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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1o XxuMuM Na€T MNPEJCTaBIECHUE O LEJsAX, OOIel CcTpareruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEIOBATEIbHOCTh  HU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IPEIMETHBIM pe3yjibTaTaM OOY4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIbHON  J1E€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHpPa, BaXKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpooIeMbl IKOJIOTMYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JeSTeIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;
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3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETOBEKA, SIBISIETCS KIFOYEBBIM ATAllOM B
(bOopMHPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

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

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

YriyOn€éHHbIH Kypc XMMUKA OCHOBHOTO OOIIIETO 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHS:

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

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

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLUAIINU BEIIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M 00JIACTH MPAKTUYECKOTO TPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIIOJB30BAaHUEM 3HAHWW U3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEQyIoIIeM ypoBHE oOpa3zoBaHus. B mporpamme 1o XUMUU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
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oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHUuE XUMHUHM  CIIOCOOCTBYET  pealiM3aluu  3ajady
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 JaIbHEUIIIEH TPYIOBOU NEATEIHBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0IIET0 0Opa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajadya y4eOHOro
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 TIO3HaHUSA IIPU M3YYCHUM BEIIECTB M XUMUYECKHX pPEakLUu,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXkaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

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

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU
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XUMHUH, TPUMEHATh WX MPH PEHICHUH NpoOiieM B TMOBCETHEBHON XU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPHUATHE IEHUCTBUM, NPHUHOCIIIMX BpEN
OKpYXalollel cpejie U 310POBBIO JHOJICH;

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

Ha yriny0nénnoe u3zydeHue ydyeOHOTo npeaMeTa « XuMus» oTBoAUTCs mo 102
yaca B 8 u 9 knaccax (3 yaca B HEJENI0), TO €CTh 2 4Yaca B HEACNIO 3a CUT
obszatenbHON yacTu OOIT OO0 u 1 yac 3a cuér yactu OOIT OO0, hopmupyemoit
ydyacTHUKaMu oOpa3oBaTelibHbIX OTHomIeHuid. Bcero 204 waca 3a aBa rona

oOy4eHus.
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COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS W PA3BUTHUSI XMUMUM. XUMHS B CUCTEeME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
HIMIIMPUYECKOM YPOBHE: HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIECIIMPOBAHNUE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboThl C XUMUYECKUMH BemecTBamu. OO0opyaoBaHUE
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpaAJbI. [I0HATHE O TOMOT€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertamnel n HeMmeTtaiuibl. BemecTtBa MOJEKYJISPHOIO M HEMOJEKYISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCUTENBbHAs AaTOMHAas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OuU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ MPU3HaKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AtomMHO-MonekyisipHass teopus. JKuszHb u gesarensbHocth M.B. JlomoHocoBa.
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XuMHYECKUE ypaBHEHUS. TUIBI XUMUUYECKUX PEAKIUI (COEIUHEHHUS], Pa3JIOKEHUS,
3aMeleHus, 0OMeHa). PacueTsl o XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHWYECKUX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM Kuciaotod) sineHud. O3HakomileHHE € 0Opas3llaMu BELIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHHuEe U pasznoxeHue ruapokcuna wmeau (II) npum
HarpeBaHUM, B3auMOJCHCTBUE >kene3a ¢ pactBopoMm comu Menu (II). Msyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmroneHne n onvcaHWe OMNBITOB, WIUTFOCTPUPYIOUIUX 3aKOH COXPaHEHUs
MAacCCBI.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BeIecTBa M0
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponecchl okucneHus B kuBoil mpupoae. Okcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. Pa3pylienre 030HOBOTO CIIOSI.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIO0TepMUUYEcKue peakuuu. TommuBo. Mcnonas30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopox — »nemeHT M mpocTtoe BemecTBO. Haxoxkaenue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE

TOIIJINBA.
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Bonma. ®dusnueckue cBouctBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

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

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
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 KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIAMH, C OKCUJAMU METAJJIOB, OCHOBAHUSMHU U COJISIMH).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBanui. Illenoun, ux cBoiicTBa (B3aUMOJICHCTBHE C KHCIOTHBIMU OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoOTEpHBIX TUAPOKCHAAX (HA TMpPUMEPE THUAPOKCHUIIOB IMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapakTepHble XMMHYECKHE CBOMCTBA Ha Mpumepe cpeaHux coseil. [lomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;
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O3HAKOMJIEHHE ¢ 00pa3aMu OKCHIOB M OMMCAHUE UX CBOWCTB;

MOJIy4YeHHe, COOMpaHue, paclo3HaBaHWE U HW3YYEHHE CBOMCTB BOAOpPOJA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoMm meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPENEICHHOW MOJIIPHOM KOHUEHTpalUueu
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumojeiicTBus okcuaa menu (1) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUAA [IUHKA C pACTBOPAMH KUCIIOT U IIEIOYEH;

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

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe O
rpymnmnax (cCeMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEIIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTkpbITHE [leproguueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CocTtaB atomHbIX siaep. M3oTombl. PaginoakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: s-, p-, d-opOutamu. DJIEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIepHoJia U TPyl 3eMeHTa. CTpOoeHHE IEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:
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pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
N3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepunoanueckoit cucreme /1. I. Menneneena.

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

DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHYECKass CBS3b.
Buapl XMMHYECKOM CBS3M: KOBAJIEHTHAs INOJSIpHAs CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucramnuueckue wu amop@Hble BemecTBa. THUMNBl  KPUCTAUIMYECKHUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IMPH TMOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHUE  OIBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanuszanuss MeXNpeIMETHBIX CBSI3€d MPU W3YYEHHH XUMHHM B 8 KIacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIpOIlecC), HayuHbIN (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiaccudUKaius, NEPUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,
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CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

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

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

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOMTanel aToMOB MaybiX MepuoioB. 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
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIMTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMHUYECKUX pEaKIUui MO pa3IuyHbIM TMpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHTbl XMMHYECKOM TEPMOJMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuid. TeroBoit 3dPeKT XUMHUUECKOW peakIuu. IK30- U IHIOTECPMHUUYECCKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.
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[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
DakTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKOW pEakiMu. DHEPrus aKTHUBAIUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBecHUS. DaKTOphI, BIMSIOIIKME HA COCTOSHHE XWMHYECKOIO
paBHOBecusi.  [IporHo3mpoBaHMEe  BO3MOXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OkucnuTenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AUcCcOLManMM. PacTBopeHne Kak — (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NeKTpoiuThl. KaThoHbl, aHMOHBI. MexXxaHuU3M AUCCOIMALMA BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 coneii. loHHbIE ypaBHEHUs TUAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

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

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOIIHE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHIA;

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

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);
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MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaM: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeETaIOB. (CpaBHUTENbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBopopoa. CoJiHass KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHBIC CTENEeHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM M cepHOM kucinotamu). CepoBoAopod, cTpoeHue, (U3MUecKue u
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KuciaoT u crnenuduyeckue). Conu CepHOM KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMenenne cepHol KUCIOTHI U cyhbdaroB. KauecTBeHHBIE
peakuuu Ha cyiabpuTt-, cynbGua- U cyiabdar-annoHsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro

npcaoTBpaliCHUA.
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OOmas xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKMEe M XUMHUYECKHE CBOMCTBa (OKHCIICHHUE,
OCHOBHBIE CBOMCTBAa BOJIHOI'O pacTBOpa), NPUMEHEHUE M IOJYYEHUE B
7a0opaTopuM U MNPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3oXKeHHWE U B3aUMOJEHCTBUE CO IIE€JI0YaMH), MPUMEHEHUE.
KauecTBeHnas peakuust Ha moHBI ammoHusA. Oxcuael azorta (I, II, III, IV, V).
A3zotuctas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, (GPU3nYecKue U XUuMUYECKHe
cBOMcTBa (0OIIME KaK TMPEICTABUTENSl Kiacca KHUCIOT U cruenuduueckue),
NpUMEHEHUE. XUMUYECKUE PEaAKLUHU, JISKAIINE B OCHOBE IMOJYYEHUS A30THOU
KHUCJIOTBI B IPOMBINIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklu Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKpYXKalollel Cpeabl
COCIMHEHUAMHU a30Ta (KUCIOTHBIC JOXIU, 3arpsS3HEHUE BO3/lyXa, IOYBBl U
BOJIOEMOB).

