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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
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
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-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUSI MHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
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, MpoodJIEMbI IKOJIOTMYECKON 0€30ITacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

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



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETOBEKA, SIBJISIETCS KIFOYEBBIM ATANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

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

YriyOn€éHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX 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 CKJIAIbIBAETCS U3 CHUCTEMBI
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 TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTaBICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLUAIINU BEIIECTB 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 O00JIACTH MPAKTUYECKOTO TPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOy4YEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

VYriyOn€HHOe  M3ydeHUuE XUMHUM  CIOCOOCTBYET  pealiM3aluu  3ajady
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYAOBOU IESITENHLHOCTH.

[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 00IIEr0 00Opa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOIO W3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 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 TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEAKLUH,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HU.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI 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 HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI JUIsl TOHUMaHUSI XUMUYECKOU
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

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

dbopmupoBanue  oOmmeH  (QYHKIIMOHAILHOW H  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JIEATENBHOCTH;

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

OCO3HAHME IEHHOCTH XUMUYECKUX 3HAHWUW B JKU3HHU YEJIIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUH, NPHUHOCIIIMX BpPEX
OKpYXalollel cpejie U 310POBBIO JHOJICH;

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

Ha yrny6nénnoe n3yuenue ydeOHOTO mpeamMera « XuMus» oTBoauTcs mo 102
yaca B 8 n 9 kiaccax (3 gaca B Heneno), Bcero 204 vaca 3a 1Ba roga o0ydeHUI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATME O TEOPETHYECKMX M IMIHUPUYECKUX METOIAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIMPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemectBa U cMecu. [Ipupomnbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. lIpOCThie U COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewlecTB. OnpeneneHne BAICHTHOCTH JJIEMEHTOB 10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxxnenue nmpocTteiiiieit GopMyIibl BelecTBa 0 MaCCOBBIM JOJISM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COCIMHEHHH. HaxokaeHue mnpocrteiimein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MONeKyJsipHas Teopus. Kuszub u gestenbHocTh M.B. JlomoHOcOBa.



XHUMHUYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TOCYyZ0M, C MpaBWiiaMH pabOThl B JIabOpaTopuul M TpUEMaMu
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHACHCAIUS BOJbI) M XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, TMOJydeHUuEe U paznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHuu, B3auMoJeicTBUe xkene3a ¢ pactBopom cosnu menu (II). M3yuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BbIIIapUBaHUE, TUCTUILISALNS, XpoMaTorpadus), IPOBEICHHE OUYUCTKH TOBAPEHHOM
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazpo. MossapHbii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTh Ta3oB.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndyeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUSI U OKUCIIECHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
Crioco0bl MoMy4eHHs KUCI0poaa B IaOOpaTOPUH U MPOMBIIIIEHHOCTH. [loHsATHE 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o maparukoBoM dpdekTe.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonarue o kucnorax U coysax. Mcrnonp3oBaHue BoOpoJa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHHs] KOHLIEHTPAIMU PaCTBOPOB: MAaccoBasi JI0Jisl paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. DU3NUECKHE U XapAKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(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 KHUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIEJIOYH U HEPACTBOPUMBIE
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMH) U CIIOCOOBI MOJTy4yeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

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

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE OIPECIICHUE COAEPKAHUS KUCI0PO/Ia B BO3LYXE;

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

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



O3HAKOMJIEHHUE C 00pa3liaMyi OKCUIOB U OMKUCAHUE UX CBOMCTB;

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

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoM meau (I);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PAaCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

ONPEIEIICHUE PACTBOPOB KUCJIOT U IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UCCJIeIOBaHNE 00PAa3I[0B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

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

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

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

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

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

Crpoenre aToMoB. XuMuueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3yroT aM(poTepHbIE OKCHUIBI U TUIPOKCHUIBI.

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

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: s-, P-, d-opOutamu. DJEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyisl aToMOB. DUBMUYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKa XUMHYECKOTO JJIEMEHTa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHUYECKasi CBSA3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

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

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

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (rOpeHue, peakliuu pa3ioKeHUs, COeIUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: SBJIEHUE (IIPOLECC), HAYUHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
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,



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

buonorus: 6uocdepa, GoTocUHTE3, MPOLIECCH 0OMEHA BEILIECTB.

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

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX 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
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS 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 XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX pPEaKIUi MO pa3IMyHbIM IMpU3HAKaM (MO0 YUCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHTbl XMMHYECKOM TEPMOJMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMUUECKOW peakIuu. IK30- U IHIOTEPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHUCTBYIOLIMX 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
XAMHUYECKOTO paBHOBeCHUsl. DAaKTOPBI, BIUAIOIIAE HA COCTOSSHUE XUMHUYECKOTO
paBHOBecusi.  [IporHo3mpoBaHMEe  BO3MOXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKkucauTenpHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTEIM W BOCCTAHOBUTENW. llepmaHraHar kanus
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. 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.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconuanyu. KauecTBeHHbIE PEaKIINU HA WOHBI.

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
HEeMeTaJUIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUS);

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

OTIBITHI, HJUTFOCTPUPYIOIIHE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHIA;

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

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



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenna) ais
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  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

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI 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 — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpE  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJJIJaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHHUCTash KHUCIIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJICTBE M CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



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

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUS, UX (PU3UYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHnas peakums Ha umoHB amMmoHusA. Oxcuabl azora (I, 11, III, IV, V).
A3zoTtucTtas kuciaota. A30THasI KUCIIOTa, €€ MoaydeHne, GU3nIecKue U XUMUYECKUC
cBOMcTBa (0OIIME KAk TMPENCTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXKAHW, 3arpsa3HCHHE BO3yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHAaMU, KOHIICHTPUPOBAHHBIMH a30THOW M CEPHOM KHCIIOTAMH).
Oxcunpr pochopa (III, V), dochopnas kucnora, Qu3nyeckue M XUMHYECKHE
cBoiicTBa, nonyuenue. KauecrBennas peaxuus Ha dochar-uonsl. [IpeacraBienus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYraepon, amnorpornsbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB
(B3aMMOJeliCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XMMHYECKUE CBOWMCTBA, JEHCTBUE HA KUBHIE
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugaoMm yriepona (IV). VYrombHas kuciaora u ee COJu, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX POJIM B JKU3HM YelloBeKa. EJAMHCTBO OpraHWYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kpeMHHEBasi KUCIOTA,
CHJIMKATHI: (pU3MUecKre M XUMHUYECKHE CBOWCTBA, MOJYYCHHE M NPUMEHEHHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobenHoctu ctpoenus aroMa. OO0mye npeacTaBieHus 0 GU3UIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAXKAIOUIMX (PU3MUECKUE U XHUMUUYECKUE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

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

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOO/IeHne  mporecca  OOyIVIMBaHUSI — caxapa  IOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
VOHBI U HAOJIIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MYECKMMHU CBOMCTBaMHM a3oTa, Qocdopa u ux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

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



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpPoIeccoM aJACOpPOIMM PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IIPEBpAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

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

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIMIECTB — METALIOB. MeTrammdeckas CBI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUU PsIi  HAIPSIKEHAN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha MpUMeEpe HATpUsl U Kajusl), MOJTyUYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJI), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJABI U CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [I[puMeHeHne antoMUHNS U €ro CILIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUSI aTOMOB XpoMa, MeH, cepeOpa. BaneHTHbIE COCTOSIHUSL aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUHU (Ha MpUMEPE COEAMHEHHI XpoMma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

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

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUIA U TUIPOKCUAA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTpoeHHe aroma, CTENEHM OKHCIIEeHHsA. HaxoxneHune B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuasl, Tuapokcuasl U conu xkenesa (II) u xenesa (III), mx cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEpPUMEHTAIIBHOE U3YUEHHUE BELIECTB U SIBJICHUM:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEJOBAHKE ITPOLIECCOB AIEKTPOIM3a pacTBOopoB xjopuaa meau (I1I) m
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

WU3YYEHHE IIPOLIECCOB IIOIYYEHMS THUAPOKCUIOB JK€e3a, UX XUMHUYECKHUX
CBOJICTB,;



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

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTUU. [[pUHIMIIBI «3€TIEHOU XUMUW.

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

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleh cpeibl. DKOJIOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMi MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Tepunonnueckuit 3akoH U [leproanueckas cucteMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUMA KPUCTAJUIMYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE TMPEACTABICHUNW XUMHYECKOW KUHETUKH U
TEPMOJIUHAMUKH.

