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INOACHUTEJIBHASA 3AIIMCKA

[Tpumepnas padoyasi mporpaMma 1Mo XUMHUH JJI1 00y4aIOIUXCsl C 3aJEPIKKOM
ncuxuyeckoro pazputus (nanee — 3[1P) Ha ypoBHE OCHOBHOT'O O0IIIEro 00pa30BaHUs
COCTaBJIeHa B COOTBETCTBUU ¢ DenepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIapTOM OCHOBHOTO 00111eT0 00pazoBanus (IIpuka3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MunuctepcTBoM roctuiinu Poccuiickoit
®epneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), [IpumepHoii
aJIanTHPOBAHHON OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMOil OCHOBHOTO OOIIEro
o0Opa3oBaHMs 00YUAIONTUXCA C 33JIeP>KKON TICUXUIECKOTO pa3BUTHS (0100pEHHOM
pemeanem ®YMO 1o obriemy odpazoBanuto (poTokoit ot 18 mapra 2022 1. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), IIpumepHoil paboueli mporpaMmmbl y4eOHOTO MpeaMeTa

«Xumus» (0a30Bbli ypoBeHb), [IpumepHO TporpaMmMoil BOCIUTAHUS 00y4YaroIIUXCs MPU
MOJIY4€HUM OCHOBHOT'O 00I1Ier0o 00pa3oBaHus, C YYETOM paclpeAesIeHHbIX M0 KilaccaM
IPOBEPSEMbIX TPEOOBAHUI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON
IpOrpaMMbl OCHOBHOT'O 00IIIEro 00Opa3oBaHUsl U 3JIEMEHTOB COJCPKAHUS,
IPEJCTABICHHBIX B Y HUBEpCAIIbHOM KoIu(uKaTOpe o XuMuu, KoHuenuuumnpenogaBaHus
y4eOHOTO TIpeAMeTa « XUMHUsI», B 00pa30BaTeNbHbIX Opranu3aiusax PO, peanuzyrommx
OCHOBHBIE 0011€00pa30BaTeIbHbIE TPOrPAMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XumMus»
YueOHbll TpeaMeT « XUMUSH BXOJIUT B MPEMETHYIO 00JaCTh

«EcTecTBeHHOHAay4YHbIE TPEAMETHD». B cucTeMe ecTeCTBeHHOHAyYHOT0 00pa30BaHMs
XUMUS KaK Y4EOHBIH MpeaMeT 3aHMMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPO/IBI,
(GbopMHpPOBaHUN HAYYHOUM KapTUHBI MUPA, CO3JaHIUH OCHOBBI XMMUUECKUX 3HAHUI,
HEOOXOUMBIX J1JIsl HOBCEIHEBHOM JKM3HU, HABBIKOB 3JJ0POBOI0 U OE€30MaCHOTO ISt
YeJl0BEKa U OKpY’Karolllel ero cpeapl 00pasa KHU3HHU, a TAK)KE B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHUsI XMMUU CBSI3aHa C OBJIAJICHUEM XUMHUUYECKHUM SI3BIKOM,
coOJro/IeHreM TpaBuil 6€30mMacHOi padOThI MPU BBHITTOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYUCIICHHBIX CBSI3€M XUMUM C APYTUMU MIPEIMETAMU
HIKOJIBHOTO Kypca.

[Iporpamma BkIItO4aeT B ce0sl OCHOBBI HEOPTAaHUYECKOW U OPraHUYECKON XUMHH.
['maBHOM ujeel mporpaMmel SIBISIETCS CO3aHue 0A30BOTr0 KOMILIEKCA OTIOPHBIX 3HAHUI
110 XUMHH, BBIPAXKEHHBIX B (POpME, COOTBETCTBYIOIIECH BO3pacTy 00yJarOUXCs U UX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.



B coneprkaHnn JaHHOTO Kypca MPeACTaBICHbl OCHOBONOJIATAKOIINE XUMAYECKUE
TEOPETUYECKHUE 3HAHMS, BKIIFOYAIOIINE N3yYEHUE COCTABA U CTPOCHHUSI BELIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHNE CBOVICTB BEILIECTB,
MCCIICIOBAHNE 3aKOHOMEPHOCTEW XUMUYECKHUX ITPEBPAILICHUN U IIyTEU YIIPABICHUS UMHUB
LEJISIX TIOJIyYEHUs BEIIECTB U MATEPUAIIOB.

TeopeTnueckyro OCHOBY M3YyUYE€HHUSI HEOPTaHUYECKOW XMUMHUU COCTABIISIET ATOMHO-
MoOJIeKyJisipHOE yueHue, [lepuoanueckuii 3akon J1.11. MeneneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHUM aTOMa, BUJIaX XUMUYECKOUN CBA3U, 3aKOHOMEPHOCTIX
MPOTEKAHNUS XUMUYECKUX PEAKIUN.

B n3ydennn kypca 3HaYUTEIbHAS POJIb OTBOJIUTCS XUMUICCKOMY SKCIICPHUMEHTY:
MIPOBEICHHUIO TTPAKTUICCKUX U JIAOOPATOPHBIX pabOT, OMUCAHUIO PE3YJIbTATOB
YYEHUYECKOTO IKCIIEPUMEHTA, COOJIFOCHUIO HOPM U MpaBuil 0€30macHON paboThHI B
XUMHYECKOM JIabopaTOpUH.

Peanuzanust 1aHHOM nmporpamMMBbl B Iiporiecce 00yueHus mo3BojauT odoyyatommmcesc 3I1P
YCBOUTD KIIFOUEBbIE XUMUUECKUE KOMITIETECHIIUU U MOHSTh POJIb U 3HAYCHUE XUMUUCPEIH
JPYTUX HAYK O IPUPO/IE.

N3ydyeHne XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAFOIITMXCSI HAYYHOTO
MUPOBO33PEHHS, OCBOCHHIO O0IIIEHAYUYHBIX METOA0B (HAOIIOIeHNE, U3MEPEHNE,
HKCIIEPUMEHT, MOJICIMPOBAHUE), OCBOSHUIO MPAKTUUECKOTO MPUMEHECHUSI HAYIHBIX
3HAHHI, OCHOBAHHOTO Ha MEKITPEAMETHBIX CBS3SX ¢ peaMeTamMu « OKpYKaIOIMIUi MUP»,

«Dusukay, «buonorus», «I'eorpadus», «MaremaTrka» 1 GOpMUPYET KOMIICTCHITUH,
HE0OXOAMMBIE JUTSI POIOJKEHHSI 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HayK.

N3yyenue xumMuu cnocoOCTBYET pa3BuTHIO y oOydaronuxcs ¢ 3[1P npocTpancTBeHHOTO
BOOOpaxeHus1, QyHKIIMOHATHLHOW TPAMOTHOCTH, YMEHUSI BOCIPUHUMATh U KPUTHIECKU
aHAIM3UPOBATh MH(GOPMAIIHIO, TIPEICTABIICHHYIO B Pa3IUYHBIX (hopMax. 3HAYUMOCTh
mpeaMeTa JiJIsl pa3BUTHS KU3HEHHOM KoMmmeTeHInu oOydarommxcs ¢ 3P 3akmrogaercs B
YCBOCHHMH OCHOBBI XUMHYECKUX 3HAHUN,HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HH,
HaBBIKOB 3JI0POBOTO U 0€30MacHOTO JUISTYEIOBEKA M OKPYXKAIOIIEH ero cpesipl oopasa
KU3HU; (HOPMUPOBAHUM IKOJIOTUUYECKOU KYJIBTYPHI.