®ocdop, ammorponubie wmonudukanuu Gochopa (Oenmbiii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCJIOPOJIOM, raJJOr€HaMHt, KOHLIEHTPUPOBAHHBIMH a30THOW M CEPHOM KUCJIOTaMU).
Oxcunbl pochopa (I, V), dochopnas kucnora, ¢puznueckue U XUMHUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
COeIMHEHUAMHU a30Ta u (ocdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnorpornsbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3amMOCICTBHE C META/UIaMH, HEMETaJllIaM1, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYEeCKue MpoodiieMbl aTMOC(EPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora u ee CoJd, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH W CEIhCKOM

XO3SIMCTBE.
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[lepBoHaYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIUMHECHUSX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
YKCYCHasi KuciioTa. [IpupoiHbie UCTOYHUKH YTJIEBOJAOPOAOB (Yrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U IMPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOMCTBa (B3aUMOJIECUCTBHUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (IV), kxpemHueBas Kuciora,
CUJIMKATBI: (DU3NUYECKUE M XMMHUYECKHWE CBOWCTBA, MOJYyYCHUE U MPUMEHEHUE B
OBITY M NPOMBIIUICHHOCTH. BaxkHellne CTpOUTENIbHbIE MaTepualibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

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

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

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

U3yYeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakluid Ha CylnbPua-, cyibGuT- U Cyiabhar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX YAOOPEHUM;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUE€CTBEHHBIX pPEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;
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O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-WOHBI W
U3Yy4YEHHUE NMPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pelIeHne SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl 1 UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTauioB. OOmas XapakTepUCTUKa XUMHYECKHUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux aemeHToB /1. 1. MenneneeBa u ctpoenust aromoB. Meraiuiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTajuimueckas pemnerka (IpuMUTHBHAsL KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHEEHTPUPOBAHHAS KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTtauioB. O0ImKe XUMUYECKUE CBOMCTBA MeTa/IoB. O0IIHMe CrIocOObI MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaioB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-epynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HA MpUMepe HATpUsl U KaJlkd), MOJyYEHHUE.
Oxcuzbl ¥ TUAPOKCUABI HATPUS U Kanus. [[puMeHeHune menouHbIX METaIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuognueckon cucremMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoenue
UX aTOMOB, HaXoXJeHue B npupoze. Gusndeckrne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuus. BaxkHelmume coelUHEHUs KaiblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.
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AmoMmuHMiL: nosioxxeHue B [leproaudeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (IOOOYHBIX MOATrpYyMMH):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMepe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIe COCTOSTHUSL aTOMOB
d-371€MeHTOB, CTENEHW OKHUCICHHUS aTOMOB B COCJAMHEHHSIX. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
IlepBOoHayYabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAaX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHus 00 aMMHaYHBIX KOMILIEKCAaX 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 TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMy HA KATUOHBI INHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (1) u xenesa (III), mx cocras,
CBOMCTBa M ToiyuyeHue. KadecTBEHHbIC peakllMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METAJJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJUIOB C BOJOM, C PacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (II) m
uoauaa Kanus, KOppo3uHu METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOJIYYEHMS THUAPOKCUIOB JKEe3a, UX XUMHUYECKUX

CBOMCTB,;
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M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

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

uccienoBanue aMmGOTEPHBIX CBOWCTB THIPOKCHUJIA aTIOMHUHUA, THAPOKCHIA
xpoMma (III) u rugpokcuaa HUHKA;

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuaibl, 00JACTH MX MpUMEHEHHUs. be3omacHoe HCMOJb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

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

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

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSMHM YIJIEPOA, a30TA, CEPBI, TSHKEIBIX MeTaJUIOB. [loHATHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3naMu MarepuajgoB (CTEKJO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHabl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHus KUCJIOTHOTO JAOXK/IS, U3yUYCHHE €r0 BO3JICHCTBHS HA MaTEPHAJIbI.

IloBTOpeHue u 0000LIeHHME 3HAHMH OCHOBHBLIX pa3leioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUIa XUMHUYECKON CBA3U.

Kiaccupukanyss XUMHUCCKHX PpEaKIUd 110 Ppa3IuYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns cosent. Peakuuum okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.
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CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
IEKTPOIUTUICCKON  JAUCCONMAIIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISICTCS 4Yepe3 HCIIONb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIECC), HAYYHBIN (aKT,
rUrnoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuuKaius, MNEPUOJUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEIIECTBA, CTPOEHUE Ta30B, KHUIAKOCTEH U TBEpAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTBI, KBAHTHI, PaAOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCIHBIN
CIIEKTp, pa3yioKeHHe OeI0ro CBeTa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpaIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOIJIEMEHThI, THTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HCKOIIaeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI, IJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.
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TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JEATEIbHOCTH 00pa30BaTebHON OpraHu3alii B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, TMOHUMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, NPOSBICHUE KOMMYHHUKATUBHON KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCThH OIICHMBATh CBOE IMOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTUUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHWS W YPOBHS JaTbHEHIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHME TMOCJICICTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTA COOJIONIEHUS TIpaBWJI OE€30MacHOCTH TpuU  OOpaIieHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYaIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYIAOBOM JIEATEIBHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEI0BATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE;

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

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHHS K MPUPOJE KaK UCTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Karollel Cpelibl; OCO3HaHUE TIJI00aIbHOTO XapakTepa HSKOJIOTHYECKHUX
mpo0seM U TMyTell UX PEeIlIeHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJydaeMble
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAIBHOW CpEel; TOTOBHOCTh K YYAaCTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaIOIMMUXCs, OCBOMBIIMX MPOTPaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIMILUIMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKarOIIIX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TNO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHUE YHHBEPCAJIbHBIMH YUECOHBIMHU IEHCTBHUSAMH (TI03HABATEIHLHBIMH,
KOMMYHUKATHBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMM  JUIS  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS
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KOMIIETEHIMM, @  TakXe€  IPOEKTHO-HUCCIECNOBATENBCKOW  JESTEIbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMUYCCKUX TOHITHH (BBIICIATH WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
M3y4aeMBbIX MPOIECCaxX M SBJICHUSAX; MPOBOJUTH BHIBOJBI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIICCTB W SBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM IEATSTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITCIIEHO CTaBUTh BOIIPOCHI;, aHATU3HPOBATh (DAKTHI, BHISBIISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIYKUCICHUS, MOJCIUPOBAHUE, HAOIIOJCHUS U OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WH(MOpMAIuU (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
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pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHbOpMAIIMIO, 3HAYUMYIO JJI1 pElIeHHs y4eOHOM 3aJauu; yMEHHsI MPUMEHSTH
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSITETLHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy MpeaACTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYCHHBIC PE3YJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yibTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIMOBBIX (opMax palOTHI: TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATh KPUTCPUU TI0
OIICHKE Ka4YeCTBa BBHIMOJHEHHOW pabOThHI; pemiaTh BO3HHUKAIOIIME TPOOIEeMbI Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA yT—Ie6HBIMI/I PEryJIITUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM

YUCJIC:
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YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MOAXOMAIMI C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATh PE3YNbTAThl: COOTHOCUTH CBOM JIEHUCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK M B paMKax pealu3alud HWHIWBUIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JIeTajbHEe OCBOMTH MaTepHall, OBJAJAETh PACIIUPEHHBIM
KpPYroM MOHSATHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BEICOKOI'O YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICAYIOIIAE TIPEIMETHBIC PE3yJbTaThl H3YYCHHS XHMHU Ha yriyOJCHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpPHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJI, aM(POTEpHBIA THAPOKCHI, XUMHYECKas peakius,
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KJaccu(puKanus peakui: peakiuy COSTUHEHUS, PEAKIINHN PA3JI0KEHHUS, PEAKIINH
3aMEIICHUsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAsA M HEMOJIIPHAS. KOBAJIEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE;  AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTaHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIeHUsI (hOpMYJI BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIaCCy COEMHEHUN 10 (opMyiiaM, BUAbl XUMHYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJaBHas moarpymnma (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnmna)», «Manbsie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMeEITcsl B Tabnuie «llepuoanueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

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

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, O
TeroBoMy G DEKTy);
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XapaKTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATh W NPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJII0 XUMUYECKOT0 3JIEMEHTa B COCAUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUSIM XUMUYECKON PEaKIUH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeakliii, eCTeCTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPaBHEHHUS TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHI0 U COOUpAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX

COCIUHCHUI;
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JEMOHCTPUPOBATh  BJQJICHUE OCHOBAMH XHUMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)opMHUpPOBaHbI
CIICyIOIIMe TpPEeIMETHbIC pe3yJdbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHUOH, DJIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, TeIIoBOM 3(P(HEeKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aUIOTpomnus, amM(pOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckasi, 00ObEMHO-
LEHTPUPOBAHHAS KyOu4eckasi, rpaHelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [TK;

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

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

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKHUCJICHHS XUMHYECKHX JJIEMEHTOB B
COEQUHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj] HOHa [0
XUMHUYECKON (popMyrie, xapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «A-rpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;
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OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuommdeckoit cucreme ¢
pacrpesieIeHUeM JJICKTPOHOB M0 HJHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJAPOKCHUJOB) B MpeJeiax MaliblX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklUd, HalpaBIeHUs CMEIIEHUS XUMHYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX pACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATpU, Kajduii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CEpOBOAOPOA, okcuawrl yriepona (11, IV),
kpemuus (I1V), azora (I, II, III, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuibl U ruapokcuabl MetamioB [A-I[A-rpynn, amomunus, meau (II), uunka,

xenesa (11 u I10));
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MOSICHSATH COCTaB, OTNEIbHBIC CIOCOOBI TMOMYYEHHUS W CBOMCTBA CIIOMXKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOTBI XJ0pa, a30TUCTasi, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHW3MbI, MPUMECHEHHUE B PA3JIMUHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMUI-, HOIUMI-, Cylbdar-, docdar-, kapboHaT-, CUIUKAT-,
cynbduT-, Ccymbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMeHTa Mo (OpMyJe COECIUHEHHUS, MAcCCOBYIO
JIOJIF0  BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAaCTBOpPE, HAXOAUThH
pocTenITyro (hopMyITy BEIEeCTBA MO MAaCCOBBIM HJIA MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHoi — paboThl B j1abopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKUCIOrO Tra3a) M PEUICHUIO
OKCIIEPUMEHTAJLHBIX 3aJad 10 TeMaM Kypca, MPeACTaBIsITh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHE, CHUCTEMATH3allUi0, BBIABICHHUE IPUYNHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeaabHbI U MBICICHHBIN );
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OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIIONb3YEeMbIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAILEHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTUSAMH, KAK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YpPOBHE CpEIHETO
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBO yacoB
Ne HaumenoBaHue pa3iesioB U JuaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
https://resh.edu.ru www.school-
XuMusg — BakHas 00/1acTh collection.edu.ru
11 €CTCCTBO3HAHUS U 3 https://uchebnik.mos.ru
’ MPAKTUYECKOU eSITEIbHOCTH https://www.yaklass.ru
yeJIoBeKa http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru www.school-
collection.edu.ru
12 BemntecTBa 1 xumMmndeckue 20 https://uchebnik.mos.ru
' peakuuu https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
Hroro no pazneny 23
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
https://resh.edu.ru www.school-
collection.edu.ru
1 Bosayx. Ilonarue o razax. 17 1 https://uchebnik.mos.ru
’ Kucnopoa. Okcust https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
29 Bonopoa. Ilonstue o kucinorax 6 | https://resh.edu.ru www.school-

" COJIIX

collection.edu.ru
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https://www.yaklass.ru/
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http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

https://uchebnik.mos.ru
https://www.yaklass.ru
http://all-met.narod.ru

http://www.xumuk.ru

https://resh.edu.ru www.school-
collection.edu.ru
Bona. PactBopsl. [Torstue 06 12 | 1 https://uchebnik.mos.ru

OCHOBAaHUAX https://www.yaklass.ru
http://all-met.narod.ru

23

http://www.xumuk.ru

https://resh.edu.ru www.school-
collection.edu.ru
54 OCHOBHBIE KJIaCCHI 15 | | https://uchebnik.mos.ru

HEOPraHUYECKUX COCIUHEHUI https://www.yaklass.ru
http://all-met.narod.ru

http://www.xumuk.ru

Hroro no pazgeny 50

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1emenToB /I, M. Menaeneesa. CTpoenune aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHA

https://resh.edu.ru www.school-
[Iepnoanueckuii 3aK0H U collection.edu.ru
31 Ilepronnueckas cucrema 13 https://uchebnik.mos.ru
' XUMHYECKHX AemeHToB JI. M. https://www.yaklass.ru
Menneneesa. CTpoeHue aToma http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru www.school-
XuMHU4YeCcKas CB3b. collection.edu.ru
3.2 OKHCIUTEIBHO- 13 1 https://uchebnik.mos.ru
BOCCTAHOBHUTEIBHBIE PEAKIIUH https://www.yaklass.ru
http://all-met.narod.ru
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http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/

http://www.xumuk.ru

Hroro no pazgeny 26
https://resh.edu.ru www.school-
collection.edu.ru
https://uchebnik.mos.ru
Pe3epBHOE Bpemst 3

https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru

OBIIEE KOJIMYECTBO YACOB I10

4
ITPOT'PAMME 102 >
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https://resh.edu.ru/
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undgposBbie)

KonTpoabubie IIpakTuueckue
NPOrpaMMmsblI Bcero o0pasoBare/IbHbIE
padoThI padoTshI
pecypchl

Ne i/

Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus

https://resh.edu.ru

www.school-
collection.edu.ru

[loBTOpEeHue u yriay6ienue 3HaHUK O

1.1 6 https://uchebnik.mos.ru

B TB
CIIECTBE https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru

https://resh.edu.ru

www.school-
collection.edu.ru

16 1 2 https://uchebnik.mos.ru
https://www.yaklass.ru

12 OcCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS

XUMUYECKHUX PEaKLnn

http://all-met.narod.ru

http:/www.xumuk.ru

https://resh.edu.ru

www.school-
collection.edu.ru

SHCKTpOJII/ITI/I‘lCCKaH JUcCConranus.