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



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

Mescnpeomemmnbnie ceasu

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

OO011e ecTeCTBEHHO-HAYYHBIE IOHATHS: ABJICHHUE (TIpolecc), Hay4YHbIN (PaxT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, MUTATEIbHBIC
BEIIIECTRA.

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

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIIIEHHOCTH, HAHOTEXHOJIOTUH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHUsS, CaMOPAa3BUTUS U  COLMAIIM3AIIU
o0yyJarommxcs.

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

1) naTpHMOTHYECKOr0 BOCIMTAHUA:

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

2) rpaskKaaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

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

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

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



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBJICHHUS U YPOBHS JajbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKAa Ha 30POBBIM 00pa3 *U3HU, OCO3HAHUE IMOCIEACTBUN U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XMMHYECKUMHU BEUIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYaLUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(OopMHUpPOBAaHNE LIEHHOCTHOIO OTHOILIEHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NESATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHHWE TIJI00ANbHOIO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pEelIeHUs; CHOCOOHOCTh NPUMEHATH 3HAHMS, MOIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACWCTBUM, TMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJabTaThl 00y4YarOIIMXCsA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCThH, THUIIOTE3a, 3aKOH, TEOpHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUS ydyeOHOTO mpeamera, (OpMHUPOBAHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnle JJoruueckue 1elicTBUA .

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUPUKAMM U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeMCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

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

YMEHUSI HCIOJIH30BaTh TOCTABJICHHBIE BOIMPOCH B KA4eCTBE WHCTPYMCHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMPOCHI; aHATU3UPOBAThH (DAKTHI, BHISBISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MPOJCIIAaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUY, HEOOXOAUMOU MM BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dbopMBl); YMEHHs HCIOJIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CpPEACTBa palbOThHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble ﬂeﬁCTBHﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BATEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHUYECTBA (TPYIIOBass KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JPYTUX WICHOB KOMaHbI, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM 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 PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00M, YTO TO3BOJIIET PEAINU30BBIBATH YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTHENBbHBIX KJIaccoB, TaK M B paMKax peaju3alud HWHIUBUIYaTbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTh MaTepHall, OBJIAJETh PaCIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHMI, YMEHUI U CIOCOOOB ACHCTBUH, crieu(DPUUECKUX [ TpeaMeTa « XUMUD»;
OCHOBBl HAyYHOT'O MBIIUICHUS;, BHUABl AEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHUs, €ro WHTEpPIpeTalHH, NPeoOpa30BaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
YU4E€OHBIX U peajbHbIX MKU3HEHHBIX YCIOBUSAX; O0O0ECIEYMBAIOT BO3MOXKHOCTb
YCIEUTHOTo 00yUeHUs Ha CIAEAYIOIIEM YpOBHE 00pa30oBaHUs.

K xoniy oOyuenus 6 8 kaacce y oOyuaromerocss OyayT chopMupoBaHbl
CIICIYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi U MOJICKYJISIpHAsh Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XHUMHYECKOTOo »JJieMEHTa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,
KJaccuduKaIys peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEeHUsI, PeaKIuu



3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpPE; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN H
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

WCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIHM;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBaJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUYECHUSI XUMHUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogmdeckoit
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Manbie nepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucreMa xumuueckux odnemeHtoB . WM. MengeneeBa»y, ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHWYECKHMX JJIEMEHTOB (COCTaB U 3apsl
sqipa, o0I11Iee YMCIIO SJIEKTPOHOB M paclpe/IeSIEHUE UX MO JIEKTPOHHBIM CJIOSM);

OOBSICHATH CBSA3b TMOJIOKEHUS dyeMeHTa B llepuomumyeckoil cucreme c
pacrpenesieHueM JJIEKTPOHOB MO JHEPIETUYECKUM YPOBHSAM, IOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy b (DEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) (U3MYECKHE W XHUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB: KUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMHUUECKUE



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBS3b MEXKIY
HUMH, TIOATBEPKAAsi MPUMEpPaMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBAa BEIMIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHYECKOIO 3JEMEHTA B COCUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa MO (popMmylie COEAMHEHUs, HAaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITh OCHOBHBIC OIEpAlUM MBICIUTEILHON ACATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYMHHO-CJIEJACTBEHHbIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCHEPUMEHT (peanbHbIii M MBICICHHBIN) — s
OCBOEHHSI YUEOHOTO COAEpKaHNUS;

pacKkpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBSI3M MEXAY peaJbHO HAOMI0JaeMbIMHM XUMHUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOSIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmogaTe mpaBuwia  Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCydbl M OOOpyAOBaHUS, a TakKKe IMpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHUID U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHWYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHUsSI O€301acHOTO OOpaIeHus: ¢ BEIeCTBaMH, UCIOJIb3yeMbIMU



B TMIOBCETHEBHOM JKM3HU, & TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOydarmierocss OyayT c(popMHUpOBaHbBI
CIIEMYIONTUE TIPEAMETHBIC PE3yNbTaThl HW3YYEHUS XUMUW Ha YIIyOJEeHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, AIEKTPOIUTHYECKAS IUCCOLMAIUSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMHYECKasl CBS3b (KOBAJCHTHAs, UOHHAs, METAJUIMUECKAas), MEXKMOJEKYJIIPHbIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYNIAaKOBAaHHAs), KOPpPO3Usl METAJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHSATUUA U
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEAEICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA 110
XUMHUYECKON (hopmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEJIMHEHU, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATHh W XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHUX DJIEMEHTOB: pa3iauyarh MOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epUoib» U «OOJIbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JIEKTPOHOB IO JHEPreTHYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiax MaJlbIX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOW pEaKI[Mu, HampaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTEMCHEW OKMUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUil HMOHHOrO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHIHOCTb MPOLECCOB THAPOIU3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX paCTBOpPAxX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XHMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HAaTpUH, Kaluii, MAarHUM, KaJablIMi, ATFOMUHUN, KEJI€30, MEllb, INHK,
cepedpo) U 00pa30BAHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpOB (aMMHakK, XJOPOBOJOPOJ, cepoBoaopoia, okcuiawl yriepona (II, 1V),
kpemuus (I1V), azora (I, II, III, IV, V) u dochopa (III, V), cepmr (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroiabHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB [A—IIA-rpynn, amomunus, meau (II), uunka,
xenesa (11 u I11));

MOSICHSTh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHI U uX coyid, Tamorenunbl kpemuus (IV) u gocdopa (III u V), okcun u
ruapokcu xpoma (III), nepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM MyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cymbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOECHUSI, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOIO 3JeMeHTa 1Mo (Gopmylie COSTUHEHHS, MacCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOAUTH PACUEThI M0 YPABHEHUSIM XUMUYECKUX PEAKIUN C yUeTOM HEI0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTe mpaBuia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKOM TOCYIsl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00pAaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJIYYECHHID WU COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) W PEHICHHUIO
HKCHEPUMEHTAJbHBIX 3a/a4 10 TEeMaM Kypca, TMpPEICTaBIATh pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIHOU JEATEebHOCTU (aHau3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH T03HaHMs (HAOJI0JIeHNE, U3MEPEHHUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMM B TOBCEJHEBHOW JKW3HU, MpaBUia MOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OomacHOCTh) BO3JCHCTBHS HAa JKUBBIE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIEHUS W MPEIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh TOJYYEHHBIC MPEJCTaBICHUS O cdepax MpoecCHOHATHHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEJICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMusg — BaxkHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 8 2
MPAKTUYECKOU JIeSITETbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 20 1
peakiuu
Htoro no paznemny 28
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3zayx. [lonstue o razax. 10 1 1
' Kucnopon. Okcuast
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilonsrtue 06
2.3 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no pazneny 52

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB [[. U. MenaeneeBa. CTpoeHue aTOMOB.




Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
31 Ilepronnueckas cucrema 12
XUMHUYECKUX 3jiemMeHToB J[. 1.
MenneneeBa. CtpoeHue atoma
XumMu4eckas CBS3b.
3.2 OKHUCIIUTEITBHO- 10
BOCCTAHOBUTEJIbHBIC PEAKITUU
Htoro no pazneny 22
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
12 OcHOBHBIE 3aKOHOMePHOCTI/I MIPOTEKAHHS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 14 1 )
' XUMHYECKHE PEaKIiU B PaCTBOPax
Htoro no paznemny 28
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO01mas xapakTepUCTHKA XUMUYECKUX 7 1
' aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 9
COEZIMHEHUs
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 10 1
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 aneMeHToB IVA-Tpynnsl. Yriepon u 11 1 2
KPEMHHI, UX coennHeHus. bop
Hroro no pazneny 37

Paszgena 3. MeraJLiibl 41 MX COeIMHEHUA




3.1 OO0uIue cBOiiCTBAa METAJIIIOB 10
3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUSI 22 2
Hroro mo pazueny 32
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTH
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XHUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOICTBA BEIISCTB
duzndeckre U XUMHUYECKUE SIBIICHUS
[TonsaTHE 0 TEOPETUUECKUX METOIAX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiiu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHHUe, SKCIEPUMEHT, MOJCITUPOBAHHE.
[TonsiTHe 0 MeTO/1aX PabOTHI C XUMUYECKUMHU
BemecTBamu. O60pyn0BaHNE NIKOJIBHOM
XUMHUYECKOH J1abopaTopuu

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboTHI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucThie BelecTBa U CMECH




Crioco0OsI pa3aeneHus cMecei

[TpaxTrueckas padota Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniecTBa MOJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX IJIEMEHTOB

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COSAMHCHHIA

18 OTHOCuTENbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

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

20 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBO# A0JIM XMMHUYECKOTO
aeMeHTa 110 opMyIie CoeMHEHUS

99 Haxoxnenue npocreiimieil popmyIb
BEILECTBA [10 MACCOBBIM JIOJISIM AJIEMEHTOB
Breraucnenus mpocreiimeit Gopmysl

23 BEIIECTBA [0 MACCOBBIM HIIH MOJIbHBIM

JOJIAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJia

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIICCTB

97 MoubHas O0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxosxnenue npocreiimien Gopmyiibt
BEIIECTBA 10 MOJIbHBIM OJIIM 3JIEMEHTOB

29 XUMUYECKUE ABICHUA. XUMUYECKask PEaKIus
U €€ MpU3HAKU

30 3aKOH COXpaHCHHS MAaCChl BEIECTB

31 AToMHO-MoJeKynsgpHas Teopus. XKu3Hb u
nesstenbHOCTHL M. B. JIomoHOCcOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbl XUMHYECKUX PEaKIIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAcCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEAKLUU
Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHhI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHToB WK MPOJYKTOB PEaKLIUU
Brrunciienus no ypaBHEeHUSIM XUMHUYECKOM

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WJIA MPOJTYKTOB PEAKIIUH

37 O00011eHNEe U cUCTEMATH3AIINS 3HAHUHI

38 Kontponbnas padora Ne 1 o Teme




"BemecTBa 1 XuMHUECKHE peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorajpo. MomnsipHblii 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

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

42 OTHOCHUTENLHAS INIOTHOCTh Ta30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOM

42 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIIECTBA 10 M3BECTHON OTHOCHUTEIBHOM
INIOTHOCTH
BoruricneHuss OTHOCUTENBHOM MOJEKYIISIPHOMN

45 MACCEHI T'a3a 10 U3BECTHOM OTHOCUTEIILHOMI
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO
XUMUYECKON pPEeaKLun

48 Kucnopos — 351eMEHT M IPOCTOE BEILIECTBO

49 Oxcuabl

50 CnocoOsI OTy4YeHUsT KUCJIOPO/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "Tlony4yeHue u coOupaHue KUCIopo/a,
U3y4YEHUE €ro CBOUCTB"

52 KpyroBoport kucioposa B npupoie




53

O30H — aJIOTPOMHAST MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoii 3 PeKT XuMUIECKON peaKIum,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEAKIIHH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4deCTBC TOIIJIMBA. 3an5[3HCHI/IC BO3ayXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBA BEIECTBa, 00bEMa,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, MAaCcCe PEareHTOB WK
MPOJYKTOB PEAKIIUN

KonTponbnas padorta Ne 2 o reme "Bo3ayx.
Kucnopona. Oxkcuasr"

58

59

BOI{OpO}I — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0poia B
71a00paTOpUU U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE €r0 CBOWCTB"

61

62

63

Hcnons3oBanme BOIOPO/Ia B KAUE€CTBE
TOIJINBA

ITonsaTue o kuciorax u consix. CocraB
KHUCJIOT U coJeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO




XAMHYECKON peaKkuu

65

Bpruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI IO U3BECTHOMY KOJTMYECTBY
BEIeCTBa, 00BEMY, MacCe PEareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnyeckue ceoiicTsa Boansl. Bona B
pupoje

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
cOCTaBa BOIBI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTB BeleCTB B BOJIE

Haceiiiennsie 1 HeHACHIIICHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBIICeHHbIE
pacTBOpHI

CriocoOb! BbIpaXKEeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0J1s1 pAaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHLIEHTPALUs

[IpakTuueckas pabora Ne 5 o teme
"ITpuroToBiaeHNE pacCTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIEd pacCTBOPEHHOTO
BeniecTsa. [ [purorosienue pacTBOpoB C
OIIPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTBa'

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi JA0JIs BEIIECTBA B PACTBOPE)

75

Brramcnenns ¢ ncnojb30BaHNEM HOHSITHS




«MOJISIpHAsi KOHLEHTpaLuUsl PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOAE U KU3HU

76 yenoBeka. KpyroBopot Boibl B IpUpo/Ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Brrurcnenus ¢ Ucmoib30BaHHEM IpadUKOB

78 PacTBOPUMOCTH JJIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM TTOHSATHS
«MaccoBasi OIS BEIIECTBA B PACTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUs PACTBOPEHHOTO
BEIIECTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKkoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrtponbnas pabora Ne 3 o Teme
"Bomopon. Bona. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KnaccupuKaius,
TPUBUAJIbHBIC HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIIUX KHCIOTaX

87 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA KUCIOT

88 [Tonyuenne kucnor

89 Krnaccudukanus ocHOBaHUH




90

[I1&noun, UX CBOKCTBA U CIIOCOOBI MOTY4IEHUS

91

92

HepacTBoprMbIe OCHOBaHHMS, HX CBOWCTBA U
CIO0COOBI IOJTyYEHUS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHre BaXKHEUIIINX OCHOBAHUHN

93

Counu: cocraB, kinaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusuyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue coineit

I'eneTnyeckas cBs3b MEKAY KilacCaMU
HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

96

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCITMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BeIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUH

98

BI)ILII/ICJ'IGHI/ISI MacCChbI nponyKTa pCaKIII/H/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOTHEIX
BEILIECTB, B35TOTO B BUJIE PacCTBOPA,
COJIEpXKAIIEero ONnpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIacChl HEOPTAaHUYECKUX




coequueHui"

[IepBble NOMBITKY KJIAaCCH(PUKALUU

100 1
XUMHUYECKHX JICMEHTOB
101 [TonsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB 1
102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIe 1
OKCHJIBI U TUPOKCHIBI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTunyeckue Aara HHppoBLIe
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenI
1 [ToBTOpEHME 1
2 3akoH ['ecca u ero cineacTBus 1
Boruricnenust mo TepMOXHUMHUECKOMY
YPaBHEHHUIO pEaKIuu: TermioBoro 3¢ dexra
3 XUMHUYECKON pPEeaKIMU 10 KOJIUYECTBY 1
BEIIIECTBA, MACCE U 00BEMY
[IPOpEArupoBaBIIETo WK
00pa3oBaBIIerocs BEIIECTBA
4 [ToHsATHE O CKOPOCTH XUMUYECKOMN 1
peakuuu. 3aKOH JAeWCTBYIOLIMX Macc
5 OHneprus aktuBauud. [Tonarue o karanuse. 1
®epmenTbl. UTHTHOUTOPEI.
6 @DaKTOpPBI, BIUAIOIINE HA CKOPOCTh 1
XUMHUYECKON pPEeaKINU
. [TonsiTHE O XUMUYECKOM PaBHOBECHH, 1
npuHuun Jle [laTense
@DakTOpHl, BAUSIOLINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.
8 [Iporno3upoBanue BO3MOKHOCTH 1
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B
Pa3IUYHBIX YCIOBUSIX
9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1




peakiuu

Baxnble OKHCIUTEIN U BOCCTAHOBUTEIIH.

