MMWHHCTEPCTBO ITPOCBEIIEHNS POCCUMCKOM OEJIEPALIMU
MunucrepcTBo 00pa3oBanus U Hayku Camapckoii o6iactu
Kunenbckoe ynpasienue oopasoBanusi u Hayku Camapckoi 061actu
I'bOY OOIII noc. Yropse

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[Ipencenarens MO OTBETCTBEHHAas 3a Y BP JTUPEKTOP
I'bOY OOIII noc.Yropse
N.M.KonecHukosa E.Il.Mapkuna A.H.Ilanapuna
ITpotokon Ne4 ot ITpoTokon Ne3 Tpuka3 Ne 218-O]1
«29» nexabps 2023 r. oT «29» nexabps 2023 r. oT «29» nexabps 2023 .

AJJAIITUPOBAHHAS PABOYAS TIPOTPAMMA
y4eOHoro npeamera « XuMum»
1u1st oOyyaromuxcst 8 Kiacca
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HOACHUTEJIBHAA 3AIIMCKA

Jlannast amantupoBaHHas pabodas mporpaMma IO XUMHUHU pa3paboTaHa st
yYaIUXCS C 3aJIepKKOM rmcuxudeckoro passutusi (manee — 3[IP), oOyuaromuxcsi Ha
JIOMY TI0 WHIUBHUAyaJIbHOMY Y4eOHOMY IUIaHY.

AnantupoBaHHas pabodas mporpamma mno xumuu s obyqatoniuxcsa ¢ 3[1P Ha
YPOBHE OCHOBHOT'0 00111er0 00pa30BaHMs COCTaBleHa B cOOTBETCTBUU ¢ DenepanbHbIM
rocyJapCTBEHHbIM O0Opa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O OOLIEro 0oOpa3oBaHUs
(ITpuka3z Munnpocsemenusi Poccuu ot 31.05.2021 1. Neo 287, 3apeructpupoBaH
MunuctepctBoM toctuiuu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC OOO), aganTUpoBaHHONW OCHOBHOW 00pa30BaTENbHON IMPOTPAMMOM
OCHOBHOI'0 00111ero 00pa30BaHus 00y4aroUUXCsl € 3aJIePKKOM MCUXUYECKOTO Pa3BUTHUS
(omoOpennoit pemenneM ®YMO mno oOmemy oOpa3zoBaHui0 (MpoTokos OT 18 mapTta
2022 r. Ne 1/22)) (mamee — ITAOOII OOO 3IIP), paboueit mporpamMmbl y4eOHOTO
npenMera « Xumus» (6a30BbIN ypOBEHb), MPOTrpaMMOIl BOCITUTAHUSI 00YUaIONUXCs PU
MOJIYYCHHH OCHOBHOTO O0IIero oOpa3oBaHUs, C YUYETOM PACIPEICICHHBIX MO Kjaccam
POBEpPSEMBIX TPEeOOBAaHWUN K pe3yibTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTEIbHOU
OporpaMMbl  OCHOBHOTO  0O0IIero oOpa3oBaHHsS M 3JIEMEHTOB  COJEp)KaHus,
NPEACTABICHHBIX B  YHHUBEpcadbHOM Koaudukatope 1o xumuu, KoHuenuuu
npenojaBaHusi yueOHOro npeaMera « Xumus», B 00pa3oBaTelbHbIX opraHu3zanusx PO,
peanu3yIIMX OCHOBHBIE 00I11e00pa30oBaTEIbHbBIE TPOTPAMMBI.

OO0mas xapakTepucTHKa Y4eOHOr0 nmpeamMera « XuMHs»

VYueOHplii  mpeamer  «XUMHS»  BXOAUT B IPEIMETHYHO  00JIacTh
«EcTecTBeHHOHayuHble NpeAMETh». B cucreMe ecTeCTBEHHOHAay4YHOTo OOpa3oBaHMs
XUMHMSI KaK Y4eOHbIN IpeIMeT 3aHUMAaeT Ba)KHOE MECTO B MIO3HAHUU 3aKOHOB MPUPOIBL,
(opMuUpOBaHUN HAYyYHOW KapTHUHBI MHUpA, CO3/IaHUU OCHOBBI XMMHUYECKHX 3HAHUMH,
HEOOXOMMBIX ISl TIOBCETHEBHOM >KM3HM, HABBIKOB 370POBOI0 M OE30MaCHOT0 st
YeloBeKa M OKpYyXKalIled ero cpeapl oOpa3a KM3HH, a TakKe B BOCIHUTAHUU
AKOJIOTUYECKOM KYJIbTYPBI.

VYcnenmHocTh M3y4eHHUs XMMHH CBSI3aHA C OBJIQJIEHUEM XUMHUYECKUM S3BIKOM,
coOmro/ileHneM MpaBuil  0e30macHOM paboOThl MpPHU  BBINOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€M XUMHH C IPYTUMHU MpeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYAET B c€0s1 OCHOBBI HEOPTraHUYECKON U OPraHUYECKON XUMUHU.
I'maBHOI Heel nporpaMMBl SIBJISETCS CO37aHue 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUHN
0 XMMHHU, BBIPRXKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pacTy OOy4aroUIMXCsi U HUX
0COOBIM 00pa30BaTEIBHBIM MOTPEOHOCTSIM.

B coxepkaHnn JaHHOrO Kypca MpeACTaBICHbBI OCHOBOIIONATAOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBUCUMOCTH HMX CBOHCTB OT CTPOEHHs, HPOrHO3UPOBAHHE CBOICTB BEILECTB,
UCCIIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKHUX IPEBPAILECHUM U ITyTEN YIIPABICHUSI UMU
B LIEJISIX MMOJTYYEHUS BEIIECTB U MATEPUAJIOB.



TeopeTnyeckyro OCHOBY M3YyYEHHSI HEOPTaHUYECKOW XUMHUHM COCTABIIIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuoanueckui 3akoH .M. MenneneeBa ¢ Kpatkumu

CBEACHUSMH O CTPOCHMHM aToMa, BHJAX XHUMHUYECKOW CBS3H, 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUYECKUX PEAKIIU.

B u3ydenun kypca 3HauUMTEIbHASL POJIb OTBOJUTCA XUMHUECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX M JIA0OpaTOpPHBIX pabOT, OIMNUCAHUIO PE3YyJbTATOB
YYEHMUYECKOT0 JKCIEPUMEHTa, COOJIOJICHUI0 HOPM M TpaBuil Oe30MacHON paldoThl B
XUMHUYECKOM J1abopaTOpHH.

Peanuzanus ganHo# mporpaMMBbl B Iporiecce 00yueHus MO3BOJIUT 00ydaroImuMCs
c 3IIP ycBouTh KJIHOYEBBIE XMMHUYECKHE KOMIETCHIMHU W TIOHATH POJb U 3HAYCHHE
XUMHH CPEeIU APYTUX HAYK O MPUPOJIE.

N3yuyenue XumuM crnocoOCTByeT (OPMHUPOBAHHUIO Yy OOyYarOUIMXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOA0B (HAONIOJCHHE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICIUPOBAHKE), OCBOCHHIO TMPAKTUYECKOTO MPUMEHEHHSI HAyYHBIX
3HaHWW, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBI3AX ¢ mpeaMeramu «OKpyKaromui
MUY,

«Duzuka», «buonorusy, «['eorpadus», «Marematuka» U GopMUPYET KOMIIETECHIIHH,
HE0OXO0IUMBbIE ISl POJAOHKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenue XuMHUM CHOCOOCTBYET pas3BuTHi0O y oOyvaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHUs, (YHKUMOHAIBHOM  TPaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHAJIM3UpPOBaTh HHGOPMAIUIO, MPEACTABICHHYIO B
pa3nuuHbIX ¢opMax. 3HAYUMOCTb IpeaMeTa JUIsl Pa3BUTHUS KU3HEHHONW KOMIIETEHIIUU
oOyuaromuxcst ¢ 3IIP 3akimtodaercs B YCBOEHMM OCHOBBI XUMHUYECKHX 3HAHUU,
HEOOXOIMMBIX ISl TIOBCETHEBHOW >KU3HU; HABBIKOB 37J0POBOTO W OE30MACHOTO st
YeloBeKa M OKpY)Karollel ero cpenbl oOpas3a >Ku3HM; (OPMUPOBAHUU IKOJIOTUIECKOU
KYJBTYPBHI.

[TporpamMmma oTpaxaeT cojepkaHue OOydeHHUs MpEeAMETy «XHMHS» C YIeTOM
0coObIX oOpa3oBaTelbHBIX MoTpedHOoCTeN oOyuaromuxcs ¢ 3[1P. Opnanenue yueOHbIM
npeaMeToM «XUMUs» MPEJCTABISET ONPEACICHHYIO TPYAHOCTh JJI OO0YYarolUXCs C
3IIP. 310 cBsi3aHO C OCOOCHHOCTSIMU MBICTUTENBHONU JMEATEIbHOCTH, MEPUOIUYECKUMHU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TaMSTH, HEJJOCTATOYHOCTHIO OOIIETo 3amaca
3HAaHUU, TOHW)XCHHBIM I103HABATEJIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pPEUEBOIO
pa3BUTHSL.

Jns nmpeononeHuss TPyAHOCTEM B H3YYEHUU Y4Ye€OHOro mnpeaMera «XuMus»
HeoOXorMa aJanTtanus o0beMa M XapakTepa yueOHOro Marepuaia K Mo3HaBaTeIbHBIM
BO3MOKHOCTSIM JTAHHOW KaTEropuH OOYYarOIIUXCs, y4eT MX OCOOCHHOCTEH pa3BUTHSL:
UCTIOJb30BAaHUE ANTOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEIMETHBIX  CBS3€EH,
MIOCTENEHHOE YCIOKHEHNE U3y9aeMOro MaTepuania.

[Ipy w3ydYeHWH XWUMUU HEOOXOJWMO OCYIIECTBIATH B3aUMOJACHCTBHE Ha
MOJINCEHCOPHOU OCHOBE.

TeopeTnueckuii mMarepuan peKOMEHAYETCS H3ydaThb B IPOIECCE MPAKTUYECKOM
nesTenbHOCTU. BO3MOXXHO BBIJIEJICHUE OTAETBHBIX YPOKOB Ha PEIICHHE 337a4 B CBS3U
CO CIOKHOCTHbIO aHanm3a Tekcra obOywatommmucs c 3[IP. Opranunueckoe ennHCTBO
NPAaKTUYECKONM W MBICIUTEIBHON JIEATEIbHOCTH OOYYaIOIIMXCS HA YPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO 0a3MCHBIX XMMHUYECKUX 3HAHUN U



ymeHuil. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHH YIENSETCS U3YUYEHHIO «CKBO3HBIX»
HNOHATUI U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Hean u 3a1a4u n3y4yeHnsi yueOHOro npeamMera « XuMus»

Obwue yenu u3ydeHus ydeOHOTO mpeaMera « XuMuUs» NpelICTaBlIeHbl B pabouei
IporpaMme OCHOBHOTO 0011ero oopazoBanus. OHU aKTyalIM3UPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO OOIIEro 00pa3oBaHus, HAMIPABICHHOCTU O0yUYEHUS
Ha pa3BUTHE U CaMOPA3BUTHUE JIMYHOCTH, (OpMHpOBaHHE €€ HMHTEIUIEKTa M OoOIIei
KynbTypel. OOydeHHME yMEHHWIO VYYHUThCS U TMPOJOJDKATh CBOE 0oOpa3oBaHUE
CaMOCTOATENILHO B HACTOSIIEE BPEMs SIBISIETCS OJHOW W3 BAXKHEUIINUX (PYHKITUH
y4eOHBIX MPEIMETOB, B TOM YUCIIE U « XUMUI.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U i1 HOPMATHBHO Pa3BHBAIOLIUXCS
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO o0pa3oBaTeIbHYIO IPOrpaMMmy,
JOMHHUPYIOIEE 3HAUEHHE TPUOOPETAIOT TaKUE yeau, Kak:

* ¢opMHpOBAHME  HWHTEUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHMYECTBY, CAMOCTOSATEILHOMY TMPHUHATHUIO  pEHIeHUH, CIOCOOHOU
aanTHPOBATHCA K OBICTPO MEHSIOIINMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYECKOE MPUOOIICHUE YyYaIlUXCs K
CaMOCTOSITEJIbHOM IO3HABATEJIbHOW JIESITEIbHOCTH, HAYYHBIM M MPAKTUYECKUM
MeTOoJlaM TO3HaHUs, (OPMHUPYIOUIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

= o0ecreyeHue YCJIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 O0yYarouMMuUcs
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE ]IS
Pa3JIMUHBIX BUJIOB JIEATEIBHOCTH;

* (GopMHUpOBAHUE YMEHHN OOBICHITH U OLICHUBATH SIBJICHUS OKPYKAIOUIEr0 MHUpA
HA OCHOBAaHWUHM 3HAHWUU U OIbITA, ITOJYYECHHBIX IPU U3YUYEHUH XUMHUH;

* ¢opMupoBaHuEe y OOyYarONIMXCS TYMAaHHCTUYECKUX OTHOIIECHUW, MOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU JJIs1 BHIPAOOTKH DKOJIOTHUECKH 11EeTIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHHOCTU B IENIAX COXPAHEHHS] CBOETO
3I0POBbS U OKPY’KAIOLIEN TPUPOJHON CPEBI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCHHMTAHUID HA OCHOBE YCBOEHHS OOIICUETIOBEUYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUIs U HAMPABICHHOCTH JaJIbHEHIIETO
oOyueHus.

