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HOACHUTEJBHASA 3AIINCKA

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

[Iporpamma mo XumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUs METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOe IPEIMETHOE COJIEpPIKaHue, €r0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpamme 10 XUMHH — YYUTBIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

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

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MYTAX PEUICHHs TI00ANTbHBIX MPOOJIEM YCTOWNYHMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUSL U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

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



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

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

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHMUsl TpeIMeTa, KOTOPbIN SBISETCS NEAaroruyeckd aaanTUPOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

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

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B 0OCHOBY TeOpeTMYECKHX 3HAHUM MOJOKEHBbl AMIIUPUUYECKH TOJYyYCHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  cOAepKaHUST MOpOrpaMMbl MO  XUMHUU  MIPOUCXOIAUT €
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHWE (PYHIaMEHTAIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanys  oOydeHHUs,  BKIOYaouias  NpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodeccuoHaNbHON OPUEHTAIIMY U HAIIPaBJICHO Ha MPEA0CTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOrPaMMBbl
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METoJaM TIO3HaHMS TMpPU M3YYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(GOpMHpPOBAaHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN M CIOCOOOB JIESITEIbHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

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

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

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

npuoOIIeHNE OO0YyYaromuXCcsl K CaMOCTOSITENIbHOW TO3HABaTEIbHOM U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

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



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

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NeSATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMg K OCO3HaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

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

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

Ha yrnyOonénnoe m3ydeHue ydeOHOro mpeamera «Xumus» otBoautcs 102
yaca B 8 kiacce u 99 yacoB B 9 kiacce (3 daca B Henenmo), Bcero 201 yac 3a nBa
rojia 00y4JeHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KM3HM 4enoBeka. KpaTkue cBeaeHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX Haykax. I[IpeacraBiieHHss 0 HAyYHOM NO3HAHMM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

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

Yuctele BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AyX, MPUPOJHBIN 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
31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCThie U CIOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OMHApHBIX COEOUHEHUMH U cocTaBieHHe (GOpMya OWHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COCIMHEHHH. HaxoxaeHue mpocteiiieit (popMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jgabopaTopHbIM oOOpynoBaHueM. IM3ydyeHue u  omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJEHCTBUE COJbI WM
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApUBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKHU TOBAPEHHOM
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazpo. MossapHbiii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XUMHUYECKUE CBOMCTBA (PEakLUd TOPEHUSI U OKUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE [JIs1 JKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsarue o mapuukoBoM 3 dexre.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoucrBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Krnaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJICHCTBUE C BOAOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIIOT
(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: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUA. MexXIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTydYeHHsl. AM(OTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

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

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPENECIICHUE COAEPKAHUSI KUCIOPOIa B BO3LYXE;

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

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

nojiyueHue, coOMpaHHe, pacrno3HaBaHUE U H3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

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

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

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

Crpoenne aromoB. XuMHUYecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaxX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIe
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBay. Ilepronbl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢GopmMysbl atromMoB. PU3HYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSM, IMOAYPOBHSM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 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 rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

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

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (opMyiibl BewiecTB. KaTnoHbl u
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBJIEHUA. 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 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

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

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

MexnpeaMeTHbIe CBSA3H

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

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIeHUE (IPOLECC), Hay4HbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

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



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIC MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[loBTOpeHue W yriyOieHue 3HAHUN OCHOBHBIX pPas3elioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTanel aToMOB Majbix mepuoaoB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMOoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY Y4YacTBYIOIIMX B pPEakUWHd BELIECTB, MO TeIIoBoMy 3((deKTy, 1o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoil 3pdekT XuMHUUeCKor peakiuu. IK30- U IHIOTECPMUUYECCKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKLHUH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSAIOIIME HA COCTOSHUE XMMHUYECKOTO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOiuThl. KaTHoHBI, aHMOHBI. MeEXaHW3M JHCCOLMALMU BEIIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 conei. loHHbIE ypaBHEHUs THAPOJINA3a COJEeH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

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

VCCIICIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKILIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKA NPOTEKAHUS PEaKIUid
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pEelIeHHE OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKuCIUTEeNbHO-
BOCCTAHOBUTEJbHbBIE peakuum», «l'mapomus conen», «DIEKTPOJUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeTawioB. CpaBHHUTENbHAs XapaKTEPHUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEHCTBUE €  MeTalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOIEPKAIIUX 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 HEMETAJIaMH, MeTaJJlaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, GQusnueckue U XUMHUYECKHE CBOMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U 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
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/yXa), CIOcoObl €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJIaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBaHus. Conu aMMOHHUA, X (U3UYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
cBOMcTBa (0OIME KaK TMPEJICTaBUTENS Kiacca KHUCIOT W crnenuduueckue),
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
COCMHEHHUSIMH a30Ta (KUCIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, TOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOTeHaMH, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOU KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nonyuenue. KauecrBennas peaxuus Ha dochar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHBIE yI0OpeHHsl. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolleh cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKME U XUMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, nx GU3ndeckue U XMMHUYECKUE CBOMCTBA, JCHCTBUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHas kuciota. [IpupoaHble HCTOYHUKH YriIeBOAOPOAOB (YroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yIriaeBoJax — M WX pPOJIM B JKU3HU YelOBeKa. EJAMHCTBO OpraHMYEecKHX H
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKAThI: (DU3UYECKUE M XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust aroma. OO0nue npeacTaBieHus 0 (GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOIMUX (U3HUECKHE M XUMHUYECKHE 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;

HaOJIOJIeHWe  Tporiecca  OOyrJIMBaHUSI — caxapa  MOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE C (PU3MYECKMMU CBOMCTBaMHM a3zoTra, Qocdpopa U uxX
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

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

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



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ TpoueccoM aacopOIMM PACTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM
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 IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

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

MeTtasibl M MX COCAUHEHMS

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 BEIIECTB — METALIOB. Merammyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXUMHYECKUW PpsAl HANPSKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemenToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJIECHHE B MPHUPOJE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJABI M CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
puUMepe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCJIMHEHUHU (Ha NMPUMEPE COCAUHEHUN XPOMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAX, THIPOKCUIAX 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 CBOICTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux 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.

OKCNEpUMEHTAIBHOE U3YUECHHUE BELIECTB U SIBJICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOLIECCOB 3JIEKTPOJIU3a pacTBOpoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

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

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJIbIUs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



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

HaOJFOICHUE W OTHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMU HATPUS, KaIHs U
KaJIbIINS;

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

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B NMOBCEIHEBHOW W3HM 4YeJIOBEKa. BakHeuue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

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

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

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
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
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
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

[Tepnonuueckuii 3akoH u [lepuognueckas cucTteMa XUMAYECKUX 3JIEMEHTOB 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 CBSI3H. 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THMNA KPHUCTAJIUYECKON
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIMHAMMKH.

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



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

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3eM MpU HM3yYEeHUHM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCU(UKAIMs, MePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
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, MOTYIPOBOIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

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

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

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



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHU3aliid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUs, CaMOPa3BUTHUS M COLMAIA3ALUU
o0yyJarommxcs.