10 [Iepmanranar xanus
CBolicTBa MPOCTHIX BEIIECTB — METAJIIIOB

1 1 HEMETAJIOB, KMCJIOT 1 COJIEH — B CBETE
MIPEACTABICHUI 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX
[TpakTuueckast pabota Ne 1. Pemenue

1 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«OKHCINTEIbHO-BOCCTAaHOBUTEIBHBIC
peaKkumny
KonTtponpnast padora Ne 1 o teme

13 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHYECKUX PEaKIuii»

1 PacTBopeHne kak PU3NKO-XUMUYECKUIT
npouecc

15 DIIEKTPOIUTHI U HEINEKTPOIUTHI

16 Teopust 2NEKTPONIUTHYECKON TUCCOLUALIIN

17 HNonHoe npou3BeieHNe BOIBI.
Bonpopoansiit nokasarens

18 DIIEKTPOIUTHYECKAs AUCCOLMALINS KUCTIOT,
OCHOBAaHUM U CONEH

19 Peaxnuu nonHoro ooMena
CBolicTBa KHCJIOT, OCHOBAHUM U COJICH B

20 CBETE MpeACTaBIeHU 00
ANEKTPOJUTUYECKON JUCCOLMAIIIT

21 KauecTtBeHHbIE peakiiuu Ha HOHbI

22 [TpakTrueckas padota Ne 2. Pemenue




SKCHICPUMCHTAJILHBIX 3a/la4d 110 TCMC
((:‘)J'ICKT];)OJ'II/ITI/ILIeCKaH Juccouuanusin»

23 I'maponus conen

24 HNoHnHble ypaBHEHUS THAPOIIM3a COJICH
[IpakTuueckas padora Ne 3. Pemenue

25 OKCIIEPUMCHTAIbHBIX 327129 110 TEME
«'muaponus conen»
Brruucnenust Macchl NpoayKTa peakuuu o
MU3BECTHOM Macce OJJHOTO U3 UCXOIHBIX

26 BEIIECTB, B3ATOI'O B BUJIC pacTBOpA,
COJZIEPKALIETO ONPEAETEHHYIO
KOHIIEHTPALMIO PACTBOPEHHOIO BELIECTBA
Kontponbnas paborta Ne 2 o reme

27 "DNIEKTPOTUTHYECKAS TUCCOIHAITHS.
XUMHYECKUE peakliuy B pacTBopax”

28 OO01mmas xapakTepuCcTHKa HEMETAIIOB

29 OO0m1as XxapakTepUCTUKa raJOTeHOB

30 XUMHUYECKUE CBOWCTBA raJIOT€HOB.
XUMHUYECKHE CBOWCTBA XJI0pa

31 Xnoposogopona. CossiHast KUCIIOTa
[TpakTuyeckas padora Ne 4 o Teme

32 "TTonrydyeHune CoasTHOM KUCIOThI, U3yUEHHE
€€ cBOMCTB"

23 [TonsTHE O KHCIOPOACOAEPKAIINX
KHCJIOTaX XJ0pa U UX COJISIX
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX

34 peakitii, eciu OJIMH UX PEareHTOB JaH B

U30bITKE




Baxueiimme coequHeHus XJ10pa U Ux

3 HAXO0XJICHHUE B IPUPOJIE

36 OO01mas xapakTepucTrka 3J1eMeHToB VIA-
TPYIIIBI

37 CtpoeHue u CBOMCTBA MPOCTOTO BEIIECTBA
cepbl. AJUIOTPONTHBIE MOAU(DUKAIIH CEPBI

38 CepoBoaopoi, cTpoeHHE, PU3HUECKUE U
XUMHUYECKHE CBONCTBA

39 Oxcuppl cepbl

40 CepHucras KUcioTa u €€ COJIH.

41 CepHas KuCJIOTa U €€ COIu

4 [TpoMbInIIEeHHOE TTOTYYEHUE CEPHO
KHUCIIOTHI
Haxoxnenue cepbl u €€ coelMHEHUH B

43 npupoae. XuMHUYECKOE 3arpsI3HEHHE
OKpY’Karollel cpeibl COeANHEHUSIMU CePBI
Brranciienust Macchel IpOAyKTa PEAKIHH 10

44 U3BECTHOHN MaccoBoit (00bEMHOIT) moie (%)
€ro BbIX0/1a OT TEOPETUUYECKH BO3MOXHOTO
Brruncnenus MmaccoBoit (00BEMHOIN) T0TH

45 (%) BBIXOJa MPOAYKTA PEAKIUH I10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIECTBA U MPOJIYKTA peaKluu

16 OO11ast XxapakTepUCTHKA 3J1eMEeHTOB VA -
TPYMIIBI

47 A30T, pacipocTpaHeHue B IPUpPO/IE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA

48 AMMHUak, ero pu3nuecKue 1 XuMHYeCKue




CBOMCTBA

49 Conu aMmMOHUs
[IpakTuueckas padora Ne 5 o reme

50 "[lonyyeHne amMmmuaka, M3y4eHUe ero
CBOMCTB"

51 Oxkcuast azota (I, 1L 1L, IV, V)

52 A3oTuctas KucioTta. A30THasi KHCIOTa

53 [IpompllIEHHOE MOJyYEeHHE a30THOU
KHUCIIOThI
Hutpatsl 1 HUTpUTHI. XUMUYECKOE

54 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUSIMU a30Ta

55 docdop, aIOTPOITHBIE MOIUPUKAIIUH
docdopa

56 Oxcunsr pocdopa (111, V) u dpochopuas
KHCJIOTa
[TonsiTHE O MUHEpATBHBIX YAOOPEHUSX.

57 3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COeTMHEHUSIMU a30Ta u docdopa

sg VYraepon, ero anjaoTponHble MOAU(UKALIUN
Y CBOMCTBA
Oxcuzpl yraeposa, ux Gpusndeckue u

59 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yraepoaa (IV)
[TpakTrueckue padboTsl Ne 6 o Teme

60 "Tlony4yenue okcuaa yriaepona (IV) u

U3y4YEHUE €ro CBOUCTB"




61

VYroapHag KUciioTa U €€ coJin

62

63

[lepBoHavanbHbIe MOHATHS 00
OpPraHUYECKUX BEIECTBAX KAK O
COEIMHEHUSX yIiepoaa

[TpupoaHbIE HICTOYHUKH YTIEBOJOPOIOB U
UX pOJIb B OBITY U IPOMBIIIIIEHHOCTH

64

ITonsiTue 0 OMOJIOrHYECKHU BAXKHBIX
OpPraHn4YCCKuUX BCHICCTBAX — JKHPAX,
Oenkax u yriieBoaax

65

66

67

Kpewmnwnii, ero puznyeckre 1 XuMHIECKUE
CBOMCTBA

Oxkcun kpemuus (IV), kpemuuenas
KHCJIOTA, CUIINKATBI

bop. bopHas kucnora

68

69

[IpakTuyeckas pabora Ne7. Pemenune
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnennine HeMeTaIbl U UX
COCUHEHUS

Boruncnenust maccsl (00b€Ma; H.Y.)
IIPOJIYKTa PEaKlMy 110 JaHHOM Macce
(00BEMY) HUCXOTHOTO BEIIECTBA,
COJIEpIKalIero OnpenenéHHYI0 MaCCOBYIO
JIOJTIO TIPUMECEN

70

71

KontponbHas padora Ne 3 o teme
«Baxnelmme HeMeTaIbl U UX
COETUHEHUS.

