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[NHOACHUTEJIbHAA 3AIINCKA

®enepanbHas paboyas mporpaMma Mo XUMHUHU AJI1 OOyYaroIIMUXCS C 3aEpPKKOU
ncuxuyeckoro pasButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOIIEro 0Opa3zoBaHUS
MOATOTOBJIEHa Ha ocHoBe DenepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra ocHoBHoro obomiero oOpazoBanusi (Ilpuka3 Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), denepanbHOil aganTHPOBAHHOU
00pa3oBarebHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs JJisi OOy4arOIMIUXCs C
OrpaHUYE€HHBIMU BO3MOKHOCTAMHU 3710poBbs ([Iprka3 Munnpocsenienuss Poccun ot 24
HOs1Opst 2022 1. No 1025), denepanbHoii pabodeil mporpamMmbl OCHOBHOTO OOIIETO
oOpazoBaHusi 1O YyuyeOHOMY TMpeaMeTy «Xumusi», DeaepasbHON MPOTPaMMBI
BOCIIUTAHUS, C YYETOM paCIpeAeICHHBIX MO KJjaccaMm MPOBEPSEMbIX TPEOOBaHUN K
pesyabraram ocBoeHusi denepanbHON alanTUPOBAHHOW 00pa30BaTebHOM MPOrpaMMBbl
OCHOBHOTro o0OImIero o0pa3oBaHUs Il OOyYarolIUXcs C 3aJeP>KKOM MCUXUYECKOTO
Pa3BUTHSA U DJIEMEHTOB COJICPKaHMsI, MPEJCTABICHHBIX B YHUBEPCAITHHOM Ko uKaTrope
no xumuu, KoHuenuuu npenogaBaHus y4eOHOro TpeaMeTa «XHUMUS» B
oOpa3zoBarenbHbIX opranuzanusx PO, peanusyronmx ocHOBHbIE 00111€00pa3oBaTeIbHbIE
IPOrpaMMBI.

[Iporpamma o xumum pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU paboueil mporpaMmsl 1o y4eOHOMY IIPEIMETY.

VYyeOubiii  mpeameT  «XHUMHS» ~ BXOIUT B TNPEIMETHYIO  00JiacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cucTemMe ecTecCTBEHHOHAYyYHOro 0Opa3oBaHMs
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMAeT BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMUpOBaHMM HAYyYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBHI XHMHUYECKUX 3HAHHMH,
HEOOXOUMBIX [IJIi TIOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M 0€30MacHOTO IS
YelloBeKa W OKpYy)Kaloled ero cpeabl oOpa3a >KM3HU, a TakkKe B BOCIHUTAHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh U3y4eHUs] XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM S3BIKOM,
COOJIIOICHUEM TIpaBUJI  O€30MacHOM pPabOThl TMPH  BBIMOJHEHHH XUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMHUU C IPYTUMH IPEAMETAMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYAET B c€0S1 OCHOBBI HEOPTaHWYECKON U OPraHUYECKON XUMUHU.
I'maBHOM uaeel mporpaMMsl SBJISIETCS CO3/aHre 0a30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHUH
M0 XUMUH, BBIPAXKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy OOYYalOIIUXCS M HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conep:xanuu JaHHOTO Kypca MpeCTaBieHbl OCHOBOIOIATaloUMe XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHUS BEUIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHMS, NPOTHO3UPOBAHHE CBOWCTB BEIUIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUN U ITYyTE€W yIPaBICHUS MU
B LIE€JIAX MOJIYYEHHUSI BEUIECTB U MaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3YUYEHHSI HEOPTAaHUYECKOM XUMHH COCTABIIIET aTOMHO-
MoJieKyJiapHOe yueHue, llepuonmueckuit 3akoH JI.MI. MengeneeBa ¢ KpaTKUMHU
CBEJICHUSIMU O CTPOCHUM aToma, BHJAAX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B u3yuenun kypca 3HauuTeNIbHAS POJIb OTBOJAUTCS XUMHUUECKOMY HKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M JIaDOpAaTOpPHBIX pabOT, OIMUCAHUIO PE3YyJbTAaTOB
YYEHUYECKOTO SKCIEPUMEHTA, COOJIOJEHUI0 HOPM U TpaBWJl Oe30MacHoi paboThl B
XUMUYECKOU Ta00paTopuHu.

Peanuzanus jaHHOW MporpaMMbl B Ipolecce 00y4eHus MO3BOJIUT 00ydarouumMcs
¢ 3I1P ycBOUTH KIIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U MOHAThH POJIb ¥ 3HAUCHUE XUMUU
Cpelu IpYrux HayK O IpHUpOJE.

N3yyenne XuMuM CcrnocoOCTBYET (OPMHUPOBAHUIO y OOYYAIOUIMXCS HAyYHOTO
MHUPOBO33pPEHUSI, OCBOCHHIO OOIEHAYYHBIX METOJA0B (HAaOJIOJEHUE, H3MEPEHHE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MMPAKTHYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUMN, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBSI3sIX ¢ mpeaMeTamMu «OKpyKarouui MUp,
«Duzuka», «buonorusy, «l'eorpadus», «MaremaTtuka» U HoOpMUPYET KOMIIETECHIIHH,
HEOOXO0IMMBIE JIJIs MPOJIOJKEHUS 00pa30BaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

N3yuyenue XuMuM CHOCOOCTBYET pa3BUTHIO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIIMOHAJIBHOWM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh WU KPUTHUUECKU aHAJIM3UPOBATh HHQPOPMAINHIO, TPEICTABICHHYIO B
pasIuuHbIX (GopMax. 3HAUUMOCTh TPEAMETA IS PA3BUTHS KU3HCHHOW KOMIIETCHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B yCBOGHHM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOJUMBIX [l TTOBCEAHEBHOM >KM3HHM; HABBIKOB 3/I0POBOTO U 0OE€30MaCHOTO Jis
YeJioBeKa U OKpYXalolled ero cpeibl odopasza Ku3HH;, (POPMUPOBAHUM IKOITOTUYECKON
KYJbTYPBHI.

[Iporpamma oTpaxkaeT cojaepKaHue OOy4YeHHUs TMpeaMeTy «XUMHS» C yueToM
0CcOOBIX 00pa3oBaTeNbHBIX MOTPeOHOCTEH oOyuaromuxcs ¢ 3I1P. Onanenue yueOHbIM
pEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh Il OOYYarOMIMXCs C
3IIP. D10 CcBsI3aHO C OCOOEHHOCTSAMH MBICTUTEIBHON JEATEIBHOCTH, IEPUOTUNIECKUMHU
KOJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMATH, HEOCTATOYHOCTHIO OOIIETo 3amaca
3HAHWM, TOHWKEHHBIM MO3HABATEILHBIM HHTEPECOM W HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSIL.

Jlns mpeonioneHusT TPYMHOCTEW B HM3Y4YEHHUH YYEOHOro mpenMera «XHMUS
HeoOXxoauMa ajanTaiys oobeMa M XapakTepa yueOHOTO MaTepuaja K Mo3HaBaTeIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeropuu OOydYaroluXxcs, Y4eT WX OCOOCHHOCTEW pa3BHUTHUS:
WCIIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX  CBS3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wW3yyeHMHM XUMHH HEOOXOAUMO OCYIIECTBISATh B3aMMOJEHCTBHE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuidi Matepuan peKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTHYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIETIEHHUE OTACIBHBIX YPOKOB Ha PEILICHHE 3a7a4 B CBSI3U CO
CIIOXHOCTBhIO aHanmm3a Tekcta oOydatomumucs c¢ 3I[IP. Opranmueckoe eawmHCTBO
MPAKTUYECKON M MBICIUTEIBLHON JEATENHHOCTA OOYUYAIOIIMXCS Ha YpOKaxX XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHUIO 0Aa3MCHBIX XUMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YUYCHUH XUMUU YACNSIETCS HU3YYEHHUIO «CKBO3HBIX)»
MOHATHHN ¥ JOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu u 3apaun u3ydeHus: yueOHOro npeaMera «XuMus»



OO0mme uenu wu3y4yeHUs y4yeOHoro mpeamera «XUMUS» MPEACTaBICHbl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanusa. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOILIEro
o0pa3oBaHus, HANPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HMHTEJUIeKTa M 00mell KyiabTypbl. OOydyeHHE YMEHUIO YYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO B HACTOSAIIEE BPEMS SIBJISIETCA OJTHOM U3
BaOKHEHUIINX (PYHKIUH y4eOHBIX IPEIMETOB, B TOM YHUCIE U «XUMHI.

Hns obywaromuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BHBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE TPUOOPETAIOT TaKKe 111, KaK:

(dbopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIIEHUH, CIOCOOHON aJanTUPOBATHCSA
K OBICTPO MEHSIOLIUMCS YCIOBUSIM >KU3HU;

HaNpaBJIEHHOCTh OOYyYEeHHS HAa CHCTEMAaTHYECKOE MPUOOILIEHUE YydYaluxcs K
CaMOCTOSITEIIbHOM MO3HABATEILHON NEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (HOPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

oOecrieyeHne yCIoBHi, CTOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyUaIOIIMMHKCS OTbITa
pa3HoOOpa3HOM JESTENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

(GopmMupoBaHNE YMEHUI OOBACHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA Ha
OCHOBAHMHM 3HAHUH U OIBITA, IIOJYYEHHBIX IPU U3YYEHUH XUMUU;

(GopmupoBaHHEe Yy OOy4YalOIMXCS T'YMAHUCTUYECKUX OTHOILIEHUH, MOHUMaHUS
[IEHHOCTU XUMHMYECKUX 3HaHUM [ BBIPAOOTKH 3KOJIOTMUYECKH I1eJ1ecO00pa3Horo
HOBEJICHUS B OBITY U TPYIOBOW AESITEIbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKPYXKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHMBAaLlUM K OOyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOLICYETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY ITPO( IS M HAITPaBIESHHOCTH JAJIbHEHIIIETO 00ydeHHUS.

Kypc HanpaBiieH Ha perieHue ciaenyomuX 3a1ad, 00ecneynBaoINX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JAEATEIBHOCTHOTO IOJAXOM0B K OOYYEHUIO XUMHUU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IMPEJICTABICHUNA O
BEIECTBAX, UX NPEBPALICHUAX U IPAKTUYECKOM MPUMEHEHHNH; OBJIAJICHUE TOHATUINHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK 00JacTh
COBPEMEHHOIO €CTECTBO3HAHHUS, XWMHUYECKMX MPEBpPALICHUN HEOPraHWYeCKUX M
OpPraHMYECKUX BEUIECTB KAK OCHOBBI MHOTHX SIBJICHUH >KMBOM M HEXHBOW MPUPOIBI;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATh
U OOBEKTHBHO OLICHUBATh XKU3HEHHBIE CUTYallUH, CBS3aHHBIE C XWMMEH, HABBIKAMU
0e30macHOro OOpallleHHs] C BEIIECTBAMM, HMCIOJNb3YEMbIMU B IOBCEIHEBHON KU3HU;
YMEHHUEM aHaJIU3UPOBATh U INIAHUPOBATh SKOJIOTMYECKU 0€30MMaCHOE MOBEICHHE B LIEAX
COXpPaHEHHUs 310POBbS U OKPYKAIOIIEH Cpe/bl;
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dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaibHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCAMM, TPOUCXOIAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)X€ 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHHE OIbITa MCIIOJIB30BAHUS PA3TUYHBIX METOJI0OB M3YUYCHHUS BEIIECTB,
HaOMIONEHUST 3a MX MPEBPAIICHUSMU TPU MPOBEJACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKONW HAyKHM W PEIICHHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIEM, B TOM YHCJIE€ B MPEIOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KatacTpod.

Oco0eHHOCTH 0TOOPA M AJaANTANUY Y4eOHOr0 MaTepraJia o XuMHH

OO0OyueHune y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTH HAa CO3JIaHUU
ONTUMAIBHBIX YCJIOBUH JJIi YCBOCHHUS MPOTPAMMHOr0 MaTepHuayia 00y4YaromUMUCS C
311P. Bbosbiioe BHUMaHWE AOMKHO OBITH YIEJIEHO OTOOpY Y4eOHOTO Marepuaia B
COOTBETCTBHUHM C MPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHHH OOIIEro 0a30BOr0 YPOBHSI.
OH OMKEH M0 COAEPKaHUI0 U 00BEMY OBITh A Al TUPOBAHHBIM /11 oOy4Jatontuxcs ¢ 3[1P
B COOTBETCTBHUU C UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTAMH. ClieTyeT 00JIeTYNTh
oBNajicHUe MatepuasioM oOydaromumucs ¢ 3P mocpenctBom ero aeTaabHOTO
OOBSICHEHUS C CHUCTEeMaTHYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B
IPUMEHCHUH 3HAHUN C KCIOJIb30BAHUEM IPUEMOB aJITOPUTMHU3AIMU U BU3YaJbHBIX
OT10p, 00yUYEHUsI CTPYKTYPUPOBAHUIO MaTepHaia.

Bonbiioe 3HadeHue A MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuajia MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU TipeaMeTramMu  Kak «l'eorpadusi»y, «Duszuka», «buonorus». Ilo3Bonss
paccmaTpuBaTh OAWMH M TOT e Y4eOHBIH MaTepuand C pPa3HBIX TOYEK 3PEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JyYIIeMy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUM Y MPAKTUYECKUX YMEHHH.

[Ipu moAroTOBKE K ypOKaM Yy4YUTENb MOJDKEH MPEeayCMOTPETh (OPMUPOBAHUE Y
oOydJaromuxcs YMEHHH aHAJIM3UPOBaTh, CPAaBHUBATh, 0000IIaTh N3yYaeMbIii MaTepuall,
IUTAHUPOBATh MPEJCTOSIIYI0 PabOTy, OCYIIECTBIATh CaMOKOHTpOJdb. Heobxommmo
MOCTOSIHHO ~CJICIUTh 3a TPaBUIBHOCTHIO pPEUeBOTO0 OQGOPMIICHUS BBICKAa3bIBAHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU TMOBEIAEHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOUM CTPOXKAWIINNA KOHTPOJIb
COOJIOICHUST TIPABWJI TEXHUKHA O€30MaCHOCTH IPHU MPOBEJCHUH JIa0OPATOPHBIX paldoT B
XUMHUYECKOM KaOUHETE.

IlpumepHble BUAbI JeATeabHOcTH oOy4dawomuxcss ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMH 00pa30BaTeILHBIMH MOTPEOHOCTAMH U O00eCIeYUBAKIINE OCMBICICHHOE
OCBOCHHE COJepKAaHUU 00pa30BaHUA MO NpeAMeTy «XHMHUD)

Conepxanue BUAOB JaesTenbHOCcTH oOydwaromuxcs ¢ 3[IP Ha ypokax Xxumuwm
ompenenseTcss uX ocoObIMU 00pa3oBaTedbHBIMU NOTpeOHOCTAMU. [lomMuMO MIKPOKO
ucnonbzyeMbix B @OIT OOO oluux s BceX 00y4aromuxcs BHIIOB AEATEIbHOCTH
cleAyeT YCWIUThb BHUJIBI JAESTEIbHOCTH, CHEeUU(PUUYHBIE [Ji1 JaHHOW KaTeropuu
oOyyJaromuxcs, i 00eCleueHUs] OCMBICIICHHOIO OCBOCHUS COAEp KaHUsI 00pa30BaHUs



M0 TPEAMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKON JEATeIbHOCTU C aKTUBU3aIUeH
CEHCOPHBIX CHUCTEM; YEpEJOBAHUE BHUJIOB JIEATEIBHOCTH, 33JCHCTBYIOMIMX pa3IUvHbIC
CEHCOpHBIE CUCTEMBI; OCBOEHUE MaTepHalia ¢ ONOpPOil Ha aJrOPUTM; «IOLIArOBOCTH) B
M3YUYEHUHU MaTepuaia; KCIOJIb30BaHUE JOMOJHUTEIHHON BU3yaJIbHOW OMOpPHI (TUIAHbI,
o0pas3libl, CXeMbI, 111a0JI0OHbI, OTIOPHBIE TabHLIbl). Jlns pazButus y oOyvatomuxcs ¢ 3[1P
yMEHHUS JieJlaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOTO BBICKA3BIBAHUS
HEO0OXOIMMO HCIOJb30BaTh OMOPHBIE cioBa M Kiume. Ocoboe BHUMAHUE CIEAYET
yIEeTUTh OOYYEHHMIO CTPYKTYPUPOBAaHHIO MaTepuaja: COCTABICHHE PUCYHOUYHBIX U
BEpOAIbHBIX  CXEM, COCTaBJIEHHE TaOJul, COCTaBI€HHE KJIacCU(UKAIMU C
0003HaYeHHBIMU OCHOBAHUSIMH JJIS1 KJIaCCU(DUKAIIMY U HATIOJTHEHUE UX TIPUMEpPaMH U JIp.

[IpumepHasi TemaTuyeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuatontuxcs ¢ 3IIP cyimecTBeHHBIMU SBJISIIOTCS MPUEMBI pabOThI ¢
JEKCUYECKUM MartepuaioM 1o mnpeamety. [IpoBoautcs crnenuanbHas paboTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3yyaemble TEpMHUHBI BBOJASTCS Ha MOJMCEHCOPHOM OCHOBE, 00si3aTeibHA BU3yallbHas
NOJIIEPIKKA, alITOPUTMBI PabOTHI C ONPEJIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3aluu
TEPMUHOJIOTHU.

MecTo yueOHOro npeamera « XMuMHUsD> B Y4eOHOM IJIaHE

B coorBercTBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUsl YYEOHBIA MpEeAMET «XUMHUS» BXOJUT B
npeIMeTHYI0 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
JUTSL U3y4YCHUS.

Y4eOHbIM 1aHOM Ha e€ m3yueHue oTBeAeHO 136 yd4eOHBIX yacoB — 1o 2 4 B
Hezaeno B 8 1 9 ki1accax COOTBETCTBEHHO.

Conepxanue y4eOHOTO mpeaMeTa «XUMHsS», TMpeacTaBieHHoe B DenepaibHON
paboueit nmporpamme, cootBeTcTBYeT @PI'OC OO0, pazpadborano ¢ yuetom DenepanbHon
OCHOBHO# 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUS 110 YUeOHOMY
npeamery  «Xumus», CcooTBeTCTByeT DenepaibHOM aJalnTUPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 00Imero oOpa3oBaHUs OOyYaroluxcs C
3a/IePKKOM MICUXUYECKOTO PA3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJIMETA «X1UMUS»

COJEPXXAHUE OBYYEHNA B 8§ KIIACCE

IIepBoHayanbHBIE XUMUYECKUE TOHATHUSA

[Ipenmer xumun. *Ponp xumMuum B KH3HM denoBeka.™ Tema wm  BemecTna.
du3nyecKue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BEIIECTB. *XHUMUSA B CUCTEME
HayK.* UucTeie BemecTBa u cmecu. CriocoObI pa3nenenus cmeceid. [IpaBuna 6e3omacHoro
oOpailieHusl ¢ BelllecTBaMU U JlabopaTopHbIM oOopynoBanuem. *[loHsaTHe o meTomax
MO3HAHUS B XUMUH. *

ATOMBI U MOJIEKYJIbl. XUMUYECKHE SJIEMEHThl. 3HAKU (CHUMBOJIbI) XMUMHYECKUX

sneMeHToB. OTHOCUTENIbHAsE aTOMHast Macca. [IpocThie U CIoXKHBIE BeleCTBA. ATOMHO-
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MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. *3aKOH
IIOCTOSTHCTBA COCTaBa BeleCTB. * OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas 1o
XUMHUYECKOTO JIEMEHTA B COEJUHEHUH.

dusnueckue M XUMHUYECKUE SBICHUsS. XuUMHUUYecKas peakuud. lIpusHaku
XUMUYECKUX pEAKUUN. YPaBHEHUS XMUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemiecTB. Knaccudukanus XUMHYECKMX peakuuid (COeIMHEHHs, pa3oKeHUs,
3aMeIleHus, oOMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYJIOW, C IpaBUIaMHU
paboThl B JIa0OpaTOpUU M NMpuUEMaMH OOpalleHUsi C JIa0OpaTOPHBIM OOOPYIOBAHHEM;
U3y4eHHE U OINucaHue (PU3UYECKHX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB;
HaboIeHne pu3nyeckux (TUIaBleHUE BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUATIEHUE W KOHJEHCAIMsI BOAbl) U XMMHUECKUX (TOPEHUE CBEYH, NMPOKAIMBAHUE MEIHON
IPOBOJIOKH, B3aUMOJCHCTBHE MENa C KHUCIIOTOW) SIBJICHWM, HAOJIIOJIEHWE U OINHCAHUE
NPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX pEaklUMil (pa3ioKEeHHE caxapa, B3auMOIECHCTBHE
CEPHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxeHue ruapokcuna menu (1) mpu narpesanuu,
B3aMMOJIeiicTBHE skere3a ¢ pacTBopoM coiu Meau (I1));u3yduenune cnocoOoB pasneneHus
cmeceil (C TOMONIIbIO MarHuTa, (QWIBTPOBAHME, BBIIAPUBAHHUE, JUCTHILISAINSA,
xpomatorpadusi), MpoBeJACHUE OUYMCTKHA MOBAPEHHOW COJIM; HAOJIO/IEHWE W OMHCAHUE
pe3yJIbTAaTOB IIPOBEICHMSI OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl;
CO37]aHuE MOJIeNIEN MOJIEKYJI (IIApOCTEPKHEBBIX).

