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[HOACHUTEJIBHA A 3AIIMCKA

AnantupoBaHHas pabodass ~— MporpaMma IO XHMHU JJig OOydarolmuxcs C
3a/IepKKOM TCHUXWYECKOTO pPa3BUTHUS COCTaBlieHa Ha ocHoBe denepanbHOi paboueit
nporpaMMe 1Mo XUMHH JJIs1 00y4JaroIuXcs ¢ 3aJCpHKKON MCUXUUECKOTO pa3BUTHS (J1ajee
— 3IIP) ma ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs TOATOTOBIEHA HAa OCHOBE
®denepadbHOTO TOCYIAPCTBEHHOTO 00pPa30BATEIBHOTO CTaHIapTa OCHOBHOIO OOIIETO
oOpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee —
OI'OC 000), denepanbHOM aNaNTUPOBAHHOW 0Opa30BATENBLHON  MPOTPaAMMBI
OCHOBHOro  oOmiero oOpas3oBaHust JJis  OOYyYalolmUXCS C  OrPaHUYEHHBIMU
BO3MOXXHOCTAMHU 3710poBbs ([Tprkaz Munnpocsemenus Poccun ot 24 Hos6pst 2022 1. No
1025), denepanbHOi paboyeil MporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUsS 10
yueOHOMY TmpeaMmeTy «Xumus», deaepanbHON NpOrpaMMbl BOCHUTAHUSA, C YYETOM
pacopelieJIeHHBIX MO KjaccaM IpOBEPSIEMBIX TpeOOBaHUN K pe3yabTaraM OCBOEHUS
®denepanbHON alanTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOIO OOMIEro
oOpa3oBaHus 11 OOyYalOIIMXCS C 3aJEPKKOM MCUXUYECKOTO Pa3BUTHS U JIEMEHTOB
CONEP)KAHMSI, TMPENCTABICHHBIX B YHUBEPCAIBbHOM KOAM(PHUKATOPE MO XHMHH,
Konnenmuu mnpenogaBanus ydeOHoOro mnpeamera «XuMHUS» B 00pa30BaTEIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

[TporpaMmMa o xumMuu pazpaOoTaHa ¢ LEIbIO0 OKa3aHUs METOJUYECKON MOMOIIU
YUHUTEIO B CO3/IaHUU paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Yuebnsiii  npeamer  «XWMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuUHbIe NpeaMETh». B cHucTeMe ecTeCTBEHHOHAay4YHOTo OOpa3oBaHMs
XUMHSI KaK y4yeOHbIN MpeIMeT 3aHMMAET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBHI XMMHUYECKHX 3HAHHM,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YeJoBeKa W OKpYXKarolled ero cpeabl oOpasza >KU3HU, a TaKKe B BOCIHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPHI.

VYcnemHocTh M3y4yeHUs] XMMHUM CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe3omacHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHH C IPYTUMU MpEeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0Aa30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XUMHH, BBIPAXEHHBIX B (DOpME, COOTBETCTBYIOILIEH BO3PacTy OOYyYAIOIIMUXCS U UX
0COOBIM 00pa30BATEIBHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOIINE XUMUYECKNE
TEOPETHUUECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUN U IyTEN YIIPABICHUS UMHU
B LIEJISIX MOJYYEHHUS BEIIECTB U MaTEPUATIOB.



TeopeTndyeckyr0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOW XMMHUH COCTaBIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepuommueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEICHUSIMU O CTPOEHUM aToMa, BHUIAX XUMHUYECKOM CBA3U, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKUX PEAKIIUI.

B u3yueHnn Kypca 3HauyuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYCCKUX M JIAOOPATOPHBIX pPAabOT, OIMHUCAHUIO PEe3yJIbTATOB
YYCHHYECKOTO JKCIEPUMEHTa, COOJIOICHUIO HOPM M TIpaBUJI O€30MacHOi paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanmsi JaHHON MPOTPaMMEBI B POIECCE 00YUCHUS MTO3BOIUT 00YyJIaArOIITUMCS
c 3IIP ycBOUTH KJIIOYEBBIE XMMHYECKHE KOMIIETCHIIMM W TOHSTH POJIb U 3HAYCHUE
XUMUHU CPEJIU JIPYTUX HAYK O IPUPOJIE.

N3yyenue xumuu crnocoOCTByeT (OPMHUPOBAHUIO Yy OOYYArOUIUXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYyYHbIX METOMO0B (HaOMIO/EHHE, W3MEpEHUe,
AKCIIEPUMEHT, MOJICTUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHUS] HAayYHBIX
3HAHUW, OCHOBAHHOIO HAa MEXMIPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKaroliuii
mupy», «Duzuka», «buonorus», «['eorpadus», «Marematuka» u dopMupyer
KOMIIETCHIIUM, HEOOXOJMMBbIE JJisi MPOJOJDKeHHs oOpa3oBaHuMs B 0OJAcTH
€CTECTBEHHBIX HAYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKIIMOHATBLHON  TPAaMOTHOCTH, YMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOpPMAIMIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcsi ¢ 3I[IP 3akmroyaercss B YCBOGHMHM OCHOBbI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M OE30MACHOTO IS
YeJIOBeKa M OKPY’KaloIel ero cpeibl oopasza *Ku3HH;, (POPMUPOBAHUHM SKOJOTUUECKON
KYJbTYPBL.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHus mpeaMery «XUMHus» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[IP. OBnanenne yueOHbIM
MPEAMETOM «XUMHUS» TPEACTABISACT ONPEICICHHYIO TPYAHOCTh ISl OOy4YaroIIMXCcs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, TOHUXEHHBIM ITO3HABATEIHLHBIM HHTEPECOM U HU3KHMM YPOBHEM pEUYEBOIO
pa3BUTHSI.

Jlns mpeomoseHUsT TPYAHOCTEW B HM3YYEHUM Y4YEOHOro mnpeamera «XHUMHs»
HEeOoOXo/IMMa ajianTtaius o0beMa U XapakTepa yu4eOHOro MaTepuana K mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu OOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCIIOJB30BaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuania.

[Ipy wu3ydyeHUH XWUMHUH HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLECCE MPAKTHUYECKOU
NEeATEeIbHOCTH. BO3MOXKHO BBIJICJICHHE OTIECJIbHBIX YPOKOB HA PEIICHUE 3a/1ad B CBSI3H
CO CIIOKHOCTBIO aHanm3a Tekcta oOydarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIBLHON JeATEeIbHOCTH OOYYarolIuXcsl Ha YpPOKaX XUMHUHU
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CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XMUMHUH YAETAECTCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUN ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4deHUsi Yy4yeOHOro rmpeameTa «XuUMHUS» MPEJCTaBICHB B
denepanbHOl  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpaszoBanus. OnHu
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
0o0pa3oBaHUsl, HANPABIECHHOCTH OOYyYEHMs HA PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€¢ uHTEIIEKTa u oOmiel KyabTypbl. OOydeHHe YMEHHUIO YYUTHhCS U
IPOJOHKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSAIIEE BPEMs SBIISACTCS OJIHOM
U3 BOKHEHIINX (PYHKIMH y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUNY.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBaIOIINX OCHOBHYIO 00pa30BaTeIbHYIO porpammy,
JOMUHUPYIOIEE 3HAaUCHHUE MTPUOOPETAIOT TaKUE 1IENIU, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PELIEHUH, CITOCOOHOM alanTUpOBAaThCA
K OBICTPO MEHSIOIIUMCS YCIIOBUSM >KU3HH;

HaMpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSTEJIbHOM MTO3HABATEIBHOU ESITENIbHOCTH, HAYYHBIM U MIPAKTUYECKUM METOJaM
MO3HaHUS, (POPMUPYIOIIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0OecreyeHnue YCJIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHHUIO OO0yYaroUUMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJIS1 PA3JIMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMupoBaHUE YMEHUM OOBSCHATH U OIICHUBATH SIBJICHHS OKPY>KAIOIIETO MUpPA
Ha OCHOBAHWU 3HAHUI U OMbITA, IOJYYECHHBIX IPU U3YUEHUN XUMUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOIIECHWUH, MOHUMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1ecoo0pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUsI CBOETO 3710POBbs U
OKpY>KarolleH MMPUPOIHOMN CPeENbI;

pa3BUTHE MOTHBAIMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITMTAHMIO HAa OCHOBE YCBOEHHMS OOLICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY PO WIS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yYeHUSI.

Kypc HanpasiieH Ha perieHue clieyronmx 3a1ad, 00ecrneurnBaronnX peann3auio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEICTABICHUNA O
BEILIECTBAX, X MPEBPALICHUSIX U TPAKTUYECKOM MPUMEHEHNH; OBJIAJICHUE MTOHATUNHBIM
anmnapaTtoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHHUYECKUX M
OPraHMYECKUX BELIECTB KAaK OCHOBBI MHOTHX SIBJIECHHUW XUBOW M HEXKUBOW MPUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh JKU3HEHHBIE CUTYallUH, CBS3aHHBIE C XHUMHEH, HaBBIKAMU
0e30macHOro OOpallleHusi ¢ BEIECTBAMH, MCIOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHAJIM3UPOBAaTh U IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJISIX COXPaHEHUS 3I0POBbS U OKPYXKAIOIIEH CPE/Ibl;

dbopMupoBaHUE YMEHUN YCTaHABIMBATH CBSI3U MEXK]Yy PEaIbHO HAOII0IAeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TIPOILIECCAMU, TPOUCXOSAIIMMU B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIIECCTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEICHUM HECIOKHBIX XUMHYECKHUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUNH O 3HAYCHUM XHUMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaANITAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuaia 0O0ydalomUMUCS C
3I1P. bonbllioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBHUM C MPUHIUIIOM JOCTYMHOCTH MPU COXPAHEHUU OOIIEro 6a30BOro ypoBHSI.
OH 10JKEH MO COACPKAHUI0 U 00BeMY OBbITh aAaNTUPOBAHHBIM JJISI 00YUYaAIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMH 00pa30BaTENIbHBIMU MHOTpeOHOCTAMH. Cremyer
o0JieryuTh OBJNaJeHue MatepuasioMm oOydaromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUU C UCIOJIb30BAHHEM MPUEMOB AJITOPUTMU3ALUUA U BH3YaIbHBIX
orop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bbonbiioe 3HaueHHe A MOJTHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JAHHOM KypcCe€, ¢ TaKUMU
yueOHbIMU TipenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT € YYeOHBIH MaTepual C pPa3HbIX TOYEK 3pPEHUs,
MEXITPEMETHBIC CBSI3M CITOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMEHUM.

[Ipy MOATrOTOBKE K ypOKaM yUMTENb JOJDKEH MPEayCMOTPEeTh (PopMHUpOBaHUE Yy
oOy4Jaronuxcsi yMEHUM aHAIU3UPOBATh, CPABHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAHUPOBATh TMPEACTOSIIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MIOCTOSIHHO CJICAUTh 3a TMPaBWIHHOCTBIO peyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
obOyuatormuxcs ¢ 311P.

B cBsi3n ¢ 0COOCHHOCTAMM TIOBEICHHSI M JESITeNbHOCTH, oOydaroruxcst ¢ 3P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOJUM CTPOKAUIIHMIA KOHTPOJb
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUU J1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

Buabl nesarenbHoctn oOyuawmmxcs ¢ 3IIP, oOyciioBieHHbIE 0CO0BIMH
o0pa3oBaTeibHBIMU MOTPEOHOCTAMH U 00ecneYuBaIOIle OCMbICJIEHHOE 0CBOEHHE
coJiepkaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUD)



Copnepxanue BUIOB JedaTeNbHOCTH oOyuwatomuxcsi ¢ 3[IP Ha ypokax xumuu
onpeensieTcss UX 0COObIMU O00pa30oBaTeIbHBIMU MOTPEOHOCTSIMU. [loMHMO MIUPOKO
ucnosibdyembix B @OIT OO0 o0mux st Bcex 00y4arollUXCsi BUIOB JIESITEIBHOCTH
CleNyeT YCWIUTh BUIbl ACATENBHOCTH, CHEIU(GUYHBIE [UIsI JIaHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneyeHrss OCMBICIICHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
[0 TMPEAMETY: YCWJIEHHE MPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTUBH3aLUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX pPa3IHMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTh) B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yalbHOW OMOPHI (TUIAHBI,
o0pasiipl, CXeMBbI, IA0JIOHBI, ONIOpHbIe Tabmuibl). g pa3sutus y odydarommxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (OpMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
yIEIUTh OOYYEHHIO CTPYKTYpPUPOBAHHIO MaTepuaia: COCTABJICHUE PUCYHOUHBIX U
BEpOANBbHBIX CXEM, COCTaBJieHME TaOJiMll, COCTAaBJIIEHUE KJIACCU(PHUKALUU C
0003HAaYEHHBIMH OCHOBAHUSAMHU JJIsl KJIacCU(UKAMM M HAINOJHEHUE UX MpUMEpaMu U
Ap.

Temarnueckas U TepMHHOJIOrHYecKas Jiekcuka coorBeTcTByeT @OIT OOO0.

s oOyuaromuxcst ¢ 3[IP cyimiecTBeHHBIMHM SIBISIIOTCS TpPUEMbl pabOThI C
JEKCHUYECKUM MaTepuajioM 1Mo mnpeaMmery. [IpoBonutca crneunuanbHas paboTa 10
BBEJICHHIO B aKTHUBHBIA CJIOBAapbh OOYyYarOIUMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
MOJJIEPKKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJIu3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepanbHbIM < TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUs BXOJUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHayuHbIE MPEIMEThD U SIBISETCS 003aTeNIbHBIM
I U3YYECHHUSL.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBefeHo 136 y4ueOHbIX YacoB — 1Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxanue yueOHOro npenMera « XUMHUs», PEACTABICHHOE B aJalTUPOBAHHON
paboueit mporpamme, cootBerctByer @DI'OC OO0, pa3paboTaHO C y4EeTOM
@enepanbHOl  OCHOBHOWM  0Opa30BaTENbHOW  MPOTPpaMMbl  OCHOBHOIO  OOWIETro
oOpa3zoBaHusl 1O Yy4yeOHOMY TMpeaMeTy «XuMHUsS», CcooTBeTcTByeT DenepaibHOn
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMe OCHOBHOTO  OOUIEro
00pa3oBaHus O0YJAIOIIUXCS C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUEBHOI'O ITPEAMETA «XUMMW»
COHEP)KXAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuu. *Ponabp XUMHUM B JKM3HM 4YelloBeka.™ Terna u  BelecTsa.
du3MYeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazaenenuss cmeceit. [IpaBuna



0e301acHOro o0palieHus ¢ BeIeCTBAMU U JJa00opaTopHbIM obopynoBaHueM. *Ilonsarue
0 METOJ[aX MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKHE AJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToMHas Macca. [IpocThie U ClI0XKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHUE.

Xumunyeckas ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MOCTOSHCTBA cOcCTaBa BemiecTB.* OTHOCUTENbHAas MOJIEKYJsipHas Macca. MaccoBas
JI0JII XUMUYECKOTO DJIEMEHTA B COCTUHEHUM.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPAaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Kmaccudukanus XUMUYECKHX peakuil  (COCOWHEHUs, Pa3JIoKEHUs,
3aMelieHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYAOW, C MpaBUiIaMU
paboThel B y1abopaTtopuu M MpuUEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
M3YYCHHE U OIHKCaHUE (PU3NYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIECTB;
HaOmoieHne pu3nyecKux (IJIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIIUs BOJIbI) M XMMHUYECKHUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sIBIICHUM, HAOMIOACHHE U OMNHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYCCKUX pPeaKmuil (pa3ioKeHHWe caxapa, B3anuMOJCHCTBHE
CEpHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHuM, B3aUMOJCICTBHUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pasneneHus cMecel (C TOMOIIBbIO MarHnuTa, GUIBTPOBAHKE, BRITIAPUBAHKE, TUCTHILISAITHS,
xpoMarorpadusi), TpoBeACHUE OYUCTKUA TMOBAPEHHOW COIM; HAOIIOEHHE U OMUCaHUE
pE3yJIbTAaTOB TIPOBEJACHHUS OIBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAHCHUS MAacChl,
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€MEHT M IIPOCTOE
BenecTBo. Haxoxenue kucnopoga B mpupoje, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakiuu ropeHust MpOCTHIX U CIOKHBIX BemiecTB. COCOOBI MOJIYyYSHHS] KUCIOPOoia B
nabopaTopun *u npomebInuieHHOCTH.* [Ipumenenne kucnopona. [lonstue 00 okcugax.
Kpyrosoport kuciopoaa B npupoze. *O30H — ajuioTponHasi MoaupUKaIus KUCI0poa.

TennoBoi 3pPexkT XuMHUYECKON peaklni, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMU. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO A deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B MpHUPOJE,
¢du3nUecKkue 1 XMMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aMMOCIHCTBUS C HEMETAIJIaMU U
OKCHJIaMH METAaJJIOB), MPUMEHEHHEe, *crocoObl noiaydeHus.™ [loHsTHe o KucIoTax u
COJISIX.

KonuuectBo BemectBa. Monbs. Monsipaas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersl mo xummdeckoit hopmyiie. PacueTs MaccoBOM 101 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHMH, KOJMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJISIPHOTO 0O0bemMa
ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

*@u3nueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa



Kak pactBoputenb.* PactBopbl. *IIoHSTHE O HACBHIIEHHBIX M HEHACHIIICHHBIX
pactBopax. l[lonsTue pacTBOpHUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BELIECTBa B pacTBope (MPOLIEHTHAsE KOHIEHTpaius). MaccoBas J0Jsi BelllecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3lOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ mertamnaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonsarue 06 ocHoBaHMsIX. Poib pacTBOpOB B IPHUPOJIE U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NPUPOAHBIX BOoA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HEOpraHW4YecKkux coenuHeHuil. Okcuapl: cocTaB, Kiaccupukanus (KUCIOTHEIE,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (1) u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBaHHUi: WIEIOYM W HEPACTBOPUMbBbIE OCHOBaHUA. HomeHKiIaTypa OCHOBaHMIA.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETAJUIOB, KUCJIOTaMu, colisiMu). *Tlonydyenne ocHOBaHUMN. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3NYecKue U XUMUYECKUe
CBOMCTBa (B3aMMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJAaMHU, OCHOBAHHSIMH,
COJISIMH, Ha TIpUMEpPE COJSHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJ€ei,
*crocoObl MOJTYyYEeHUS™, B3aUMOJCHCTBHUE COJIEH C MeTallylaMy, KUCIOTaMu, IIeJI0YaMu
U COJIAIMH, IPUMEHEHUE.

[Tonsatne 00 aMdOTEepHBIX TUAPOKCHIAX (HAa MpHUMEpe LUHKA W *aTrOMUHHS®):
*XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMH U ILIET0YaMHU, PA3JI0KEHUE MTPU
HarpeBaHUM) U MoJIy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COCAUHEHU.
['eneTnueckue psabl.

XHAMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEICHUE COJEPKAHUS KACIOpOaa
B BO3/1yX€; NOJyUYE€HUE U U3yYEHHUE CBOICTB KUCI0pO1a; HAOIIOACHUE B3aUMOAEHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHS U MPEKPAILICHUS TOpeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMH OKCHIOB M OMHMCAHUE UX CBOMCTB; MOIYYEHHE U U3YUYCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA; B3aUMOJICMCTBUE BOJIbI C METa/ulaMH (HaTpHEeM U KajblueM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB); OINPEJCICHUE PACTBOPOB KHUCJIOT M IWIEJIOYEeH C
MOMOILbI0  MHIMKATOPOB; UCCJENOBaHHE OOpa3lloB HEOPraHWYECKUX BELIECTB
Pa3UYHBIX KJIACCOB; HAONIOZEHWE W3MEHEHHS OKPACKW HHAMKATOPOB B PacTBOpAx
KHUCJIOT U IIeNIoYeil; u3yueHune B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajyla IPYrMM H3 pacTBOpa COJIM; PELICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX
COCIUHEHUI».



[lepuoguueckuii 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . Menneneera. CTpoeHrE aTOMOB. XUMHUYECKas CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[lepBble MOMBITKU KJIacCU(PUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpbIe 00pa3yloT aM{QOTepHbIE OKCHIBI U
TUAPOKCUIBL. ™

[lepnognuecknit 3akoH. llepmoamdeckass cucTeMa XHMHUYECKUX JJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas u * IIMHHONEpUOAHAS ™ bopMbI
Ilepnommueckorn cucrteMbl xumuuyeckux siemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sanep. *M3oronsl.™ DnekTponsl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucrembl JI. 1. Menneneesa. XapakTepUCTMKa XMMHUYECKOIO OJJIEMEHTAa II0 €ro
nonoxxenuto B [lepuonunueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHUS CBOWMCTB DJIEMEHTOB MaJjbIX MEPUOJIOB M TJIaBHBIX
HNOJArPYNN, B 3aBUCUMOCTH OT aTOMHOro (IOpSAIKOBOrO) HOMEpa 3HadYeHHE
Ilepnogmueckoro 3axkoHa u Ilepmoandeckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hbli U rpaxkAaHUH. ™

Xumuueckass cBsi3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBSA3b.
*DNeKTpOOTPUIIATENBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ VlOHHAas CBSI3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKUCIIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN SKCIIEPUMEHT: M3yuyeHUe O0Opa3lloB BEIIECTB METAUIOB H
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT W LIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTHOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuy pas3ioKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanuzanusi MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIIECTBJISIETCS Yepe3 HCITOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHH,
TaK W TIOHATHH, SBJSIONMIUXCS CHCTEMHBIMH JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TIIOHATHS: HAy4HbIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiacCu(UKAIUs, IEPUOINIHOCTh, HAOII0IeHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

®duznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, HU30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJICKTPUUECKUN 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, (pu3ndecKkue BETWYUHBI, SAUHUIIBI U3MEPECHHUS,
KOCMOC, TIJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNIbI, TOPHBIC MOPOJBI, TMOJE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemiecTBo M XUMHYECKask peaKus

[lepnomnueckuit 3akoH. Ilepuoguyeckas cucCTEMa XWMHYECKUX JJIEMEHTOB
H. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KaJbLMSI U UX COCOUHEHHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnonnyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

Crpoenue BemecTBa: BHUABI XMMHYECKOW CBsI3U. TUIBI  KPUCTAJUIMYECKHUX
PEIIETOK, *3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIETKY U BUJIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHapOaHas U
TPUBHAJIbHAS). XMUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COECIMHEHNN, TCHETUYECKAs CBA3b HEOPraHNYECKUX BEIIECTB.

