emMenpHbIE METAJUIBI MAarHUK M KalbLUi: NOJIO)KEHUE B llepuommyeckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
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HaXO0XICHHUC B HpHpOIIe. (DI/ISI/I‘-IGCKI/IC U XUMHNUYCCKUC CBOﬁCTBa Marduvda U KaJibIus.
Baxneiimue coequHeHUs KanbIus (OKCHUI, THAPOKCUI, coiin). JKECTKOCTh BOABI U
CrocoObI €€ ycTpaHeHUs

3.5

AmoMuHuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB J[.U.
MeneneeBa; CTpOEHHUE aTOMA; Hax0KJI€HHUE B nipupozae. PU3NUecKue U XUMUYECKUe
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUIA U TUAPOKCH/IA ATFOMUHHS

3.6

3.7

Kene3o: monoxenue B Ilepmommueckoil cucreme xumudeckux snemeHtoB JI.U.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B pupoje. Puznueckue U XMMUIECKUe
cBoMcTBa xene3a. Oxcuapl, ruapokcuasl u conu xenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMu METaJUIOB M CIUIABOB, UX
(U3NYIECKUMU CBOWCTBAMH;, M3yYCHHUE PE3YyJIbTaTOB KOPPO3UU METAILUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOACHCTBUS OKCHUIA KATBIIHS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUICOMATEPHAJIOB); HMCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKeje3a B KHUCIOpone (BO3MOKHO
UCIIOJIb30BaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PCAKIUi
Ha MOHBI (MarHus, Kaublus, adroMuHus, uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U OMKMCAHKE MPOLIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kanblus (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJICOMATEPUAIIOB);  HMCCIICOBAHUE
aM(pOTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHS M THIPOKCHJIA IIMHKA; PpEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIIe MeTaJlIbl U UX COSTMHCHUSDY

XuMus u OKpYyXKaromasa cpeaa

4.1

4.2

4.3

HoBsie maTepuansl u TexHonorud. Benjectsa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMUS U 3J0pOBbe. be30macHoe UCIoIb30BaHNE BEUIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHYECKUX 0KOTaX M OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKAIOLIEH
cpeapl I1/IK. Ponbp xumuu B pemieHuu HsKosornyeckux mnpobiem. [Ipupoansie
WUCTOYHUKU YIJIEBOJOPONOB (Yrojib, MNPUPOAHBIA Ta3, He(Th), MNPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3y4deHHe oOpa3loB MaTepualioB (CTEKIJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
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 SIBIICHMH TpPUPOJBI, IOHMMAaHUE OOBEKTUBHOMN
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 IIO3HAHHWS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX 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 XMMUHU KaK MPOQGHUILHOTO MPeaMeTa IpU Iepexojie Ha
YPOBEHB CpeaHero o0miero o0pa3oBaHus

2.1

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

BAKHENIIME XUMUYECKHUE ITOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOAHASA M HEOJHOPOIHAsS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJIApHAas MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBaHUE, COJb (CPEmHssI), XUMUYECKas PEaKIHs, PeaKI[Uuu COCIUHEHMUS,
peaKIMK Pa3joKEeHUsI, PEAKIMU 3aMEIICHUs, peakIul OOMeHa, TENIOBOM
s ekt peakimu, 5K30- U IHIOTEPMUUECKUE PEAKINH, PaCTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAs
KOHIIEHTpALlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aTOMHas oOpOWTamb, paguyc aromMa, BAJICHTHOCTh, CTEMEHb
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,
ANEKTPOJUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTO  OOMEHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
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BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, JIEKTPOIU3, XUMUUYECKOE
paBHOBecHe, 0OpaTUMble U HeOOpaTHUMbIE PEAKIUH, CKOPOCTh XUMHUYECKON
peakuuu, katanuzarop, [1JIK, koppo3ust MeTanios, cIijiaBsl

2.2

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

2.3

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHAasa TCOPH, TCOpUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I JUCCOoMal 1