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

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

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 OLICHMBATh CBOE MOBEJICHHUE W TOCTYNKUA 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,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU W HEOOXOJUMBIC 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 NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

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



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpAaBIICHUS W YPOBHS NalbHEUIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypEHUS),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHOHN MOTPEOHOCTH YEJIOBEKA M K MCCIICIOBATEIHCKOM JESITEIIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

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

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)KalolIel Cpelibl; OCO3HaHUE TIJI00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHUHA U TOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

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

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

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



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMU IOHSATHSIMH); aHAJIN3HUPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, 110 AHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOB3yeMbIC B XMMHH, TIPEOOPa30BLIBAThH
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 wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIEA0BATEIHCKOM IEATETLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MPOOJIEMBI; TIpeAIaraTh OMMCATEIBHYIO WA OOBSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUS W BBIBOJABI MO PE3yJbTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOWS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (OPMYJIHPOBATH 3ampoChl MpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHdopmanuu (cxembl, rpa@uKu, IUarpaMMmbl, TaOJIUIBI, PUCYHKH U JIpyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Mpe3eHTalueH
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbI; BBHIMOJHATH CBOI 4YacTh pPabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» 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
qHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPH pelIeHUH YIeOHON Mitn
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOJIb JACSTEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YPOBHS, COIJIACOBAHBI MEXKIY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH peann3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMUCA HAYYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX U peaJbHBIX >KU3HEHHBIX YCJIOBHSIX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

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



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUs, PeaKiuu
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

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

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

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIpO U €T0 CIEACTBUMN, NIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUYECKHX METOHAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

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

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMeEITcsl B Tabnuie «llepuoanueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

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

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, O
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NPUMEpPAMU MOJIEKYJSIPHBIX YPaBHEHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

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

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

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CIEICTBEHHBIX CBSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTeCTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOCHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS] TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIU
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJAJCHHE OCHOBAMU XUMHYECKOH TI'PaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

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

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMUYECKasi peaKiys, TEIIoBol 3(pdeKT peakiuu, MoJib, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aUIOTpomnus, amM(pOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBAaHHAs KyOudeckasi, rPaHELICHTPUPOBAHHAs KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM W3 TEOPETUUECKNUX OCHOB xumuu; [T/1K;

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

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

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS XUMHYECKUX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPAX HEOPTraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

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

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro Qopmy Ilepuogmyeckoii
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUSI XUMHYECKHX HJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTajan3aropa);

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

COCTABJISITh YPABHEHHUS: JIEKTPOIUTUUYECKON TUCCOLMALMN KUCIIOT, IIeJI04ei
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOLECCOB THUJPOJM3a COJEH  IMOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MYECKHME U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoxa (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdhopa (Ill, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KUACIOTHl B UX coid, ranorenuasl kpemuus (I1V) u docdopa (111 u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

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

MPOBOJIUTH PEAKIIMH, MMOJATBEPIKAAIONINE KaYECTBEHHBIN COCTaB Pa3IU4HbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCHUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHMS XMMHUECCKUX TPEBPAIEHUN B Pa3IMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PAcTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHYECKUX PEAKIMI C yYeTOM HEIOCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSIMU BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIHII U BBIABIATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XMMUYECKUX PEaAKIUU,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIONB3YEeMbIMU B TOBCEJIHEBHOM JKW3HHU, IMpaBWiIa TOBEIEHUS B LEJIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHHUE )KUPOB, OCJIKOB, YTIAEBOIOB I OpraHU3Ma YeJI0BeKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOJDKEHWHM OOYyYEeHHS Ha YpPOBHE CPEIHETO
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUYEOHBIX UCCIIEI0BAaHUI B YCIOBHUSAX 00pa30BaTEIbHBIX OpraHu3aluii,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHoBaHue pa3ieioB

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

dueKkTpoHHbIe (LM pPOBbLIE)

n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 3 5 bubmuorexa [JOK
' [PaKTHYECKOM https://m.edso0.ru/7f41837c
JEeSTEIILHOCTH YEIIOBEKa
12 BemiecTBa 1 xuMmmuueckue 21 1 bubnnoreka IIOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 29
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Ilonstue o razax. 15 1 1 bubnmnorexka [HOK
' Kucnopon. Oxcumpl https://m.edsoo.ru/7f41837c
59 Bognopoga. Ilonstue o 6 1 bubmuoreka [JOK
' KHCIIOTAX U COIAX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 14 1 1 bubmmoreka [IOK
' 00 OCHOBaHHUSAX https://m.eds00.ru/7f41837c
OcHOBHBIE KJIACCHI EuG 110K
HOJIMOTEeKA
2.4 13 1 1
HeOpraHquVCKHX https://m.edsoo.ru/7f41837c
COCTMHEHU I
Hroro no pazneny 48



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUT

[Tepuoanueckuii 3aKOH U

IIepnonnueckas cucrema
bu6nuoreka [IOK

3.1 . 12
XMMHIECKHX SNIEMCHTOB /] https://m.edsoo.ru/7f41837c

N. MenpneneeBa. Ctpoenue

aToma
XUMHUYECKas CBS3b.

3.9 OKuCIUTENbHO- 13 1 bubmuorexa [JOK
BOCCTaHOBUTEIILHBIC https://m.edso0.ru/7f41837c
peakumn

bubmuoreka [JOK
Hroro no pasaeiy 25 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 0 bubnroreka LOK
https://m.edso00.ru/7f41837c

OBILEE KOJIMYECTBO YACOB
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmuecTBo 4yacos ONEKTPOHHBIE
. (mmudpoBsie)
Nen/m | HaummeHoBaHHE pa3feiioB M TEM MPOTPAMMBI Beero Ko6HTpo JIbHBIE Hp6aKTquCKHe OBpa3oBATEbHELE
paboThI paboThI T
Paznen 1. BeniecTBo U XuMHUYeCKasi peaKius
11 [ToBTOpEeHUEe U yriayOieHue 3HaHUM O 4 Bbu6moreka [JOK
' BELIECTBE https://m.edsoo.ru/7f41a636
19 OcHoOBHbIE 32aKOHOMEPHOCTH MTPOTEKAHUS 10 1 1 bubnnorexa [JOK
' XUMHYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOITUAITHS. 10 1 2 bu6nmoreka LIOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 24
Paznen 2. HemeTamibl 1 X coeAMHEHUS
21 OO61mas xapakTepuCcTHKa XUMUYECKIX 6 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
- Ob6mas XapE\l;(ITAepI/ICTI/IKa XgMI/I“IeCK'I./IX ; BuGmorexa IJOK
' DTICMEHTOB TPYHIHL. £-epa it ee https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 anemeHToB VA-rpynnsl. A30T, pocop u ux 10 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
but6mmorekxa [IOK
2.4 DIIEMEHTOB IVA-rpynnel. Yraepoa u 10 1 2 https://m.edsoo.ru/7f41a636
KpEeMHH, ux coenunenus. bop
Hroro 1o pasneny 34

Paznen 3.

MeTamasl 1 uxX COCINMHCHU A



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

31 Obupe caoficTsa MeTaIIOR o https://m.eds00.ru/7f41a636
3.9 B . 20 5 bubnunoreka LIOK
: @KHEWIINEe MEeTaJIbl U UX COCAMHECHHUS https://m.edsoo.ru/7f41a636
Wroro no pazueny 29
Paznen 4. Xumus u okpyskaronias cpeia
41 BemecTBa 1 MaTepuansl B )KU3HU YEIIOBEKA. 5 bubmmoreka [JOK
' OCHOBBI 9KOJIOTHYECKOM TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Htoro no pazneny 5
Pazgen 5. O0o0menne 3Hanmin
51 [ToBTOpeHune u 06001IeHNE 3HAHUI 7 2 bubnnoreka [JOK
' OCHOBHBIX Pa3/ieJIoB KypcoB 8—9 kiiaccoB https://m.edsoo.ru/7f41a636
Htoro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 11



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
(]
‘:;H Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fI[:;‘?EHI/Iﬂ :)Ig:a[;zi]::enbnme
padoThI padoThI pecypes:

[Ipenmer xumuu. Poiap XuMuu B KU3HU

1 YyeJI0BeKa. 1 bubmuorexa [JOK
[TonsiTre 06 UCTOPUM BO3HUKHOBEHUS U https://m.edsoo.ru/ff0d210c
Pa3BUTHSA XUMUU. XUMHUS B CHCTEME HAyK

5 Tena u BemectBa. Pu3ndeckue u 1 bu6mmoreka [IOK
XMMHUYECKHUE CBOVICTBA BEIIECTB https://m.edsoo.ru/ff0d227e

3 duznyeckue U XUMHUECKUE SBICHUS 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d23dc

[ToHsiITHE O TEOPETUUECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HAYKaX.
HcTouyHnky XUMHYECKOI HHpOpMaIiu
[IpeacraBnenuss 0 HAy4YHOM MMO3HAHUU Ha