Kypc HampaBiieH Ha pelleHHe CIEAYIIUX 3a0ay, 00ecneurnBaronInX
peanu3anulo  JUYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIIBHOCTHOIO MOAXOAOB K
oOyuenuto xumuu odydaromuxcs ¢ 3[1P Ha ypoBHe 0OCHOBHOTO 00111€er0 00pa30BaHuUs:

* ¢opMHUpOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TNPEJICTABICHUNA O
BEILIECTBAX, MX IMPEBPAIICHUSAX M NPAKTUUYECKOM IPUMEHEHUH; OBJIAJCHUE
MOHATUIHBIM annapaToM U CUMBOJIMYECKUM A3bIKOM XUMUH;

" 0CO3HAaHHE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKW Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKHX MPEBPALICHUN HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUM JKUBOM W HEXKUBOU
PUPOJIbI; YTITyOJIeHUE MPEACTaBICHUI O MaTepUaIbHOM €HHCTBE MUPA;



" OBJAJCHUE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CLIOCOOHOCTHIO aHAJIU3UPOBAThH
U OOBEKTUBHO OIICHUBATh KU3HEHHBIC CHUTYallMU, CBSI3aHHBIE C XUMHEH,
HaBbIKAaMU O€30MacHOTO OOpalleHusi ¢ BEIIeCTBAMM, WCIOJb3yEMbIMU B
NOBCETHEBHOM JKM3HU;, YMEHHEM aHAJIU3UPOBATH M IUIAHUPOBATH 3KOJIOTUYECKH
0e30macHOe MOBEJICHUE B LIEJISX COXPAHEHUS 3JI0POBbS U OKPYIKAIOIIEH CpeIbl;

* ¢opMHUpOBaHNE YMEHUN YCTAHABIUBATH CBSI3U MEX]y PEAIbHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TPOLIECCAaMU, MNPOUCXOASIIMMU B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTOO0OpPA3us BEIISCTB, 3aBUCHMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, a TAKKE 3aBUCHUMOCTh MPUMEHEHHUSI BEIIECTB OT UX CBOWCTB;

" IpuOOpETEeHHE ONbITa UCIOJb30BAHUS PA3IMUHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HAOJIIOICHHSI 32 UX MPEBPALIECHUAMU MPU MPOBEACHUN HECIOMKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a0OPATOPHOTO 000pYA0BaHUS U IPUOOPOB;

* ¢opMHUpOBaHUE MPEJCTABICHUN O 3HAYCHUM XUMUYECKONW HAYKH W PEUICHUU
COBPEMEHHBIX HKOJIOTHYECKUX Npo0iieM, B TOM 4YHCIE B MPEJOTBPAIICHUU
TEXHOTEHHBIX U YKOJOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aJaNTAIMU Y4e0HOr0 MaTepUaJia 10 XUMUH

OOyuenue y4eOHOMY mpeaMeTy «XUMHUs» HEOOXOIUMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCJIOBHUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuana OOydaroluuMucs C
31IP. Bonpiioe BHHMaHHWE JOHKHO OBITH YJIElIeHO OTOOpYy y4deOHOro marepuaia B
COOTBETCTBUH C MPUHIUIIOM JOCTYITHOCTH IPU COXPaHEHUHU 0011ero 0a30BOro ypoBHS.
OH NOJDKEH MO COJEPIKaHUI0 U 00BEMY OBITh aJaNTUPOBAHHBIM I OOYJAIOIINXCS C
3IIP B COOTBETCTBHM € UX OCOOBIMH 00pa3zoBaTelbHbIMU NOTpeOHOCTSIMHU. Criemyer
o0JieryuTh OBNaJeHue MmatepuaioMm oOyvatomumucs ¢ 3IIP mocpeactBom ero
JETAIBHOIO0 OOBSICHEHUSI C CHCTEMATHYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHHPOBKOU
B NIPUMEHEHUHU 3HAHUU C MCMOJb30BAHHEM IMPUEMOB AITOPUTMH3ALMU U BU3YaIbHBIX
orop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHue AJis MOJTHOLIEHHOTO YCBOEHHS Y4YEOHOro maTepuaiia UMEeT
Oropa Ha MEXIIPEAMETHBIE CBS3U BOIPOCOB, U3yYaeMbIX B JJAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU mpeameramMu kKak «['eorpadus», «®Pusukay, «buonorus». Ilozomsis
paccMaTtpuBaTh OAMH M TOT K€ YYeOHbI MaTepuaid € pa3HbIX TOYEK 3peHus,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €r0 JIyYIIEMYy OCMBICICHHUIO, 00Jiee MPOUYHOMY
3aKPEIUICHUIO TIOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKE K YpOKaM Y4YUTENb JOJDKEH MPEIyCMOTPETh (POPMUPOBAHUE Y
oOy4Jaronxcs yMEHUN aHAJIM3UPOBATh, CPAaBHUBATH, 0000IIATh M3y4YaeMblil MaTepual,
IUIAHUPOBATh TMPEJICTOSUIYI0 pPaboTy, OCYILIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEITh 33 TMPaBUJIBHOCTBIO pPeueBOro OQGOPMIICHHS BbICKA3bIBAHUMN
obyuatommxcst ¢ 3I1P.

B cBsa3u ¢ ocoOeHHOCTAMM MOBEAEHUS U JesiTeNbHOCTH oOyuaroutuxcsa ¢ 3I1P
(paCTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOJWM CTPONKAWIINK KOHTPOJIb
COOJII0/IEHUs TTPaBUJI TEXHUKH O€30MaCHOCTH IMPHU MPOBEIECHUU J1A0OPATOPHBIX padoT B
XUMHUYECKOM KaOUHETE.



Buabl gessrensHoctu odyuarouuxcs ¢ 3I1P, o0yciioBiaeHHbIE 0CO0BIMU
00pa3oBaTeJIbHBIMHU MOTPEOHOCTAMHU M 00ecTeYnBaIOIIMe OCMbICJIEHHOE OCBOEHHE
co/iep:KaHMU 00pPa30BaHUS MO NMpeaMeTy « XUMMSD)

Copeprxanue BUJOB JedaTesbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuu
ompenessaeTcss uX 0CoOObIMU 00pa3oBaTeIbHBIMU OTpeOHOCTAMU. [loMUMO MIUPOKO
ucnonbzyembix B OOIT OOO o6mux juisi BceX 00YydYaroIIuXcCsi BUIOB JEATEIBHOCTH
CIeAyeT YCWIUTh BHJBl JACATEILHOCTH, CHEUU(PUUYHBIC IS JaHHOM KaTeropuu
oOyyarommxcs, Il 00ecriedeHus: OCMBICIICHHOTO OCBOSHHMSI COJIEpKaHUsI 0Opa3oBaHUs
0 IPEAMETY: YCWICHHE MPEAMETHO-TIPAKTUUECKON JEATEIbHOCTH C aKTUBU3ALIUEH
CEHCOPHBIX CHCTEM; Y€pPEJOBAHUE BUJIOB JICATEIbHOCTH, 3aJCHCTBYIOIINX Pa3IUYHbIC
CEHCOPHBIE CHUCTEMbI; OCBOEHHE MaTepHayia C OMOPOM Ha aJITOPUTM; «IIOIIaroBOCTH) B
M3yYECHHHM MaTepuana; UCIOJb30BaHUE JOMOJHUTEIbHOW BU3YyaJdbHON OMOpPHI (IUIAHBI,
00pasIibl, CXeMbI, 1aOJIOHBI, ONOPHBIE Ta0MuUIIkl). J{is pa3BuTHs y oOydatomuxcs ¢ 3[1P
YMEHHUSI JIeNlaThb BBIBOJIbI, (POPMHPOBAHUSTPAMOTHOTO  PEUEBOr0 BBHICKA3BIBAHUS
HEO0OXO0IMMO MCII0JIb30BaTh OMOPHBIEC cIoBa U Kiuie. Oco60e BHUMAHUE CIEAYET
YACIUTh 00YUYEHHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTaBJICHUE PUCYHOYHBIX U
BepOaJbHBIX CXEM, COCTaBJIeHHE TaOJIMIl, COCTaBJEHHUE KJacCUPUKAIUU C
0003HaYEHHBIMU OCHOBAaHMAMU JIJIs1 KJIacCU(UKAIIMY U HAMOJHEHHE UX PUMEPAMH U
np. Tematuyeckass U TepMUHOJIOTHYecKas Jiekcuka coorBeTcTByeT OOII

00O0.

s obyuatomuxcsi ¢ 3I[IP cymiecTBeHHBIMH SBISIFOTCS TpHEMbI PabOTHI €
JEKCUYECKUM MaTepuajioM Mo mpeamery. [IpoBomutcs cnenuanbHas paboTa IO
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydaembie TepMUHBI BBOISTCSA Ha MOJUCEHCOPHON OCHOBE, 0oOsi3aTefibHAa BU3yaslbHAs
MOJ/JIEpKKa, aJlTOPUTMBI PaOOTHI C OINpe/eIICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyalnu3aluu
TEPMUHOJIOTHH.

MecTo y4eOHOro npeamera «XuMus» B y4eO0HOM ILIaHe

B cootBerctBUM ¢ ®DenepaibHbIM TOCYJApCTBEHHBIM  00pa30BaTEIIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs YUEOHBIN MpeIMeT «XUMHS» BXOJUT B
npeaIMeTHy0 o0siacTh «EcTecTBEeHHOHAyUYHbIE MPEIMEThD U SBISETCA 00s13aTeIbHBIM
TUTSl U3YUYEHUS.

Copnepxanue y4eOHOro mnpeamera «XuUMHS», NPENCTABIEHHOE B  pabouei
nporpamme, cooTBercTByeT @DI'OC OO0, pa3paboTaHOo C Y4YETOM OCHOBHOM
o0pa3oBaTeNbHOW TMPOrPaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUS MO Y4eOHOMY
npenMery «XuMHs», COOTBETCTBYET aJalTHPOBAHHOW OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMe  OCHOBHOTO  00miero o0Opa3oBaHusi OOYyYaroOmMXCA C  3aJCpPXKKOM
MICUXUYECKOTO PA3BUTHSI.

Hacmoaweit npozpammoii npedycmampueaemcs 6vlOejieHUe Ha U3yyeHue
Xumuu ¢ 8 knacce I'BOY OOI noc.Yeopve ona obyuawwuxca no
UHOUBUOYAIbHOMY yueonomy naany — 0,5 yueonvix uacoe 6 neoenro, 17 uacog é 200.



COLAEPXAHUE YUEBHOI'O ITPEJIMETA « XMW S»

8 KJIACC

IlepBoHayajibHbIe XUMHYECKUE MOHATHS

[penmer xumuu. Pomv xumuu 6 owcusnu uenoeexa'. Tema U BellecTsa.
duznyeckre CBOMCTBA BELIECTB. ATperarHoe COCTOSIHUE BEUIECTB. Xumusa 6 cucmeme
Hayk. Yuctole BemecTBa U cMecu. Crioco0bl pazaenenus cMmeceil. [IpaBuiia 6e3onacHoro
oOpallieHnsI ¢ BellecTBaMH M J1abopaTopHBIM oOopyaoBaHueM. [lousamue o memooax
NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbI. XMMHUUYECKHE DJIEMEHTHl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHToB. OTHOCUTENbHAs aTOMHas Macca. [IpocTeie u cioXkHbIe BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHHUE.

Xumunyeckass ¢opmyna. BajJeHTHOCTh aTOMOB XHMHUYECKUX BSJIEMEHTOB. 3aKOH
nocmoauncmea cocmasa eeujecms. OTHOCUTENbHAs MOJIEKYJIApHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO JIEMEHTA B COEITUHEHUU.

POuU3UUEeCKue MW XUMHUYECKHE sABJIEHHUA. XuMHYecKas peakuusa. [IpusHaku
XUMHAYECKUX PEAKLIH. YPABHEHHS] XUMUYECKUX PEAKUHUNA. 3aKOH COXPAHEHHUSI MAaCChI
BemiecTB. Krnaccupukamuss XUMUYECKUX peakuil  (COeqUHEHUs, pPa3IOoKEHUs,
3aMeleHus, 0OMEeHa).

XUMUYECKHUIN IKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYAOW, C MpaBUJIaMU
paboTel B jabopaTopuu U mpuémMamMu oOpaiieHusi ¢ 1adbopaToOpHBIM 00OpPYIOBaHUEM;
U3y4E€HHE U OINHCaHUE (PU3NYECKUX CBOMCTB OOpPA3[0OB HEOPraHMYECKHX BEUIECTB;
HaOmoneHne (Qu3uyeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B
CTYIKE, KAIIEHUE U KOHJAEHCAlUs BOJbl) U XUMUYECKUX (TOPEHHE CBEUH, MPOKAIIMBAHUE
MEJHOW TPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHUCIOTOW) SIBICHHM, HAOIIOICHHE U
ONKMCAHUE TNPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE TMJIPOKCHIA MEIU
(IT) nmpu HarpeBaHnuu, B3auMOJIeHCTBHE Xene3a ¢ pacTBopom cosu Menu (II));u3zydenue
Ccroco0OB pa3zzesieHusi cMeced (C MOMOIbI0 MarHuTa, (GUIbTPOBAHHE, BBIIAPUBAHUE,
JUCTWIUIALUS, XpomaTorpadus), MPOBEACHUE OYUCTKU MOBAPEHHON COJIM; HAOII0ICHUE
U ONKCAHUE PE3yJIbTATOB MPOBEACHUS OINbITA, WLIKOCTPUPYIOLIETO 3aKOH COXPaHEHHUS
MAacChl; CO3/IaHHE MOJIENe MOJIeKy (IIapOCTEPKHEBBIX).

BaskHejinue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bosznyx — cmech razoB. CoctaB Bozayxa. Kucimopomg — siaemMeHT W mpocToe
BeniecTBO. Haxoxkmenne kuciopoaa B mpupojae, GU3nIecKne U XUMHIECKHE CBOWCTBA.
Peakiuu ropeHmsi MPOCTHIX U CIOKHBIX BemecTB. CIIOCOOBI TOMYYECHHS KHUCIOPOJa B
naboparopuu u npomwviunennocmu. Ilpumenenne xucnopopga. Ilonarue o6 oxcumax.
Kpyrosopot kucnopoza B ipupoje. O30H — aniomponuas Moougurayus KUCiopood.

Tennosou 3¢hgpexm xumuueckou peakyuu, mepmoxumuiecKue ypasHeHus,, d3K30- i
SHIOTEPMUYECKUE PEAKIUU. TONIUBO: YeOoub U MemaH. 3azps3Henue 6030yXda, YCUleHue




NApHUK08020 2¢hexma, paspyuienue 030H08020 CJOA.

Bonopon — snemenT u npocroe BemecTBo. Haxoxxaenue Bomopoaa B MPUPOJE,
bu3NYecKue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPEe B3aMMOJICHCTBUS ¢ HEMETAIUIAMU U

OKCHUJaMHU METAJUIOB), MPUMEHEHHE, CnOCOObl noyyeHus. [1oHsTHE O KUCIIOTaX U

cossix. KonmnuectBo BeniectBa. Monb. Mounsipasi macca. 3akoH ABOrajpo.
Mossipablit 00BEM Ta30B. PacueTs mo xumudeckoit popmysie. Pacuerst maccoBoii 1o
XUMUYECKOTO AJIEMEHTa B COEAMHEHUM, KOJTMYECTBA BEIIECTBA, MOJIIPHOW MAaccChlI,
MOJISIPHOTO 00bemMa

ra3zoB. PacuéTel M0 XUMUYECKUM YPaBHEHUSM.

Qusuueckue ceoticmea 600vl. Bona. Ee cocta, cTpoeHHe U MOJIEKYJIbl. Boda kak
pacmeopumens. PacTBOpbL [loHsamue O HACLIUWEHHbIX U HEeHACLIWEHHbIX PAcmeopax.
Ionusmue pacmeopumocmu eeujecmé 6 6ode. Pacuer maccoBoil JOJM BEIIECTBA B
pactBope (IpolleHTHas KOHIEHTpauus). MaccoBass Joyisl BelIeCTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasznodcenue, peakyuu ¢ Hampuem, OKCUOOM KaTbYus,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonamue 06 ocunosanusx. Ponv pacmeopoe 6 npupode U 6 OJHCU3HU HeloBeKd.
Kpyeosopom 60061 6 npupooe. 3arpsiz3HeHHE NPUPOJHBIX BoJ. OxpaHa M OYKCTKA
IPUPOJIHBIX BOJI.