1.3
XUMUYECKHUE pCaKkiuu B paCTBOpax

0 https://uchebnik.mos.ru
https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru

Uroro no pazgeny 22

Pa3zgen 2. HeMeTaJIBI M UX COCIUHEHUSA
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http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/

https://resh.edu.ru
www.school-
OO01mas XxapakTepUCTHKA XUMUIECKUX collectlon.edu..ru
2.1 9 https://uchebnik.mos.ru
sneMeHTOB VIIA-rpynmsl. ["agorensl https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
www.school-
OO0mias xapakTepucTUKa XUMHUYECKUX collection.edu.ru
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 11 https://uchebnik.mos.ru
COCIMHCHUS https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
www.school-
OO0m1as XxapakKTepuCTUKa XUMHYCCKUX collection.edu.ru
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 11 https://uchebnik.mos.ru
COCIIMHEHU S https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
www.school-
OO0mas XxapakTepuCTUKa XUMHUUECKUX collection.edu.ru
24 aneMeHToB [VA-rpynmsl. Yraepoa u 12 https://uchebnik.mos.ru
KpPEMHUU, UX coequHeHus. bop https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
Uroro no pazgeny 43
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
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https://resh.edu.ru

www.school-
collection.edu.ru

3.1 OO0111e CBOMCTBAa METAIIIOB 7 https://uchebnik.mos.ru
https://www.yaklass.ru
http://all-met.narod.ru

http://www.xumuk.ru

https://resh.edu.ru

www.school-
collection.edu.ru

32 Baxneinme MeTamibsl 1 UX COSTMHEHHUS 18 1 2 https://uchebnik.mos.ru
https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru

Hroro no pazgeny 25

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

https://resh.edu.ru
www.school-

collection.edu.ru

BemectBa u MaTepHraJibl B ’)KU3HU YCIIOBCKA.

4.1 . 5 https://uchebnik.mos.ru
OCHOBBI 3KOJIOTMYECKOI TPaMOTHOCTH ]
https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
Hroro no pazneny 5

Pazgen 5. O0o01menne 3 HAHMI

https://resh.edu.ru

. www.school-
[ToBTOpeHue u 06001IeHNE 3HAHU T

5.1 29 2 collection.edu.ru
OCHOBHBIX pa3I€JIOB KYPCOB &—Y KJIAaCCOB .
pasit My https://uchebnik.mos.ru
https://www.yaklass.ru
[okymeHT co3aaH B anekTpoHHon copme. Ne ucx.-51 ot 06.02.2024. VicnonHuTens: Maneesa I.P. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 36 us 55. Ctpanuua cosgara: 06.02.2024 17:22 =¥ TATAPCTAH


https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/

http://all-met.narod.ru

http://www.xumuk.ru

Uroro no pazgeny 2
PesepBHOE Bpems 5
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KoauuecTBO 9acoB
Ne n/m Tema ypoka Cpoxu usyyeHust
Bcero
| IIpenmer xumuun. Poiab XuMHUM B KU3HU YEIIOBEKA. 1 1
HeIes

[TonsiTHEe 00 MCTOPUY BO3HUKHOBEHUS U PA3BUTHH XUMHUH.

) Tena u BemectBa. PU3ndecKkre 1 XUMHYSCKHE CBOMCTBA 1 |

HeAeIIs

BemecTB. Pu3nyecKkue U XUMHYCCKUE SIBIICHUS

3 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei 1 1 Henens
ATOMBI ¥ MOJIEKYJIbl. XMUMHUUYECKHE 3JIeMEHTHI. [IpocThie u

4 1 2 Henens
CJIOJKHBIE BEIIECTBA

5 BemectBa MONIEKYISIPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS 1 2 Heaens
Xummnaeckast popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX

6 1 2 Henens
2JIEMEHTOB
3aKOH NOCTOSIHCTBA COCTaBa BellecTa. OnpeneneHue

7 BaJICHTHOCTH aTOMOB 110 popMynaM OUHAPHBIX 1 3 Henens
COeTMHEHNN
OTtHocuTenbHaA aToMHas Macca. OTHOCHTEIbHAS

8 1 3 Hemens
MOJIEKYJIIpHas Macca
MaccoBas 10JIs1 XUMHYECKOT0 DJIEMEHTA B COETUHEHHH.

9 Brraucienust MaccoBOM J0IM XUMHYECKOI'0O DJIEMEHTA 110 1 3 Henmens
dbopmysie CoeTMHEHHS
Haxoxxnenne npocTreiinieii hopMyJIsl BEMIECTBA I10

10 p popmy 1 4 penens
MAacCCOBBIM JO/SM DJIEMEHTOB
KomnuectBo BemecTBa. Moib. B3auMocBsI3b KOJMYECTBA,

11 1 4 nenens
MacChl ¥ YKCTIa CTPYKTYPHBIX €UHUI] BELIECTBA
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12 Momnspras macca CMECH BELIECTB 4 nenensa
MornbHast 70151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

13 Haxoxxnenue npocreiinieii popMyIibl BelecTBa 1Mo S Henens
MOJIBHBIM JIOJISIM 3JIEMEHTOB
XUMUYECKUE SIBICHUS. XUMUYECcKas peakius u eé

14 5 genens
MpPU3HAKU. 3aKOH COXPAHEHUsI MacChl BEIIECTB
ATOMHO-MoOJIEKYJsipHast Teopust. ZKU3Hb U AESTEIBHOCTD

15 5 Henend
M. B. JlIomoHOCOBa

16 XUMHYECKUE YpaBHEHUS 6 Henensd

17 Turbl XUMUUECKUX PEaKIUi 6 Henens

18 THUITBI XUMHYECKUX pEaKIUi 6 Henensd
Pacu€Tpl M0 XMMUYECKHM YPaBHEHUSM KOJIMYECTBA U

19 7 Henens
MacChl UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUU
Brruucnenust mo ypaBHEHUSIM XUMHUECKOU PEAKIINH:

20 KOJINYECTBA BEILECTBA, MACCHI 110 U3BECTHOMY KOJIMYECTBY 7 Henenst
BEIL[ECTBA, MACCE PEAreHTOB WJIA MTPOJIYKTOB PEAKIIUU
Brruucnenust mo ypaBHEHUSIM XUMHUECKOM PEAKIINH:

21 KOJINYECTBA BEILIECTBA, MACCHI [0 U3BECTHOMY KOJIMYECTBY 7 Henenst
BEII[ECTBA, MACCE PEAareHTOB WM MPOYKTOB PEAKIIUU

22 O00011eHNEe U cUCTEMATH3AIlNS 3HAHUH 8 Henmens
Kontponbnas padota Ne 1 mo teme "Bermectsa u

23 " 8 Henenst
XUMUYECKHUE PEaKIIHI

24 Bo3ayx — cmech ra3os. [lonstue o razax. 8 Henens

25 3akoH ABorajpo. MomnsipHblil 00bEM ra3os 9 Henensa
Brruucnenus 06bp€Ma, KOTUYECTBA BEIIECTBA Ta3a Mo

26 . 9 genens
M3BECTHOMY €TI0 KOJIMYECTBY BEIIECTBA, 00BEMY

27 OTHOCuUTENbHAs IOTHOCTh T'a30B. BeruncieHus 9 Henens
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OTHOCHUTEJIbHOM MJIOTHOCTH T'a30B
OnpeneneHre OTHOCUTEILHON MOJIEKYJISIPHON MaCChI

28 ra3000pa3HOro BEIIECTBA M0 U3BECTHOW OTHOCUTEIBHON 10 nenens
MJIOTHOCTH
Bbruncnenuss OTHOCUTEIbHOM MOJIEKYIISIPHOM Macchl raza

29 . . 10 nenens
10 U3BECTHOM OTHOCUTEIHHOU MIIOTHOCTH
OOBEMHBIC OTHOIIIEHUS TA30B MPU XUMUYECKHUX PEAKIIHSIX.