[Iporpamma oTpakaeT cosiepkaHie OOYICHHSI MPEAMETY « XUMHS» C yI€TOM 0COOBIX
oOpazoBaTenbHbIX oTpeOHOCTeN oOyuaronuxcs ¢ 311P. Opnanenue yueOHbIM
MIPEAMETOM «XUMHUS» TIPEICTABIISCT ONPEICICHHYIO TPYAHOCTD JIJIsT O0OYJArOIIMXCS C
3I1P. D10 cBsI3aHO C 0COOESHHOCTSIMH MBICIIUTEIHBHOM JIESITEILHOCTH, IEPHUOTNICCKUMHU
KoJeOaHUsIMU BHUMaHMS, MaJIbIM 00bEMOM MaMATH, HEJOCTATOYHOCTRHIO OOIIIEro 3amaca



3HAaHWUH, TIOHWKEHHBIM [103HABATEJIbHBIM UHTEPECOM U HU3KMM YPOBHEM PEUEBOTO
pa3BUTHUSL.

Jl1st mpeoAoNieHust TPYAHOCTEN B M3y4eHUH Y4eOHOTro npeaMera « XuMus» Heo0Xo1uMa
amarnraius o0bemMa 1 Xxapakrepa ydeOHOTO MaTepuaa K Mo3HaBaTeIbHBIM BO3MOXKHOCTSIM
JaHHOW KaTeropuH 00yJarommxcs, y4eT UX 0COOCHHOCTEH pa3BUTHS: UCIIOJIb30BAHNE
QITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBSI3€1, TOCTENEHHOE YCIOKHEHUE
U3y4aeMoOro MaTepuaiia.

[Tpu u3yyeHnn XuMUM HEOOXOAMMO OCYIIECTBISATh B3aUMOACHCTBHE HA TOJUCEHCOPHOU
OCHOBE.

TeopeTndecknii MaTepral peKOMEHIYETCS U3ydaTh B IIPOLIECCE TPAKTUUECKON
NEeATEIbHOCTH. BO3MOKHO BBIIEIIEHHE OTACIBHBIX YPOKOB Ha PELIECHUE 3a/1a4 B CBSI3U CO
CJIOKHOCTBIO aHaM3a Tekcta ooyuaromumucs ¢ 3[1P. Oprannyeckoe equHCTBO
IPAKTUYECKON U MBICIUTEIbHON JEATEIIBHOCTH 00YJarOIMXCs Ha YPOKaX XUMHUH
CIOCOOCTBYET MMPOYHOMY U OCO3HAHHOMY YCBOEHUIO 0a3UCHBIX XUMUYECKUX 3HAHUN U
ymeHuit. Oco0oe BHUMaHHE MPU U3YYEHUH XUMHH YACISIETCS N3yUYEHHUIO «CKBO3HBIX)
HNOHSTUN U (OPMUPOBAHHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Heau u 3a1aun n3y4yeHus y4eOHOro npeamera « XuMushy

Obwue yenu N3ydeHus ydeOHOTO TIpeaMeTa « XuMus» peacTaBieHbl B [IpumepHoii
paboueit mporpaMMe OCHOBHOTO 00111ero oOpazoBaHus. OHHMAKTyaTu3UPOBAHBI C Y4ETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O 001IEro 00pa3oBaHusi, HAMPABICHHOCTH
oOyueHus Ha pa3BUTHE U CAMOPA3BUTHE JIUUYHOCTH, (POPMUPOBAHUE €€ UHTEIUICKTa U
oOmielt KynbTyphl. OOy4eHHE YMEHUIO YUYUTHCS U MPOJIOJKATH CBOE 00pa30BaHUe
CaMOCTOSITEJILHO B HACTOSIIIIEE BpEMS SIBIISIETCS OTHOM M3BaXKHEUINX (QYHKIUN Y4EeOHBIX
MPEIMETOB, B TOM YHUCJIE U «XUMHUW.

st o6yuatomuxcs ¢ 311P, Tak ke, Kak U Jyis HOPMAaTUBHO Pa3BUBAIONITUXCS
CBEPCTHUKOB, OCBAaBAIOLINX OCHOBHYIO 00pa30BaTe/IbHYyIO IPOrpaMMy, JOMUHUPYIOIEE
3Ha4Y€HHE MPUOOPETAIOT TAKUE Yeru, Kak:

(opMuUpOBaHKE UHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYJTHUYECTRY,
CaMOCTOSITENIbHOMY IPUHITHIO PELICHH, CTOCOOHON aaanTUpoBaThCs K OBICTPO
MEHSIIOIMMCS YCIIOBHSM KU3HU;

HaIpPaBJICHHOCTh 00YUYEHHUS Ha CUCTEMAaTUYECKOE TPUOOIIICHUE YUAITXCSI K
CaMOCTOSITEJIbHON MO3HABATEIBHOM JICSITEILHOCTH, HAYYHBIM U MPAKTUYECKUMMETOAaM
No3HaHUs, HOPMUPYIOUIUM MOTUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUH;



obecrieueHure yciaoBHii, CTOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyUaIOIIIMMUCS ONBITA
pPa3HOOOpa3HOU JIEATeIbHOCTH, MO3HAHUS K CAMOTIO3HAHM S, KITFOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIINM ), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3IMYHBIXBUIOB
JIEATEIIbHOCTH;

dbopMHpoOBaHUE YMEHHI OOBSICHATh U OIICHUBATH SIBJICHHS OKPYIKAIOIIETO MUPa HA
OCHOBAHWU 3HAHWU U ONBITA, ITOJTYUYECHHBIX IPU U3YUYCHUU XUMUU;

dbopMupoBaHUEe y 00yJarOIMIMXCs TYMAaHUCTHUECKUX OTHOIIECHUMN, TOHUMaHUS IIEHHOCTH
XUMHYECKHUX 3HAHUH 7151 BBIPAOOTKU SKOJIOTMUYECKHU 1EIeCO00pa3HOro MOBEACHUS B ObITY
Y TPYJIOBOU JIEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOETO 310POBb U OKPYKAIOLIEH
IIPUPOJHOM CPEJIbL;

pa3BUTHE MOTUBAIMH K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIET0 00ydeHUSI.