Baxueiimue KJIACCHhI HEOPTaHUYECKUX COCIUHEHUMN. Knaccuduxanus
HEOPraHWYEeCKUX coeauHeHui. OKcuapl: coctaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Hecoleobpasyowue - Ha npumepe oxcuoa yenepooa (I1) u
oxcuoa azoma (Il)), nomenxnamypa. I[lonyuenue u XUMHYECKHE CBOWCTBA OKCHJOB
(B3auMOJICHiCTBME C BOJOW, KHUCioTaMu, menoyamu). OcHoBanus. Kriaccudukarus
OCHOBAHMU: WIENOYM U HEPACTBOpHMBbIE OCHOBaHMs. HomeHknaTtypa OCHOBaHUU.
du3MUeCKe M XUMHYECKHE CBOMCTBAa OCHOBAHUM (B3aMMOJIEHCTBHE C OKCHAAMHU
HEMETAIIJIOB, KHUCIIOTaMHU, COJISIMK ). [lonyuenue ochoganuil.

KucnoTsr: cocra, kinaccudukaiys, HOMEHKIATypa, (PU3NIECKUe U XUMUUIECKUC
CBOMCTBa (B3aMMOJIEUCTBUE C META/NIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJISIMU, Ha MIPUMEPE COJITHOU U CEPHOU KUCIIOT), CnOCcoObl nonyyeHus.. Pl akTHBHOCTH
metaiioB H. H. bekerosa. Conu (cpeHue): HOMEHKIaTypa Cojel, cnocoowvl noyyenus,
B3aUMOJICCTBUE COJIEW C METaJIaMH, KUCIIOTAMU, IIET0YaMU U COJISIMU, IPUMEHEHUE.

[Tonarue o0 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IWHKA U AIOMUHUSA).
Xumudeckue ce0ucmea (83aumooeticmsue ¢ KUCIoOmamuy U Weiouamu, paziloxceHue npu
Hazpesanuu) u noyyexue.

I'eneTnyeckass CBsI3b  MEXKAY KilacCaMM  HEOPraHWYECKUX  COCJIMHEHUH.
['eneTnueckue psabl.

XUMHUYECKHUMN IKCIEPUMEHT: KAUYECTBEHHOE ONPEACIICHUE COJICPKAHUS KUCIOPOAa
B BO3/lyX€; MOJyYEHUE U U3yYCHUE CBOICTB KHUCIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILIECTB C KMUCJIOPOJAOM M yCJIOBHUSI BOSHUKHOBEHHUSI U TIPEKpallleHus TopeHus (Toxapa);
03HAaKOMJICHUE C 00pa3liaMi OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYUYECHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (ropeHue); HabMoAeHue 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJb;
UCCIIeIOBAaHUE OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C PA3JIMYHON PacTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOW JOJEH PACTBOPEHHOTO
BEIIECTBA; B3aMMOJICUCTBUE BOJIbI C METa/laMH (HATpHEM U KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPHANIOB); OIPEJCICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C



IIOMOIIbKO  HMHAWKATOPOB; HCCICAOBAHUC o6pa3u013 HCOPraHNM4YCCKNX  BCIICCTB
Pa3INYHBIX KJIACCOB,

HaOII0/ICHUEe W3MEHEHHUS OKpPAaCKHM HWHIUKATOPOB B PACTBOpax KHCJIOT W IIEIOYeH;
uzyueHue B3aumozeincTus okcuaa meau(ll) ¢ pacTBopoMm cepHO# KMCIOTHI, KUCIIOT C
METaJUIaMHU, PEaKIMid HeUTpaau3alyM; TMOJYUYCHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECCHEHHE  OJHOIO0  MeTajula  JpyrMM M3  pacTBOpa  COJIM;  PEIICHUE
SKCIIEPUMEHTAIBHBIX 33Ja4 MO0 TeMe «BaxHeWmme KIacChl HEOPraHuYeCKUX
COCJIMHECHUI.

Iepuoanuecknii 3akoH u Ilepuoanyeckas cucremMa

xumn4yeckux iemMeHToB . . MenaeneeBa. Ctpoenne arToMoB. XMMHUYECKAsI

cBsi3b. OKHMCINTETBbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU

[lepBble MOMBITKHN KJIaCCU(PHUKAIIMKA XUMUYECKHUX 3JIeMeHTOB. [loHsTHE O rpymmax
CXOJHBIX OJJIEMEHTOB (ILEJIOYHbIE | IIETOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). JiemMeHmvl, Komopvle 00pasyiom amgomepuvie OKCUObl U
2UOPOKCUOWDL.

Ilepnonnueckuit 3akoH. llepuomuueckass cucTeMa XHMHUYECKUX SJIEMEHTOB
. . MenneneeBa. Kopotkonepuoanas u oaunnonepuoonas Gpopmsl [lepnonnueckoi
cucreMbl xumudeckux odnemeHToB J[. WM. MenneneeBa. Ilepuoabl u  rpynimsl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. HM3zomonwvi. DineKTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XUMHUECKUX 3JIeMeHTOB [lepuoanueckoit
cucrembl JI. . MeHnneneeBa. XapakTEpUCTUKA XUMHUYECKOTO 3JJIEMEHTA IO €ro
nojoxeHuro B [lepuonnueckou cucreme JI. 1. Menneneesa.

3axonomepHocmu usMeHeHUs CEOUCME JIeMEHMO8 MAbIX NepUo0o8 U 2llA8HbIX
nOO2pynn, 6 3A8UCUMOCMU OM AMOMHO20 (NOpPAOK08020) HOMepa 3HayeHue
Ilepuoouueckoeo 3axona u Illepuoduueckoll cucmemvl XUMUYECKUX DJIEMEHMO8 OJis
pazeumus Hayku u npakmuku. /{. U. Menoeneeg — yuénulil u eparicoanuH.

Xumudeckass cBa3b. KoBaneHTHas (moysipHass W HEMOJISIpHAsi)  CBA3b.
AnexmpoompuyamenbHOCMb AmMoMO8 XUMudeckux snemenmos. VlonHas cBsi3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCIICHHS M BOCCTAHOBJIEHHS. OKHCIIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUI OKCIEPUMEHT: H3yuyeHHe oOpaslloB BEHIECTB METAIOB U
HEMETAJUIOB; B3aMMOJECHUCTBUE TMAPOKCUAA IUHKA C PACTBOPAMHU KHUCJIOT M IIEJIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3iokKeHus, COSTUHEHHUS).

MexnpeaMeTHbIE CBA3H

Peanuzaiua MeXNpeaMETHBIX CBA3CH NpU M3YYEHUM XUMHM B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK ¥ MOHSTHUM, SIBISIOUIUXCS CUCTEMHBIMHU ISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSATHSA: HAy4YHBIM (DAKT, THUIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHHTE3, KJacCH(pUKAIUs, IEPUOINIHOCTh, HAOII0OICHHE, YKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®dusuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsij, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, (PM3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,

KOCMOC, TUTaHEeTHI, 3BE3/161, CoHILE.

buonorus: gorocuntes, apixanue, obuocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/bI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIE PECYPCHI.

KOHTpOJIbHO-I/ISMepI/ITeJIBHl:.Ie MaTepualabl IO XUMHUH

Jlns opraHu3auuy TNPOBEPKH, ydeTa U KOHTPOJIS 3HAHUK OOyYaroluxcs IO
OpeIMETy MPeayCMOTPEHbl KOHTPOJbHBIE pa00ThI, CAMOCTOSITENIbHbIE PAOOTHI, 3a4€THI,
npakTuyeckue paboThl, TecTupoBaHue. OJHUM W3 METOJOB KOHTPOJS Pe3yJbTaToOB
oOyuenusi oOyuatomuxcsi ¢ 3[IP sBuseTrcs MeTo] MONMBAPUATHUBHOTO SKCHpPECC-
TECTUPOBAHHUS C KOHCTPYUPYEMBIMU OTBE€TaMH. Ero OTIMYHUTENBHBIMU YEpPTaMHU
ABJISIFOTCSL  ONEPATHBHOCTb,  BBICOKAs  CTENEHb  WHAWBUIYAIU3AllMUM  3HAHUMH,
CPaBHUTEJIHHO MaJIbI€ 3aTPAThl BPEMEHU U TPYyJa Ha MPOBEPKY OTBETOB 00YUAIOIIUXCS.

Jis oOydarommxcs ¢ 3[1P Bo3MoxkHO M3MeHEeHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», aJanTalus IpeagaraéMoro o0yyarouiemMycs TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) Marepuala: HCIOJb30BAHUE YCTHBIX M IHCbMEHHBIX WHCTPYKIIHM,
YIOPOILEHUE IIUHHBIX CIOXKHBIX (POPMYIUPOBOK MHCTPYKIUH, pelleHHue C OMOpod Ha
aITOpUTM, 00pasell, UCIIOIb30BaHUE CIIPABOYHON HH(POPMAIIH.

KonTposabHbie padoThl IO TEMaM
B paGoueit mporpaMmme npeaycMOTPEHbI KOHTPOJIbHBIE paOOTHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YYEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHIMA

B nenom pesynbrarel ocBoeHus oOywatomiumucs c¢ 3I[IP yuebGHOro mpenmera
«XuUMUS» JTOJDKHBI COBMNANATh C pe3ysibTaraMH pabodeil mporpaMMbl OCHOBHOI'O
obmiero oOpazoBanusa. Hanbonee 3HaYUMMBIMU SBJISIIOTCSL:

JIMUYHOCTHBIE PE3YJbTATDI:

MOTHBAITUS K OOYYCHHUIO M IIeJICHAPABICHHON IT03HABATEILHOMN ACATEILHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JINYHOTO OIbITA, HAOIIOJACHUN 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIlMsl Ha TpaBWIa HWHIWBUAYAJbHOIO M KOJJIEKTUBHOIO 0€30MacHOTO
MOBEJICHUSI TIPY B3aMMOJICHCTBUM C XUMHUYECKUMH BEIIECTBAMU U COETUHECHUSIMU;

MPaKTHYECKOEe M3ydeHue mpodeccuii U Tpyaa pa3IMdyHOro poja, B TOM YHUCIIE Ha
OCHOBE TIPUMEHCHHS M3y4aeMOro IPeIMETHOro 3HaHusg (Hampumep, JJabopaHT
XUMHUYECKOTO aHAJIN3A);



YBaXEHUE K TPYJly U pe3ybTaTaM TPYyJOBOU NeATEIbHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHMUIO JAJIIbHEUIIEN WHIUBUIYaJIbHOU
TPaeKTOpUM OOpa3oBaHUSI HAa OCHOBE OPUEHTUPOBKM B MHpe Mpodeccuii u
npo¢eCCUOHATIBHBIX NPEANOYTEHUN, YBAXKUTEIBHOIO OTHOIIEHUS K TPYLY;

OCO3HaHHUE CBOETO MOBEIEHUS C TOUKU 3PEHUSI OIACHOCTH WM O€30IacHOCTH ISt
ce0st WK JUTsl OKPYKAIOIINX;

OCHOBBI JKOJIOTMYECKON KYJIbTYPBl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHUS, TPUOOPETEHHE OMNbITa HKOJIOTUYECKH OPUEHTHPOBAHHOU
IPAKTUYECKOM JESITEIIBHOCTU B dKU3HEHHBIX CUTYaLUAX;

OCO3HAHHWE TOCIHEACTBUA W HENPUSATUE BPEIHBIX MPUBBIUEK (YMOTpeOaeHus
QJIKOTOJIsl, HApKOTUKOB, KypeHHs) W MHBIX (GopM Bpeaa s (PU3NYECKOTO U
IICUXHYECKOTO 3710POBBS;

NPUHATUE PEIICHUI B )KU3HEHHOW CUTYyallud Ha OCHOBE MEPEHOCA MOJTYYEHHBIX B
x0J1e 00y4eHHs 3HaHUW B aKTYaJIbHYIO CUTYaIMIO, BOCIIOJIHATH 1e(PUIMT HHPOpMaALIUU;

TOTOBHOCTh OTOMPATh U MCHOJB30BaTh HYKHYI0 HH(POPMAIIUIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHON CUTYallUH.

METAINPEJMETHBIE PE3YJIbTATHBI

Osnadenue yHugepcaibHblMu yueOHbIMU NOZHACAMETbHBIMU OCUCMEUAMU:

BBIABJISITh IPUYUHBI U CIEICTBUS MPOCTHIX XUMUYECKUX SBJICHU;

OCYILECTBIISITh CPaBHEHHUE, KIACCUPUKAIIMI0O XMMUYECKUX BEIIECTB 10 3aJIaHHBIM
OCHOBAHUSAM U KPUTEPUSM JJIsI YKa3aHHBIX JJOTUYECKUX OTIEpalnii;

CTPOUTH JIOTHYECKOE CYKAEHUE MOCIJIE MPEABAPUTEIHLHOIO aHAIK3a, BKIIOYAIOIIIEe
YCTaHOBJICHUE TTPUUNHHO-CJICJICTBEHHBIX CBSI3EH;

BBISBJIITH  ACUIMTHI HMH(POpPMAIUU, JTaHHBIX, HEOOXOIWMBIX I PEIICHUS
ITIOCTABJICHHOM 3aJ1a4H;

nmpeoOpa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BUAA B JAPYroi (TaONHIy B TEKCT U
np.)
; co3/aBaTh, MPUMEHSATh U IPEOOPA30OBHIBATh 3HAKK U CUMBOJIbI, MOJIEJIM U CXEMBbI
JUTSI perieHus1 yueOHBIX 1 MTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO 1e/1arora;

C MOMOIIBIO MeIarora MPOBOJAUTh XUMUYECKUHN OIBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEH 00bEKTa N3YUCHUS, TPUIMHHO-CIICICTBCHHBIX CBA3EH
U 3aBUCUMOCTEN 00BEKTOB MEXIY COOOMH;

C TIOMOINBIO TeIarora WM CaMOCTOSITENbHO (OPMYyIHUpPOBAaTh OO0OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMMHUYECKMX TPOLIECCOB U  HX
MOCJIC/ICTBUS;

UCKAaTh WIM OTOMpaTh MH(MOPMALMIO WIM JaHHBIE M3 HCTOYHUKOB C y4YE€TOM
PEI0KEHHON yueOHOM 3a71au1 U 3aIaHHBIX KPUTEPUEB.

Osnadenue ynugsepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpraHu30BbIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIie (ONpeaensTh OOIIKe ey,
pacnpenensiTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 11.).