Knaccudpukanus XuMu4ecKkux peakliuid 1o pa3indHbIM MpU3HAKaM (IO YUCIY U
COCTAaBY YYacCTBYIOIIMX B PEAKIIMU BELIECTB, IO TEIJIOBOMY 3(PQPEKTy, 0 U3MEHEHUIO
CTENEHEH OKHUCJIEHUS XHUMHYECKUX DBJIEMEHTOB, *1I0 O0OpaTUMOCTH, MO YYaCTHIO
KaTanauzatopa).* OK30- M JSHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMMHuYecKoul peakuuu. [lonarune o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOrE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsTue o XuMrueckoM paBHOBecHH. CMEIIEHNE XUMUYECKOTO PABHOBECHS.
@akTopsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKOW PEAaKIMU U NOJIOKECHUE XUMHUYECKOTO
paBHOBeCHA. ™

OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CocTaBlIeHHE YPAaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTHCCOLMALNS.
DONEeKTpOJIUTBl W HE3NEKTpoJuThl. KaTuoHbl, aHMOHBL. *MexaHu3M JIUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHAAMH XHMHYECKOW cBs3u. lloHste o creneHu
nucconuanuu.™ CuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuun nonHoro oOMeHa. Y cClIOBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KoHIa. [losHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U coOJieli B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmarmu. Cpena pactBopa. KadecTBeHHbIE peakIMM Ha KaTHOHbI M AHHOHBIL:
XJIopua-, OpoMua-, HOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, Gocdar- aHUOHBI
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kejie3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpUIA HATpHUs); HUCCIEAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOM peakuuu OT BO3ACHCTBHUS pPA3NIUYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEUIECTB, MPOLIECCa AUCCOLMAIIMKI KUCIIOT, EN0Yed U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKKA IPOTEKAHUs pPEaKUMid HMOHHOro oOMeHa (oOpa3oBaHue
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oCaaKa, BBIICJIICHHUEC Iasa, 06p8.30BaHI/IC BOI[BI); OIIbITOB, HIUIIOCTPUPYIOHIUX IIPUMCPLBI
OKHUCIIUTCIbHO-BOCCTAHOBUTCIILHBIX peaKum"I (I‘OpCHI/Ie, pC€akoun  Pas3JIOKCHUAI,
COCI{I/IHeHI/ISI); PaClIO3HABAHUC HCOPIraHUYCCKUX BCHICCTB C INOMOINBIO KAaYCCTBCHHBIX
pCaKHHﬁ Ha MOHBI, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/1a4.

HewMmeramibsl 1 X coequHEeHUs

O6mast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHMEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTaulaMd — BOJAOPOJOM M  KHUCIOpOAOM, *memouamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momyueHue™, MpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJOPOJa HA OPraHU3M uenioBeka.®™ Baxkueiime Xiaopuabl U
UX HaXO0XJICHHE B IPUPO/IE.

OOmas xapakrepuctuka »3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHN OKUCIICHUS.

CrtpoeHue M (QuU3MYECKHUE CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHble MOAU(PHUKAUU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUE *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLIEHTPUPOBAHHBIMU A30THOM MU CEpHOM Kuciaoramu).* CepoBOAOPOA: CTPOECHHE,
¢u3nUecKue U XMMUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuapl ceppl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (u3ndecKue
U XUMHUYEeCKHMe cBoMcTBa (0o0mme u crneuuduueckue). Conu CepHOM KUCITOTHI,
KaueCTBEHHas peakius Ha cyabdaTr-uoH. CepHucras KUciaoTa. *XMMUYECKHE PEaKLUH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCIOTHI.™
Haxoxnenue cepbl u €€ coequueHni B npupoae. [Ipumenenue cepol U €€ COeIMHEHUH B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpPYKAIOIIEH CpeJibl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OOmiast xapakTepucTuka 3ieMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEIEHN OKUCIICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBUE C METAJUIaMd M HEMETaulaMH - KHUCJIOPOJAOM M  BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUaKk: (puU3MYECKHUE M XUMHUYECKHME CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u MmpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3NYECKHME W XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aMMOJICHCTBUE CO IIejouaMu), mnpumeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (uU3MYEeCKue U XMMHUYEeCKue CBOMcTBa (oOlue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxeHue). A30THCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIC
JOXH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu docdopa,* Guznueckrue U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETaJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHOil kuciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
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dbu3nyeckue M XUMHYECKHE CBOMCTBa, *mosydenue.* *[loHsATHE O MUHEpaIbHBIX
ynoopenusix: HUTpatel U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHHUsI aTOMOB yriiepoja 1
KpeMHHUs. BajleHTHOCTh M XapaKTepHbIE CTEMEHHU OKHUCICHHsS aTOMOB Yriepoja u
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIe CTETIEHH OKUCIICHUS.

Yrnepon, amnorponHbie Moaudukanuu (rpadur, anmasz), ¢GuzMUECKUe u
XUMUYECKME CBOMCTBA TMPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METaJUIaMH,
HEMeTaJllaMH, *KOHIICHTPUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yrnepoaa B npupozae. OKCuabl yrieponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DKoyormdeckue TpoOJeMbl, CBs3aHHBIE ¢ okcuaoMm yriaepoaa(lV); rumoresa
rJ100aJIbHOTO MOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3¢ dexT.* YronpHas KucioTa U e
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, *MOJlyueHHWE M IpPUMEHEHHe.*
KauecTBeHHas peakuusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03MCTBE.

OOwume npeacraBieHUs] 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriiepoja (Ha MpuUMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[lonsiTHE O OMOJOTMYECKH Ba)KHBIX BEILECTBAX: XKUpaX, Oenkax, yriieBoJax — M HX
pOJI B JKM3HU 4YeJoBeKa. *MarepuaibHOE €JUHCTBO OPraHUYECKUX U HEOPraHUYECKHUX
coeTMHEHUN. *

Kpemuuii, ero ¢usmyeckne © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSl C MeETa/llaMH M HEMeTaulaMH), *moiydeHue® H NpUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. OOmue npeacrapienus o0 okcuae kpemHusi(IV) u
KpeMHueBou kucnore. CUIMKaThl, GU3NYECKUE U XUMHUECKHUE CBOICTBA, MOJTyUYEeHUE U
NpUMEHEHHe B  ObITy, MPOMBIIUIEHHOCTH (B  MEAMIMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellue CTpOUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMpl 6€301MacCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHUuEe O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEAKLUHUU Ha XJIOPUI-UOHBI U
HaONIOZIeHUE MPU3HAKOB HX TNPOTEKAHUsS; OMBITHI, OTpaxaroume Q(U3NYECKue u
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAIOB); O3HaKOMJeHHWE ¢ oOpaslamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOYIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOThI; M3YUYEHUE XUMUUYECKIX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOII0ACHIE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
U UX COeIMHEHU (BO3MOXKHO MCIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHMS U (PocdaT-uOH U HU3ydeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
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pemeérok anMasa, rpadura; 03HAKOMJIEHHE C IPOIECCOM aiCcOpPOIMU PacTBOPEHHBIX
BCIICCTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM TMPOTHBOrasa; IOJYyYCHUE
YIJIEKUCIIOTO Ta3a M M3YYEHHUE €ro CBOWCTB; MPOBEACHUE KAYECTBEHHBIX PEaKIUl Ha
KapOOHAT- U CHUJIMKAT-UOHBI M U3YUYECHHE IMPU3HAKOB MX IMPOTEKAHMS; O3HAKOMIICHHE C
NPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH; PEUICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 110
TeMme «BaxHenie HeMeTaJUIbl U X COCIUHCHUS.

MeTtanisl 1 UX COEUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX  noyioxkeHuss B llepuwoauyeckod — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaJuioB. MeTtannuueckas CBs3b U
METAJUINYECKAs] KPUCTAIIMYECKasd PEHETKA. DJIEKTPOXUMHUYECKUN Psii HANPSAKEHUM
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBa METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01ue croco0bl momydeHuss MetauioB. [loHsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHNMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenounble MeTauibl: MojoxkeHue B Ilepuoguyeckoil cUCTEME XHUMHUYECKHX
anemeHtoB J[. WM. MengeneeBa; crtpoeHue aromoB.  HaxoxaeHue B IpUpoe.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCHUIBI HATpUS U Kalus. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHMUIA.

[Ilenoyno3emenbHbIE METAaJLIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [Iepnoanueckon cucreme xumuueckux sneMmeHToB JI. M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mpupoje. dusznyecknue M XUMHUUYECKHE CBOMCTBA MarHusi u
Kayiblusl. BaxkHelme coequHeHus] Kamblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIBI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxkenne B Ilepuoguyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ileppuoamyeckord CHUCTEME XHUMHUYECKHUX 3SJIEMEHTOB
J. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA JKelie3a (B3aMMOJCHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupael, runpokcuabl u conm skenesa(ll) wm xenmeza(Ill): cocraB, cBolicTBa U
*nonyyeHue.*

XUMUYECKUIM SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METaJJIOB U CILJIABOB,
X (PU3MYECKUMH CBOMCTBAMU;, U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIICIOBAHHE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIopoae (BO3MOMXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublus, amtoMuHusi, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TJIAMEHW MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHME BHICOMATEPHAIIOB); UCCIENOBaHNE aM(DOTEPHBIX
CBOWCTB THAPOKCHUIA AIIOMUHUSI U TUAPOKCUA [IUHKA; PELICHUE SKCIIEPUMEHTAIbHBIX
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3aJa4 I10 TEMC «BaxxHeime MeTalibl 1 uX COCOUHCHUA.

XHAMHMS U OKpy>Karouas cpena

*HoBble MaTepuanbl U TeXHOJIOTMH. BellecTBa M MaTepuanbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMUYECKUX peakuud B ObiTy. IlepBas mnoMmomp 0Opu  XHUMHYECKHX  OXOrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAs
koHLeHTpauus BemecTB — [1J1K). Posib xumMuu B pellieHHH 3KOJOTMYECKHUX TPoOiIem.™

*TIpupoaHble MCTOYHUKU YTICBOJIOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOAYKTHI UX NEPepabOTKU, UX POIb B OBITY U MPOMBIIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTEepHalIOB (CTEKIIO, CILIABBI
METaJJIOB, TOJIMMEPHBIE MaTeprabl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XHUMHH B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHATHMH,
TaK W TMOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIOHSATHSA: HAy4HBIA (PakKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KiIacCU(HUKAIs, TEPHOIUIHOCTh, HAOTIOICHHE, SKCIICPUMEHT,
MOJICIIUPOBAHUE, M3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dwusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUN 3apsfl, MPOBOAHUKHU, TOIYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorus: dotocunte3, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA00pEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
HCKOIIaeMbIe, TOIIJIUBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbrarsl ocBoeHusi odywatouumuca c¢ 3IIP yueOGHoro mpenmera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SIBJISIFOTCSL:

JIMHHOCTHBIE PE3VYJIBTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  MPOTPaMMbl  OCHOBHOTO  OOILEro
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oOpa3oBaHMsI JIOCTUTAIOTCAd B XOJ€ OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
BOCIIUTATEIBHON JEATEIbHOCTU B COOTBETCTBUHM C TPAJULMOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMU M  JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, MPUHATBIMA B
oOlllecTBE MpaBWJIaMM W HOPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT —Ipolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHMBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACHIMPEHUE
OMbITa JACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHHSI K OTEUYECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M
HAaydyHOMY HaCIEIUI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HHPOpMaLuend o
MEPEOBbIX JOCTHKEHUSX W OTKPBITUSX MHPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COLUMAJbHBIX HOPMAaxX M TMpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOH, y4yeOHO-UCCIIE0BATENbCKOM, TBOPUECKOW M JAPYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHIMOTHEHUH YYEOHBIX,
MO3HABATEJbHBIX 3aJ]a4, BBIMNOJHCHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHMMAHMIO U B3aMMOIIOMOILM B IpoLEecce
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHE U IMOCTYIKH
CBOUX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BEIIECTBE M XHUMHYECKOM pEaKlUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIONIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTU HAyYHOW KapTUHBI MHpA, MPEJCTaBIEHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPENoit, O
pOJIM XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOTUMBIX 151 OOBSICHEHUST HaOJII01aeMbIX MIPOIIECCOB U SBJICHUN;

MO3HAaBaTENbHOM, MH()OPMALIMOHHOW W YUTATENbCKOW KYJIBTYphl, B TOM YHCIIE
HABBIKOB CAMOCTOATENIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O W TO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH H
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHUS B JaJIbHEHUIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LUEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3I0pPOBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTUS BPEIHBIX
NPUBBIUCK (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTH
coOmIo/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpAIIEeHUH ¢ XUMHUYECKUMU BEIECTBAMH B
OBITY U peabHON KU3HU;
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5) Tpy/A0BOTO BOCIIUTAHMUS:

HHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Ipodeccuil U Tpyaa pa3IudHOro poja,
YBOKEHUE K TPYJy U pe3yjbTaraM TPYAOBOM JEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE
PUMEHEHHS MPEIMETHBIX 3HAHWN MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaTbHOU
TPAGKTOPUM TPOJOJDKCHHUST O00pa3oBaHMS C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMHWH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
pOoeCCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMS:

AKOJIOTMYECKH 11€JI€CO00Pa3HOr0 OTHOIICHUS! K MPUPOJAEC KaK UCTOUYHHMKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAaHUS [IEHHOCTH 3I0POBOTO U 0€30MaCHOTO
oOpaza >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
IICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIOJICHMS TPaBHII OE30MaCHOTO
MOBEJICHHS MPpU paboTe ¢ BEIIECTBAMH, a TAK)XE B CUTYAIIMAIX, YTPOKAIOIIHUX 37I0POBBIO
U JKU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, IOJydacMble INMPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOJHONU CPE0M, MOBBIIMICHUS YPOBHS
AKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHUS TJI00AJbHOIO XapakKTepa 3KOJIOTHYECKHUX
npo0JieM U MyTeH X pelieHus mocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B MMO3HABATEIILHOM,
KOMMYHHKATUBHOM ¥ COLMAJIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeIMeTHBIE pPe3yJbTaThl OCBOSHHUsS 00pa30BaTEIbHON MPOrpaMMBI II0
XUMHUHU OTPKAIOT OBJIAJICHAE YHHUBEPCAITBHBIMHU IMO3HABATEIILHBIMH JACHCTBUSAMHU, B TOM
YHUCIe:

1) Ga30BbIC IOrMUECKHUE ICHCTBUS:

BBISIBJISITH IPUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYIIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECTB O 3aIaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJISI YKa3aHHBIX JIOTHIECKUX OTEepaIii;

CTPOHUTH  JIOTUYECKOE  CYXKJICHHE IIOCJI€  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE MTPUIMHHO-CJICICTBEHHBIX CBS3eH

co31aBaTh, IPUMEHITh U MPEOoOPa30BhIBATh 3HAKU U CHMBOJIBI, MOJCIIH U CXEMBI
JUTS PEIIeHUs] y4eOHBIX U TTO3HABATEIIBHBIX 33]1a4 C MTOMOIIBIO TIe/1arora;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHX TMPOIECCOB M HX
MOCJIEACTBUS;

2) 0a30BbIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO TT€/Iarora MPOBOJANTh XMMUYCCKHUN OIBIT, HECJIOKHBIN SKCIICPHUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, IPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA;

3) paboTa ¢ uHbopMaIuei:

BBIBIIATH JC(PUIMTEI MHPOPMALMK, JAHHBIX, HEOOXOIUMBIX JJIS PCIICHHS



17

MOCTABJICHHOM 3a/1a4Wu;

npeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJHOTO BHUJIA B APYrou (Tabmuiy B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
PeIIoKeHHON yueOHOM 3a7]aui U 3aIaHHBIX KPUTEPHUEB.

OBnaneHne yHUBEPCATHLHBIMU YU€OHBIMI KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BHIBATh yU4eOHOE B3aMMOJICHCTBHE B TPYIIe (OMpeaeisaTh o0mue e,
pacrpenensiTh poyid, JOroBapuBaThCS APYT C IPYTOM U T. II.).

C MOMOIIBI0 TIEJAarora Wk CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHbBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MAaTEPHUAIOB JJIsl BBICTYIUICHUS TEpen
ayJIUTOpUEMN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUIYAJIbHO W B TPYIIE: HAXOAUTH 0OIEe
pernieHre U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3UIIMM W yyeTa
HUHTEpECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOUIUI MPOAYKT, TPUHUMATh U Pa3JIEisaTh
OTBETCTBEHHOCTh U MPOSIBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA NIEPE] TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Y4yeOHYIO MPOOJIEMY, ONPECTATh IEJb
y4eOHOU NesITENbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJSI, CaMOOIICHKH, TIPUHATHUS PEIICHUU U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEILHOMN AESTEIbHOCTH;

COOTHOCUTH CBOM JCHCTBUSI C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJb CBOEH AEATENbHOCTH B MPOLECCE MOCTHKEHUS PEe3yJbTara, OINPENEsATh
CIOCOOBI IEUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUHN U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIUEN;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U MIPEAJIarath IJIaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4eOHOU
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysbTat
NEATEeIbHOCTU, ONPEACNISITh TO3WTUBHBIE HM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYroMYy YeJ0OBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIBTATDI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 0 OCBOCHUIO 0053aTENBHOIO COAEpKaHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM paboueid mporpamMMmoid, BBIACIAIOT: HAy4YHbIC
3HAHUS, YMEHHS W CHOCOOBbI JAeMcTBUM, crnenuduyeckue anas y4eOHOro mnpeamera
«XUMUsSDY, BUABI ACATEIBHOCTU I10 IMOJYYEHHUIO HOBOTO 3HAaHUS, €r0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaIUsX:

IIPEJCTABJICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTU SBIICHUM IIPUPOIBI,
MOHUMaHuE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHMUYECKOW HayKd Kak oOJacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPaKTUYECKOI
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JESTEIbHOCTH 4YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapara U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL cCOCTaBlieHUs (POPMYII HEOPTaHUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JEWUCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHANbHON) M yYMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
yueOHO-T03HABATENbHBIX 33J]a4 C MOMOIIBI0 YYUTENS; YMEHHUE HCIOIb30BaTh MOJACIHU
JUIsi OOBSICHEHMS] CTPOEHUS AaTOMOB U MOJIGKYJ IO alrOpUTMYy C ONOpOM Ha
ONpEIECICHHUS;

IPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHUE C MOMOUIBIO YUHUTEIS
MPUMEHATh CUCTEMY XHMHUYECKHX 3HAHWM JJI YCTAHOBJIEHUS B3aUMOCBA3EH MEXIY
U3YYEHHBIM MAaTE€pUaIOM W MpPU TOJIYYECHHH HOBBIX 3HAaHMI, a TaKKe B IpoLeEcce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii U Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKOU
uH(dopMaIuu, KOTopas BKIIOYAeT:

BAKHEHUIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE€ M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs W MOJEKYJApHAasT MacChl, KOJMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbI 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb (CpenHss),
XUMHUYECKasl pEeaKlMs, pPEaKUuu COCAMHEHUS, PEAKUUU Pa3JIOKEHHs, PpPEAKIUU
3aMEIIEeHHs], peaKuu 0OMeHa, TeIIOBOM A(P(DEKT peakunu, 3K30- U IHAOTEPMUUECKUE
peaklMM, pacTBOpP, MAaccoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MaccOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpAaLUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUUECKUI
CJIOM aToma, aToOMHasi OpOuTaib, paguyC aToMa, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHUYECKasl CBS3b, ANEKTPOOTPUIATENIBHOCTD, MOJIAPHAs U HEMOJSpHAs KOBaJeHTHAas
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKAs pelieTka (aTomMHasd,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHUYECKAss  JUCCOLMALMSA, peakUud HOHHOro oOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJICHHE U BOCCTaHOBJIEHHUE, 3JIEKTPOJN3, XMMHUECKOE paBHOBecHe, OOpaTHUMbIE U
HeoOpaTUMbIE PpEaKLMU, CKOPOCTb XUMHYECKOW pEaKIMM, KaTaiu3aTop, MpeaesbHO
nonycrumas konentpauus (IIJIK), koppo3ust MeTaninos, CriaBbl;

OCHOBOITOJIAra0IIMe 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproauyeckuii
3akoH J[. 1. MeHnieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOpPUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOpPHUS AIEKTPOIUTHUECKOM
JTUCCOLIMAIINM, & TAaKXKE MPEJICTABICHUS O HAy4YHBIX METOJaX IMO3HAHMS, B TOM UHUCIE
HKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJaX MCCIIEOBAHUSI BELIECTB U U3YUCHUS
XUMHUYECKUX PEaKIIUM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamgmyc aroma, 3JIEKTPOOTPULIATEIBHOCTB), IPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX U TJIABHBIX
NOJArpyNMax) 1 3JIEKTPOHHOTO CTPOEHUSI aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKECHUS
aneMeHTa B lleproguyeckoil cHCTEME € YHMCIIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sijpa, oOIlee YHUCIO SJIEKTPOHOB),
pacupesneneHueM 3JIEKTPOHOB [0 SHEPreTUYECKHM YPOBHSM aTOMOB NEPBBIX TpPeEX
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NEPHUOJIOB, KA U KaJIbLH; KIacCU(UIUPOBATH XUMHUECKUE SJIEMEHTHI C OMOpPOil Ha
onpeneneHus: GU3nUecKoro cMpicia UGPOBBIX JAaHHBIX EPUOTUUECKON TaOIUIIbI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMM C OMOpPON Ha CXEMbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKOW CBSA3U U THUIl KPUCTALITUMYECKOM
CTPYKTYpHI B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CPEeIbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCIIOT, OCHOBaHMi), OKHCIHTEIh U BOCCTAHOBUTENIb [0 aJIrOPUTMYy YYEOHBIX
TIICUCTBUU;

YMEHHE XapaKTepHU30BaThb C OMOPOM Ha cCXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPO, TpaduT, aimas, KpeMHUH, a30T,
docdop, cepa, xj0p, HATpuM, Kaaui, MarHuid, KaublIUW, aTIOMUHUHN, XKEJIe30) U
CJIOHBIX BEIIECTB, B TOM YHCII€ UX BOJAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEepOBOJIOPOJ], OKCUABI U THAPOKcHbl MeTamioB I - [IA rpymm, amomunus, menu (I1),
nuHka, xenesa (II u III), okcuast yriepona (I u IV), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsl KUCIOTa U UX COJIM); OMUCHIBATh C ONIOPOW HA IUIAH U KIIIOYEBBIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa U CTPOEHHUS IOCIE TPEABAPUTEIBHOIO aHaiu3a IOJ PYKOBOACTBOM
nejarora, MPUMEHEHHWE BEIIeCTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MOKHOCTD
MPOTEKaHUsI XUMHUYECKHUX MPEBPAIICHUI B Pa3TUYHBIX YCIOBHSAX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELY;

YMEHUE COCTAaBJIATH MO 00pa3lly, CXeMe, alrOpuTMy YYE€OHBIX JIEWCTBHMA
MOJIEKYJISIPHBIE ¥ HOHHBIC YPaBHEHHS peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMUX XUMUYECKUE
CBOMCTBa M3YYCHHBIX KJIAacCcOB /TPYNI HEOPraHMYECKHX BEIIECTB, a TaKXkKe
MOJITBEPKIAIOIIUX EHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MacChl
BELIECTB, MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEJIMHEHUH, MACCOBYIO JIOJIIO
BELIECTBA B PacTBOpE, KOJUYECTBO BELIECTBA M €ro Maccy, 00bEM ra3oB C ONOpPOH Ha
oOurre Gpopmybl; yMEHHE TPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUM U
HaXOJUTh KOJIMYECTBO BEILIECTBA, 00BEM U MACCy pEareHTOB WM MPOAYKTOB PEAKIUH C
OMopoil Ha 00pa3el], aNnropuT™M y4eOHBIX JEHCTBUI;

BJIaJICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPEHHE,
AKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyUYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aIrOpUTM YYEeOHBIX NEUCTBUI; yMeHHE c(OopMylIHpoBaTh NpodieMy U
NPEIJIOKUTh TyTH €€ PEIICHHs C TOMOINBI0 TIearora; 3HaHHWE OCHOB Oe30macHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TIOCYyZOoH M JabopaTOpHBIM
000pyI0BaHUEM;

HAJIMYUE MPAKTUYECKUX HABBIKOB ITUIAHWPOBAHUS U OCYIIECTBICHUS CIEAYIOIINX
XUMHUYECKUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IIjaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4EHHUE U ONMCaHue PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C (PU3NUECKUMH U XUMHUUYECKUMH SIBJICHUSIMU;

OTIBITHI, WUTIOCTPUPYIOLIME MPU3HAKU MPOTEKAHHUSI XUMUYECKUX PEaKInii;
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U3yYeHHE CIIOCOOOB pa3iesieHus] CMECeii;