BJ'IaI[eHI/Ie OCHOBaMHM XNMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpPAIbHBIE YHAOOpPEHMs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOIOB (YIJIs, IPUPOJHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO35HCTBE, Ha IPOU3BOICTBE U TOHUMAHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBEeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMCHHUEC HHTCIPHUPOBATH XUMHWYCCKUC 3HAHUA CO 3BHAHUAMUA OAPYIrux y‘-IC6HBIX
npeaMCTOB

3.3

3.4

HAJIMYME OMbBITa PabOThl C Pa3IMYHBIMH HCTOYHHKAMH HH(OpMAIMH 10
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(I)OpMaI_II/II-O O BCIICCTBAxX, HX
MNpEBpAlICHUAX U MPAKTUYCCKOM IPUMCEHCHUU U YMCHHUC HCIIOJIB30BATH eé
AJI pCHICHU A yT-Ie6H0-H03HaBaT€JH)HI)IX 3aga4

Brnanenue ocHOBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XMUMUHU JUIS COCTaBJICHHS (OPMYJT HEOPraHMYECKUX BELIECTB, YPaBHEHUM
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOI)

YMeHue o0ObsCHATh CBSI3b MOJIOXKEHHS 3JIEMCHTA B HepHOﬂquCKOﬁ CHUCTEMC
C UYHUCIIOBBIMH  XAPAKTCPUCTHUKAMH  CTPOCHHUSA ATOMOB XHUMHYCCKUX
9JICMCHTOB (COCTaB u  3apdana daapa, 06]].[66 quCII0 BHGKTpOHOB),
pacnpeaciiCcHueM 3JICKTPOHOB IIO0 JHCPIreTUYCCKUM YPOBHAM aTOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIUA

HpeI[CTaBJ'IeHI/IC 0 HepHOHquCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHYECKHX
9JICMCHTOB (pa,[[I/ch aToMa, BHCKTpOOTpI/II_IaTeJ'IBHOCTB), MMpOCTBIX U
CJIOXKHBIX BEIICCTB OT ITOJIOXKCHHA 3JICMCHTOB B HCpHO[{H‘lCCKOﬁ CHUCTEMC (B
MaJIbIX MCpUOJAaX W TIJIABHBIX no;[rpynnax) U 3JICKTPOHHOI'O CTPOCHUA
aToMa

YMmenue kiaaccuumpoBarth:

7.1
7.2

XUMHNYECKHUEC DJICMECHTHI

HCOPTraHNYCCKUC BCIICCTBA
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7.3

XUMHUYCCKHUC PCaKIINU

8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTH M CTETIEHb OKUCIICHUS XUMUYECKUX IIEMEHTOB, 3aps/] HOHA
8.2 BUJ XUMHUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHune xapakTepu3oBath (GU3HMUECKUE U XUMUYECKUE CBOMCTRA:
IPOCTHIX BEIIECTB (KHCIOPOA, O30H, BOAOPOA, rpaduT, aiMa3, KPEMHHH,
9.1 azot, docdop, cepa, XJIOp, HATPHUM, KaIHiA, MAarHUH, KaIbIHA, aTIOMUHUH,
JKeTe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJOPOJ, OKCHUIbl M TUAPOKCUAbl MeramioB |-I1A
9.2 rpyn, amomunus, menu (1), nunka, sxenesa (11 u I11), okcuast yraepona (Il
' u V), xpemuus (IV), azora u docdopa (IIl u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THas, (ocdopHas, yroipHasi,
KpEMHUEBAsi KUCIO0Ta U X COJIN)
MPOTHO3UPOBATh M XapaKTEPH30BATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa W CTPOCHHS, INPUMEHEHHE BEUIECTB B 3aBHCHUMOCTH OT HX
' CBOWCTB, BO3MOXXHOCTh NPOTEKAHHUS XHMHUYECKHX TIPEBpPAIICHUN B
Pa3INYHBIX YCIOBUAX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHHs pEakiuii, B TOM
quce:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
10.3 WITIOCTPUPYIOIIUX XHUMHUYECKHE CBOMCTBA M3Y4YEHHBIX KJIaccoB (TPYIIN)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUIECKYIO B3aUMOCBS3h MEX/Ty HUMHU
11 YMeH#He BBIYUCIATH (TIPOBOJUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
' JIOJIF0 XUMHUYECKOTO JIEMEHTa B COEAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XUMHUYECKMX PEAKIHUH U HaXOIUTh KOJHMUYECTBO BEIIECTBA,
' 00BEM 1 MacCy peareHTOB U TMPOYKTOB PEAKITHH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YyHOTO ITO3HaHWs (HaONIOJeHNe, W3MEpEHue,
121 OKCTIEPUMEHT, MOJICIUPOBAHUE) NPH W3YUYCHHH BEIIECTB M XHUMHUYECKHX
' SBJICHUN; yMeHHME C(OpMYyIUpOBaTH MPOOJIEMY M NPEAJIOKHUTH MyTH €&
peLeHus
12.2 0e30macHoOi paboThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUUECKON MOCYAON U
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J1a00paTOpHBIM 000pyI0OBaHUEM