Baxneiimue npeacTaBUTeNIn HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxienue kuciopoaa B npupoje, puzndeckue 1 XUMHUUECKHE CBOWCTBA.
Peakuyu ropeHusi mpoCThIX M CHOXKHBIX BeniecTB. CrocoObl MOTyYeHHs] KUCIOpOAa B
nabopatopuu *u npomsinieHHOCTH. * [IpuMenenue kucnopoaa. [lonstue 06 okcuaax.
Kpyrosoport kucnopoaa B npupojae. *O30H — amioTporiHas MoauGUKaIus KUcaopoaa.

TennoBoi A PpekT XUMHUIECKON peaKIui, TePMOXUMUUYECKUE YPAaBHECHHS, IK30- U
SHIOTEPMHUYECKHE peaKuu. TOIUIMBO: YTOJb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOs. ¥

Bonopon — snmemeHT u npoctoe BemectBo. Haxoxaenue Bogopona B Ipupoze,
dusznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI C HEMETaUIaMH U
OKCUJaMHU METAJIOB), TpUMEHEeHHE, *crmocoOnl momydeHus.* [loHsTue o Kuciorax u
COJISIX.

KonnuectBo BemiectBa. Monb. MomnspHass macca. 3akoH ABoragapo. MomisipHbli
00BEM razoB. PacueTs mo xummdeckoit popmyne. PacdeTst MaccoBOM JOTN XUMHYECKOTO
AIIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIIECTBA, MOJSIPHOM MacChl, MOJISIPHOTO 00BheMa
ra3oB. Pacuérel N0 XUMHUYECKUM ypaBHEHUSIM.

*duznyecknue cBorcTBa BoAbl. ™ Boma. Ee coctas, cTpoeHne u Mmosekybl. *Boma
Kak pactBopurelib. * PacTBopbl. *[IoHSATHE O HACBIIIEHHBIX M HEHACBIILIEHHBIX PACTBOPAX.
[TonsiTHE pacTBOPUMOCTH BELIECTB B Boje.* Pacuer MaccoBoil 10aM BemiecTBa B
pactBope (TpolleHTHash KOHIeHTpauus). MaccoBas 10151 BellecTBa B PacTBOPE.
*XMMHUYECKUE CBOMCTBA BOJBI (Pa3loXEHUE, PEAKIIMH C HATPUEM, OKCHIOM KaJIbITus,



okcusoM cepol (IV) peakuuu ¢ MeranaaMu, KACIOTHBIMU U OCHOBHBIMHU OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B pHpoJIe.* 3arpsi3HEHHE TPUPOAHBIX BOoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Baxneiiiue KJIaCCHI HEOPraHWYECKUX  COCIUHEHUHU. Knaccuduxanus
HEOpPraHudeckux coeauHeHud. OKkcuabl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *am(doTepHbIe, HecoeoOpa3yolue - Ha npuMmepe okcuna yriaepoaa (1) u
okcuna azora (II)), Homenknarypa.* *IlonyueHne* M XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumoeiicTBUe C BOJIOM, KuciaoTamu, mienodyamu). OcHoBanus. Knaccudukarms
OCHOBAaHMM: IIEJIOYA M HEPACTBOPHUMBIE OCHOBaHUA. HoMeHknaTypa OCHOBaHHUM.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICHCTBUE C OKCHIAMU
HEMETAJIJIOB, KUCIIOTaMHU, cofisiMu). *[lonyuyeHue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEpPE COJSHONW W CEpHOM KHUCIOT), *crmocoObl mosydeHus.* Psin
aktuBHocTH MeTtauioB H. H. bekeroBa. Conu (cpemaHue): HOMEHKJATypa COJIEH,
*CrocoObI MOTyUYeHHS *, B3aMMOJICHCTBUE COJIEH ¢ MeTallJIaMU, KHCJIOTaMH, IIeJI0YaMu U
COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 amdoTEpHBIX THAPOKCHUIAX (HA MpUMEpe NHMHKA M FarOMUHUSA*):
*XUMHUYECKNE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMM U ILIEIOYaMHU, PA3JIOKEHUE TIPU
HArpeBaHMUM) U MOIyYeHHeE. ¥

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHUYECKUX  COCIUHEHUMN.
I'eneTnyeckue psabl.

XHWMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COJIEPHKAHUS KUCIOpOaa
B BO3/yXE; MOJTyYEHNE U U3yYEHHE CBOMCTB KUCIOPO/a; HAOII0IeHHE B3aUMOIEHCTBUS
BEILECTB C KMCIOPOJOM M YCIIOBHSI BOSHUKHOBEHUS U MIPEKPAIICHUS TOpEHUs (1oxKapa);
O3HaKOMJICHHE ¢ 00pa3llaMi OKCHIOB M OMHMCAHME UX CBOMCTB; MOJYYCHHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA;
B3aKMMO/ICHCTBHUE BOJbI C METAJITIAMH (HATPUEM U KaJIblueM) (BO3MOXKHO MUCIIOIb30BAHUE
BHUJICOMATEPUAJTIOB); OIPEJECICHUE PACTBOPOB KHCIOT M IIEJIOYEH C MOMOIIbIO
WHMKAaTOPOB; HCCIIeOBaHUE 00pa3IlOB HEOPTAHMUECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB;
HaOJII0JICHHE HM3MEHEHHUS OKPAaCKH HHAMKATOPOB B PAcCTBOpPax KHUCIOT M IIETIOYEH;
n3yueHue B3ammozeinctus okcuaa Menu(ll) ¢ pactBopoM cepHOU KHUCIOTHI, KHCIOT C
METAJUIAMHU, PEAKUUMHA HEeUTpalu3aluy; [OJYYEHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOIO METAJIJIa APYTUM U3 PACTBOPA COJIHM; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHeume Ki1acChl HEOPraHNUYECKUX COCTUHEHUN.

[Tepunonnueckuii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa. CtpoeHne aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIE PEAKIIUH.
ITepBbie MOMBITKU KJIaCCU(PUKAIIMNA XUMHUUECKHUX dJIeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (II[EJIOYHBIE U MIEJIOYHO3EMENIbHBIC METAJIIbI, TAJIOTCHBI, HHEPTHBIE
rasbl). *2J1eMeHTbI, KOTOpble 00pa3yoT aMPOTEPHBIE OKCUABI U TUIPOKCUIBI. *
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Ilepponnueckuin 3akoH. Ilepuomuueckas cucreMa XUMHUYECKUX DJIEMEHTOB
1. 1. Menpneneesa. KopoTkonepuonnas U * INIMHHOTIEpUOAHAS * bopmbl
Ilepuonnueckon cucrtembl xuMudeckux sneMeHToB [[. . Menaeneesa. Ilepuonsr u
rpynmnbsl. PU3NYECKUN CMBICI HOPSAKOBOIO HOMEpPA, HOMEpPOB IEPUOAA W TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. *M3oromnbl.* DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3neMeHTOB l[lepunonnueckoi
cucrembl /J[. 1. MenneneeBa. XapakTepuCTUKa XHMHUYECKOTO JJIEMEHTa II0 €ro
nonokeHuto B Ilepuognueckon cucreme /. 1. Menneneesa.

*3aKOHOMEpPHOCTH W3MEHEHMS CBOMCTB 3JIEMEHTOB MaJIbIX IEPUOJOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (IOpSAAKOBOrO0) HOMEpa 3HayeHUe
Ilepnoanueckoro 3akoHa M llepuonnueckodl CHCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTusA Hayku U npakTuku. . . MeHneneeB — yu€HbIi U rpa)kiaHuH. *

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSIPHAsl)  CBA3b.
*DJIEKTPOOTPULIATETBHOCTh ATOMOB XUMUYECKHX 3J1EMEHTOB. * VIOHHAsI CBA3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI HKCIIEPUMEHT: M3y4YeHHe O0O0pas3loB BEIIECTB METAVIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE TMIPOKCHIA LIMHKA C PACTBOPAMHU KHCIOT WU ILIEIOYEH;
IIPOBEJAECHUE ONBITOB, WUIFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuuil (ropeHue, peakiuy pa3aoKeHus, COCIUHEHUS).

MeXnpeIMeTHBIC CBSA3H

Peanu3anmss MEXIpEAMETHBIX CBS3€H NP HM3YYCHWH XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 UCII0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCA CHUCTEMHBIMH JUIS OTIACIBHBIX IPEIAMETOB €CTCCTBEHHO-
HAYYHOTO ITUKJIA.

OO01Ke eCTECTBCHHO-HAYYHbIC TIOHATHS : HAYYHBIN (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHalmM3, CHUHTE3, KiacCU(UKAIUA, TCPUOJANYHOCTb, HAOIOICHUE, DKCIICPUMEHT,
MOJICJIMPOBAHKE, U3MEPECHHE, MOJICIIb, SIBIICHHC.

dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, HU30TOIIbI,
pPaMOaKTHBHOCTh, MOJICKYJIa, OJJICKTPUYCCKHH 3apsj, BEIICCTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHME BEINECTBa, ra3, (pM3WYeCKUE BEIMYHMHBI, CAMHHIIBI M3MCPCHHS,
KOCMOC, TJIaHETHI, 3B&31b1, COJIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MOPOABI, IOJIE3HbIC
HCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.

COJEPKAHME OBYYEHMUA B 9 KIIACCE

BemiecTtBo 1 XumMuueckasi peakius

[Tepuognueckuii 3akoH. Ilepromnueckas cuUcTEMa XHMHUYECKHUX HJIEMEHTOB
. . MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUSI U UX COCIMHEHUU B

9



COOTBETCTBUU C TOJIOKEHUEM 3JIEMEHTOB B lleproguueckoit cucteMe U CTpPOECHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBsi3U. THUMB KPUCTANIMUECKUX
PEMETOK, *3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTALNIMYECKOW PEIIETKU U BUIA
XUMHUYECKOHU CBS3H. *

Knaccuduxanuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXAyHApOHAS U
TpUBUAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K Pa3IUYHBIM Kllaccam
HEOPTraHUYECKUX COCAMHEHUM, TeHeTUUeCKas CBsI3h HEOPTraHUYECKUX BEIIECTB.

Knaccupukanuss XuMUUECKUX peakiuil MO0 pa3IMuHbIM NpHU3HAKaM (10 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (PeKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCJICHUSI XUMHUYECKHX DJJEMEHTOB, *M0 O00paTUMOCTHU, IO Y4YacTHIO
Karaiu3aropa).* DK30- W IHAOTEPMHUYECKHE peakiuuu. *TepMOXUMUUYECKHE
ypaBHEHHUS. *

*[loHaTe O CKOPOCTH XUMHUUYeckor peakuuu. [loHsTHe 00 O0OOpaTUMBIX H
HEOOPAaTUMBIX XUMUUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
peakiusax. [lonsitTue o xumuueckoMm paBHOBecHHU. CMeENIeHnE XMMUYECKOTO paBHOBECHS.
DakTOphI, BIUSAIOMINE HA CKOPOCTh XUMHUYECKON PEaKIMU U TMOJI0KEHHUE XUMHYECKOTO
paBHOBecHS. *

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, 3JIEKTPOHHBIHN OanaHc
OKUCJIMTETbHO-BOCCTAHOBUTEIBHOU peakiuu. COCTaBICHUE YPABHEHUI OKHUCIUTEIIBLHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHYECKON IHUCCOLMALMU. DIEKTPOJIUTHYECKAsT THCCOLMAIUSL.
DONEKTpOAUTbl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBI. *MexaHu3M JaHccoLMaIuu
BEIIECTB C pa3IMYHBIMM BHJAMU XUMHYecKOM cBs3u. [loHaTHe o0 creneHu
nuccouuanyu. * CUIIbHBIE U clla0ble 3JIEKTPOJIUTHI.

Peakiiuu moHHOTO OOMEHAa. YCJIOBHS MPOTEKAHUS PEAKIIUi MOHHOTO OOMEHa 0
koH1a. [lonHbIE M COKpalIEHHBIE HOHHBIC YPABHEHUS PEaKIUi. XMMHYECKHUE CBOKMCTBA
KHUCIIOT, OCHOBAaHMH M COJICM B CBETE€ IIPEACTaBICHUM 00 IICKTPOJIUTHICCKON
mucconuannn. Cpena pactBopa. KauecTBEeHHbIE peaklMM Ha KaTUOHbI UM AHUOHBI:
XJopua-, OpomMum-, woaua-, cyiabdar-, kKapOoHaT-, cHIMKAT-, (ocdaT- aHUOHBI,
TUJPOKCHU/I-MOHBI; KATHOHBI aMMOHMS, MarHusl, Kajablvs, aJJlOMUHUS, kene3a (2+) u (3+),
Menu (2+), HMHKa, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOpAX.

XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISAMH KPUCTAJUIMYECKUX
PEMIETOK HEOPTaHUYECKUX BEIECTB — METAIJIOB U HeMEeTaIoB (rpaduta m amMasa),
CIOKHBIX BEIIECTB (XJOpUIa HaTpHsl); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiuu OT BO3ACHCTBHA Pa3NU4HBIX (AKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJAHOCTHA PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUALNK KUCIOT, IIeI0Yei U
coiied  (BO3MOXKHO  HCIIOJIb30BAHWE  BHUIEOMATEPUATIOB); IMPOBEJAEHUE  OIBITOB,
WUTIOCTPUPYIOLIMX TPU3HAKK NPOTEKAHUS] PEeakuuid HOHHOrO oOMeHa (0Opa3oBaHHE
ocasika, BBIJICJICHHE ra3a, 00pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuii (ropeHHe, peakiuu  Pa3ioKeHUs,
COCIMHEHUS); PAcClO3HABAaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAaYECTBEHHBIX
peaKIuii Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.
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Hewmetannbl 1 ux coeuHeHUs

O6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapaKTepHbIe CTeNeHU OKuciieHus. CTpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJ1opa (B3auMOJIEHCTBUE C METANIAMH,
HEMETaJJTaMH — BOJIOPOJIOM U KHCJIOpoJoM, *mienouamu™). XiaopoBoaoposa. ComsiHast
KHCJIOTA, XUMUYECKUE CBOMCTBa, *monydeHue®, mpumeHeHue. *JleficTBHE Xjopa H
XJIOPOBOJIOPO/Ia Ha OpPTaHU3M 4YesioBeka.* BakHeiine XJIOpUIbl U UX HAXOXKICHUE B
MIPUPOJIE.

O6mass xapakrepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHU OKUCIICHUS.

Crpoenue U (pU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPBI.
AmnotponiHble MoAWGUKAIMK KHUCJIOpoAa M cepbl. XHUMHUYECKHE CBOWMCTBA CEpPBI
(B3auMogeiicTBue *c HemeTallaMu® — BOJOPOJAOM U KHCIOPOJOM, METallIaMH,
*KOHUEHTPUPOBAHHBIMU A30THOM U cepHOM kucioramu).* CepoBOIOPOJI: CTPOCHHUE,
bu3uYecKue M XMMHUYECKHE CBOWCTBA (KUCIIOTHBIE M BOCCTAHOBUTEIBHBIC CBOWCTBA).
Okcuabl cepbl KaK MPEICTaBUTEIN KUCITOTHBIX OKCH0B. CepHas KucioTa: (U3ndecKue
U XUMHuYeckue cBoiicTBa (oOume u crnenupuueckue). Comu CepHOUW KHUCIOTHI,
KaueCcTBeHHas peakius Ha cyybdar-uoH. CepHucTas KuciaoTa. *XUMUUECKUE PEaKInH,
JeKallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TOMyYeHUss CEepHOW KHUCIOTHL. *
Haxosxenue cepsl u €€ coenuHeHut B npupoje. [I[puMeHeHue cepsl U €€ COeTUHEHUH B
OBITY M B MPOMBIIUICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKaloleh Cpebl
COEIMHEHUSMHU Cepbl (KUCIOTHBIC JT0KIU, 3arpA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro mpeaoTBpalieHus. *

O61mas xapakTepucTuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota 1 ¢ocdopa, XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa
(B3auMOJEIiCTBME C MeTaulaMH W HEMETaUIaMU - KHUCJIOPOJIOM M BOIOPOJIOM).
KpyroBopor azora B mnpupome. AmMMuak: (uamyeckne M XUMHYECKHE CBOMCTBa
(okHcIieHne, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpa), *moiyueHue™® u MpUMEHEHUE.
Conu amMMoOHMS: coOCTaB, (u3uyeckue W XUMHYECKHE CBOWCTBa (pasiiosKeHHE,
B3aMMOJICHCTBUE CO MIeJIoYaMH), NpuMeHeHue. KauecTBeHHass peakiusi Ha HMOHbI
aMMOHUS. A30THasi KHCIIOTa, €€ (PU3MUECKHEe M XHMHUYECKHe CBOMcTBa (0OIue u
cnerubuyeckue), *nomydenue.* Hurtpatel (pazmoxeHue). A30THUCTas KHCIOTA.
Hcrnonp3oBaHe HUTPATOB M COJIEH aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX yIOOpPEHUH.
*XuMHUUecKoe 3arps3HEHHE OKPYXalollel cpeabl COSAMHEHHSMHU a30Ta (KHUCIOTHBIE
JOK M, 3arpsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

docdop, *ammorponHsie Moaudukanuu dochopa,* uzNIEeCKrue U XUMUYECKUE
CBOMCTBa (B3aUMOJEHUCTBHE C METaUIaMU, HEMETaulaMHu, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoM KuciaoTamu).* Oxcua docdopa (V), oprodochopHas KucioTa:
dusnueckre W XUMHUYECKHUE CBOMCTBa, *momydeHue.®* *[loHsTHE O MUHEPAIBHBIX
yaoOpenusax: HUTpaTel U ¢Gocdarbl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOiias
xapaktepuctuka 35eMeHToB [V A-rpynnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB YIJiepoja U
KpeMHHsl. BajJeHTHOCTh M XapaKTEepHbIE CTENEHU OKHUCJICHUSI aTOMOB yriepojaa u
KpemHUs. PacnipocTpaHneHue yriiepoaa B IPUPOJIE, XapaKTePHbIE CTEIIEHH OKUCIICHUSI.
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VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢(U3HUECKHE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBUE C METAIIIAMH, HEMETAJUIAMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM kuciotramu)*. ApcopOuus. Kpyrosopor
yraepoga B npupoge. Okcuael yriaepoaa, Ux (PU3NYEecKUue U XUMUYECKHE CBOMCTBA,
MOJIyYeHHE W NPUMEHEHHUE, JEeWCTBUE Ha OpraHu3M uYesjoBeKa. *DKOJIOrM4yecKue
npoOJieMbl, CBs3aHHbIE ¢ OkcuaoM yriepoaa(lV); runmoresa riio0aibHOTO MOTEIUICHUS
KJIUMaTa; NapHUKOBBIM 3PdekT.* YronpHas kuciaora u €€ coiu, uX (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, *MoiydyeHne H mnpuMmeHeHue.* KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Vcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS OPraHUYECKUX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, THIIeHa, 3TaHoa, YKCYCHOM KUCIOThI. *Mx
cocTaB M XxuMHuueckoe crpoerue. Knaccudukanms oprannvyeckux Beuiects.* [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBoJgax — U UX POJU B KU3HU
yesioBeka. *MaTepualibHOE €JMHCTBO OPTaHMUYECKUX U HEOPTraHUYECKUX COeTMHEHUN. *