30 Brruucienns 005EMOB Ta30B 10 YPaBHEHUIO XMMHYECKOM 10 Hemensa
peaxkiuu
Kucnopon — anemenT u mpoctoe Bemectso. Kpyrosopor

31 P P PyTOBOp 11 venens
KHCJIOPOJIa B IPUPOJIE
CrniocoOblI MoTy4eHus KUCIopo/ia B 1a00opaToOpuu U

32 i p patop 11 Hemensa
MIPOMBIIIJICHHOCTH

33 Oxkcubl 11 nenenst
[MpakTudeckas padora Nel o Teme "Ilonydenue u

34 P P qu " 12 nenens
cobupaHue KUCIOPO/ia, U3YUCHHE €T0 CBOMCTB

35 O30H — aJI0TpONHAs MOUPUKALMS KHCIOPOIa 12 nepens
TennoBoii 3 PexT XUMUIECKON peaKInu,

36 TEPMOXMMHUYECKHE YPABHEHUS, K30~ U SHIOTEPMUUYECKHUE 12 nenens
peakiuu
Tomnuso. Mcnonb3oBaHue yriisg U MeTaHa B KaueCcTBe

37 13 nenens
TOIUIMBA. 3arpsi3HEHUE BO3/1yXa.
Brrurcnenus o ypaBHEHUSM XUMHUECKON peaKIIuu:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI TTO U3BECTHOMY

38 N 13 nenens
KOJIMYECTBY BEIECTBA, 00bEMY, Macce peareHTOB MU
MPOJYKTOB PEAKITUN

39 O606mmenue Temsl "Bo3ayx. Kucnopoa. Oxcusr” 13 nenens

40 Kontponbnas padora Ne 2 mo teme "Bozayx. Kucmopo. 14 nenenst
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Oxcugpr"

41

42

Bomopoa — 35eMeHT 1 MpocToe BEIIeCTBO.
Hcnonbs3oBanue Bo10poJa B Ka4€CTBE TOTUIMBA

CrniocoOblI nosydeHus BOAOPOa B IaOOpaTOpuu U
MPOMBIIIJICHHOCTH

14 wenmensa

14 wenensa

43

[Ipaktuyeckas padora Ne2 o teme "llonydyenue u
coOupaHue BOJOpoa, U3yuyeHHEe ero CBOUCTB"

15 Hemensa

44
45

ITousrue o xucmorax u coystx. CocTaB KMCIJIOT U CoJiei

Cocrasnenue hopmyIt coyei

15 Hemensa

15 wenensa

46

47

48

Borurcnenus o ypaBHEHUSIM XUMHUYECKON peaKIuu:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, Macce PEareHToB Win
MIPOJIYKTOB PEAKIIUU

®dusndeckue cBocTBa BoAbL. Boaa B mpuposae. AHanm3 u
CHUHTE3 - METO/Ibl U3yUYEHUSI COCTaBa BOBI

XUMHYECKHE CBOMCTBA BOJEI

16 Hemensa

16 Hemensa

16 Hemensa

49

50

CocraB OCHOBaHUM
PactBopsl. PacTBoprMoOcCTh BeliecTB B Bojie. HachlmeHHbIe

Y HEHACBHIIIEHHbIE, KOHLIEHTPUPOBAHHbIE U pa30aBIeHHbIE
pacTBOpBI

17 wenensa

17 Hemensa

51

CniocoObl BbIpa)ke€HUsI KOHIIEHTPALMU PacTBOPOB:
MaccoBast 0JIs1 PACTBOPEHHOIO BELIECTBA, MOJIIPHAs
KOHLEHTpaLus

17 Hemensa

52

[TpakTueckast padota Ne3 no teme "lIpurorosienue
pacTBOPOB C ONPEIETEHHON MaCCOBOM JOJIeH
pacTtBopéHHOrO BeniecTBa. I lpurorosienue pacTBopos ¢
OIPEIEIEHHON MOJIIPHON KOHLIEHTPALMEN pacTBOPEHHOTO
BeniecTa”

18 Hexensa
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BrIunciaeHus ¢ UCIIOJIb30BaHUEM MMOHATHS «MaccoBasi J0JIs

53 18 Henens
BEIIIECTBA B PACTBOPEY
Ponb pacTBOpoB B pupo/Ie U )KU3HU YeJIOBEKa.

54 KpyroBopoT Bojibl B ipupoe. 3arps3HeHrue MPUPOIHBIX 18 nenens
Boj. OXpaHa U OYMCTKA MPUPOIHBIX BOJI
Brruncienus ¢ ucnoab30BaHuEM I'paUKOB

55 . pad 19 wenmensa
PacTBOPUMOCTH JJIsl pacu€TOB PACTBOPUMOCTH BEIIIECTB

56 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 19 wenmensa
KonTtponpHas padora Ne3 mo reme "Bomopon. Bona.

57 " 19 venens
PactBopsl. OcHOBaHUs

58 OKcupl: cOCTaB, KiaccuHKalys, TPUBUAIbHbIC HA3BaHUS 20 uenens

59 [Tonyuenue n XMMUYECKHE CBOMCTBA OKCUJIOB 20 nenens
BrrunciaeHus ¢ UCNOJIb30BaHUEM TTOHATHS «MOJIIpHAs

60 . 20 uenens
KOHIICHTpAIMs PaCTBOPEHHOTO BEIIECTBAY

61 duznyeckre 1 XUMUUECKHE CBOMCTBA KUCIIOT 21 nenens

62 ITony4yenue kucior 21 nepens
[TonsiTHE O THAPOKCUAAX — OCHOBAHUAX U

63 21 nenens
KHCIJIOPOJCOAEPKAIINX KHUCIOTaX
Knaccudpmkamus ocaoBannii. [1€roun, nx cBOMCTBA U

64 ¢ 1 ’ 22 Henmens
CIOCOOBI OJTyYEHUs
HepactBoprmMbie OCHOBaHUS, HX CBOMCTBA U CIIOCOOBI

65 22 Henensa
MOJTy4EeHUS
[TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX: XUMUYECKHE

66 CBOMCTBA U nony4yeHue. [Ipumenenue BakHeNmux 22 nepens
OCHOBaHUM

67 Comnu: coctas, KiIaccupuKaIus, TPUBUATBHBIC Ha3BAHUS 23 Henens

68 dusnyeckue 1 XuMH4YeCKre cBoiicTBa conel. [lonyuenue 23 Henensa
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coJien
['eHeTnyeckas cBsI3b MEXAY KJIacCaMU HEOPraHUYECKUX

69 . 23 Henens
COEIMHEHUI
['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUYECKUX

70 B 24 uenens
COEIMHEHU N
[IpaxTuueckast padora Ne4. Pemienne sKkcriepuMeHTaIbHBIX

71 3aj1a4 1o TeMe «OCHOBHBIE KJIACChI HEOPTAHUYECKUX 24 nenens
COETMHEHUI»
O6006menne Tembl "OCHOBHBIE KITACCHI HEOPTaHUUECKUX

72 . 24 genens
COEIMHEHU N
Kontponbnas padota Ne 4 o reme "OCHOBHBIE KJIACCHI

73 . 25 uenens
HEOPraHMYECKUX COCAMHEHUN
[lepBbIe MOMBITKU KIACCU(PUKAIIMNA XUMUIECKUX

74 25 nepens
as1eMeHTOB. [IoHATHS O rpynmax CXOAHBIX AJIEMEHTOB
DJeMeHTHI, KOTOpBIE 00pa3yIoT aM()OTEPHBIE OKCUIBI 1

75 ’ P pasyiot amporep 25 vepens
TUAPOKCUIBI
ITepnognuecknii 3akoH. OTKpsITHE [Iepnonnyeckoro

76 3akoHa. KopoTkoneproaHas 1 JUIMHHONIEPUOAHAS (POPMBI 26 Hepens
[1CXD JI.1. Menneneesa. [leproas! u rpynsl
OcHoBHBbIE CBE/IEHUS O CTpOeHUH aToMOB. CocTaB

77 26 Henens
ATOMHBIX S1EP
N3oTomnsl kKak pa3HOBUAHOCTH AaTOMOB XUMUYECKOTO

78 26 "enens
JJIeMEHTa

79 DNEKTPOHBI. DIIEKTPOHHAsT OpOUTAIH 27 Henens
DHepreTuyeckue YpoBHU U MIOJlypOBHH aToma; s-, p-, d-

80 p P P » 5% P 27 vepens
opOuTanu
ONEeKTPOHHBIE KOH(UTYpALMH U AIEKTPOHHO-TpauIECKue

81 P uryp p pad 27 nenens
(bopMyITBI aTOMOB
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CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20

82 XUMHYECKUX 31eMeHTOB [lepuoanyeckoii cuctemsr .M. 1 28 Henens
Meupeneena
3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB

83 XUMHYECKHX DJIEMEHTOB, METAIINYSCKUX U 1 28 Henens
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U Meproiam
N3MeHeHue CBOMCTB COEIMHEHUI XMMUYECKUX 3JIEMEHTOB

84 1 28 Henens
B [IEPUO/IaX U TPpyIax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10 €ro

85 . 1 29 uenens
nonoxenuto B [lepuoanueckon cucreme [[.1. Menneneesa
3unauenue [lepuonnyeckoro 3akona u Ilepuoguueckoit

86 CHUCTEMBI XUMHYECKHUX JIEMEHTOB I PA3BUTHUS HAYKU U 1 29 nenens
MPaKTUKU

87 KoBaneHntHas HenomsipHas CBSA3b 1 29 venens
KoBasieHTHas nossipHas CBsA3b. DINEKTPOOTPULATENBHOCTD

&8 1 30 Henensa
XUMUYECKHX AJIEMEHTOB

89 Honnag cBs3b 1 30 nenens

90 DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIbI BEILIECTB 1 30 Henens
Kpucrannuueckue u amopduble BemectBa. Tumbl

91 . 1 31 nenens
KPUCTAJUTMYECKUX PEHIETOK U UX XapaKTePUCTUKU
[TprunHB MHOTOOOpAa3usl BEIIECTB, 3aBUCUMOCTH CBOWCTB

92 1 31 nenens
BEIIIECTB OT COCTaBa M CTPOCHUS

93 CreneHb OKUCIIEHUS 1 31 Henens

94 CTeneHs OKUCIIEHUS 1 32 Henens

95 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 32 nenens

96 XUMHYECKHE DIIEMEHTHI — OKUCIUTEIN ¥ BOCCTAHOBUTEIN 1 32 Henens

97 CocraBieHne ypaBHEHUN OKHCIUTENIBHO- 1 33 Henens
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BOCCTaAaHOBUTCIIbHBIX peaKuMﬁ, MCTO/ 3JICKTPOHHOTI'O

Oananca
98 O06o001IeHrne U cucTeMaTU3alus 3HaHUN 1 33 menens
99 KonTponbhas pa60:a Ne 5 o Teme "Crtpoenue atoma. | 33 Henes
XuMHYecKas CBSI3b
100 PesepBHBI ypok 1 34 nenens
101 Pe3epBHbIi ypok 1 34 "enenst
102 PesepBHblil ypok 1 34 nenens
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Cpoxu usyyeHust

CTpoeHue aToMOB

[TocnenoBaTeabHOCTh 3aMIOJIHEHHUS AJIIEKTPOHHBIX
opOuTaneit aTOMOB MaJIbIX IEPHUOIOB

1 senens

1 senens

OcCoOeHHOCTH 3aNOJTHEHUS SJIEKTPOHHBIX OpOuTaeit
aTOMOB OOJIBIINX MEPUOJIOB

CreneHb OKHUCIICHHUS U BaJICHTHOCTH

1 Henemns

2 Hexensa

Buasl xumuyeckoit cBsa3u. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA MEXaHNU3M 00pa30BaHUs KOBAICHTHOM
CBs13U. MexXMOoJIeKysipHble B3aUMOJAEHCTBUS. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTATUIMYECKON PELIETKU U BUIA
XUMHUYECKOW CBA3U

[TepBbie MOMBITKYU KIACCU(UKAITUU XUMHUIECKUX
aneMeHToB. [lepuoanueckuit 3akoH. [lepuoanueckas
CHCTEMa XUMHYeCKuX 3jemenToB J.1.
Menneneesa.3nauenue [lepuoanueckoro 3akoHa

2 Hexensa

2 Hexensa

XapaKTepI/ICTI/IKa XHUMHUYCCKHUX JJIEMEHTOB UCXOA U3 UX
ITOJIOKCHHUS B HepnonnquKoﬁ CUCTCMEC XHUM. DJICMCHTOB U
CTPOCHUA aTOMOB

3 genens

10

[TonsiTne 0 MepexoaHBIX dTeMeHTax. AMGBOTEPHOCTb.
I'eneTndecKkuil psi MEPEXOTHOTO MIEMEHTA

3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XUMHUUYECKUX
9JICMCHTOB B IICPUOJaX U I'pYyIIiax

Knaccudukanus XuMHYECKUX peakuuil o pa3IuuHbIM

3 Hemens

3 Henensa

4 genensa
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IpU3HaKaM

11

12

13

DHepreTuka XUMUUYECKUX peakuui. TermoBoit apdexr
XUMHUYECKOM peakiuu. 3aKkoH ['ecca u ero ciaeacTBus

Bbruncnenus no TepMOXUMUYECKOMY YPAaBHEHUIO
peaxkuu: TermioBoro 3dexTa XuMUUECKON peaKIiu 1Mo
KOJIMYECTBY BEIECTBA, MACCE WU 00BEMY
[IpOpearupoBaBIlIero Wik 00pa30BaBIIETOCs BEIIECTBA

[ToHsiTHE O CKOPOCTH XMMUYECKOU peaKUuu. 3aKOH
JercTByromux Macc. GakTopsl, BAUSIONIME HA CKOPOCTh
XUMHYECKUX peakiuid. DHeprus akTuBauu. [lonstue o
karanuze. epmeHThl. MTHrHOUTOPHI-