MOJTydeHHE KUCIOPOJia U U3YUCHHE €T0 CBOICTB;

MOJTyYeHHUE BOJIOPOIa U U3YUICHHE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yu4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPEACICHHOM MAacCOBOW JIOJEHM PaCcTBOPEHHOIO
BEIIIECTBA;

UCCIIEIOBAaHUE M OIMCAHUE CBOICTB HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpamwka ©u (eHondTanenHa) s
OTIpe/ICTICHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U IIEIOYUCH;

U3YYCHHE B3aWMOACHCTBHS KHCIOT C METaUIaMH, OKCHJAMH METAJLIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

NOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

UCClIeJOBaHHE aM(POTEPHBIX CBOMCTB T’UAPOKCUAOB aTIOMUHUS U LINHKA;

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHbBIE  KJacChl
HEOPraHUYECKUX COEAMHEHUNY;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «ODIEeKTPOIUTHYECKas
TUCCOITUAITIS;

peleHne SKCIEePUMEHTaIbHBIX 3a7ad 1Mo Teme «BakHeWne HeMeTalIbl U UX
COCTUHEHHUSI;

pellieHrne SKCIePUMEHTABHBIX 3a7ad 1Mo TeMme «BakHelme MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE DKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaAKIIHi
MOHHOTI'0 OOMEHa;

KAueCTBEHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPaxX HOHBIL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), MHKA;

YMEHHME TPEACTaBIATh pe3yJbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISTH SMIIMPUYECKIE 3aKOHOMEPHOCTH;

BJIaJICHUE TPaBUJIaMH 0€30MacHOTO OOpaIleHUs! C BEUIECTBAMH, MCIIOIb3YEeMbIMU
B TIOBCEIHEBHOM JKM3HU, a TakKe TNpaBUJIaAMHU TOBEACHHS B IEISIX COEpeKeHUS
3IOPOBbSI M OKpYXKaWIIEeW NPUPOAHONW Cpeapl; TMOHUMaHWEe Bpena (OMacHOCTH)
BO3/ICHCTBUS HA JKMBBIC OPTraHU3MBI OMpEACICHHBIX BEIIECTB, a TaKXe CIIOCO00B
YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3ACUCTBUS;, MOHUMAHHE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4eJIOBEKa;

BJA/JICHNE OCHOBAMHM XHUMHYECKOW TI'pPaMOTHOCTH, BKIIIOUAIOLIEH yMEHHE
MpaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHCIE,
MUHEpaIbHBbIC YIO0OpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOAOB (YIJisl, MPUPOAHOrO rasa, HeTH) B OBITY, CEIHCKOM
X03sIiiCTBe, Ha TPOU3BOJACTBE;, YMEHHE NPUBOAUTH MPUMEPHl  MPABUIBHOTO
MCIIOJIb30BaHUs U3YUYEHHBIX BEUIECTB U MAaTEPUAJIOB;
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YMEHME YCTaHABJIMBAaTh CBSA3M MEXIY PEaJbHO HAOIIOJAaEMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSICHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IOMOIIBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHANBHON IESTENbHOCTH, CBA3aHHBIX C
XUMHAEU W COBPEMEHHBIMU TEXHOJOTHMSAMHM, OCHOBAaHHBIMH Ha JOCTHMIKEHHUSX
XUMHUYECKON HAyKW; HajJWMuMe OmbiTa paboThl C pPAa3NIUYHBIMA HMCTOYHHUKAMH
uHpOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOpUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIHIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeGoBaHus K TMpPEAMETHBIM pe3yibTaTaM OCBOCHUS Y4eOHOTO TIpeaMeTa
«Xumus», pacrpeielieHHbIe 110 Toj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MPUHIMITY JA00aBIEHUS HOBBIX
pe3yJabTaTOB OT roja K roJy, YK€ Ha3BaHHbIE B MPEIbIAYIIMX rofax IMO3HINHU, Kak
MIPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO TOJIa
M0 YMOJIYaHUIO BKIIIOUAIOT PE3yJIbTaThl MPEBITYIIHX JIET).

8 KIIACC

pacKphiBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/IHAsA), BAJICEHTHOCTh, OTHOCUTENbHAs aTOMHAas U MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast 10JIsl XUMUYECKOTO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHBII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3]IEKTPOOTPULIATEIBHOCTD ™, CTENIEHb  OKHUCJICHHSA,  XUMHYECKas  peaKius,
KJacCUpUKalus peakUuuil: peakiuy COEAMHEHHUS, pEeakUuu pPAa3NI0oKEeHUs, peakluuu
3aMEIIeHUs], PEaKIui 00MeHa, 9K30- U SHJIOTEPMHUUECKHE PeaKluu; *TerioBoi dhdext
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aTOMa,
XUMHYECKasl CBS3b, MOJSPHAS M HEMOJSIpHas KOBaJCHTHAs CBS3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PAcTBOP, MaccoBas JOJiA BellecTBa (MPOLIEHTHAS KOHIICHTpAIWs) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHNA (cM. m. 1) u
MPUMEHSTH 3TH MOHATHUS TIPU ONMCAHWY BEIIECTB U WX MPEBPAIICHUH;

UCTIONIb30BaTh XWMHUYECKYI) CHMBOJIHMKY JUIsl COCTaBJICHHUS (HOpPMYN BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIUi, 3JIEKTPOHHOTO OaaHca;

OTPEENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPON Ha OMpEIeiCHUs, B TOM
qHClie CTPYKTYpPUPOBAHHbBIC; MPUHAIJICKHOCTh BEUIECTB K ONPEACIEHHOMY Kiaccy
COCIUHEHUN 1O QopMmyiaMm; BHJ XUMHYECKOW CBs3U (KOBAJICHTHas M HMOHHas) B
HEOPraHUYECKUX COETMHEHUSX;

UMETh TPEACTABICHUE O CUCTEME XHUMHYECKHX 3HAaHWH, YMETh C IOMOIIBIO
YUUTENs] TPUMEHATh CUCTEMY XUMHUYECKUX 3HAHHWH, JJIsl YCTAHOBJICHUS B3aUMOCBSI3U
MEXIy U3y4E€HHBIM MaTepPHAJIOM U MPHU TOTyYEHUN HOBBIX 3HAHMM, & TaKXkKe Mpu padoTe
C WCTOYHMKAMH XuUMUYeckoi uHpopmamuu. OpHEHTUPOBATHCA B TMOHATHSAX U
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OIeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHUM
U PEIICHUHM PAacUeTHBIX 33Ja4d C OMOpPOH Ha arOPUTM YUYEOHBIX JCHCTBUN M3yUEHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmacchl, [lepumonuueckuit 3axon JI.W.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphle MMeroTcss B Tabnuue «llepuoguueckas
cucreMa  xumuueckux — anemeHtoB . M.  MenngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3aps sipa,
00111e€ YMCIIO JIEKTPOHOB U PACHPEICIICHUE UX 10 AIEKTPOHHBIM CJIO0SIM);

KIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI; HEOPraHMYECKHUE BEIECTBA;
XUMUYECKHE peakmuu (10 YHCIy W COCTAaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TermoBoMy 3P GEeKTy, M0 U3MEHECHHUIO CTEIICHU OKHCIICHHS XUMHUYECKUX JJIEMEHTOB) C
OTOPOI Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XHUMHYECKHE CBONCTBAa  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEpPaAMU MOJEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUYECKHUX MPEBPAILICHUN B PA3IMYHBIX YCIOBHUSIX TOCIIE
MIPEABAPUTEILHOTO 00CYKICHHUS C Ie1arorom;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJWTH PACUETHI 1O YPAaBHCHUIO XUMHUYECKOW PEaKIUU C
OTIOPOM Ha aJrOpUTM;

MPUMEHATH OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIbHOCTH — aHaliu3 M|
CUHTE3, CpaBHEHHUE, O0000IleHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IJI1 M3yYEHHs] CBOWCTB BEIECTB U XWMUUYECKHUX
peaKkiMii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, DKCIEPUMEHT *(peajbHblii W MBICICHHBIN)* 10 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHUEM, a TaK)Ke MpaBWaM OOpAaIlIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYUYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEN PaCTBOPEHHOIO BEILIECTBA; MJIAHUPOBATH
U TIPOBOAUTH XUMHUYECKHE SKCIICPUMEHTHI 10 PaCIO3HABAHUIO PACTBOPOB INEJIOYCH U
KHCJIOT C TOMOIIBbI HWHIUKATOPOB (JlakmMyc, ¢eHondTalenH, METHUIOpaHX U JIp.),
MTOATBEP)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KauyeCTBEHHBIC
pEeaKIMK Ha HOHBI) IOl PYKOBOJICTBOM II€/Iarora.

9 KIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IOHSATHN: XHUMHYCCKUH DSJICMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTH, JJICKTPOOTPHUIIATEILHOCTh, CTCIICHh OKHCIICHHS, XMMHUYECKas pPeaKIus,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOoJb*, MOJSIpPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIIEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
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oOMeHa, KaTalau3aTrop, *XMMHUYECKOE paBHOBECHE, oOOpaTUMble M HEOOpaTHUMbIC
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHUE, aJUIOTpOIus, amMQpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeéTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHWMHMUYECKOW peakIUu™, MpeeabHO JOmycTHUMas
konnentpamus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJbTaTOB HaOIIOACHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycioBuii 3aga4. Mcnonbs3oBatk 0003HaueHHs1, uMeroniuecs B [lepuonnyueckoi cucreme
U TabyMile pacTBOPUMOCTH KHUCIOT, OCHOBAHHUWA M COJIEH B BOJI€ JIJISl BBITIOJIHEHHUS
3aJlaHuM.

ONPENENSATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM HA OINpPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMHUYECKOM CBSA3M (KOBaJEHTHAas, MOHHAs, METaNINYecKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT M IIEJNOYeH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHUE: *OMHUCBhIBATh U XapaKTEPHU30BaTh* TaOIUYHYIO
bopmy Ilepuogmueckoil CUCTEMbI XUMHUYECKHMX JJIEMEHTOB: pa3jnyaTh MOHATHUS
«rnaBHasg noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
OOJIBIIINE MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKOMN
TabJIMLE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHUX HJIEMEHTOB
(cocTaB u 3apsa g1apa, o01ee YUCIIo AIEKTPOHOB U paclpeesieHue UX MO JIEKTPOHHBIM
CIOsAIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B IpEAesiax MajbIX NEPUOJOB M TJIABHBIX MOAIPYIIl C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peakuu (10 YHMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHEH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIEU(PUUECKUE XUMUYECKHUE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi OMMCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMSI AJIEKTPOJIUTHYECKON AMCCOUMALMM KUCIOT, LIEN0YEH U
COJICH; TOJHBIE U COKpAaIlEHHbIE YpaBHEHUS pEaKklUid MOHHOTO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKOW CBSA3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKui;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
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BO3MOKHOCTH IPOTEKAHMSI XUMHYECKHX IPEBpAICHUN MOciae MPEeABApPUTEIBLHOTO
0OCYKIEHUS C NIEJarorom;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOI'O 3JIEMEHTa M0 (popMyse COEIMHEHUS; MACCOBYIO JOJIO
BEIIECTBA B PAcCTBOpE; MPOBOJAUTH PAcu€Thl MO YPaBHEHUIO XUMHYECKOW peakluu C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh INPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOPHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpPAILIEHHs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TaOOPATOPHBIX XUMUYECKHX OMBITOB MO MOJYUYEHUIO U
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

IPOBOJUTH pPEAKUWH, NOATBEPKAAIOIIME KAaYeCTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PAaClO3HABATh ONBITHBIM NYTEM XJOpUA- OpomMua-, MOAUA-, KapOOHart-,
dochar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPTraHUYECKUX
BELICCTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allil0, BbBIIBICHUE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIS M3Y4YECHMsI CBOMCTB BEIIECTB M XMMHUYECKHX PEaKLUi;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIIO/IEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHHE M KOJUYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHE Ka)XJIOH TEMbl y4eOHOIO MpeaMeTra
«Xumus» DenepanbHOW aJanTUPOBAHHOW OCHOBHOM 0Opa3oBaTesIbHOM IPOrpamMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs
00y4aroIuXCcs € 3aI€PKKONA ICUXUYECKOTO PA3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pazaenoM denepaabHo
pabodeil mporpamMmbl y4eOHOTO TMpeaMeTa «XUMHUS» OCHOBHOW 00pa3oBaTebHONW MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus. [Ipu stom Opranuzanms BIpaBe caMa BHOCHUTh HM3MEHEHHUS B COJCp)KaHUE W paclpeiesieHue yueOHOro
Marepuana Mo rogaMm oOydeHus, B MOCIEA0BAaTEIbHOCTh U3YUEHHS] TEM U KOJIMUYECTBO YAaCOB HA OCBOCHHE Ka)KJOW TEMBI,
OIpENIETICHUE OPraHn3aluOHHBIX (opM 00yueHHs U T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUI OINpenessieTcsl BHIOpaHHBIM
oOpaszoBarenbHOM opranuzauuveil YMK, uHIuBUAYyanbHBIMH THCUXO(PU3NYECKUMU OCOOCHHOCTSIMH KOHKPETHBIX
obyuaromuxcs ¢ 3P, cTenenbio OCBOGHHOCTH UMM YYEOHBIX TE€M, PEKOMEHJALUSIMU MO OTOOPY M aJanTaluu y4eOHOTro
Marepuasa 110 XUMHUH, [IPEACTaBICHHbIMU B [10SCHUTENBHOM 3alIHCKE.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TEMBI, OcHoBHoOe coJep:kaHue OcHoBHbBIE BU/bI 1eSITEJIbHOCTH
pacKphIBaloLIne o0y4aromuxcs
JAAHHBIA pa3aena

NPOrpamMMmBbl,
U KOJIMYeCTBO YacCoB,
OTBOJMMOE Ha HX
H3y4yeHue

Paznen 1.IlepBoHavaibHble XuMuueckne nousatusi(20 u)
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Tema 1. Xumusg —
Ba)KHasl 00J1aCTh
€CTECTBO3HAHHUA U
NMPaKTHYECKOM
AeATeJIbHOCTH
YeJIoBeKa

(5 4)

[Ipeamer xumuu.* Poiib XUMUM B KU3HU
yesjoBeKa. XMMHUS B CUCTEME HayK. MeTo bl
MO3HAHHUS B XUMHH.™

Tema u Bemnrectsa. dusmueckue cBONCTBA
BEILIECTB. ATrperaTHoe COCTOSIHHE BEIIECTB.
Yucrele BemectBa U cMecd. CrocoOsl

pasgenenus  cmeced.  Dusnmyeckue U
XUMHUeckue  siBieHusa. [lpusnaku u
yCJIOBHS MPOTEKAHUS XUMUYECKHUX
peaKuid.

3HAKOMCTBO C MpaBWJIaMH O€30MaCHOCTH U
npuéMaMu  pabOTBl B XUMHYECKOH
nabopaTopuu.

JdeMoHcTpamun

1. JlabopaTopHoe 000py0BaHUE.

2. PaznuyHble BUABI XUMUYECKOU MOCY/IBI.
3. O0Opa3ibl BEIIeCTB.

4., Crioco0bl pasnencHus cMmecent
(¢punbTpoBanue, BBIIIAPUBAHUE,
JUCTUIUISALMS, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
Jlabopamopnvie onvimol:

Onwucanne HpU3NYECKUX CBOMCTB BEILIECTB.
Pasznenenne cmecu ¢ MOMOIIBIO MarHUTa.
Ipaxmuueckue pabomul:

No 1. JlaGoparopHoe oOopyaoBaHuE U
npuembl  pabotel ¢ HuM. [IpaBuia
O0e3zomacHOl  pabOTBI B XHUMHYECKOM
1a0opaToOpHH.

Ne 2. Ouwncrka 3arps3HEHHOM MOBapeHHOU
COJIN

PackpsIBaTh CMBICIT U3y4acMbIX ITOHATUH C IIOMOLIBIO I1€1arora.

PackpeiBaTh poJib XMMHH B IPUPOJE U )KU3HU YEIIOBEKA, €€ CBA3b
C IpyrUMH HayKaMHu.

Pasnmuyare d4ncTele BemecTBa U
HEOJIHOPOJHBIE CMECH;

PaznuuaTth (usznyeckne M XMMHUYECKHE SIBIEHUS C ONOpPOH Ha
OIpee/ICHUsl.

Onpenenars NPU3HAKM XUMHYECKMX DPEAKUUN WM YCIOBUSA HX
IIPOTEKAHHUS.

CnenoBatp IpaBWIaM IOJb30BAaHUS XUMHYECKOH IOCYIOW H
nabopaTopHbIM  00OpyIOBaHHMEM, a TaKXke  IpaBUiIaM
oOpalleHuss ¢ XMMUYECKMMHU BeIle-CTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU 110 BBIIOJHEHUIO MPAKTHUYECKUX paboT mox
KOHTPOJIEM II€Jarora.

[InanupoBaTh M HPOBOAUTH XHUMHUYECKUH HKCHEPUMEHT IIO
U3YYEHUIO M ONUCAHUI0 (DU3MYECKHX CBOWMCTB BEIIECTB,
CIOCOOOB pa3fesieHusI CMECE BEIeCTB I0Jl PYKOBOACTBOM
nesarora ¢ 00CyXJ1eH1eM Iu1aHa paboThl.

Hcnonp30BaTh MpU  BHIIOJHEHUM YYEOHBIX 3aJaHUA MU B

CME€CH; OAHOPOJHBLIC U

[IPOLECCE  HCCIIENOBATENbCKOM  JEATENBHOCTH  HAy4HO-
NOMYJISIPHYIO  JIMTEPATypy  XHMHYECKOrO  COAEp KaHUf,
CIIpaBOYHBIE  Marepuasbl, pecypcsl  HMHTEepHeTa  mon

PYKOBOJACTBOM I€/1arora.

BricTpanBath pa3BEpHYTbIE NHCBMEHHBIE M YCTHBIE OTBETHI C
omopoil Ha wuHpOpPMANMIO U3 YYEOHHKA U CHPABOYHBIX
MaTepUaioB, IrpaMOTHO HCII0JIb30BATh W3Y4YEHHBIN
MOHATUHHBIN anmnapar Kypca XuMuu
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Tema 2. BemecTBa

H XUMHYECKHE peaKIIuUn
(15 4)

AToMBI M MOJIEKYJBl.  XUMHUYECKHE
JIEMEHTHI. 3HaKU (CHMBOJIbI) XMUMUYECKHUX
3JIEMEHTOB. IIpocteie  u  cloXHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE.
Xumuyeckas — opmya. BanentHocTh
aTOMOB XMMUYECKUX 3JIEMEHTOB. *3aKOH
IIOCTOSIHCTBA cocrasa BEIIECTB. ™
OtHOcuTEnBbHAA aTOMHast Macca.
OtHocuTenbHas ~ MOJIGKYJSIpHasT — Macca.
MaccoBast 10J11 XMMHYECKOIO JJIEMEHTa B
COCIUHEHUH.
dusnyeckue u
XuMu4ueckas peaxuus. IIpu3naku
U yCJIOBHUSI IIPOTEKaHU  XUMHYECKHX
peakuuil. XMMHUYECKUE YPaBHEHMUS.

Tunel XUMHUYECKMX peakuuil (CoenuHeHus,
pa3IoKeHus, 3aMEIICHUSI, OOMEHA).

3aKOH COXPaHEHUsI MacChl BELLIECTB.

*M. B. JlomoHOCOB YUEHBIN-
SHIMKJIONEUCT. ™

XUMHNYCCKHUEC  SABJICHUA.

JdemoHcTpanuu

dusnueckue sBIEHUS (pacTHpaHHUE caxapa
B CTYIIKE, KMIIEHHE U KOHJIEHCAIUs BOJBI U
T. 1.).

XuMmudeckue sBIeHHUsS (TOpEHUE CBEYH,

pa3lioKeHne — caxapa,  B3aHMOJICHCTBHUE
CEepHOM KHUCIOTBI € XJOpHIOM Oapus,
pasioxxeHne THIPOKCHIA memnu(ll),
B3aMMOJICHICTBHE  XKele3a C  cepoii,
B3aMMOJICHCTBHE JKeIe3a C PACTBOPOM COJIU
meau(1l)).

Onmnprr, WJUTFOCTPUPYIOIIU N 3aKOH

COXpPAaHCHUS MACCHI.

HpI/IMeHSITB CCTCCTBCHHO-HAYYHBIC MCTOAbI ITO3HAHUA (B TOM

gyuciae — HaONIOJIEHHE,  MOJICIIMPOBAaHUE,  JKCIICPUMEHT)
Y OCHOBHBIC  OMNEpallUd  MBICIUTEIBHON  JESITeIhHOCTU
(cpaBHeHme, kiaccuukanus) s HM3YYCHUS] BEHIECTB W

XUMHUYECKHUX PEAKLUN C OIIOPOM Ha AIITOPUTM UM CXEMY.

PackppiBaThb CMBICT H3Yy4aeMbIX IIOHATHH M 3aKOHOB U
IIPUMEHATH 3TU NOHATUSA IIPU OIMCAHUU CBOMCTB BEIECTB U UX
IIPEBPALICHU ¢ OTIOPOM Ha IIaH U KJIFOUEBBIE CIIOBA.

Paznuyate ¢u3nueckne U XUMUYECKUE SIBICHHSA, OOBSICHATH HUX
CYHUIHOCTb C TOYKH 3PEHHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C
ONOPOM HA ONPEIEIECHUS U CXEMBI.

Onpenenars NPU3HAKM XUMUYECKMX pPEaKUUHd, YCIOBHUSA HX
IIPOTEKAHUS.

OOBACHATH CYIMIHOCTh (U3NYECKUX U XUMHUYECKUX SIBJICHUH C
TOYKHM  3pEHUs ATOMHO-MOJIEKYJIIPHOTO Y4EHHUS C
VICII0JIb30BAHUEM BU3YAJIBHOM OIIOPHI.

KnaccugummpoBars XuMudeckne peakuu (10 YUCIy U COCTaBY
pearupyoommx 1 oOpa3yIOIIMXCs BEIIeCTB) € ONOpOH Ha
CXEMBI.

CoctaBiiaTh (GOpMyNbl OMHAPHBIX BEIIECTB IO BAJEHTHOCTU U
OTIpeAEIATh BAJIEHTHOCTh MO (pOpMysiaM BEILIECTB C OMOPOW Ha
JITOPUTM y4eOHBIX JIeHCTBUH.

PacctaBisith K03 PUIMEHTHI B YpPaBHEHMSIX XHUMHUYECKHUX
peakuuii ¢ Oopoi Ha AITOPUTM y4eOHBIX JIeHCTBUH.

CrnenoBarh mpaBWjiaM TIOJb30BAHUS XUMMUYECKOW MOCYA0H U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MPaBUIIaM OOpalleHUs
C BCIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMHM II0
BBIIIOJIHEHUIO  JTAOOPATOPHBIX ~ XUMHUYECKUX  OIBITOB  TOJ
KOHTPOJIEM IIEAArora.

Hcnonb30BaTh TpU  BBHINOJIHEHUM YYEOHBIX 3aJaHUl U B
IIPOLIECCE UCCIEN0BATENBCKON NEATENBHOCTH
Hay4HO-TIONYJISIPHYIO JIMTEPATYPY XHUMHUUYECKOTO COIEpPIKaHU,
COpaBOYHBIE  Marepuansl, pecypcel  MHTepHera  mop
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JlabopaTopHble U IpaKTHYeCKHe PadoThl
JIaGopaTopHBbI€ OIBITHI:

IIpumepsl busnyeckux SBJICHUU
(TuTaBJICHHE BOCKA, TasTHUE JIB/IA).