Kypc nanpaBiieH Ha peleHue caeayonmx 3a0ay, 00eCneurnBalOIIUX Pealn3aluio
JUYHOCTHO-OPUEHTHPOBAHHOTO U ACSITEILHOCTHOTO TIOJX0I0B K 00YyUEHUIO XUMHUH
obyuatrommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIIEro 0Opa30BaHUS:

(bOpMI/IpOBaHI/Ie IIEPBOHAYAJIbHBIX CUCTCMATH3NPOBAHHbIX HpCI[CTaBJ'ICHI/Iﬁ O BCIICCTBAX,
HX IIPEBpAIICHUAX U IIPAKTHYCCKOM ITPUMCHCHUU OBHa,HeHI/ICHOHSITHﬁHBIM arfIiaparTomMm 1
CHMBOJIMYCCKHUM A3BIKOM XHUMMHH,

OCO3HaHUE O0BEKTUBHOW 3HAUMMOCTH OCHOB XUMUYECKON HAYKU KaK 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, XMMUUECKUX MPEBPALICHUN HEOPTraHUYECKUX U
OpraHUYeCKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KMBOI M HEKUBOW MPUPO/IBI;
yriyOJieHre IpeICcTaBlIeHU O MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMH XUMHYECKON IPAMOTHOCTH: CTIOCOOHOCThIO aHAJIM3UPOBATHU
00BEKTUBHO OIIEHUBATh )KU3HEHHbBIC CUTYAIlH, CBSI3aHHBIC C XUMUEH, HaBbIKaMU
6e30macHOro OOpaIIeHusl C BEIIECTBAMU, HCTIOJIb3YEMbIMU B TTIOBCETHEBHOM KU3HU;
YMEHUEM aHaJTU3UPOBATh U TUIAHUPOBATH IKOJOTUYECKU O€30MacHOE TIOBEICHHE B LIETISX
COXPaHEHHUS 310POBbS U OKPYKAIOLIEH CPENIbL,

(dbopMHUpOBaHNE YMEHUHN YCTAHABIMBATE CBS3H MEXKTY peaibHO HAOJII01aeMbIMU
XUMHUYCCKUMH SIBJICHUSMH M IIPOIIECCaMU, TPOUCXOISIIIMMU B MEKPOMHUPE, OOBICHATH
MIPUYUHBI MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTAaBa M CTPOCHHMS, a
TaKX€ 3aBUCMMOCTh TPUMEHEHHUS BEIIECTB OT UX CBOMCTB;



IPUOOPETEHUE ONBITA UCIIOJIB30BaHUS PA3IUYHBIX METOJ0B U3YUEHMSI BEILIECTB,
HAOJI0/IEHUS 32 UX MPEBPALICHUSIMH MIPU MPOBEACHUN HECIOKHBIX XUMHUYECKHX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JJA00PATOPHOI0 000PYIOBaHMSI U IPUOOPOB;

(dbopMUpOBaHKE TIPEIICTABICHHUA O 3HAYCHUN XHMHUCCKON HAYKH U PEIICHUN
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIC B IPESIOTBPANICHUN TEXHOTCHHBIX H
AKOJIOTHYECKUX KaTtacTpod.

Oco0ennocTu 0T0OOpPa M aganTanuy y4e0HOIr0o MaTepuaJia 1o XuMHu

OOy4enne yueOHOMY MpeaMeTy «XUMHs HE0OXOUMO CTPOUTH Ha CO3aHUH
ONTHUMAJIbHBIX YCJIOBUM /I YCBOCHUS MTPOrPaMMHOT0 MaTepuaia ooyuaromumucs ¢ 311P.
Bonbiioe BHUMaHME JOIKHO OBITH yI€JI€HO 0TOOpY yueOHOTo MaTepuaa B
COOTBETCTBHUH C MPUHIIMIIOM JOCTYITHOCTH IIPH COXPAaHEHUH 00I1Iero 6a30BOr0 YPOBHSI.
OH 10JKeH 10 CoAeP KaHUI0 U 00beMY ObITh aAaNTUPOBAHHBIM 11 0O0y4atomuxcs ¢ 3[1PB
COOTBETCTBUHU C X OCOOBIMHU 00pa30BaTeIbHBIMU TOTpeOHOCTSIMU. Clie1yeT 00JIeTYUTh
OBJIaJieHNe MaTepraioM ooydatorumucs ¢ 3I1P mocpeacTBoM ero aeTaabsHOTO
OOBSICHEHUS C CHCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B MPUMEHEHHUH
3HAHUU C UCTIOJIB30BAaHUEM NPUEMOB AJITOPUTMHU3AINH U BU3YaJIbHBIX OMOP, O0yUeHUs
CTPYKTYpUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHne A1 TOJHOLIEHHOTO YCBOEHUS YYEOHOIO MaTepuaia HMeeT Oropa Ha
MEXITPEAMETHBIE CBSI3U BOIIPOCOB, U3YYaEMBIX B JAHHOM Kypce, C TAKUMH Y4eOHBIMU
npenMeramu Kak «l'eorpadus», «dusukay, «buonorus». [lo3Bomnsis paccMaTpuBaTh OUH
U TOT K€ yueOHBI MaTepHal ¢ pa3HbIX TOUEK 3PEHUs, MEKIIPEIMETHBIE CBSI3U
CIIOCOOCTBYIOT €T'0 JIy4ILIEMY OCMBICIEHHIO, 00JIe€ IPOYHOMY 3aKPETICHUIO NIOJYyYEHHBIX
3HAHUMN U IPAKTUYECKUX YMEHUM.

[Ipu moATOTOBKE K ypOKaM YYHUTEINb TOJDKEH MPEAYyCMOTPETh POPMUPOBAHUE Y
00yJaroImuXxcsi YMEHUN aHalIM3UPOBaTh, CPAaBHUBATh, 0000IIATh U3yUyaeMblii MaTepua,
TUTAHUPOBATH MPEACTOSIIYIO PabOTY, OCYIIECTBIATH CAMOKOHTPOJIb. Heobxommumo
TIOCTOSIHHO CJIC/IMTH 32 TIPABMIIBHOCTHIO peueBOTr0 0(hOPMIICHUS BBICKa3bIBAHUI
obyuvaroruxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTSIMU MOBEACHUSU JeATeIbHOCTH oOy4atomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTb, HEOPTAaHU30BAHHOCTh) HEOOXOIUM CTPOKANUIITUN KOHTPOJIh
COOIIOACHUS ITPaBUJI TEXHUKHU 0€30MaCHOCTH IPU MPOBEICHUH JTaOOPaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



[Tpumepnbie BUbI AedarenbHOCTH oOydaromuxcs ¢ 3I1P, o0ycnoBieHHble 0cOObIMU
00pa3oBaTeNbHBIMH MOTPEOHOCTAMHU U 00ECIICUUBAIOIINE OCMBICIEHHOE OCBOCHHE
coJiepaHuu 00pa30BaHUS 110 IPEAMETY « XHUMUSD)