O6I_I_[a}1 XapPaAKTCPUCTHKA XUMHUYCCKUX
9JICMCHTOB — MCTAJIJIOB HA OCHOBAHHUH HUX




nonoxenus B [ICXD /.. Menneneena

72 Merannsl A- u b-rpynn
Meramndeckas CBSI3b U MeTaJlJIMYeCKast

73 KpHUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(U3UYECKUX CBOMCTB METAJNIOB OT
CTPOCHUS KPUCTAIJIOB

74 OO0111e XUMHYECKHE CBOMCTBA METAJIIOB

75 OO61ure crnocoObl MOTYyYEHUSI METAIIIOB,
Metamutyprusi. CruiaBsl
DJIEKTPOJIN3 PACILJIaBOB U PACTBOPOB COJICH

76 KaK OJIMH U3 CIIOCOOO0B MOTYYEHHS
METaJJIOB

7 BrerunciieHus o ypaBHEHHUSIM 3JIEKTPOIIU3a
pacIuIaBOB U PaCTBOPOB BELIECTB

78 [TonsiTue 0 KOPPO3UU METAILIOB
Brrunciaenus cocraBa cMecel ¢

79 HCIIOJIb30BAHUEM PEILIEHUS CUCTEM
yYpaBHEHUU

20 Paznmuunabie TUIIBI BEIYUCIIEHUH 110
YpPaBHEHUSIM XUMHUYECKHX PEaKIUI

81 Mertannel A-rpyni. llenounsie MmeTansl

3 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILIOB

83 Oxcupl ¥ TUIPOKCHIBI HATPUSI U KaJTust

84 [Ienouno3eMeIbHbBIE METAILIBI

a5 Baxkueitmme coeTUHECHHS KaJIbIIHA,

CBOMCTBA, IPUMEHEHHE




JKEcTtkocTh BOIBI U CIIOCOOEI €8

86
YCTpaHEHHUs
[IpakTuueckas padora Ne 8 o reme

87 "YKEcTKOCTh BOJIBI U METO/IBI €€
ycTpaHeHUs "

88 ATOMUHUT

89 AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA aTFOMUHUS

90 OO61as xapakTepucTiKa MeTamuioB b-rpynn
(TOOOYHBIX TTOATPYIIIT)

o1 [lepBoHavaIbHBIE TPEICTABICHUS O
KOMILJIEKCHBIX COEIMHEHUSIX

92 Mensp u cepedpo
[TpakTuueckast pabota Ne 9. Pemenue

93 OKCIIEPUMCEHTAIBHBIX 327129 110 TEME
«Baxxuenme MeTaTbl ¥ X COSAMHEHUS
Brruucnenus cocraBa cmecel ¢

94 MCIIOJIb30BAHUEM PEIICHUS! CUCTEM
yYpaBHEHUU

95 PaznuyHble TUIBI BEIYKMCIICHUH 110
YPaBHEHUSAM XUMUYECKHUX PEaKLnn

9% KonTtponbHnas padora Ne 4 o teme
«BaxkHenmme MEeTaJlJTbl U UX COEIUHEHHS»

97 be3onacHoe ncnoab30BaHUE BEIIECTB U
XUMHUYECKHUX PEAKIINI B OBITY

98 HoBble maTepuaibl ¥ TEXHOJIOTHH.
[IpyHIUIIBL «3E€TEHON XUMUM

99 XuMUs 1 310pOBbE




XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN
cpenbl. [ToHsITHE O TIPEACITBHO TOMYCTUMOM
koHueHnrtpanuu Bemects (IT1K)

100

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YIJIEPOJIa, a30Ta, CEPBHI,
TSDKENBIX MeTanoB.Poabs XxumMmu B
PEIICHUH DKOJIOTHYECKUX MPoOIeM

101

102

[Iepnonnueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX JJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB U UX COCIMHEHUN
B [IEPUOJIAX U TpyMIax

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

11




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHMYECKUX TIOHSATHI: aToMm, MOJIEKyJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIEeCTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIIPHBIA 00BEM,
XUMHAYECKast peakius, KiIacCU(UKAIUS PpEeaKuil: peakuu COCTUHEHUS,
pEaKIMy Pa3JIOKEHHS, PEaKIMHU 3aMEIICHHs, PEaKkIuu OOMEHa, SK30- U
OHJIOTEPMHUUYECKUE PpEeaKIHuH, TeIuIoBol d(pdeKkT peakiuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIlHs) B pacTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
' MPUMEHSTH 9TH IOHSATHUS TIPY OIIMCAHUH BEIIECTB U UX MPEBPAIICHUIN
13 UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OpMYIT BELIECTB
' Y YPaBHEHUI XUMHYECKUX PEaAKIINIl
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MacChl BELIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOTaipo
1.5 OTpEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KIacCU(PUIIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy H  COCTaBy
' YUaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)
1.7 BBIUHCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JOJNIO XMMHUYECKOro »JJIeMeHTa 1o ¢opmyse
' COEIMHEHHS,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHSTh E€CTEeCTBEHHOHAy4YHbIE METOAbl TO3HAHHWS — HaONI0JICHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )
2 [To Teme: «Baxuelme npeicTaBUTENId HEOPTraHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSITHH: OKCHUI, KHCIIOTa,
' OCHOBAHHE, COJIb
59 ONpEACNATh IPUHAMISKHOCTh BELIECTB K ONpPEIEIEHHOMY Kiaccy
' CoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEILECTB

Pa3IUMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMMCAHUC NpHUMEpaMU MOJICKYJIAPHBIX




YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAIlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUJIaM I10JIb30BAaHUS XUMUYECKOM MOCY0M U 1a00paTOpHBIM
o0opynoBaHMEM, a TakKe IpaBUjIaM oOOpalleHus C BEUIeCTBaMH B
COOTBETCTBUM C UHCTPYKIMAMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C ONPENEIEHHOU
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PAcCTBOPOB ILIENOYEH U
KHCJIOT C IIOMOUIbIO MHIMKATOPOB (JIAKMYC, (peHosiTanenH, METUIOPaHXK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoamyeckas cucteMa XMMHUUYECKUX
snemeHToB JI. M. MenneneeBa. CtpoeHHe aTOMOB. XHMMHUYECKas CBA3b.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaThb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, IoJsipHasi u HCIIOJIPpHAA KOBAaJICHTHasdA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBA3b, HOH, KAaTHOH, aHHOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOiauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMUYECKHX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHAs
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpbeiBaTh  cmblic  Ilepuommueckoro 3akonma .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHUE IIEPUOJANYECKOM 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanyeckoi cucreme

COOTHOCHUTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XMMHUYeckux oayeMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAaMHU CTPOEHHUsI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa sAApa, oOmiee YuCIIO  JIEKTPOHOBHM  PacHpelesieHHe HX 110
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

9 KIIACC

OTMpEeNeNsiTh BHUJ XHUMHYECKOW CBA3M (KOBAJIGHTHAass W  HMOHHAs)B
HEOPraHUYECKUX COCTMHEHUAX



Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_[CCTBO U XUMHUYCCKas pCaKLuA»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX  XMMHMYECKUX IOHATHHA:  pacTBOD,
AIEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS JUCCOLMALIMS, PEAKLIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHYECKAsI CBS3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTaJUIMYECKas PelI€TKa, CILUIaBbl, CKOPOCTh XUMUYECKON PeaKLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTL B3aUMOCBS3b OCHOBHBIX XHMHNUYCCKUX HOHSITI/Ifl 58
HpI/IMCHﬂTI) OTH IIOHATHSL HpI/I OIIMCAaHUU BCIIICCTB U UX HpCBpaHICHI/Iﬁ
COCTAaBJIATh ~ YPaBHEHHS  AJICKTPOJUTUYECCKONW  JHUCCOLMAIMHM  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI'0 OajaHca STUX peakIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnbel W HX CcoOeOUHEHHUS» U «MeTamiabl U HX
COCIUHCHU A

XapaKTepu30BaTh (OMUCHIBATH) OOIMKE W CHENU(DUICCKUE XHUMHUYCCKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOJITBEPXKIasi OIKCAHUE
npuMepamMu MOJEKYJSIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX

CJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C UHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKHUX OIMBITOB IO MOJYYCHHUIO M COOUPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJOPUI-, OpPOMHUI, HOJIHI,
kapOoHar, docdar, cunamkar, cyiabdpaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHHSI, WOHBI HM3yYEHHBIX META/UIOB, INPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTraHMYECKHUX BEIICCTB

ITo Teme: «Xumus 1 OKpyXxarouiasi cpeaa»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xumudecknx mnonstui: IIJIK Bemectsa;




KOpPpPO3Hs METAJIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIBHON ACATEIPHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHUE TPUYHMHHO-
CJIEICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWCTB BEIIECTB U XUMHUYECKHX
peakIuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HaHWS — HaOIIOEeHHE,
U3MEpPEHHE, MOJCIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poias XUMUU B KU3HU 4YellOBeKa. XUMHUS B cucTeMe Hayk. Tena u
BelecTBa. Gu3nueckue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB

Ilousstne o MeTomax mo3HaHust B XxuMmuu. Uucrtoie BemiectBa U cMmecH. CrocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenpHass atoMHas Macca. OTHOCHTCIbHAsS
MOJICKYJIIpHAas Macca. MaccoBas g0y XHMHYSCKOT0 3JIEMCHTA B COCAUHCHUN