Kpemuuii, ero ¢usudeckue W XUMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aUMOJICHCTBHS C MeETAUIaMU M HEMETa/UlaMH), *MOoJIydeHHe™* U TpUMEHEHHE.
*CoenuHeHus: KpeMHUs1 B ipupojie. O0uiue npeactasieHus 00 okcuae kpeMausi(IV) u
KpeMHHEeBOU kucioTe. CyinkaTthl, GU3NIECKUEe U XUMUUECKUE CBOMCTBA, MOJyYCHUE U
IPUMEHEHHE B OBITY, TPOMBIIIJICHHOCTH (B MEIUIIMHCKOM, DIICKTPOHHOM, CTPOUTEIHLHON
U Jp.). Baxueiime crpouTenbHble MaTepHalbl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eroH. [IpobreMbl 6e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpUAIOB B
MOBCETHEBHOM JKU3HMU. *

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHHE O0O0pa3I[0B HEOPraHWYECKUX BEIECTB,
CBOWCTB COJISHOW KHCJIOTHI; TPOBEJCHHE KAYECTBEHHBIX pPEAaKUWUM Ha XJIOPUI-UOHBI U
HAOJIIOICHUE TPU3HAKOB WX TMPOTEKAHMS; OIBITHL, OTpa)kawimue (U3NYECKue u
XUMUYECKUE CBOMCTBAa TaJOr€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C O0Opa3naMu  XJIOPUI0B  (TaJOTeHHJIOB);
O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COCAMHEHHUSIMU (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPHUANIOB); HAOJIOJICHUE TMpolecca OOYTIMBaHHS caxapa MOJ JIeHUCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI; U3YUYECHNE XUMUUYECKIX CBOMCTB pa30aBICHHOM
CEPHOMU KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOM peakIuy Ha CyIb(}aT-unoH U HAOIIOACHUE
MpU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBAMH a30Ta, ¢hochopa
Y UX COCIUHECHHI (BO3MOYKHO HUCTIOJIB30BaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 hochopHBIX yaoOpeHUH; MOTyYeHHEe aMMHUaKa U U3YYEHUE €ro CBOICTB; MPOBECHNE
KaueCTBEHHBIX PEaKINi HA MOH aMMOHMS W (ochaT-MOH W M3ydeHUE MPU3HAKOB MX
MPOTEKaHMs, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO MCIMOJb30BaHUE BUAECOMATEPUANIOB); U3yUEHHUE MOJEIEH KPUCTALINYECKUX
peméTok anmasa, rpaduTa; O3HAKOMJIEHHE C TMPOIECCOM afCcopOIHMM PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yII€M M YCTPOMCTBOM MPOTHUBOrasza; MOJy4YeHUE
YIJIEKUCIIOrO Ta3a U M3yUYEHHE €ro CBOWCTB; MPOBEJACHHE KAYECTBEHHBIX pEaKIuii Ha
KapOOHAT- U CUJIMKAT-UOHBI M U3YUYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEH CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHUE SKCIIEPUMEHTAIbHbBIX 3374 10
Teme «BaxHenme HeMeTauTbl U UX COCAUHECHUSD.
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Mertauibl U UX COETUHEHUS

OO6m1as xapakTepUCTHKAa XUMHUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxeHus B [lepuonnueckoit cucreme xumuueckux diaemeHToB 1. 1. Menneneesa u
cTpoeHuss aroMoB. CTpoeHHe MeTajuloB. Mertannnyeckas CBSA3b M METALINYECKas
KpHUCTAJUIMYECKasi peMIETKA. OJIEKTPOXUMHUYECKUM PAJO  HANOpSIKEHUH METaJIoB.
dusznyeckue M XMMHUYECKUE CBOMCTBA METAJIOB (B3aUMOJEHUCTBUE C KHUCJIOPOIOM,
BOJIOHM, KucyioTamu). *OO01ue crnocoObl moydyeHus MetaioB. [loHsaTue o KOppo3uu
METAJJIOB, OCHOBHBIE CTHOCOOBI 3amUThl MX OT Koppo3uu. CruiaBel (CTajb, YyTyH,
JTIOPATFOMUHUHN, OPOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH. *

[Ilesounble MeTauibl: TOJNOXKEHUWE B Ilepronnueckol CHUCTEME XHMHUUYECKUX
aneMeHToB [l. 1. MeHneneesa; crpoenre aroMoB. Haxoxxnenue B npupoe. Pusnyeckue
U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUABI U TUIPOKCUIBI HATPUS
u kanus. [[pumMeHeHne meaoYHbIX METAIIOB U UX COCIMHEHU.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUY U KaJIbLIUMK: 110JI0)KeHUE B [lepuoanueckon
cuctemMe Xxumuueckux anemMenToB J[. 1. MenpeneeBa; CTpo€HUE UX aTOMOB; HAXOXKICHUE
B npupoae. Pu3nMyecKkue U XMMHUYECKUE CBOWMCTBA MarHus M Kaiablius. BakHewiine
COCMHEHUs KaibIus (OKCHJ, THUAPOKCHM, coyin). *IKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHusl. *

AnroMuHui: nosioxkeHue B Ilepumoandeckoil cucteMe XUMHUYECKHUX DBJIEMEHTOB
JI. 1. MeHnneneeBa; CTpOEHHME aTOMa; HaxoXKJIeHue B mpuponae. Duznueckue u
XUMHYECKUE CBOMCTBA amoMHUHHSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHIA
ATIOMHUHMUSL.

XKenezo: mnonoxenue B Ilepmoandeckold cHUCTEME XUMHUYECKUX JIIEMEHTOB
. 1. MenaeneeBa; CTpOEHHME aToMa; HaxOoXIeHuWe B mnpupoae. Pusznueckue u
XUMUYECKHE CBOMCTBA jKeJe3a (B3aMMOJEICTBUE ¢ METAJNIAMH, KUCIOTaMH U COJISIMH).
Oxkcupapl, ruapokcuabl u conu skeneza(Il) um kemesza(Ill): cocraB, cBoiicTBa U
*romydenue. *

XVUMHUYECKUN IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMu METAIIJIOB U CILJIaBOB, X
(¢u3MUEeCKUMHI CBOMCTBAMH; W3Y4YEHHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KaIbIus U
HaTpusi ¢ BOJOM (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHUAIIOB); UCCIEIOBAHUE CBOICTB
AKECTKOW BOJBI; Mpoliecca TOPEHHUs XKejle3a B KUCIOpOoAe (BO3MOXKHO HCIIOIb30BAHUE
BHJIEOMATEPUAJIOB); MIPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKIMi HA MOHBI (MarHus,
Kanmblus, amoMunus, nuHka, xenesa(ll) m xenesa(Ill), menu(Il)); nabGmromeHue u
ONMCAaHUE MPOLECCOB OKpAIIWBAaHMS IUIAMEHM HWOHAMHU HATPUsS, KAJIUS WU KAJIbLHS
(BO3MOKHO HCITOJIb30BAaHWE BHUIEOMATEPHUATIOB); MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA ATFOMHUHUS Y TUAPOKCH/IA IUHKA; PEIICHUE YKCIEPUMEHTAJbHBIX 33a/1a4 I10
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD).

XuUMUA U OKpY>Karolas cpeaa

*HoBple MaTepuanbl U TEXHOJOTrHHM. BemiectBa m Marepuanbl B MOBCEIHEBHOM
KU3HMA 4YeloBeKka. XUMHS W 340poBbe. be3omacHoe uWCmoyib30BaHUE BELIECTB U
XUMUYECKUX peakuuit B ObiTy. [lepas moMoump nOpu XUMHYECKHX  OXKOTaX
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1 oTpaBieHUAX. OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. *

*XuMHUYECKoe 3arps3HEHUE OKpyKarouled cpenpl (mpenaenabHas I0mycTUMAast
koHieHTpaius BemectB — [1JIK). Ponbs xumuu B penieHun 3KoJI0ru4eckux npoodiem. *

*[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA Tra3, HEPTh),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUE 00pa3loB MaTepuanoB (CTEKJIO, CIUIABbHI
METaJJIOB, OJMMEPHBIE MaTepUabl ). *

MexnpeaMeTHbIe CBA3U

Peanuzammst MEXNpeAMETHBIX CBS3CH TpU HW3YYCHUHM XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK
U TIOHSTHUH, SIBISIOIMIMXCS CHUCTEMHBIMH IS OTICIBHBIX MPEIAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HayYHbIC MOHSATHS: HAYUHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKalus, TEPUOJUIHOCTb, HAONIOEHNE, OSKCIIEPUMEHT,
MO/JICTHPOBAHKUE, M3MEPEHUE, MOJEIb, SBICHHE, MAPHUKOBBIA 3(PQPEKT, TEXHOIIOTHUS,
MaTepHUaIbI.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUJ, H3OTOIIHI,
PalMOaKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYCCKHUIA 3apsiil, MPOBOIHHUKH, MOJIYIPOBOJIHUKH,
IVDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPUCTANIMYECKas pEIIETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYUHBI, E€AUHUIIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHie.

buonorusi: ¢otocunres, AbixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOABI, IOJE3HBIC
MCKOTIae€MbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YUYEBHOI'O ITPE/IMETA
«X1MUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

B menom pesynbratel ocBoeHus obOydarouumucs ¢ 3[IP ydebnoro mpemmera
«XuMus» JODKHBI COBMANaTh ¢ pesyiabTaTamu DenepanpHol paboueld MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbonee 3HaYUMBIMU SIBISIOTCS :

JIMHHOCTHLIE PE3VYJIbTATBI:

JIMIHOCTHBIC PE3yIBTATHl OCBOSHHSI IPOTPAMMBI OCHOBHOI'O 00IIIETr0 00pa30BaHMS
JOCTUTAIOTCS B XOJ¢ OOyYCHHS XHMHH B CIWHCTBE YYCOHOM W BOCHHUTATEIHLHOMN
NEATeITbHOCTH B COOTBETCTBHH C TPAJAUITHOHHBIMU POCCUHCKHMU COIMOKYIBTYPHBIMHU 1
JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, TPUHATHIMH B OOIIECTBE ITPaBUIIAMH X HOPMaMH
MTOBEJICHHSI M CITOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHMS, CAMOPA3BHUTHS M COITUATN3AIUN
00yYarOITHUXCS.

14



JInuHOCTHBIE pe3yabTaThl OTpaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U pacIIupeHHe
OTbITa JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUSL:

IIEHHOCTHOT'O OTHOIIEHMSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U
HAay4YHOMY HaCJIEUI0, TOHUMaHUsI 3HAUCHUSI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW HH(MOpManmuerdn O MepeaoBbIX
JTOCTHXKEHUSIX U OTKPBITUSX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTU B
Hay4YHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaxaaHCKOT0 BOCIIUTAHUS :

MPEACTaBICHUS O COIMATIBLHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIEI0OBATELCKOM, TBOPUECKOM U JPYTUX BUAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESITENBHOCTH  TPH  BBIMOJHEHHH  Y4EOHBIX,
MO3HABATEIBLHBIX 327124, BHIMOTHEHUN XUMHUECKUX DKCTIEPUMEHTOB, CO3/IJaHUH YICOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHUIO M B3aMMOIIOMOINM B MPOIECCE ITOU
y4eOHOU JEesATEIBbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX
TOBapHUIIEH C TO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) LIEHHOCTH HAyYHOTO MTO3HAHUSIL:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHHUS CYIIHOCTHM HAyYHOW KapTUHBI MHpa, MPECTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUH 10
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBbIX TPOIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHGOPMAIIMOHHONW M YHUTATEIbCKON KYJIbTYpPHI, B TOM YHCJIE
HABBIKOB CAMOCTOATEIIBHONW PabOThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JOCTYITHBIMHM TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHHI0 H TIO3HAHWUIO, JIF0OO03HATEIBLHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM U MCCIEA0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JajdbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPHI 310POBbSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHSI K CBOEMY 30pPOBBIO,
YCTAHOBKM Ha 3JJ0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUATHS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJig, HApKOTHUKOB, KYypEHHs), HEOOXOIUMOCTHU
COOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TPHU OOpAIIEHWH C XHUMHYECKMMH BEIIECTBAMHU B
OBITY U peabHOU KU3HH,

5) TpyA0BOr0 BOCIIUTAHUS:

WHTEpeca K MPaKTUYECKOMY H3Y4YEeHHUIO mpodeccuid U Tpyaa pa3jiudyHOro poja,
YBaXKEHHE K TPYAy U pe3yJbTaraM TPYAOBOM NEATEIBHOCTH, B TOM YKCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUYaJIbHOU
TPACGKTOPUU MPOJOJDKEHUS] 00pa3oBaHUsI € YYETOM JIMYHOCTHBIX HWHTEPECOB W
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CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CPEE;

6) 9KOJIOTHYECKOI'0 BOCIIUTAHUSA

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHS, MOHMMAaHHUS LEHHOCTH 3J0pPOBOr0 M O€30MacCHOI0
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 370pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHHS MpaBUil 0€30MacHOTO
MOBEACHUS MpU paboTe C BEIIECTBAMM, A TAKXKE B CUTyallUsIX, YTPOXKAIOIINX 3/I0POBbIO U
YKU3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MNpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)Karolled MPUPOAHONU Cpeoil, TOBBILIEHUS! YPOBHS
HKOJIOTMYECKOM KyIbTYphl, 0CO3HAHUS TTI00ATILHOTO XapaKkTepa SKOJIOTrHYeCKUX TpodiemM
U MyTel WX pelIeHus MOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B [T03HABATENbHOM,
KOMMYHHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VJIBTATHI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHHUS O0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH MMO3HABATEILHBIMU JCHCTBUSIMU, B TOM
qucle:

1) 6a30BbIE TOTHYECKUE JICHCTBUS:

BBISIBJIATh IPUYHMHBI U CIEICTBUS IPOCTBHIX XUMUYECKUX SIBICHU;

OCYIIECTBIISITh CPAaBHEHHE, KJIACCU(DUKAIINIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSIM M KPUTEPUSM JIJIs1 YKa3aHHBIX JOTUYECKUX OIEpallHii;

CTPOUTH JIOTHYECKOE CYKIECHHUE MOCIIE MPEIBAPUTEIIBHOTO aHAIN3a, BKIIOYAIOIIEe
YCTaHOBJIEHUE MPUYUHHO-CJIEICTBEHHBIX CBS3€EH

co3/aBaTh, MPUMEHATH U MPEOOPa30BbIBATh 3HAKH U CUMBOJIBI, MOJIECIIA U CXEMBbI
JUTSI pelieHusl y4eOHBIX M MO3HABATEIBHBIX 3a/1au C TIOMOIIBIO MEarora;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XUMHUYECKHX IMPOIECCOB U HX
MOCJIEICTBUS;

2) 0a30BbIE UCCIEA0BATCILCKHIE JCHCTBUA:

C MOMOIIBIO M€1arora MPOBOJAUTh XUMHYECKHI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAaHOBJICHUSI 0COOEHHOCTEH 00BEKTa N3YUCHHsI, TIPUUNHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

C TMOMONIBI0 TeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O0O0OLIEHUS U
BBIBOJIBI TIO pE3yiIbTaTaM MPOBEICHHOTO HAOIIOICHMS, OTIBITA;

3) pabora ¢ uHbopmaImei:

BBISBJIATh JAeUIuThl WHGOpPMAIUHU, JAaHHBIX, HEOOXOIUMBIX IS PEIICHUs
MMOCTABJICHHOM 3a/1a4H;

peoOpa3oBBIBATh HHPOPMAIIUIO W3 OJTHOTO BUJA B IPYTO# (TaOIHILy B TEKCT U
mp.);

MCKaTh WM OTOMpaTh MHPOPMAIMIO WM JIaHHBIE U3 UCTOUYHHKOB C Y4ETOM
MPEIOKEHHON y4eOHOM 3a/]auM U 3aJIaHHBIX KPUTEPHUEB.
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OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMHU:

OpraHU30BBIBATh YYEOHOE B3aMMOJICHCTBUE B rpymie (onpenensith oOlue e,
pacrpenensTh poJiv, JOTOBAPUBATHCA JIPYT C IPYTOM U T. II.).

C MOMOIIBIO MEAarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHBIC
TEKCThl C HCIMOJIb30BAHUEM WJUIOCTPATUBHBIX MaTEPUANIOB [JI1 BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpPraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [ESTEIBHOCTh C
YUHUTENIEM U CBEPCTHUKAMH; pabOTaTh WHIUBUAYAJIbHO U B TPYIINE: HAXOIUTH 0OIIIee
pelieHre M paspemarh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMNA W ydeTa
UHTEPECOB; (POPMyYIUPOBAThH, APIYMEHTUPOBAThH U OTCTAMBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIU MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE1 TPYIIION.

OBnajieHne YHUBEPCAITBHBIMU YU€OHBIMU PETYISATUBHBIMU JICUCTBUSIMU:

oOHapyxuBaTh M (OPMYJIUPOBATh YUYEOHYIO MpoOJIEMYy, ONpEACNsITh IIeb
y4eOHOM JIeITeIIbHOCTH;

BJIQJICTh OCHOBAMH CAaMOKOHTPOJIS, CaMOOILICHKH, TMPUHATUS PELUICHUH U
OCYIIECTBJICHHUSI OCO3HAHHOT'O BBIOOpA B Y4EOHOU M TTO3HABATEIILHOM JIESITEIHHOCTH;

COOTHOCUTHh CBOM JICUCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEW JEATEIBHOCTA B TMPOILIECCE JOCTHUIKEHUS pe3ysbTara, OMpPEeACsTh
criocoObl IEUCTBUH B paMKaX MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICMCTBHS B COOTBETCTBUHU C U3MEHSAIOUICHUCS CUTYalUEH;

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U IpeJiaraTh IJaH €€ U3MEHCHUS;

IPEeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IMPU PEHICHUU Y4eOHOM
3aJ1a4u;

NOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMblil pe3ysibTaT
NEATeIbHOCTH, OMPENCNATh IMO3UTHBHBIC H3MECHCHHUS W HaIpaBlICHHs, TpeOyrouue
naabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B coctaBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTE€ILHOTO COCPKaHNUA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHMSI, YMEHHUS M CIHOCOOBI NEUCTBH, crnerudpuyeckue i yd4eOHOro mpeaMeTa
«XuMHs», BUABL AECATEIBHOCTH IO IMOJYYEHHIO HOBOI'O 3HAaHMS, €r0 MHTEPHPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUSIX:

MPEJICTABIEHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTH SIBJICHUM IPUPOIBI,
MMOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphl M TPAKTUUYECKOU
JESTETHPHOCTH YEJI0OBEKa B YCIOBHUSX COBPEMEHHOTO O0IECTBA; TOHUMAHUE MECTa XUMUHU
Cpeau IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MMOHSITUWHOTO ANNapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBjieHusl (POpMyYJl HEOPraHUYECKUX BEUIECTB, YPABHCHUN XMMHUUYECKUX peakuuil (c
OMOpONl Ha aJIropuT™M Yy4eOHBIX JEWUCTBUI); BIIaJICHME OCHOBAMHU XHMHUYECKOU
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HomeHknaTypbl (IUPAC u TpuBHanbHOI) MU yMEHUE HCHOJB30BATh €€ Ui pelIeHUs
y4eOHO-TI03HaBaTENbHBIX 337a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJEIU
IU1s1 OOBbSICHEHUSI CTPOCHHSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY € OTIOPOM Ha OIpeIe/ICHNUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHUE C IMOMOUIBIO YUUTENSA
IIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHHMHU JUIA YCTAHOBJICHHSI B3aUMOCBA3EH MEKIY
M3YYECHHBIM MaTe€puajoM M IpPU IOJYYECHUM HOBBIX 3HAaHMM, a TaKXKe B IpoLecce
BBINIOJIHEHUS YYEOHBIX 3aJaHUid W Mpu paboTe ¢ HCTOYHUKAMU XUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEWIIME XUMHUUYECKUE TOHATUA: XUMHUUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHASl CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJISpHas Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAasi Macca, MOJIAPHBIM 00BbEM, OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb (CpeaHss),
XUMHUYECKAsl peaKkuus, pEaKUWd COCAUHEHUS, PEAKUUHA PpPA3JIO0KEHUS, pEaKIuu
3aMelleHUs], peakuu oOMeHa, TeIIOBOM 3(P(EeKT peakiuu, 7K30- U IHAOTEPMHUUYECKUE
peaKkiuu, pacTBOpP, MaccoBas J0JIsI XUMHUYECKOrO 3JIEMEHTa B COEAMHEHUH, MACCOBAas
JI0JIsl ¥ IPOLIEHTHAs! KOHUEHTpAlKs BEIIECTBA B pACTBOPE, AP0 aTOMA, SJIEKTPHUUECKUN
CJIOW aToMa, aToMHasi opOuTalb, paguyC aTroMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJSPHAS W HEMOJISIPHAS KOBAJIECHTHAs
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKAasl CBS3b, KpPUCTAJUIMYECKas peuieTka (aTomHas,
MOHHAs, METaJInYecKas, MOJIEKYJspHas), WMOH, KATHOH, aHWUOH, JJIEKTPOJUT U HE
QJIEKTPOJIUT,  DJEKTPOJIUTHYECKAs  JUCCOLMALMS, PEaKIUM HMOHHOro  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, OKHUCIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHE, 3JIEKTPOJIU3, XMMHUECKOE PaBHOBECHE, OOpaTHMbIE U
HEOOpaTUMBbIE peaklUh, CKOPOCTh XMMHUYECKOM peakluu, KaTaau3aTop, HpeaeibHO
nomyctumas koHueHtpauus (IT1K), koppo3us MeTamios, CIIJIaBbl;