4 SMIUPUYECKOM YPOBHE: HAOIIOIeHNE, 1 bubmorexa HOK

https://m.edsoo.ru/ff0d26ca

M3MEpPEHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE.
[Tonsitue 0 MeTo1aX pabOTHl C XMMHUYECKUMU
BemecTBamMu. OO0pyI0BaHUE ITKOIHHOM
XUMHUYECKOH 1abopaTopuu
[TpakTuueckast pabota Ne 1 mo Teme

5 "IIpaBusna paboTHI B TAOOPATOPUH U PUEMBI 1 1 bubnmnoreka [JOK
oOparieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d28c8
obopynoBanuem"

6 Yucrele BElEeCTBa U CMECH 1 bubmorexa LOK

https://m.edsoo.ru/ff0d2a6c
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bubmuoreka [JOK

7 Croco0Bb! pa3IelIeHns CMece
pasit https://m.edsoo.ru/ff0d2be8
[IpakTuueckas padora Ne 2 o reme
8 "Pazaenenne cMecei (Ha IpUMEpPEe OYUCTKH bubmoreia LOK
. " prMep https://m.edsoo.ru/ff0d2a6c
MTOBAapPEHHOM COJIN)
9 ATOMBI U MOJIEKYJIBI bubnuoreka [IOK
XUMHUYECKHE IIEMEHTEI https://m.edsoo.ru/ff0d2d50
[IpocThie U CIIOXKHBIC BEIIECTBA
10 BermecTBa MOJIEKYIISIPHOTO U Bubmaorexa ITOK
yp https://m.edsoo.ru/ff0d2eae
HEMOJIEKYJISIPHOTO CTPOCHHUS
Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB bubnuorexa [JOK
11
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d323c
3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
12 OrmnpeneneHye BaJI€HTHOCTH aTOMOB 10 bubmorexa [IOK
pedl . https://m.edsoo.ru/ff0d350c
dbopMysiaM OMHAPHBIX COCTUHEHHIMA
OtHocUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
13
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d5230
BrrurciieHuss OTHOCUTEIBHON MOJIEKYIISIPHOM
14 MAacCBhI BEIIECTB, MOIIPHON MaccChl, MacChI bubmmorexa [TOK
’ p ’ https://m.edsoo.ru/ff0d37fa
BEIIECTB U KOJIMYECTBA BEIECTBA
MaccoBas 1o XUMUYECKOTO DJIEMEHTA B
15 COETMHEHUU bubnuoteka [JOK
Brruncnenus MaccoBoi JOIM XUMHUYECKOT'O https://m.edsoo.ru/ff0d3al6
aJeMeHTa 1o (hopMyIie CoeTUHEHUs
16 Haxoxnenne npocteitmieit popmyibt bubnuoteka [JOK
BEIIECTBA 10 MAaCCOBEIM JOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d3b88
Brruncnenus npocreiiment GpopMyabl
17 BEIIECTBA 110 MI:CCOBI)IM I/IJ'I(I/II) MpOJ'I}I])HI)IM bubnnorexa [IOK
B https://m.edsoo.ru/ff0d5708
JIOJISAIM DJIEMEHTOB
Bubnuoreka IIOK
18 KommuecTBo BemecTsa. Moib 1

https://m.edsoo.ru/ff0d3f34
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19 BzaumocBsI3b KoJIM4eCcTBa, MAacChl U YUCTA bubnmuorexa [JOK
CTPYKTYPHBIX €JMHUI[ BEILIECTBA https://m.edsoo.ru/ff0d40c4
MoutsipHast Macca CMECH BEIICCTB

20 MoubHas D0JIST XUMAYECKOT0 DJIEMEHTA B bubmmorexa [IOK

a https://m.edsoo.ru/ff0d4290
COEIMHEHNHT

21 Haxoxnenue npocreiimieit GopMyIibt bubnmoreka [JOK
BEIIECTBA IO MOJILHBIM JOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d448e
XUMUYECKUE ABICHUA. XUMUYECKasl PEaKIus

22 1 e€ Mpu3HaKu bubmoreia LOK

P https://m.eds00.ru/ff0d4614
3aK0oH COXpaHEHUsI MaCChl BEIIECTB

93 ATOMHO-MoOJIEeKysipHast Teopust. Ku3Hpb u bubnnoreka [JOK
nestensHOCTE M. B. JIomoHOCOBa https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK

24 XUMHUYECKHE YPAaBHEHUS

yp https://m.edsoo.ru/ff0d4790
25 Tume! XUMHUYECKUX PEeaKIIUi bubnmorexa [IOK
peakt https://m.edsoo.ru/ff0d4c4a
Pacy€Tpl Mo XMMHYECKUM ypaBHEHUSIM
26 KOJIMYECTBA U MACChl UCXOAHBIX BEIIECTB WIH bubmmorexa [IOK
A B https://m.edsoo.ru/ff0d4ae2
MIPOJYKTOB PEAKITUN
Boruncnenus mo ypaBHEHUSIM XUMHUYECKOM

97 pEaKIuu: KOJIMYECTBA BEIIeCTBA, MACCHI 10 bu6nmoreka [JOK
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE https://m.edsoo.ru/ff0d4dd0
PEareHTOB WM MPOAYKTOB PEAKIIHH
Boruncnenus mo ypaBHEHUSIM XUMHUYECKOM

08 pEaKIuu: KOJIMYECTBA BEIIeCTBA, MACChI 10 bu6nmoreka [JOK
U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE https://m.edsoo.ru/ff0d4ddo
PEareHTORB WM POAYKTOB PEAKIIHH

bu6mmoreka [JOK
29 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN
H . https://m.eds00.ru/ffod50d2
30 KontponbHas padora Ne 1 o teme bubnnorexka [JOK

"BemecTBa 1 XUMHUYECKHE peakiuu"

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK

31 Bos — cMech ra3oB. [loHsTHE 0 razax.
X https://m.edsoo.ru/ff0d4f42
3akoH ABorajapo. MomnsipHbIil 00bEM ra3os
32 Boruucienus 00béMa, KOJIUYCCTBA BEIICCTBA bubmuorexa [JOK
rasza no U3BECTHOMY €ro KOJIMYECTBY https://m.edsoo.ru/ff0d542e
BEIIIECTBA, 00BEMY
OTHOCUTEIbHAs IJIOTHOCTD T'a30B
33 Beranciienust OTHOCUTENIBHOM MIIOTHOCTH bubmoreia LOK
https://m.edsoo.ru/ff0d55a0
ra3oB
OnpeneneHre OTHOCUTEIbHOMN
34 MOJIEKYJISIPHOM Macchl ra3000pa3HOro bubnuoreka [IOK
BEILIECTBA 10 U3BECTHOM OTHOCHUTEIIBHOMN https://m.edsoo.ru/ff0d5708
IJIOTHOCTH
BorurcneHnust OTHOCUTENBHOM MOJIEKYIISIPHON
35 MaccChl T'a3a 10 U3BECTHOM OTHOCUTEJILHOMN bubmorexa HOK
https://m.edsoo.ru/ff0d587a
IJIOTHOCTH
36 OOBEMHBIE OTHOLIEHUS Ta30B PU bubnnorexa [HOK
XUMHYECKUX PEAKIUAX https://m.edsoo.ru/ff0d59e2
37 Brruucnenust 00bEMOB ra30B 110 YPaBHEHHIO bubnuoteka [JOK
XUMUYECKON pEeaKuu https://m.edso0.ru/ff0d5b40
Kucnopos — a1neMeHT ¥ MpOoCTOe BEIIEeCTBO
38 Cnocogm MOJTYYCHUS Kncnlz 0/1a B bubmorexa HOK
i oAt https://m.edsoo.ru/ff0d5eba
1ab0paTOPUN U TPOMBIIIIIICHHOCTH
bu6nmoreka [JOK
39 OKcuIb!
s https://m.edsoo.ru/ff0d6342
[IpaxTuueckas padora Ne 3 o reme
40 "[Momydyenune u coOMpaHue KUCI0poIa bubmoreia HOK
i 1P | pPoAa, https://m.edsoo.ru/ff0d664e
W3YYCHHE €r0 CBOWCTB
KpyroBopoT Kuciaopoa B mpupojie
PYTOBOP P pup bu6mmoreka [IOK
41 O30H — aJIIOTPONHAs MOJUPHUKAIINS