IIpumepsl XUMHUYECKHUX SIBIICHUI
(mpokanuBaHue MEIHON IIPOBOJIOKH,

B3aUMO/JICHCTBHUE MeJIa C KUCIIOTOM).
Mojiesr aTOMOB M MOJIEKYIT

[Ipaktuyeckas pabora Ne3 [IpusHaku
IIPOTEKAHNS XMMHYECKUX PEeaKLui
Beruuciaenus

— OTHOCHUTEJIBHOW MOJIEKYJISIPHOM MAaccChl
BEILIECTB;

— MAacCcOBOW JJOJM XMUMHYECKOTO JIEMEHTA
1o (hopMmyJie COeTMHEHHUS.

PYKOBOJCTBOM II€1arora.

BricTpanBath pa3BEPHYTbIE NHCBMEHHBIE M YCTHBIE OTBETHI C
ornopoi Ha wuHPOPMALMIO U3 YUYEOHHKAa M CIPABOYHBIX
MaTEepUaNOB, IrpPaMOTHO UCII0JIb30BATh U3Y4EHHBIN
MOHATUHHBIN anmnapar Kypca XuMuu

Pa3znen 2. BaxxuHeiiiue npeacTraBuTe n

Heopranuveckux Bemects (30 u)

Tema 3. Bo3ayx.
Kucnopona. llonsiTue 06
OKCHAAX

(54

Bo3ayx — cmech razos. CocraB Bo3yxa.
Kucnopon — »aneMeHT M mpocToe Bellle-
cTBO. O30H — *anmnoTpornHas MOAU(pUKAIUS
kuciaopona.* HaxoxzaeHue kuciopona B
npupoze,  ¢GU3MYECKHe M XMMHYECKHe
CBOMCTBa (pEaKIMN OKUCJIEHMsS, TOPEHHE).
VYciioBUsT BO3HUKHOBEHHUS M MpPEKpaleHHs
ropenus. [lonstue 06 okcugax.

*CmocoObl  MONy4YeHHUS  KHCIOpoAa B
nabopaTopuu u MIPOMBIIIIICHHOCTH. *
[Ipumenenue  kuciopoga.  Kpyrosopot

KHCIIOPOZA B TIPHPOJIE.

*TeruoBolt 3(h(HeKT XUMHUECKON peaKIuH,
MOHATHE O TEPMOXHMHYECKOM YpaBHEHUH,
9K30*- M OHAOTEPMHUYECKUX PEAKIHUSX.

PackpbiBaTh CMBICII HM3y4YaeMbIX IOHSITUH W TMPUMEHSATH OTH
IIOHATHUA TP ONTMCaAHUN CBOICTB BCIIIECCTB U UX HpeBpaHIeHI/Iﬁ C
UCTIOJb30BaHUEM OIMOPHBIX CJIOB U KIIHIIIE.

Xapaktepu3oBarh (ONMUCHIBATB)C ONOPOU HA NIAH,
Kpamkyro 3Anucsy
cocTaB BO3AyXa, (QU3HYECKHE H XH-MUYECKHE CBOKHCTBA
KHUCITIOPO/Ia, CIIOCOOBI €0 MOMy4YeHHs, MPUMEHEHNE U 3HAUYCHUE
B IIPUPOJIC U )KU3HU YEITOBEKA.

CpaeﬂueaInb peakyuu copeHusl u MEONEeHH020 OKUCIEeHUS. C
MIpeIBAPUTENILHBIM 00CYXACHUEM [TapaMETPOB CPaBHEHUSI.

Cobupath mpuOOpHI IS MONYYEHUs KUCIopoja (BBITECHEHUEM
BOJIBI M BO3/IyXQ).

Pacrio3naBaTh OMBITHBIM TYTEM KHCIOPOA TIOA KOHTPOJIEM
nejarora.

cxemy,

Hcnons30BaTh XUMHWYCCKYKO CHMBOJIMKY JJIA COCTABJICHUSA
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*TorumBo  (HeTh, Yroiab ©  MeETaH).
3arpsizHeHUEe  BO3AyXa, CIOCOOBI  €ro
MPEIOTBpACHHS. Y CUJICHHE MapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CJIos. *
JleMoHCTpanyuu

B3aumopeiictBue ¢ocdopa, cepsl u xenesza
C KHUCIOpOJAOM (BO3MOXKHO HCITOJIb30BaHHE
BHJICOOTIHITOB).

Omnpenenenue coaepXKaHUSg KHCIOPOAA B
BO3/IyXe€.

OneITB,  JIEMOHCTPUPYIONIUE  YCIOBHS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUSI.
JlabopaTopHble 1 pakTHYeCKHEe PadoThI
JlabopaTopHBIil OMBIT:

O3HakomiIeHHE C 00pa3aMu OKCUJIOB.
[TpakTrueckas pabora:

No 4. [Tonyuenue KHCIOPOJa, U3YUCHHE €T0
CBOWCTB.

Beruucienus
— MOJIEKYJISIPHOW MacChl KHCIOpOaa
Y 030HA HA OCHOBaHUH aTOMHOW MaccChbl
XUMHYECKOI'0 JIEMEHTA

(dbopMyn BemiecTB, MOJEKYJSPHBIX YPaBHEHUH XHUMHYECKHX
peaknuii ¢ yqacTueM KHCIOopoia.

OOBICHATE CYIIHOCTL 3KOJIOTHYCCKUX HpO6J’ICM, CBA3AaHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBarp npaBuiam Oe3omnacHoi paboThl B jgabopaTopuu NpU
VICTIOIb30BAHNM XMMHYECKOM TOCyIpl M 00OpYIOBaHUS II0
KOHTPOJIEM TIIefarora, aTakke IpaBUiIaM oOOpalieHus ¢
TOPIOYMMH BELIECTBAMH B OBITY.

HJIaHI/IpOBaTB U OCYHICCTBJIATHL Ha IMPAKTUKC XHUMHYCCKUC
9KCIIEPUMEHTHI, MPOBOANUTH HAOIIOAEHUS, AETaTh BBIBOJBI IO
pe3ynbTaTaM 3KCHEpUMEHTa 0] pPyKOBOACTBOM IIE€arora.

VY4acTBOBaTh B COBMECTHOI padoTe B Ipymie.

Hcnonp3oBaTh TpH  BBHINOJHEHUH YYEOHBIX 3aJaHUid H B

IpOLIECCE  HMCCIEAOBATEIbCKOM  JIEATEIbHOCTH  HAy4yHO-
MONMYJSIPHYIO  JIATEPATYPy  XUMHUYECKOTO  COJACPKAHMS,
CIIpaBOYHBIE  Marepuasbl, pecypcsl  MHTepHera  mox

PYKOBOJICTBOM II€/Iarora.
BricTpanBath pa3BEpHYThIE NMCHMEHHBIE U YCTHBIE OTBETHI C
OITOpO¥ Ha MHPOPMAIIHIO U3 YIYEOHHUKA M CIIPABOYHBIX MaTEpUAIIOB
C OIIOPOH Ha IIaH, TPAMOTHO UCIIOJIb30BaTh U3YUYEHHBIN
MOHATUMHBIN armapar Kypca XuMUU

Tema 4. Bogopon.
ITonsiTue o xucaoTax

H COJISIX
(S 1)

Boaopox — 31eMeHT U IPOCTOE BEIECTBO.
Haxoxnenue B nmpupoje, Gusudeckue u
XMMHUYECKHE CBOMCTBA (Ha MpuMepe
B3aI/IM0I[€I\/JICTBI/I$I C HEMCTaJlllaMH U
OKCHJIaMH METAJIIOB), TPUMEHEHHE,
*crnocoObl nomy4eHus:.™

[ToHsATHE O KUCITOTAX U COJISX.

JleMoOHCTpaLun
[Tonydyenue, cobupanue u pacro3HaBaHHUe
BOJIOPOJIA.

PackpbiBaTh CMBICT U3y4aeMbIX MOHATHI U TPUMEHSTH STH
IIOHATHUA TP OIIMCAHHUN CBOICTB BCIICCTB U UX npeBpameHHﬁ.

XapakTepu30oBaTh (OMUCHIBATh) (PU3NUECKHE U XUMUYECKUE
CBOWCTBA BOAOPOAA, CIIOCOOBI €T0 MOTyYSHHsI, IPUMEHEHHE C
OTOPOH Ha IJIaH, KPATKYIO 3alHCh, CXEMY.

Cobupats mpubop 1151 MOTYyUESHUS BOJIOPOJIa C UCTIOIb30BAaHUEM
BHU3YyaJIbHOU OTIOPHI

HUcnonb3oBath XUMHUYCCKYIO CUMBOJIUKY IJIA COCTaBJICHUSA
(hopMyI1 BEeUIECTB, MOJNEKYISPHBIX YPABHEHU XUMHUECKHUX
peaKIuii ¢ yyacTHEM BOAOPOJA C OTIOPOM HA AJITOPUTM.

CrnenoBath npaBuiiaM 6e30MacHoi paboThl B 1a00paTOPUU MpH
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I'openue Bonopona.
B3aumopneicTeue Bogopoia ¢ OKCHIOM
memu(ll).

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI
JlaGopaTopHBIN OMBIT:

B3aumopeiicTBie KUCIOT ¢ METalJIaMu.
[IpakTuyeckas padora:

Ne 5. ITonmyuenue Bogopoja, U3y4e€HHUE €ro
CBOWCTB.

Boruuciaenus

— MOJIEKYJISIPHOM MaccChl BEIleCTBA HA
OCHOBAHHWH aTOMHOM MacChl XUMHUYECKHX
3JIEMEHTOB

WCIOJIb30BAHUU XUMHUECKON MOCY 1Bl U 000PYAOBAaHUS MO
KOHTPOJIEM IIe/Iarora., a TaKKe MpaBuiIaM oOpaleHHs ¢
TOpHOYMMHU BCUICCTBAMU B 6LITy

[T1aHUpPOBATh U OCYLIECTBIISTH HA MPAKTHKE XUMUICCKHE
OKCIICPUMCHTBI, [IPOBOANUTH Ha6JIIOI[eHI/ISI, J€JIaTh BbIBOJbI I10
pe3ysibTaTaM SKCIEPUMEHTA TI0/I PYKOBOJICTBOM IIearora ¢
00CYX/IEHUEM IIJIaHa Pa0OTHI, C UCIIOJIH30BAHUEM KITHIIIE.

Yu4acTBOBaTh B COBMECTHOM paboTe B TpyIIIie.

HHaHPIpOBaTb 1 OCYHICCTBJIATH HA IMPAKTUKC XUMHUYCCKUC
9KCIIEPUMEHTBI, POBOANTH HAOJIOICHHUS, JETaTh BBIBOIBI 10
pe3ysibTaTaM SKCIePUMEHTA.

YdacTBOBaTh B COBMECTHOI paboTe B TpyIie

Tema 5.
KoanuyecTBeHHbIE

OTHOIICHUA B XUMHH
(4 4)

Konungectso BemecrBa. Moibs. MossipHas
Mmacca. 3akoH ABoraipo. Momnsipablii 00BEM
ra3oB. PacuéTsl no XuMu4ecKkum
YpaBHEHUSM.

JleMoHcTpaL U
OO0pa31pl BEIIECTB KOJMUECTBOM 1 MOJIb.

Boruuciaenus

— 00B€Ma, KOJIUYEeCTBa BEIeCTBA I'a3a o
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH
00BEMY;

— 00BEMOB Ta30B MO YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOILIEHUH
ra3oB

PackpbIiBaTh CMBICIT U3y4aE€MbIX [TOHSATHI U IPUMEHSTH 3TH
HOHATHS, A TAK)KE U3YUYCHHBIE 3aKOHBI U TEOPUU JUISl peILICHH S
pacuéTHBIX 3aJa4 ¢ IOMOUIbIO IIe/1arora.

BBIUuCIATE MOJISIpHYIO Maccy BEILECTB; KOJIMUYECTBO BEILIECTBA,
00BEM raza, Maccy BEIIECTBa C OMOPOM Ha oOpasell, Ha
(bopMmyb;

[TpoBoAUTH pacyéThl 10 YpaBHEHUSAM XUMUYECKUX PEAKIUH C
OTIOpOii Ha 0Opa3el, aropuT™M y4eOHBIX AEHCTBHIMA:
KOJIM4YEeCTBa, 00bEMA, MacChl BELIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BbEMY, Macce peareHTOB UM MPOIYKTOB
peaxkuuu.

BricTpanBath pa3BEpHYTHIE NMCHBMEHHBIE U YCTHBIE OTBETHI C
OMOpOM Ha UH-

(dopmaruio U3 yyeOHHMKA U CIIPaBOYHBIX MaTE€pUaNIOB, TPAMOTHO
HCITIOJIB30BATh N3Y4YECHHBIN MOHATUIHBIN aIlapar Kypca XUMHUH C
MIOMOIIIBIO [IE1arora.

Tema 6. Bona.
PacrBopsbl. IlonsaTue 00
OCHOBAHMAX

Bona, ee cocras, cTpoeHuEe, MOJIEKYJIBI.
dusznueckue CBOMCTBA BOALL. *AHann3
Y CUHTE3 — METO/bl U3YUEHUs COCTaBa

PaCKpLIBaTL CMBICJI U3YYACMBIX MMOHSATHH U NPUMCHATH 3TU
IIOHATHUA IIPHU OIIMCAHHUN CBOICTB BC€IICCTB U UX HpeBpaHIeHI/Iﬁ C
IIOMOIIBIO II€AAarora.
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(54)

BOJBL*

XnMHYecKre CBOMCTBA BOJIBI
(paznosxeHue, peakiuu ¢ HaTPUEM, OKCHUIIOM
KaJIbIIHs, OKcHaoM cepsl 1V .

CocraB ocuoBanuii. [Tousarue 00
WHIUKATOpax.

*Bopa kak pacTBOpUTElib.* PacTBOPBHL.
*PacTBOPUMOCTb BEIIECTB B BOjAC.™
*HachlIeHHbIe 1 HEHACKIIIICHHEIC
pacTBOpBL.* MaccoBas /107151 BEIIeCTBA B
pactBope.

*PoJib pacTBOPOB B MPUPOJIC U B KU3HU
yesioBeka. Kpyrosopot Bozbl B ipupojie.™
3arpsizHEeHUE TPUPOAHBIX BoA. OxpaHa

Y OYUCTKA TPUPOTHBIX BOJI.

JdeMoHcTpannn

DIIEKTPOJIN3 BOJIbI; CHHTE3 BOJIBI;
B3anMoJeiicTBre Bojbl ¢ MeTamamu (Na,
Ca) (BO3MOXHO HCTOJIb30BaHUE
BUJICOMATEPHAIIOB).

PacTBOpeHMe BelecTB ¢ pa3IMaHOM
pPacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEH C TOMONIBIO HHINKATOPOB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
[TpakTrueckas pabora:

Ne 6. IIpuroroBienue pacTBOpoB ¢
ONpeNeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BEUIECTBA.

Beruuciaenus
— C UCIIOJIL30BAaHUEM MOHATHUS «MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPE)

XapakTepu3oBarh pU3NIECKHE U XUMHYECKUE CBOMCTBA BOJIBI,
€€ poJIb KaK pacTBOPUTEINS B IPUPOIAHBIX IIPOLIECCAX C OMOPOU
HAa IUJIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIUIN C YHACTUEM BOJBI
C OIIOpPOM HA CXEMY.

OOBACHATD CYLTHOCTh HKOJIOIMUYECKUX MPOOIIEM, CBSI3aHHBIX C
3arps3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIpUMecei, MEPBI 10 OXPAHE BOJ OT 3arpsA3HEHUs 110CIIE
NIPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

[InanupoBaTh M OCYILECTBIIATh HA IPAKTUKE XUMUYECKUE
9KCIEPUMEHTEHI, TPOBOIUTH HAOIIOICHHS, €IaTh BbI-

BOJIbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA 0]l KOHTPOJIEM
nefarora, ¢ UCIoiab30BaHUEM KIIUIIIE.

CnenoBath npaBuiiam 6e30macHoi paboThl B 1a00paTOpuu Mpu
UCTIOJIb30BaHUH XUMHYECKON TIOCYIBI M 000pYIOBaHHS MO
KOHTpPOJIEM IIeJarora.

IIpoBONUTE BBIUMCIIEHUS C IPUMEHEHUEM ITOHATHUS «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPEY C OMOPOi Ha (POPMYIIBL.

Hcnonb30BaTh Npu BEINOJHEHUH YUEOHBIX 3a/1aHUN U B
IIPOLIECCE UCCIIEN0BATEIBCKOMN AEATENBHOCTH HAyYHO-
MONYJIIPHYIO JINTEPATyPy XUMMHUUYECKOTO COAEpKaHUs,
CIIpaBOYHBIE MATEPUAIIBbI, pecypchl MIHTEpHETA MO
PYKOBOJCTBOM II€Jarora.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(POPMALIHMIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepHUaJioB, IPAMOTHO UCIIOJIb30BaTh U3YYCHHBIN
MOHATUHHBIN anmnapar Kypca XMMHUU IIOCJIE ITPEABAPUTEIIBHOTO
CTPYKTYypUPOBaHHUs MaTepuasia
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Tema 7. OcHOBHEIE
KJIACChI
HEOPraHU4eCcKHX

coeIuHeHu
(11 )

Knaccugukaius HeopraHn4ecKux
COCTUHEHUN.

Oxcuppl: cocTaB, KiaccupuKaus
(OCHOBHBIE, KUCIIOTHBIE, *aM(pOTEepHEIE,
Hecosieo0pasyroliye Ha IPUMepe OKCUAa
yraepona Il u okcuna azora ll,
HOoMeHKJarypa. [lomyuenune™ okcuos
(B3auMoIeliCTBUE C BOJOM, KUCIOTAMU,
IeJI0YaMHu).

OcHoBaHus: cOCTaB, Ki1accupuxaus
(emoYn 1 HepPaCTBOPUMEBIE OCHOBAHMS ),
HOMEHKJIATypa.

Kucnotsl: cocTaB, knaccudukanus,
HOMEHKJIaTypa, PU3NYECKUE U XUMHUYECKHE
CBOWCTBA (B3aMMOJICHCTBHE C OCHOBHBIMU
OKCHJIAMHU COJIIMU Ha TIPUMEPE COJITHOM U
CEpHOM KUCIIOT), *CrIocOObI MOTydeHHS. ™
Psn akTHBHOCTH METAIIOB.

Conu (cpemHue): HOMEHKIIATypa, *crocoOb
HOJy4YEeHHUs ™, B3aUMOJIEHCTBHE COJIeH ¢
MeTaJulaMH, KHCJIOTaMH, IIET0YaMHu 1
COJISIMH.

['eneTrueckas CBSI3b MEX/IY KJIacCaMU
HEOPraHMYECKUX COSAMHEHUH.
I'enernueckue psasl. [lonsarue o0
aM(OTEepHBIX THIPOKCHUIAX HA TPUMEPE
[MHKA U AIFOMUHHS. XUMHYECKHE CBOMCTBA
- B3aUMO/ICHCTBUE C KUCIOTAMH U
miesoYaMu. PasiioskeHue nmpu HarpeBaHHU.

JleMoOHCTpaLun

OO0pa31pl HEOPraHMYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB.
B3aumopeincTeue pactBopa cEpHOM

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSAMHEHUN
10 11a0JI0HY.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COCAMHEHUN HAa OCHOBE OIMPEICICHHUS.

CocraBienue GopMys OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
COEIMHEHUH 1 Ha3bIBAHUE UX MO MEXIYHAPOIHON U
TPUBUAIBHON HOMEHKJIATYPE C UCII0JIb30BAHUEM OIIPEACICHUS U
Ta0JIULIBI PACTBOPUMOCTH.

KnaccugunupoBanue n3yyaeMpIX BEIIECTB 110 COCTaBY U
ceoticmeam ¢ OTIOPOH Ha OMPEEICHUs, CXEMbI U Ta0JIUIly
PacTBOPUMOCTH.

CocraBrienue TaOIUIbI TEHETUYECKUX PSIIOB U CXEMBI
«['enernueckas B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COSAMHEHUN» MO/ PYKOBOJCTBOM I€arora.
[Iporuo3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIIINUX
XUMHUYECKUX CBOMCTB M3YUYEHHBIX KJIACCOB, TPYIIIN BEIIECTB, K
KOTOPBIM OHH OTHOCATCS C UCIOJIb30BAHUEM CXEMBI
«['eneTnueckasi B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOpPraHUYECKUX COESAMHEHUN» 1101 PyKOBOJCTBOM II€arora.
CocraBiieHnEe MOJIEKYJIIPHBIX YPaBHEHUN peakLui,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB U
€nocobwvl noyvenus BEecTB U3yYeHHbIX KIacCoB, IPYIIIL, a
TaK)Ke MOJTBEPKIAIOUINX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY
HUMH, C OIIOPOI Ha BepOaJIbHYIO CXeMY B KauecTBE 3pUTEIbHOMN
OTIOPBI.

CocraBiieHrnEe MOJIEKYJIIPHBIX YPaBHEHUH pEeakLUi [0 CXEMaM C
IIpeIBAPUTENbHBIM 00CYX/I€HUEM BbIOOpa pearupyronmx
BELIECTB.

Brruncnenue no ypaBHEHUSIM XUMUYECKUX peaKLUil KOJIUYECTBa,
00BEMa, Macchl BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB UM MPOAYKTOB PEAKIIUHU 10 aJITOPUTMY.
IInannpoBaHue U OCYIIECTBIEHUE HA PAKTUKE XUMHUYECKOIO
SKCIIEPUMEHTAa U HaOIIOEHUSI 10 PYKOBOACTBOM YUUTEIIS.
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kucinoThl ¢ okcuaom meau(ll).

Peakuus neltpanuzanuu.

BriTecHeHne oHOrO MeTaia APyrum U3
pacTBopa COJH.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTOpHbIE ONBITHI:

B3anmopnencTere KUCIIOT ¢ METAJUIAMH.
[TonydeHune HepacTBOPUMBIX OCHOBaHUH.
B3anmopnencTere HepaCTBOPUMBIX
OCHOBAHUHU C KMCIOTaMH.

Paznoxenne runpokcuna meau(ll) npu
HarpeBaHuU.

[IpakTuyeckas pabora:

Ne 7. Penienune 3kcriepMMEHTANIbHBIX 3a/1a4
110 TeMe «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCTUHEHUI.

Beruuciaenus
— [0 YPAaBHEHUSAM XMMHUYECKUX PEAKIINI

@®opMyIMpOBAaHUE BBIBOJOB 10 PE3yJIbTaTaM IKCIIEPUMEHTA C
HCII0JIb30BAaHUEM OIIOPHBIX CIIOB.

DopMyIMPOBAHUE C TIOMOILBIO [1€]ar0ra U BHINOJIHEHNUE IPABUII
6e3omacHoi paboThI B 1a00paTOpUU MPU UCIIOIB30BAHUU
XUMUYECKOH MOCYABI K 000pyIOBaHHUS.