12.3

mpaBwiiaMyd 0€30MacHOTO OOpaIlEeHUs] C BEIEeCTBAMHU, HCIOJIb3YEeMbIMU B
MOBCEIHEBHON JKM3HU, MpABUIAMH TOBEICHUS B MEMSIX COCpexeHUS
370pOBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpelpl; INOHMMAHUE Bpeaa
(ormacHOCTH) BO3JIEHUCTBHS HA KUBBIE OPraHU3MbI OMPEACIEHHBIX BELIECTB,
Ccroco0OB YMEHBIICHUS U MIPEIOTBPALICHUS UX BPEIHOI'O BO3ICUCTBUS

13

131

Hanynaue IMPAKTUYCCKHUX HAaBBIKOB IINIAHUPOBAaHWA HW OCYHICCTBICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3Y4UCHUE K OIIMCAHUC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUE C
(1)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMHU ABJICHHUAMH; OIIbIThI, HWIIIIOCTPUPYIOIIUE
IMPU3HAKH IIPOTEKAHUA XUMHUYCCKUX pCaKI_II/Iﬁ

13.2

U3y4eHHe CIIOCO00B pasJieeH s cMecel

13.3

13.4

MOJIyYeHUE KUCIOpOAa M U3YYEHHE €ro CBOMCTB; MOJYYEHHE BOJOPOJA U
W3yYECHUE €ro CBOWCTB; IOJYYEHHE YIJIEKHCIIONO ra3a M HM3Y4YEHUE €ro
CBOIICTB; IMOJYYCHUE aMMHAKa U U3YYEHUE €r0 CBOWCTB

MPUTOTOBJICHHE  PAaCTBOPOB  C  ONpeAeNnEHHOW  MaccoBOW  Jonei
pacTBOPEHHOIO BElIeCTBa

135

NpUMEHEHHE WHIMKATOpOB (JIakMyca, METWIOpaHXka Hu (eHondraienHa)
JUISL OIIPE/IETIEHNSI XapaKTepa Cpelibl B pacTBOpaxX KUCIOT M IIEI0Yei

13.6

HCCICIOBAaHUC U OIIMCAHHC CBOMCTB HCOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHUC B3aHMOHCﬁCTBHﬂ KHUCJIOT C MCETalllaMH, OKCHIaMH
MCTAJIJIOB, PACTBOPUMBIMH MW HCPACTBOPUMBIMH OCHOBAHUSAMMH, COJISIMU;
IMMOJIY4YCHHUEC HCEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI'0O MCETaJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
THAPOKCUIOB AJIFOMHUHUA U ITUHKA