Copeprxanue BUJIOB JiesaTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuu
OINpeaeNsieTcss UX 0cOOBIMU 00pa3zoBaTEIbHBIMHU NOTPEOHOCTAMU. [ToMUMO MpPOKO
ucnonszyemMbix B OOII OOO o6mmx st Bcex 0Oydaroluxcst BUIOB JEATEIbHOCTH
ClIeIyeT YCUIIUTh BU/BI I€ATEIBHOCTH, ClieUu(UIHbIC U1 JaHHON KaTeropuu
oOyyJarommxcsi, 11 00ecredeHrss OCMBICJICHHOTO OCBOCHHMS COJIepKaHUsI 00pa30BaHUs
10 MPEAMETY: YCUJICHUE NPEeIMETHO-MPAKTUYECKON NeATEIbHOCTH ¢ aKTUBU3alUen
CEHCOPHBIX CHUCTEM; YEPEIOBAHHUE BHUJIOB ACSATENBHOCTHU, 33JICHCTBYIOLIUX pPa3IMYHbIC
CEHCOPHBIE CHUCTEMbI; OCBOEHUE MaTepHalia C OMOPON Ha aJTOPUTM; «IIOIIATOBOCTHY B
U3y4YEeHUU MaTepuaia; HUCIOJIb30BaHHUE JOMOJHUTENBHON BU3yalbHOM OMOpPHI (TIAHBI,
oOpas3Iibl, CXeMBbI, I1a0JI0HbI, OTIOPHBIC Ta0NuUIIb). [[71s pa3BuTusa y oOydarommxcs ¢ 311P
YMEHHUSI JIeJaTh BBIBOIbI, POPMHUPOBAHMS TPAMOTHOTO PEUYEBOI0 BbICKA3bIBAaHUS
HE00XO0JAMMO MCIOJIb30BaTh OMOPHBIE coBa U kiuiie. Oco0oe BHUMaHUE CIAEAYET
yAEIUTh 00YUYEHHUIO CTPYKTYPUPOBAHUIO MAaTeprasa: COCTaBICHHE PUCYHOUHBIX U
BepOaJbHBIXCXEM, COCTABJICHUE Ta0JIUII, COCTABICHUE KJIacCU(PUKAIIUU C
0003HaYE€HHBIMU OCHOBAHUSMH JJIs1 KJIacCU(UKAIIMKU U HATIOJTHEHUE UX TPUMEPAMHU U JIP.
[IpumepHas TemaTHyeckas U TePMUHOJIOTHYECKas Jiekchka cooTBeTcTByeT OOl

000.

st obyuatomuxcss ¢ 3IIP cyliecTBeHHBIMH SBISIFOTCS TpUEMBbI pabOThI €
JIEKCUYECKUM MaTepuasioM o npeamety. [IpoBoaurcs cnenuanbHas paboTa MOBBEASHUIO
B aKTHUBHBIN CJIOBaph 00yYaIOIIUXCA COOTBETCTBYIOIEH TepMUHOJIOTHH. M3yyaemble
TEPMUHBI BBOJAATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTeIbHa BU3yabHas MOIEPHKKa,
JITOPUTMBI PabOTHI C OINIPeIeTICHUEM, OTIOPHBIE CXEMBbI JIJISl aKTyalIu3aluu
TEPMHUHOJIOTUH.

MecTo yuyeOHOro npeamera « XuMus»» B y4e0HOM ILIaHe

B cootBercTBUN ¢ DenepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOT'0 00111er0 00pa30oBaHus y4eOHbIN MpeIMeT « XUMHUSD BXOJUT B MIPEAMETHYIO
obnacth «EcTecTBEeHHOHAYYHBIE IPEAMETHDY U SBISETCSA 00s13aTEIBHBIM JIJIs1 U3YUECHHUSI.



YueOHbIM IIJIaHOM Ha e€ h3ydeHHue OTBeJIeHO 136 yueOHBIX 4acoB — 10 2 4 B HEJACHIO B 8 U
0 k1accax COOTBETCTBEHHO.

Coneprxkanne yaeOHOTO mpeaMeTa « XuMHus», mpeacTaBienHoe B [I[pumepHoit paboueit
nporpamme, cootBeTcTByeT DI'OC 00O, pazpabdorano ¢ yuerom [IpumMepHO OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHus 10 Y4EOHOMYTIPEAMETY
«XuMHUs», COOTBETCTBYET lIprMepHOl aganTUpOBaHHON OCHOBHOM 00pa30BaTEIbHOMN
porpaMMe OCHOBHOTO OOIIET0 00pa30BaHUs 00YUAIOMIUXCS C 3aJIEPIKKON IICUXUYECKOTO
pa3BUTHA.

COJEP XAHME OBYUYEHUA

8 KJIACC
IlepBoHayabHbIe XMMHUYECKUE IOHATHSA

[IpeameT xumun. Posib xumuu 6 sHcuznu yenoeexa'. Tena u BeliecTBa. Duznueckue
CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSTHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yucteie
BemecTBa U cMecu. CriocoOsl pazaenenus cmeceil. [IpaBuna 6e3omacHoro oOparieHus ¢
BEIIECTBAMHU U JJaOOPATOPHBIM 000pyaoBaHUEM. [lonamue 0 Memooax NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE IEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKHUX
anemMeHToB. OTHOCHUTENIbHAsI aTOMHas Macca. [IpocTeie u clioxkHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyia. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH
nocmosancmea cocmasa éeujecms. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca. MaccoBasinous
XUMHUYECKOTO 3JIEMEHTA B COCITMHEHUU.

DU3NYECKUE U XUMUYECKHE SBICHUS. XUMUUYECKas peaknus. [[pu3Hakun XuMru4ecKnx
peakiuil. YpaBHEHUSI XUMUYECKUX PEeAKIUNA. 3AKOH COXPAaHEHHUS MacChl BELIECTB.
Knaccuduxanuys XuMUYeCKUX peakiuil (CoOeAMHEHMs, Pa3JIOKEHHUs, 3aMEILIeHHs, OOMEHA).

XUMHYECKHUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM TIOCY/I0M, ¢ TTpaBUiaMu pabOTHI B
nabopaTopuu U ipruéMamu oOpaIieHus ¢ JabopaTOpPHBIM 000PYI0BaHNEM; U3yUEHUE U
onucaHue PU3NYECKUX CBOMCTB 00pa3I[0B HEOPTraHMYECKUX BEIIECTB; HAOIIO/IEHUE
dbu3nyeckux (MIaBjeHUe BOCKA, TasTHUE JIbJIa, pACTUPAHKE caxapa B CTYIKE,KUTIEHUE U
KOHJICHCAITUs BOJIbI) 1 XUMUYECKUX (TOPEHHE CBEUYH, TPOKATUBAHUE METHONUTIPOBOJIOKH,
B3aMMOJICHCTBHUE MeJIa C KHUCIIOTOM) SIBIICHNUH, HAOJIIOICHUE U ONTMCAHUE TTPU3HAKOB
MPOTEKAHUS XUMUYECKUX peaKkuid (pa3yioxKeHue caxapa, B3auMOJEHCTBHE CEPHOU
KHCJIOTHI C XJIOpUIOM Oapus, pasnoxenue ruapokcuaa meau (11) mpu HarpeBanum,
B3aMMOJICUCTBHE Kele3a ¢ pacTBopoM cosd Menu (11));u3ydenune cnoco6oB pazneneHus
cMecei (¢ MOMOIIbI0 MarHuTa, GUIbTpOBaHUE, BEITIAPUBAHUE, TUCTUIUISIUA,



xpomarorpadus), IpOBEACHUE OUNCTKH TOBAPEHHOM COJIM; HAOJIIOIEHUE U OITMCAHUE
pE3yJIbTAaTOB IIPOBENCHHUS ONbITA, HIUTFOCTPUPYIOLIErO 3aKOH COXPAHEHHSI MACCHI,
CO3JaHUE MOJENEN MOJIEKYII (ILIAPOCTEPIKHEBBIX ).