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

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

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B nabopaTopuu U MpuéMaMu oOpalleHus ¢ Jab0opaTOpHBIM 000PYyIOBaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAIMBaHWE MEIHOM MPOBOJOKH, B3aUMOJEHCTBHE Mella C KHCIOTON) SBIICHUH,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapwusl,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJIEHUCTBHE >Keje3a C
pactBopom comu menu(Il), m3yuenue crnocoOGOB pazzeneHus cMeceil (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJICHHE U OMNHMCAaHUE pPe3yJIbTaTOB
IIPOBEJICHUS OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3/1aHUE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxxnenne kucinopoaa B npupojie, Gu3ndeckue 1 XMMHUIECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONy4eHHUs KHCIOpOAa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

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

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI nojydeHus. Kuciaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTs B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOWCTBA BoAbl. OcHOBaHuA. Posb pacTBOpoB B
IpUPOAE M B JKU3HM uenoBeka. KpyroBopoT BOJbl B MpHUPOAE. 3arps3HEHHE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC) W HECcoJIeoOpasyromiue.
Homenkitatypa okcunoB. @usnyeckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. Iloiryuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. PU3MYECKME M XHUMHUYECKHE CBOWCTBA OCHOBAHHUIA.
[Tonydyenue ocHOBaHM

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

Comu. Howmenknatypa coneil. ®dusnueckue HM XUMHYECKHE CBOWCTBA COJIEH.
ITony4yenue conen

2.10

211

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

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PAaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOJA,
HaOIt0/IeHNe B3aMMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BO3HUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, IMOJIydeHHE, COOMpaHue, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojencTBue Bojgopoma ¢ okcugoMm  meau(Il)  (Bo3MoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOIlb, HCCIEJOBaHHE OCOOEHHOCTEH pACTBOPEHHs] BEIIECTB C  Pa3IHYHOM
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHME BOJBI C MeTaUIaMHU (HATpHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpPAxX KHUCJIOT M MICIIOYEH, M3ydeHUE B3aWMOJCUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIHi
HEHUTpaTU3allui, TOJyYeHWE HEpPacTBOPUMBIX OCHOBAaHWMN, BBITCCHCHHE OJTHOTO



MeTajula IPYyTrUM U3 pacTBOpPA COJIM, PEIICHHE DKCIEPUMEHTAIBHBIX 3a1a4 110 TEME
«BaxHelnue K1accbl HEOPraHUYECKUX COCIUHEHUI»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHune aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKU KIACCUPUKAMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(pOTEepHBIE OKCUABI |
TUJIPOKCH/IbI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenneneeBa. Koporkomepuoanas u jauuHHonepuonHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux odnemeHTtoB .M. MengeneeBa. Ilepuoasl u  rpymimbl.
Du3NUeCKUil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sigep. M3ortomnbl. DnexkTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTH  U3MEHEHHMS  paaMyca aTOMOB  XHMMHMYECKUX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIs
pa3BuTus Hayku U npakTtuku. .M. MenneneeB — yu€Hblii U IpakJaHUH

Xumuueckasi  cBa3b.  KoBanmeHTHass — (mossipHass W HEMOJIApHAsi)  CBSA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

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

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHUYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM

HUX aTOMOB

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



1.3

1.4

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

Knaccupukanuss XMMUYECKUX PEAKIMU IO PAa3TUYHBIM TNpU3HAKaM (10 YHCITy H
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE PEaKlUU, TePMOXUMUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW pEaKIIU

[Tonstue 00 OOpaTUMBIX M HEOOPATUMBIX XHMHUYECKHUX peakiuax. Ilonstue o
TOMOTE€HHBIX M TETepPOTEHHBIX peaknusax. [loHsATHEe O XUMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHWMHYECKOH pEakuud W  IOJO0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUU  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Karvonbl, aHuOHBI. MeXaHM3M AMCCOLMALMM BEIIECTB C Pa3IM4YHBIMM BUIAMHU
xumuueckor cBs3u. Crenens aucconuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaKLMi HOHHOTO 0OMEHa, TIOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEACTaBICHUN OO0 »3IIEKTPOIUTUYECKOM nucconmanuu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApONIN3E conel

1.7

XVUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca JAUCCOLHUAIMM KUCIIOT, IeJouei U cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peaklii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
rasza, oOpa3oBaHHE BOJbl); OMNBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, pEeaKkIUuu pas3sIoKEeHUs, COECIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX pEaKIHUi Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

2.2

Hemeramier 1 ux COCINHCHUA

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

OO6mas xapakTepuctuka 31eMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,



XapakTepHble creneHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(MUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B IPUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XuMHUYecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, Gpu3nueckue U XUMUUYECKUE
cBOiicTBa, monydeHue. lcnomp3oBanue ¢ocaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3meMeHToB [VA-rpymnmbl. OcCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEeHU OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIe MOAU(DUKALINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE M XHUMHUYECKHUE CBOMCTBa. AICOpOIHMS.
KpyroBoport yrinepozaa B npupoae. OKCHbI yriiepojia, uX pU3ndeckue 1 XuMUYeCKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W TPUMCEHEHUE.
DKOJIOTHYEeCKHEe TMpoOJieMbl, CBsi3aHHBbIe C okcuaoM yriaepona(IV); rumoresa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YToibHas KUCIOTa U e
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIY4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHbIe TOHITHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCIWHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctraB u xumuuyeckoe cTpoeHue. [loHsTre 0 OMOJOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yraeBo/Iax — U UX POJIH B KU3HU 4YelloBeka. MaTepuanbHOE eJMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOWCTBA, MOJYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrasieHus o0 okcuae kpemMHus(1V) u
KpeMHHEBOM kucinote. CHIMKATBl, HMX HCHOJIb30BaHHE B OBITY, MEIUIIMHE,



MPOMBINIJICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepualbl: KepaMuKa, CTEKJIO,
IIEMEHT, ©OeToH, kene300eroH. [IpoGmembl  OGe30macHOTO  MCHOJb30BaHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEaKUWid Ha XJIOPHI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMbBITHL, OTpakaromme (usndeckne u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE C o0Opa3uamu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBhI; M3YYEHHE  XHUMHUYECKHX  CBOWCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNE KaYeCTBEHHOW PEakluu Ha Cyibdar-
WOH W HaONIOJCHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (H3UIECKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHAIOB), OoOpa3namMu a30THBIX U (HOCHOPHBIX YAOOpEHUI; MOIydeHUE,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMYECKUX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O03HAKOMIICGHHE C
MPOIECCOM  aACOPOIMKA PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOJIy4YE€HHE, COOMpaHHe, paclO3HAaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMIIEHUE C MPOAYKIUEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux aemeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psii HAlIPsLDKEHUH METalJIoB

dusnueckue W XUMHUYECKHE CBoicTBa MeTawioB. OOmme crnocoObl MOTy4eHUs
MmeTauioB. IloHsATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
Koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBINIIEHHOCTH

]_ueJ'IO‘IHLIC MCTAJJIbI: IIOJIOXKCHHEC B Hepno;u/lqecxoﬁ CUCTEME XHUMHUYCCKHX
9JICMCHTOB I[I/I MCHI[CJ'ICCB&; CTPOCHUC HX aTOMOB; HAXOXKACHHUC B IIPUPOIAC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha MNpuUMEpe HaATpUusAd U KaJ'II/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB M UX COG)II/IHCHI/Iﬁ

[IlenoyHo3eMENBHBIE METAJUIBI MAarHUKW M KalbUUi: nosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHEe HX aTOMOB;
HaxoXxJeHue B npupone. PU3nuecKue U XUMMUYECKUE CBOMCTBA MATHUS U KaJbLUs.
Baxxneiimme coenuHeHus Kanbliusg (OKCUA, THAPOKCH, conun). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

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

Kenezo: mosoxenue B llepumogmyeckoil cucreme XuMudeckux nsiemeHtoB JI.M.
MeneneeBa; CTpo€HUE aTOMa; HaXOoJeHue B npupoje. uznueckne 1 XUMUYECKUE
cBomcTBa xene3a. Oxcuasl, rugpokcuasl u coiu xene3a(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE ¢ O0pa3liaMd METaJlJIOB U CIUIABOB, MX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHUA KaJIbLUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); UCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS jKeje3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, Kajablus, alloMUHUS, LuHKa, xkene3a(ll) n xenesa(lll), mequ(Il);
HaOJII0/IEHUE U ONMCaHME MPOIIECCOB OKpAIIMBAHUS [JIaMEHU MOHAMU HATPHsl, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATIOMHHMA M THUIPOKCUAA LIMHKA; peIIeHUE
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXarolas cpeaa