Hcnonp30BaHre Ipy BHITIOJIHEHUH YY€OHBIX 3aJaHU U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH Hay4HO-
MONYJIIPHOM JINTEPATypPbl XMMUYECKOT0 COJIEPKAHMS,
CIIPaBOYHbBIE MaTepuUabl, pecypcel IHTEpHETa, OCYILIECTBICHHUE
BBIOOpA MO/1 PYKOBOACTBOM I€/arora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX M YCTHBIX OTBETOB C
Omopoi Ha HHPOPMAIUIO U3 y4EOHHMKA U CIIPABOYHBIX
MaTepUajIoB, FPaMOTHOE UCIOJIb30BaHUE U3YUYEHHOTO
MOHATUHHOTO arapaTa Kypca XMMHUHU € UCIIOJIb30BaHUEM I1JIaHA,
ONOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. llepuoanuecknii 3axon u [lepuognyeckas cucrema xummnueckux 3jaemenToB /. U. Menneseena.
Ctpoenne atoMoB. XuMuueckasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuu (15 1)

Tema 8.
IHepuoauveckuii 3aK0H
u Ilepuoanueckas
CHCTEMAa XUMHMYECKUX
3JIEMEHTOB

J. U. Menpaene-eBa.
Ctpoenne aToma (7 4)

[IepBbIie MONBITKH KIaccupuKanuu
XMMHYECKUX  3JeMeHToB. [loHsitue o
Tpynmax CXOJHBIX 3JIEMEHTOB (IIeJIOYHbIC U
HIEJIOYHO3EMEIIBHBIE METaJUIbl, TaJIOTECHBI,
WHEPTHBIE Ta3bl).

*JJeMEeHTHI, KOTOpBIE o0pa3yroT
amoTepHbIe OKCUIBI I TUAPOKCUIBL. ™
[Tepuonnueckuii 3akoH u llepuoau-ueckas
cucremMa XuUMHYecKux dnemeHtoB /Jl. W.
Meneneesa. [Tepuonsl, TpyIIIBI,
IOATPYIIIBL. OU3NYECKUNT  CMBICH
MOPSIAKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB
MEepUO/Ia U TPYNIIBI.

PackpsIBaTh CMBICIT IEPUOJUYECKOTO 3aKOHA 101 PYKOBOJICTBOM
neJarora.

IToHuMaTsh cylecTBOBaHUE NIEPUOIUNYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB U 3JIEKTPOOTPULIATETLHOCTH) U UX COEIMHEHHUN OT
ITOJIOKEHHUS B IEPUOJUYECKON CUCTEME U CTPOEHUS aTOMa C
UCIIOJIb30BAaHUEM CXEM U TaOJIUII.

VYcraHaBIMBaTh CBA3b MEXKAY IOJIOKEHUEM DJIEMEHTA B
MEPUOINYECKOI CHCTEME U CTPOSHHEM €ro aroMa (CoCcTaB U
3apsiz sAapa, o0lee YUCI0 IEKTPOHOB U paclpeieeHne X 110
JIEKTPOHHBIM CIIOSIM) 110 00pasIty.

[Iporao3upoBath XapakTep U3MEHEHHUs CBOWCTB 3JIEMEHTOB U UX
COCIMHEHM 110 rpynnaM u nepuojaaMm [lepuoanueckoi
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Crpoenue aromoB. CocTaB aTOMHBIX S7EP.
*U3otomnbr.* DIEeKTPOHBI. Crtpoenue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20
XUMHUYECKHUX 3neMeHToB llepuoanueckoi
cucremsl /. 1. Menneneena.
XapakTepucTuka XHUMHUYECKOTO 3JIEMEHTa
o ero mnojoxeHutwo B llepuoguueckon
cucteme J[. 1. Menpencena.
*3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
JJIEMEHTOB MAaJbIX TEPUOJIOB U TIJIABHBIX
MOATPYINI B 3aBUCUMOCTH OT aTOMHOTO
(mopsimkoBoOro) Homepa.™*

*3nauenne  llepumonuueckoro  3akoHa
u [lepronueckoil CHUCTEMBbI XHUMHUYECKUX
3JIEMEHTOB U1 Pa3BUTUS HAYKH H
npaktuku. Jl. 1. MenneneeB — y4éHbIN,
Mearor U rpak1anuH. ™

JdemMoHcTpauuu

KopoTkonepuogHas U JIMHHONEPUOUIHAS
dhopmbl Ilepronnueckoi CHCTEMBI
XUMHUYECKUX JJIEMEHTOB

. . Menneneena.
O3zHakoMJieHHE ¢ 00pa3laMu METaJlIOB
A HEMETAJLIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumopneincTBue ruipokcuaa HUHKA ¢
pacTBOpAMH KHCIJIOT U IIET0YEH

CHCTEMBI ¢ IIOMOIILIO IIeAarora.

XapakTepru30BaTh XUMUYECKUE JIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, KU, KAJIBLIMS MO UX MOJ0KEHHUIO

B [lepuonuueckoit cucreme JI. 1. Menpeneena.

CrnenoBath npaBuiiaM 6e30macHoil paboThl B 1abopaTOpuu Mpu
HCITOJIb30BAaHUU XUMUYECKOM TTOCYBI U 000PYIOBaHHUSI TTO/T
KOHTPOJIEM MEAarora.

BricTpanBath pa3BEpHYTHIC TUCHbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha HHPOpMAIHIO 13 YIeOHUKA U CITPABOYHBIX
MaTepHaoB, IPAMOTHO UCIOJIb30BaTh U3YUEHHBIH
MOHSATUWHBIN anmapar Kypca XMMUU MOCJI€ CTPYKTYPHUPOBAHUS
Marepualia ¢ UCOJIb30BAHUEM KIIMIIIE.

Hcnonb30Bath npu BHIOJHEHUN YY€OHBIX 3aJaHUN TEKCThI
yueOHHUKa TIoCTIe CTPYKTYPUPOBAHUS MaTepuaa, CipaBOYHbIC
matepuaisl (Ileproguyeckyro cucteMy XUMHYECKUX
anemenToB J[. 1. MenneneeBa, Tabmauily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIEU B BOJIE, IEKTPOXUMUYECKHUU P
HaIpPsHKEHUH METaIIOB).

Hcrnonb30Bath Mnpu BHIOIHEHUN YY€OHBIX 3aJaHUI U B
MPOILIECCE UCCIEA0BATENbCKOM AESITENIBHOCTA HAYYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUUYECKOTO COICPIKAHNUS,
CIIpaBOYHbIE MaTepHalbl, pecypcsl UHTepHEeTa 1ox
PYKOBOJICTBOM TI€JJarora

Tema 9. XumMuueckas
cBA3b. OKHCJINTETBHO-
BOCCTAHOBHUTEJbLHBIE
peakuuu

(8 1)

*NEeKTPOOTPHUIIATETFHOCTE* aTOMOB
XUMHUYECKUX IJIEMEHTOB.

XuMudeckas cBsi3b (HOHHAs, KOBaJICHTHASI
TOJIIPHAsT ¥ KOBAJICHTHAS HETIOJISIPHAS ).
CreneHb OKUCIICHHUS.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUH MOJI PYKOBOJICTBOM
negarora.

Onpenenars BUJ XUMUUYECKON CBSI3U B COEMHEHUU C
HCIIOIB30BAHUEM CXEM.

Onpenensarts CTeNEeHb OKUCICHHUS] XUMHUECKOTO 3JIEMEHTA O
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OKHCANTENBHO-BOCCTAHOBUTEIbHBIE (opmyIie ero CoeIMHEHUs ¢ UCTIONIb30BaHUEM AITOPUTMA.
peakuu (OBP). IIpouecchl okuciaeHus u Onpenensars 3IeMeHT (BEIIECTBO) — OKHCIUTEIb U DJIEMEHT
BoccTaHOBJIEHUSI. OKUCIUTENTU U (BemiecTBO) — BOCCTAHOBUTEIIb.

BOCCTaHOBUTEIIH. OOBACHATD CYLTHOCTD MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHUS.

CocTaBisTh JIEKTPOHHBIN OanaHc ¢ y4€TOM YuCIia OTAAHHBIX U
HPUHATBIX IEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEILHON
pEaKIMU IO AIFOPUTMY pa3d0pa OKUCIUTEIbHO-
BOCCTAHOBUTEIILHON PEAKIIUN.

Mcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUHA TEKCThHI

JdemMoHcTpanuu
OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu: TOpeHne, peakliMy pa3ioKeHUs,
COEAMHEHUS

yueOHUKa Moclie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
MaTepuaibl (IEpUOIUYECKYIO CHCTEMY XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, Tabnuily paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMU U COJIEH B BOJIC, AIIEKTPOXUMUYECKUM Pl
HaIpsHKEHUH METaJlIOB).

9 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TEMBI, OcHoBHoOe coaepKkaHue OcHoBHbIE BU/IbI 1eSITE€IbHOCTH
pacKphIBaloLIne o0yyarommxcst
JAAHHBIA pa3aena

NPOrpamMMmBbl,
U KOJIMYeCTBO YacCoB,
OTBOJMMOE Ha HX
u3ydeHue

Pa3nen 1. BemecTBo U xumuueckue peakun (17 u)
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IloBTOpPEHME M
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/1eJI0B

Kypca 8 kiaacca
(5 9)

Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema
XUMH4YecKuXx diemeHToB M. Y. Menaeneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX MEPUOJOB, KalUs, KAIbLMS U UX
COCJJUHEHUI B COOTBETCTBUH C IOJIOKEHUEM
3JIEMEHTOB B MIEPUOINYECKON CUCTEME U
CTPOCHHEM HUX aTOMOB.

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHMYEeCKUX BEUIECTB (MEXAyHa-pOaAHAs U
TpUBHUANIbHAsA). XMMUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUN, UX TeHEeTUYECKas
CBSI3b HEOPraHUYECKHX BEILECTB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBSA3H U
TUIIBI KPUCTAIIIMUECKUX PEHIETOK. *3aBUCUMOCTh
CBOMCTB BEILLECTB OT UX CTPOEHUS.™
JdeMoHcTpanmun

1. Monienu KpucTamInyecKuX peréTok
HEOPraHWYECKUX BEILECTB.

2. KopoTtkonepuoaHas 1 JUIMHHONEPUOAHAS
¢dopmsl [leproanueckoil CUCTEMbI XUMHYECKUX
anemenToB 1. . Menjeneena

XapakTepru3oBaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
IEPUOOB, KaJIUsA U KaJIbLHUA 10 UX IOJIOKEHUIO
B [Iepnoaunueckoii cucreme /. 1. MenaeneeBa ¢ ornopou Ha
AJITOPUTM.

KnaccugunupoBars 1 Ha3pIBaTh HEOPTAaHUYECKUE BEILIECTBA
U3yUYCHHBIX KJIACCOB C ONOPOI Ha cxemy, TabuuIy
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CBOMCTBA IPUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKUX PEaKLUH C OIIOPOH
Ha CXEMY.

Omnpenenars BUJ XUMUUYECKOM CBSI3U U THIl KPUCTAIIMYECKON
PELIETKY BEIIECTBA C OITOPOM HA CXEMY.

ITporno3upoBaTh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS TIOCIIE TIPEABAPUTEIHLHOTO pa3dopa.

BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha
UH(POPMALIUIO U3 Y4eOHMKA U CIIPABOYHBIX MAaTEpUAIIOB,
IPAMOTHO UCIIOJIB30BaTh NU3Y4CHHBIN IOHATUWHBIN anmapar
Kypca XUMHH.

Hcnonp30BaTh NpH BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIENOBATENIBCKON AEATEIIBHOCTA HAyYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONECPKAHNUS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl MHTEpHETa 1101
PYKOBOJACTBOM II€/1arora.

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHMHYECKHX peaKIHu
(4 )

Knaccuukanuss XUMHUUECKUX  peakiMid 1o
pa3NUYHBIM TpU3HaKaM (TI0 YHCIy U COCTaBy
y4acTBYIOIIMX B  peakUM BEUIeCTB, *TIO
TEII0BOMY 3 (eKTy, M0 HU3MEHEHHUIO CTETeHEH
OKHCIICHUS  XMMHUYECKHX  3JEMEHTOB, IO
00paTUMOCTH, 110 YYacTHIO KaTanuzaropa).™

*JK30- u SH/IOTEPMHUYECKHE peaxiuu,
TepMOXUMHUYECKHe ypaBHeHUs. [loHaTHe O

PaCKpLIBaTL CMBICJI H3YYa€MbIX MOHATHH U IMPpUMCHSATH 3TU

NOHATUA TPU ONHCAHMM CBOMCTB BEIIECTB U HX
IIPEBPALLICHUMN.

KnaccupunupoBaTe XUMUYECKHE pPEAKIUU 10 Pa3IMYHbIM
IIPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIU
OT Pa3IUYHBIX (PAKTOPOB MO PYKOBOJCTBOM yUHUTEJI.
[IporHo3upoBaTh BO3MOXHOCTH TPOTEKAHUS XHMHUYECKUX
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CKOpPOCTH XHMMHM4YeCKOM peakuuu. I[lomarue o

TOMOT€HHBIX W TETEPOreHHBIX  PEaKIHIX.
[TonsaTue 06 0OpaTUMBIX
U HEoOpaTUMBIX  XUMHYECKHX  PEAKIHSIX.

[lonsaTne 0 xuMH4eckoM paBHOBecuu. DaKTOpHI,
BIIUSIOIUE HA CKOPOCTh XMMHUYECKON PEAKIUU U
I10JIO)KEHUE XMMHUECKOIO paBHOBECUS. ™
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu
(271K TPOHHBII OanaHc OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIBHOM peakiun).

JdemMoHcTpauuu

1. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuuu
OT Pa3IUYHBIX (PaKTOPOB.

2. BozpgeiictBue Karaimszaropa Ha CKOPOCTb
XUMHUYECKOH peakiuH.

3. Ilpumepbl HeoOpaTUMBIX H
peakuuii.

4. CmellieHue paBHOBECUSI XMMUUYECKOM peaklinu.

00paTHMBIX

Boruuciaenust

— KOJUYECTBAa BeIIeCTBa, 00BEMAa M MAacCChI
peareHTOoB WM NPOAYKTOB II0 YPAaBHEHUSIM
XAMHYECKUX PEAKIUI

MPEBPALLECHU I B pa3Iu4HbBIX
peIBapUTENbHON PabOTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBiATb NEKTPOHHBIN OalaHC peaKlUu.

HpOI/ISBOI[I/ITL BBIYUCJIICHUA IO XUMHWYCCKUM YPABHCHHAM I10
AIrOpUTMY.

BeicTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ornmopoil Ha uHPOpPMANUI0O K3 Y4eOHHKA M CIPABOYHBIX
MaTepHaJIOB, IPaMOTHO HCIIOJIB30BaTh HU3yYCHHBIN
MOHSATUMHBIN anmnapar Kypca XUMUU nocie
MPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTEpUaa.

Hcnonp30BaTh MpH BBHINOJIHEHUW Y4eOHBIX 3aJaHUl U B

YCIOBUAX I10CJIC

mpouecce I/ICCJ'IGI[OBaTeJ'IBCKOI‘/’I ACATCIIbHOCTH HAy4YHO-
MOITYJIAPHYIO JIATECPpaATypy XUMHNYCCKOI'O COACPpIKaHUsA,
CIIpaBOYHBIC  MaTCpHajibl, PECYPCHI HHTepHCTa II0CJIC

KOHCYJIbTallUU C II€Aarorom.

Tema 2.
DJIeKTPOJMTHYeCKAs
AUCCOLHALMS.
XUMHYECKHE peaKkIuu

B pacTBoOpax
(8 9)

Teopus 37EKTPOIUTUYECKON TUCCOLUALNY.
DNEKTPOIUTHI U HEIIEKTPOIUTHI. KaTnoHsl,
AHHOHBL. *MeXaHU3M JUCCOIUAIIUU BEIICCTB C
Pa3IMYHBIMU BUAAMH XUMUYECKOMN CBSI3H.
Crenenp aucconuanuu.* CuiabHBIC U cla0bIe
3JIEKTPOJIUTBHI.

Peakuun noHHOrO 0OMEHA, YCIOBUS UX
nporekaHus. VIoHHbIe ypaBHEHUS PEaKIIUi.
XHUMHMYECKHE CBOMCTBA KUCJIOT, OCHOBAHUI 1
COJICH B CBETE MPEICTABICHHI 00
ANEKTPONIUTHYECKON nquccounanuu. Cpena

PackpbIBaTh CMBICT U3y4aeMbIX MOHATUH, @ TAKKE CMBICI
TEOPUU BIEKTPOIUTAYECKON JUCCOMALIMH C OTIOPOMl Ha
CXEMBI.

OOBACHATH IPUUHHBI ATIEKTPOIIPOBOI-

HOCTH BOJIHBIX PACTBOPOB C MOMOIIBIO MT€Jarora.

CocTaBnsATh ypaBHEHUS JUCCOIMAIIUN KUCIIOT, IIEI04YeH U
COJIeH, TTOJIHBIE
Y COKpaIIEHHbIC HOHHBIC YPABHEHUS XUMUUYECKHUX PEAKITUN
HOHHOT0 0OMEHa.

[TnarupoBaTh M OCYIIECTBIISITH HA IPAKTUKE XUMUIECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOTIOCHHUSI, IENIATh BHIBOIBI
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pactBopa. [IoHATHE O THAPOIIU3E COJIEN.
KauecTBeHHbIE peakIiy Ha KaTHOHBI

Y aHHUOHBI : XJIOpUA-, OpOMU, HO3U[-, CyIbpat-,

kapOoHaT-, cuimkaT-gocdar- aHHOHBI,

THAPOKCUA-NOHBI KATHOHBI aMMOHUS, Maruus,

KaJIbIIMS, AIIOMHAHUS, eJie3a 2+, 3+ , UHKa,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX..

JdemoHcTpauuu

DneKTpuuecKas MPOBOANMOCTh PACTBOPOB
BEIIIECTB; JIBYKCHHE UOHOB B AJICKTPHUECKOM
noJe.

OnbIThI, UJUTIOCTPUPYIOLTNE TPU3HAKH
MPOTEKAHUS PEAKIINIl HOHHOTO OOMEHA.
OnBITHI 110 ONPEAETCHUIO CPEbl B PACTBOPAX
coJield (XJopuaa HaTpusi, KapOoHaTa HATPUS,
XJIOpUa [IMHKA).

JlabopaTopHble H IPAKTHYECKHE
padoThbI

JlaGopaTopHbIii OMbIT:

Ne8Peakiun HOHHOTO 0OOMEHa B pacTBOpax
JIEKTPOIUTOB: cynbgaTta meau(Il)

U m€nouu, kapOoHaTa HaTPUs U COJISTHOU
KHCJIOTBI, peaKlusl HEUTpanu3aui MEXIy
TUJIPOKCUJIOM KaJusl U COJISTHOM KHCJIOTOM.
Ne9. KadecTBeHHBIE peaKIIMM HA MOHBI B

pacTBope.

[IpakTryeckas pabora:
Ne 1. Pemienne skciepuMeHTaIbHBIX 337124 110
TEME.

Breruuciienus
— [0 YPABHEHUSAM XUMHUUYECKUX PEAKLIMI

0 pe3yJbTaTaM KCIIEPUMEHTA ITOCIIE MPEIBAPUTEIbHON
paboTHI.

CnenoBath npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
IIPY MCIOJIb30BAHUN XUMHYECKOH MOCYBI U 000PYIOBaHUS
10J] KOHTPOJIEM I1e/[arora.

[Tpon3BOANTH BEIYUCIICHUS 110 XUMUYECKUM YPaBHEHUSIM.

BeicTpanBath pa3BEpHYThIC IMCHbMEHHBIE U YCTHBIC OTBETHI C
oropoii Ha HHGOpMaLUIO U3 y4eOHHKA U CTIPABOYHBIX
MaTepUaIOB, TPAMOTHO UCIIOJIb30BATh H3y4YCHHBIH
MOHSATHIHBIN anmapar Kypca XUMHUH OCIIe
MPEABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcronp30BaTh NpH BEITOTHEHUH y4eOHBIX 331aHUH U B
MPOIIECCE UCCIIE0BATEIbCKOM eI TEIbHOCTH HAYYHO-
HOIYJISIPHYIO JIUTEPATYPy XUMHYECKOTO COICPIKAHMS,
CIIpaBOYHBIC MaTepHUalIbl, pecypchl MIHTepHEeTa mocie
KOHCYJIbTAIIMH C T1EaroroM.

Paznen 2. HemeTranjbl 1 UX coennHeHus (24 u)
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Tema 3. O6man
XapaKTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnbl.
I'anorennl

(4 9)

OO01mas xapakTepuCTHKA TaJIOTCHOB.
OCc0OEHHOCTH CTPOCHHS aTOMOB THX DJIEMEHTOB,
XapaKTepHBIC SISl HUX CTEIIEHU OKUCIICHUS.
CrtpoeHue u pu3HIeCcKre CBOMCTBA MPOCTHIX
BEILIECTB — TaJIOT€HOB. X MMHYCCKHNE CBOMCTBA
Ha IIpuMepe XJiopa (B3auMOICHCTBHE C
MeTaJulaMH, HeMeTaJlsiaMu (BOAOPOIOM U
KHCJIOPOAOM), *1etouaMu™). XI0poBoa0poO/I.
CounsHas KUCI0Ta, XUMHYSCKHE CBOMCTBA,
*nonyyenue™, npumenenue. Kauectsennele
peaKkInu Ha rajJoreHuI-uoHbl. *JlelicTBre xjopa
1 XJIOPOBOJIOPOJIa HAa OPTaHU3M YeJIoBeKa. ™
Baxnerime Xaopuasl 1 UX HAXO0XKIECHUE B
MpUpOJIE.

JdeMoHcTpamun

Buneomarepuansl: rajoreHbl 1 UX COCIMHECHHUS.
OO0pa3s1bl XJI0PUIOB.

JlaGopaTopHble M IpaKTHYeCKHE PAGOTHI
JIaGopaTopHbIii OMBIT:

Pacno3znaBanue Xa0pua-HOHOB.

[IpakTryeckas pabora:

Ne 2. TlomyueHue constHOM KUCTIOTHI, U3y4eHUE €€
CBOMCTB.

Breruuciaenus
110 YPABHEHUSM XUMHUUYECKUX PEAKIIUMN.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
HEMETAJUIOB U UX COEAMHEHUH B IIpeJieax MajbIX epHOI0B
Y TIIaBHBIX noArpym Ileproandyeckoi CHCTEMbI XMMUYECKUX
3JIEMEHTOB C YU4ETOM CTPOEHHSI UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepHu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB TAJOT€HOB (Ha MPUMEpPE XJIOpa) U
CJIO’KHBIX BELECTB (XJIOPOBOAOPO/IA, XJIOpHUIa HATpuUs),
CIOCOOBI UX MOJTYYEHHUs, IPUMEHEHUE U 3HAYCHUE B
HPUPOE U )KU3HU YEJIOBEKa MOCIe CTPYKTYPUPOBAHUS
Mmarepuana.

OnpenensaTs raloreHu1-MOHbI B PaCTBOPE € MCIIOJIb30BAaHUEM
Tabnuibl "XapakTepHble peakMi Ha aHUOHBI".

[TnanupoBaTh U OCYIIECTBIATh HA IPAKTHUKE XUMUYECKUE
HKCTIEPUMEHTHI, IPOBOIUTH HAOIIO/ICHNUS, IETIAaTh BBIBOJIBI TI0
pe3yJsibTaTaM 3KCIEepUMEHTa IOocCIIe TPeIBapUTEIbHOM
paboThLI.