OCHOBOIIOJIAraroINe 3aKOHbl XUMUHN: 3aKOH COXpaHeHus Macchl, llepuonnueckun
3akoH J[. 1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUM XHUMHMH: ATOMHO-MOJICKYJISIDHAst TEOpPHsl, TEOpUA DJIEKTPOJIMTHYECKOU
JUCCOLMALIM, & TAK)KE IPEICTABICHUS O HAy4YHBbIX METOJAxX IO3HAHHUs, B TOM YHUCIE
JKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX HCCIEHOBAaHMs BEILIECTB U U3YUYCHUS
XUMHUYECKUX PEaKIU;

IIPEACTABICHUE O NIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamuyc aroma, D3IIEKTPOOTPULATENBHOCTh), IPOCTBIX W CJIOXKHBIX BEIIECTB OT
IIOJIOKEHUS 31eMeHTOB B Ilepuoaudeckoil cucreme (B MajbIX MEPUOAAX M TJIABHBIX
MOATPYIIAX) U 3IEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBSACHATH CBA3b IOJIOKECHUS
anemeHTa B lleprognyeckoil cuCTEME € YHUCIOBBIMM XapAaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YhCIO AJIEKTPOHOB),
pacrpenereHueM DJIEKTPOHOB [0 JHEPreTHUYECKMM YPOBHSM aTOMOB IIEPBBIX TPEX
NEPUOIOB, Kalus U KaJbIUs; KIacCU(PUIUPOBATh XUMHUUECKHUE AJIEMEHTHI C OMOpPOil Ha
orpeaeneHus: PU3NIECKOro CMbIcia HUPPOBBIX JAHHBIX MEPHOANUECKON TaOIHIIbI;

YMEHHUE KIACCUPUIUPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA U
XUMHUYECKUE PEAKIMU C ONOPOM Ha CXEMBI; OINpENEHATh BAJICHTHOCTh M CTEIEHb
OKHCJICHHS XUMWUYECKUX JJIEMEHTOB, BUJ XUMUYECKOW CBSA3U U TUIl KPUCTAJUIMYECKON
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CTPYKTYPbI B COEJIMHEHUSIX, 3apsij HOHA, XapaKTep CPeabl B BOJHBIX PACTBOPAaX BEIIECTB
(KUCTIOT, OCHOBAHUI ), OKUCJIUTENh U BOCCTAHOBUTENb M0 AJITOPUTMY YU€OHBIX JEHCTBUM;
YMEHUE XapaKTepu30BaTh C OMOpPOM Ha cxemy (pu3nueckue M XUMHUYECKHUE
CBOICTBA IPOCTHIX BELIECTB (KUCIOPO, O30H, BOJOPOA, rpauT, aiMa3, KpEMHHUIA, a30T,
docdop, cepa, X0p, HATPU, KA, MAarHUM, KaJIbIUH, AIFOMUHUMN, )KEJI€30) U CI0KHBIX
BELIECTB, B TOM WYHCIE KX BOJHBIX pPAacTBOPOB (BOJA, aMMHakK, XJIOPOBOJOPOJ,
CEpOBOAOPOI, OKCUABI U THAPOKCUAbl MeTaoB I - I[TA rpynn, amomunusa, meau (II),
uuHka, xenesa (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u docdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, a3otucras, a3otHas, (ochopnas,
yrojbHas, KpEMHUEBAsI KUCJIOTA M UX COJIM); OMUCHIBAThH C OMOPOM HA IMJIaH U KITIOUYEBbHIC
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUs MOCJE MPEABAPUTEIBLHOTO aHalu3a MOJl PYKOBOACTBOM
nejarora, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBpAIEHUN B Pa3IUYHBIX YCIOBUAX, BIUSHUE BEIIESCTB U
XUMHYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOJIHYIO CPEIY;

YMEHUE COCTaBJIITH IO 00pasily, CcXeme, alroOpuTMy YYeOHBIX JIEUCTBUI
MOJICKYJISIDHBIC M MOHHBIC YpaBHEHUS peaKIuil (B TOM YHCIIe peaKIuii HOHHOro oOMeHa
U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM), WIIIOCTPUPYIOMIUX XUMUUYECKHE
CBOMCTBAa W3YYCHHBIX KJIACCOB /TPYNI HEOPraHWYECKHX BEIIECTB, a TaKkKe
MOATBEPKIAIOITUX TCHETHYECKYIO B3aUMOCBSI3b MEXKy HUMU;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MACCOBYIO JIOJIIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOW Ha
oOurue GopMyIbl; yMEHUE TPOBOJUTEH PACUETHI MO YPABHEHHUSIM XUMHUYECKUX PEAKIUi U
HaXOJUTh KOJIUYECTBO BEIIECTBA, 00BEM M MAcCy peareHTOB WM MPOIAYKTOB PEAKIIUU C
oTopoit Ha 0Opasell, aIrOpUTM yIeOHBIX JICHCTBHIA;

BJIa/ICHHE OCHOBHBIMHU METOJaMHU HAY4YHOI'O TIO3HaHUS (HAONIOICHHE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE) MPU M3YUYCHUHU BEIIECTB M XUMHYECKUX SBICHHUI C
OTIOpON Ha aNropuTM Yy4YeOHBIX JCHCTBHM; yMeHHE CHOPMYIHpPOBATH MPOOJIEMY H
NPEJIJIOKUTD YT €€ PEIIEHHUs C TOMOIIBIO Ie/1arora; 3HaHue OCHOB 0€30MacHoi paboTh
C XUMHUYECKUMH BEIIECTBAMH, XUMUIECKOHN TOCYI0M U J1a0OpaTOPHBIM 000PYI0BAHUEM;

HaJIM4YHe MPAKTUYECKUX HABHIKOB IMJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMUYECKUX DJKCIIEPUMEHTOB IMOJ PYKOBOJICTBOM YUYHUTENd C OOCYKIECHHEM IUJIaHa
paboThI HJIM COCTABJICHUEM TaOIHUIIHI:

M3y4YeHHE U ONKCaHne (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHE C PU3HMUECKIUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYIECKUX PEAKITUH;

U3Yy4YEHHUE CIIOCOOOB pa3/ieeHUsI CMECEH;

MOJIyY€HHE KUCIOPOJa U U3YUYEHUE €r0 CBOMCTB;

MOJIy4€HHE BOJOPOJA U U3yUYEHHE €0 CBOWCTB;

MOJIyYEHHUE YTIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJIy4YE€HHE aMMHUaKa U U3yYEHHUE €ro CBOMCTB;

MPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIE PacTBOPEHHOIO
BEILIECTBA;
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WCCJICIOBAHNE M OTMMCAHUE CBOWCTB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JakKMyca, MeTuiopaHxa M (deHondTanenna) s
OTIpeIeTICHHS XapaKTepa CPeIbl B pacTBOpaxX KUCIOT U IIEJI0Yei;

WU3YYCHUE B3aWMOJICHCTBHUS KHCJIOT C METaUIaMH, OKCHJIAMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

MOJIYYCHHE HEPACTBOPUMBIX OCHOBAaHHI;

BBITECHEHHWE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;

MCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCH/IOB ATFOMUHUS U ITUHKA;

pEIICHHEe  DKCIECPUMEHTANBHBIX 3am1ad 1o Teme «OCHOBHBIC  KJIAcChI
HEOPTaHUYCCKUX COCTUHCHUI Y,

peIICHHEe  OSKCIEPHUMEHTAJIBHBIX  3a7a4 M0 TeMe  «DJICKTPOJUTHYCCKAs
TUCCOITUAITISY;

pEIICHHE IKCIIEPUMEHTAIBHBIX 3aJlad Mo TeMe «BakHelimue HeMeTayulbl U HX
COCTTUHCHHUS;

pEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMme «BakHeWime MeTamibl U UX
COCTTUHCHHS;

XHUMHYECKUE SKCTICPUMEHTHI, HIUTFOCTPUPYIONIUE MPU3HAKU MPOTCKAHUS PEAKIUi
MOHHOI'0 OOMEHa;

KauyeCTBECHHBIC pEaKI[MM Ha TMPUCYTCTBYIONIME B BOJHBIX pPAacTBOpPax HOHBI:
XJjopua-, Opomua-, wuomaua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-AaHUOHBI,
TUIPOKCU-MOHBI, KaTHOHBl aMMOHUS, MarHusi, KajblUs, aJIOMUHUS, Xene3a (2+) u
xenesa (3+), meau (2+), IMHKAa;

YMEHHE TPEACTaBIATh pe3yJdbTaThl JKCIIepUMEHTa B (¢GOpMe BBIBOJIOB,
JI0Ka3aTeJIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BJIJICHHUE TMpaBUiIaMu 0€30MacHOT0 OOpalIeHusl C BEIIeCTBAMH, UCIIOIb3YEMbIMH
B MTOBCETHEBHOM JKM3HM, a TAK)KE MPaBUIIaMU TIOBEICHUS B IIEJIAX COepExKEHUS 3I0POBbS
U OKpY’Kalolel MPUPOJHON Cpelbl; MOHMMaHuEe Bpeaa (OMacHOCTH) BO3JACHCTBHUS Ha
KUBBIE OPraHU3MBbl OMNPEIENEHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEIOTBPAIICHUS UX BPEIHOTO BO3JECHUCTBHS; MOHUMAHUE 3HAYECHHS >KUPOB, OEIKOB,
YTIEBOOB JIJISl OpTaHU3Ma YE€IOBEKa;

BIAJICHUE OCHOBAMHM XUMHUYECKOW T'PaMOTHOCTH, BKIIOYAIOMICH yMEHUE
MPaBWIBLHO MCIOJIB30BaTh W3Y4YEHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIE,
MUHEpaIbHbIE YIOOpPEHUs, METAJUIbl M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOIHBIX
HMCTOYHUKOB YTJIEBOAOPONOB (yriisi, MPUPOJHOTO Ta3a, HepTu) B OBITY, CEIBCKOM
XO3sIICTBE, Ha TMPOM3BOACTBE; YMEHHE MPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCITIOJIb30BaHUS U3YYCHHBIX BEIIECTB U MATEPHAIIOB;

YMEHHUE YCTAaHABIMBATH CBSI3M MEXKIY PEATbHO HAOIIOAAEMBIMH XUMHUYECKUMU
SBIICHUSIMH ¥ TIPOIECCAMHU, MPOUCXOIAINIMMUA B MAKpPO- U MHUKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHWE HMHTETPHPOBATH XUMHUYECKHE 3HAHUS CO
3HAHHSIMU JIPYTUX yU4EOHBIX TPEIMETOB C MTOMOIIBIO MTEIarora;

npeactaBieHne o cdepax mnpodecCHOHATBHOUW EATCTbHOCTH, CBSI3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha TOCTHKCHHSIX XUMUICCKON
HAyKHW; HAJTMYHE OMBbITa pa0OTHI C Pa3IMYHBIMU UCTOYHUKAMH WH()OPMAIIUN IO XUMHUH
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(Hay4yHO-TIONyJIIpHAs JUTEpATypa, CJIOBApH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOPOW Ha aNrOPUTM: YMEHUE OOBEKTHUBHO OLIEHWBATHh MH(OPMAIMIO O BEUIECTBAX, UX
IIPEBPALIEHUAX U TPAKTUYECKOM ITPUMEHEHUM.

TpeboBanusi K TpeAMETHBIM pE3yJbTaTaM OCBOCHHUS Y4YeOHOro mpeamera
«XUMHUS», pacipeiesIieHHbIe M0 rojlaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpYIOTCS IO NPUHLMITY J00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YK€ HAa3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIHMH, Kak
MPaBUJIO, JIOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTAThl OYEPETHOTO roAa
[0 YMOJIYAHUIO BKJIIOYAIOT PE3YJIbTAThI MPEbIAYIIUX JIET).

8 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX TIOHATHH: aToM, MOJEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPO/HAs), BaJECHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIsl XUMUUYECKOT0 AJIEMEHTA
B COCIAWHEHUHW, MOJAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
*37IEKTPOOTPUIIATEIBHOCTH ¥, CTEMECHb OKUCJICHUS, XUMUYECKasi  peakius,
KJaccupuKalusl peakiuid: pPeakiuu COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIIHH
3aMeIleHUs], PeaKuu 00OMEeHa, 9K30- U SHJOTEPMUUYECKUE PEAKIUHU; *TernoBoil 3hdexT
peakuuu®; apo aToma, dIEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, paluyCc aToMma,
XUMUYECKas CBS3b, MOJSIPHAs U HEMOJISIpHAs KOBAJICHTHAS CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJisI BEUIECTBAa (IPOLIEHTHAs KOHILIEHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. m. 1) u
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX NIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJeHHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUUYECKHUX PEAKIINiA, JIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHS 2JIEMEHTOB B OMHAPHBIX COCJUWHEHHUSAX C OMOPOW Ha OMpENesIeHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE, IPUHAICKHOCTh BEIIECTB K ONPENCIEHHOMY KIACCY
coenmuHeHU To (opmyiaM; BHUJ XHUMHYECKOW CBS3M (KOBAaJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

MMETh IMPEJICTABICHUE O CHCTEME XHMHUYECKHMX 3HAaHHM, YMETh C IOMOIIbBIO
YUUTENS] IPUMEHSTh CHUCTEMY XUMHUYECKUX 3HAHWM, ISl YCTAHOBJIEHUSI B3aUMOCBSI3H
MEXIy U3y4YE€HHBIM MaTEepHAIOM U MPH MOJYICHUH HOBBIX 3HAHMM, a TaKKe MpU padoTe
C WCTOYHHKAMH XHUMHYECKOW wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHAX U
ONepHpPOBATHL MU HA 0OA30BOM YPOBHE, TPUMEHSTh IIPHU BHIMIOJIHEHUN YUEOHBIX 3aJaHUN
U pEIICEHUH PACUYETHBIX 33Ja4 C OMOPOM Ha alrOpuTM Y4YeOHBIX AEHCTBUI H3yUYECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHus macchl, [lepuonnueckuii 3akon .M. Menneneesa,
*3aKOH TIOCTOSTHCTBA COCTaBa®, 3akKOH ABOrajpo; aTOMHO-MOJEKYJISIpHAsT TEOpHs.
CooTtHocuTh 000O3HAUEHMS, KOTOpble UMeroTcsa B Tabmuie «llepuoamyeckast cucrema
xuMudecknx diemeHTtoB J[. 1. MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMUMHUUYECKUX OJJIEMEHTOB (COCTaB W 3apsii fAjpa, oOlliee 4ucio
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ANEKTPOHOB U PACTIPEAECICHUE UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOPraHUYECKHE BELIECTBA;
XUMUYECKUE peakiuu (M0 YHCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TEIIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE MPUMEPAMHU MOJEKYJIAPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHMS;
BO3MOHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PAa3JIUUYHBIX YCIOBUSAX MOCIE
IpeIBApUTEIBLHOTO OOCYKJIEHHUS C M1E€1arorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJIIDHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIF0 XMMUYECKOI'O AJIEMEHTa Mo (PopMyJie COCIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl M0 YPABHEHUIO XMMHYECKOM pPEAKIMHU C
OIIOPOY Ha AJITOPUTM;

NPUMEHSITh OCHOBHBIE OIEpPAIlUA MBICTUTEIBHON NESATEIbHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTu3alus, Kilaccuukanus, BBIIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJISI M3YUYEHHS] CBOWCTB BEIIECTB U XUMHYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHble€ METOJbl TO3HAHMS — HaOJo/IeHue, H3MEpEeHHe,
MOJICIMPOBAHNE, OSKCIEPUMEHT *(pealibHbli W MBICICHHBIN)* T0J PYKOBOACTBOM
nearora;

CJIeIoBaTh MpaBHJIaM TOJIb30BAHHUS XMMUYECKOM MOCYyAOH M JabopaTOpPHBIM
o0opyAoBaHMEM, a TakKe MpaBUjiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUUECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUIO0 Ta3000pa3HBIX BeEIIeCTB (BOAOPOJAa M KUCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C OIPEIECIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHACTIOT C TOMOIIBI0 WHAMKATOPOB (JaKkMyc, deHondTanenH, METUIOpaHXK U Jp.),
NOATBEPKIAIOUIMX KAUYECTBEHHBI COCTAB HEOPraHMYECKUX BEIIECTB (Kaue€CTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJCTBOM I€Jarora.

9 KIIACC

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX ITOHATHH: XUMHUYECKUU DJIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CII0OXKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEICHb OKHUCJIEHHUS, XUMHYECKAsl pPEaKLHs,
XAMHUYECKasi CBSI3b, *TETUIOBOM A(DPEeKT peakiuu, Moab*, MOIAPHBIA 00BEM, pacTBOP;
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTainu3aTop, *XMMHYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIC
pEaKIHUN *, OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIC PEAKIINHU, OKUCIUTED, BOCCTAHOBUTEIb,
OKHCJIEHHE UM BOCCTAaHOBJIEHHUE, AQJIOTPOINHUs,, aM(POTEPHOCTb, XUMHUUYECKasi CBA3b
(koBaJeHTHAsl, HMOHHAsl, MeETaJUIMYecKas), KpHUCTa/uIMueckas pemeTka, *Koppo3us
METAJUIOB, CIUIABBI; CKOPOCTh XUMHYECKOW pEaKUuu®, TMpenesibHO JIOIyCTUMAas
koHuenTpanus (1K) BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MHOHATUH (cM. m. 1) m
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MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUI;

WCIIOJb30BaTh 3HAKU M CUMBOJBI s (UKCAIMU PE3yJbTaTOB HAOIIOACHUN,
cocTaBieHUs (POpMYJ BEIIECTB U YPaBHCHUN XUMUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
yciioBui 3a1a4. Mcnons3oBath 0003HaueHus1, uMmeromuecs B [lepuoguueckoil cucreme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BHIMIOJHEHUS 3aJaHUH.

ONpPEAEsATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX DJJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; IMPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUN C OIIOPOU HA OIIPEIEIICHUs], B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKOW CBs3M (KOBWJICHTHAs, HWOHHAs, METAJJIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsiJi MOHA IO XUMHYECKOW (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHCJIOT UM IIEJOYEH, *TUN KPUCTAUIMYECKOM PEMETKH KOHKPETHOIO
BellecTna™;

packpbiBaTh  cMmbIci  I[lepuognueckoro  3axkona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHUMAaHHWE: ¥OMUCHIBATh W XapaKTEPU30BaTh™ TaOIUYHYIO
dopmy Ilepuoamdeckoit CHCTEMBI XUMHYECKHX JJEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpymnma)y u «mobouHas noarpymnmna (b-rpymnma)», manbie u
OoJIbIIIE TIEPUOIBI, ¥*COOTHOCUTH* 0003HAUEHUS, KOTOPHIC UMEIOTCS B MEPUOTUUECKON
TaOJIMUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUUYECKUX JIEMEHTOB
(cocraB u 3apsia spa, oOlIee YHCIO JIEKTPOHOB U PACIIPECNIEHUE UX IO 3JIEKTPOHHBIM
ciosiM); *oOBSICHATH* OO0IMEe 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHUYECKUX
AJIEMEHTOB U MX COCIMHEHUHN B MpeleslaX MaJIbIX MNEPHOJ0B M TJIABHBIX MOATPYIIl C
Y4E€TOM CTPOEHHUS X aTOMOB;

KJIacCu(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHe BEIIEeCTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHMH BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEeHEH OKHCIIEHUS XUMUYECKUX IJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 00IIKME U clienu(rUecKrue XUMHYECKUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMHCAHUE NMPUMEpPAMU MOJEKYISPHBIX U
VOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUI C OIMIOPON HA CXEMBI;

COCTaBJISATh YPAaBHEHUS SJIEKTPOJIUTUYECKON JUCCOLUMALNM KUCIOT, LIEJI0Yed U
COJICH; TOJIHBIE W COKpAUIEHHBIE YpaBHEHHUS pEaKUUi HMOHHOTO OOMEHa; ypaBHEHUS
pEeaKUnii, MOATBEPKAAIOIINX CYLIECTBOBAHNE TEHETUUECKON CBSI3U MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTH OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX peaxkumit
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHca ATUX PEaKInii;

MIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTA OT MX CTPOCHMUS;
BO3MOXHOCTH NPOTEKAHUSI XUMHUYECKUX IPEBPALICHUN TOCJIE IPEABAPUTEIBHOTO
00CYXICHUS C IeIarorom;

BBIUNCIIATh OTHOCUTEIBHYIK) MOJIEKYISIPHYIO W MOJSIPHYIO MAaCChl BEIIECTB;
MacCOBYIO JIOJK XWUMHYECKOTO 3JIEMEHTa M0 (OpMYJI€ COEAUHEHUS; MACCOBYIO JIOIIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOM PEAKIUU C
ONOPOU Ha aJNTOPUTM;

cjle/0oBaTh MpaBUiaM IIOJIb30BAHUSI XMMHYECKOM MOCYI0H M Ja00paTOpHBIM
o0Opy/IOBaHMEM, a TaKXe€ MpaBuiaM oOOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
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WHCTPYKITUSAMU IO BHITIOJHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB TI0 MOJTYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJUTh PEAKIIMH, TOATBEPKAAIONINE KAYECTBEHHBIM COCTaB pPa3IUIHBIX
BCIIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPUA- OpPOMHI-, HOAWI-, KapOOHAT-,
docdart-, cunmkar-, Cyibdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHMSI 1 MOHBI H3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPaX HEOPTAHMUECKHUX BEIECTB;

MPUMEHSTh OCHOBHBIC OIEpPAIlMH MBICIUTCIBHON NEATeIbHOCTH — aHajdu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYUHHO-CJICICTBEHHBIX
CBSI3€H — JUIS N3YYCHHSI CBOMCTB BEIIECTB M XUMHUECKHUX PEaKIINi; €CTECTBCHHO-HAYYHBIC
METO/TbI TIO3HAHMSI — HAOJTIOICHUE, U3MEPEHHE, MOICIIMPOBAHNE, SKCIICPUMEHT (peaIbHBIN
Y MBICIICHHBIH ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHUE KaKIOW TeMbl Y4EOHOro ImpeaMera
«Xumusi» DenepanbHOW aJanTUPOBAHHONW OCHOBHOM 00Opa3oBarelbHOM MPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUs
00y4Jaromuxcs ¢ 3aJepHKKON MCUXUYECKOIO Pa3BUTHUs, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIUM pazzesnom DenepasibHoOM
paboueli mporpaMMbl y4eOHOro mnpeaMera «XHMHS» OCHOBHOW OOpa30BaTENIbHOM NPOrpaMMbl OCHOBHOI'O OOILEro
obpaszoBanus. [Ipu stom OpraHusanus BIpaBe caMa BHOCUTb HM3MEHEHHUS B COAEpXKAHHE U paclpesiesieHHe y4yeOHOro
marepuaja mo rogam oOy4yeHus, B MOCJIEI0BATEIbHOCTh U3YyUEHHUsI TEM U KOJMYECTBO YaCOB HAa OCBOEHHUE KaXKIOUM TEeMBbI,
oTpeziesIeHne OpraHu3alMOHHBIX Gopm 00yueHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHM ONpeesseTcsi BHIOpaHHBIM
oOpa3oBarenbHOM  opranuzanmeinr YMK, wuHAMBUAYadbHBIMH TMCUXO(DHU3UYECKUMU OCOOEHHOCTSIMU  KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, cTreneHbio 0CBOEHHOCTH UMHU Y4E€OHBIX T€M, PEKOMEHAAIMSAMU M0 OTOOpY U aJanTalud y4eOHOro
Marepualia o XUMHUH, MPeACTaBICHHBIMU B [10SICHUTEIBHOM 3anUCKeE.

[Ipeqyaraem 2 BapuaHTa NPUMEPHOrO TEMAaTWYECKOro IUIaHMpoBaHMsA nis oOywatommiics ¢ 3I[IP: mepsblit
[IPEAIOIAracT OCBOCHUE IIPOrPaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTIEIBHOM KJlacce.

1-i1 BapuaHnT

Bcero 136 4, u3 HuXx 7 4 — pe3epBHOE BpeMsI

8 KUIIACC

(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHbIe TeMbl, OcHOBHOEe coaepXaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowWwme AaHHbIW pa3aen obyuatrowmxca

nporpammbl,
M KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMuieckue nousiTus (20 u)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

[TpeaMeT xUMUK.* POJIb XUMUU B )KU3HU YeJIOBeKa. XUMUsI B
cucTeMe HayK. MeTozbl TO3HaHUS B XUMUM.*

Tena u BewecTBa. PU3nyecKue CBOWCTBA BEILECTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThrle BelllecTBa U cMecH. Cioco6bl
pasgesieHus cMeceil. Pusnyeckue U XUMUUeCKHUe SBJIEHUS.
[Ipy3HaKy U yC10BUSA NPOTEKAaHUA XUMUUECKUX peaKIui.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMHU paboThl B
XUMHUYeCcKoH JJabopaTopuHu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. PazyinyHble BU/bl XUMUYECKOU MOCYIbI.

3. O6pasiibl BElleCTB.

4. Cioco6nlI pa3piesnieHus1 cMeceld (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlabopaTopHbIe U NpaKTUYeCKHUe PaGoThl

JlabopamopHbie onbimbi:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasnenieHue cMecu c MOMOIIbIO MarHuTa.

IIlpakmuueckue pabombut:

Ne 1. JlabopaTopHOe 060pyZ0BaHUE U TPUEMBI PaGOThHI C HUM.
[IpaBusia 6e3onacHON paboThl B XUMUUYECKOU J1a60paTOPHH.
Ne 2. OumncTKa 3arpsA3HeHHOM NOBAapPEeHHOM conun
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PackpbIBaTh CMBIC/ U3y4YaEMBIX MOHATHH C IOMOLIBIO Nearora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U KU3HHU YEJIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPO/JHbIE U HEOJHOPO/IHBIE CMECH;

PaznunyaTh PpUsnUecKUe U XUMUYECKHE SIBJIEHHS C OITIOPOM Ha onpejesieHusl.

OnpefensiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M10JIb30BAHUS XMMHUYECKOM OCY10H 1 1abopaTOPHbIM
060pyZ0OBAHUEM, A TAKXKe IPaBUJIaM 0OpalleHUs] C XMMHYECKUMHU Bellje-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMHU 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM Ile/larora.

[l1aHUpPOBaTh U POBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
ONMUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOG0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJiarora ¢ 06¢cy/ieHueM IJlaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/IaHUH U B ITpoLiecce
HCCJIe0BaTeIbCKOM 1esiTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEepaTypy
XUMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM eAarora.

BoicTpanBaTb pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHdopMalHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
UCIO0J/1b30BaTh U3y4YeHHbIN MOHATUHHBIN anlapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1eMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEleCTBa.
ATOMHO-MOJIEKYJIIPHOE YYEHHUe.

Xumunyeckas ¢popmyJia. BaeHTHOCTb aTOMOB XUMUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BellecTB.*
OTHocHUTe/IbHAast aTOMHasi Macca. OTHOCUTeJIbHAsl MOJIEKYJIsIpHast
Macca. MaccoBasi /10J151 XHMU4Y€eCKOro 3JleMeHTa B COeIMHEHHU .
dusnyeckue U XUMUYECKUE SIBJIeHUS. XUMUUeCcKas peaKIiysl.
[IpU3HaKK U YCJ0BUS NPOTEKAHUS XUMHUYECKUX PeaKIL[UH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakyii (coeAMHEHMYS], pa3/IOXKeHHUS],
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4Y€HbIN-3HIIUK/IONEAUCT.*

AemoHcTpauum

dusnyeckue sBJIeHUd (pacTUpaHMe caxapa B CTYIKe, KUIIeHHE U
KOH/IeHCalysl BOJIbI U T. [T.).

XuMudeckue siBJleHUs (TopeHue CBeuH, pasjioKeHHUe caxapa,
B3aUMO/leficTBHe CepHOM KHCJIOTHI C XJI0pU,0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoiecTBUe XKestesa ¢
cepoii, B3auMo/ieicTBUe XKeJie3a ¢ pacTBopoM cosu megu(11)).
OnBIT, MJUTIOCTPUPYIOLIUHI 3aKOH COXPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBI€E ONBITHI:

[IpuMeps! pusnyecKux ABJEHUH (1/1aBJIeHUe BOCKA, TassHUE
JbJA).

[IprMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mogeiv aTOMOB U MOJIEKY T

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

Beruncienust

— OTHOCUTEJILHO! MOJIEKYJ/IIPHON MacChl BELIECTB;

— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMeHTa I10 cl)opMyﬂe
CoOeJUHEeHHA.

[IpUMeHSITh eCTeCTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJacCubUKaLys) i1 U3yYEHHUsT
BelleCTB ¥ XMMUYECKHUX peaKl Ml c ONOpoi Ha aJIfOPUTM UJIM CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX OHSATHUI U 3aKOHOB U IPUMEHSATD 3TH MOHATHSA
IIpY ONKCAaHMH CBOMCTB BellleCTB U UX MpeBpallieHUi c 0NOpoM Ha IJIaH U
KJII0ueBble CJI0Ba.

PasnuyaTh pusnyeckue U XMUMHUYeCKHe IBJeHUS], 06'bSICHATD UX CYLIIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKY/ISIPHOTO yYeHUs1 C OOPOH Ha ollpe/ie/IeHHUsI U CXeMBbL.

OnpezensiTb NpHU3HAKK XUMHYECKUX PEAKIMH, YCI0BUS UX TPOTEKaHUA.

O6BACHATD CYyIHOCTb PU3UUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 YYeHUS C UCII0/Ib30BaHHEM BU3yabHOU ONOPHI.

KnaccuduuupoBaTh XMMHYecKHe peakLiMH (110 YUCIY U COCTaBY pearupyoumx u
00pa3ywIUXCS BEUECTB) C ONOPOM HAa CXEMBI.

CocTaBasATb GOpMYyJibl GHAPHBIX BElLeCTB 10 BaJIeHTHOCTH U ONlpeJiesiIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOH Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OHUIMEHTHI B YypaBHEHHUAX XUMUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e CTBUH.

CrnezmoBaThb NpaBWaM M0J1b30BaHUSA XMMHUYECKON TOCY[01 U JTab0paTOPHBIM
060pyi0BaHUEM, A TaK>Ke TPaBUJIaM 00pallieHMs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Ilefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOMN JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JINTePATyPy XMMHUYECKOI'0 COlepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM Ne/iarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN anapaT Kypca XUMUH

Paspen 2. BaxkHeliline npeAcTaBUTe/IM HeopraHudeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3os. CocTaB Bo3ayxa.
Kuciopos — ajieMeHT 1 IPOCTOE Bellle-
cTBO. 030H — *ajlIoTponHast MoAuHUKalus Kucaopoja.*

HaxoxxgeHue KuUcJiopoJa B ripupo/e, cbusuqecxne U XMMHU4YECKHe

CBOMCTBA (peaKLU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHKHOBEHMUS U IpeKpallieHUs ropenus. [loHaTre

00 OKCHUAX.

*Crnoco6bl MoJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
MpoMbILJIEHHOCTU.* [I[puMeHeHMe Kucaopoja. Kpyrosopor
KHCJI0pO/Jia B IPUPOJeE.

*TensioBoM 3P PEeKT XUMHUYECKON PEAKI[UH, TIOHATHE O
TEePMOXUMHUYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepMUYECKUX
peakIusx.

*TonsimBo (HedTh, yroyb U MeTaH). 3arpsi3HeHUe BO3/yXa,
croco6bl ero NpeZi0TBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOIO CJI0s.*

AemoHcTpauum

B3aumo/ieiictBue pocdopa, cepbl U KeJse3a ¢ KUCIA0POA0M
(BO3MOKHO HUCMOJIb30BaHKE BU/IEOOIBITORB).
OnpesiesieHHE COZlepKaHUSI KUCIOPO/a B BO3/YXeE.
OnBbITHI, AEMOHCTPHUPYIOLIYME YCI0BHSI BOSHUKHOBEHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlaBopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHYeckas paboTa:

Ne 4., [TosryyeHUe KUCI0pOAQ, U3yYeHHe ero CBOWCTB.

Boruucienus
— MOJIEKYJIIPHOM MaccChl KMCJI0POJA ¥ 030HAa HA OCHOBaHUU
ATOMHOM MacChl XUMHY€ECKOT0 3JIEMeHTa
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMCAaHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0/Ib30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KPDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HYeCcKHe U XU-MUYeCKHe CBOMCTBA KMCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHeHNEe U 3HaYEHUE B IPUPO/IE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHus u Med1eHHO20 OKUCAEHUS C IPe/JBapUTeIbHbIM
o6CcyKJieHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUS KUCI0POaA (BBITECHEHHUEM BO/bI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NleAarora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BEIL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEeaKLUH C yYaCTHEM KUCJI0PO/a.

OO6BACHATD CYLHOCTb 3KOJIOIMYECKHUX TP06JieM, CBI3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CrnenoBaThb npaBuiaM 6e30nacHoO paboThl B 1aG0paTOPUH NTPH UCI0JIb30BAaHUU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS NI0J] KOHTPOJIEM N1€JIarora, a Takxe
[IpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOJAUTH HAGJIIO/IeHUs], Ie/IaTh BBIBOAbI 110 pe3y/IbTaTaM IKCIIepUMeHTa oJ,
PYKOBOZICTBOM Ilefiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIiIIe.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COJleprKaHHs, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTpanBaTh pa3BEépHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HUKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILJIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XWMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bozopos — 3sieMeHT U pocToe BellecTBo. HaxoxaeHue B
npupo/e, GU3nUecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aMMO/IEMCTBUS C HEMETA/VIAMU U OKCHU/JAaMU METAJIIOB),
NpHYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHsITHE O KMCIOTaX U COJISAX.

AemoHcTpauumn

[TosiyyeHue, coGMpaHue U paclio3HaBaHUE BOJ0PO/a.
['opeHue BogopoAa.

B3auMo/ielicTBUe Boopoa ¢ okcuzom Meau(1l).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIN OMBIT:

B3aumo/ielicTBHE KUCJIOT C MeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHue BOAOPOAA, U3YYEHHUE eT0 CBOMCTB.

Boiuuciaenust
— MOﬂeKleHpHOI;‘l MaccChI BellleCTBa Ha OCHOBAHHUH ATOMHOH
MacCChbl XUMUYECKUX 3JIEMEHTOB

KosnmyecTBo BewectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisipHbI# 06 €M ra3oB. Pac4éThl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMoHcTpanusa
06pasLbl BelLecTB KOJIMYeCTBOM 1 MOJIb.

Beruncienus

— 06'péMa, KOJIMYEeCTBa BellleCTBa ra3a 10 ero U3BeCTHOMY
KOJINYECTBY BellleCTBa UJIH 06bEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO peaKI[M1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH ra30B
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONUCAaHUHU CBOMCTB BELIECTB U UX peBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPO/A,
CII0COGBI €ro NoJIy4Y€eHHUs], IPUMEHEHUE C OIIOPOY Ha MJIaH, KPaTKY!o 3aIl1Ch,
CXEMY.

Co6upaTb IpUGOP AJIs OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTABJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH NMOCY/1bl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATO0ra., a TAKXKe
npaBuJIaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[I1aHUPOBATh U OCYLIECTBJISTh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BbIBO/bI [0 PE3YJIbTATaM IKCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora c 00Cy>k/ieHueM IJIaHa paboThl, C CIIOb30BaHUEM
KJ/IHU1Ie.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymIle.

l-[JIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAaKTUKE XUMHUYECKHE IKCIIEPUMEHThI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJIaTb BbIBO/JbI I10 pe3yJ/ibTaTaM 3KCII€epHUMEHTa.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIie

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATUH U IPUMEHATDb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUHU JJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BbIYHCIATD MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa C OIOpo Ha o6pasel;, Ha GOpPMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYECKUX PeaKL Ui ¢ OTOpoi Ha
o6paseL, aJITOPUTM y4e6OHBIX e ICTBHUN: KOJIMYeCTBa, 00'bEMA, MacChl BellleCcTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HUJIU IIPOIYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPABOYHBIX MaTepHasoB, TPaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUIHBIN aNnapaT Kypca XMMHUU C IOMOILbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX
(59)

Boja, ee cocTas, cTpoeHue, MoJieKyJ1bl. Du3nyecKkue CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BObI

(passiokeHMe, peaKl My C HATPHEM, OKCUOM KaJIbL{Hsl, OKCUJIOM
cepbl V.

CocTaB ocHOBaHHUM. [IoHATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTb
BelIEeCTB B Boge.*

*HacbllleHHbIE U HEHAChIILleHHbIe PAacTBOPbL * MaccoBasi f10Jist
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe MPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIU3 BOJIbI; CUHTE3 BO/Ibl; B3aUMO/IEICTBHE BOIbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4HON paCTBOPUMOCTBIO.
HccnesoBaHue pacTBOPOB KUCJIOT U 11ieJ104el ¢ TOMOLIbI0
WHAMKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

Boeruncienns
— C HCI0JIb30BaHUEM MOHATUSA «MaccoBasi Zj0JisI BELECTBA B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX OHSATHI U IPUMEHSITh 3TH MOHSATHUS IPU
ONMKCAaHUY CBOMCTB BELIECTB U UX MPEBPalleHH# C TOMOIIbIO0 lefarora.

XapakTepu3oBaTh GU3NUYECKHE U XUMHUUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJ/IATh ypaBHEHUS] XMMUYECKUX PeaKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXeMY.

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJbI OT IPUMECEH, MEPHI 10 OXPaHE B0/
OT 3arpsi3HEeHMUs I10CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOJAUTH HAGJIIO/IEHHUS, Jie/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepPUMEHTA 110/, KOHTPOJIEM NeIarora, ¢
UCI0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU TPU UCTT0JIb30BAHUHU
XUMHYECKOH MOCY1bl U 060PYA0BaHUS 10/] KOHTPOJIEM [IE€J]arora.

npOBOﬂl/ITb BbIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb MPpU BbINIOJIHEHHUH y‘-IeGHI:IX 3aaaHm‘/’1 " B Iporecce
UCCJIEe/I0BATEJNbCKOH JIeITEIbHOCTH HAyYHO-TIONYJ/IIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPIKaHUS, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10J;, pyKOBOJCTBOM I1eJiarora.

BeIcTpanBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHU 110CJIe
IIpe/IBapUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeHUI

(11 4)

Knaccudukanus HeopraHU4eCKUX CoeUHEHUH.

OKcuAbl: cOCTaB, KJIaccudukanus (OCHOBHbBIE, KUCIOTHBIE,
*aMdoTepHble, HECOJIe00pa3yIolMe HA IPUMEpPe OKCH/A
yriaepoja |l n okenga asota ll, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeme ¢ BOAOM, KUCA0TamM, Lesiodamu).
OcHOBaHUS: COCTaB, KJaccudukanus (Les04u 1
HepacTBOPUMbIE OCHOBaHUS), HOMEHKJIATYpa.

KucsoTsl: cocTas, kJ1accupuKalys, HOMEHKIATYpa, GU3HUUecKUe
Y XMMUYeCcKHe CBOMCTBA (B3aUMO/JeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepEe COJITHOW U CEPHOU KUCJIOT),
*croco06bl moJydeHus.* P/ ak THBHOCTH METaJLJIOB.

Conu (cpeiHME): HOMEHKJIATYPA, *cnocobbl moy4eHUs*,
B3auMO/ieicTBYe coslel ¢ MeTasllaMU, KUC/IOTaMy, 11leJ104aMU U
COJISIMH.