KHCIIOpOJIa

https://m.edsoo.ru/ff0d664e
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TennoBoii 3¢ hekT XuMUIecKoi peakiuu,

42 TEPMOXHMHYECKHE YPaBHEHUSI, 3K30- U bubmorexa HOK
P yp ’ https://m.edsoo.ru/ff0d67ca
SHIOTEPMUYECKHUE PEAKIINI
43 Tomnuo. Ucnonb3oBanue yriis 1 MeTaHa B bubnunoreka HOK
KauyeCTBE TOIUIMBA. 3arpsi3HEHUE BO3AYyXa. https://m.edsoo.ru/ff0d67ca
Brruucienus no ypaBHEHUSIM XUMHYECKOU
pPEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
44 MacChl I10 U3BECTHOMY KOJIMYECTB bubmorexa [JOK
. y y https://m.edsoo.ru/ffOdfee2
BEIIIECTBA, 00BbEMY, MacCe PEareHTOB UK
MPOJIYKTOB PEAKIIUU
45 KonTponbnas padorta Ne 2 o reme "Bo3ayx. bubnuorexa [JOK
Kucnopon. Oxcunpr" https://m.edsoo.ru/ff0dfee2
Bomopon — aneMeHT u mpocToe BEmecTBO
CrocoObI IOTyYCHHUS BOAOPO/IA B
46 nabopaTopum Zlqn OMbIIHJ'IeII)-IHOCTI/I bubmorexa [JOK
patop p https://m.edsoo.ru/00ad9474
Hcrnonb30BaHue BOOPOIa B KAYECTBE
TOILTMBA
[IpakTuueckas pabora Ne 4 o teme
47 "ITosryyeHue u coOUpanue BOIOPOaa bubmmorexa LHOK
v P | posa, https://m.edsoo.ru/00ad9b7c
M3Yy4YEHUE €ro CBOMCTB
48 ITonsitue o kucnorax u consax. CocraB bubmuorexa [JOK
KHUCJIOT U COJIEH https://m.edsoo.ru/00ad9a50
Brruucnenus 00béMa, KOITUYECTBA BEIISCTBA
49 rasa o U3BECTHOMY €0 KOJIMYECTB bubmorexa HOK
_},] y https://m.edsoo.ru/00ad9cb?2
BEIIIeCTBA UITH 00BbEMY
50 Brruucnenust 00bEMOB Tra30B 110 ypaBHEHHIO bubnuorexa [JOK
XAMHUYECKON peaKkuu https://m.edsoo.ru/00ad9ela
Brerunciienus no ypaBHEeHUSIM XUMUYECKOU
51 peaKIu: KOJIMYeCcTBa BEIIECTBA, 00BEMA, bu6mmoreka [IOK

MacChI TI0 U3BECTHOMY KOJIMYECTBY
BeIllecTBa, 00BEMY, Macce peareHToB WK

https://m.edsoo.ru/00ad9ffa
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MPOJIYKTOB PEaKLUU

dusnyeckue ceoiictsa Boanl. Boga B
IpUpoJIe

bu6mmoreka [IOK

52 AHaNIM3 U CUHTE3 — METOJIbl U3YYEHUSI https://m.edsoo.ru/00ada52c
COCTaBa BOJIbI

53 XUMHYECKHE CBOUCTBA BOIbI Bubmorexa ITOK

https://m.edsoo.ru/00ada52c
. bu6mmoreka [IOK

>4 Cocras ochopaiil https://m.edsoo.ru/00ada342
PactBopbl. PacTBOpHMOCTE BEIIECTB B BOJE

55 HackbliiieHHbie 1 HEHACHIIIICHHBIE, bubmuorexa [JOK
KOHIICHTPUPOBAHHBIEC U pa30aBJICHHbIE https://m.edsoo.ru/00ada6bc
pacTBOpPHI
CniocoObI BbIpayKeHUSI KOHIICHTPAIIUT

56 pPacTBOPOB: MIZ.CCOBaH TOJIst paC”fBOpéHHOFO bubmmorexa [JOK

https://m.edsoo.ru/00ada824
BEIIIECTBA, MOJISIPHASI KOHIICHTPALIHS
[TpakTiueckas paborta Ne 5 o reme
"ITpuroToBieHNE pacCTBOPOB C ONIPEAEIEHHON

57 MacCOBOM J0JI€H paCTBOPEHHOTO bubnuoreka [IOK
BelecTsa. lIpurorosinenue pacTBOpoB ¢ https://m.edsoo.ru/00ada96e
ONpeNENEHHON MOJIIPHON KOHIEHTpAUEN
pacTBOpEHHOTO BemecTra'

58 Brrunciienus ¢ uCnoabp30BaHUEM TTOHATHS bubnuoteka [JOK
«maccoBas J0JIs BELIECTBAa B PaCTBOPE» https://m.edsoo.ru/00adb33c
Brruucnenus ¢ uCrosib30BaHUEM TTOHSTHUS

59 «MOJISIpHAst KOHIIEHTPAIUS PAaCTBOPEHHOTO bubmorexa LHOK

https://m.edso00.ru/00adb486
BEILECTBAY
Pone pacTBOpoB B IpUpPOAE U )KU3HU
60 yenoBeka. KpyroBopor Boabl B IpUpoie bubnnorexka [JOK

3arpsizHeHue NpupoHbIX BoJ. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.

https://m.edsoo.ru/00adaab8
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Brrurcnenus ¢ ucnonb3oBaHueM rpadukos

61 ACTBOPUMOCTH JJI PAcU€TOB bubmmorexa [TOK
P p AP https://m.edsoo.ru/00adac34
pacTBOPUMOCTH BEIIECTB
62 Beruucnaenus ¢ HCIoab30BaHUEM TTOHSITHUS bubmuorexa [JOK
«maccoBas J0Jid BEUIECTBA B PaCTBOPE» https://m.edsoo.ru/00adaab8
Bpruucienus ¢ uCob30BaHUEM TTOHATHUS
63 «MOJISIpHAsl KOHIIEHTPAIUs PaCTBOPEHHOTO bubmmorexa [JOK
P HeHTpatit p P https://m.edsoo.ru/00adaab8
BEII[ECTBAY
bubmuorexa [JOK
64 O06o01eHre U cucTeMaTr3aIys 3HaHUH
B H https://m.edsoo.ru/00adae28
65 KonTponbhas pabota Ne 3 o reme bubnuorexa [JOK
"Bonopox. Bona. PactBopel. OcHoBanus" https://m.edso0.ru/00adb076
Oxcuapl: coCTaB, KiaccupuKays,
66 TPUBHAJIbHBIC HA3BaHUS ¢ bubmorexa [JOK
p . https://m.eds00.ru/00adb076
[Tonyuenne n XuMUYECKHE CBOMCTBA OKCUJIOB
67 [TonsiTHe 0 THAPOKCHAAX — OCHOBAHUAX U bubnnoreka [JOK
KUCJIOPOACOAEPKAIIMNX KUCTOTaX https://m.edsoo.ru/00ad9ch2
68 Pu3nyecKue 1 XUMHUYECKUE CBOMCTBA KUCIOT bubnuoteka [JOK
[Tonyuenue Kucior https://m.edsoo.ru/ff0d61c6
bu6mmoreka [IOK
69 Knaccudukamnus ocHoBaHMM
uxan https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
70 €7104YH, UX CBOMCTBA M CIIOCOOBI IOIyUYEHUS
i ya https://m.edsoo.ru/ff0d227e
HepacTBOoprMBIE OCHOBaHUs, UX CBOMCTBA U bubnnorexka [JOK
71
CIoCcOOBI OMyYeHUs https://m.edsoo.ru/ff0d23dc
[TousiTHe 00 aM(pOTEPHBIX THAPOKCHIAX:
72 XUMHYECKHE CBg)ﬁCTll:a 1 TI0JT peHHe bubmorexa [JOK
y YACHHE: https://m.edsoo.ru/ff0d26ca
[IpuMeHeHne BaXKHEUIIIUX OCHOBAHMI
Conu: coctaB, kiaccupuKaius, TPUBHAIbLHBIE
bu6mmoreka [JOK
73 Ha3BaHUs

duznueckre 1 XUMUYECKHE CBOUCTBA COJIEH.