4 nenensa

4 yenensa

5 Henens

14

Xumnueckoe paBHosecue. [Ipunnun Jle-Ilarense.
@DaKTOpbI, BAUAIOIINE HA COCTOSHUE XUMUYECKOTO
paBHoBecusl. [Iporno3upoBanue BO3MOXKHOCTH ITPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX

5 Henens

15

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkmuu.
Bakueiinme oOKUCINTEIN U BOCCTAHOBUTEIIH. nepMaHraHar
Kalausa

5 Hemens

16

17

18

CocraBneHrue OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIX
peakuuii METOI0M 3JIEKTPOHHOTO OasiaHca

[Tpaktuyeckas padora Ne 1. Peenue
JKCIIEPUMEHTAIIBHBIX 3a7a4d N0 TeMe «OKHUCINTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIII

Teopus 2IEKTPOIUTHYECKON Auccouranuu. Mlonnoe
MPOMU3BEJAEHNE BOIbI. BOIOPOAHBIN NOKa3aTEND

6 Henens

6 Hemens

6 Henena

19
20

I'upponus conen

Honnsie YpaBHCHUA THAPOJTIN3a colieit

7 Henmens

7 Henes

21

[TpakTuueckast paborta Ne 2. Pemenue

7 Henmens
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AKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «[ uaposn3 cosen»
Brruncnenust Macchl MpoAyKTa peakiMy 110 U3BECTHOU
Macce OJIHOTO U3 UCXOIHBIX BEIECTB, B3SITOTO B BUJIE

22 . 8 Henens
pacTBopa, COAEPKaIIEro ONpeAeIEHHYIO0 KOHIICHTPALIUIO
pacTBOPEHHOTO BELIECTBA
Kontposbnas padora Nel o teme "OcHOBHBIE

23 . 8 Henens
3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX PEaKIIHii

24 OO0m1as XxapakTepUCTUKa HEMETAIIOB 8 Hexest
Bonopon, ero cBoiictBa u nonydeHue. [Ilpumenenue

25 poz, i P 9 nenens
BOJZIOpO/A
[TpakTiueckas pabota Ne3. [Tonyuenue u cobupanue

26 p p B yi p 9 gHenens
BOJIOPOJIa, U3YUYCHHE €r0 CBOMCTB
OO6m1as XxapakTepUCTUKa rajJOreHOB. XUMUYECKHE

27 . . 9 Henmens
CBOMCTBA raJIOTeHOB. XMMUYECKHUE CBOMCTBA XJI0pa

28 XmopoBogopoa. CoJisiHast KHCIOTa 10 nenenst
[TpakTuueckas pabota Ne 4 o reme "llonyyeHue constHON

29 p p . . i 10 Henensa
KHCIIOTBI, U3y4eHUE €€ CBONCTB
[TonsaTHE 0 KUCTOPOACOAEPKAIINUX KUCIOTaX XJIopa v X

30 10 nenens
COJISIX
Baxueiiine coegMHEHUs XJI0pa U UX HAXOXKJEHUE B

31 11 Henens
pupoje
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIM, eclu

32 11 Henens
OJIMH UX PEareHTOB JIaH B U30BITKE

3 OO61mas xapakTepucTUKa 3JeMeHTOB VIA-rpynmsl. 1

Henemns

Kucnopona. Ozon. CoctaB Bo3myxa.
[Ipaktudeckas padora Ne5. [Tonydyenue u cooupanue

34 p p . i P 12 nepens
KHCJIOPOJIa, U3YUYEHHE €T0 CBOICTB

35 CtpoeHnue u CBOMCTBA MPOCTOTO BEIECTBA CEPHI. 12 venenst
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ANOTPOITHBIE MOAU(PHUKAIIMH CEPBI
CepoBoaopoi, cTpoeHue, (pu3nuecKrue U XUMUYECKUe
36 . 1 12 Henens
CBOICTBa
37 Oxkcunpl cepbl. CepHUCTAsI KUCIIOTA U €€ COJIH. 1 13 Hemensa
38 CepHas KuCJI0Ta U €e Coliu 1 13 nenens
39 [IpoMbIIEHHOE TTOJTYYEHHE CEPHOUM KUCIOThI §1 13 "enenst
Haxoxnenue cepsl U €€ COEIMHEHUN B IPUPO/IE.
40 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl 1 14 nenens
COCTMHEHUSIMU CEPBI
Boruncnenust Mmaccbl IpoAyKTa Peakiuy Mo U3BECTHOM
41 MaccoBoil (00béMHOI) toste (%) ero BeIXoaa OT 1 14 nenens
TEOPETHUECKH BO3MOKHOTO
Boruncnenus maccoBoit (00b€MHOIT) nonu (%) BeIXoAa
42 MPOYKTa PeaKkIuu M0 U3BECTHOM Macce (00bEMY) 1 14 nenens
MCXOJIHOTO BEIIIECTBA U MPOJIYKTA PEaKIIUU
OO11ast XxapakTepUCTHKa 3JIEMEHTOB V A - rpymnmsl. A30T,
43 pacIrpocTpaHeHHe B pUpoie, PU3NUECKue U XUMUYECKHe 1 15 nenens
CBOMCTBA
44 AmMMuak, ero GU3nYecKue U XMMUYECKHUE CBOMCTBA 1 15 wengensa
45 Coiy aMMOHHS 1 15 Henensa
46 [IpakTnueckas pa(EOTag\fg 6 o reme "llonyueHne aMmmuaka, | 16 Hexens
W3Y4YEHHE €TI0 CBOMCTB
47 Oxkcuast azota (I, 11, 111, TV, V) 1 16 Hepemns
48 AzoTHrcTas kuciiora. A30THas KUCJIOTa 1 16 Henens
49 [TpoMbITIUIEHHOE TTOJTyYE€HHE a30THOM KUCIIOTHI 1 17 nenenst
50 Hutpats! u HVI/ITpI/ITLI. XUMHUECKOE 3arpsi3HEHUE ) 17 wenens
OKPY’KaIoIllel cpeibl COEJUHEHUSMH a30Ta
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51 ®docdop, ammorponHbie MogupUKanuu hocdopa 17 nenens

52 Oxkcuabl hocdopa (111, V) u hochopnas kucimora 18 nenenst

53 [ToHsiTHE O MUHEPATBHBIX YAOOPEHUSIX. 3arpsi3sHEHUE 18 Hexens
MPUPOJHBIX BOAOEMOB COEAMHEHUAMH a30Ta u pocdopa

54 Yriepon, ero aioTponHble MOTU(GUKAIIMY U CBOWCTBA 18 nenens
Oxkcupspl yriaeposa, ux Gpuandeckue 1 XuMHUeCKHe

55 CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C 19 wenmensa
okcuoM yriepona (IV)

56 [Ipaktuueckue padoter Ne 7 mo reme "[lomyyenne okcuna 19 Hexens
yraepoaa (IV) u uzydenue ero cBoiictp"

57 VYroisbHas KUCIOTA U €€ CONun 19 nenens
[TepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX

58 KaK 0 COeqUHEeHMsX yriepoa. [IpupoaHbsie HCTOYHUKA 20 nepens
YIIEBOIOPOAOB U UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[TonsiTHE O OMONTOTHYECKU BaXKHBIX OPTaHUICCKUX