['eHeTHUeCKast CBSI3b MEX/IY KJIACCAMH HEOPTaHUYECKHX
coepuHeHUH. ['eHeTHYeckre pabL [ToHATHE 06 aMbOTEePHBIX
FUJIPOKCU/AX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHUYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
PassioxxeHue npy HarpeBaHUM.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
B3anMo/ielicTBUE pacTBOpa CEPHOM KMCIOTHI C OKCHIOM
menu(Il).

Peak1ys HeATpau3anuu.

BbITecHeHMe 0/JHOr0 MeTaJl/Ia IPyrMM U3 pacTBOPA COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaGopaTOpHBIE OTBITHI:

B3zauMoieficTBHE KMCJIOT C MeTa/IJIaMH.

[losrydeHne HepacCTBOPUMBIX OCHOBAHUM.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBaHUH C KUCJIOTaMH.
PaznoxeHue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PemieHue sKcriepMMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

Boruncienus
— 10 ypaBHEHUSIM XUMHUYEeCKUX PeaKui

OrmpeiesieHre OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COSTMHEHHH 110 1Ia0JIoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCIMHEHHUN Ha
OCHOBE OIPEICIICHHS.

CocrapieHre (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBAaHHE
UX 110 MEXKIYHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BaHUEM
onpe/ieeHns U TaOIMIbl PACTBOPUMOCTH.

KnaccudunupoBanue H3ydaeMbIX BEIECTB [0 COCTaBY H CE0UCMEAM C OIOPON Ha
OIpe/IeICHHUS, CXEMBI M TaOJIUILy PACTBOPUMOCTH.

CocrapieHue TabIHIbl TCHETHYECKHUX PSIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCAHHEHHIN MO/l PyKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB
W3YYCHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C MCITONB30BAHHEM
cxeMbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHNUI IOl PYKOBOJICTBOM IEJIarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHHUI peakiiil, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUYEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX IeHETHIECKYIO B3aHMOCBS3b MEX/IY HUMH, C
OMopoii Ha BepOaIbHYyIO CXeMY B Ka4eCTBE 3PUTEIILHOM OIOPHI.

CocrapiieHre MOJICKYJISIPHBIX YPABHEHHUI PEaKInii 10 CXeMaM C NpeABapUTEIbHBIM
00CcyXIIeHHeM BBIOOpa pearupyromnx BemecTB.

BeIuncieHre M0 ypaBHEHUSIM XUMHYECKUX PEaKiiii KolnuecTBa, 00bEMa, MacChl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB MM IPOAYKTOB PEaKIHH IO
AIITOPHTMY.

[InaHupoBaHKE M OCYLICCTBICHUE Ha IPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIONCHHUS TIOJ PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHHE BBIBOIOB II0 Pe3y/ibTaTaM KCIEPUMEHTa C UCIIONIB30BaHUEM
OTOPHBIX CIIOB.

DopMyIHpOBaHHE C MOMOIIBIO [IEAArora 1 BEIIOTHEHHE NpaBui1 6e30macHoil paboTsl B
71a00paTOPHH MPH UCIIONB30BAHINN XUMHYECKOI TTOCY/bI ¥ 000PYIOBaHHMSL.
Vcnonp30BaHue NP BBITOIHEHUH yU4eOHbBIX 3aJaHUi 1 B IIpoOLIecce
HCCIIeIOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JTUTEPATyphl XUMHIECKOTO
COIepIKaHMs, CIPABOYHBIE MaTepUabl, pecypchl VIHTepHeTa, OCylecTBICHHE BEIOOpa
O/ PYKOBOJCTBOM IEAarora.

BricTpanBanue pa3BEPHYTHIX MICHEMEHHBIX U YCTHBIX OTBETOB C OIOpPOil Ha
HUH(OPMALHIO U3 YIeOHNKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHOE HCIIONIB30BaHUE
M3Y4IEHHOTO IOHSTHIHOTO anmapara Kypca XMMHH C HCIOIb30BaHUEM IUIaHa,
OIOPHBIX CJIOB, AITOPHTMA.

Paspen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4YecKkux 3j1eMeHToB /I. . MeHAeneeBa.
CtpoeHue aTOMOB. XUMHU4ecKas cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
Mepuoanyeckana cucrema
XUMMUYECKUX 3/1IEMEHTOB

A. U. Menpene-esa. CtpoeHue
aroma (7 4)

[TepBble MONBITKU KJIaCCUPUKALIMU XUMHUYECKUX 3JIEMEHTOB.
[ToHsITHE O rpyNIax CXO/HbIX 3JIEMEHTOB (1L[eJI0OYHbIE U
11eJI0YHO3€eMeJIbHbIE METaJLIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J1eMeHTbI, KOTOpbIe 06pa3yoT

aMdoTepHble OKCUABI U THPOKCUABL*

[leproaunyeckuit 3akoH U [lepuoju-yeckast cucteMa
XUMHYECKHUX 3/1eMeHTOoB Jl. . MeHeneeBa. [lepuo/bl, rpyIibl,
noarpynmnsl. PrUsrdyeckuit CMbICI NOPSAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepHo/ia U TPYIIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX sfiep. *U3oTonbL*
JyieKTpOoHBI. CTpOEeHHUE 3JIEKTPOHHBIX 060JI04EK ATOMOB MEePBbIX
20 XMMHUYeCKHX 371eMeHTOB [leproanyecKol cuCcTeMbl

. . MeHpeneeBa.

XapaKTepUCTHKa XMMHUYECKOT0 3JIEMeHTa [0 ero MoJIOXKEHHUIO B
[Tepuoaundeckoit cucteme /. U. MeHpesnieeBa.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB 3JIEMEHTOB MaJIbIX
MEeprUOoJ0B U I'VIaBHbIX NOATPYINII B 3aBUCUMOCTH OT aTOMHOI'O
(nopsiakoBoro) Homepa.*

*3HaueHue [lepuoauyeckoro 3akoHa u [lepuoaudeckom
CUCTEMbI XUMUYECKHX 3JIEMEHTOB /I Pa3BUTUA HAYKU U
npakTuku. [l. U. MeHziesieeB — y4€HBIH, TeJaror ¥ rpakJaHuH.*

AemoHcTpauum

KopoTkonepuogHas v JJIMHHONIEpHOUAHAasA GOPMBbI
[leproanyeckoi CUCTEMbI XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U HEMEeTaJlJIOB.
Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe THAPOKCUAA [IMHKA C pACTBOPAMU KHCJIOT U
reJsioyen
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PackpbIBaTh CMBIC/ IEPUOAMYECKOTO 3aKOHA [0/, PyKOBOJICTBOM IleJiarora.

[ToHMMaTb CylECTBOBaHHE NIEPUOJUYECKOH 3aBUCMOCTH CBOHUCTB XUMUY€ECKUX
3JIeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHNH OT N0JIOXKeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOEHHUS aToMa C
HCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBNIUBATh CBA3b MEX/Y N0JIOXKEHHEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTpOEHHEM ero aToMa (CocTaB U 3apsij f/pa, oblliee YUC/I0 3JIeKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam [lepruoanyeckoil cHCTeMBbl € TOMOLIbIO NT€/jarora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI [TepBbIX TPEX IEPUOA0B, KaJlusl,
KaJIblYs 10 UX nosioxeHuIo B [lepuoguyeckoii cucteme /[l. U. MeHieneeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHUYeCKOU mocyibl U 060pyZi0BaHHs 10/ KOHTPOJIEM TeJjarora.

BbicTpanBaTb pa3BépHyThble MUCbMEHHbIE U yCTHBIE OTBETHI C ONIOPOM Ha
MHbOopMaLHIo U3 yue6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XMMHU 110cJIe
CTPYKTYPUPOBaHUS MaTepHasa C UCN0JIb30BaHUEM KIIMILE.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 3a/JaHUH TEKCThI yyeOHUKa Nocie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoyHble MaTepualsl ([lepuoanyeckyio
CUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJiel B BOZie, 3JIEKTPOXUMHUYECKUH psij] HaNpsXKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJlIeloBaTebCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 CO/iepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM lefiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLuun
(84)

9 KUIACC

*DJIEeKTPOOTPHUIATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMH4ecKasi CBsi3b (MOHHas1, KOBaJIEHTHAs MOJISIpHAsT U
KOBaJIEHTHAs1 HEMOJISIPHAs ).

CTeneHb OKUC/TIEHUS.

OKUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUSA. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCAMTEeNbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakL Uy pasJyioXKeHus, COeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PacKpbIBaTb CMbIC/ U3y4aeMbIX MOHSITUH 110/, PYKOBO/ICTBOM I1€/1arora.

OnpeaensiTb BUJ XUMUYECKOU CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpeensiTh CTeNEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTA 110 popMyJie ero
CO€JIMHEHUS C UCIO0JIb30BAaHUEM AJITOPUTMA.

OnpefensiTh 371EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb MPOLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAITh 3/1eKTPOHHBIHN 6aJIaHC € YYETOM YMC/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJsIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOM PeaKIMU M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHOM peaKI M.

Hcnosib30BaTh NPH BHINOJHEHHH Y4e6HBIX 33JaHUH TEKCTHI y4eGHUKA M0CIIe

CTPYKTYpPUPOBaHUsA MaTepHasa, CipaBOYHble MaTepHabl (TepUoANYEeCKYI0
CUCTeMy XMMHUYecKUX ajleMeHTOB /. 1. MeH/esieeBa, Tab/1M1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMUYECKUH psij] HaNpsXKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammbil,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATENbHOCTU
obyualowmxca

Pasge 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjacca

(54)

[leproanyeckuit 3akoH. [leproaundeckas cucTeMa XUMHAYECKHAX
asnemeHTOB /l. . MeHgeieeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYECKHUX 3J1eMeHTOB IIePBBIX TPEX
[IepUO/I0B, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKoi cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanms 1 HoMeHK/IaTypa HeOpraHM4eCcKUX BelllecTB
(MexxAyHa-poAHas U TpHMBHAJIbHasA). XUMHUYecKHe CBOMCTBa
BeLIEeCTB, OTHOCAIIMXCA K pPa3/IMYHbIM KJlacCaM HeOpraHU4eCcKUx
COoeIUHEHUH, UX reHeTHYecKas CBSI3b HEOPTaHUYeCKUX Bell|eCTB.
CTpoeHHe BellleCTBa: BU/ bl XUMUYECKOHN CBS3U U TUIIBI
KpHUCTaJ/I/INYeCKUX PeLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpOoeHus.*

JleMoHCcTpanuu

1. Moae 11 KpUCTaLJINYeCKUX PeLIETOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkonepuoHas U AJIMHHONIepUoAHas GOPMbI
[leproanyecko cUCTEMbI XUMHUYECKHX 3/1eMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX oJ1IoxkeHUI0 B [lepuouyeckoii cucteme /Jl. U. MeH/iesieeBa ¢
OMOpPOH Ha aJITOPUTM.

KnaccudunvpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4Y€eHHbIX
KJIaCcCOB C ONOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIaCcCOB,
NOATBEPXKAATh CBOMCTBA NPUMepPaMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTANIUYECKON PELIETKU
BEIIEeCTBA C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs [10Cje
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThbIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALUIO U3 YYEOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3yYeHHbIM NOHATUHHBIN anapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUH U B poliecce
HCCJ/Ie/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJlepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PYKOBO/ICTBOM IeJarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XMMUYeCKUX peaKiui 1o pa3/IM4HbIM TpU3HaKaM
(1o 4Mc1y M coCcTaBy Y4acTBYIOLMX B peaKLMU BellecTs, *11o
TenJ0BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHeH OKUCIeHUs
XMUMHUYECKHX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpPMUYECKHe PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakuusax. [loHaTHe 06 06paTUMBbIX
Y HeoOPaTHUMbIX XUMHUYECKHUX peakusax. [IoHATHe 0 XUMHYeCKOM
paBHOBecuU. PakTOpHI, BJIKALINE HA CKOPOCTb XUMHUYECKOH
peakLU1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIuH (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTE/IbHON PEAKLIUH).

JleMOHCTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT Pa3INIHbIX
daKTopoB.

2. Bo3pelicTBre KaTasiM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PAaTUMBIX pEaKIIUH.

4. CMelleHUe paBHOBECHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJINYEeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBbICJI U3y4YaeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUA ITPHU
OIMCaHUY CBOMCTB BEIL|ECTB U UX NpeBpalleHu .

KnaccudunnpoBaTh XMMHUYeCKHe PeaKLMY 10 Pa3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIUH OT pa3/IMYHbIX
$aKTOpOB 0] pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKAaHUA XMMUUYECKHX ITpeBpallleHUuH B
pas/IMYHBIX YCI0BUAX MTOCJIEe TPeiBapUTebHON paboThI.

OnpezienATb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6aJIaHC peaKIUH.

[Ipor3BOAUTH BBIYHUCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
MHbOpPMaLMIO U3 y4eOHHMKA U CTIPAaBOYHbIX MAaTePHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anapaT Kypca XMMUH 110CJIe
Ipe/iBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISPHYIO JINTEPATypy
XMUMHUYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPO/IMTHYECKas
AUuccoumanus. XuMH4YeCKHe
peaxkuyuy B pacTBoOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMU. IJIEKTPOJTUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHU3M AUCCOLUALUU
BEILECTB C pa3/IMYHbIMHU BUJAMU XUMHYECKOU CBsi3U. CTeNeHb
aucconuanuu.* CUIbHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peak1jv1 HOHHOT'0 0OMEHA, YCJI0BUS UX NPOTeKaHus1. NoHHbIe
ypaBHEHUsT peaKLHi.

XuMHUUYeCKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIeH B CBETe
NpeJICTaB/JIeHUH 00 3JIEKTPOIUTHIECKON ucconannu. Cpesa
pactBopa. [IoHsITHe 0 rUIPOJIM3e COJIeH.

KauecTBeHHbIe peaKkIlUK Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCUA-UOHBI KaTUOHBI aMMOHHUS],
MarHusl, KaJbl¥s, aJIOMUHUs, XKeJjie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIHE B BOJHBIX paCTBOpax..

JleMoHCcTpanuu

JseKTpuyeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; ABHU)KEHNE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIOCTPUPYIOLIME TPU3HAKHY IPOTEKAHUS peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/Ie/IEHUI0 CPe/ibl B pacTBopax cosiell (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [[MHKA).

JlaGopaTopHble U IPAaKTU4eCKue

pa6oTsI

JlaBopaTOpPHBIH OINBIT:

Ne8Peaknuy HOHHOI0 06MeHa B pacTBOpaXx 3JIeKTPOJIUTOB:
cyabdaTa meau(Il)

Y 1é/1041, KapboHaTa HATPUA U COJIAHON KUCJIOTBI, peaKLHsa

HeUTpa/M3aliuy Mex/y F'uIPOKCU/0M KaJud U COJITHON KUCIOTOM.

Ne9. KauyecTBeHHble peakuymy Ha MOHbI B pacTBope.

[IpakTHyeckas paboTa:
Ne 1. PemeHue 3kcneprMeHTaIbHBIX 33/a4 [10 TeMe.

Bouruucienus
— M0 YpaBHEHHUSAM XUMHYECKHX peaKIuh

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAK)XKe CMbIC/I TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALUU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BO/IHbIX PACTBOPOB C IOMOII[bI0 TTeJarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, IOJIHbIe
Y COKpalEHHbIE HIOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHUKE XMMHUYECKHE 3KCITePUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, IeJIaTh BIBO/bI 110 pe3yJibTaTaM 3KCIIepUMEHTa
nocJjie npeABapuUTeJbHON paboThI.

CnenoBaTh NpaBU/IaM 6e30nacHOM paboThI B J1JabOpaTOPUH NMPU
HCI0JIb30BAaHWUHU XUMHYECKOU MOCY/IbI U 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BLIYUCIEHUS 10 XUMUYECKUM YpaBHEHHUSM.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMalIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHUaJoB, TPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XMMHU 10cJ1e
[peJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib30oBaTh IPpH BBINTOJIHEHUH y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETEIbHOCTH HAYYHO-TIONYJISIPHYIO JIMNTEPATYPY
XMUMHYECKOTO CO/IepKaHMUsl, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
1ocJie KOHCY/IbTAaLlUH C TIeJaroroM.

Paspen 2. HemeTa/l/1bl M MX coeJMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3jieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

06111as1 XapaKTePUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTENEeHH
okucsenus. CTpoeHUe U pU3NUeCcKre CBORCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMoJeHCTBHE C METa/VIAMH, HeMeTaJlJlaMH (BOJIOPO/JIOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIO0TA,
XUMHUYECKHe CBOMCTBa, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M yeJioBeKa.* BaxkHeHIIMe XJI0PUAbI M UX HAXO0XKJEHUE B
pUpo/ie.

JleMoHCcTpanuu
BuseoMaTepuaJibl: rajoreHbl U UX COeIUHEHUS.
06pasibl XJI0PUI0B.

JlaGopaTopHble U IPAKTU4YECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

Pacno3HaBaHue XJI0pU/-UOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COJITHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
10 YpaBHEHUSIM XUMHYECKUX peaKIuil.

O6'bSICHATD 061LIIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/IOB U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh $r3UUeCKHe U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpuUMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeHUe U 3HaYeHNe B
NpUpPO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUs MaTepHraJa.

OnpefensTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TabJIUIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBATh Ha MPAaKTHKE XMMHUY€eCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJII0/IeHUS, [ieIaTh BbIBOABI 10 Pe3yJibTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PabOThI.

Tema 4. O611asa
XapaKTepUCTHKA XUMUYEeCKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuA (5 4)

061mas xapakTeprucTyKa 371eMeHTOB VIA-rpynner. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHue U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHCJI0POJA U Cepbl.

AnnoTrponHsle MogubUKaLUU KACI0POJA U cepbl. XUMUYeCKHe
CBOMCTBa cepbl B3auMoelcTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOH U
cepHoH Kuca0TaMU. CepoBo0OPOJ, CTpoeHHe, GU3nUecKHe

O6BACHATD 06LIVIEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYINIIBbI U UX COeIMHEHUHN
C Y4€TOM CTPOEHHUS UX aTOMOB C OII0poH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $U3UIECKHE
Y XUMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJuHEHUH
(cepoBOZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTBI, CY/Ib$ATOB), CIOCOGBI UX
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U XUMUYECKHe CBOUCTBA (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJ'IbHI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MpeICTaBUTENU KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHUCJI0Ta, QU3UYECKUE U XUMUYECKHE CBOMCTBa (06111e Kak OnpeesiTh HaJU4YHe CyJibdaT-HOHOB B pacTBOPE.

npe/ICTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBIACHATH CYIIHOCTb 9KOJIOTUYEeCKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOM
CepHHCTast KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBaHUS MaTepHaJa.

*XUMHYeCcKHe peaKluHy, JieXall[ie B 0CHOBe ITPOMBbIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTBI,
cnoco6a noJiydyeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKalolI1e B NPOBOAMTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJibTaTaM 3KCIepUMEeHTa.
HUX [poLiecchl (Ha MpuMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieioBaTh NpaBUaM 6€30MacHOM paboThl B JJaO0OPATOPUU IPU

CoJii cCepHOM KUCJIOThI, Ka4eCTBEHHAs peaKiys Ha Cy/ibdaT-HOH. HCI0JIb30BAaHUHU XMMHUY€ECKOU TOCY/Ibl U 060PY/I0BaHUSA MO, PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeIUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsi3HeHUe OKpY»KaloIllel cpe/ibl COeIMHEHUSIMH CEPhI [IpOU3BOAUTH BHIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(KUCJIOTHBIE TOXK/H, 3aTpsI3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCO6bI Wcnosib30BaTh MPH BbIMOJHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eOHUKaA,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHUYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH s/l HAallpsHKeHU I
MeTaJlJIoB).

Hcrnonb3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3a;[aHm>'1 U B IIporecce

JleMoHCcTpanuu
Kosneknuu (BuZieoMaTeprabl): cepa ¥ eé coeJUHEHUSI.
O6yr/aMBaHMe caxapa noJ, JileicTBUeM KOHILeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

UCC/IE/I0BATEIbCKON JIesI Te/IbHOCTH HAyYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbie U MPpaKTUYeCKHe PaGoThI XMMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHbIE OMbBITHI: H0CJIe KOHCYJIbTALlMH C 1e1aroroM

O6Hapy»xeHue cybdpaT-NOHOB.