Bakueiuue npeacraBuTe M HEOPraHMYEeCKHUX BellecTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopoa — 31€MEHT U IPOCTOE BEILIECTBO.
Haxoxnenue kucmopoja B mpupoje, pu3ndeckue u XuMUIeCKrue CBOMCTBa. Peakiumn
TOPEHUS MPOCTHIX U CIOKHBIX BemecTB. CrocoObI MOMydeHUs KUCIOpo/ia B JabopaTopuun
u npomviunennocmu. Ilpumenenne kucnopona. Ilonsarue o6 oxcuaax. Kpyrosopor
KHUCJIOpoa B pupoje. O30H — aniompontas MoOupuKkayus KUCI0pood.

Tennosou 3¢hghexm xumuueckou peaxkyuu, mepmoxumMuieckue ypagHeHus, 3K30- u
HAOTEPMUYECKUE PEAKIUU. T0onaugo. y2onb u meman. 3aepsasneHue 6030yxd, yCuieHue

Bakueiue npeacraBuTe M HEOPraHMYeCKHUX BellecTB
Bo3ayx — cmeck razoB. CoctaB Bo3zayxa. Kuciaopos — 37€MeHT 1 IpoCcToe BELIECTBO.
Haxoxxnenue kucnoposa B mpupoje, Gu3ndeckiue n XuMUIeCKue CBOMCTBa. Peakiiuu ropeHus
IPOCTHIX U CIIOKHBIX BemecTB. CrocoObl MOTy4YeHns KUCI0poaa B 1abopaTopuu u
npomviuinennocmu. Ilpumenenue kuciopoga. [lonstue o6 okcuaax. KpyroBopot kuciopoaa B
npupojie. 0301 — aniomponHas Mooupukayus KUciopood.
Tennosoti 3¢ghghexm xumuueckou peakyuu, mepmoxumuiecKue ypasHeHus, d9K30- u

sHOOmepmudeckue peakyuu. Tonaueo: y2onb u meman. 3azpsazneHue 6030yxa, yCuieHue
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3n1ech U anee KypcuBoM 0003HAaYeHbI TEMbI, U3yYEeHUE KOTOPHIX IPOBOAUTCS B
03HAKOMMTEJIbHOM I11aHe. [legaror caMocTosTENbHO ONpenesieT 00beM N3Y4aeMOr0o
MmaTepuaa.

NapHUK06020 2¢hhexma, pazpyuieHue 030H08020 COAL.

Bonopon — aneMeHT u mpocrtoe BemecTtBo. Haxoxnenue Bonopona B Ipupoe,
bu3NYecKue U XMMUYECKUE CBOMCTBA (HA MPUMEpPE B3aMMOJICHCTBUS ¢ HEMETAUIAMU U
OKCHJaMU METAJIOB), IPUMEHEHUE, CIIOCOOBI nonyyeHus. [loHsTre 0 KuciaoTax u cosx.
KonnuectBo BemectBa. Monb. MonspHas macca. 3akoH ABorajpo. MomsipHbIi 00BEM
ra3oB. PacueTsl mo xumudeckoi gpopmysie. PacueTsl MaccoBOM 10711 XUMHUYECKOTO
AJIEMEHTA B COSAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MAacChl, MOJIIPHOTO 00beMa

ra3oB. Pac4éTel Mo XUMHUYECKUM YpaBHCHUSM.

dusznueckue cBorcTsa Boabl. Boma. Ee cocras, ctpoeHue u MoJiekyibl. Boga kak
pactBoputelib. PactBopbl. [IOHSATHE O HACKIIIEHHBIX U HEHACBIIIEHHBIX PACTBOpPAX.
[ToHsiTHE PAaCTBOPUMOCTH BEILIECTB B BOJIe. PacueT MaccoBOM 10711 BEIIECTBA B pACTBOPE



(mpoueHTHAsE KOHLIEHTpalusi). MaccoBasi 107151 BEUIECTBA B pacTBOpe. XUMUYECKUE
CBOMCTBA BOJIbI (PA3JIOKEHUE, PEAKIIUU C HATPUEM, OKCHIOM KaJbIUsl, OKCUIOM CEPbI
(IV) peakuuu ¢ MeTauTaMu, KUCJIOTHBIMHA U OCHOBHBIMH OKcuaamH ). [ToHsTre 00
OCHOBaHHUsSIX. PoJib pacCTBOPOB B IPUPO/IE U B )KU3HU UesioBeKa. KpyroBopoTBobI B
npupojie. 3arpsi3HeHe NPUPOAHBIX BoJI. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Baxneiime kiaccel HeopraHuueckux coequHennit. KimaccugukanusneopraHnaeckux
coenuHeH. OKCUIBI: COCTaB, Kiaccuukaius (KHCIOTHBIC,0CHOBHBIC, angomepHule,
Heconeobpasyiowue - na npumepe oxcuoa yenepooa (1) u oxkcuoa azoma (I1)),
Homenkaamypa. Ilonyuenue u XuMU4eCKue CBOMCTBA OKCHUJIOB (B3aUMOJICUCTBUE C BOJIOH,
KHUCJIoTaMH, menodamu). OcHoBanusi. Kiaccuduxaiysi OCHOBaHUM: METOUH U
HEpacTBOpUMbIE OCHOBaHUsA. HoMeHknaTypa ocHOBaHUN. PU3NUECKUE U XUMUYECKHE
CBOMCTBAa OCHOBaHMH (B3aUMOCHCTBUE C OKCHJIAMU HEMETAJIJIOB, KUCJIOTAMHU, COJISIMU).
Ionyuenue ocnosanuu.

Kucnotsr: coctas, knaccudukaiys, HOMEHKIATypa, GU3NIECKUE U XUMHUYECKUE CBOMCTRA
(B3auMoOJIeHCTBHE ¢ METaJUIaMH, OCHOBHBIMH OKCHIaMH, OCHOBaHUSIMH, COJISIMHU, Ha
pUMepe COJISTHON U CEPHOM KHUCIIOT), cnocobbl nonyuenus. Psan aktuBHocTuMeTamwioB H.
H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJIEH, CnocoObl noyyeHus,
B3aMMO/ICHCTBUE COJIEH C METaJlIaMH, KUCJIOTaMU, IIEJI0YaMU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 aMmpoTepHBIX THAPOKCUAX (HA TPUMEPE IIUHKA U AIFOMUHUSL): XUMUYECKUE
ceoticmaa (83aumooeticmaue ¢ KUCIOMAMU U Wer0uyamu, pa3iodiceHue npu Hacpesanuu) u
noJyuerue.

['eneTnueckass CBS3p MEXKAY KIACCAMU  HEOPTraHUYECKUX  COCHUHEHUM.
['eneTnueckue psbl.