https://m.edsoo.ru/ff0d28c8
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[Tonyuenue coiseit

I'eneTnueckas cBA3b MEXKIY KiaccaMu

bubmuoreka [JOK

74 N
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/ff0d2a6c
[IpakTuyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME bubmumorexa [IOK
75
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/ff0d2be8
COEIIMHEHUI
Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBa, 00bEMA
76 Macchbl 110 U3BECTHOM KOJH/I‘-IGC’;B ’ buGnnorexa LIOK
.. Y Y https://m.edsoo.ru/ff0d2a6¢
BellecTBa, 00bEMY, MacCe peareHTOB WK
MPOJYKTOB PEAKIIUU
Brruucnenust Macchl IpoyKTa peakiuu mno
M3BECTHOM Macce OJTHOTO M3 MCXOJHBIX
77 BEIIECTB, B3SITOr0 B BUE PACTBOPA bubmorexa [TOK
’ ©P ba, https://m.edsoo.ru/ff0d2d50
COJIEpIKalIero OnpeneIEHHYI0 MaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIIECTBA
KonTponbHnas padora Ne 4 o teme
" bubnuoteka [JOK
78 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX
. https://m.edsoo.ru/ff0d2eae
COeTUHEHHH
[TepBbie mOMBITKY KIacCUpUKAITTT
XUMHYECKHX DIIEMEHTOB
79 TTonsiTHe o Tpymmax CXOIHBIX DJIEMEHTOB bubmorexa [IOK
byl https://m.edsoo.ru/ff0d323c
DneMeHTHI, KOTOpble 00pa3yoT aM(OoTepHbIE
OKCH/JIbI U TUPOKCHIBI
[Tepunonnueckwnii 3akoH. OTKpPBITHE
IIepnonnueckoro 3akoHa
80 KopoTkoneproanas u JyiMHHONEpUOAHAS bu6mmoreka [IOK

dbopwmsl [lepuoanueckoii cucTeMsl
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
Ilepuonb! ¥ rpyIbl

https://m.edsoo.ru/ff0d350c
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OcCHOBHBIE CBEICHHS O CTPOCHUH aTOMOB
CocraB aTOMHBIX fJ1ep

bubmuorexa [JOK

81
H30T0NBI KaK pa3HOBUIHOCTH aTOMOB https://m.edsoo.ru/ff0d5230
XUMHYECKOT0 JIEMEHTa
82 H30TONBI KaK Pa3HOBUIHOCTH aTOMOB bubnnoreka [HOK
XUMHYECKOIO 3JIEMEHTA https://m.edsoo.ru/ff0d37fa
DJIEKTPOHBI
83 DJIeKTpoHHass OpOUTah bubnnoreka [HOK
DHEpPreTu4ecKre YpoBHHU U IOJAYPOBHU https://m.edsoo.ru/ff0d3al6
aToma; S-, p-, d-opburanu
84 DNEeKTPOHHBIE KOH(UTYPAIUH U AIEKTPOHHO- bubnuorexa [JOK
rpaduueckue GopMyIibl aTOMOB https://m.edsoo.ru/ff0d3b88
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB
bu6mmoreka [IOK
85 nepBbiX 20 XUMUYECKHUX FJIEMEHTOB
. https://m.edso0.ru/ff0d5708
[Tepnonuueckon cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTH U3MEHEHUS pajinyca
86 aTOMOB XMMHYECKUX JIEMEHTOR, bubmuorexa [JOK
METAIMYECKUX U HEMETANTNYECKUX CBOWUCTB https://m.edsoo.ru/ff0d3f34
0 TPYIIIaM U Iepruoaam
N3MeHeHune CBOKCTB COEAMHEHUI
87 XUMHUYECKHUX AJIEMEHTOB B MIEPUOJIAX U bubmmorexa [JOK
PHOA https://m.edsoo.ru/ff0d40c4
rpyImax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubmuorexa [JOK
88 ero nosuoxeHuro B [lepuoguueckoit cucreme
https://m.edsoo.ru/ff0d4290
JI.11. MeHnneneeBa
3nauenue [leprnoandeckoro 3akoHa u
89 [Tepuoanueckoil cucTeMbl XUMUYECKUX bubmmorexa [OK
p https://m.edsoo.ru/ff0d448e
AJIEMEHTOB JJIsl Pa3BUTHS HAYKU U PAKTUKU
DIIEeKTPOOTPULIATETEHOCTh XUMHUYECKUX
bu6mmoreka [IOK
90 2JIEMEHTOB

HNonnas cBs3b

https://m.edsoo.ru/ff0d4614
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bubmuoreka [JOK

1 K
9 OBAJICHTHAs MOJIIPHAsl U HETIOJISIPHASI CBSI3b https://m.edsoo.ru/ff0d497a
92 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI bubnmoreka [JOK
BEIIICCTB https://m.edsoo.ru/ff0d4790
Kpucrannmaeckue u amop(dHbIe BelecTBa
93 THIBI KPUCTALINYECKUX PEIIETOK U UX bubmnorexa [IOK
p p https://m.edsoo.ru/ff0d4c4a
XapaKTEePUCTUKU
[TpuyrHBI MHOTOOOPA3Us BEUIECTB,
94 3aBHCHMOCTH CBOMCTB BEIIIECTB OT COCTaBa U bubmnorexa [IOK
B https://m.edsoo.ru/ff0d4ae2
CTpOCHUS
bubmuorexa [JOK
95 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/ff0d4ddo
96 OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa [IOK
peakt https://m.edsoo.ru/ff0d4ddo
97 XHUMHYECKHE DIEMEHTBI — OKHCIUTEIIHN U bubmuorexa [JOK
BOCCTAHOBUTEIN https://m.edsoo.ru/ffod50d2
CocraBiieHU€e ypaBHEHUN OKUCITUTEIBHO-
98 BOCCTAaHOBHUTEIILHEIX PEAKIIUHA, METO bubmmorexa [TOK
PEAKIHH, METON https://m.eds00.ru/ff0d4ddo
AIEKTPOHHOTO OanaHca
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIu: KOJIMYeCcTBa BEIIECTBA, 00BEMA,
99 MAacchl 110 U3BECTHOMY KOJIMUYECTB bubmmorexa LHOK
.. Y Y https://m.edsoo.ru/ff0d4f42
BelecTBa, 00bEMY, Macce peareHToB WK
MPOJIYKTOB PEAKLUU
Brrunciienust npocrenieid MoJEeKyJIIpHOM
100 (OpMYJTBI BEIIECTBA TI0 U3BECTHBIM bubmmorexa LOK
pMY. https://m.edsoo.ru/ff0d542¢
MAaCCOBBIM JIOJISIM DJIEMEHTOB
bu6mmoreka [IOK
101 O0001IeHNE U CHUCTEMATH3a 3HAHWUH
HHICHHE H CHCTCMATHIAMIA SHAIH https://m.edsoo.ru/ff0d55a0
102 KonTponbhas padota Ne 5 o reme bubnuorexa [IOK

"Ctpoenune atroma. XUMHUYECKas CBsI3b"

https://m.edsoo.ru/ff0d5708
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9 KUIIACC

KomngecTBo yacos

DJEeKTPOHHBIE IU(PPOBBIE

Ne Jara
/i Tema ypoka Beero Kontponsuele  IpakTuueckue S — 00pa3oBaTeIIbHEIE
paboThI paboTsI pecypchl

CTpoeHue aToMOB

. HogneHOBflTenLHOCTL 3aI10JIHEHUS AIEKTPOHHBIX . Bu6morexa LIOK
opOuTanelt aTOMOB MaJlbIX IEPHUOIOB
012306€HHOCTI/I 3ar0JIHEHUS BJI];G)KT;[OHHHX https://m.edso0.1L/00adhS%e
opOuTaneit aToMoB OOJIBIINX MTEPHOJIOB