Tema 4. O6masn
XapaKTepUCTHKA
XMMHYECKHX IJ1eMEeHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

OO6mrast xapakTepucTuKa 3J1eMeHTOB VIA-
rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB 3THX
3JIEMCHTOB, XapaKTepHI)IG JJIs1 HUX CTCIICHU
okucienus. CtpoeHue u pu3nveckre CBONCTBa
MPOCTBIX BEUIECTB — KUCJIOPOAA U CEPHI.
AnnotpornHbie MOAU(DUKAIINH KHUCIOPOAA U CEPHI.
XHUMUYECKUE CBOKCTBA cephl. BzauMoaencTaue ¢

OOBACHATH 00111E 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
271eMeHTOB VIA-Tpynimsl U UX COEINHEHUN
C Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"M3MeHeHune paguycoB B noarpynmnax".
XapakTepu3oBarh (pU3nUecKHe
U XMMHMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA CEPHI U €€
COCTMHEHUH (CEepOBOIOPO/Ia, OKCUIIOB CEPhI, CEPHOM
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HeMeTaJlJIaMH - BOJIOPOAOM U KHUCIOPOJOM,
MeTaJlJIlaMHi, KOHLIEHTPUPOBAaHHBIMU a30THON U
cepHoil kucinotamu. CepoBOIOpOA, CTPOEHHE,
¢bu3nyecKkre 1 XMMHUYECKHUe CBOICTBa
(KUCTIOTHBIE U BOCCTAaHOBUTEIbHBIE). OKCUIBI
Cepbl KaK MPeICTaBUTENIN KUCIOTHBIX OKCUIOB.
CepHas kucnoTa, GU3N4ecKue 1 XUMHYECKHUE
cBoiicTBa (00IIME KaK MpeICTaBUTENs Klacca
KHCIIOT U *crienuduyeckue™), mpuMeHeHue.
CepHucTast KUCIIOTA.

*XMMHYECKUE PEAKIINH, JIS)KAIIHE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CEpHON
KHUCIIOTBI. ANnapaTsl ¥ NPOTEKAIOIINE B HUX
MpolLiecchl (Ha MpUMepe MPOU3BOJICTBA CEPHOIT
KHUCIO0THI).* CONTM CepHOI KUCIIOTHI,
KaueCTBEHHAas peakius Ha CyIb(paT-HOH.
Haxoxnenue cepbl 1 €€ COETMHEHUI B IPUPOJIE.
*XuMHueckoe 3arps3HeHUe OKPYKAIOIIEeH Cpeibl
COEIMHEHUSIMU Cephbl (KUCIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0
MpenoTBpaleHus. ™ JleMOHCTpanuu
Komnnexkuuu (BugeoMatepuanbl): cepa U e€
COETMHEHUSI.

OOyriuBaHue caxapa 1noj aeiicTBuemM
KOHUEHTPUPOBAHHON CEPHOUN KHUCIIOTHI.

KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX MOYYCHUS,
IIPUMEHEHNE U 3HAaYCHUE B IIPUPOJIE U JKU3HU YEIIOBEKA C
OIIOpPOM Ha CXEMY U IUIAH.

Onpenensats Hanu4Ke Cyab(paT-uOHOB B PaCTBOPE.

OOBSACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepabdoTKOM coeTMHEHNH cepbl IOCIE CTPYKTYPUPOBAHUS
Marepuana.

IInannpoBaTh U OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS, 1€TaTh BBIBOIBI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

CnenoBats npaBuiiaM 06e30nacHoil paboThl B 1abopatopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
110J1 PYKOBOJICTBOM niezarora. [Ipon3BouTh BEIYUCIIEHUS 110
XUMHUYECKHM YPAaBHEHUSM 110 aJITOPUTMY.

Hcnonp30BaTh NpU BHIIOJHEHUH Y4€OHBIX 3aJaHUM TEKCThI
yueOHuKa, cripaBouHble Matepuains! (Ilepuonnyeckyro
cucreMy xumudeckux aanemeHToB 1. . Menneneesa,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U coJiei B
BOJI€, DJIEKTPOXUMHUYECKUI psiJl HAIPSKEHUM METAIIOB).
Hcnonp30Bath NpH BEINTOJHEHUH YUeOHBIX 3aJaHUM U B
IIpOLIECCE MCCIIEI0BATENbCKON AE€ATEIbHOCTH HAY4YHO-
HOMYJIIPHYIO JINTEPATYPY XUMHUYECKOTO COIEP/KaHUS,
CIpaBOYHbIE MaTepuabl, pecypchl MHTEpHEeTa rocine
KOHCYJIBTAIIMH C I1€Jarorom

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:

OOHapy:xeHue cynbhaT-HOHOB.

B3aumogeiicTBre paz0aBieHHON CEPHON KUCIOTHI
C UMHKOM. BuruuciieHust

10 YPaBHEHUSAM XUMHUYECKUX peaKIui
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Tema 5. O61mas
XapaKTepUCTHKA
XHMHUYECKHX 3JIEMEHTOB
VA-rpynnsl. A30T,
dochop u ux
coeJUHEeHHU

(7 4)

OO1m1ast XxapaKTEpUCTHKA SIE€MEHTOB V A-TpyIIIbL.
OcoOeHHOCTH CTPOCHHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIE JJIs1 HUX CTETICHU OKHCIICHHUS.
A30T, pacripocTpaneHue B Ipupoae, pusndeckne
U XuMHU4eckue cBoiictBa. Kpyrosopor azora B
pupoze.

AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE
CBOICTBA, Mojry4eHue u npuMeHenue. Conu
aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE
CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiust
Ha MOHBI aMMOHHSL.

A3o0THas kucnoTa, e€ pu3ndeckue 1 XMMHUUECKHe
cBoMicTBa (00IIME KaK MPeCTaBUTEIS Klacca
KHCJIOT U *cnenuduyeckue™). * Azotucras
Kuciora. Mcrnons30BaHuE HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE MUHEPAJIbHBIX yI0OpeHuil. *
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIeH Cpe/Ibl
COETMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIIH,
3arps3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).
docdop, *amnoTponHbie MOTUPUKALIIH
dbocdopa*, hbusnyeckre 1 XUMUIECKHUE CBOMCTBA.
Oxcun pochopa(V) u pocdopHas kucinora,
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA,
*nomyuenue.* *KauecTBeHHas peakius Ha
¢docdar-noHsL*

*Mcnonb3oBanue pocdaroB B kKauecTse
MUHEPAJIBHBIX YA0OpeHuil.™ 3arpsa3HeHue
IPUPOJHBIX BOJOEMOB (ochaTaMu.

JdemMoHcTpanuu

Konnexnuu: gocdop u ux coequHeHUSI.
B3anMozencTere KOHLIEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEJIBIO.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
3JIEMEHTOB V A-TpyMNIbl U UX COCTUHEHUN ¢ YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUE U XUMUYECKUE CBOWCTBA
MPOCTHIX BEHIECTB a30Ta U (pocdopa u MX CoeAMHEHU I
(ammuaka, cosieid aMMOHHSI, @30THOM KUCIIOTHI, HUTPATOB,
okcuaa pocdopa(V) u pocdopHoii kucnotsl, GpocharTon),
CHOCOOBI MX MOJyYeHUs], IPUMEHEHHUE 1 3HaUeHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

Omnpenensats HOHBI aMMOHHUS U (hocaT-UOHBI B PACTBOPE C
UCIIOJIb30BaHUEM TaOIHIbI " XapakTepHbIC Peakuy Ha
KATHOHBI U aHUOHBI".

OOBSACHATH CyITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
HaXO0XJICHUEM COeMHEeHMH a3oTa u ¢ocdopa B
OKpY>Karollen cpenie.

[TnanupoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIOICHHS, 1€TaTh BBIBOIBI
10 pe3yJibTaTaM dKCIepUu-MeHTa.

CrnenoBats npaBuiiaM 6e30nacHoil paboThI B 1abopatopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCY/bl U 000PY10BaHMSL.

[Tpou3BOaUTE BEIYUCICHUS 110 XUMHUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh MpH BHIOTHEHUH YI€OHBIX 3aJaHUI TEKCThHI
yueOHHKa, CIIPaBOYHbIE MaTepHalibl (IEPUOINUECKYIO
cucremy Xxumuueckux 3seMeHToB 1. 1. Menneneesa,
TaOIHIy paCTBOPUMOCTU KUCJIOT, OCHOBAHHI U COJIEH B
BOJI€, DIIEKTPOXUMUYECKUI s HAPSIKEHUI METAJIOB).

Hcnonp30BaTh NpH BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITEIBHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO COAepKaHUS,
CIPaBOYHBIE MaTepHualbl, pecypcsl IHTEepHETa nocie
KOHCYJIbTAIlH C NeJaroroM
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JIabopaTopHBIE OMBITHI:

1. BzaumonenicTBue cojieili aMMOHHUS C HMIETOYEIO.
2. O3HakoMIIEHHE ¢ 00pa3liaMH a30THBIX U
dhochopHBIX y1OOpEeHUIA.

[IpakTuyeckas padora:

No 10. ITonmyuenue amMmmuaka, U3y4eHHE €ro
CBOJWCTB.

Beruncienus
110 YPaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. O0omas
XapakKkTepuc-

THKA XHMHYECKUX
3jemMeHTOB IVA-
rpynmsbl.

Yraepoa v KpeMHUi U
HX COeTHHEHHS

(8 1)

Yrnepon, amuioTponHbie MoauduKauu rpadur,
anmMa3. B3aumoencTBre ¢ MeTaIaMH,
HeMeTallJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOH U
CEpHOI KUCIIOTaMH, pacCpOCTPAHEHUE B
npupojae, Gu3nuecKrue 1 XMMUYEeCKIe CBONCTBA.
AncopOuus. KpyroBopot yriieposa B mpupoje.
Oxcunpl yriaepona, ux Gpusndeckue

Y XMMHYECKHUE CBOMCTBA, UX JCHCTBUE HA KUBBIE
OpraHHU3MBI, IOyYEHUE U IPUMEHEHHE.
*JKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHBIE C
okcuaom yriuepona(IV); runoresa rmodamsHOTO
MOTETJIEHUS KJIMMaTa; MapHUKOBBINA AP heKT.™
VYrosbHas KUCIOTa U €€ CONU, UX PU3NUECKUE U
XMMHUYECKHE CBOICTBA, MTOJIyY€HUE U
npuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-NOHBI.

*TlepBoHavagbHbIC TOHITHUSI 00 OPraHUYECKUX
BEIIECTBAaX KaK O COETMHEHUSX yriepoaa:
0c00EHHOCTH cocTaBa M cTpoeHus. [lonsaTre o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUPaX,
Oenkax, yrieBojax. MarepuanbHOE €MHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COCIUHEHHM.™
*Kpemuuii, ero puznyeckue 1 XuMHIECKHE
CBOMCTBa (Ha MpUMepe B3aMMOAECHCTBUS C

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3eMeHTOB [V A-rpynmbl U X COEIMHEHUN C Y4ETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh (PU3NIECKHE U XUMHUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB YIVIEpOAa U KPEMHUS U UX COCAUHEHUMN
(OKCHIIOB yTIIepo/ia, YrOJbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPDEMHUEBOW KHUCIOTHI, CUIIMKATOB),
CIOCOOBI MX MOTYYEHUs, TPUMEHEHNE U 3HAUYCHUE B
IPUPOJE U )KU3HU YEJIOBEKA.

Omnpenenste KapOOHAT- M CHIINKAT-

MOHBI B pacTBOPE.

OOBACHATH CYIIHOCTh YKOJOTHYECKUX TTPOOIIEM, CBSI3aAHHBIX C
HaXO0XJIEHUEM YIJIEKHCIIOTO ra3a B OKpYyXaroulei cpene.

WnmrocTpupoBaTh B3aUMOCBSI3b HEOPraHUUECKUX COEIMHEHUM
yriepojia U OpraHUYECKUX BELIECTB MO PYKOBOACTBOM
YUUTEIIA.

[InannpoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI, POBOIUTEH HAOIIOICHHUS, IENIaTh BBIBOIBI 110
pe3yJibTaTaM 3KCIEpUMEHTA MOCE MPEeABAPUTENbHON
paboTHLI.

CnenoBath ipaBuiiaM 6e301acHO paboThI B 1abopaTopuu
MIPU UCTIOJIb30BAHUU XUMHYECKOM TOCYABI U 000PYI0BAHUS.

Hcnonp30Bath npu BHIOJHEHUH YI€OHBIX 3aaHUN TEKCThI
yueOHuKa, cripaBouHble Matepuaisl ([leprogundeckyio
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MeTaJJIaMU ¥ HEMETaJJIaMu ), TOJTy9CHUE U
MIPUMEHEHHUE B DJICKTPOHHUKE. ™

*CoenuHenus KpeMHUs B mpupoje. Oomime
npeacTaBieHus o0 okcuae kpemuus(IV) u
KpeMHUEBOU KuciioTe. CHITUKATHI, UX
WCIIOJIb30BaHUE B OBITY, MEIUIINHE,
MPOMBIUIEHHOCTU. BakHeN e CTpOUTENbHbBIC
MaTrepuaibl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH,
xene300eToH. [Ipobrnembl 6e30macHOTro
HCIIOJIb30BaHUS CTPOUTEIIBHBIX MaTEPHUAJIOB B
IIOBCETHEBHOM KU3HU.*

JdeMoHcTpamun

Mopenu KpUCTAIIIMYECKUX PEIIETOK anmasa,
rpaduta, MOJIEKYIbI (yriepeHa.
AncopO1usi pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuanbl: cCHIIMKaTHAs
MIPOMBIIIIIEHHOCTb.

Mojenu MOJIEeKyJT OpraHUYECKHX BEIIECTB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
JlaGopaTopHbIii OMbIT:

KauecTBennas peaxius Ha kKapOOHAT-HMOH.
[TpakTudeckue paboOTHI:

No 11. IMonydenue yriiekucaoro ra3a u u3ydeHue
ero cBoiicTB. KauecTBeHHas peakiys Ha KapOoHaT-
WOH.

Neo 12. Pemienue skCcriepuMEHTANIbHBIX 3aa4 110
teme «Hemerammbny.

Boruuciaenust

M0 YPaBHEHUSIM XUMHYECKUX PEAKIIHH, €CIn
OJIMH U3 PEareHTOB JaH B BUJE BOJHOIO pacTBOpa
C U3BECTHOM MacCOBOU JIOJ€Ei.

cucreMy XxuMudeckux sinemeHToB 1. 1. Menneneesa,
TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBaHUM U coJieil B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSKEHUN METAJJIOB)
II0CJIE KOHCYJIBTALMM C IIEAArOTOM.

Vcronp30BaTh NMpH BHIOTHEHUN YYEOHBIX 3a/IaHUHA U B
IIPOLIECCE UCCIIEN0BATENBCKON NEATEIBHOCTH HAyYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO COACPIKAHNUS,
CIIPaBOYHbIE MaTepuaisbl, pecypcsl IHTEepHETa nocie
KOHCYJIbTAI[UU C IIEAATOTOM.
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Pa3nen 3. Meta/uibl 4 uX coequHeHus (20 v)

Tema 7. O01ue
CBOHCTBA METAJJIOB
(4 9)

OO6m1ast XapakKTepUCTUKA XUMHUYECKUX JIEMEHTOB
— METaJUIOB HAa OCHOBAaHHUM HX IIOJIOJKCHUS B
[Tepuonuueckoit CHCTEME XHUMHYSCKHX
anementoB  JI. 1. Menneneesa U CTpOEHHs
atomoB. CTpoeHHE MeETaIOB. MeTalmndeckas
CBA3b W  METAUIMYECKass  KpUCTALTMYECKas
peméTKa. DIEKTPOXUMUYECKUIN Ppsii HAPSIKEHUM
MeTaUIOB. OU3NYECKHE U XMMHYCCKHE CBOMCTBA
MeTaiioB.  *OO0mue  crnocoObl  MONTY4YEeHUS
MetauioB. [loHsATHE O KOpPpPO3UM METALIOB M
OCHOBHBIC CIIOCOOBI  3alIUTBI OT KOPPO3HH.
Crnnasel (cTanp, 4yryH, JOpaJFOMUHUNA, OpOH3a),
WX MPUMEHEHHE B OBITY M MPOMBIIIIEHHOCTH. ™

JdeMoncTpamun

O3nakomiieHME C O0Opa3naMyd METalioB U
CIUIaBOB, UX (PU3MUECKUMHU CBONCTBAMH.

Mopenu KpUCTAIIMYECKUX PEIIETOK METAJIOB.
BuneoMarepuansl: KOppo3usl METAJLIOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI
JIaGopaTopHbIE OMBITHI:

O3zHakomieHHE ¢ 00pa3IaMu CIIJIaBOB METAJIOB.
3aBUCHMOCTh CKOpPOCTH pPEaKIUU MeTauia C
KHMCJIOTOM OT IPUPOJBI METAJLIA.

Bpruunciaenus
— M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIin
OJINH U3 PEareHTOB COJEPKUT NIPUMECH

PackppiBaTh CMBICH M3Yy4aeMbIX IOHATUN U NPUMEHATH 3TH
MOHATHSL TPU ONMCAHMM CBOMCTB BEUIECTB M  MX
MIPEBpAILCHU.

OOBsicHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB
JJIEMEHTOB-METAJUIOB U X COCAVMHEHHUU C Y4ETOM CTPOCHUS
UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAIIOB, O0IIKe (pU3NUecKue u
XUMUYECKHE CBOMCTBA METAJLIIOB.

XapakTepu3oBaTh O0LIME CHOCOOBI IMOJYYEHHUS METaJUIOB
1I0CJIE CTPYKTYpUPOBAHUS MaTepHaa.

CnenoBare mpaBuiaMm Oe3omacHOil paboThl B J1a0OpaTOpHU
IIPY UCTIOJIb30BAaHUH XUMUYECKOH ITOCYIBI B 000pYyIOBAHUS.

ITpon3BOIUTE BEIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Vcronp30BaTh MpH BBIOJHEHUH YYEOHBIX 3alaHUIl TEKCTHI
yueOHuKa, crpaBoyHble Marepuansl (Ilepuonnueckyro
cucreMy xumuyeckux daemeHtoB J[. M. Menneneesa,
TaOJIMIly PacTBOPUMOCTH KHCIOT, OCHOBAaHMHM M coijieil B
BOJI€, DJIEKTPOXUMUYECKUI psiJ| HAIPSKEHUM METAJIIOB).

Hcnonb30BaTe NpU BBINOJHEHUHM Y4YeOHBIX 33JaHUN U B
MpOLIECCE  MCCIIENOBATEIBCKOM  JESTEIIBHOCTH  HAY4YHO-
NOMYJISIPHYIO  JIUTEPATypy XHMHUYECKOTO  COJEp)KaHUs,
CIIpaBOYHBIE MaTepuaybl, pecypcsl MHTepHera mocie
IIPEIBAPUTEIBHON KOHCYJIBTALUU C I1€JaroroM
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Tema 8. Baskneimue
MEeTAJLIbI M UX

COeTHHEeHHS
(16 1)

IIenounbie MeTasisl. [lonoxenue B
[Tepuonuueckoit cucreMe XMMUYECKUX

anemenToB J[. 1. MenzeneeBa, CTpoeHUE aTOMOB.

Haxoxnenue B npupose.

®du3nueckue 1 XUMUUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKcuasl u
TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.
[IlesrouHO3EMENBHBIE METAIIIIBI MATHUN U
KaJIbLIW, cTpoeHue aToMoB. [lonoxenue B
[Iepnonnueckoil cucTeMe XUMHYECKUX
anemenToB JI. 1. Menneneea. HaxoxaeHue B
npupoje. Pu3nyeckre U XMMUYECKHE CBOKCTBA.
Baxuneiimue coequHeHus Kaablus (OKCU,
TUAPOKCHU, o). *JKECTKOCTh BOABI M CIIOCOOBI
e€ ycTpaneHus.*

Amomunuii. [Tonoxenue B [lepuoguyeckon
CUCTEME XMMUYECKUX 3eMeHToB 1. U.
MenpeneeBa, ctpoeHue aroMa. Haxoxaenue B
npupoje. Pu3nyeckre U XUMHYECKUE CBONCTBA.
AM@oTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA.
Xeneso: cocras, CBOICTBA U MOJIYYEHHUE.
[Tonoxenue B [lepuonnueckoit cucreme
xumuueckux aneMeHToB . . Menzaeneesa,
cTpoeHne aroma. Haxoxnenue B mpupoze.
dusnyeckue U XMMUIecKHue cBoiicTBa. OKCHUIBI,
ruapokcuabl u conu xenesa(ll)

u xene3a(Ill).

JdemMoHcTpanuu
B3anmopeiicTBre HaTpuUs ¢ BOJIOM.

OKpaIlII/IBaHI/IC IJTaMCHHU MOHAMH HATPUs U KaJInA.

OxkpammBanue MIaMeHH HOHAMU KaJIbITHS.
B3aumonaelictBre okcuaa KajJbIlUs C BOJOW.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB
3JIEMEHTOB-METAJUIOB B IPYMIAaxX U UX COCTUHEHUH ¢ yuéToM
CTPOEHHUSI KX aTOMOB.

XapakTepu3oBaTh GU3NUECKUE U XUMHUUYECKUE CBOICTBA
MPOCTHIX BEIIECTB METANIOB M UX COCAUHEHHM (OKCHIOB,
THJIPOKCHUIOB, COJIEH) C OMOPOI Ha CXeMY, CITIOCOOBI X
MOJIy4€HHUs, IPUMEHEHNE U 3HAUCHUE B IPUPO/JIE U JKU3HU
YyenoBeKa.

Pacnio3naBath C MOMOIIBIO KAUECTBEHHBIX PEAKITNI HOHBI
METAaJUIOB (MarHus, Kaublus, aTFOMUHUS, [IMHKA, JKee3a
(2+), xxenesa (3+), menu (2+) ¢ UCTIONTB30BAaHUEM TAOJHIIBI
"XapakTepHble peaKIiy Ha KAaTUOHBI'".

[1nanrpoBaTh ¥ OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIEPUMEHTBI, TPOBOIUTH HAOIOICHHS, I€TaTh BHIBOABI 110
pe3yabTaTaM 3KCIIEpUMEHTA.

CrnenoBatb npaBuiiaM 6e30MacHoi paboThl B 1a00paTOPHH MIPH
MCIOJIb30BaHNN XUMHUYECKOH MOCY 1Bl U 000PY0BaHHUS.

[Tpou3BOIUTH BBIYUCICHUS [0 XUMUYECKIM YPABHEHHSIM.

BricTpanBath pa3BEpHYThIC MICHbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha UHPOPMAIIHIO U3 Y4eOHHUKA U CITPABOYHBIX
MaTepuaaoB, FPAMOTHO UCIOJIb30BATh NU3YUCHHBIM
MOHSTUHHBIN anmapar Kypca XuMHUH.

Hcnonbs30Bath npu BHITIOJHEHUH YI€OHBIX 3aaHUN U B
MPOILIECCE UCCIEA0BATENBCKOM AESITENIbHOCTA HAYYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUUYECKOTO COICPIKAHNUS,
CIpaBOYHbIE MaTepHalbl, pecypcsl HTepHeTa nocie
MpeABAPUTEIILHON KOHCYIBTAIIUU C TIE1aroroM
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Buneomarepuansl: TOpeHuUE jKene3a B KUCIOPOo/Ie
U XJIOpe.

JlabopaTopHble H NpaKTHYECKHE PAdOThI
JIaGopaTopHBI€ OIIBITHI:

O3zHakoMJyIeHHE ¢ 00pa3aMu aTFOMUHUS U €T0
CILIABOB.

AMQOoTEepHBIC CBOWCTBA THIPOKCUIA ATFOMHHUSI.
KavecTBeHHBIE peakIiui Ha HOHBI )KeJe3a.
[IpakTuueckue padbOTHI:

Ne 13. Pemenue sKciepuMeHTaIbHBIX 3371a4 110
TeMe «MeTaub.

Bprunciaenus
10 YPABHEHUSIM XMMHYECKUX PEAKIIUH.