B3anmo/ieficTBUe pa36aBJIeHHON CEpHOM KUCIOTHI C IUHKOM.
Beruucienus

10 YpaBHEHHUAM XMMHUYeCKHX peaKLui
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Tema 5. O61asa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynmnsl. A30T,
docdop u ux coegjuHEeHUA

(74)

006115 xapaKTepUCTHKa 371eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHUsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B NpUPoO/e, GU3NUYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AMmMuak, ero ¢pu3nUecKre U XUMHYECKHEe CBOMCTBA, OJIyYeHUE U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKHE U XUMUYECKHE
CBOICTBa, NprMeHeHue. KauecTBeHHas peakuysi Ha HOHbI aMMOHHUSI.
A3zoTHas KucI0Ta, €€ pU3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK IpeJicTaBUTeEJIS KJIacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTas KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA0OpeHUN.*

XUMHYECKOe 3arpsi3HeHNEe OKPYKaloLed Cpe/ibl CoeIJMHEHUSIMU
a30Ta (KUCIOTHBIE JOX/IH, 3arpsi3HeHUe BO3/yXa, TOYBbI U
BOJIOEMOB).

docdop, *amnorponHsle Mogubukanuu pochopa*, prusudeckue u
XUMUYECKHe CBOUCTRA.

Oxcup docdopa(V) u dochopHas kucaoTa, pusnyeckue U
XUMHUYecKHe CBOMCTBa, *noJsyyeHre.* *KauecTBeHHas peakIjys Ha
docdaT-MOHBL*

*WUcnosb3oBaHue ¢pocdhaToB B KauecTBe MUHePaIbHBIX Y106 peHHt.*
3arpsisHeHHe NPUPOJHBIX BOJ0EMOB pocdhaTaMu.

JleMOHCTpanuu
Kosneknuu: docdop u ux coesuHeHUs.
B3anMo/ielicTBUE KOHIIEeHTPHPOBAHHOW a30THOM KHCJIOTHI C MeZIbIO.

JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThI

JlaGopaTOpHBIE OTBITHI:

1. BzauMogencTBUe coJiell aMMOHUS C IIEJOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCHPOPHBIX yA0OPEHH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3yyeHHe ero CBOMCTB.

Bbruucienus
10 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMeHTOB VA-
IPYIIIBI M UX COeIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U ux coeiUHeHUH (aMMHUaKa, CoJIed aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa ¢ocdopa(V) u dpochopHOM KUCAOTHI,
docdaToB), cnocobbl UX MOTyYeHUs, IPUMEHEeHHe Y 3HaueHHe B IPUpPoJe
¥ ’KM3HU YeJI0BeKa C UCI0JIb30BAaHHUEM CXEMBIL.

OnpenesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAaGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/Ibl U 060PYy/10BaHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl [nepno;mquKy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

MCCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-ITONMYJISIPHYIO JINTEPATYpy
XMMUYECKOI'0 COZiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
10CJle KOHCYJIbTAIlUHY C IelaroroM

Tema 6. O61ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aaMas.
B3aumogecTBYE ¢ METAJIAMY, HEMeTaJIJIaMy,
KOHLIEHTPHPOBAaHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHe B IpUpo/ie, GUsnudecKre U XUMUYECKHe

OO6BACHATD 061IHIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHOK
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CoeMHEeHUA
(84)

cBoiicTBa. Axcop6uust. Kpyrosopor yrsieposa B npupo/e.
Okcuzpbl yraepoa, ux Gusndeckre U XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe € OKCUAO0M yriaepoza(IV);
runoTesa rjo6ajJbHOro NoTenJeHus KJrMaTa; HapHUKOBBIN
adoekrT.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XUMUYecKue
CBOMCTBA, NOJIy4eHUe U IpUMeHeHHe. KauecTBeHHasl peaklus Ha
KapOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BelllecTBaX KakK 0
COeIMHEHUSIX yTJiepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6HOIOrMYeCcKH BaXKHbBIX BellleCTBaX: XKHUpax, 6eskax,
yrjeBojax. MaTepuabHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYEeCKUX COeJUHEHUM.*

*KpeMHUH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha MpuMepe
B3aUMO/IeMCTBUs C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Me peicTaB/ieHus 06
okcuie kpeMHus(IV) v kpeMHHeBOH kucaoTe. CUIMKATBI, UX
HCI0/Ib30BaHueE B OBITY, MeAUIMHE, TPOMBIIIJIEHHOCTH.
BakHelilMe cTpouTe/IbHbIe MaTepHaslbl: KepaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6sieMbl 6e30nacHOroO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B I0BCEJHEBHOM
KU3HU.*

JleMOHCTpanu

Mojenn KpUCTaJINYeCKUX PeIléTOK ajiMa3a, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogesiv MoJIeKyJ1 OpraHuYecKUX BeIeCTB.

JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThI

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakijys Ha KapOOHAT-HOH.

[IpakTHYyeckue paboThI:

Ne 11. TTosryyeHue yrieKUCI0ro ra3a U U3y4eHue ero CBOMCTB.
KayecTBeHHas peakijys Ha KapOOHAT-HOH.

Ne 12. PemeHue akcneprMeHTabHBIX 33Ja4 110 TeMe «HemeTasib».

Bbruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH, eCJIN OJJUH U3 PeareHToB
JlaH B BH/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIeH.

KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHUS], KDEMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CIOCOOBI UX I10JIyYeHHs], IPUMEHEHHEe U 3HaYeHNEe B IPUPO/ie
Y ’KM3HU YeJIOBeKa.

OnpepensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJI0IMYeCKHUX Tpo6JieM, CBI3aHHBIX C HAXOXJeHUeM
YIJIEKHUCJIOrO ra3a B OKpYKalolel cpefie.

WnmrocTpupoBaTh B3aMMOCBsI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YecKHUX BellleCTB M0/ PyKOBOJCTBOM YUHUTes.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAaOJII0/IeHHUS, [ieJ1IaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOPUH NMPU
MCI0JIb30BAaHUHU XUMUUYECKOU NOCy/ibl ¥ 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUN TEKCThI Y4e6HHUKA,
crnpaBoYHble MaTepyaJbl ([leproAnyecKyto CUCTEMY XMMHUUYECKUX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C [Te/IaroroM.

HcnoJsib30BaTh IPpH BBINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce
HCCJIe10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypchl MHTepHeTa
110CJle KOHCYJ/IbTALMHU C [TeJaroroM.

Pazpen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCTBa
MeTaJ/l/IOB
(44)

06111as1 XapaKTePUCTUKA XUMHUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproJUu4ecKol cucTeMe XUMUYECKUX
anemeHToB /I. . MeHesieeBa U cTpoeHUst aToMOB. CTpoeHue
MeTaJlJIoB. MeTaJlInuecKasl CBSI3b M MeTaJlJIn4yecKast
KpUCTa/I/InYeCcKas peléTKa. JIEKTPOXUMHUYECKUH psij,
HanpspKeHUH MeTasl10B. PU3nyecKkre U XUMUYeCcKre CBONCTBa
MeTas10B. *0611Ke CIOCOObI OIyYeHHUsI MeTaJIoB. [IoHsATHE O
KOPPO3UM META/IJIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaTIOMUHUN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

O3HakKoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3uUeCcKUMHU CBOUCTBAMHU.

Mogev KpUCTaLJINYECKUX PEIIETOK METAJIJIOB.
BusieomMmaTepurasibl: KOPPO3Us METAJIJIOB.

JlaGopaTopHbie U IPAKTU4YECKHE PaGOThI

JlabopaTopHbIE OTBITHI:

O3HakoMJIeHHe ¢ 06paslaMi CIIJIaBOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[MHU MeTasljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruucienus
— [0 YpaBHEHUSAM XMMUYECKUX PeaKL UK, eC/Iu OZJUH U3 peareHTOB
COZIEPYKUT IMPHUMECH

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
ONMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEHHs UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 0611e GU3UUECKHE U XUMUUECKHE
CBOMCTBA MeTaJJOB.

XapakTepu3oBaTh 061IHe CIOCOOBI TOJyYeHUS MeTaJIJI0B Iocjie
CTPYKTYpUPOBaHUs MaTepHaa.

CnepoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOpUH IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCYybl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BHIYUCJIEHHS 10 XHMHUYECKHUM ypaBHEHUSIM.

HWcnosib30BaTh NPU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yueOHUKa,
cnpaBoyYHble MaTepHuasbl ([leproguyeckyio cUCTeEMY XUMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMUUYECKUH Pl HallpsKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce
HCC/Ie0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJlepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALUU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHHUs
(16 4)

llesnouyHble MeTasbl [TosoxeHue B [leproguyueckoil cucteme
XUMUUYeCKUX 37ieMeHTOB /l. . MeHenieeBa, CTpOeHHE aTOMOB.
HaxoxJeHue B nmpupoje.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha NpUMepe HAaTpUs U
Kanusi). OKCUbl U TUAPOKCUAbI HATpHUS U Kasvs. [I[puMmeHeHune
L[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

llesiouHO3eMeENbHBIE METAJIJIbI MATHUHM U KaJbLIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoauyeckoi cUCTEME XUMUYECKUX
aneMeHTOB /I. U. MengenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMUMUYECKUe CBOUCTBA. BaxkHelMe coe JUHEHUS
KaJsblys (OKCU, TUAPOKCHU/, coJin). *IKECTKOCTb BOABI U CIIOCOObI
eé yctpaHeHUs.*

Anromunuil. [lonoxeHue B [lepruoandeckod cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. Haxox/ieHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUIA.

Keneso: coctas, cBoiicTBa 1 nosiyyeHue. [los0xeHue B
[leproanyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB

/1. U. MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U XUMUYeCcKue cBorcTBa. OKCH/IbI, THAPOKCH/IBI U COJTH
kese3a(ll)

u xesesa(1Il).

JleMOHCTpauuu

B3anmMo/ielicTBUE HATPUs C BOLOU.

OkpallrBaHUe NJIaMeHH HOHAaMU HaTpUS U KaJus.
OkpallrBaHUe NJaMeHU HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHe OKCH/IA KaJIbIUSA C BOJOH.
BujeomaTtepuasbl: ropeHHE XKeJjie3a B KUCJI0POJE U XJI0pe.

JlaGopaTOpHBbI€e ¥ NPAaKTU4YeCKHUe PaGOThI
JlaGopaTOpHBIE OBITHI:

0O3HakKoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJIaBOB.
AmMdoTepHbIe CBOMCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKIjMy HAa HOHBI JKeJie3a.
[TpakTH4yeckue paboThI:

Ne 13. PemieHue akcneprMeHTa/IbHBIX 33/1a4 110 TeMe «MeTaJlbl».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJlJIOB B IPYIINax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJUHeHU I (OKCUI0B, TUAPOKCUOB, COJIeH) € ONTOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHUe B IPUPOJie U KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIMA, aIIOMUHUS, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHKEM TabJiuIbl "XapaKTepHble peaKlMy Ha KATHOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOIEHUS, ieJIaTh BbIBO/IbI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaTb npaBu/iaM 6e3onacHoO paboThl B 1abOpaTOPUH NPU
HCI0/Ib30BAHUY XUMUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BBIYHUCJIEHUS 10 XUMHUUECKUM yPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMalHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
UCIO0/Ib30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lI‘/’I H B IIpouecce
HCCJIeJOBATEIbCKOM JiesiTe/IbHOCTH HAyYHO-IIOMYJIIPHYIO0 JINTEPATYPY
XMMUYECKOI0 COJiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJle NpeJiBapUTeIbHON KOHCYIbTAIUH C [1eJaroroM

Pazpen 4. Xumus 1 okpy:xamomias cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KU3HHU
yesI0BeKa

*HoBbIe MaTepuaJibl U TEXHOJIOTHUH. BeLLleCTBa " MaTepHaJibl B
HOBCEAHeBHOﬁ YKU3HU YeJsioBeKa. XUMUS U 340pPOBbE. Bbe3onacHoe
HCII0JIb30BaHHUE BEIIECTB U XUMHUYECKHUX pea}cunﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHBIX Chepax AesTeJbHOCTH JI0JeH,
OCHOBHbIE BellleCTBA U MaTepHasIbl, IPUMEHSIeMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(34)

[IprpoJHble HCTOUHUKHU YTJIEBOAOPOAOB (YTroJib, IPUPOAHBIiL ra3,
He}Tb), TPOAYKThI UX IEPEPAOOTKH, UX POJIb B OBITY U
MNPOMBIIILJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOU IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYKamwllel cpesibl (MpeesbHO A0NYCTUMAas KOHLEHTpaLus
BeiectB — [1/1K).

PoJib XMMUH B pEIIEHUH 3KOJIOTMYECKUX Po6ieM.*

OGBsCHATD YCI0BHUS 6€30MaCHOT0 HUCI0/Ib30BaHUs BEIECTB U XUMUYECKUX
peaxiuii B GbITY.

AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATb MHGOPMALIHIO O BIHUSHUN
HPOMBILIEHHOCTH, CEJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpY>KaloLLEN Cpesibl.

YMeTb 0Ka3bIBaTh EPBYIO OMOLIb TPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.

[IpUHUMATh yYacTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMUECKOH
HaIpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO MO3ULMIO 110 TPo6JIeMe U
Hpe/ijlaraTb BO3MOXKHbIE IIYTH €€ pellleHus] C ONOPOX Ha MHPOPMaLIMIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyeil nporpaMMbl B TEMAaTHYECKOM IJITAaHUPOBAHUHU JIO/DKHBI ObITh YYTEHbI BO3MOXKHOCTH MCII0JIb30BaHUS 3JIEKTPOHHBIX (LUPPOBLIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJIAMOLUXCS Y4eOHO-MeTOAUYEeCKUMU MaTepUasaMy (My/JbTUMeJUHHBbIE MPOrpaMMbl, 3JIeKTPOHHbIEe YYeOGHUKU U 3aJaYHHUKH,
3JIEKTPOHHble GMOJIMOTEKH, BUPTYya/bHble JJab0paTOPUM, UIPOBbIE NMPOrpaMMbl, KOJUIEKIUH LHPOBbIX 06pa3oBaTe]bHbIX PECYPCOB), UCHO/Ib3YEeMbIMU [JIs
00y4eHHs W BOCHUTAHUSA DPA3/JMYHBIX TPyNI I[0JIb30BaTesel, MpeJCTaBJ€HHbIMU B 3JIEKTPOHHOM (LUPPOBOM) BHJE U pPeaSU3YIOIMMU AUJAKTUYECKHE

Bo3MoxkHOCTH UKT, coziep:kaHue KOTOPbIX COOTBETCTBYET 3aKOHOIaTeJbCTBY 06 06pa30BaHUU.

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
No KosnuecTBo yacon Nara DJIeKTPOHHBbIE
uu@ppoBbIe
n/ | Tema ypoka Bcer | Konrpouabnsnl | IIpakruyecku = H3Yy4YeHH
o0pa3oBaTe/ibHbIE
1 0 e pabdoThbl e padoThI s
pecypchbl
IT .P
peHMeT;HMHH oIb bu6anorexa [JOK
| UM BOKEBHH 1 1.09 https://m.edsoo.ru/ff0d210
yenoBeka. Tema u .
BEIECTBA =
o ¢ 0 MeTOIA bubnmoreka [JOK
HATHE O METOJIax
2 8 1 3.09 https:/m.edsoo.ru/ff0d227
MTO3HAHUS B XUMHH .
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[IpakTtuueckas padora
Ne 1 «IIpaBuiia paboTsl B
1a60opaTopuu U IPUEMBI

bu6anorexa [JOK

8.09 https://m.edsoo.ru/ff0d23d
oOpaitieHust ¢
1ab0paTOpHBIM =
000pyI0BaHUEM >
YucTele BeliecTna 1 bu6anorexa IJOK
cMmecu. CriocoOmI 10.09 https://m.edsoo.ru/ff0d26¢
pasziesieHus cMeceit a
[Ipaktuueckas pabora
Ne 2 «Pa3nenenue bu6anorexa IIOK
cMmecel (Ha mpumepe 15.09 https://m.edsoo.ru/ff0d28c
OYMCTKH TTOBAPEHHOMN 8
COJIN)»

bu6anorexa IIOK
ATOMBI U MOJIEKYJIBI 17.09 https://m.edsoo.ru/ff0d2a6
c

XUMHUYECKUE JIEMEHTHI. bubnuoreka [JOK
3HaKku (CUMBOJIbI) 22.09 https://m.edsoo.ru/ff0d2be
XAMHYECKHUX 3JIE€MEHTOB 8
[IpocTele U clIOXKHBIE bubmoreta LIOK

24.09 https://m.edsoo.ru/ff0d2a6

BCIICCTBA

C
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ATOMHO-MOJEKYIIIPHOE

bu6anorexa [JOK

XUMHUYECKUX PEeaKIAil

9 29.09 https://m.edsoo.ru/ff0d2d5

yUEHHE
0

3aKOH MOCTOSHCTBA
COCTaBa BEIIIECTB. bubmmoreka IIOK

10 Xumuueckast popmyia. 1.10 https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB e
XUMHYCCKHUX DJICMCHTOB
OtHocHUTEIbHAs aTOMHAs bubmmoreka IIOK

11 Macca. OTHOCUTEIbHAS 6.10 https://m.edsoo.ru/ff0d323
MOJICKYJISIpHAsl Macca c
MaccoBasg nomns bu6anorexa IIOK

12 XHMHUYECKOI0 dJIEMEHTA 8.10 https://m.edsoo.ru/ff0d350
B COCJIMHCHUH c
KommuecTBo BeliecTna. Bubmmorexa OK

13 13.10 https://m.edsoo.ru/ff0d523
Mous. MossipHas macca 0
duznyecKue u bubnuoreka [JOK

14 XUMHYECKHE SIBIICHUS. 15.10 https://m.edsoo.ru/ff0d37f
XuMHYECKas peakus a
[Ipr3Haky u ycioBus bubnuorteka [IOK

15 MIPOTEKAHHUS 20.10 https://m.edsoo.ru/ff0d3al

6
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3aKOH COXpaHECHUS

bu6anorexa [JOK

16 MacChl BEIIIECTB. 22.10 https://m.edsoo.ru/ff0d3b8
XHAMHUYECKHE YPaBHEHUS 8
Beruncnenus
KOJIMYSCTBA, MACChI bu6anorexa [JOK

17 BEILIECTBA 10 5.11 https://m.edsoo.ru/ff0d570
YpaBHEHUSAM 8
XUMUYECKUX peaKIui
Knaccuduxanus
XUMUYECKUX peaKkui bubmmnorexa [{OK

18 (coenuHeHwMs, 10.11 https://m.edsoo.ru/ff0d3{3
pasyIoxKeHus, 4
3aMelleHust, 0OMeHa)
M. B. JlIomoHOCOB —
yUEHBIN- bubnuoreka [JOK

19 SHIIUKJIOIIEIUCT. 12.11 https://m.edsoo.ru/ff0d40c
O060011eHNE U 4
CHCTEMAaTH3alUs 3HAHUI
KouTtponbphas pabota bubnuorteka [IOK

20 Nel no teme «BemecTBa 17.11 https://m.edsoo.ru/ff0d429
U XUMUYECKHUE PEAKLIUN 0
Bo3nyx — cmech raszos. bubnuoteka [JOK

21 CocrtaB Bo3yXa. 19.11 https://m.edsoo.ru/ff0d448

Kucnopon — snemenT u

€
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MIPOCTOE BELIECTBO.
O30H
dusnueckue u
XUMHYECKHE CBOMCTBA bu6anorexa [IOK
22 KHCIIopoAa (peakuuu 24.11 https://m.edsoo.ru/ff0d461
OKHCJICHHSI, TOPEHHUE). 4
[Tonsitue 06 oxcumax
CniocoObl osTy4eHusl
KHUCJIOpO/ia B bubnmnorexa [{OK
23 nabopaTopuu u 26.11 https://m.edsoo.ru/ff0d497
POMBIILIEHHOCTH. a
[Tpumenenue kucmopoaa
TemnnoBoit 3¢ ekt
XUMHYECKOU PEaKIInH,
IIOHSTHE O bu6anorexa IIOK
24 TEPMOXUMHUYECKOM 1.12 https://m.edsoo.ru/ff0d479
ypaBHEHUH, DK30- U 0
SHAOTEPMHUYECKUX
peakuusax
Tomnmuso (HeTH, yroib BuGmorexa LIOK
g5 | Meran). Sarpisierine 3.12 https:/m.edsoo.ru/ff0d4c4
BO3]lyXa, CHOCOOBI €ro .
peaoTBpallCHU S B
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[Ipaktuueckas pabora
Ne 3 mo teme

bu6anorexa [JOK

26 «ITonyyenue n 8.12 https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIopoa, 2
HU3YYEHHUE €TI0 CBOMCTB)
Bopopon — anemenT u bu6anorexa [JOK