5 Bbu6mmoteka [JOK
CreneHb OKUCIIEHUS U BAJIEHTHOCTD 1 https://m.eds00.ru/00adb6b6
Bunbr xumudeckoii cBs3H

3 OOMeHHBIN U IOHOPHO-aKLIEITOPHBIN MEXaHU3M 1 bubnuoreka [IOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/00adb7e2
MexMoneKysspHble B3aUMOEHCTBUS
THIBI KPUCTATUTMYECKHUX PEIIETOK, 0COOCHHOCTH

. ;TpOGHI/ISI KPUCTAIUIMYECKHX peIEToK . Bu6mmorexa [OK

AaBHUCUMOCTD CBOICTB BEIIECTBA OT TUIA

KPUCTaJUIMYECKOU peméTEII/I U BUJIa XUMUYECKOI https://m.edso0.ruf0adback
CBSI3H

5 Knaccudukanus XuMu4eckux peakiuui mno 1
Pa3IUYHBIM IpPU3HAKAM
DHepreTuka XHMUHECKHX peakumii. TernoBoit Bu6miorexa LIOK

6 gfif;zfxn;z?;ggg;f ! https://m.edsoo.ru/00adbch0
Boruncnenus mo TepMOXMMHUYECKOMY YPaBHEHUIO

| e remoors sbdecs waneson 1 B LOK
E6’béMy npopeampOBaBymero Win ’ https://m.edsoo.ru/00adbe9a
00pa3oBaBIIETOCs BEIIECTBA

3 [ToHsATHE O CKOPOCTU XUMUYECKOM peaKkIuu. 3aK0H 1 bu6nunorexa LIOK

HCﬁCTByIOH.[PIX mMacc

https://m.edsoo.ru/00adc28c
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Oneprus aktuBanuu. [loHsTue o katanuse.
®epmenTbl. UHTrHOUTOPHI.

®DakTOpPHI, BIUSAIONINE HA CKOPOCTh XUMHYECKOM
peakiuu

[ToHsiTHE 0 XMMUYECKOM paBHOBECUM, TpUHLHUI JIe

[llatenne
bubnunoreka LIOK
9 @DakTOpbl, BIUSIONIAE HA COCTOIHUE XUMUYECKOTO .
https://m.edsoo.ru/00adcade
paBHoBecus. [Iporao3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPAILICHUI B
Pa3JIMYHBIX YCIOBUSIX
0 gKI/ICJ'II/ITeJ'IbHO-BOCCTaHOBI/ITeJ'IbHBIe peakuuu Bu6morexa [IOK
Q)KHBIC OKHCIIUTEIIN U BOCCTAHOBHUTEIIH.
https://m.edsoo.ru/00adcd68
Ilepmanranar kanus
CBolicTBa MPOCTHIX BEIIECTB — METANIOB U
HEMETAJLJIOB, KUCJIOT U COJIeH — B CBETE bubmuoreka [{OK
11 . .
MPEACTABICHUH 00 OKUCITUTEIBHO- https://m.edsoo.ru/00add448
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
o
” [IpakTuueckas padora Ne 1. Pemenue Bu6mnorexa [OK
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
p g https://m.edsoo0.ru/00add5d8
«OKHCTUTETHFHO-BOCCTAHOBUTEIIbHBIE PEAKITAN)
o
i KonTpomabnas padora Ne 1 no reme «OCHOBHBIE Bu6uorexa IJOK
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
nep P https://m.edsoo0.ru/00add8b2
peaKITuii
y gaCTBOpeHI/Ie Kak (PU3UKO-XUMUYECKUN MTPOIIECC Bu6mmorexa [OK
JIEKTPOJIUTHI U HEDJIEKTPOJIUTHI
p poJ https://m.edsoo.ru/00add9d4
Teopust SNEKTPOIUTUUECKON TUCCOITHAIINN
HonHoe npousseneHue Boasl. BogoponHsii
15 MTOKa3aTellb bubmmoteka IIOK
DIEKTPONUTHYECKAs AUCCOLMALINS KUCIIOT, https://m.edsoo.ru/00addd12
OCHOBAHMI U COJICH
16 p 5 bubmuoreka [{OK
€aKI[M1 HOHHOTO OOMEHa
H https://m.edsoo.ru/00addbfa
17 CBolicTBa KHCIIOT, OCHOBAaHHI M COJICH B CBETE but6mmoreka [IOK

IpeCTaBICHUN 00 PIEKTPOTUTHUECKON

https://m.edsoo.ru/00addecO
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JUcCcoanmm

18 K bubnunoreka LIOK
AHICCTBCHHRIC PCAKIIH Ha HOHRT https://m.edsoo.ru/00addfe2
" [TpakTruueckas padora Ne 2. Pemenue Bu6uorexa IJOK
OKCTICPHUMEHTAILHBIX 33/ TO TEME https://m.edsoo.ru/00ade104
«DNEeKTPOIUTUYECKAs TUCCOIHALIHSI
20 ['upponus conent bubmmoreka [JOK
NoHnHble ypaBHEHUS THAPOIIM3a COJICH https://m.edsoo.ru/00ade348
’ [Tpaktrueckas padora Ne 3. Pemenue - Bu6uorexa IJOK
OKCIEPUMEHTAILHBIX 33121 110 TeMe «l uaponus https://m.edsoo.ru/00ade488
coneit»
Boruncnenust Mmaccbl IpOAYyKTa Peakiuu Mo
. M3BECTHOM Macce OJJHOTO U3 UCXOIHBIX BEIICCTB, Bu6morexa [OK
BIFTOTO B BUAC pACTBOPA, CONCPMATUETO https://m.edsoo.ru/00ade64a
OInpeeEHHYI0 KOHLIEHTPALUIO paCTBOPEHHOTO
BEIIeCTBa
’s 'I'<30HTp0J'IBHa}I pabota Ne 2 o Teme < Bu6uorexa 1JOK
JIeKTpOJII/ITI/ILIGCKaﬂ",ZII/ICCOIII/IaIII/ISI. MMUYECKHE https://m.edsoo.ru/00ade64a
peaKIuu B pacTBOPax
24 OO6m1as XxapakTepucTUKa HEMETAILIIOB bubnmnorexa [JOK
OO01mas XxapakTepuCTHKa raJOreHOB https://m.edsoo.ru/00ade802
XHUMHUYECKHE CBOICTBA TaJIOIreHOB. XUMUUECCKIE bubmmoteka IIOK
25 N
CBOICTBA XJIOpa https://m.edsoo.ru/00adea28
26 % C bubmmoteka IIOK
FIOpOBOAOPOA. LOIARAT KHCIOTa https://m.edsoo.ru/00adec8a
97 ITpakTrueckas padora Ne 4 o reme "Ilomydenue bubmmotexa [IOK
COJISTHOU KHUCJIOTHI, U3yueHue €€ CBONUCTB" https://m.edsoo.ru/00adec8a
[TonsaTHE 0 KUCTOPOACOIEPIKAMNUX KHCIOTAX
XJI0pa ¥ UX COJISIX bu6muoreka [JOK
28 . :
Baxwueiinme coeMHEHU XJI0pa U UX HAXOXKICHHUE https://m.edsoo.ru/00adeeab
B [IPUPO/JIE
29 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bubmuoteka [IOK

pCaKHHﬁ, €CJIM OAVH HUX PCArcHTOB JIaH B HU30BITKE

https://m.edsoo.ru/00adf004
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OO6mas xapaktepucTuka 3J1eMeHTOB VIA-Tpynibl

bubnunoreka LIOK

30 CtpoeHue U CBOMCTBA MTPOCTOTO BEIIECTBA CEPHI. https://m.edsoo.ru/00adf180
AmoTponHbie MoaU(UKALIK cepbl

31 CepoBoniopoi, cTpoeHHe, GU3NIECKUE U Bu6muoteka [JOK
XUMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306

32 0 bubnunorexa LIOK

KOMIGL CopRt https://m.eds00.ru/00adf518

33 C . bubnunorexa LIOK

CPHHCTAT KHCTIOTa H €€ COTH. https://m.edsoo.ru/00adf68a
34 C bu6nmmoreka [IOK
CPHA KHCIOTA 1 €C CoJH https://m.edsoo.ru/00adfc20
[IpoMbIIEHHOE TTOTYYEHUE CEPHOM KHCIIOTHI