13.7

pelIeHNEe SKCIEPUMEHTAIBHBIX 3adad 1o TemaM: «OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCTUHEHUN»; «DIEKTPOIUTHYECKAsT JIUCCOIUAIINY;
«BaxxHelmme HeMeTalIbl U UX COeIUHEHUY, «BakHelme MeTamisl 1 uX
COCJIMHEHMUSI

13.8

XUMHUYECKHE DKCIIEPUMEHTHI, WJUTFOCTPUPYIONINE TPU3HAKH TPOTEKAHUS
peakIuii HOHHOTO 0OMEHA; KaYeCTBCHHBIE PEaKIy Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HMOHBI: XJOPUI-, OpOMUI-, HOTUI-, Cynbdat-, pocdart-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THUIPOKCHUI-HOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KaJubllus, adloMUHUs, kenesza (2+) u »xeneza (3+), meam (2+),
IIUHKA

14

141

14.2

VYMmenue:

MMpEaACTaBJIATb PE3YIbTAThI OKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTrCiabCTB, T pa(bI/IKOB n TaGJ’II/II_I U  BbIBJIATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTHU

YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHU MW HpoHecCaMH, MNPOUCXOIANIUMHU B MAKpPO- U MHKPOMHPE,
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O0O0BSACHATH TPUYUHBI MHOTOOOPA3Hs BEIIESCTB
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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. BajeHTHOCTP aTOMOB XWMHUUYECKHX 3JeMeHTOB. CTeIeHb
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. 3akon
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.
DIIEeKTPOOTPULIATEILHOCTh XUMHUUECKUX AJIeMeHTOB. MoHHast CBs3b. MeTaimnyeckas
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. MeTajibl U X COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMHU (LIENOYM U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KUCIOPOACOAEpKallne
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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
Pusnyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAJUIOB: JUTHS, HATPUS,
4.3 Kalus, MAarHus W KaJblMsl, aJIOMUHUSA, JKele3a. OJEKTPOXMMHMUYECKUU Pl
HaIPsDKEHUN METAIUIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
duznyeckue U XMMUYECKUE cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue oxkcumoB
HEMETAJIJIOB
46 Xumuueckue cpoiictBa okcunoB: metawioB |A-IIIA rpynn, nwmaka, memu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 THJIPOKCUIOB aTIOMMHUSA, )Keje3a, LUMHKa). IloaydyeHue ocHoBaHMH M aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHCJIOT
4.9 OO0me xuMHYeCcKre CBOMCTBaA cpenHux coset. [lomyuenue coneit
4.10 [Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpPOJA, AaMMHUAKa,
YIIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' 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
' HEANEeKTPpOoJUThI. CHUIIbHBIC U c1a0bie IeKTPOIUThL. CTENEHb JUCCOIHAIIT
55 Peakuiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
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6.1

BemectBa w  marepuansl B MOBCEJHEBHOM JKHW3HUM 4elloOBEeKa. beszomacHoe
WCITOJIb30BAaHUE BEIECTB M XMMHUYECKUX peakiuii B jabopatopuu u ObiTy. IlepBas
MIOMOIUIb MPU XUMHUUECKUX 05KOTax U OTPaBJICHUSIX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKaoIled cpeipl (KUCIOTHBIEC JOXKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus [IpenenbHas
nonyctumas  koHuentpauus BemiectB  (IIJK). Ponp xumum B pelieHuu
9KOJIOTHYECKHX Mpo0sieM. Y cuieHre NapHUKOBOTo 3 dexTa, pa3pylieHue 030HOBOTO
cios

6.3

[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUS U UX COCAUHEHHNA B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |
CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coenuHeHni. [loHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
KOpPO3UH

6.4

6.5

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanbHble MOHATHSA OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TAHOJ, INIMLIEPUH, YKCYCHas KUCIIOTa).
[lonsTe 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAaX: XKHUpax, Oeyikax, YrieBoJax — U UX
pOJIK B )KU3HU YEJIOBEKA

Pacuérsr:

7.1
7.2

1o opmMyIaM XUMUYIECKIX COCTMHEHUI

Macchl (MaccoBOi) T0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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