C TIOMOIIBIO TIEJarora Wik CaMOCTOSITEIbHO COCTaBIISATh YCTHBIE U MUCHMEHHbIC
TEKCThl C HCTOJB30BAHUEM HILTIOCTPATUBHBIX MATE€pPUAJIOB JIJIsi BBICTYIUICHUS TEpe]



ayUTOPUEH;

OpPTaHMU30BBIBATh Y4YEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YYHUTEJIEM M CBEPCTHHUKAMH; pad0TaTh WHIWBHIYAJIbHO W B TPYIIIE: HAXOJIUTh OOIICe
pelieHre MU pa3pemarb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHMUS MO3UIMH M ydeTa
UHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT, IPUHUMATh U PA3JCISTh
OTBETCTBEHHOCTH M MPOSBIISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIepe]] TPYIIIOM.
Osnadenue yHugepcanibHblMu Y4eOHBIMU PECYTAMUCHBIMU OCUICMBUAMU:

oOHapyxuBaTh ¥ (QOpMyIHpPOBATH YUEOHYIO NPOOJIEMY, ONPENCHSITh IeIb
y4eOHOU JIeSITENHbHOCTH;

BIAJCTh OCHOBAaMH CaMOKOHTPOJIA, CaMOOIICHKH, NPHHITHS pEIICHUA U
OCYIIECTBIIEHUS OCO3HAHHOTO BHIOOpA B Y4eOHOH U MO3HABATEIHHON JACSITEIbHOCTH;

COOTHOCUTh CBOU JACWCTBHS C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JCSITENbHOCTH B TPOIECCEe MOCTIKEHHUS pe3yjbTaTa, ONpPEeNsTh
CIIOCOOBI ICUCTBUI B paMKax MPEIJIOKCHHBIX YCIIOBUNA M TPeOOBaHUH, KOPPEKTHUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICICS CUTyallUeH;

JaBaTh AaJICKBATHYIO OLIEHKY CHUTyallud M TpeasiaraTh IJIJaH €€ W3MEHEHWS;

NPEBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD MPHU PEIICHUH YUECOHOU
3a/lauu;

MOHUMAaTh MPUYHUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbId pe3ynbTar
NESTENHHOCTH, OMPENEATh MO3UTHUBHBIE WM3MEHEHUsS W HampaBlIeHUs, TpeOyromue
JanbHeen paboTsl;

OCO3HAHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €0 MHEHHUIO.

HPEAMETHBIE PE3YJ/IBTATBI

B coctaBe npeaMeTHBIX pe3yJbTaTOB 10 OCBOECHUIO 00513aTEIBLHOTO COACPKAHNUSA,
YCTaHOBJICHHOT'O JIaHHOW TNPUMEpPHON paboyeil mporpamMMmoil, BBIACIAIOT: Hay4HbIE
3HAHMS, YMEHHS U CIOCOObI JAeHCTBUH, crienuduueckue s y4eOHOro mpeaMera
«XuMus», BUABI JEATCIBHOCTH MO MOJYYEHUI0O HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX:

® MPEJCTABIICHUE O 3aKOHOMEPHOCTSX M I103HABAEMOCTH SIBJICHUW TIPUPOJIBI,

MOHUMaHuEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JyiacTu

COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0IIEH KyJIbTYphl M MPAKTHYECKOU

JESTENHPHOCTA YEJIOBeKa B YCIOBHUSX COBPEMEHHOTO OOIECTBa; MOHUMAaHUE

MecTa XUMHUU CPEAU IPYTUX €CTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAMU IMOHATUMHOTO armapara ¥ CUMBOJHUYECKOTO S3bIKa XUMHUU

Ul cocTaBiieHus] (POPMYJT HEOPraHWYECKHUX BEIIECTB, YPABHEHHM XMUMHYECKUX

peakuuii (C OMOpPON Ha aNrOPUTM YYEOHBIX JEHCTBUIA); BIIaJICHUE OCHOBAMH

xumuieckoil HomeHkIaTypsl (IUPAC u TpuBHanbHON) U yMEHUE HCIOIb30BATh

e It perieHust yueOHO-TI03HABATEIbHBIX 33/1a4 C TIOMOIIBI0 YUUTENS; YMEHUE

UCIIOJI30BaTh MOJCIU Il OOBSICHEHHS CTPOCHHUS AaTOMOB U MOJEKYJI TIO

JITOPUTMY C OMIOPOM Ha ONPEICIICHHUS;

® MPEJCTABIICHUE O CUCTEME XUMUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTEIIS
OPUMEHSATh CHUCTEMY XHUMHUYECKUX 3HAHUM [JIs YCTAaHOBJICHMSI B3aMMOCBSI3E
MEXIy M3YYEHHBIM MATE€pUalIOM U TMpPHU TMOJYYEHUM HOBBIX 3HaHUM, a TaKXe B



MPOIIECCE BBIMIOJHEHUS YYEOHBIX 3aJlaHMid W TIpH paboTe ¢ HMCTOYHUKAMH

XUMHUYECKON MHPOPMAIIMH, KOTOPas BKIIIOYALT:

BOKHEUIITUE XUMHUYCCKHE TOHATHS: XHMHUYECKHH JJIEMEHT, aTOM, MOJICKYJa,
BEIIECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAs W MOJIKYJIIpHAs MacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIH O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb (CpeaHss),
XUMUYECKasi peaKIis, pPEaKlMd COSAUHEHUS, pEaKlIUu Ppa3IoKEHUs, peaKiuu
3aMeIIeHHs], peakIuu 00MeHa, TeTIoBOi A((MEKT peakiuu, SK30- U YHIOTEPMHUIECCKUE
peakiuu, pacTBOP, MACCOBasl JOJII XMMHUYECKOTO JJIEMEHTAa B COCAMHEHUU, MacCOBas
JIOJIsT ¥ TIPOTICHTHASI KOHIICHTPAITUS BEIIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUICCKUI
CIIOW aToma, aToOMHas OpOWTadh, paguyC aroMa, BaJE€HTHOCTh, CTEIECHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, AJICKTPOOTPHUIATEIILHOCTh, TOJIIpHAS W HETOJSpHAs KOBaJCHTHAs
CBsI3b, MOHHAs CBs3b, METAJUIMYECKas CBS3b, KPUCTAJUTMUECKas perieTka (aroMHas,
WOHHAS, METAJUTMYeCKas, MOJEKYJISIpHas), WOH, KAaTHOH, aHWOH, JJICKTPOJIUT U HE
ANCKTPOJUT,  AJICKTPOJIUTHYECKAs  JHUCCOIMAIMsA, peakIuu HWOHHOro oOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMH, OKHUCIHUTEIb M  BOCCTAaHOBHTEIIb,
OKHCJICHME W BOCCTAHOBJIEHWE, DJIEKTPOJIN3, XUMHYECKOE paBHOBEcHE, OOpaTUMBbIE U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMUMHUYECKOM pEeaKIuu, KaTaau3arop, MpeAesibHO
nonyctumas konentpanus (I11K), koppo3ust MeTanios, CIiaBbl;

OCHOBOITOJIATAIOIINE 3aKOHBI XMMUU: 3aKOH COXpaHEeHUs Macchl, [leproauyeckuii
3akoH J[. 1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOpUH XUMHUHU: ATOMHO-MOJICKYJIIpHAS TEOPHUS, TEOPHUS DICKTPOITUTHICCKOM
JMCCOIIMAIINY, & TaKXe MPEJCTABICHUS O HAyYHBIX METOJaX MO3HAHUWSA, B TOM YHCIIC

SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOJAX MCCIIECIOBaHUS BEIIECTB U W3YyUCHUS
XUMHUYECKUX PEaKIUM;
® MPE/ACTABICHUE O MEPUOIUUECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, AJIEKTPOOTPHUIIATEIIBHOCTH), MPOCTHIX U CIOKHBIX BEIIECTB OT
MoJoXKeHUs djeMeHToB B Ilepumoamdeckoil cucreme (B MallbIX IIepUOJax U
TJIABHBIX TOATPYIINAX) W AJIEKTPOHHOTO CTPOCHHS aTOMa; yMEHUE OOBACHSTH
CBSI3b TMOJIOKEHUS »dJeMeHTa B llepuoanueckor cucTeEME C€  YUCIOBBIMH
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl
aipa, OOIIee YUCIO JJIEKTPOHOB), paCIpeeieHUEM DJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX NEPUOJOB, KU U KaJIbIUf;
KJIacCUUIIMPOBATh XHMHUYECKHE DJJIEMEHTHI C OINOpOM Ha OMNpeaesieHHs
(bu3nYecKoro cMbiciia HUGPOBBIX TAHHBIX IEPUOAUUECCKON TAOIHIIHI;
® yMEHHE KJIACCHU(PUIIMPOBATh XMMHUYECKHUE AJIEMEHTHI, HCOPTraHUYCCKHE BEIIECTBA
Y XUMUYECKUE PEAKIIUU C ONIOPOU HA CXEMBbI; ONPEAEIATh BAJJIEHTHOCTh U CTENIEHb
OKHUCJICHMSI XHMHYECKHX DJJEMEHTOB, BHJI XHMHYECKOM CBSA3M W THII
KPUCTAJUIMYECKON CTPYKTYpbl B COCAMHEHHUSX, 3apsi]l MOHA, XapakTep CpPEeabl B
BOJHBIX  pacTBOpax  BelecTB  (KUCJIOT, OCHOBAHUM), OKUCIUTEIb U
BOCCTAHOBUTEJb MO aJITOPUTMY YUEOHBIX JIEHCTBHIA;
® YMEHHME XapaKTepu30BaTh C OMOPOM Ha cxeMy (GU3HMYECKHE U XUMHUYECKHUE
CBOMCTBa TMPOCTHIX BEIIECTB (KHCIOPOA, O30H, BOJOpok, rpadur, aamas,
KpeMHHuH, a30T, ¢ocdhop, cepa, XJIOp, HATPHM, Kaauh, MarHui, KaJbIIHH,



ATFOMHUHMMA, JKEJI€30) U CIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB
(Boza, aMMHaK, XJIOPOBOAOPOI, CEPOBOJIOPO, OKCHUIBI U THIPOKCUIBI METAILIOB |
- ITA rpynn, amtomunus, meau (I1), nunka, xenesza (I1 u III), okcuast yrnepoaa (11
u 1V), xpemuus (I1V), azora u dochopa (III u V), cepst (IV u VI), cepaucras,
CepHasi, a30TUCTasi, a30THas1, (pocPopHasi, yroyibHas, KpeMHUEBAs KUCIOTa U UX
COJIM); ONUCBHIBATh C ONOPOM HA IUIAH U KJIIOYEBBIE CJIOBA; YMEHHE
POrHO3UPOBAaTh M XapaKTEpHU30BaTh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS TMOCIE NPEIBAPUTEIBHOTO aHajiu3a MOoJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HUX CBOWCTB, BO3MO>KHOCTH
NPOTEKaHUS XUMHUYECKHX TMPEBpAIICHUN B pPa3INYHbIX YCJIOBHUSX, BIUSHUE
BEIIECTB M XMMHUYECKHX IPOILIECCOB HA OPTraHW3M YEIOBEKa U OKPY>KAIOIIYIO
MPUPOIHYIO CPENY;

® YMEHHE COCTaBJISITH MO 00pa3lly, CXeMe, alropuTMy Y4eOHBIX JIeWCTBHIA
MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUs peakuui (B TOM YHUCIE peakUuil MOHHOIO
oOMEHa U OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI), HIUTIOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB / IPYII HEOPraHUUECKUX BEIIECTB, a
TaK)Ke TMOATBEPKIAIONINX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

® YMEHHE BBIYHCIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEIMHEHUH, MACCOBYIO
JI0JII0 BEIIECTBA B PACTBOPE, KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM Ia3oB ¢
ornopoit Ha oOmwme (QopMysbl; YMEHHME MPOBOAMTH pacueThl MO YpPaBHEHUSM
XUMHMUYECKUX pEeaKIUil W HaxOJuTh KOJMYECTBO BEILIECTBA, O0BEM U Maccy
peareHToB WM MPOAYKTOB pEaklUu C OMOpoil Ha oOpazel, aaroputM y4eOHBIX
JICUCTBUM;

® BJIaJICHHE OCHOBHBIMU METO/IAMHU HAy4YHOTO MO3HaHUA (HaOJt0AeHUE, U3MEPEHUE,
AKCTIIEPUMEHT, MOJICIUPOBAHKE) MTPU U3YUEHUU BEIIECTB U XUMHUYECKUX SIBJICHUM
C OTIOPOil HA aNTOPUTM Y4eOHBIX JAEUCTBUI; yMeHUE cPOopMyIUpOBaATH MPOOIEMy
U TPEMJIOKUTh MYTH €€ PEUIEHUs C NOMOIIbI TNeJarora; 3HaHUE OCHOB
Oe3omacHOi pabOThl C XUMHYECKHUMH BEIIECTBAMHU, XMMHYECKOW MOCYA0H U
1a60paTOPHBIM 000PYIOBaHUEM;

® HAJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBIICHUS CIICTYIOLIUX
XUMHUYECKUX IKCIIEPUMEHTOB Ol PYKOBOJICTBOM YUHUTEIS C OOCYK/IEHUEM I1JIaHa
paboThI WJIK COCTaBICHUEM TaOIUIIbI:
W3Yy4YEHUE U ONMHUCAaHNE (PU3NYECKUX CBONCTB BEIECTB;
O3HAKOMJICHUE C (U3HMUESCKUMHU U XUMHUECKUMHU SBJICHUSMU;
ONBITHI, WIUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUYECKUX PEAKIIUM;
U3Y4YEHUE CIIOCOOOB pa3/ieNieHUs] CMECEH;
ITOJIyYE€HHE KUCTIOPOJA U U3YUEHHE €T0 CBOMCTB;
ITOJIyYEHHE BOJOPOJA U U3YUEHUE Er0 CBOMCTB;
NOJIyYEHHUE YIIIEKUCIIOTO Ta3a U U3yYEHUE Ero CBOMCTB;
NOJIyYEHHE aMMHUaKa U U3YUYEHUE €T0 CBOMCTB;
IIPUTOTOBJIICHUE PACTBOPOB C ONPEAECICHHON MacCOBOM JI0JIEH PACTBOPEHHOIO

BEILIECTBA;

HCCIIEIOBAHUE W OIMCAHUE CBOMCTB HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX



KJIaCCOB;

MIPUMEHEHUE WHMKATOPOB (JlakMyca, MeTUiopaHxa u (eHondranienna) as
OTpeJIeIICHUS XapaKTepa CPeIbl B PACTBOPAX KUCIIOT M MIEIOYCH;

U3y4YEHUE B3aUMOJICUCTBHUS KHUCIOT C MeETaulaMH, OKCHJIaMH METaJlJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBaHUSIMU, COJISIMH;

MOJTyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METajlla IPYTUM U3 pacTBOpPaA COJIH;

uccienoBanue aMpOTEPHBIX CBOMCTB THAPOKCU/IOB ATFOMUHUS U IIUHKA;

pEelIeHHEe  OKCICPUMEHTAJIbHBIX 3agad 1o TemMe «OCHOBHBIE  KJIAcCh
HEOPraHUYECKHUX COCTMHEHUIY;

pEelIeHrEe  OJKCIEPUMEHTAIBHBIX  3a7a4 MO0 TeMe  «DJIEKTPOJUTHIECKAs
JTUCCOTIHATTISY;

pEIICHHUE SKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHelmue HeMeTauTbl U UX
COCTMHEHUSD;

pEIICHHE SKCTICPUMEHTAIIBHBIX 3a/1a4u 10 TeMe «BaxkHelme MeTaibl U X
COCIMHEHUS;

XUMHUYECKUE IKCIIEPUMEHTHI, WIUTFOCTPUPYIOIIUE MTPU3HAKN TPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KaueCTBEHHbIE PEAaKIMd Ha TMPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HWOHBI:
xjopua-, Opomua-, wuomua-, cyiabdar-, Qocdar-, kapOboHAT-, CHUIUKAT-AaHUOHBI,
TUJIPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJbllus, aJllOMUHUA, *kKeje3a (2+) u
xkenesa (3+), meau (2+), IIMHKA,

yMEHUE TIPEACTABIATh PE3yNbTaThl JKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBIATH SMIIUPUICCKHAC 3aKOHOMEPHOCTH;

e BIQ/ICHHE MpaBHJIaMH 0€30ITacCHOTO OOpaIeHHUs ¢ BEIIECTBAMH, UCIIOIB3yEMbIMU
B MOBCEAHEBHOW JKU3HH, a TAKXKEC MPABUIAMH TIOBEACHUS B ILEIIX COCPEKCHUS
3I0POBbSI M OKPY’KaIOIIeW NMPUPOIHON Cpe/bl; TOHUMaHHE Bpeda (OMacHOCTH)
BO3/ICUICTBUS Ha JKMBbIE OPTaHU3MBI ONPE/ICICHHBIX BEIIECTB, a TaKkKe COoCcO0O0B
YMEHBIICHUS W TPEJOTBPAICHUS WX BPETHOTO BO3ACHCTBUS; NOHUMaHHE
3HAYEHUs )KUPOB, OCIIKOB, YTIEBOOB JJIsi OPTaHU3Ma YEIOBEKa;

® BJIAJICHUC OCHOBAMHM XHUMHYECKOW TIPaMOTHOCTH, BKIIOYAMOIICH yMEHUE
NPaBUIBHO HCIIONB30BaTh W3YyYEHHBIE BEIIECTBA W Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHBIC YAOOpEHHS, METAUIbl W CIUIABbl, MPOAYKTHI TEepepadOTKU
NPUPOIHBIX HCTOYHUKOB YTIEBOAOPOAOB (YIJisl, MPUPOJHOTO Ta3a, HedTH) B
OBITYy, CEITbCKOM XO3SIICTBE, HAa MPOW3BOJCTBE; YMEHHE IMPHBOIAHWTH IMPHUMEPHI
NPaBUIHHOTO MCIIOJIb30BAHMSI H3YYCHHBIX BEIIECTB U MAaTEPHAJIOB,

® YMCHHC YCTaHABIIUBATh CBS3U MEXIY PEAIbHO HAOIIOJaeMBbIMU XMUMUYCCKHUMHU
SIBJICHUSIMH H IIPOIIECCAMH, TPOUCXOASIINMU B MAKPO- H MUKPOMUPE, OOBSICHSThH
HNPUYMHB MHOTOOOpa3us BEIIECTB; YMEHHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHMSIMH JIPYTUX YU4EOHBIX MPEIMETOB C MOMOIIBIO Mearora;

e mpeacTaBieHHEe O cdepax MNPOPECCHOHATHHON AESITENbHOCTH, CBA3aHHBIX C
XHUMHEH M COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHSX
XMMUYECKONH HAyKH;, HAJMYUE OMNbITa pabOThl C PA3JIMYHBIMH HCTOYHUKAMH
nHQopManuu 1O XuUMHH  (HayYHO-TIONMYJISIpPHAs  JIMTEpaTypa, CIOBapH,



CIIPaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM Ha AITOPUTM: YMEHUE OOBEKTHUBHO
OllcHUBaTh MHGOPMAIIMIO O BEIIECTBAX, MX IMPEBPAIICHUSIX U MPAKTUIECKOM
MPUMEHEHUHU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTaTAM OCBOCHHSI Y4eOHOro mpeaMera
«XuMHUD»

8 KJIACC

pPacKphIBaThb CMBICII OCHOBHBIX XHMHWYECKHX MOHSATHM: aToM, MOJIEKYJIa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJAHOpPOAHAS U
HEOJHOPOJHAsI), BaJICHTHOCTb, OTHOCUTEIbHAs aTOMHasi W MOJICKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBast 0Js1 XUMUYECKOT0 AJIEMEHTA
B COCIAMHEHUHU, MOJISIpHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHWE, COJb,
2N1eKMPOOMPUYATNENLHOCTIL®, CTCIICHb OKHCJICHUS, XUMHUYECKas peakus,
KaccupuKaIus pPEeaKui: pPeakiuu COSTUHCHMS, PEaKIMU Pa3JIOKEHUS, PEaKIINH
3aMeIeHUs, Peaklui 00MeHa, K30- M SHJIOTEPMUUCCKHUE PEAKIUU; Menio8ou 3¢ghghexm
peakyuu, SIpO aToMma, dJIEKTPOHHBIM CJIOM aToMa, aTOMHash OpOHTajb, paJdyc aToMma,
XAMHUYECKAST CBA3b, MOJSAPHAS U HEMNOJISIPHAS KOBAJIECHTHAsI CBS3b, MOHHAS CBSA3b, UOH,

KaTHOH, aHWOH, PacTBOp, MaccoBas J0Jisl BenlecTBa (MPOILEHTHAs KOHIICHTpAIHs) B
pacTtBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA (cM. m. 1) u
NPUMEHSTH 3TU NOHATHUSA IPU OMMCAHUM BEIECTB U UX MPEBPALLICHUI;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJisi COCTABJICHHS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIUA, SJIEKTPOHHOTO OanaHca;

OTIPEJIEIISITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX C OMOPOl Ha OMpEeNeNICHUs, B TOM
YUCIIe CTPYKTYPHUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy
coeMHEHU 1o (QopMynaM; BHUJ XUMHUYECKOW CBs3U (KOBAJIEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh TPEACTABICHUE O CHCTEME XUMHUUYECKMX 3HAHUW, YMETh C MOMOUIBIO
yUYUTENd TPUMEHSATh CUCTEMY XHMHUYECKUX 3HAHWM, JJI1 YCTAHOBJICHUS B3aMMOCBS3U
MEXy U3YYEHHBIM MAaTepHAJIOM U MPU MOJYYSCHUN HOBBIX 3HAHUH, a TaKKe IpH padboTe
C HUCTOYHMKAMHU XuUMHUYecKOM uHopmanuu. OpUEHTUPOBATHCS B TMOHATUAX U
OrepupoBaTh UMHU Ha 6A30BOM ypOBHE, IPUMEHSTH MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUMN
U PEIICHUH PACUETHBIX 337a4 C OMOPOM Ha aJrOpUTM y4eOHBIX JEUCTBUI M3y4YCHHBIC
3aKOHBI WM TEOPUHU: 3aKOH COXxpaHeHus wMaccel, llepuonnueckuin 3akon JI.H.
MeHnneneeBa, 3aKOH HOCMOSHCMBA COCMABA, 3aKOH ABOTraJpo; aTOMHO-MOJIEKYJIIpHAs
teopus. COOTHOCUTH 00O3HAYCHUS, KOTOpPhIe MMEIOTCS B Tabmuie «llepuogmueckas
cucremMa  xumuudeckux anemeHroB [, M. MengeneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sJpa,
00111e€ YKCIIO JIEKTPOHOB U PACIPEACIICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKHE DJEMEHTHI, HEOPraHUYeCKUEe BEIIECTBA;
XUMUYECKHE peakiuu (MO YKMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIMM BEIIECTB, IO
TerIoBOMYy 3(PheKTy, 1Mo U3MEHEHHUIO CTEIeHH OKHUCIICHHS XUMHYECKUX DJIEMEHTOB) C



OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA  BEIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE MPUMEpPAMHU MOJEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSX MOCIE
IPEIBApUTEITHLHOTO 00CYKICHHUS C TE€IaroroM;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMeHTa Mo (opMyJie COCTUHEHHsI; MAaCCOBYIO JOJIO
BELIECTBA B PAcTBOpPE; MPOBOJIUTH PACUETHl MO YPaBHEHUID XWMHYECKOW pPEAKIUU C
OIIOPOM Ha aJIrOpUTM;

MPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEILHON NESITEILHOCTH — aHAIU3 U

CUHTE3, CpaBHEHHE, 0000IlIeHre,CUCTEMaTh3allusl, KJaccuduKaius, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUISI M3YYCHHUS CBOWCTB BEIIECTB M XWMHYECKHX
peaKkIMii; ECTCCTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAOJIOJCHUE, W3MEPCHHE,

MOJICJIMPOBAHUE, IKCIIEPUMEHT (PeaibHblll U MbLCIEHHbII) TIO]T PYKOBOJICTBOM
nejarora, CjaeJ0BaTh MpaBUiaM IMOJIb30BAHUS XUMUYECKON TTOCYI0N U TAOOPATOPHBIM
000OpyZI0OBaHUEM, a TaKXKe MpaBUiaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHUU C

WHCTPYKIIUSIMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJYYSHHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpOAA W KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEACIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; IIAHUPOBATH
U MPOBOJIUTh XMMHUYECKUE AKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TOMOIIBI0 WHJIUKATOPOB (JlakMyc, (eHondTalenH, METUJIOpaHXK H Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHBIM COCTaB HEOPraHMYECKUX BEHIECTB (KaYyeCTBEHHBIC
peaKIuy Ha UOHBI) MO0JT PyKOBOJICTBOM Iejarora.



TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe IJIaHUPOBAHUE W KOJMYECTBO YacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMBI ydeOHOro mpeameTa «XHMHSD»
COCTaBJICHO Ha OCHOBE WHJMBHIYyAJBHOTO Y4YEOHOrO IUTaHA I OOyYaroIIUXCS HAa JOMY M ONPENCIAeTCS WHIUBUAYaTbHBIMU
NCUXO(PU3NISCKUMU OCOOCHHOCTSMH KOHKpETHBIX oOydarommxcsi ¢ 3IIP, cremeHbl0 yCBOGHHOCTH WUMH YYEOHBIX TeM, OTOOpY H
ajanTanyy yueOHOro MaTepuarna.

8 KUIACC

(0,5 4 B HEAemr0, Bcero 17 4 B roj)

Tembl,
pacKpbiBalowmne gaHHbIA pasgen
nporpammbil, OcHOBHOe coaepiKaHue
M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3yuyeHue

OcHOBHble BUAbl
[eATenbHOCTN obyyatowmxca

Pasnea 1.IlepBoHavajibHble XUMUYECKHE IIOHATUS




Tema 1. Xumua — BakHas
06J1aCTh €CTeCTBO3HAHUA U
NPaKTUYeCKOH JesTe/IbHOCTH
YyeJioBeKa

(1)

Xumus e cucmeme Hayk. Poab Xumuu 8 i u3HU 4e/n08eKa.
Tena wu BemectBa. Pusuyeckue CBOMCTBA BeIECTB.
[IpaBuna 6Ge3somacHoro obpalleHusi C BeLleCTBAMH U
JabopaTOpHBIM 060pysfoBaHHMeM. YHCThle BellecTBa U
cMecu. Crioco6bl pasfesenus cMeceil. [lonsimue o Memodax
NO3HAHUS 8 XUMUU.

JleMOHCTpauuu

1. JJabopaTopHOe 060pyAOBaHHUE.

2. PaznuyHble BUABI XUMUYECKOU nocyAbl. 3. 06pasibl

BelleCTB.

4. Cnoco6bnl pazjesieHus cMeceil (pubTpoBaHue,

BblIapHUBaHUe, AUCTU/IIALMS, XpoMaTorpadus).

JlabopaTopHble U IpaKTH4YeCKHe paGoThbl

JlabopamopHble onvimbvl:

Onucanue GU3NIECKUX CBOUCTB BELECTB.

Paszenenue cMecH ¢ NOMOLIbIO MarHUTA.

Ilpakmuueckue pabomut:

JlabopaTopHoe 06GopyJoBaHHME M HpPHEeMbl 0OpalleHHUs C
HUM

OyucTKa 3arpsiI3HEHHON IOBapeHHOH COJIU

PackpbIBaTh CMbIC/I U3yYaeMbIX IOHATHH C IOMOLIbIO Mearora.

PackpbIBaThb poJib XUMUHU B IPUPO/iE U )KU3HU YeJI0BEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazsin4yaTh YUCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh PpuU3UveCcKHre U XUMHUYECKHe SIBJIEHUS C ONIOPOH Ha OTpe/iesIeHHsl.

OnpenesisiTb MPU3HAKA XUMHUYECKUX PeaKLU U YCIOBUS UX MTPOTEKAHHUSI.

CJsieoBaTh MpaBUJIaM M0JIb30BaHMsI XUMUYECKO# TOCY0M 1 1TaGOpaTOPHBIM 060pyAOBaHHEM, A
TaKXXe NpaBUJaM 0GpalleHHsl C XUMUYeCKHUMH BellleCTBaMU B COOTBETCTBUH C
HWHCTPYKLHUSIMU [0 BHIIOJTHEHUIO NPAKTHYECKUX paGOT MOJ KOHTPOJIEM NeJjarora.

[l1aHUpPOBATh U MPOBOJUTH XUMUUECKU I IKCIEPUMEHT 110 U3YYEHHIO0 U OMUCAHUI0 GU3UYECKUX
CBOHCTB BeILECTB, CIOCOGOB pas/iesleHus CMeceil BellieCTB 0/ PYKOBOJCTBOM Mejarora c
06CyX/IeHHEeM IJIaHa PaboThI.

Hcnosib30BaTh PY BINOJHEHUH YYeGHbIX 3aJaHUH U B IPOLleCCe UCCIe[0BATeNbCKON
JLesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPY XUMHUYECKOT0 COZep KaHus, CIPaBOYHbIE
MaTepuaJbl, pecypcbl MHTepHeTa NoJ, pyKOBOACTBOM NeAarora.