59 20 nenens
BEIIeCTBaX — JKHUpax, OeNKax U yrieBoaax

60 Kpemuuii, ero gpusndeckre 1 XMMHYECKHUE CBOICTBA 20 nenens

61 Oxcun kpemuus (IV), kpemMHHMEBast KUCIOTA, CUITUKATHI 21 nepens

62 bop. bopnas kucnora 21 nenens
[TpakTiueckas pabota Ne§. PemieHne skcnepuMeHTaIbHBIX

63 3a71a4 1o TeMe «BaskHele HeMeTalIbl U UX 21 nenens
COETUHEHUS
Brruucnenust maccol (00bEMa; H.y.) IPOAYKTA PEAKITAN IO

64 nTaHHOU Macce (00BEMY) UCXOTHOTO BEIIECTBA, 22 "enens
COJIEpXKAIIero onpeaeIEéHHYI0 MaCCOBYIO JIOJII0 ITpuMecei
Kontponbnas padota Ne 2 mo Teme «Baxueime

65 22 Henens
HEMETAIUTBI U KX COCTUHCHUS.
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OO01mas XxapakTepUCTHKA XUMUIECKUX FJIEMEHTOB -
MeTauIoB. MeTayumueckas CBs3b U METaNINYeCKast

66 . 1 22 "enens
KpUCTAJUTHYECKas pemérka. 3aBUCUMOCTh (PU3HUECKHUX
CBOMCTB METAJUIOB OT CTPOCHHUS KPUCTAILIIOB

67 OO01mre XMMHYECKHEe CBOMCTBA METAJLIIOB 1 23 Henens

68 Merannsl A- u b-rpynn 1 23 "enens
OO61mue criocoObl MOTYYSHUS METAJUIOB, METAJUTYPTHSL.

69 i ’ P 1 23 Henens
CnuaBbl
DIIEKTPOJIN3 PACIUIABOB M PaCTBOPOB COJIEH KaK OJIMH U3

70 3 P P P 1 24 menenst
CIOCO0O0B MOJIYYCHHS] METAJIIOB

71 [ToHsiTHE O KOPPO3UU METAIIIIOB 1 24 "enens
Brerunciienust coctaBa CMeCei C UCIIOJIb30BAaHUEM PELLICHUS

72 . 1 24 genens
CHUCTEM ypaBHEHUI
Meramnst A-rpynn. Hlenounsie metaiel. Haxoxaenue B

73 ~ 1 25 uenens
npupoje. CBOKCTBA MIETOYHBIX METAJIIOB

74 Oxcupl ¥ TMAPOKCHUIBI HATPUS U Kallus 1 25 nepens

75 [llenoyno3eMeNbHBIE METATIIBI 1 25 "Henenst

76 Baxwuelimme coeMHEHUs KaJabliMs, CBOWCTBA, IPUMEHEHUE 1 26 Hemens

77 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUS 1 26 Henens
[Tpaktuyeckas padora Ne9 o teme "JKEcTkocTh BO/IBI U

78 N " 1 26 Henens
METO/Ibl €€ yCTpaHEHUS

79 AnroMUHHH 1 27 "enens

80 AmpoTepHbIe CBOMCTBA OKCHA U THIPOKCHU/IA ATFOMUHUS 1 27 nepens
OO0mas xapakTepuCTHKa MeTalI0B b- 11 (TOOOYHBIX

81 p P rpym ( 1 27 nenens
HOArPYIIN)
[TepBoHavaNbHBIC TPEICTABICHHS O KOMIUIEKCHBIX

82 1 28 Henens
COCTMHEHUSIX
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Menp u cepebpo. [IpencraBinenust 06 aMMUAYHBIX

83 pebpo. 7P 28 Henens
KOMIUIEKCax cepedpa u Meau
[unk. AMdoTepHbie CBOWCTBA OKCHAA U THIAPOKCHIA

84 dorep P 28 Henens
[IMHKa

85 Kemneso 29 wenens

86 Oxkcuabl, Tuapokcusl u conu xenesa (I1I) u xenesa (111) 29 venens

87 UyryH u cTaib — CIUIaBbI XKeje3a 29 "enens
[Ipaktuueckast padora Nel0. Pemmenue

88 AKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «BaxHeinme 30 genensa
METaJUIbl U UX COCTUHEHUS
Brrunciienust coctaBa cMeCei ¢ UCIIOJIb30BAaHUEM PELLICHUS

&9 . 30 Henenst
CHUCTEM ypaBHEHUI
KonTponbnas pabota Ne3 no teme «BaxHeine MeTanibl

90 30 Hemensa
U UX COCUHEHUS»
be3onacHoe Kucnoab30BaHNE BEIMIECTB U XUMUUECKUX

91 . 31 nenens
peakuuii B ObITY
Hossle maTepuaisl 1 TexHOnoruu. IIpuHIUNE! «3e1€H0M

92 31 nenens
XUMHUN»

93 XuUMUs U 310pOBbE 31 Henensa

94 XUMHUYECKOE 3arpsisHEHNUE OKpyx)aromien cpeasl. [lonstue 1

. HEeJEeIst

0 MpeenbHO JomycTuMon KoHeHTpanuu Bemects (I1J1K)
DKonoruveckue npoOIeMbl, CBI3aHHBIE C COSTUHEHUSIMU

95 yIIIepoJa, a30Ta, CEPhI, TKETBIX METAUIOB.Posib XuMun B 32 "enens
pelIeHN YKOJIOTHIECKUX TTPOOIeM
[ToBTOpeHue 1 06001IeHNE OCHOBHBIX pa3/ieloB Kypca

96 P P P 32 unenens
XuMuu §-9 KiL.
IToBTOpEeHME U 0000IIIEHNE OCHOBHBIX Pa3AeiiOB Kypca

97 p p yp 33 menensa
XUMHH 8-9 KII.
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98 PesepBHbIil ypok 1 33 nenens

99 Pe3epBHBIi ypok 1 33 "enens

100 PesepBHBI ypok 1 34 nenens

101 PesepBHblil ypok 1 34 nenens

102 Pe3epBHbIi ypok 1 34 "enens
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumust. BBoansiit kypc, 7 kiacc/ ['abpuensa O.C., Octpoymos W.T.,
Axnebunun A.K., AkiimonepHoe o0uiectBo «M3narensctBo «IIpocBeienne»
Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Xumws, 9 xknace/ ['abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Hacronbnas kaura yuurens. Xumus. 8 kinace/ O.C. I'abpuensn, H.I1.
Bockob6oitnukoBa, A.B. Amykosa/ M."Ipoda", 2002 r.

KoHTposnbsHbie 1 mpoBepouHblie padoThl kK yueOHuky O.C. ['abpuensina/ O.C.
INabpuensn, I1.H. bepéskun, A.A. Ymakosa u ap./ M. "Ipoda", 2018 r.
XuUMHUYECKHH dKcriepuMeHT B 1ikoje. 8 kinace/ O.C. I'abpuensu, H.H. Pynos,
B.1. Tonkynos/ M. "Jlpoga", 2005 r.

HacronbHas kaura yuutens. Xumus. 9 kiace/ O.C. I'abpuensn, WU.T.
Octpoymon/ M."Ipoda", 2002 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru

www.school-collection.edu.ru

https://uchebnik.mos.ru

https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru
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Jlnct cornacosanus k gokymeHTy Ne ncx.-51 ot 06.02.2024
MHnunaTop cornacoBanus: Naneesa IM.P. dupektop
CornacoBaHue nHnyumpoBaHo: 06.02.2024 17:22

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 aneesa I".P. A

06.02.2024 - 17:22
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