XUMUYECKUH IKCTIEPUMEHT: KaUECTBEHHOE OMPEACICHUE CONCPKaHUS KUCIOPOIaB
BO3/yX€; MOJYyUYCHUE U U3YUEHUE CBOMCTB KUCIOPOAa; HAOII0IEHUE B3aUMOICUCTBHUS
BEIIIECTB C KUCJIOPOJIOM U YCIOBHS BO3HUKHOBEHHUSI M TIPEKpaIlieHus ropeHus (rmoxapa);
03HaKOMJIEHHE ¢ 00pa3laMi OKCUOB U OMKMCAHWE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOAOpoAa (TopeHue); HaO 0 1eHre 00pa3IoB BEIIECTB KOJIUISCTBOM 1 MOJIb;
MCCJIEIOBaHNE OCOOCHHOCTEN PACTBOPEHHUS BEIIIECTB C PA3IMYHON PACTBOPHUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOMU J0JIEN PACTBOPEHHOIO BEIIECTBA;
B3aMMO/ICHCTBUE BOJIbI C METAINIAMH (HATPUEM U KAJIbIIMEM ) (BO3MOMXKHO HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB); ONPE/IeTIEHUE PACTBOPOB KUCIIOT U IIEJI0YEH C TOMOIIIbIO
HMH]JIUKATOPOB; UCCJIEA0BAaHNE 00pa31[0B HEOPTraHUYECKUX BEIIECTB PA3IMUHbIX KJIACCOB;
HaOJII0/ICHNE U3MEHEHHUS OKPACKW MHJIUKATOPOB B paCTBOPaxX KUCJIOT U IIEJI0YEH;
n3yueHnue Baumoeiicteus okcuaa Meau(ll) ¢ pactBopoM cepHOl KMCIOTHI, KUCJIOT C

METaJUIaMU, PEAKIUI HEUTPAIU3ALINU; [TOJyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
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BBITECHEHHME OJIHOTO METajula APYTrUM U3 pacTBOPa COJIM; PEIICHUE SKCIIEPUMEHTAIBHBIX
3aaa4 o teMe « BaxkHenmme Ki1accbl HEOPraHUYECKUX COEAUHEHUIN.

IMepuoaunueckuii 3akoH u [lepuognueckasi cucreMa Xumudeckux sjaemenTon . U.
MenpaeneeBa. CTpoenne aToMOB. XUMHYECKAACBA3b. OKUCIUTEIHLHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[TepBBIe TOMBITKY KIAaCCH(PUKAIIUU XUMUYECKUX 2JIeMEeHTOB. [loHATHE 0 Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIEJI0YHBIC U MEJI0YHO3EMEIbHBIE METAILIBI, TAJIOTEHBI, HHEPTHBIC
rasbl). DnemeHmol, Komopwle 00pa3yiom am@pomepuvle OKCUObL U SUOPOKCUODL.

[leppnonnueckun 3akoH. Ilepuomnueckas cucremMa XUMHYECKUX 3ieMeHTOB /l. M.
Menpeneesa. Kopotkonepuonnas u orunnonepuoonas popmsl Ileproanueckoit cucteMsl
xumuueckux 3semeHToB 1. 1. Menneneesa. [lepruoabl u rpynnel. @U3n4eCKUNCMBICIT
IIOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX si7iep. H3omonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB IEPBbIX 20 XUMHUYECKHX A1eMEeHTOB [leproanueckoii
cuctemsl . 1. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO 3JIEMEHTA M0 €TI0
noJioxkeHuto B Ilepuonnueckou cucreme /1. 1. Menneneesa.

3axkoHomepHOCMU USMEHEHUsL CBOUCME DJIEMEHMO08 MAbIX NEPUOO08 U 2TIAGHbIX NOOSPYNH,
8 3A8UCUMOCIU OM AMOMHO20 (NOps0K08020) Homepa FHauenue [lepuoduueckozo 3akoHa
u Ilepuoouueckoul cucmemvi XUMULECKUX IIEMEHMO8 Ol pA36UMUSL HAYKU U NPAKMUKU.
Jl. U. Menoenees — yuénwiii u epaxcoanu.

Xumuueckasi cBsa3b. KoBasieHTHass (mosiipHas M HEMOJSIpHasi)  CBSI3b.
DnekmpoompuyamenbHOCmb AmMoMO8 XUMU4ecKux s1emenmos. IoHHas CBA3b.

Crenens okuciaeHus. OKMCINTEIIFHO-BOCCTAHOBUTEILHBIC pEaKnuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHUS. OKHUCINTEIIN 1 BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa310B BEIIECTB METAIJIOB HHEMETAJLIOB;
B3aUMOJIEUCTBUE THIPOKCUAA [IMHKA C pACTBOPAMU KHUCJIOT M LLIEI0YEH; TPOBEACHHE
OIBITOB, WIIOCTPUPYIOIIMX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIAN
(ropenue, peakiMy pa3oKeHUsl, COSTUHEHNU).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXIpeIMETHBIX CBSI3EH MPU N3YYCHUN XUMHH B 8 KJIacCce OCYIIECTBIISCTCS
4yepe3 UCTIOIh30BaHNE KaK OOINUX €CTECTBEHHO-HAYYHBIX MTOHSATUH, TAKU TIOHSITHH,
SIBJISIFOIIIUXCSI CACTEMHBIMHU JJIS1 OTJIEJIbHBIX IPEAMETOB €CTECTBEHHO- HAYYHOI'O IIUKJIA.
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O6H_II/IC CCTCCTBCHHO-HAYYHbIC ITIOHATHUA: H&y‘IHBIﬁ (I)aKT, TUII0TE3a, TCOpHUsd, 3aKOH,aHaJIn3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/IH, NNEPpUOANIHOCTD, Ha6HIOI[eHI/Ie, 9KCIICPUMCHT, MOACIIMPOBAHHUC,
HN3MCPCHUC, MOJCJIb, SIBJICHHUC.

dwusuka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIBI,
PaMOaKTUBHOCTH, MOJIEKYJIa, SJICKTPUUECKUN 3apsii, BEIIECTBO, TEJIO, 00hEM, arperarHoe
COCTOSTHUE BEINECTBA, ra3, (PU3NUYECKUEC BEITUYHMHBI, SAMHHIIBI H3MEPECHHUS, KOCMOC,
I1aHeThl, 3B8E31161, CoJIHIIE.
buonorus: porocuntes, npixanue, 6uochepa.l'eorpadus: armochepa, runpocdepa,

MUHCPAJIbI, TOPHBIC ITIOPOALI, ITOJIC3HBICUCKOIIACMBIC, TOIIJINBO, BOOHBIC PCCYPCHI.

9 KJIACC
BeurecTBo M XUMHYECKasl peaKkuus

[lepnonnueckuit 3akoH. Ilepmommueckas cucremMa xumMudeckux daeMeHToB /. U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB XUMUYECKUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIHs, KAJIBLUSA U UX COCAMHEHUI B COOTBETCTBHH C
IIOJIOXKEHUEM DIJIEMEHTOB B [leproandeckoil cucreMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie BCIICCTBA. BUABI XMMHUYECKOM CBSI3U. THIIBI KPpUCTATININYCCKUX pCHIéTOK,
3A68UCUMOCHb CBOUCTE eeecmea om muna KpucmaﬂﬂuquKoﬁ pememKu u euoa
XUMUYECKOU CB53U.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKUX BEIECTB (MEXAyHApOIHAS U
TpUBHAJIbHAS ). XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3JIMUYHBIM KJIaccam
HEOPraHUYECKUX COEIUHEHHM, TEHETUUECKas CBSI3b HEOPTaHUUECKUX BEIECTB.