35 Haxoxnenue ceprl v €€ coeAMHEHUN B IPUPOJIE. Bbu6moreka [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH Cpeabl https://m.edsoo.ru/00adfd9c
COETUHEHUSIMU CEPBI

» BBI‘II/ICJ'IGI:II/I}I MaCCLIUHp%I[}iKTa peakLyn 1(;1/0 Bu6uorexa 1JOK
M3BECTHOM MaccoBoi (00bEMHOI) noe (%) ero https://m.edsoo.ru/00adfebe
BBIXO/Ia OT TEOPETUYECKH BO3MOKHOTO
Brruucnenust maccoBoit (006EMHOI) o (%)

37 BBIX0/Ia TPOJIYKTA PEAKIIMU 110 U3BECTHON Macce bubnuorexa [IOK
(00BEMY) MCXOAHOTO BEIIECTBA U MPOIYKTa https://m.edsoo.ru/00ae006¢c
peakuuu

» 261112151 XapaKTePUCTHKA dJIEMEHTOB VA — IpYIIIIbI Bu6mmorexa [OK

30T, PACTPOCTPAHEHNE B IPHPOJLE, buznveckue u https://m.eds00.ru/00ae027e
XUMHUYECKHUE CBOWCTBA

» AMlxumaK, ero GU3NYECKue U XUMHUIECKHE BuGnnorexa [IOK
epomctsa https://m.edsoo.ru/00ae054e
Conu aMmMoHUs

40 [TpakTryeckas padora Ne 5 o teme "Ilomydenue bu6morexa IIOK
aMMHaKa, U3y4eHue ero CBOMCTB" https://m.edsoo.ru/00ae080a

but6mmorekxa [IOK

4 Oxenpt asora (I, 11, 111, 1V, V) https://m.edsoo.ru/00ae0bf2

bubnuorexa [JOK

42 A3zoTHcTas KUCI0Ta. A30THAsI KUCIOTA 1

https://m.edso0.ru/00ae0el8
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bubnunorexa LIOK

43 [TpoMbIIIeHHOE TTOTyYeHHE a30THON KHUCIOTHI https://m.edsoo.ru/00ae103e
44 Hutpatbl 1 HUTpUTHL. XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYKaloIIEeH Cpelibl COEIUHEHUSMU a30Ta https://m.eds00.ru/00ae1156
bubnunorexa LIOK
45 ®docdop, amutorporHbie Moaudukanuu Gocdopa https://m.eds00.ru/00ae1156
bub6nmoreka [IOK
46 Oxkcuabl hocdopa (111, V) u bochopnas kucimora https://m.eds00.ru/00ae1278
s 13'[0H;1Tne 0 MHHEPAIbHBIX yI[O6PeHI/I$IX. Bu6morexa 1[OK
ArpASHCHHC NPHPOMHLIX BOAOCMOB https://m.edsoo.ru/00ae14b2
COCAMHEHUSIMH a30Ta U pocopa
48 Yriepon, ero ajuioTponHbIe MOTU(MUKAIIMH U bu6nmoreka LIOK
CBOMCTBa https://m.edsoo.ru/00ae14b2
OKCE/IZII:I yriaepoaa, ux (pu3uv4ecKue U XUMHUICCKHE Bu6morexa LIOK
49 CBOICTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHbBIE .
https://m.edsoo.ru/00ae15e8
¢ okcuaoM yriaepoaa (1V)
IIpakTuueckue padotel Ne 6 o reme "lloaydenue bubmmorexa LIOK
50 L :
okcuaa yraepoaa (IV) u uzyuenue ero cBoucTB https://m.edsoo.ru/00ae15e8
51 VYronbHas KUcnoTa u €€ conu
[TepBOoHaUYaIbHBIE MTOHATHS 00 OPraHUYECKUX
BEIIeCTBaX KaK O COCUHEHHIX yriiepo/ia
[IpupoaHbIE UCTOYHUKH YIIIEBOJOPOJIOB U UX POJIb bu6nmorexa LIOK
52
B OBITY M IPOMBILIIEHHOCTH https://m.edsoo.ru/00ae1886
[TonsiTHE O OMONOTHYECKU BaXKHBIX OPTaHUICCKUX
BEIIleCTBaX — JKHMpax, OeNKax U yrieBoaax
53 Kpemnuii, ero ¢puszndeckne 1 XUMHUUECKHE bubmmoreka IIOK
CBOMCTBA https://m.edsoo.ru/00aelae8
54 Oxkcun kpemuus (1V), kpemMHuEBas KUCIOTA, but6mmorexa [IOK
CUJTUKATHI https://m.edsoo.ru/00aelc64
bubmmorekxa [IOK
bop. b
= Op- bopHai kuernota https://m.edsoo.ru/00aelc64
56 [IpakTuueckas pabora Ne7. Pemenue bu6muoreka [JOK

AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TeMe «BaxxkHenmme

https://m.edso0.ru/00ae1d86
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HEMECTAJIJIBI U UX COCOAUHCHU A

Brruucienns maccel (00b€Ma; H.Y.) MPOAYKTA

57 peakuuu o qaHHou Macce (00bEMY) UCXOTHOTO bubnuorexa [JOK
BEILIECTBA, COACPKAIIETO OMPEACIEHHYIO https://m.edsoo.ru/00ae35e6
MAaCCOBYIO JIOJIFO ITPUMECEMN

58 Kontpoinbnas padora Ne 3 mo teme «Baxueime
HEMETaJUIbl U UX COCTUHEHUS.

OO6m1as XxapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB
— METaJlJIOB Ha OCHOBAHHH UX MOJOXKEHUS B
[ICXD .M. MenaeneeBa

59 Mertannsl A- u b-rpynn bubnuoreka [JOK
Mertauinueckas CBsI3b U METAJIMYECKAs https://m.edsoo.ru/00ae3de8
KpUCTAIIIMYECKast peléTka. 3aBUCUMOCTh
(UBHYECKUX CBOWCTB METAIIJIOB OT CTPOCHHUS
KPHUCTAIIJIOB

60 06 . bubnunorexa LIOK

1€ XMMUYECKHE CBOMCTBA METAJIIIOB
B https://m.edsoo.ru/00ae1750
61 O6111e crnocoObl MOTyYeHHsI METaLIOB,
MeTairyprust. CruiaBbl

62 DIIEKTPOJIN3 PACIUIaBOB M PACTBOPOB COJIEH Kak
OJIMH U3 CIIOCOOOB MOJIyUYEHHUSI METAIIJIOB

63 Brruucnenus no ypaBHEHUSIM 3JIEKTPOIIA3A bubmuorexa [IOK
pacIuIaBoOB U PaCTBOPOB BEIIECTB https://m.edso0.ru/00ae3f50

64 n bubmmoteka IIOK

OHSITHE O KOPPO3UU METAJNIOB
PP https://m.edsoo.ru/00ae4270

65 Brruucnenust cocraBa cmeceil ¢ UCIOJIb30BaHUEM bubnmnorexa [JOK
pPELIECHUS CUCTEM YPaBHEHHI https://m.edso0.ru/00ae4270

66 Pa3nuyHble TUIBI BEIYUCICHUN IO YPABHEHHUAM bubmmorexa LIOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/00ae0d0a

bubnunorexa LIOK

67 Mertamnsl A-rpynn. [{enounbie MeTabl

pym. https://m.edsoo.ru/00adb59
68 Haxoxxnenne B mpupoe. CBOMCTBA MIETOYHBIX bu6nunorexa LIOK

MCTAJIJIOB

https://m.edsoo.ru/00adb6b6
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bubnunorexa LIOK