Paznen 4. Xumus u okpy:xawomas cpeaa (3 1)

Tema 9. BemecTBa n
MaTepuaJIbl B }KU3HHU

YeJIOBEKA
()

*HoBsle MaTepuainsl 1 TexHoIOruu. Bemecrsa u
MaTepHalbl B IOBCEAHEBHOM KU3HH YEIIOBEKA.
Xumus 1 3710poBbe. be3onacHoe ucnosib30BaHne
BEIIECTB M XUMHUECKUX PEAKIUi B OBITY.
[TpupoHBIE HCTOYHUKH YTIEBOJOPOAOB (YTrob,
MPUPOHBIN ra3, HeTh), IPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
MIPOMBIIIICHHOCTH.

OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH.
XUMHUECKOE 3arpsi3sHEHUE OKPY)KAIOIIEeH CpeIbl
(mpenenpHO JOMyCTUMAsT KOHIIEHTPALHS
Bemects — [1JIK).

Posib XUMUM B pellICHUH HKOJIOTHYECKUX
npobiem.*

XapakTepHu30BaTh POJIb XUMHUH B Pa3IMYHbIX cepax
JeSITENIbHOCTH JIFOJIEH, OCHOBHBIE BEILIECTBA U MaTE€pHaJIbI,
MPUMEHSEMBIE B )KU3HU COBPEMEHHOI'O UEJIOBEKA.

OOBSCHATH YCIOBHS 6€30MaCHOTO MCIIOJIb30BAHUS BEIECTB U
XUMHUYECKHX PEaKluil B ObITY.

AHanM3upoBaTh U KPUTHUUYECKU OLIEHUBATh HH(OPMALIHIO
O BIIMSIHUY HPOMBIIIIJIEHHOCTH, CEIbCKOI0 X035HCTBA,
TpaHCIIOPTa U JP. HA COCTOSIHUE OKPY>KAIOILIEN CPE/IbI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb IPU XUMUYECKUX 0)KOTax
Y OTPaBIICHHSIX.

[TpuHuMaTh yyactue B 00CYXI€HHH MPOOIEM XUMUYECKON U
9KOJIOTUYECKOM HAaNPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 0 MPOobsIeMe U IpesiaraTh
BO3MOXKHbBIE YT €€ pelIeHUs ¢ OTIOpOol Ha HUH(OPMALIHIO U3
y4eOHHUKa U CIIpaBOYHbIE MaTepualibl, pecypchl HTEepHeTa.

[Ipu paspaboTke pab6odedl MpPOrpaMMbI

B TeMAaTHU4Y€CKOM IIJIaHUPOBAHHWHU Y4YTE€HblI BO3MOXXHOCTHU HCIOJIb30BAHUA 3JIEKTPOHHBIX (HI/I(l)pOBbIX)
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06pa30BaTEJbHBIX PECYPCOB, SBJSIIUXCA Y4e6HO-METOAUYECKUMU MaTepuasaMu (MyJbTHMeJUHHbIE IPOrpaMMbl, 3JIEKTPOHHbIE YYeOHUKUA U 3aJadyHUKH,
3JIEKTPOHHbIE GUOJUOTEKH, BUPTyaJbHble JIAOOPATOPHUH, UTPOBbIE NMPOrpaMMbl, KOJUIEKIUU HUPPOBBIX 00pa30BaTeNbHBIX PECYPCOB), UCIOJIb3YEMbIMU AJIS
06y4eHUsI U BOCHHTAHUS PA3/JIMYHBIX TPYNI MOJb30BaTesel, NpeACTaBJIeHHbIMH B 3JIeKTPOHHOM (LH(POBOM) BHJE M pPeaJM3yHUIMMH AUAAKTHYECKHE
B0o3MokHOCTH MKT, cofiepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 06 00pa30BaHUM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnunuyectBo 4yacos
Ne HaumeHnoBaHue pa3jesioB u DJIeKTpOHHbIe (LM (POBbIe)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaibHble XUMUYECKHE NOHATHUS
Xumust — BaxkHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c

4eJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nmorexa LIOK

' peakiuu https://m.edso00.ru/7f41837c

Hroro no paszneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubmuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa. ITonsartue o kucinorax 8 1 bubmmnoreka HOK

' 1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c

Hroro 1o pasneny 30



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
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Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepuoauueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
X .
32 Owommemso 8 2 bubmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHbBIE PEAKIIUU
bubnuoreka [{OK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexka OK
p p https://m.edso0o0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOI'PAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ pasi Konrtpoabnbsie IIpakTnuyeckue (cpp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpenue u yriuyonenue 3HaHUN bubmmnoreka [HOK
11 5 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUALIM. bu6muoreka [JOK
1.3 8 1 1 .
XHMMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Uroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

21 OO61mas xapakTepUCTHKA XUMUYECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
06
2 | o : B 10K
' PyHiBL. L-€p https://m.edso0.ru/7f41a636
COENMHEHNS
00 e e
23 newenton VA-tpymms. Asor, dochop 7 BuGorera LIOK
' PYHIIRL ASOT, p https://m.eds00.ru/7f41a636
COeIMHEHHS
06
24 oneweon IVA-rpymm. Viepon . BuGmorexa 10K
' N PYILIEL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no paznemny 25
Pa3zgen 3. MeTa/iIbI M BX COETUHEHU S
. bubnunoreka LIOK
31 Obmwme cBoidcTRa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Bakueiiie MeTaiibl U UX COETUHEHUS 16 https://m.eds00.ru/7f41636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepuaisl B JKH3HH YeJIOBEKa 3 Bubmiorexa TOK
' B P https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
https://m.edsoo.ru/7f41a636
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8 KUIIACC
N KosnuyectBo 4yacos Jata DJIeKTpOoHHbIe U (pOBbIE
, Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Ponps xumuu B 1 02.09.25 bubmuorexa [JOK
’KU3HU YejoBeKa. Tena u BemecTpa R https://m.edsoo.ru/ff0d210c
IlonsaTne o MeTomax 1mMo3HaHUS B bu6mmoreka [JOK
2 XUMHHU ! 03.09.25 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 09.09.25 bubnuorexa [JOK
oOparieHus ¢ 1a00paTOPHBIM o https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cmecu. CrmocoOb! 1 10.09.25 bu6mmoreka [IOK
pasjeneHus cMeceit o https://m.edsoo.ru/ff0d26ca
5 g);m: Tﬁj ’éﬁifé’ftii 13 uMepe 1 16.09.25  Dromuorexa LIOK
ol . PHMEP T https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nmoreka [JOK
6 ATOMBI 1 MOCKYTbI ! 17.09.25 https://m.edsoo.ru/ff0d2a6¢c
; XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 93.09.25 bubnuoteka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMEHTOB T https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0KHBIE B TBa 1 24.09.25 bubmorexa LHOK
POCTRIC H €TI0 © Betee R https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 30.09.25 https://m.edso0.ru/ffod2ds50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 01.10.25 bubmuorexa [JOK

BellecTB. XUMuueckas popmya.

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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BaneHTHOCTh aTOMOB XUMHUYECKUX
9JICMCHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bu6mmoreka [IOK

1 OTHOCHTEIbHAS MOJICKYJISIPHAS Macca 07.1025 https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO 08.10.25 bubmuorexa [JOK
3JIEMEHTA B COCIUHCHUM o https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. 14.10.25 bu6mmoreka [IOK
MogsipHast macca o https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. 15.10.25 bu6mmoreka [IOK
XUMHYecKas peakius o https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA 21.10.95 bubnnoreka [JOK
XUMHAYECKHX PEaKIHii - https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 991025 bubnuorexa [JOK
XUMUYECKUE ypaBHCHUSI o https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BellEeCTBAa 10 ypaBHeHI/I}IN; 05.11.25 bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanus XaMHIecKux
18 peaKHHg) (CO;U/IHeHM;I pasoKeHus 11.11.25 bubnuorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 3HuHKn(:)ne(;[H(c):cTo O606yl?feHI/Ie u 12.11.25 bubmorexa LIOK
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 Kontponbnas padota Nel o reme 18.11.95 bubnuoteka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI o https://m.edsoo.ru/ff0d4290
B — CMECBh I'a30B. TaB
21 B(?;;;,xxa K;c;ﬁpo;s i afe(;jeHT u 19.11.25 bubmorexa LIOK
' https://m.edsoo.ru/ff0d448e
npocrtoe Bemectso. O30H
22 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA 25.11.25 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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KHUCJIOpoJia (peaKkIuy OKUCICHUS,
ropenue). [lonarue 06 okcumax

CriocoOsl MosTy4eHus: KUCI0poia B

https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 26.11.25 https://m.edsoo.ru/f0d497a
[IpuMeHeHHE KHCTIOpOIa
TennoBoit 3¢ ekt XuMuaecKo
24 peakiu, MOHATHE O 02.12.25 bubmuoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- o https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HedTh, yroib ¥ METaH).
25 3al“p513HeI—§I/qu];03jZLyyl;(a CITIOCOOBI z:ro 03.12.25 bubmorexa LHOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «l?lonyquHe u EoanaHne 09.12.25 bubmorexa LHOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bogopon — snemeHT u mpocTtoe 10.12.25 bu6mmoreka [IOK
BelnecTBo. Haxoxxaenue B mpupoje A https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHe CBOMCTBA 16.12.95 bu6mmorexa [IOK
Bosopoza. [IpuMeHeHne Boiopoaa o https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 [lonsaTHE 0 KHCIOTaX U COJAX 17.12.25 https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B 93.12.95 bubnuoteka [JOK
nabopaTopuu o https://m.edsoo.ru/ff0d4dd0
3| dompeenmen cotmpeame somapons 24,1205 ~ BnOmorera LOK
. ’ o https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 Mounsipabiit 00BEM razoB. 3akoH 30.12.25 bubnnorexka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 Brrunciienus 00bEMa, KOJIMUECTBA 13.01.26 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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BEI[ECTBA T'a3a 10 eT0 H3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY

Brruncienus o05EMOB ra3oB MO

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
34 YPABHCHHIG PEAKIIH Ha OCHOBe 14.01.26 https://m.edsg).ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA 20.01.26 BI/I6JI.I/IOTeKa HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 91.01.26 bu6mmoreka [IOK
HHIAKAaTOpax o https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacelennpie 1 HEHACHIIEHHbBIE 97 01.26 bubnuorexa [JOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA o https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 mo Teme
38 «IIpuroroBieHue pacTBOPOB C 28.01.26 bubnunoreka [JOK
OIpeIeIEHHON MacCOBOM J0JIei o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 o teme 1 03.02.26 bubnnoreka [JOK
«Kucnopoza. Bogopoa. Boma» o https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLIUs, 04.02.26 bu6nmoreka [JOK
HOMEHKJIaTypa R https://m.edsoo.ru/ff0d664e
II HHE M XUMHUYECKHE CBOM
41 K;;y;[iblz OCHOBHB?; u S 10.02.26 bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, 11.02.26 bu6nmoreka [JOK
HOMEHKJIaTypa R https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHUYECKHE CBOMCTBA 17.02.26 bubnnorexka [JOK
OCHOBaHUU R https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 18.02.26 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK

45 KHUCJIOT 24.02.26 https://m.edsoo.ru/ffOdfee2
46 fﬁfiéifiiﬂm)efﬁf fﬂiﬁfim 25,0206 ~ Duomorexa [IOK
. A ’ o https://m.edso0.ru/00ad9474
CBOIMCTBa
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 03.03.26 bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX R https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
['eneTnyeckast CBSI3b MEKIY
bu6mmoreka [IOK
48 KJIaccaMu HveopFaHI/ILICCKI/IX 04.03.26 https://m.eds00.ru/00ad9a50
coeIUMHEHN T
49 O606HvleHI/16 U1 CUCTEMAaTHU3aIU 10.03.26 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00ad9ch?2
50 Kg:g;’;‘;f;ﬂiﬁﬁ ii,\g 3r2121::24;nx 1 11,0326  Dromuorexa LIOK
o P R https://m.edsoo.ru/00ad9ela
coeIUHEHN
51| merscossn seneon, Honemme 170306 ~ Bubmmorexa LIOK
c¢ JICMEHTOB. 110 €0 o https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoanueckas cucrema 18.03.26 bubnnoreka [JOK
XuUMHYeckux 3aementos 1. U. R https://m.edsoo.ru/00ada52c
Menaeneena
bu6mmorexa [IOK
53 Tepuozet, rpymiiet, nOArpyms! 24.03.26 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 95 03.26 bubnmnoreka [JOK

sanaep. M3oTonsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000JI04EK

55 aToMoOB 3JieMeHTOB [lepuoanueckoit 07.04.26 BH6H_H0TeKa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 08.04.26 bu6mmoreka [IOK
[epuomnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. 14.04.26 bubnnorexa [HOK
W. MenneneeB — yuéHblil, nenaror u T https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;)MaTI/ISZI_II)I/Iﬂ :gaHI/n?I;l / 1 15.04.26 bubmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas pabota
KonTponbnas padora Ne4 o teme
59 «CtpoeHue aroma. XuMudeckas 1 91.04.26 bubnnorexa [HOK
cBs3b» / Beepoccuiickast T https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB 99 04.26 bubnuoteka [JOK
XHMHYECKHX 3JIEMEHTOB T https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 HNonnas xumMuueckas CBsi3b 28.04.26 hitps://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XuMU4eCKas 99.04.26 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHast 05.05.26 bubnuoreka [IOK
XUMHUYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CreneHb OKUCIICHUS 06.05.26 httos://m.edsoo.ru/00adae28
65 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC 12.05.26 bu6nmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK

66 OKucCIUTeIN 1 BOCCTAHOBUTEIIH 1 13.05.26 https://m.eds0o.ru/00adb076

PesepBHelil ypok. O600IICHHE 1
67 cucTeMaTu3alus 3HaHUH 10 TeMe 1 19.05.26 bubmuorexa [JOK
«CtpoeHue atroma. XMMUYeCKast https://m.edsoo.ru/00ad9cb?2
CBSI3bY»
68 PesepBubIil ypok. O6001eHIE 1 1 20.05.26 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI o https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
ITPOTPAMME
INOYPOYHOE IIJTIAHUPOBAHUE
9 KJIACC
Ne Kosun4yecTBo 4yacos Jata JJleKTpOHHBbIE HU(PPOBHIE
, Tema ypoka Kontpoabnubie IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHHs
padoThI padoThI pecypcbl
[Iepnonnueckuit 3aK0H.

1 [Iepuoanueckas cucrema 1 03.09.25 bu6nmoreka [JOK
XUMHYECKHX 371eMeHTOoB 1. 1. R https://m.edsoo.ru/00adb59e
MeHnpeneeBa

2 32532;);4 giifiiﬁ:f:;::fog 1 03.09.25  Dubimorexa HOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 10.09.25 bubnuoreka [IOK
HEOPTaHMYECKUX BEIIECTB R https://m.edsoo.ru/00adb7e2

4 Bunl XMUMHYECKOM CBA3U U THIEI 1 10.09.25 bu6mmorexa [IOK
KPHCTAJUTNIECKUX PEIIETOK R https://m.edsoo.ru/00adbac6

5 KonTponpnas padora Nel mo Teme 1 1 17.09.25



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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«[ToBTOpEHUE U yriybaeHue
3HAaHUM OCHOBHBIX Pa3/eiioB Kypca
8 kiacca»

KJ'IaCCI/I(l)I/IKaHI/Iﬂ XHUMHUYCCKUX

bu6mmoreka [IOK

6 PeaKIMii 10 Pa3IUYHbIM IIPU3HAKAM 17.09.25 https://m.edsoo.ru/00adbch0
;| Do e sz Do 10K
PCAKIIH. T https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
[TousiTHe 0 XUMHUYECKOM
8 | o cxopoors nrmacrort peasaum 20025  BnGmorera LIOK
p peaKtt o https://m.edso0.ru/00adc28c
U TI0JIOKEHNE XUMUUECKOTO
paBHOBECHS
9 OKuCIUTEbHO- 01.10.25 bu6mmorexa [IOK
BOCCTaHOBHTEIIbHBIC PEAKIIUU o https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON
bubmuorexa [JOK
10 muccounanuu. CUIbHBIE U ca0ble 01.10.25 https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
bu6mmoreka [IOK
11 41 % .10.2
OFHBIC YPaBHCHI peartid 08.10.25 https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE NPEACTABICHUIN 08.10.25 bubnmnoreka [JOK
00 3JCKTPOTUTHUECKOM o https://m.edsoo.ru/00add5d8
JIUCCOLTHAINA
XHUMHU4YeCKHUe CBOMCTBA cojell B
. bubmuorexa [JOK
13 CBETE Hpe,Z[CTaBJ'ICH?I/I 00 15.10.25 https://m.edsoo.ru/00addgb2
ANEKTPOIIUTUIECKON TUCCOIIUAITUU
14 [TonsiTre o rugponuse conei 15.10.25 bubmmorexa LIOK

https://m.edsoo.ru/00add9d4



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
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

15 3HAHUI 221025 https://m.edsoo.ru/00addd12
16 E}E):;chjzjniaiﬁ;ixéme 221025 ~ Dubmorexa [IOK
p o https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o reme

17 «DJIEKTpOIUTUYECKAS 1 05.11.25 bubmumoreka [IOK
qucconuanus. XUMUYECKUe https://m.edso0.ru/00addecO
peaKkIu B PaCTBOPAX»

o | s e psiizs | BT 0K

pHMEp o https://m.edsoo.ru/00addfe2
XJjopa
19 | meemones exoiorma. sompnme 124105  Bubmorexa LIOK
> OIYH ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHHE
| e o 2 0 iz B 0K
yi . . ’ o https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
21| omormctuams pevnatt oo o 191105  bubmorera IOK
peardili, A o https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE

99 OO1as xapakTepuCcTUKa SJIEMEHTOB 19.11.25 bubnmnoreka [JOK
VIA-rpyrmirmsl o https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(DUKAITUU CEPHI.

23 Haxoxnenue cepbl u eé 26.11.95 bu6nmoreka [JOK
COCIMHEHUI B IPUPOJIC. o https://m.edso0.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPHI

24 CepoBoopo/1, CTpoeHue, 96.11.25 bubnmuorexa [JOK

(1)I/ISI/I'-IGCKI/IG U XUMHNYECKHE

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTAa,

bu6mmoreka [IOK

25 (bmfmecm/le 1 XUMUYECKHE 03.12.25 https://m.eds0o.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba

2 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. 03.12.25 bubmumoreka [IOK
XuMHYECKOE 3arpsi3HECHHIE o https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brruncienue MmaccoBoU I0Iu bu6mmoreka [IOK

27 10.12.25 .

BBIXOJIa IPOIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa SJICMCHTOB
VA-rpynmnsl. A3oT,

28 acIpoCTpaHEHUE B IIPUPOJIC 10.12.25 bubmorexa LHOK
pacnpoctp PHPOAE, o https://m.edsoo.ru/00adeeat
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA

R — 171005  BHOmoTexa LIOK

> HOYH o https://m.edsoo.ru/00adf004
Y TIpUMEHEHNE
0 dlonyeenms s woyrente 171005  BHOmorexa LIOK
e > 1Y o https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u 9412 95 bubnuoteka [JOK
XHUMHYECKHE CBOWCTBA o https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMuieckoe 24.12.25 bubmmorexa LIOK

3arpsA3HCHUC Oprxcanmeﬁ Cpeabl
COCOIMHCHUAMU a30Ta

https://m.edsoo0.ru/00adf518



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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docdop. Oxcun dhochopa (V) u

bubmuorexa [JOK
33 dbochopHas KI/ICJIUOTa, busnueckue u 14.01.26 httos://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOWCTBA, MOTyYCHHE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX 14.01.26 bubmuorexa [JOK
yIoOpeHuii. 3arps3HeHue o https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
Yraepon, paclipocTpaHEHHE B
bubmuorexa [JOK
35 HPHPOAS, q)mm(icme " 21.01.26 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcuppl yriaepona, ux pusndeckue
U XMMHYECKHE CBOMCTBA.
bubmuorexa [JOK
36 DKoJoru4eckue npooIemsl, 21.01.26 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
.. bubnuorexa [JOK
37 VYronpHas KUCIIOTA U €€ CoNn 28.01.26 httos://m.eds00.ru/00ae006¢
ITpakTryeckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. 98.01.26 bubnnoreka [JOK
KauecTBeHHas peakiys Ha R https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
39 gefaio;j;f;: o H&iﬁ?ﬂ:ﬁ 0 04.0226  Dromorea IOK
P H R https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiieposa
. bubnuotexa [JOK
40 Kpemuwnii u ero coennuenus 04.02.26 https://m.eds00.ru/00ae080a
ITpakTuyeckas padora Ne 5.
41 Pemrenne skciepuMEHTAIBHBIX 11.02.26 bubnuorexa [IOK

3a71a4 110 TeMe «Bakuenmme
HEMETAJJIBI U UX COSOUHEHUA

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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KontponsHas padora Ne3 o reme

. bubmmoreka [JOK
42 «BaxHeime HeMeTaJIbl U UX 1 11.02.26 https://m.eds00.ru/00ae0e18
COCJIMHCHHM S
OO6mras XxapakTeprucTruKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJI0B. MeTajindueckas CBsI3b 1 bu6mmoreka [IOK
43 18.02.26
MeTaJUTn4YecKas KpUCTa/UInIecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
. bubnuorexa [JOK
44 BHGKTpoxmequKM pAR 18.02.26 https://m.edso00.ru/00ae1156
HaIPsDKCHUN METAIIJIOB
O61ue cnocoObl MOTy4YeHHs
o | o Crme B sipzs | BiSmoa K
ypast o https://m.edsoo.ru/00ae1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
bu6nmoreka [JOK
46 [lonsiTHE O KOPPO3UU METAJIOB 25.02.26 hitps://m.edso0.ru/00ae1278
bu6mmorexa [IOK
47 IHenosrbte MeTaIEr 04.03.26 https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U 04.03.26 BI/I6J‘I-I/IOTeKa HOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 11.03.26 bu6mmoreka [IOK
KaJIbIIMHA U MarHUH T https://m.edsoo.ru/00ae15e8
. bubnmoreka [JOK
50 Baxnelinme coenMHEHNS KIS 11.03.26 https://m.eds0o.ru/00ae15e8
51 O06o001meHre 1 CHCTEMaTH3aIIHS 18.03.26

3HAHUH



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuorexa [JOK

52 yCTpaHEHUs 18.03.26 https://m.edsoo.ru/00ae1886
53 H}Eiﬁigsg?opf ;T;;Ioirllzg o 25.03.26,  Dromoreia LIOK
. A A R https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmmoreka [JOK
>4 Admtomuiii 25.03.26 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 08.04.26 bubmuorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 AKeneso 08.04.26 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 15.04.26 bu6mmoreka [IOK
xenesa (1) u sxemesa (111) T https://m.edsoo.ru/00ae35e6
58 O6O6HUIGHI/I€ Y CUCTEMAaTH3aIHS 15.04.26
3HaHUI
[IpakTuueckas padora Ne 7.
59 Perenne skciepuMEHTAIBHBIX 22 04.96 bubnuoreka [IOK
3a1a4 1o reme «Baxueime o https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIN OJUH
60 W3 pEeareHTOB JIaH B U30BITKE WIIN 99 04.26 bu6mmoreka [IOK
COZCPKUT TIpUMeCH. Boraucienus o https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXO/Ia IPOYKTa
peakuumn
61 O6O6HVIGHI/Ie Y CHCTEeMaTH3aIus 99.04.26
3HaHUI
6 KontponbHas padora Ne4 o reme 99.04.26

«Baxaelnme MeTayuibl U UX



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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COCITUHEHUS

63 BemectBa u NiaTepI/IaJILI B 1 06.05.26 BI/I6J‘I.I/IOTeKa [HOK
IMOBCETHEBHOM KWU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK

64 OKpYIKaroIien cpeibl 1 06.05.26 https://m.edsoo.ru/00ae4270
Posnb xumum B perieHuu bubnuorexa [JOK

65 HKOJIOTHYECKUX MPOOIIEM . 13.05.26 https://m.edsoo.ru/00ae4270

66 PezepHblit ypok. O6001eHuE 1 1 13.05.26 bubmuorexa [IOK
crcTeMaTH3aIus 3HaHU R https://m.edsoo.ru/00ae0d0a

67 PesepBHrlit ypok. O60011eHNE 1 1 20.05.26 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI o https://m.edso0.ru/00adb33c

68 PezepBHbiit ypok. O6001eHue u 1 20.05.26 bubnnorexa [HOK
crCcTeMaTH3aIus 3HaHU R https://m.edsoo.ru/00ad9ch?2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX [OHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0Js XHMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKaLMsi  PEaKIHil:  peakuuu  COSAMHEHMS,  PEaKIUH
pa3IOKEHUs, PEAaKIHMW 3aMELICHHs, peakuuu oOMeHa, O5K30- |
SHAOTEPMUYECKUE PEaKIHUH, TeroBoi 3¢ (dEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHHA U

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

14

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN
pacKpbIBaTb  CMBICI  3aKOHOB  COXpPAHEHUs MacChl  BEILECTB,
IIOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYE€HMs, 3aKOHA

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIUH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

1.8

BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAaccChl
BEIIECTB
BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE




65

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJIO/IEHHE,
U3MEPEHHE,  MOJICIIMPOBAaHUE,  OAKCHEPUMEHT  (pealbHBId |

MBICJICHHBIN )

2.1

ITo Teme: «BaxxHelne npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

2.3

2.4

2.5

OIIPEICTIATh MPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

KJIacCH(UIUPOBATH HEOPraHUYECKUE BELIECTBA

XapaKTepu30BaTh (ONMUCHIBATH) OONME XHMHUYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KIJIACCOB, IOATBEpPXKIas ONHCAHUE MpUMEpaMu
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/If/'I
NPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCylIOH W
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU [0 BBINOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrlo3HaBaHWIO pPACTBOPOB IIeJoYedd U KUCIOT C TOMOIIbIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas OpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIIpHAs WM HENOJIApHAs KOBAJICHTHasl CBs3b,
JJIEKTPOOTPUILIATEILHOCTE, HWOHHAs CBA3b, HOH, KaTWUOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUE 3JICMCHTHI
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3.3

3.4

3.5

3.6

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mobounas mnoxarpymnmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

COOTHOCHTH  O0O3HAYEHHUs, KOTOpblE UMEIOTCA B  Tabmuie
«[lepuonuyeckass  cucTeMa  XUMHYECKMX  anementoB  JI.M.
MeHILeHeeBa)) C YHCIIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOGHI/Iﬂ aTOMOB
XUMHUYCCKHUX JJIEMEHTOB (COCTaB M 3apsj sapa, oOIiee YHCIOo

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1

ITo Teme: «BemecTBO U XUMHUYECKas pCaKkuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs AUCCOIHAIIMS,
peaknMu MOHHOrOo OOMeHa, KaTallu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHA,
MeTaJuIn4ecKas), KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaknuun

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHUA U
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MIPUMCHATH OTU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI

13

14

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM ITUCCOLMAIIMN KUCIIOT,
miesiouei M CoJied, IMOJIHbIE W COKpAlIEHHBIE YpaBHEHUS peakiuil

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkiuu

2.1

Ilo Ttemam: «Hemeramnel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIIUX CYHICCTBOBAHNC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

clenoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TMOCYIOW U
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPXKIAIOIIMEe KadyeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MyTEM XJIOPHUA-,
Opomua, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIast CPENa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnonsatuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON JEATENbHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,

BBISAABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3EH — Il U3YUCHUA
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CBOMCTB BEIIECTB M XUMHUYECKHX PEAKINN; €CTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITOHATUA

[Ipenver xumun. Poib XUMHUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. YncTteie BemecTBa U cMmecu. CriocoObl
pas3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC Y4CHUC

1.4

1.5

1.6

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocHuTenLHas aTOMHas macca.
OTtHocuTeabHAs MOJICKYJISIpHAd Macca. MaccoBas g0 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMUYECKHUX COETVHEHUIN
dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX pCaKI_II/Iﬁ (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOI TOCYI0H, C MpaBUIaMH
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1aboOpaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHHe (U3MYECKHX CBOWCTB 00pasloB
HEOPraHWYECKUX BEIIeCTB, HaOMoneHne (u3mdeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KUTMIEHHE U KOHJCHCAIHs BOJIbI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U OINHCaHUE

NPU3HAKOB TMPOTEKAHHWA XHMMHUYECKHMX peakuuid (pa3joxkeHHe caxapa,
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B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHUCTBHE Kelie3a ¢ PaCTBOPOM
comm meau(ll), n3yuenue cnmocoOoB pasaeneHuss cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILISAIUS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKHU MOBAPEHHOI coyu, HAOIIOIeHNE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

2.1

2.2

2.3

2.4

2.5

2.6

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopom — sneMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anoTponHas MoaAupUKaLys KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIAOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,

ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopoa — snemeHT U mpocroe BeriectBo. HaxoskieHue Bopopoaa B HPHPOJE,
¢u3ndyecKkre W XHMHUYECKHE CBOWCTBA, NPUMEHECHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnots! u conn
MounspHblii 00bEM Ta30B. Pacu€Thbl 10 XMMUYECKUM ypaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL
HaceiiienHbple 1 HEHACHIIIEHHBIE pacTBOPbL. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEeHUE MNPUPOIHbIX BOA. OXpaHa M OYHCTKa
MIPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeaunenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnyueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Knaccudukanuss ocHoOBaHUUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMUMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnorel. Knaccupukanus kucnor. Homenkiatypa kucinor. Ousuueckue u
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2.9

2.10

211

XUMHYECKHE CBoOMcTBa KHCIOT. Pgan axkxtuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

Conu. Homenknarypa coseil. @uznyeckue M XUMHYECKHE CBOMCTBA COJICH.

[Tonyuenue coisen
I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COCTUHEHUM

XUMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COACpKaHUsA
KHUCITIOpOJia B BO3/yXe, MOJIyueHUEe, COOMpaHue, pacrno3HaBaHUE U H3Yy4YCHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus: TopeHus (moxkapa), 03HaKOMIICHUE C
o0Opa3llaMi OKCHJOB U OIMCaHWE HUX CBOWCTB, TONy4eHHe, coOupaHue,
pacro3HaBaHHE U H3y4YeHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aHMMOJCIHCTBHE
Bozopoaa ¢ okcuaoMm Menu(ll) (BO3MOXKHO HUCIIOIB30BAHKE BHICOMATEPHUAIIOB),
HaOmo/ieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
MNPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHONM MAaCCOBOM JIOJIEW pAacTBOPEHHOTO
BELIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIaMd (HaTpUeM U KaJlbIHEM)
(BO3MOXHO HCMOJb30BaHUE BUICOMATEPHUATIOB), OIpPEIEICHHE PAaCcTBOPOB
KUCJIOT W IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJAECHHE W3MEHEHUs
OKpaCKM HHJIHMKAaTOpPOB B pPAcTBOPAaX KHCIOT M IIEJIOYeH, H3ydeHHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIU3allii, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO METaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeime Kiacchl HEOpPraHUYECKHX

COEIMHEHUI»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMEIbHbIC METalIbI,
TaJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX eMeHToB J[. 1.

Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOHAS (hopMbI
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[lepuoauueckoit cuctembl xuMuueckux adnemeHToB [[.M. MeHnneneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB

neépuoaa U IrpyImiibl 3JICMEHTA

3.3

Crpoenue atomoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTM M3MEHEHHsI paauyca arOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM M IEepUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'paXKIaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBPHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHUSA M BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBUTEIIN

3.7

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aI/IMOI[CI\/'ICTBI/IC THAPOKCHAA LUHKA C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBITOB, WINIFOCTPUPYIOHIUX MIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX pEaKuil (TrOpeHue, peakliuy pa3ioKeHUsl, COeTMHEHUS)

9 KITACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

11

1.2

BemecTBo 1 xummnueckas peakuus. [ToBropenue

[Tepnonnueckuit 3axoH. Ileprnoanyeckas cucrema XuMu4ecKux snemeHToB J[.1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM UX ATOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
U BUja XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX

BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHas). XMMHUUYECKUE CBOWCTBA BELIECTB,
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13

OTHOCAINUXCA K  pasIMdYHbIM  KjJacCaM  HEOPTraHUYCCKUX COC,I[PIHGHHﬁ,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Krnaccudukanus XuMHYeckux peakiuii o pa3InuyHbIM IpU3HaKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBOoMY 3 dekry, mo
M3MCHEHHIO CTETEHEeH OKHMCICHUS XMMUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTUIO KaTajuu3aropa). OK30- M  SHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pE€aKknuun

14

1.5

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PpCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€CTCPOrCHHBIX PCAKIUAX. IlonsTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
CDaKTOpr, BJIMAOINNEC Ha CKOPOCTb XHUMHUYECKOU pCakKlluku W II0JIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C UCIOJIb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakiuu nonHoro obmeHa. YcClIOBUsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJICKTPOJUTHUUYECKON

Aucconuranuu. KauectBeHHEIC PCaKi Ha NOHBI. Ilonstue o THapOJIN3C cojieit

1.7

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMUECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peakiuu OT BO3IACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALMM  KUCIIOT, IIejao4Ye u coiedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUe OcajKa, BhIJCIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLuil (FOpeHue, peakiy pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4




73

Hemeramie! 1 ux COCIUHCHUA

2.1

2.2

OOmas xapaktepuctuka raiaoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusi. Ctpoenue u Gu3NyecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajUlaMH, IiesiouaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, [IOJIy4eHHE, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HAa OPraHM3M 4eJoBeKa. BakHelline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u pu3nyecKrue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIopo/a U cepbl. XUMHUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
(1)I/I3I/I‘-I€CKI/IG A XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPpbl KaK MNPCACTAaBUTCIIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUSCKHUE
peaxiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxaeHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpeaAOTBPAIICHU A

2.3

OOmiass xapakTepucTuka d1eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paCIpOCTPAHEHHE B IPUPOJIE,
¢dbu3nueckrue U XUMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MuecKkue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, TMpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIyYeHHUeE,
¢u3nueckue W XUMHUYECKHE CBOWMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduaeckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHHUS B
KaueCcTBE MHUHEPAIbHBIX yM0oOpeHHil. XUMUYECKOe 3arpsi3HEHUE OKPYKAIoIIeH
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusndeckue u
XMMUYECKHEe CBOMCTBa, monydeHue. Vcnonb3zoBanue ¢ochaToB B KauyecTBe

MUHEPAJIbHBIX YI00pEeHUI
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2.5

2.6

O6mas xapaktepuctuka diemMeHTOB |VA-rpynmber. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTENEHW OKUCIEHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPaHEHHE B MPHPOIE, (U3NYECCKHE M XUMHUYCCKHE
cBoiicTtBa. Aacopomusi. Kpyrosopot yriepoaa B npupoje. OKCUabl yrieposa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JIEHCTBHE HA JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C OKCHUIOM
yriuepona(lV); rumoresa rino0adbHOTO MOTEIUICHHS KIIMMaTa, HMapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H

CEJILCKOM XO3AHCTBE

[TepBoHaYaNIbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIeH, STaHOJ, TJIMIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuyeckoe crpoeHue. [lonstue o Ouoigoruyecku
BaKHBIX BEILECTBAX: XHpax, OeNmKax, yrieBoJaXx — W HUX POJIU B KHU3IHU
yesoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBONCTBA, IOJNIyYCHUE U
npumenenue. CoenuHeHus KpemMHHUsi B mpupojge. OOmue mpeactaBieHuss 0o
okcuae kpemuusi(1V) u kpemaneBoi kucinote. CUIUKAThI, UX UCTOJIb30BAHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHTIIHE CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIiOB B HOBCCI[HGBHOﬁ KHU3HU

XUMHUECKUH HSKCIEPUMEHT: H3y4eHHe o0pa3IloB HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEeakIMid Ha XJIOpUA-
WOHBI W HaOIIOJICHHE MPHU3HAKOB WX TMPOTEKAHUs;, OIBITHL, OTPAKAIOIINE
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPHUJIOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEPHOIl KHUCIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux

COeMHEHUI (BO3MOXKHO HCIIOJNIb30BaHUE BHJCOMATEpHANIOB), OOpa3laMu
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a30THBIX U (OChHOPHBIX YAOOPEHUH; OJIyYeHUE, COOMPaHKE, pacliO3HABAHHUE U
M3y4YeHUE CBOMCTB aMMHUaKa; MPOBEJICHHE KAaYeCTBEHHBIX pEaKIMil Ha HOH
amMMoHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKAHHS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJICOMATEPHANIOB); H3yUE€HHE MOJENIeH KPUCTAIUTMUECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM
azcopOLMU PacTBOPEHHBIX BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, cOOMpaHHe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJEKUCIOro ra3a; IpOBelIeHHWE KayeCTBEHHBIX peaklHuil Ha kapOoHAT- U
CUJIMKAT-UOHBl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHHS; O3HAKOMIICHHE C
MPOAYKIIMEH CUIMKATHON MPOMBIIIJICHHOCTH; PEIICHHE AIKCIIEPUMEHTATbHBIX

3aJa4 110 TEMC «BaskHelIe HeMeTauIbl U UX COCINHCHUA»

MerTaisl 1 UX COSIUHEHUS

3.1

OOw1ast XxapaKTepuUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxennss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTallInyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaprI)KeHHfI MCTAJJIOB

3.2

3.3

3.4

duznyecknue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue croco0bl MOMyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; cCTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

llemouHo3eMenbHEIC  METalabl MArHMA W KajlbIUH: TIOJOXKCHUE B
[Tepuonuueckoit cucreme xumuueckux saeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKHUE CBOMCTBA
MarHus W Kaublusl. Baxxuedmme coequHeHUs KanbIus (OKCHA, THIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

ANIOMMHUI: TIONOXKCHHE B HCpPIOIlPI‘-ICCKOﬁ CUCTEME XHMHYCCKHX DJSJICMCHTOB

J.. MennaeneeBa; CTpO€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
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3.6

3.7

4.1

XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxxenne B [lepuoanueckoit cucreme Xxumudeckux siaeMenToB J[. M.
MenpeneeBa; CTpOo€HHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue wu
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl B coiu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJTy4eHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMHi METAJUIOB U CILIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; W3YYCHHE PE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSL  OKCHJIAa KaJbLUSA ¥ HATpuUsi C BOAOH  (BO3MOIKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HCCIICIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); TMPU3HAKOB MPOTECKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanplus, amromunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0JICHNE U ONKMCAHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUIACOMATEPHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHeime MeTasibl 1

HUX COCIUHCHU
XHUMHMS M OKpYXaromas cpeaa

HoBble maTepuanbl u TexHonoruu. BeliectBa n matepuanbl B MOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUs U 370poBbe. be3ornacHoe UCIonp30BaHNE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momolb Mpu XMMHYECKUX OXKOTaxX U

OTpAaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeast [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble HMCTOYHUKH YTIEBOJOPOAOB (Yyrojib, MPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6LITy W NPOMBIIIINICHHOCTH

4.3

XHUMHUYECKHI OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTCcpHraIoB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)

IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA
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Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

1

11

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHYECKON
JeSITEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum‘/’I; YMCHHC HCIIOJb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaIbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHN TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYarOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeTbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHUCCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuMs, peakuUuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMelleHus, peakuy oOMeHa, TeruioBod 3¢ (eKT peakuuu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHLEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHast
opburtanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIIEHHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, IOJISPHAs U HEMOJISIPHAs

KOBaJICHTHas CBs3b, HOHHAaA CBA3b, METaAJUIMYECKas CBA3b,
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2.2

KpUCTAJUIMYeCKass peleérka (aroMHas, HOHHAsA, MeTaJuIndecKas,
MOJIEKYJISIPHAs), MOH, KAaTUOH, aHMOH, JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALMs, PpEaKUUd HMOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEIIb, OKHCIEHHE M  BOCCTAHOBICHHE, 3IIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CILIABbI

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMMH: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINT
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHME MTPaBUIIbHO UCIOIb30BaTh U3yUYEHHbBIE BELIECTBA U MaTepUalbl
(B TOM wuHCcIe MHHEpaJbHbIC YAOOpPEHMs, METaulbl U CIUIABBI,
IOPOAYKTHl TEepPepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOTo Tras3a, He(TH) B OBITY, CEICKOM XO34HCTBE, Ha
MIPOM3BOJICTBE M TOHUMAaHHE 3HAUEHUS KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHn3Ma 4eJoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHHUE BEILIECTB

H XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIOBCKA M OKPYKAIOIIYIO

HPUPOJHYIO Cpey

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUX

yu4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W Hay4HO-TIOMYJSpHas JUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

BJ'IaIIeHI/Ie OCHOBaMH MOHSITHIHOIO arrmapara U CHMBOJIMYCCKOTO
A3bIKa XUMHH JJIs1 COCTaABJICHUS (bOpMyJ'I HCOpPTaHNYCCKUX BEIICCTB,
ypaBHCHI/Iﬁ XUMHUYCCKUX peaK].[PIfI; OCHOBaMH XUMHYECKOM

HomeHknatypsl (IUPAC u TpuBHanbHOIN)
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YMeHue oOBSACHATH CBSI3b TOJOKEHHs deMeHTa B Ilepuonnueckoi

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIGKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KA U KAJIbLIUA
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJIABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue kinaccuumpoBarth:
7.1 XAMHYECKHE 3JIEMEHTHI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HoHa
8. BUJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBath (GPU3HMUECKUe U XUMUYECKHE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHuii,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (BOjAa,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHUIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okecuasl yrinepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHas, yronbpHas, KpeMHUEBAsI KUCTIOTA U UX COJIH)
93 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
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3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

VYMeHre cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUS peaKHI/Ifl, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIMX TEHETUICCKYIO B3aUMOCBSI3b MEX/Ty HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCUTCIIGHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCIMHCHUHT
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHMSIM XUMHUECKUX PEAKIMid W HAXOJUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy pearceHTOB WIH ITPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE) MTPU U3yUYCHUU BEIICCTB
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YyYEeHUE U OMHUcaHue (HU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMMU, OIIBITHI,
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WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKlnui

13.2

13.3

13.4

U3y4eHHe CIIOCO00B pasJeeH s cMecel

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

pPacTBOPEHHOIO BeLIeCTBa

135

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrdM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

13.8

14

141

14.2

XUMHUYECKHE  OKCHEPUMEHTHI,  WIUIIOCTPUPYIONIME  TPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHS,
xenesa (2+) u xenesa (3+), menu (2+), nuHKA

Ymenue:

MPEJICTABIATh  PE3yIbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJOB,
JIOKA3aTeNbCTB, TpaUKOB W TaOMUI] M BBISBIATH JMIUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXy PEATbHO HAOTIOaeMBIMU XUMHYCCKHMH
SBIICHUSIMU U TIPOIIECCAMHU, TPOUCXOASIIMMHU B MAKPO- U MUKPOMUPE,

OOBSICHATH TPUYUHBI MHOTOOOpa3Hsi BEIICCTB
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INIEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

[TepBoHayaIbHBIE XUMUYECKUE MTOHSATHUS
UYucrsie BemecTBa U cMecu. CriocoObl pa3zieneHus cMecei

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTBHl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

13

14

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA
3aKOH MNOCTOSHCTBAa cocTaBa BemnlecTB. OTHOcCHTEIbHAas aTOMHAs Macca.

OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0is XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MossipHass macca. MoOJsIpHBIE 00BbEM Tra3oB.
B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €UHUIL] BEIIECTBA

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pcakuusa nu eé IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHUA

2.1

2.2

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCEMa XHUMHUYCCKHX 3JIJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMH4YecKux ieMeHTos J1.1.
MenneneeBa. [lepuoast u rpymmbl. OU3NYECKUN CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB MEepPUOa U TPYIIIHI AJIEMEHTa

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  00070YeK aToOMOB TepBBIX 20 XHUMHYECKHUX DJIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusi (paguyca aToMOB, DJEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX MW HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHCHUHA B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBA3b.

Meranauueckas cBSI3b
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3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, WOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYSCKOH CBSI3U

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KHUCIIBIX)

4.2

4.3

4.4

dusnyeckue W XUMHUYECKHUE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30ta, hochopa, yriepoia, KpeMHUsI

dusuyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HATpUS, KU, MAaTHUS M KaJIbIHsl, QTFOMHUHUS, XKelle3a. DJIeKTPOXUMHUYCCKHMA

PAI HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

4.6

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yrrepona(ll, 1V), kxpemuus(1V). TTonyuenune
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIA rpynn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

4.7

XVMHYECKUE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyeHue oOCHOBaHMM U

aM(pOTEPHBIX THIAPOKCHJIOB

4.8

4.9

4.10

411

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHOW, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHUYECKHE CBOWCTBAa KOHIEHTPHUPOBAHHOM CEpHOW M a30THOM KHCIIOT.

[Toyyenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tonyuenune, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMHaKa,
YIJIEKUCIIOro Ta3a B 1JabopaTopuu

[ToryueHne amMMuaka, cepHOM M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. O01ue

CIIOCOOBI TIOTYYEHUS METAJUIOB
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4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

5.1

5.2

XUMUYECKUE PEAKIIUU

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOILIMX B PEAKIMU BELIECTB, 0 TeIIoBOMY 3(¢eKkTy, 1Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

TennoBoil 3¢ heKT XUMHUYECKON peaKkIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA

5.3

OKuUCINUTEIBHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAHOBHUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc

OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM pCaKuu

5.4

5.5

6.1

6.2

6.3

6.4

6.5

TeopI/m SHeKTpOHHTquCKOﬁ Juccouuanuu. KaTI/IOHbI, AHHUOHBI. 9J'IeKTp0J'II/ITbI u

HEBJICKTPOJIUTHI. CuibHbIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcconranmmn

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN
XHUMHS ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCTOJIb30BAaHUE BEUIECTB M XUMHUECKHX peakuui B JabopaTopuu u OBITY.

HepBaﬂ moMoup MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nomyctumas konueHtpauus BemiectB (ITAK). Ponp xumuum B
pELICHUH HKOJOTMYECKMX Mpo0ieM. YcCuieHHe MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepswi, azora, docdopa, yriaeposaa, KpEMHUS U UX COCIUHEHUN B
OBITYy, MeIWIIMHEe, MPOMBIIIJIEHHOCTH M CelbCKOM Xo3saiicTBe. [IpumeHeHue
METAJIJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX coeAuHeHH. [IoHsITHEe 0 KOPPO3UU METAIJIOB, OCHOBHBIE
CIoCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHble WCTOYHUKU YTIAEBOAOPOIOB (Yroib, HPUPOIHBIA Ta3, HEPTH),
MIPOJIYKTHI MX mepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHaYaNbHBIC TOHATHS OO0 OpPraHUYECKUX BEIECTBaX KaK O COCIMHCHHSX
yrieposaa (MeTaH, 9TaH, STHJICH, alleTUIIeH, STaHOJ, TJMIIEPUH, YKCYCHas KUCIIOTA).
[ToHsiTHE O OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KUpaX, OCKax, yrIIeBOJaX — U UX

PO B )KU3HU YCIIOBCKA
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7 Pacuérsr:
7.1 1o (opMyaaM XUMUYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET bBu6auorexa IIOK https://m.edsoo.ru/



https://m.edsoo.ru/
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