27 MIPOCTOE BEIIECTRO. 10.12 https://m.edsoo.ru/ff0d4dd
Haxoxnenue B npupoje 0
duzmeckie n . bu6anorexa IIOK

pg | HMHHCCIIE CHONETRA 15.12 https:/m.edsoo.ru/ff0d4dd
Bojiopoza. [Ipumenenue 0
BOZIOpOA
[ToHsiTHE O KHCIIOTaX H Bubmmorexa LOK

29 17.12 https://m.edsoo.ru/ff0d50d
COJIAX 2
CriocoObl oTy4eHUsI bubamnoreka [IOK

30 BOJIOPOJIa B 22.12 https://m.edsoo.ru/ff0d4dd
n1abopaTtopuu 0
[IpakTuueckas pabora
No 4 o Teme bubmmoreka [JOK

31 «ITonyuenue u 24.12 https://m.edsoo.ru/ff0d4{4

coOupaHue BOJI0PO/Ia,
HU3YYEHHE €T0 CBOMCTB)

2
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MonsipHbiil 00BEM

bu6anorexa [JOK

32 12.01 https://m.edsoo.ru/ff0d542
razoB. 3akOH ABOraapo .
Brruncinenus oonéma,
KOJIMYECTBA BEIIECTBA bu6anorexa [JOK

33 rasa 1o €ro u3BECTHOMY 14.01 https://m.edsoo.ru/ff0d55a
KOJINYECTBY BEIIIECTBA 0
WK 00BbEMY
Brrunciaenus 005EMOB
ra3oB I10 YPaBHEHUIO bubnuoreka [JOK

34 pEaKIUM HA OCHOBE 19.01 https://m.edsoo.ru/ff0d570
3aKOHa 00BEMHBIX 8
OTHOIICHUN ra30B
duznyeckue u bu6anorexa IIOK

35 XHMHUYECKHUE CBOMCTBA 21.01 https://m.edsoo.ru/ff0d587
BO/IBI a
CocTaB OCHOBaHUM. bubnuoreka [JOK

36 ITonsiTre 00 26.01 https://m.edsoo.ru/ff0d59¢e
WHAUKATOpax 2
o o

37 28.01 https://m.edsoo.ru/ff0d5b4

HEHACBIIICHHBIC
pacTtBOpbl. MaccoBas

0
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JIOJISI BEIIIECTBA B
pactBope
[IpakTuueckas pabora
Ne 5 o Teme
«lIpurorosnenue Bu6mioreka LOK
3g | PacIEOPOBE | 2.04 https://m.edsoo.ru/ff0d5eb
onpenenev:HHon ] a
MacCOBOM JoycH
pacTBOPEHHOIO
BEIICCTBAY
KontponwsHas pabota bubnuoreka [JOK
39 No2 o Teme «Kucnopos. 4.04 https://m.edsoo.ru/ff0d634
Bonopoa. Bona» 2
OKcuIbl: COCTaB, bu6anorexa IIOK
40 KJaccugukarus, 9.04 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Honyserme . bubnuoreka [JOK
g1 | TIMITICCRHE CBOMCTRA 11.04 https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHIOB <
OcHOBaHHUsI: COCTAB, bubmmoreka [JOK
42 KJ1acCUUKaIs, 16.04 https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
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[Tomyuenue u

bu6anorexa [JOK

43 XUMHYCCKHUE CBOMCTBA 18.04 https://m.edsoo.ru/ff0d67¢c
OCHOBaHHUM a
Kucnotsr: cocras, bu6anorexa [IOK

44 KJ1accuuKanus, 25.04 https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 2
[Tonyuenue u bubnuoteka [JOK

45 XUMHYECKHE CBOMCTBA 2.03 https://m.edsoo.ru/ffOdfee
KUCIIOT 2
Conu (cpennue):
HOMeH(KJII)afypa )CHOCO6BI Bubmmorexa LOK

46 ’ 4.03 https://m.edsoo.ru/00ad94
HOJIE/TIGHI/I}I, XUMHYECKHE 74
CBOICTBA
[TpakTudeckas pabora
Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX bubamnoreka [IOK

47 3aJ1a4 110 TEME 9.03 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJ1aCChI Tc
HEOPraHUYECKUX
COCTUHCHUI
I'eneTnueckas CBA3b Bu6morexa LIOK

qg | MOV IACCAMA 11.03 https://m.edso0.ru/00ad9a

HEOPraHUYECKUX
COEeIMHEHNN

50
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O06o001IeHNE U

bu6anorexa [JOK

49 . 16.03 https://m.edsoo.ru/00ad9c
CUCTEMAaTH3aIUs 3HAHUU
b2
KonTtponbsnas pabora
Ne3 o teme "OcHOBHEIE Bubmmorexa HOK
50 - 18.03 https://m.edsoo.ru/00ad9e
KJIACChl HEOPTaHUYECKUX I
coeTuHeHn" —
[lepBbic MOMBITKA
KJ1accupuKauu bubnuoreka [JOK
51 XUMHUYECKUX DIIEMEHTOB. 23.03 https://m.edsoo.ru/00ad9ff
[TonsiTHE O rpymmax a
CXOJIHBIX DJIEMEHTOB
Eepnomxlqecm/lﬁ 3aKOH U Bu6mmorexa LIOK
52 CPUOAITACCRAT CHOTEMa 25.03 https://m.edsoo.ru/00adas
XAMHUYECKUX DJIEMEHTOB e
J1. 1. MenneneeBa —
enMONLL. TOVIITEL bubnuoreka [JOK
53 PHOABL TPYHIHL, 6.04 https://m.edsoo.ru/00adas
TTOATPYIITIBI
2c
CtpoeHue aToMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX €. 8.04 https://m.edsoo.ru/00ada3

N30oTo11BI

42
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CrpoeHne 3IeKTpOHHBIX
000JI0YEK aTOMOB

bu6anorexa [JOK
55 | CMEHTOR 13.04 https:/m.edsoo.ru/00ada6
[Tepnognueckoit be
cucremsl []. H. —
MenaeneenBa
XapakTepucTuka
XUMHYECKOIr'0 3JIEMCHTA
II0 €ro IMOJIOKEHUIO B Bubnmorexa LOK
56 . 15.04 https://m.edsoo.ru/00ada8
ITepnoanueckon 4
cucteme /1. U. —
Menneneena
3HauyeHHue
[Tepuonnyeckoro 3aKkoHa BuGmorexa LIOK
57 | AUV PASBHTIDEHAYKIH 20.04 https://m.edso0o.ruw/00adad
npaktuku. 1. U. 6o
MeneneeB — y4EHBIM, —
MeIaror u rpak JaHuH
Pe3epBHBIi ypOK.
O6o06mmenne u bubmuoreka IIOK
58 cUcTeMaTHu3aIys 3HaHUU 22.04 https://m.edsoo.ru/00adb3

/ Beepoccwniickas
MpoBepoUHas pabora

3c
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KoHnTtponbpHas pabota
Ne4 o Teme «CtpoeHue

bu6anorexa [JOK

59 aToma. XUMHYECKas 27.04 https://m.edsoo.ru/00adb4
cBs3b» / Beepoccuiickas 86
npoBepoyHas pabora
DIIEKTPOOTPHULATEIIHBHOC bubnuoteka [JOK

60 Th aTOMOB XUMHYECKHUX 29.04 https://m.edsoo.ru/00adaab
3JICMEHTOB 8
HMonnas xumMuueckas Bubmmorexa LOK

61 4.05 https://m.edsoo.ru/00adac3
CBSI3b s
KoBaneHntHnas nonspHas bubamorexa [HOK

62 6.05 https://m.edsoo.ru/00adaab
XUMUYECKas CBS3b g
KoBanenTHas bu6anorexa IIOK

63 HETOJIApHAs XUMHYECKas 11.05 https://m.edsoo.ru/00adaab
CBS3b 8

bubnuoreka [JOK
64 CrerneHb OKHUCICHUS 13.05 https://m.edsoo.ru/00adae?2
8

OKucIuTeNnbHO- bubnmoreka [JOK

65 BOCCTAaHOBHUTEIbHBIC 18.05 https://m.edsoo.ru/00adb0
peakiuu 76
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OKHCITHTOM 1t bu6anorexa [JOK

66 1 20.05 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEIHU

76

Pe3epBHBIN ypOK.
Obobmenne n . bu6anorexa [JOK

g7 | CHETEMATIBAHIVE SHAHIH 1 25.05 https://m.edsoo.ru/00ad9¢
o Teme «CTpocHue b2
aTomMa. XuUMH4YecKas -
CBSI3b)»
Pe3epBHbIil ypoK. bubnuoreka [JOK

68 O06o0611enne u 1 27.05 https://m.edsoo.ru/ff0d61c
CHCTeMaTH3aIis 3HaHUH 6

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

KouTpoJibHBIC
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlat

H3y

ITeproanueckuii 3aK0H.
IIepronnueckas cucrema
XUMHUYECKUX DJIEMEHTOB
. . Menpaeneena

1.08

3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB
XUMHYECKUX IJIEMEHTOB
NEPBBIX TPEX MEPUOIOB

3.0¢

Knaccuduxamus n
HOMEHKJIaTypa
HEOpPraHMYECKUX BEIIECTB

8.0¢

Buaper xummuyeckou cBSI3U
Y TUIbI KPUCTAIUIMYECKUX
pEETOK

10.C

Kontponwnas pabota Nel
no teme «lloBTopenue u
yrayOJIeHUE 3HaHUH
OCHOBHBIX Pa3JIeJiOB
Kypca 8 kiacca»

15.C

Kiaccudukanus
XUMHUYECKHX PEAKLIUH 10
Pa3IMYHBIM [TPU3HAKAM

17.C

[TonsaTHE O CKOpOCTH
XUMHUYECKOU PEAKLINH.
[ToHATHE O TOMOTEHHBIX U
FEeTEPOTEHHBIX PEAKIUAX

22.(

ITonsaTHE O XMMUYECKOM
paBHOBecuU. DaKTOPBHI,

BIIUSIFOIIME HA CKOPOCTh
XUMHUYECKOU pEeaKIuu 1

24.C

55



MOJIOKEHHE XUMUYECKOTO
paBHOBeCHUS

OKHUCITUTEITHHO-
BOCCTAaHOBHUTEJILHBIE
peakiuu

29.(

10

Teopus
BJIEKTPOITUTUYECKON
nuccoruanyuu. CHILHBIE
U cJ1a0ble 3JIEKTPOJIUTHI

1.1C

11

HNonnble ypaBHEHUA
peakun

6.1C

12

XHUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUM B
CBETE MpeJICTaBICHUHN 00
BJICKTPOITUTUYECKON
JIMCCOIMAIINU

8.1C

13

XHUMHUYECKHE CBOMCTBA
COJIEeH B CBETE
npeacTaBIeHUN 00
AJIEKTPOIUTUYECKOU
JIMCCOLTMAITNHT

13.1

14

[TonsiTre o runponuse
coJien

15.1

15

O060011eHNE U
CUCTEMAaTHU3AIUS 3HAHUN

20.1

16

[IpakTueckas padora Ne
1. «Pemienue
AKCHEPUMEHTATIbHBIX
3a1aud»

22.1

17

Kontponbnas pabota Ne2
o TemMe
«INEKTPONUTHYECKAS
JMCCOLUALINSL.
XUMHYECKUE PEAKIIUH B
pacTBopax»

5.11
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18

OO61ast xapakTepuCcTHKa
rajoreHoB. XMMUYECKUe
CBOMCTBA Ha IIPUMEPE
XJiopa

10.1

19

Xnopoogopoa. ConsiHas
KHUCJIOTa, XUMUYECKHE
CBOMCTBA, MOJIyYECHHE,
PUMEHEHHE

12.1

20

[Ipaktuueckast pabora No
2 o teMe «Ilonmyyenue
COJISIHOM KHMCJIOTHI,
U3y4EHUE €€ CBONCTBY

17.1

21

Breruuciaenus mo
YPaBHEHUSAM XUMUUYECKUX
peaKIun, €CIv OJINH U3
peareHTOB JiaH B U30BITKE

19.1

22

OO61mast xapakTepucTHKa
aneMeHTOB VIA-rpynmsl

24.1

23

AJNIOTpOTHBIE
MOAU(MUKAIIUNA CEPHI.
Haxoxxnenue cepsol u e€
COCIMHECHUH B TIPUPOJIE.
XHUMHUYECKHE CBOMCTBA
cephl

26.1

24

CepoBoopo, CTpoeHuUe,
dbusnueckue u
XUMHUYECKHE CBOWCTBA

1.12

25

Oxkcuasl cepbl. CepHast
KUCTI0Ta, GU3UIECKUE U
XHUMHYECKHE CBOMCTBA,
MpUMEHEHNE

3.12

26

XUMHYECKUE PEaKIINH,
JIe)KaIUE B OCHOBE
MIPOMBIIIJICHHOTO
croco0a Mmosy4yeHus
CEpHOM KUCJIOTHI.

8.12
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XUMHUYECKOE 3arpsA3HEHUE
OKPYKAIOLIEN CPEbI
COCIMHEHUSIMU CEPBI

27

Brerauciienne maccoBou
JIOJIM BBIXOJ/1a TPOIYKTa
peakuuu

10.1

28

OO61ast xapakTepucTHKa
AIEMEHTOB V A-rpyninsl.
A3OT, paclipoCTpaHEHUE B
npupoje, puzndyeckue u
XUMHUYECKHE CBOMCTBA

15.1

29

AMMuak, ero ¢puznueckue
U XMMHUYECKHE CBOMCTBA,
HOJy4YEHHUE U
IpUMEHEHHE

17.1

30

[Ipaktuueckast pabora No
3 no teme «Ilomyuenune
aMMHaKa, U3y4eHHe ero
CBOWCTB»

22.1

31

A3OTHas KHCIIOTa, e€
buznveckue u
XUMHUYECKHUE CBOMCTBA

24.1

32

Hcnonp3oBaHue HUTPATOB
Y COJIE aMMOHHUS B
KaueCTBE MUHEPAIbHBIX
ynoopenuii. XuMHIeCKOe
3arpsi3HEHUE
OKPY’KAIOIIEH CPEbI
COEMHEHUSIMH a30Ta

12.C

33

®docdop. Oxeun pocdopa
(V) u dbocdopnas
KHCIIOTa, PU3ndecKkue u
XUMHYECKHE CBOMCTBA,
MOJTYICHHE

14.C

34

Hcnone3oBanue
dbocdaToB B KauecTBe

19.C
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MUHEPaTbHBIX
ynoOpeHuid. 3arpsi3HeHHe
NIPUPOJTHOM CpeIbl
docdharamu

35

VYraepon,
pacrpoCTpaHEHUE B
npupoje, puznyeckue u
XUMHUYECKHUE CBOMCTBA

21.C

36

Oxkcuppl yriepojaa, ux
duznueckue u
XUMHUYECKHUE CBOMCTBA.
ODKOJIOTrHYeCKHUe
poOJIEMBbI, CBSI3aHHBIE C
okcuaoMm yraeposa (IV)

26.(

37

YrospHasa KucjaoTa u eé
coJI

28.(

38

[TpakTudeckas padora Ne
4 o Teme "llonyuenue
YTJIEKUCIIOro Ta3a.
KauecTBeHHas peakuus
Ha KapOoHaT-uoH"

2.04

39

[TepBoHauanbHbBIC
MOHATHSA 00
OpraHUYECKUX BEIIECTBAX
KaK O COEIMHEHUSX

yriaepoaa

4.04

40

Kpemunii u ero
COEMHEHUS

9.04

41

[IpakTueckas padora Ne
5. Pemienue
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 110 TEME
«Baxnenmue HeMeTaJlIbI
1 UX COCIUHCHMS

11.C

42

Kontponbnas pabota Ne3
1o Teme «Baxxnenmue

16.C
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HEMCTAJLJIbI 1 UX
COCIHUHCHU

43

OO61ast XxapakTepuCcTHKa
XUMHUYECKHUX JIEMEHTOB
— METAJLIOB.
Merannnueckas CBA3b U
MeTaJUTAYECKast
KpUCTaJUIMYEeCKas
pewméTka. OuznveckKue
CBOMCTBa METAJIJIOB

18.C

44

XUMHYECKHE CBOMCTBA
METaJIOB.
DIEKTPOXUMUYECKUH P
HaIPsLKEHUA METaJIJIOB

25.(

45

OO0mMe cnocoObl
TIOJTYYCHUS METAJIJIOB.
CrutaBbl. Berauciienus mo
YPaBHCHHUSAM XHMHYCCKUX
peaKInid, eCIM OJIUH U3
pPEareHTOB COJIECPKHUT
IPUMECH

2.03

46

[TonsiTHe 0 KOppO3UU
METaJJIOB

4.03

47

[[lemounbIe METAIBI

9.03

48

OKCHUJIBI ¥ TUIPOKCHUIBI
HATPHS U KaJTHS

11.C

49

[[lemouHO3EMETBHBIE
MeETaJJIbl — KaJIbIUHU U
MarHum

16.C

50

Baxuenmune coequHeHN
KaJIbIIUS

18.C

51

O0001eHEe 1
cucTeMaTHh3anusa 3HaHU!

23.C

52

JKéctrkocTh BOABI 1
crocoObl €€ yCTpaHeHust

25.C
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53

[Ipaktuueckas pabora No
6 o TeMe '"JKEcTKoCTh
BOJIbI U METOJbI €€
yCTpaHeHus"

6.04

54

AJTIOMUHUT

8.04

55

AmporepHbie cBOHCTBA
OKCHJa U TUIPOKCHUIA

13.C

56

Kenezo

15.C

57

OKcubl, TUIPOKCUIBI U
cosm xenesa (I1) u
xenesa (IIT)

20.(

58

O0o0011eHuE U
cucTeMaTu3alusi 3HAaHUN

22.C

59

[Ipaktuueckast pabora No
7. Penienue
AKCIIEPHUMEHTATIbHBIX
3aJa4 1o TeMe
«Baxxnenmue MeTasjibl U
UX COCTUHCHUS)

27.(

60

Breraucnenus no
YPaBHEHUSAM XUMUUYECKUX
peaKIun, €Ciau OJINH U3
peareHTOB JaH B U30BITKE
WU COJEPKHUT MPUMECH.
Breraucienus maccoBoi
JIOJTM BBIXOJ1a TIPOTYKTa
peaxiuu

29.(

61

O0001eHEe 1
cucTeMaTHh3anusa 3HaHUH

4.05

62

Kontponbsnas pabota Ned
o teMe «BaxxHeiine
METaJIIbl U UX
COCTMHCHUS

6.05
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63

BemecrBa u maTepuaisl B
MOBCEJIHECBHOM XU3HU
4eJI0BEKa

11.C

64

XUMHYECKOE 3arpsA3HEHUE
OKPYKAIOLIEN CPELBI

13.C

65

Ponp xumuu B perieHnn
AKOJIOTHYECKUX MPoOIeM

18.C

66

PesepBHbIN ypOK.
O060061eHuE U
CHUCTEMAaTU3ALIMs 3HAHUU

20.(

67

PesepBHBIN ypOK.
O060061eHuE U
CHUCTEMAaTU3ALIMS 3HAHUU

25.(

68

Pe3sepBHBIN ypOK.
O060061eHue U
CHCTEMAaTU3aLIMs 3HAHUU

27.C

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 4 7

YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-¢ U3aHue, TepepadoTaHHOE

IMa6puensa O.C., OctpoymoB U.T'., Cnaako C.A. AKIMOHEPHOE 00IIECTBO

«M3parenscTBO «lIpocBemenue

» Xumus: 9-i kacc: 6a30BbIN YPOBEHB: YUEOHUK; S-€ U3/1anue, nepepadoTaHHOe

I"a6puensa O.C., OctpoymoB U.T'., CnaakoB C.A. AKMoHEpHOE 00IIIECTBO

«M3parenscTBO «IIpocBemienue
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METOINUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA Iloypounsie
paspa6orku o xumun kK YMK T'a6puensua. 8 knacc HOBBIN ®I'OC |

Sctpebona O. H.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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