BbicTpanBaTh pa3aBEépHyThie MUCbMEHHbIE U YCTHbIE OTBETHI € OMOPO# Ha HHOpPMALIHIO U3
y4e6HUKA U CIPABOYHBIX MAaTEPHUAJIOB, IPAMOTHO UCI0/Ib30BaTh H3yYeHHbI MOHATHHHBIN
anmapar Kypca XUMHH

Tema 2. BemecTBa
M XUMHYeCKHEe peaKiuu

(24)

ATOMBI U MoJsieKy/bl. XUMHU4YeCKHe 3JIEMeHThl. 3HaKH
(cuMBOJIBI) XMMHYECKUX 3jeMeHTOB. OTHOcuTe/bHas
aToMHasa Macca. [IpocTele U c/I0KHBbIe BellecTBa. ATOMHO-
MOJIEKYIIPHOE yYeHHe.

XuMudeckas dopmy.ia.
XMMHYECKUX 3JIeMeHTOB. 3aKOH NOCMOSIHCMea cocmasa

BanenTHOCTB aTOMOB

eewecms.  OTHOCUTe/NbHasl  MoOJIeKyJsipHas

MaccoBas A0JId XUHMHWY€CKOrI'o 3JIEMEeHTa B COeJUHEHH .

Macca.

dusuyeckue U XUMHUYECKHE sABJeHHs. XUMUYecKasd
peakuusi U €€ TMpU3HAKU. YPaBHEHUS XUMHUYECKUX
peakuui. 3aKOH COXpaHEHUs Macchl BellecTB THIbI
XUMHYECKUX  peakuui (coejuHeHHe,  pasJiOKeHHUeE,

3aMelleHue, 00MeH).
M. B. JlomoHoCc08 — yuéHblii-aHYuK10neducm.

AemoHcTpauumn

dusuveckue siBJeHUs (pacTUpPaHUe caxapa B CTYIIKE,
KHUIIEHHE U KOHJEeHCalusl BOJbI U T. [1.).

XuMu4yeckue siBJieHNs (TOpeHHe CBeUH, pa3jioKeHHe
caxapa, B3aMMO/ieiCTBHE CEPHOM KUCJIOTHI C XJI0PUI0M
6apus,

pasJsioxkeHue ruapokcuzaa Meau(I), B3anMmopericTBue

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM 4MCJ/Ie HAbI0jeHHe,
MO/IeJIMPOBAaHME, 3KCTIEPUMEHT) U OCHOBHBIE ONlepaliy MbICIUTEbHOM e TeJbHOCTH
(cpaBHeHUe, KIaccUPUKaALMA) A1 U3yYeHHUs BellleCTB U XMMHUYECKHUX PeaKIUii ¢ oropoi Ha
aJITOPUTM HJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MOHSATHH U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS NIPYU ONUCAHUU
CBOWCTB BelECTB U UX IIpeBpallieHUH ¢ OOPOH Ha IJIaH U KJII0YeBbIE CJI0BA.

PazsimuaTh Qpu3nyecKre U XUMHYECKHE ABJIEHHS, 06bSCHATD UX CYLIHOCTDb C TOYKH
3peHHUsI AaTOMHO-MOJIEKYJ/ISIPHOTO yYeHHUs C OOPOH Ha ONpesiesIeHUsI U CXEMBI.

OnpefensaTb NPU3HAKY XUMHUYECKUX PeaKIHH, YCI0BUSA UX IPOTEKaHU.

O6BACHATD CYIIHOCTb GU3NUECKUX U XUMUYECKHUX SBJIEHUH C TOYKU 3pEeHHUsI aTOMHO-
MOJIEKYJIIPHOTO yYEHUS C UCI0JIb30BAaHNEM BU3Yya/IbHOW ONOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLMH (110 YUC/IY U COCTABY Pearupyouux 1
06pasyoLIMXCcs BEIeCTB) C ONIOPOX Ha CXEMBI.

CocTaBiATb GOpPMyJIbl GUHAPHBIX BELIECTB 110 BaJIEGHTHOCTH U ONpe/e/IATh BaJeHTHOCTb 110
¢dopMyJiaM BelecTB C ONOPOH Ha aJITOPUTM Y4e6HBIX e CTBUH.

PaccTaBiaTb K03 PUIIMEHTHI B yPaBHEHUAX XMMUYECKUX peaKLUH C OIIOPOH Ha aITOPUTM
y4e6HBIX 1eCTBUH.

CreoBaTh NpaBUJIaM [10J1b30BaHUA XUMHYECKOH OCYJOH U 1ab0paTOPHBIM 060py/J0OBaHHEM, A
TaKKe MIpaBUJIaM O6GpaleHus C BelleCTBAMH B COOTBETCTBUY C MHCTPYKIUSIMH 10 BBINOJTHEHHIO
J1abOpaTOPHBIX XUMUYECKHUX OIBITOB 110/ KOHTPOJIEM ITefiarora.

Hcnosb30BaTh MpH BEIIOJHEHUH YYeOHBIX 33ZJlaHUH U B IPOLiecCe UCCIe[0BATETbCKON
JlesITeTbHOCTH Hay4YHO-NOMYJIIPHYIO JINTEPATYPY XMMHUYECKOI0 COJlepXKaHHsl, CIPaBOYHbIe




»KeJie3a ¢ cepoi, B3aMo/JieCTBUe XKeJle3a C paCTBOPOM
cosiu Mmeau(Il)).
OnbIT, WTIOCTPUPYIOLIMHN 3aKOH COXpPaHEHHUS MacChl.

NabopaTopHble U NpaKkTUYecKkue paboTbi

JlabopamopHbie onvimbyl:

[TpuMeps! GU3UYECKUX sIBIeHUH (TJ1aBJIeHHEe BOCKa,
TasiHUe JIbJA).

[TpuMepbI XUMHUYECKUX SIBJIeHUH (IIPOKaJIMBaHUE MeJHOH
MPOBOJIOKH, B3aNMO/IeiICTBUE MeJla C KUCJIOTOM).
Mojeiu aTOMOB U MOJIEKYJI.

[pakTrueckas pabora. [Ipn3Hakn nporexanus
XUMUYECKUX PEaKIH.

Bbi4qucneHusi

— OTHOCHUTEJIbHOU MOJ'IeKyIIHpHOﬁ MaccChbl BeleCTB;
— MaccoBOH A0JIM XUMHWYECKOI'o 3JIeMeHTa 110
dopmyJie coefUHEHUS

MaTepuaJibl, pecypcbl UHTEepHeTa oJ pyKoBOACTBOM IleJjarora.

BoicTparBaTbh pa3BEépHyThIe IMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALUIO U3
y4ye6GHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAaMOTHO MCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN
annapar Kypca XMMUH

Tema 3. KosimuecTBeHHBIE
OTHOWIeHHs B xumMuH (14)

KosmuectBo BemectBa. Mosib. MoJsisipHas Macca. 3aKOH
ABoragpo. MossApHbIE 06BEM  rasoB.
dopmyne. PacueTbl  MaccoBOH  J0JM
XMUMHYEeCKOTO 3JIeMEeHTAa B COeJUHEHHUH, KOJIMYecTBa

Pacuetsl mo
XUMHYECKOH

BelllecTBa, MOJIIPHON Macchl. PacyéTbl MO0 XUMHUYECKUM
YpaBHEHUSM.

JleMoHcTpanus:

- 06pa3iibl BelleCTB KOJIMYECTBOM OJIUH

MoJib Beryucienus:

-pacuet 1o ¢popMyJie U M0 XUMHYECKOMY YPAaBHEHHIO

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHSITUN U IPUMEHSTh 3TH NOHATHS, a TAKXKe U3YyYEHHbIE
3aKOHbI U TEOPUH [Jisl pEllleHUs1 pacYETHBIX 33/1a4 C MOMOLIbIO ejarora.

BBIYUCAATE MOJIIPHYIO MacCy BeleCTB; KOJIMYECTBO Bel[eCTBa, 06'bEM ra3a, Maccy BelleCcTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE PacUEThI 10 ypaBHEHUSIM XUMHUYECKUX PeAKIUI C OTIOPOH Ha o6Gpa3ell, aJIfOPUTM
y4eOHBIX IeICTBUIN: KOJIMYeCTBa, 06'bEMa, MAaCChI BELECTBA 110 U3BECTHOMY KOJIMYECTRBY,
00'bEMY, Macce peareHTOB HUJIU MPOAYKTOB PeaKIHH.

BricTpanBaTh pa3BépHYThble NHUCbMEHHbIE U YCTHBIE OTBETHI C ONMOPOH Ha MHQOpMaILHI0
U3 y4yeOHMKAa W CHPABOYHBIX MaTepHUasoB, IPAMOTHO HCIIOJb30BaTh H3yYeHHbIN
MOHATUUHBIM annapaT Kypca XMMHH C IOMOLIBIO Nearora.

Paspen 3. [lepruoauyeckuii 3akoH U [lepuoaudeckas cucTeMa XMMHUYeCKUX 3jieMeHTOB /. U. MeHe1eeBa.
CTpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBHTE/IbHbIE peaKLiuH

Tema 4. CtpoeHue atoma.
MepuoanyecKknii 3aKoH u
Mepuoanyeckas cucrtema
XUMUYECKUX /IEMEHTOB

O. U. Mengeneesa. (2 4)

[lepBble  MONBITKM  KJIaCCUQUKALKUHM  XUMHUYECKUX
ajeMeHTOB. [loHATHe O rpynmax CXOAHBIX 3JIEMEHTOB
(uwesouHble U ILeJIOYHO3eMeJsbHble MeTasl/bl, FaJOTeHbl,
WHEepTHble Ta3bl). JsiemeHmbl, Komopble 06pasyrwm
amgpomepHble oKcudbl U 2uOPOKCUTbL.
[leprognyeckuit [lepuogudeckas
3/1IeMEHTOB . . MeHnpeneesa.

KopoTkonepuosaHast u d1uHHonepuodHass GpopMbl

3aKOH. cucreMa

XUMHUYECKUX

PackpbIBaTh CMbIC/ IEPUOAMYECKOT0 3aKOHA M0/ PYKOBO/JCTBOM Ile/iarora.

[ToHMMAaTh CylLeCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHUX 3JIEMEHTOB
(u3MeHeHHe paZiiyCcoB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX COEJUHEHUH OT
HI0JIOXKEHHSI B IEPHOANYECKOH CHCTEMe U CTPOEHHs aTOMa C UCII0JIb30BaHUEM CXeM M TaGJIHI.

YcTaHaBIMBATD CBS3b MEX/Y [OJIOXKEHUEM 3JIEMEHTA B IEPUOJUYECKOH CHCTEMe U CTPOEHHEM
ero aToMa (cocTaB U 3apsif Apa, oblee YUCI0 3JIeKTPOHOB U pacupe/iesieHue UX Mo
3JIEKTPOHHBIM CJIOSIM) TI0 06pasy.

[IporHo3MpoBaTh XapaKTep U3MEeHEHHUsI CBOMCTB 3JIeMEHTOB U UX COeIMHEHUH 10 IpyInaM U
nepuogam Ilepruoaryeckoil CUCTEMBI € TOMOIIBIO TeJjarora.




[lepyonyecKOl CUCTEMbl XUMHUYECKUX 3jieMeHTOB [l
U. Menpeneesa. [leprogpl U rpynnbl. PU3anyecKuil CMbICI
MOPAAKOBOrO HOMepa, HOMEpPOB IepHuoZa U TPYIIbI
3JIeMeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX sfep. M3omonbl.
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 0060JI0UEK ATOMOB
nepBbix 20 XMMHYECKUX 3jeMeHTOB I[lepuoanyeckoi
CHUCTEMBbI . H.

XHUMHUYECKOro

MeneneeBa.
3JIeMeHTa 10  €ero

XapakTepuCTHKa
MOJIOXKEHUIO B
[lepuoguueckoit cucreme /I. U. MeHeneeBa.
3akoHomepHocmu  u3MmeHeHus — paduyca
XUMUYECKUX 2/1eMeHmos, Memanau4ecKux u
HeMemanauyeckux ceolicme no zpynnam u nepuooam.
3HaueHue Ilepuoduueckozo 3akoHa u Ilepuoduueckoli

amomos

cucmeMbl XUMU4eckux 3/iemMeHmos 0/151 pa3sumusl HaQykKu U
npakmuku. /]. H. MeHdeneeg — yuéHblil U 2paxcOaHuH.
AemoHcTpauumn

KopoTkoneproaHas u JJiMHHONEpHoAHass GopMbl
[leproanyeckoi cUCTeMbl XUMHUYECKHX 3/1eMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe c 06pa3ljaMu MeTa/lJIOB U HEMETaJLJIOB.

JNlabopaTopHble U NpaKTUUecKue paboTbl
JlabopamopHblil onbim:

B3auMozielicTBHEe THAPOKCHJA LHUHKA C pacTBOpaMH
KUCJIOT U 1eJioYen

XapakTepHU30BaTb XMMHYECKHE 3JIeMEeHThI NEePBbIX TPEX NepHUO/0B, Kaaus, KaJbLUs M0 UX
nojioxxeHuto B [lepuoguyeckoit cucreme /l. U. MeHieneeBa.

CnenoBaTb npaBuUaM 6e30nacHO paboThl B 1a60paTOPUH NPH UCIOIb30BaHUHU XUMHYECKOH
HoCcyAbl ¥ 060pyJ0BaHUA N0/ KOHTPOJIEM Ie/iarora.

BricTpanBaTh pa3BEépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHGOPMALHIO U3
y4e6GHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAaMOTHO MCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN
annapar Kypca XMMHUHU [10cJle CTPYKTYPUPOBaHUSA MaTepuyasa ¢ UCII0JIb30BaHUEM KJIULIe.

HWcnosb30BaTh NpHU BHINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI yueGHHKa 1ocIe
CTPYKTYPHUPOBAaHUs MaTepuaJa, ClipaBo4YHble MaTepHasbl ([leprogudeckyro cucteMy
XUMUYecKux 371eMeHTOB /I. U. MeHiesieeBa, TaG/IMIy paCTBOPUMOCTH KUCJIOT, OCHOBAaHU U U
coJiell B BOJIE, 3JIEKTPOXMMUUECKU U Psifl HAPSP)KEHU N METAJJIOB).

Hcnosb30BaTh Npy BEINOJHEHUH YYeOHBIX 33/laHUH U B TpoLiecce UCCIe[0BATeTbCKON
JAeATeJIbHOCTH Hay4YHO-NIOMYJ/ISAPHYIO0 IUTePaTypy XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHuasbl, pecypcbl MHTEepHeTa noj pyKOBOACTBOM IeJarora

Tema 5. CTpoeHue BelecTB.
XuMu4yeckas CBs3b.
OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUH
(29)

Xumuueckas cBsi3b. KoBaneHTHas (HOJ’IHpHaSI u
HeHOJ’I}IpHaﬂ) CBA3b. 3ﬂel<mpoompu14ame/zbﬁocmb amomoe
xumuueckux anemenmos. IoHHas cBsi3b. Tunwi
KpucmaludeCKux peuemox. CTeneHb OKHCJIEHHA.
OKHCIUTENbHO- BOCCTAHOBUTEJ/IbHbIE
peaknuu. HpOHeCCbI OKHUCJIEHUA U

BOCCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJH.