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yeJloBeKa. XMMHs U 310pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMHUYECKHUX
peakuuii B ObITy. [lepBast moMoIb IpU XMMUYECKUX 0KOTaxX U OTPaBICHMSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYKarolen
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HOPUPOAHBIM ra3, HepTb), NPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3ydeHHe o00pa3loB MaTepuayioB (CTEKJIO, CIUIaBbl
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TIO3HABAEMOCTH  SIBIICHHMH TPUPOJIBI, IOHHMAHHE OOBEKTHBHOM
3HAaYMMOCTH OCHOB XHMHYECKOH HayKh KakK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl U  IPAKTHUYECKON
JESITEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX II0O3HAHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKkIuii; yMEHHE UCII0JIb30BAaTh MOJCIIHU JIsl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHALHON ACSITEILHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMHA Ha JOCTUXKCHUAX
XUMHYECKOHU HAayKH, 4YTO IIO3BOJIUT O6y‘~IaIOHH/IMC$I paccMaTpuBaTbh XUMHIO
Kak cdepy cBoed Oymymiell mpodecCHOHaTbHON ACSITEILHOCTH U CAETaTh
OCO3HAHHBIN BBHIOOP XMMHUHU KakK MPOGHILHOIrO MpeaMeTa Mpu Mepexojie Ha
YPOBEHb CPEIHEro o0ero oopa3oBaHusI

2.1

Bianenne cucreMoi XMMHYECKUX 3HAHWW U YyMEHHUE NMPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOIHAS
CMECh, OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJApHAas MAacChl, KOJIMYECTBO
BEIIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH O00BEM, OKCHJ, KHCIOTa,
OCHOBaHUE, COJb (CpemHssl), XUMUYECKas PEaKIlHs, PEeaKI[uu COCIUHEHMUS,
peaKIu pa3ioKEeHUs, PEaKlUU 3aMEIEHUs, PEaKIMu OOMEHa, TEIIOBOM
s deKT peakiuu, dK30- U IHIOTEPMUYECKUE PEAKIUH, PacTBOpP, MAacCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCcoBasl J10JIs U MPOLIEHTHAsS
KOHIIEHTpaLlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aToOMHas oOpOWuTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKasi CBS3b, JJIEKTPOOTPHUIIATEIBHOCTh, MOJSIPHASA U
HETIOJIIPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJIMYECKAs CBSA3b,
KpUCTaJuTMUecKass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJMT W HEDJICKTPOJIHT,
DJICKTPOJIUTUYECKAS] ~ JTUCCOIMAIMs,  PEAaKIMd  HOHHOrOo  OOMeEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE



paBHOBecHe, 0OpaTUMble U HEOOPAaTUMBIE PEaKIUH, CKOPOCTh XUMHUYECKON
peaxuuu, katanuzarop, [1JIK, koppo3us Meranos, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoanueckui 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHst
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

BJ'Ia,I[GHI/IC OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOIHeﬁl

3.1

YMEHME IPaBUWJIBHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAIbHBIE YHAOOpPEHHs, METaJUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOUHUKOB YIJIEBOAOPOJOB (YIS, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SIMCTBE, HA TIPOU3BOJCTBE M IIOHUMAHNE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEJIOBEKAa; YMEHUE
[IPOTHO3UPOBATH BIIMSHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSAMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HayyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaI_II/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U IPAKTUYCCKOM IMPUMCEHCHUHU U YMCHUC HCIIOJIB30BATH eé
JJIA pCHICHUA y‘Ie6HO'HO3HaBaT€J'II>HBIX 3aJda4

Bnanenue ocHOBaMM MOHSATHHHOIO ammapara U CHUMBOJIMYECKOIO S3bIKA
XUMHUH JUISI COCTaBIeHUS (POPMYT HEOPraHMYECKUX BEIECTB, YpaBHEHUU
XUMHUYECKHUX peakiuii; ocHoBamu xuMudeckoir HomeHknatypel (IUPAC u
TPUBUAJILHOMN )

YMeHne o0bsCHATD CBSI3b MOJIOKEHUS deMenTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAKTEPUCTUKAMHU CTPOCHUS AaTOMOB XUMHUYECKUX
JJIeMEHTOB (cocTaB M 3apsii  siApa, OOIIEe YHCIO AJIEKTPOHOB),
pacrpeneseHueM DJJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KA U KaJbLUs

IIpencraBnenue O NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XWUMHYECKHUX
9JIEMEHTOB (paJlyc aroma, OJIEKTPOOTPUIIATEIbHOCTH), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUS 31eMeHTOB B [lepunonnueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenue kinaccupuumupoBarb:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINH




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCITUTEh U BOCCTAHOBHTEIIb
9 YMeHne xapakTepu3oBarh (GU3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BELIECTB (KUCIOPOJ, O30H, BOJAOPO, rpadur, ammas, KpeMHUH,
9.1 asort, (ocdop, cepa, XJ0p, HATPHH, KATUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKee30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (BOAa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUIBI M TUIPOKCHIBI MeTauioB [-IIA
9.2 rpymi, amromunns, meau (II), nuaka, sxenesa (11 u I1), okcuast yraepona (11
' u 1V), kpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHMS, NMPUMEHEHHE BEIIECTB B 3aBHUCUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTb IPOTEKAHMS XUMHUYECKHX IMpEBpAllCHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA, B TOM
qHcIe!
10.1 peakuuii ”OHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB (TPYyIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BBIYUCIATE (MIPOBOUTE PACUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTI0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUA U HaXOJUTh KOJUYECTBO BEIECTBA,
' 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HaHUs (HAONIOJCHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH H3YYCHUU BEIIECTB M XHUMHUYECKUX
' SBIICHUH; yMeHHEe chHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH €€
perreHus
12.2 Oe30macHOl paboThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKOW MOCYI0M 1

J1a00paTOpHBIM 000pyI0OBaHUEM



12.3

13

npaBUJIaMyd 0€30MaCHOTO OOpaIIeHHs] C BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCE/IHEBHON JKM3HU, IpaBUJIaMH TIOBEJIEHUS B LEIIX cOepekeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACMCTBHS HA JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIO0COO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHe (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
GU3NUECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WIUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIUil

HN3YUCHHUEC crmoco0oB pasaciICHuA cMmeceit

13.3

MOJIY4YCHHUEC KHCJIOpPOJa U HU3YUYCHUC €To CBOﬁCTB; IMOJIY4CHHUEC BOAOpPOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUE YIJICKHUCIOTO Ira3da U H3YUCHUC €TO
CBOI>'ICTB; MMOJIYUYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JIOJIeH
pacTBOPEHHOTO BEWIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; MU3YUCHHUC B3aHMOﬂeﬁCTBHH KHCJIOT C MCTaJlllaMH, OKCHAaMU
MCTAJIJIOB, PACTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIY4YCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTalla
ApyruM U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHLIX CBOMCTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCeIICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘-IeCKa$I JAUCCOLIMAIIUSA ,
«BakHelne HeMeTaJUIbl U UX COCOUHCHUA, «BaknHelme MeTamibsl 1 ux
COCOUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, HWUIIOCTPUPYIOLINE NpPU3HAKU HPOTEKaHUs
peakuuii HOHHOrO OOMEHa; KaueCTBEHHBIE PEeaKlMy Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax MOHBI: XJOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAaT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KaTHOHBI aMMOHUS,
MarHusi, KaJibllus, ajJloMuHuUs, xenesza (2+) u sxenesa (3+), memu (2+),
IIUHKA

YMmenune:

141

NpEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBIBOJIOB,
J0KAa3aTeNbCTB, TIpadukoB MW TaOMMI] M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY peIbHO HAOMI0JaeMbIMH XUMHUYECKUMHU
ABJICHUSIMU W TPOLIECCaMH, NPOUCXOASIIMMU B MaKpo- M MHKPOMHPE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
11 Uucrele BemecTBa U cMecr. CIocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMUYECKUE IEMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
' IIpocTble U CIIOKHBIE BEIIECTBA.
13 Xumnueckas (popmyisa. BaneHTHOCTh aTOMOB XMMHYECKUX 351eMEHTOB. CTeneHb
' OKHUCJIEHHS
3aKkOH TIOCTOSIHCTBA cocTaBa BewlecTB. (OTHocuTenbHasE aTOMHas —Macca.
14 OTtHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10151 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUU
15 KonuuectBo BemiectBa. Mok, Momsipuass macca. MossapHbiii 00bEM  Tra3oB.
' B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHUL] BELIECTBA
16 dusnyeckue U XUMHUYECKUE SIBICHHA. XUMHMUYECKas PEAKUUs U €€ IMPU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMUYECKUE YPAaBHEHNUS
9 Ilepnonnueckuil 3akoH u [lepuoanueckas cucreMa XUMUYECKHUX ieMeHTOB (.M.
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuil 3akoH. Ilepuoguueckas cucrema XMMHYECKUX 3jeMeHTOB [[.M.
2.1 Menpneneesa. Ilepuonsl u rpymnmbsl. OU3HYECKHA CMBICHI IMOPSAKOBOIO HOMEDPA,
HOMEPOB IIEpUOa U IPYIIIbI AJIEMEHTA
Crpoenne aromoB. CocrtaB aroMmHbIX saep. M3oromsl. OnextpoHbl. CtpoeHue
2.2 ANIEKTPOHHBIX ~ 000J04eK aroMoB mepBbIX 20 XHMHYECKHUX DJIEMEHTOB
ITepnonnueckoi cucrems! .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
53 NEPUOJOB, Kajus, Kauplusd (paguyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
' METAJUINYECKUX U HEMETAIIIMYECKUX CBOWCTB) M MX COEAMHEHHH B COOTBETCTBHHU
C TI0JIOXKEHUEM DJIEMEHTOB B [Ieproandeckoil CUCTEME U CTPOCHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJIIpHAsi)  CBS3b.
3.1 DNEeKTPOOTPULIATEILHOCTD XUMHUYECKHUX JJIEMEHTOB. HNonnasn CBS3b.
Meramnnueckas CBA3b
Tunel KpUCTANIMYECKUX  PpEHIETOK  (aTOMHAas, WMOHHAs, MeTaJIn4yecKast),
3.2 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKHM W BHUIA
XUMHYECKOHN CBS3U
4 Baxkneiiimme npencTaBUTENM HEOPraHMYecKuX BemecTB. Hemeramnsl u  ux
COEIMHEHUS. MeTallbl U UX COEANHEHHUS
41 Knaccudpukanus u HOMEHKIaTypa HEOPraHWYECKUX COEIUHEHHMM: OKCHJIOB

(coneoOpa3yromiye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIE) U HECOIC00pa3yIoIne;



OCHOBaHUU (mménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnmopocoaepKale U OeCKUCIOPOAHbIE, OHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

duszndyeckrue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HEMECTAIIJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
Ousnyeckue M XUMHUYECKHE CBOMCTBA IPOCTBIX BEILECTB-METAJIOB: JIMTHS,
4.3 HATpHUs, KaJIAs, MarHusl ¥ KaJIbLUs, aIFOMUHUS, JKeJe3a. DICKTPOXUMUYECKUN Pl
HaIPsDKEHUN METAIUIOB
44 dusznyeckue U XUMHUYECKHME CBOMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAIUIOB:
' XJIOpPOBOIOPOJIA, CEPOBOAOPOAA, AMMHAKA
®u3nyeckue M XUMHUYECKHE CBOMCTBA OKCHJIOB HemetauioB: cepbl (IV, VI),
4.5 asora(ll, IV, V), docdopa(Ill, V), yraepoma(ll, 1V), kpemuus(IV). IHonyuenue
OKCHJIOB HEMETAINIOB
46 Xumuyeckue cBoicTBa okcuaoB: mMeTtamwioB [A-IIIA rpymm, uunka, menu(ll) u
xenesa(Il, II). Tlonyyenue okcuI0B METAIIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THUAPOKCUAOB (Ha Mpumepe
4.7 THJIPOKCUIOB aTIOMMHUS, JKene3a, LuHKa). [lomyueHnre ocHoBaHMM 1 aM(OTEpHBIX
THUAPOKCUIOB
OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOH, CEPOBOAOPOIHOM,
48 CEPHHUCTOM, CEepHOH, a30THOH, (ochopHOH, KpemHHEBOU, yronbHOW. OcoObie
' XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.
[Tosryuenue xkucnor
4.9 OO0mme XuMHYECKHE CBOMCTBA cpenHux coieid. [lomydenue conei
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOPOJAa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenne amMmuaka, cepHOM M a30THOM KHUCIIOT B MpOMbIIIIEHHOCTH. O01mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'eHernyeckas CBS3b MEXJy KJIaCCAaMU HEOPTraHUYECKHX COEAMHEHUI
5 XVWMHYECKUE PEAKIINH
Knaccupukanus XxuMHUUeCKUX pEakIMi M0 pa3Iu4HbIM MpPU3HAKAM: 10 YHUCITY U
5.1 COCTaBy Y4YAaCTBYIOUIMX B pEaKklMMU BEIIECTB, MO TemaoBoMy 3¢dexTy, Mo
WU3MEHEHUIO CTEIIEHEW OKHUCIICHNSI XUMUYECKHUX JIEMEHTOB
5.9 TennoBoil A3 pexT XMMUYECKO peaklnu, TEPMOXUMHUECKUE YpaBHEHUS. DK30- U
' 9HIOTEPMHUUECKUE PEAKIIMH. TEPMOXUMHUUECKNE yPAaBHEHUS
OKHMCIUTENTBHOBOCCTAHOBUTENbHBIE peakUnd. OKHCIUTENN W BOCCTAHOBUTEIIH.
5.3 [Ipomieccbl  OKHMCIEHMs M BOCCTAHOBICHMsA.  ODJIEKTPOHHBIM  OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopus 3MEKTPOIUTHYECKONW aucconuanuu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHl U
' HeRIeKTpouThl. CUIIbHBIE U clla0ble 371eKTPoJauThl. CTeneHb AUCCOIHaN
55 Peakuuu moHHOro oOMeHa. YCJIOBUS INMPOTEKAaHWs peakuuié MOHHOTO OOMeHa,

MTOJTHBIE M COKpPAIIEHHbIE NOHHBIE YPABHEHUS PEAKIUi




6.1

6.2

6.3

6.4

XuUMHA U OKpYXKarolas cpena

BemectBa u Matepuanbl B TOBCEIHEBHOW >KM3HM 4enoBeka. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB U XMMHUECKHUX peakiuil B maboparopuu u ObITy. [lepBas
MOMOIUIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEeH cpenbl (KUCIOTHBIE OXK/IU, 3arpsa3HEHUE
MOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI ero mnpenoTBpameHus IlpenenvHas
nonyctumas koHueHtparmus BemectB (IIJK). Ponsp xumum B pemeHun
9KOJIOTHUECKUX MpobjeM. YcuieHue MmapHUKOBOro »sddexra, paspylleHue
030HOBOTO CJIOSI

[Ipumenenne cepsl, a3ota, ¢ocdopa, yrieposa, KpEMHHSI U UX COCIUHEHUH B
OBITY, MEIWIIMHE, NPOMBIIUICHHOCTH M CEIILCKOM Xo3siicTBe. [IpuMeHeHme
METa/UIOB M CIUIaBOB (CTajb, YYI'yH, ITIOpATIOMHHHH, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH WX COCTUHEHUH. [loHSATHE O KOpPpO3MHM METAJUIOB, OCHOBHBIC
CHOCOOBI 3alIUTHI UX OT KOPPO3HH

[TpupoaHble HWCTOYHHUKH YTIIEBOIOPOIOB (Yroib, TPUPOAHBIA Ta3, He(dTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHauanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, THIIEH, a€TUIICH, YTaHOJI, ININLEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE O OMOJIOIrMYECKU BaYKHBIX BEILIECTBAX: JKHUpaX, OesKax, yrieBojgax — U ux
POJIM B ’KM3HU YEJIOBEKA

7.1

Pacuértnr:

8(0) (bopMynaM XUMHUYCCKUX CO@I[I/IHCHI/Iﬁ

7.2
7.3

Macchl (MacCOBOIT) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

N0 XUMHUYCCKUM YPAaBHCHUSAM
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