Knaccudukanys XuMuyecKux peakui no pa3inyHbIM MprU3HaKaM (10 YKUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P (HEKTY, IO U3MEHEHHUIO CTETEHEH
OKHCJIEHUSI XMMHUYECKUX 3JIEMEHTOB, TI0 00pamumocmu, no y4acmutokamaiuzamopa,.
DK30- U 3HJIOTEPMHUYECKHUE PEAKLUUU. TepMoXumMuiecKue ypasHeHus.

THonsamue o ckopocmu xumuueckou peakyuu. Ilonsamue 06 0opamumvix u HeOOPAMUMBIX
xumuueckux peaxyusx. [lonamue o 2comozenHvix u cemepoceHnbix peakyusx. Ilonamue o
xumuueckom pasnosecuu. Cmewjenue xumuieckoeo pasrnogecus. Paxmopul, enusiowue Ha
CKOPOCMb XUMUYECKOU PeaKkyuu U NOJ0ACEHUE XUMUUECKO20 PABHOBECUS.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITUH, JIEKTPOHHBIN 0aTaHCOKUCIUTEIHHO-
BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCTIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOTO OalaHca.
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Teopust 371€KTPONTUTHYECKON TUCCOIMALIIH. DIEKTPOIUTHYECKAS JUCCOLUAIINS.
DIEKTPOJIUTHI M HENEKTPOIUTHL. KaTnonsl, aHnoHbl. Mexanusm ouccoyuayuu sewecmac
Pa3IUUHbIMU 8UOAMU XUMUYecKoU cea3u. [lonamue o cmenenu ouccoyuayuy. CUITbHBICH
CJ1a0bIe ANEKTPOJIUTHL.

Peakiuu nonHoro ooMeHa. Y clioBusi NpOTEKaHUS peaKIUii HOHHOTO 0OMEeHa /10 KOHIIA.
[lonHple U COKpaIIEHHBIE HOHHBIE YPABHEHUS PEaKIMi. XHUMUYECKUE CBOMCTBA KUCIIOT,
OCHOBaHUH U COJICH B CBETE MPEICTABICHUI 00 IIEKTPOIUTUYECKON TUCCOLUALIUY.
Cpena pactBopa. KauecTBeHHbIE peaKIIMi Ha KATUOHBI U @aHUOHBI: XJIOPUI-, OpOMHU/I-,
uoaua-, cyiabdar-, kapooHart-, CUIIMKaT-, pocdar- aHUOHBI; TUAPOKCUI-UOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJbII¥s, aTFOMHHUS, XKene3a (2+) u (3+),menu (2+), nuHKa,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX.

XUMHUYECKUMN IKCIIEPUMEHT: O3HAKOMJIICHUE C MOAECIIIMUA KPUCTAIUIMYECKUXPEIIETOK
HEOPTraHWYECKUX BEIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa U anmasa),ClIoKHBIX
BEIECTB (XJIOpUAa HATPHS); UCCIICOBAHKIE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PeaKIIuu
OT BO3JICHCTBUS Pa3IMUHBIX (PaKTOPOB; HCCIICIOBAHUEIICKTPOIIPOBOTHOCTH PACTBOPOB
BEIIECTB, MPOIIECcca TUCCOIMAIIMU KUCTIOT, IIe04ei ucosen (BO3MOKHO MCIIOIb30BaHUE
BHJICOMATEPHAJIOB); IIPOBEJICHUE ONBITOB, HILTIOCTPUPYIOMKUX IMPU3HAKH ITPOTCKAHHUS
peakiuii HoHHOTo 0OMeHa (00pa30BaHUEOCaKa, BbIJIeJIEHUE ra3a, 00pa3oBaHUE BOIbI);
OTIBITOB, WILTIOCTPUPYIOIINX MTPUMEPHI OKUCTUTEITHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakiuu pa3aoKeHus, COSUHEHHNS); paclO3HaBaHUE HEOPTAaHUYECKUX
BEIIIECTB C ITIOMOIIBIO KAYSCTBEHHBIX PEAKIUii Ha HOHBI; PEIICHUE YKCIICPUMEHTAIbHBIX
3aj1ad4.

HemeTtajabl 1 uX CoOeANHCHUA

OO0mas xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE
cTenieHu okucieHus. CtpoeHue u (pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB

— raJjoreHoB. XMMHUYECKHUE CBOMCTBA HA MpUMEPE XJIopa (B3aUMOICHCTBUE C METaIaMH,
HEMETaJllIaMH — BOJIOPOJIOM U KUCTIOPOJOM, wenouamu). Xioporoaopoa. CosiHast
KHUCJIOTa, XMMUUYECKUE CBOMCTBA, no.1yyeHue, IpUMeHeHue. Jelicmeaue xaopa u
XJI0p08000OP0Oa Ha Opeanusm denoseka. BaxHenme XJ0puasl U UX HAXO0XKICHHUE B
pUPOJIE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOCHHS aTOMOB
KHUCIIOPOJIa U cepbl. XapaKTePHbIE CTETICHN OKUCIICHUS.

Crtpoenue u puznuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AoTpornHble MOAU(PUKAIIMKA KUCIOPO/Ia U CEPbl. XUMUUYECKHUE CBOMCTBA CEPhI
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(B3aUMOJENCTBUE C HeMemaliamu — BOJOPOJAOM U KUCIOPOJIOM, METAIIJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U ceprou Kuciomamu). CepoBOIOPO: CTPOCHHUE,
bu3NYeCcKre 1 XUMUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEILHBIE CBOMCTRA).
OKcuIbl Cephl Kak MPe/ICTABUTENN KUCIOTHBIX OKCUAOB. CepHas Kuciora: pusndeckue u
XUMUYECKre cBolcTBa (00mue u cneruduueckue). Colu CepHON KUCIOThI, KAaUeCTBECHHAS
peakiuus Ha cyibdar-uoH. CepHUCTAst KUCIO0TA. Xumuueckue peakyuu, iexcaujue 8 0CHoge
NPOMBIULTIEHHO20 cnocoba noyueHus cepHoul kuciomel. HaxoxneHue cepol U €
coeIMHEHUH B npupoe. [IpuMeHeHue cepol U €e COeTMHEHH BOBITY U B
IPOMBINUIEHHOCTU. Xumuueckoe 3azpsa3nenue oKpyicaroujeli cpedsvl coeOUHEeHUAMU Cepbl
(Kuciomuwle 00#cOU, 3azpsazHerue 8030YXa U 6000EM08), CHOCOObL e20 NPedomMEPaAUeHUs.

OOm1ast xapakTepucTuka 31eMeHTOB V A-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOBA30Ta
dbocdopa, xapaKTepHbIE CTETICHH OKHCIICHUS.