JleMoHcTpanuu
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIC PEAKLIUU: FOPEHUE,
peaKuuu pa3ioKeHUs, COCJUHEHUS

PackpbIBaTh CMBICI U3y4YaeMBbIX IOHATHH IO/ PyKOBOACTBOM II€Aarora.

Onpenenars BUJ XUMUYECKOH CBSI3U B COSAMHEHUU C UCIIOJIB30BAHUEM CXEM.

OmnpenenaTs CTENEeHb OKUCICHNS! XHMIYECKOTO JIEMEHTA 10 (OpMyJIe €ro COSTUHEHHUS C
KCIIOJIb30BAHUEM AITOPUTMA.

Onpenensrs IeMeHT (BEIECTBO) — OKHUCIHUTEIb U SJIEMEHT (BEIIECTBO) — BOCCTAaHOBHUTEIIb.

OOBSICHATB CYIIHOCTB IPOLIECCOB OKUCIICHUS U BOCCTaHOBJICHUSL.

CocTaBiIsTh AIEKTPOHHBII OanaHC ¢ y4ETOM YKCIIa OTAAHHBIX U IPUHSATHIX 3JEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHOM Peakuuy Mo alropuTMy pasdopa
OKHCJIMTENIbHO-BOCCTAHOBUTEIBHOM PEAKIMHU.

Hcnionp30BaTh IpH BRIOMHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHHKA MOCIIEe CTPYKTYPHPOBAHUS

MaTtepuaa, ClpaBOYHbIe MaTepUalibl (IIEPUOJUUCCKYIO CUCTEMY XUMHUUECKHX 31eMeHToB J1. U.
MeHpeneeBa, TaOIHUILy PACTBOPHMOCTH KHCIIOT, OCHOBAHHI H COJEH B BOJIE, AIEKTPOXUMHICCKUH PsJT
HaNpsDKEHUH METaJIOB)




PaS,Z[e.II 2. BaxxHeu1ue npeacTaBUTE/IN HEOPraHU4eCKHuX BellecTB

Tema 6. Kucnopoa. Bogopoga.
(34)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
a7leMeHT U npoctoe BemecTBo. 030H. HaxoxzaeHue
KUCIOpoJa B TNpuUpofe, ¢u3MUecKHe U XUMHUYECKHe
cBoMcTBa. Peakuuu ropeHUss TMPOCTBIX U
BelecTB. Tens10801l agpghekm xumuueckoll peakyuu. IK30- U
3H/0TEPMHUYECKHE peakuuy, mepmoxumuyecKkue
ypagHeHus. lloustue 06 oxcujax. CrnocoGbl MOJIydeHHUsI
KHCJIOpOJa B J1aGbopaTopuu U
OprMeHeHHe KHCJIOopoJa. KpPYroBOpPOT KHCJIOpPoAa B
npupoge. TONIMBO: yroJib U MeTaH. 3arpsi3HeHUe BO3/yXa,
yCUJIeHHE TapHUKOBOro 3¢ PeKTa, paspylieHne 030HOBOTO

CJIOKHBIX

NPOMBIIIJIEHHOCTH.

crosl.

Bojopoxr — 3JieMEHT M IPOCTOe  BEIEeCTBO.
HaxoxzaeHue Bojopoja B mpupoje, ¢usnveckue U
XMMHYecKHe CBOWCTBa (Ha HmpUMepe B3aMMOAEHMCTBUA C
HEMETa/UVIaMH M OKCHJAMH MeTa/lIOB), HpPHUMEHEHHE,
cnocobsl noaydenus. IloHaThe o kucaotax Kuciaotsl u
COJIH.

AemoHcTpauumn

B3aumogericTBre pocdopa, cepbl U 2KeJie3a C KHCI0PO0M
(BO3MOXXKHO HUCIIOJIb30BaHUE BUIE0OIBITOR).
OnpefeneHre coflep>KaHus KUCI0pPO/ia B BO3AyXe.
OnbITHL, IeMOHCTPUPYIOLLME YCJI0BUSA BOSHUKHOBEHUS U
NpeKpalieHUs TOpeHus.

Na6opaTtopHble U NpaKTUyeckne paboTbl
JlabopamopHulii onvim:

O3HakoMJIeHHe ¢ 06pasLaMu OKCHAOB.
Ilpakmuyueckas paboma:

[Tosiy4eHMe KUCI0PO/A, U3YYEHHE €TI0 CBOUCTB.
Ilonydenue Bogopo/ia ¥ U3y4EeHUE €TO CBOMCTB.

Botuucnenusn

— MOJ'IeKyI[ﬂpHOI:'I MacCChbl KUCJIOPpOZAA U 030HA Ha
OCHOBAaHWH aTOMHOM MacChl XHMHUYECKOTO 3JIeMeHTa

PackpbIBaTb CMbIC/I U3yYaEMBbIX IOHATHH U IPUMEHSATD 3TH MOHATHSI IPU OITMCAHUU CBOKUCTB
BeLIEeCTB U UX NpeBpallleHUH C UCI0JIb30BaHUEM ONOPHBIX CJI0B U KJIUILE,

XapaKkTepH30BaTh (ONUCBIBATb)C ONOPOL HA NIGH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, PU3NYecKHue U XMMUYecKue CBOMCcTBa KMC/I0p0/a, CIIOCOObI ero NoJyyeHus,
NMpUMEeHEeHNe 1 3HaYeHNe B IPUPO/Ie U )KU3HU YesI0BeKa.

CpaBHUBATb PeaKIMU rOpeHusl U Me/IJIEHHOTO OKUCJIEHHUS C IPe/iBAapUTEbHBIM 06CyKAeHHeM
napaMeTpOB CPaBHEHHUS.

Co6upaTs Mpu6OpHI 151 MOJYyYeHHs KUCI0PO/ia (BBITECHEHHEM BOZbI M BO3/yXa).

Pacro3HaBaTh ONBITHBIM MYyTEM KHUCI0POJ 10/, KOHTPOJIEM IeZarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY [/Is1 COCTaBJIEHUsI GOPMY.JI BELLECTB, MOJIEKYISPHBIX
yPaBHEHHM I XUMHUYECKHX PEAKIHH C yYaCTHEM KUCJI0POJa.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsisHEHHEM BO3/yXa.

CrnenoBath npaBu/iaM 6e30MacHON paGoThl B JJaGOPATOPUH IPH UCHOIb30BAaHUHU XUMUYECKOH
NOCyZbl ¥ 060PY/IOBaHMs 0] KOHTPOJIEM T1€JJarora, a TakKe NpaBU/IaM 06palleH s ¢
rOPIOYMMHU BeLeCTBAaMHU B GBITY.

[11aHUPOBATD U OCYLIECTBJSATh HAa NPAKTHKe XUMUUYECKHE 3KCIIEPUMEHTBI, IPOBOAUTh
Hab6J1I0/JeHuS, ieJ1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIePUMEHTA 10/, PyKOBO/CTBOM Ie/iarora.

YyacTBOBaTh B COBMECTHOH pa6oTe B rpymIe.
HWcnonb30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/JaHUH U B IPOLieCCce UCC/IeJ0BaTENbCKON
JleATeJIbHOCTH HAyYHO-NOMYJ/ISIPHYIO JINTEPATYPY XMMUUYECKOT0 COZleprKaHHUsl, CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa oJ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALUIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
PHaJIOB € OIIOPOH Ha IJIaH, FPAMOTHO HUCIOJIb30BaTh U3y4YeHHbIN MOHATUHHBIH annapaT Kypca
XUMHUU

Tema 7. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

Boga. Ee cocraB. CTpoeHue. Mosiekynbl. Qusuyeckue
ceolicmea 600bl. Boda kak pacmeopumens. PacTBOpBI.

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHH U NMPUMEHATDb 3THU NIOHATHA IIPU OITMCAHHUU CBOMCTB
BeleCTB U UX npeBpaLuel—mfI C IIOMOUIbIO IeJarora.




(14)

IloHsimue o pacmeopumocmu eewjecms 8 gode. [loHamue o
HACbIUJeHHbIX U HEeHACblWeHHbIX pacmeopax. MaccoBas
JoJis BellecTBa B pacTBope. PacyeT MaccoBoil JoJiu
Bell[eCTBa B pacTBope (MpOLleHTHast KOHLIeHTpanus).
Xumuueckue cgoticmea 60dul (passoxceHue, peakyuu c
HampueM, okcudoM kaavyusi, okcudom cepwutlV [loHsimue 06
ocHogaHusix. Poab pacmeopos 6 npupode u & JHcusHu
yesnoseka. Kpyzosopom e0del 6 npupode. 3arpsi3HeHHe
NPUPOJHBIX BoA. OXpaHa U 0YUCTKA NPUPOHBIX BOJ.

JAemoHcTpauum

J1eKTPOJIN3 BOZbI; CHHTE3 BO/Ibl; B3AUMO/IEHCTBHE BO/IbI
¢ MeTtassiaMu (Na, Ca) (BO3MOXXHO UCIOJIb30BaHUE
BH/IEOMaTEPHAJIOB).

PacTBOpeHue BelecTB ¢ pa3JIM4YHON paCTBOPHUMOCTHIO.
HcciepoBaHre pacTBOPOB KUC/IOT U Lieslouel ¢
MOMOLbIO HHAUKATOPOB.

Na6opaTtopHble 1 NpaKTMYecKne paboTbl
Ilpakmuueckas paboma:

[IpurotoBsieHHe PacTBOPOB C ONpesieTEHHON
MacCOBOH J10Jieil pacCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTbh PU3HYECKHE U XUMHUYECKHe CBOWCTBA BOJIbl, €€ POJIb KaK PaCTBOPHUTEJISA B
NPUPOHBIX NPOLECCaX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJIAATb YpaBHEHUS XUMHUYECKHUX PeaKIMH ¢ y4acTHeM BOJbl C OOPOH Ha CXeMy.

O6BACHATD CYLIHOCTb 9KOJIOIMYECKUX TPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM NPUPOJIHBIX BOJ,
Croco6bl OYUCTKH BOJbI OT IPUMecel, Mepbl 110 OXpaHe BOJ, OT 3arpsA3HeHUs 1oce
npe/iBapUTEJbHOIO CTPYKTYPUPOBaHUA MaTepHaa.

[I1aHUpPOBATb M OCYIIECTBJAATD HA MIPAKTHKE XMMUYECKHE 3KCIIEPUMEHTBI, IPOBOAUTD
HabJ10/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIePUMEeHTa N0/, KOHTPOJIEM Melarora, C UCI0JIb30BaHUEM KJIHILE,

CnenoBaTb npaBuaM 6e30MacHOM paboThl B 1a60paTOPUH NMPH UCIOIb30BAHUHU XUMHYECKOH
MOCy/ibl ¥ 060PYZ0BaHUsI [10/] KOHTPOJIEM IeJjarora.

[IpoBOAXTE BBIUMCIEHHUS C IPUMEHEHHEM MTOHSATHUS «MaccoBasi 10JIs1 BelllecTBa B pacTBOpe» C
onopoi Ha GpOpPMyIbI.

HWcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 3a/laHUH U B ITpoliecce HCCae0BaTelbCKOH
JlesITeJIbHOCTH HayYHO-NOMYJIIPHYIO0 JIUTEPAaTypPy XMMHUYECKOT0 COZlep>KaHHsl, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa 10/ PyKOBOJCTBOM IeJarora.

BricTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOM Ha HUHPOPMaLIHIO U3
y4eOHHUKA U CIIPABOYHBIX MaTepUAJIOB, TPAMOTHO UCIOJIb30BaTh U3YYEHHBIN MOHATHUWHBIN
anmnapar Kypca XMMHH [10CJIe IPe/BapUTENbHOTO CTPYKTYpHUPOBaHUs MaTepyaJa.

Tema 8. JsieKTpOoIUTHYECKaAA
Aucconmanusa. XumMudeckue
peakiMu B pacTBoOpax

(0,54)

Teopust
DNeKTpOJINTHYECKast
HEAJNIeKTPOIUTHL. KaTHOHBI, aHMOHBI. Mexanusm ouccoyuayuu

3NEKTPOTUTUIECKON JIMCCOIUAIUH.

JUCCOLUALINS. OneKkTponuTsl U
6ewecms ¢ pasiudHbIMU 8UOamy Xumudeckou cesasu. Illonamue
ocmenenu ouccoyuayuy. CUITbHBIE U CIa0ble YJIEKTPOJIHTHL.
Peakiuy moHHOro oOMeHa. YClIOBHA NPOTEKAHHUS PEaKIUi
HOHHOTO oOMeHa 110 KoHIa. [ToiHble H COKpaIEHHbBIC HOHHBIE
CBOCTBA

XUMHYECKHUE KHUCJIOT,

npejcTaBieHuit 00

ypaBHEHUS
OCHOBaHUH H

peaxuuii.
colell B CBeTe
9NEKTPONIMTHYECKOI aucconmanuu. KadecTBeHHbIC peaknuu
Ha KaTHOHBI M aHHWOHBI: WOHBI XJIOPWA-, OPOMHI-, MOIHI-,
cynb¢ar-, kKapOoHaT-, CHIMKAT-, (ocdaT- aHUOHBI;, THAPOKCH-
HOHBI; AMMOHUSl, MarHus, KaJbLUs, AITIOMUHUS,
xkenesa (2+) u (3+), memu (2+), UUHKA, TPUCYTCTBYIONINE B
BOJIHBIX PaCTBOpAXx.

KaTHOHBI

PackpbIBaTb CMbIC/ U3y4aeMbIX IOHATHH, @ TaKXKe CMBICJ TEOPHUH 3J1eKTPOJUTHYECKON
JIMCCOLIMALIMH C OTIOPOM HA CXEMBI.

O6BbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOLIbIO Nleiarora.
CocTaB/ATb YpaBHEHUS AUCCOLMALMU KUCJIOT, lieJI0Yel U CoJIeH, MOJIHbIe U COKPaILlEHHbIE
HMOHHbIE yPaBHEHUA XUMHUYECKUX PeaKL[Mii HOHHOT0 06MeHa.

[I1aHMpOBaTb M OCYIIECTBAATD HAa NPAKTHKe XUMUYECKHe 3KCIIEPUMEHTBI, IPOBOAUTD
Hab6JII0IeH s, [leJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIIeEpUMEHTa [0CJIe Tpe/iBapUTeTbHON
pa6oThI.

CiieoBaTh NpaBuJaM 6€30MacHOM paboThl B 1a60PATOPUHU IIPHU UCIOJIb30BAHUN XUMHUYECKOMN
NOCYyAbl 1 060pY0BaHUS 110/ KOHTPOJIEM Ie/larora.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPaBHEHHUSM.