69 Oxcubl ¥ THIPOKCUIBI HATPUS U KaJTus https://m.edsoo.ru/00adh7e?
70 bubnuorexa [JOK
IenourosemenbHpie MeTalL b https://m.edsoo.ru/00adbac6
71 Baxkueiinme coeJUHEHHS KalIbIIMs, CBOMCTBA,
IPUMEHEHUE
79 e 6up oi bu6nmorexa [IOK
€CTKOCTB BOJIbI U CITOCOOBI €€ yCTpaHEHUs https://m.eds00.ru/00adbeb0
[Mpaktuueckas padora Ne 8 mo Teme "KEcTkocTh bubmmoreka [JOK
73 N " }
BO/JIbI M1 METO/IbI €€ YCTpaHEHUS https://m.edsoo.ru/00adbe9a
74 A . bubnuorexa [IOK
JTOMHHIH https://m.edsoo.ru/00adc28c
AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUIA bubmmnorexa LIOK
75
ATIOMUHHUS https://m.edsoo.ru/00adcade
76 OO61mas xapakTepucTHKa MeTaioB b-rpynmn bubnnorexa [{OK
(TTOGOYHBIX TOATPYIII) https://m.edsoo.ru/00adcd68
77 [TepBoHavabHBIC IPEACTABICHUS O KOMILUICKCHBIX bubnuoreka [{OK
COETUHEHUSIX https://m.edsoo.ru/00add448
bu6nmorexa LIOK
78 Menpb u cepedpo https://m.eds00.ru/00add5d8
79 [IpencraBiaeHus 00 aMMHAYHBIX KOMIUIEKCAX bu6nmorexa LIOK
cepebpa u meau https://m.edsoo.ru/00add8b2
80 bubmmoreka IIOK
ek https://m.edso0o.ru/00add9d4
81 AMpoTepHbIe CBOICTBA OKCHJIA U TUIPOKCHIA bubmmoteka IIOK
HMHKA https://m.edsoo.ru/00addd12
but6mmoreka [IOK
82 Keneso https://m.edsoo.ru/00addbfa
83 Oxcuapl, rupokcusl v comu xenesa (1) n bu6muoreka [JOK
xenesa (111) https://m.edsoo.ru/00addecO
84 YyTryH U cTallb — CIUIaBbI XKele3a bubnmnorexa [JOK



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

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

[TpakTrueckas padora Ne 9. Pemenne

bubnunorexa LIOK

85 AKCIEPUMEHTANIBHBIX 3a7a4 N0 Teme «BaxkHenmmue
P a1 https://m.eds00.ru/00ade104
METaJUIbl U UX COCUHEHUSD)
86 Breraucnenus cocraBa cMeceil ¢ MCITOJIb30BaHUEM bubnunorexa LIOK
pELLIEeHHS CUCTEM ypaBHEHUM https://m.edsoo.ru/00ade348
87 Paznuunble TUIIBI BBIYMCIEHUHN IO YPABHEHUAM bubnuorexa [IOK
XAMHYECKHUX PEaKUn https://m.edsoo.ru/00ade488
88 Kontpoinbhas padota Ne 4 o teme «Baxknenme bubnuorexa [IOK
METAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ade64a
89 be3onacHoe HCnOab30BaHUE BEIIECTB U bubnnoreka [JOK
XUMHAYECKHUX PEAKIUil B OBITY https://m.edsoo.ru/00ade64a
90 Hosble maTepuaisl 1 TexHOIOruu. IIpuHIUIEL bubnuorexa [IOK
«3€NIEHON XUMUM» https://m.edsoo.ru/00ade802
o1 X bubnuoreka [{OK
MU U 310POBbE
AoP https://m.edsoo.ru/00adea28
XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEIbI.
[lonsATHE 0 IpenenbHO T0YCTUMON
0 gOHueHTpaHI/II/I Beme6CTB (ITOK) Bu6uorexa IJOK
KOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIE C
p ’ . https://m.edsoo.ru/00adec8a
COCTMHEHUSIMU YTIIEPOa, a30Ta, CEPhI, THKETBIX
MeTasuioB.Poib XMMUU B PEIIEHUH 3KOJIOTUUECKUX
npo0em
[Tepnonnueckuit 3akoH u [lepuonnueckas cucrema
XUMUYECKHUX AJIEMEHTOB B CBETE TEOPUU CTPOCHUS
aToma bubmuoreka [IOK
93 o .
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB https://m.edsoo.ru/00adec8a
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHUH B
NepuoJiax u rpymmax
o CTpo%HHe BEILIECTBA B TBep];BLOM, KUAKOM A BuGmmotexa IJOK
ra3000pa3HOM COCTOSTHUU. BUIbI XUMHUECKOM
P a1 https://m.edsoo.ru/00adeeab
CBSI3U
95 Knaccudukanus XuMu4eckux peakuui mo bu6muoreka [JOK

Pa3IMYHBIM IIpHU3HAKaM

https://m.edsoo.ru/00adf004
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ITpornosupoBaHre BO3MOXKXHOCTH IIPOTEKAHUS
XUMHUYECKHUX IPEBPAIICHUN B pa3IMUHbIX
YCIIOBUSIX Ha OCHOBE IIPEICTaBICHUNA XUMUYECKON
KUHETUKU U TEPMOJAMHAMUKH.

XUMHYECKUE peakuu B pacTBopax. ['maponus

9% cConej/I . . 1 bu6nmorexa [IOK
BOHCTBa KI/ICJEOT, OCHOBAHMI U COJICPIuB CBETE https://m.edsoo.ru/00adf180

MIPEACTABICHHUH 00 AJICKTPOITUTHICCKOM
IHACCOIHAIAN

97 OKHCIIMTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 1 bubmmoreka [JOK
DNEKTPOIU3. https://m.eds00.ru/00adf306

o5 [IpakTuueckas padora Ne 10. Pemenue . . Bu6miorexa LIOK
IKCHCPUMCHTAJILHBIX 3a]a1 O TeME https://m.edsoo.ru/00adf518
«XUMHYECKHUE PEAKLIAM
[IpakTuueckas pa6ora Ne 11. Pemenue Bubmuorexa IJOK

99 AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «MeTaibl, 1 1

https://m.edsoo.ru/00adf68a

HEMCTAJJIbI 1 UX COCOAUHCHU A

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 4 11
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kiacc: yriayOJeHHbIN YypoBeHb: yueOHUK; 1-e nuznanue ["abpuensu
O.C., OctpoymoB N.I"., Cnagkos C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus: 9-# kiacc: yriyOoJeHHBIN ypoBeHb: yueOHUK; 1-e uznanue ['abpuensn
0O.C., Octpoymos N.I"., Cnagkos C.A. AkinonepHoe obmiecTBo «M31aTeancTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Xumus. 8-9 knacesl. [IpodunbHeiil ypoBeHb. MeToinuecKkne peKOMEHJaluu K

yueOHukam ["abpuensna O.C., Octpoymosa N.I'., Cnankosa C.A.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.IIOC Mos IIkona https://myschool.edu.ru/?ysclid=mes5g26jnn807639805
som.fsio.ru.

2.school-collection.edu.ru. Enunas kosmexuus nu@poBeIX 00pa30BaTeIbHBIX
PECYpPCOB, B TOM YHCJIEC MTPEIMETHAS KOJICKIHS « XHUMHUSD».
3.him.1september.ru. DnekTpoHHas BepCHsl ra3eThl « XUMUS» U CAUT JIJIs
yauTens «5 uay Ha ypOK XHUMHUNY.

4.uroki.net. Ha caiiTe MOKHO HalTH MMOYPOYHOE U TEMATUYECKOE IJIAHUPOBAHUE,



OTKPBITHIC YPOKH, CLICHAPUH IIKOJIBHBIX MIPA3THUKOB, KIIACCHBIC YaCHI,
METOINYECKHE Pa3pabOTKH, KOHCIICKTHI YPOKOB, JJaOOpaTOpHbIE, KOHTPOJIbHBIE
paboThI U IPyTrUe MaTepHAIbI.

5.festival.1september.ru. ®ectuBanp neparorudeckux uaei «OTKPBITHIA YPOK»,
Ha KOTOPOM MPECTaBICHbI pa3pabOTKU YPOKOB MO XUMHUH.

6.chemnet.ru. Xumunyeckast ”HGOpMaIMOHHAS CETh: HayKa, 00pa3oBaHUE,

TCXHOJIOTHH.