BoicTparBaTh pa3BEépHyThIEe IMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha MHGOPMALUIO U3
yde6GHUKa U CIPaBOYHBIX MaTepHaJIOB, TPAaMOTHO MCIO0JIb30BaTh U3yYeHHbIM NOHATUHHBIN
anmnapar Kypca XMMHH [10CJIe IPeBapUTENbHOTO CTPYKTYPHUPOBaHHUs MaTepyaJa.

HWcnosib30BaTh MPU BBINMOJHEHUH YYeOHbBIX 3a/JaHUN U B MPOLieCCe UCC/IeI0BATENbCKON
JleATeIbHOCTH HayYHO-TONYJ/ISIPHYIO JIMTEPATYPY XUMUYECKOT0 COZlePXKaHUS, CIPABOYHbIe




JleMOHCTpauuu

JeKTpUYecKas MIPOBOAUMOCTb PaCTBOPOB BELIECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM II0JIe.

OnbITHI, HJIIOCTPUPYIOLME MPU3HAKHY IPOTEKaHUA
peakL1i HOHHOTO O6GMeHa.

JlaGopaTopHble U NPpAaKTHYeCKHE

pa6oThbl

JlabopamopHulii onbim:

PeakLi1 MOHHOT'0 0OMEHA B pacTBOpax 3JIEKTPOJIUTOB:
cyabdara meau(1l) u wénoun, kapboHaTa HATpUSA U
COJITHOM KUCJIOTBI, peakijus HeHTpalu3aliuu Mexay
TUJPOKCU/IOM KaJIUsl U COJITHON KUCTIOTOM.
Buruucaenus

— 110 ypaBHEHUSIM XMMHYECKHX peaKIui

MaTepHaJibl, peCypCbl I/]HTepHeTa nocJjie KOHCyJIbTallUU C nejaroromMm

TeMa 9. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIMHEHUI

(44)

Knaccudukanus HeopraHU4ecKUxX CoeJUHEeHUH.

Okcu/ibl: COCTaB, Kaaccudukanus (0CHO8HbIe, KUCA0OMHbIE,
amgpomepHble, Heco1e06pasyiowjue Ha npumepe okcuda
yenepoda Il u okcuda asoma Il), HomeHKaTypa [loayueHue u
XUMHYeCKHe CBOMCTBA OKCUOB (B3aUMOIeHiCTBHE C
BOJIOH, KHCJIOTAMH, LIIEJI0YaMHu ).

OcHOBaHHUs: COCTaB, Kiaccubukanus (1es1049u U
HepacTBOPHMbIe OCHOBAaHHsl), HOMEHKJ/IAaTypa, u3ndecKre
Y XMMU4YecKue CBOWCTBa (B3aUMO/IeiCTBHE C OKCU/JAMU
HEMEeTAaJJIOB, KUCJIOTAMHU, COJISIMH), CNOCOGbI NOAYYeHUS.
KucnoTsl: cocTas, kiaccudpukanusi, HOMEHKJIATypa,
dusuveckre U XUMUYECKHE CBOMCTBA (B3auMo/eicTBUE C
MeTaJ/lJlaMH, OCHOBHBIMH OKCHJIJaMH, OCHOBaHHUSIMH,
COJIIMH Ha IPUMepe COJISTHOU U CEPHOU KUCJIOT), CnOco6bl
noayyeHusi. P ak THBHOCTH MeTaJIJIOB.

Couu (cpefiHUE): HOMEHKJIATYPa, CIOCO6BI MOJTyYeHuUs],
B3aHUMO/JIEMCTBHE COJIEN C MeTaJIJIaMU, KHUCJIOTaMH,
eJI04aMH U COJISIMH.

['eHeTHYecKas CBA3b MeXAY KJacCaMU HEOPTraHUYeCKHUX
coenHeHUH. ['eHeTHYeCcKue paabl. [ToHsmue 06
amgpomepHbix 2udpokcudax (Ha npumepe LIUHKA U
AMUHUSL): XUMUYeckue ceolicmea gzaumodelicmaue ¢
KUC/10mamu U we104amu, pas/noxceHue npu HazpeeaHuu.

JAemoHcTpauum

06pa3ibl HEOPTaHUYECKUX BELeCTB PA3JIUYHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOM KHUCIOTHI C OKCUA0M
meau(ID).

Peakuus HelTpanusanuu.

OrmpeiesieHre OCHOBHBIX KJ1aCCOB HEOPTaHMYECKHUX COCAUHEHUH 110 MabIIoHY.
CocraBiieHHE CXEM CTPOEHHMs OCHOBHBIX KJIACCOB HEOPTaHMYECKMX COEIMHEHMH Ha
OCHOBE OTIpeJIETICHHUS.

Cocrapienne GopMy OCHOBHBIX KIIACCOB HEOPraHUYECKUX COSIUHEHNH U Ha3bIBaHUE HX MO
MEXIyHapOoIHOH U TPUBHAIBHOI HOMEHKIIATYPE C MCIIONb30BAHHEM ONPEIENeHNUs 1 TaOIULIbI
PacTBOPUMOCTH.

Knaccuduyposanue u3ydaeMbIX BEIIECTB 10 COCTABY M CEOUCHBAM C OTIOPOH HA ONpe/IeNIeHH S,
CXEMBI U TaOJMIy PaCTBOPHMOCTH.

CocrapieHHe TaOIUIIbI TEHETHUECKUX PSAIOB M cXeMbl «I eHeTHdeckas B3aMMOCBsI3b OCHOBHBIX
KJ1aCCOB HEOPTaHMYECKHUX COEJMHEHU» 101 PyKOBOJCTBOM II€Jarora.

ITporHosupoBaHue CBONCTB BELIECTB HA OCHOBE OOIIMX XMMHUYECKUX CBOMCTB M3y4YEHHBIX KJ1acCOB,
IPYII BEUIECTB, K KOTOPHIM OHH OTHOCATCS C MCIIOIb30BaHHEM cXeMbl «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTaHMYECKHUX COEAMHEHUI 110]] PyKOBOJCTBOM I€arora.

CocTapieHne MOJIEKYIISIPHBIX YPABHEHUH PeaKInii, HITIOCTPUPYIOINX XMMHYECKUE CBOMCTBA
U3YUYEHHBIX KJIACCOB U CHOCOObL NOYYeHUs BEIECTB U3YUEHHBIX KJIACCOB, TPYIII, a TAKXkKe
HOATBEP)KAAIOIINX FeHETHYECKYI0 B3aUMOCBS3b MEX/ly HUMH, C OTIOPOH Ha BepOaIbHYIO CXEMY B
KaueCTBE 3PUTENBHOI OMOpEHI.

CocrapieHne MOJIEKYJIAPHBIX yPaBHEHUH peakinii 1o cXxemaM ¢ IpeaBapUTeNbHBIM 00CYKIEHUEM
BBIOOPA pearupyoIix BEUIECTB.

Bpruncrienue no ypaBHEHHAM XUMHUYECKHX PEaKIMil KoIuuecTBa, 00bEMa, Macchl BEIIECTBA O
KOJIN4ECTBY, 00BbEMY, Macce peareHTOB MM MPOJYKTOB PEAaKIUH 110 aJTrOPHTMY.

INnanupoBaHue 1 OCYLIECTBICHUE HA IPAKTHKE XUMUYECKOTO KCIIEPUMEHTA U HAOJII0ICHHS 11071
PYKOBOJCTBOM yUHTES.

DopMyIUpOBaHUE BBIBOJIOB O PE3YNIbTaTaM SKCIIEPUMEHTA C HCHOJIb30BaHUEM OMOPHBIX CIIOB.
DopmyaupoBaHUEe ¢ MOMOIIBIO MEATOTa M BHIMOIHEHHE NIPaBUIT 6€30MacHoi paboThI B TabOpaTOpHu
NPH MCTOJb30BAHUM XMMHYECKOM 1OCY/Ibl ¥ 000PY10BaHHSL.

Hcnonb3oBaHKe IPH BHIIOIHEHUH y4eOHBIX 3a/IaHUI U B IPOLIECCE MCCIIEI0BATEIbCKOM
JIeATEbHOCTH HayYHO-TIOIYJIIPHOM JINTEPATyphl XUMHYECKOTO COJIEPKAHNS, CIPABOYHBIE
Marepuaisl, pecypcel IHTepHeTa, OCyIecTBICHUE BEIOOPA 110]] PyKOBOJICTBOM HACTABHUKA.




BriTecHeHUEe OZHOT0 MeTaJljla APYruM U3 pacTBOpa COJIH.

Na6opaTtopHble U NpaKTUyeckne paboTbl
Jla6opamopHble onbimbt:

B3auMojielicTBUE KUCJIOT C METa/IJIaMU.

[TosryyeHrEe HEPACTBOPUMBIX OCHOBaHHUH.
BsanmojelicTBUe HepacTBOPUMbIX OCHOBaHUH €
KHUCJIOTaMH.

Pazsoxxenue rugpokcusa Meau(ll) mpu HarpeBaHuu.
Ilpakmuueckas paboma:

PenreHne 3KcIieprMeHTaIbHBIX 33/1a4 110 TEMe
«OCHOBHBIE KJIaCChbl HEOPraHUYECKUX COeJUHEHUN».

BbiqucneHusi
— I10 ypaBHEHHUAM XUMHYECKUX peaKL[I/Iﬁ

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha MHGOPMALHUIO U3
y4eOHHKa U CIPaBOYHBIX MATEPHAIIOB, TPAMOTHOE HCIIOIb30BAHIE H3yUYCHHOTO HOHATHHHOTO
ammapara Kypca XUMHH C HCTIOIb30BaHUEM IIIaHa, OTIOPHBIX CIIOB, alTOPUTMA.

Paspen 3. Bew,ectBo u xumuyeckue

peakuum

Tema 10. Xumuueckume peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XMMUUYECKUX peaKumii (0,54)

Honsimue o ckopocmu xumuyeckou peaxyuu. Daxmopui,
enuAIoOWUe Ha CKOpocms xumudeckou peaxyuu. Ilousmue o
20MO2EHHbIX U 2emepoceHHblx peakyuax. Ilowamue 00
00pamumMbIX U HeoOpamuMblX ~ XUMUYECKUX — PeaKyusx.

Toussmue o XUMUHECKOM paesHoesecuu. CM@W@HH@

Xumuyeckoeo  pasHosecusi. Daxmopul,  uUsIOWUE  HA
CKOPOCMb XUMUYECKOU PeaKyu U NOJIOACEHUE XUMUYECKO2O
paenogecus. Knaccugukayus Xxumuueckux peaxyuii no

PA3HbIM OCHOBAHUAM.

PackpsIBaTh CMBICT N3y94aeMbIX MOHITHH ¥ IPUMEHSATH 3TU IIOHATHUS IIPU ONMCAHUN CBOHCTB BEIIECTB U

HX IPEBPaIICHUH.

KitaccnguiupoBath XUMHYECKHE PEAKIIUH IO Pa3IHMIHBIM ITPU3HAKAM.

Y craHaBnMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOH PEaKLUK OT Pa3iIn4HbIX (HaKTOPOB MOA

PYKOBOJCTBOM yUHTEIISL.

[IporHO3MpPOBATH BO3MOXKHOCTH MPOTEKAHUSI XUMHIECKHX IIPEBPAIICHUH B PA3IHIHBIX YCIOBUSX IIOCIIE

TIPeABAPUTEIFHOH PaOOTHI.

OnpenensiTh OKUCIUTENb U BoccTaHOBHUTENL B OBP.

CocTaBisATh 3JIEKTPOHHBIH OaJlaHC peaKIyy.

[IpoM3BOANTE BHIYUCIEHHS IO XUMHIECKHM YPAaBHEHHSIM IO aTOPUTMY.

BricTpauBaTh pa3BEPHYThIC NHUCHMEHHBIC U YCTHBIC OTBETHI C ONMOPOil Ha MH(OpPMAIHIO U3 yueOHHKa

U CIPaBOYHBIX MAaTepHaioB, TPaMOTHO HCIOJB30BaTh HM3yUCHHBIH MOHATHHHBIA ammapaT Kypca

XHMHH TI0CTIE IPEABAPUTENBHOTO CTPYKTYPHUPOBAHNUS MaTepHaa.

Hcnonb30Bats Ipy BEIOTHEHUH yIEOHBIX 33IaHUI U B TIPOIIECCE HCCIEI0BATEIBCKOM

JEATeIbHOCTH HAayIHO-TIOMYJIIPHYIO JINTEPATyPy XUMUYECKOTO COJICP>KaHNUSs, CIIPABOTHBIC

MaTepHuabl, pecypchl VIHTepHeTa ocie KOHCYIJIBTAIMH C TIEaroroM.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHSATHH, a TAK)KE CMBICI TEOPHUH IEKTPOIIUTUUECKOH UCCOLHAINN C

OMOPOM HA CXEMBI.

ODOBACHATH IPHUUHBI ITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEJarora.
CocCTaBIATh ypaBHEHUSI AUCCONMALINH KUCIIOT, IIET0YeH 1 COJICH, ITOTHBIE M COKpANIEHHBIE HOHHBIE
YPpaBHEHHUS] XMMHYECKUX PEaKIMi HOHHOTO OOMEHa.

[InaHMpOBaTh M OCYIIECTBIATH HA MPAKTHKE XMMUUECKUE IKCIIEPHMEHTHI, IPOBOJIUTH HAOIIOICHNS,
JieTIaTh BBIBOJIBI IO pe3yJIbTaTaM 3KCIEPUMEHTa I10CiIe IIPEBAPUTEIbHON PaboThL.

CriemoBaTh npaBuiiaM 0e301acHOi paboThl B 1a00paTOPHHU MPH HCIOJIB30BAHUN XUMHYECKOH MOCYAbI U
000pyJOBaHUs MO/ KOHTPOJIEM TI€arora.

[IpOM3BOAUTE BBHIYMCIICHHS IT0 XUMUIECKAM YPaBHEHHSIM.

BricTpanBaTh pa3BEPHyTHIEC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOI Ha HH(OPMAIIHIO U3 YIeOHUKA 1




CMPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIOJIb30BaTh H3yUCHHBIH NOHATHHHBIN anmapar Kypca XUMUAN
TI0CJIe TIPEIBAPUTENILHOTO CTPYKTYpPHPOBAHHS MaTepHaa.

Hcnionp30Bath Ipy BEIIIOTHEHNUH y4eOHBIX 3aIaHUI U B TIPOIIECCE HCCIIeI0BATEIBCKOM A TENEHOCTH
HAY4YHO-IIOITYJISIPHYIO JINTEPATypy XUMHUYECKOTO COACPKaHMsl, CIIPABOYHBIEC MAaTepHAIbl, PECYPChL
WuTepHera nocne KOHCYIbTALUU C IEAaroroM
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