A30T, pacnpocTpaHeHHME B TpHUpoAe, (U3MYecKue U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBUE C MeETaUlaMd M HEMETallaMH - KHUCJIOPOJIOM M BOIOPOJOM).
KpyroBopor azora B mnpupome. AMMuak: (uU3MUECKHUE€ M XHMHUYECKHE CBOMCTBA
(oKHuCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noayuerue u npumeHenue. Conu
aMMOHWUS: COCTaB, GU3MUECKUE M XUMUUYECKHE CBOMCTBA (Pa3JIOKEHHE, B3aUMOICHCTBIE
co miesoyaMu), npuMmeHeHue. KadecTBeHHasi peakius Ha MOHBI aMMOHHUSA. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHYECKHE CBOMCTBa (00mme U crenudpuyeckue),
nonyyenue. Hutpatsl (pasznoxkenue). A30Tucras KucioTa. Mcrnoiab30BaHUE HUTPATOB U
COJIcH aMMOHWSI B Ka4yeCTBE MHHEPAIbHBIX YI0OpeHUU. Xumuueckoe 3sazpsazHeHue
OKpyxcaroweli cpedbl coeOUHEeHUAMU a3oma (KuciiomHbele 00x(0u, 3a2psA3HeHue
8030yXxa,no4Ysbl U 8000EMO8).

dochop, arromponusvie mooupuxayuu gocgopa, huzndeckrue 1 XUMHIECCKUECBONCTBA
(B3auMoOIeHiCTBUE C METAJUIAMU, HEMETAIIIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnotl kucromamu). Oxcun pocdopa (V), oprodochopras kucnora: Gpusndeckue u
XUMHUYECKHUE CBOICTBA, nonyuenue. [lonamue o Munepanohvlx YO0OpeHuax: Humpamsl u
Gochamsi. [lonamue o komnaekcHvix y0oopenusx. OOIas XapaKTEPUCTUKA STIEMEHTOB
IVA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB YIJIepoJia U KpeMHUs. BajaeHTHOCTD 1
XapaKTepHbIC CTETICHU OKUCIICHHSI aTOMOB yTiiepoja U KpeMHus1. Pacipoctpanenue
yTaepo/ia B IPUPO/C, XapaKTEPHBIC CTCTICHU OKHCIICHHUS.

VYrnepona, amorpomnsbie Moaudukanuu (rpadut, anMas), GU3NYECKue 1 XUMHUYECKHUE
CBOMCTBA MTPOCTHIX BELIECTB (B3aMMOJICUCTBHE C METAJUIAMH, HEMETAIJIAMU,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHoll Kuciomamu). Ancopouus. Kpyropopot
yriaepoaa B npupojae. OKcupl yriaeposaa, ux pusndeckre U XMMHUeCKHe CBOICTBa,
HOJTyYeHUE U IPUMEHEHHE, JeICTBIE Ha OpraHU3M YesloBeKa. JKoiocuueckue npooieml,
ceasannvle ¢ okcuoom yenepooa(lV); eunomesa enobanvrnoeo nomennenus KiumMama,
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napuuxoswvlil d¢hghexm. YTOoJIbHAS KUCIOTA U €€ COU, X (U3NIECKUE U XUMUYCCKUE
CBOIICTBa, noyuenue u npumenerue. KauectseHHasi peakiysi Ha KapOOHAT-HUOHBI.
Hcnonws3zoBanne kapOOHATOB B OBITY, MEIUIIUHE, TPOMBITTUICHHOCTH U CEITHCKOM
XO3MCTBE.

O61ue npeacTaBieHus 00 0COOEHHOCTAX COCTaBa U CTPOEHUSI OPTaHUYECKUX
COCIMHEHUH yriepojaa (Ha mpuMepe MeTaHa, STUICHA, TaHOJa, YKCYCHOU KUCIOTHI. Mx
cocmas u xumuveckoe cmpoenue. Knaccuguxayus opeanuyeckux sewecms. Ilonstue o
OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKUPaX, OeKax, yriieBolaX — U MX POJIH B )KU3HU
qeJioBeKa. MamepuaibHoe eOUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemnuii, ero ¢puszndeckue U XUMHUYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOICHUCTBUS C
MeTaJlJIaMU U HEMETaJlIaMU ), noJtyuerue u npuMmeHenue. CoeOuHeHusaKxpemHus 8 npupooe.
Obwue npeocmasnenus 06 oxcuoe kpemnus(1V) u kpemnuesoti kucnome. Cunuxkamot,
Gusuyeckue u xumuueckue c0Ucmaea, noyyerue u npuUMeHeHue 60blmy,
NPOMBIUULEHHOCTNU (8 MEOUYUHCKOU, IIeKMPOHHOL, CMPOUmMenbHou u op.). Basicnetiwue
cmpoumenvHble Mamepuavl. Kepamukd, Cmekio, yemenm, 6emon, xHcene300emon.
IIpobnemvl 6e30nacH020 UCNONBL30BAHUSL CIPOUMETLHBIX MANEPUATIO8 8 NOBCEOHEGHO
JHCUZHU.

XUMHYECKHUH IKCIIEPUMEHT: U3yUeHUE 00pa3l0B HEOPTraHUYECKUX BEIECTB, CBONCTB
COJISTHOM KHUCIIOTHI; TPOBEJICHUE KAUYECTBEHHBIX PEaKIIUi Ha XJIOPHUIA-UOHBI U HAOIIOJICHUE
MIPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKaIoIKne PU3NIECKUE U XUMHUYECKUE CBOMCTBA
raJIOT€HOB M UX COEIMHEHHI (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB);
03HaKOMJIEHUE ¢ 00pa3laMu XJIOPHUI0B (raJOTeHHUIO0B);03HaKOMIICHUE C 00pa3IiaMu Cepbl
U €€ COeIMHEHUSIMU (BO3MOKHO MCIOJIb30BAaHUEBHIEOMATEPUAIIOB); HAOIIOEHUE
npoiiecca OOyTJIMBaHUs caxapa Moj IeUCTBHEM KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI;
M3Y4YeHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIOTHI, TPOBEACHHE
KaueCTBEHHOW peakliu Ha Cylb(aT-uoH U HAOII0ACHHUE MpU3HaKa €€ MPOTeKaHUs;
O3HaKOMJIEHUE C (PU3HUYECKUMU CBOMCTBAMU a30Ta, Gocopa U UX COCAUHEHUI
(BO3MO>KHO MCMOJB30BAHUE BUACOMATEPUAIIOB), 0Opa3laMu a30THBIX U POCPOPHBIX
yA0OpEeHUH; NOJyYeHHEe AMMHUAaKa U U3YYEHHUE €ro CBOMCTB; MPOBEACHUE KaYECTBEHHBIX
peakiuii Ha UOH aMMOHHUS U (ocaT-uOH U U3ydeHUE TPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); H3YUEHUE MOEIEH KPUCTAIUIMYECKUX PELIETOK
anmMasa, rpadura; 03HAKOMJICHHE C MPOIIECCOM aJICOPOLIUU PACTBOPEHHBIXBEIIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM IPOTUBOra3a; MOJTyYeHUE YIIEKUCIOro ra3a u
M3Y4YEHUE €ro CBOMCTB; MPOBEACHUE KAUYECTBEHHBIX PEAKIMii Ha KapOOHAT- U CUJIMKAT-
HOHBI U U3YYEHHUE MPU3HAKOB X MPOTEKAHUs; 03HAKOMJICHHE C MPOYKIINEN CUITMKATHOM
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IMPOMBINIJICHHOCTH,; PCHICHUEC 3KCIICPUMCHTAJIBHBIX 34444 110 TEMC «Baxxnermume
HEMCTAJIJIbl U UX COCOUHCHUA) .

MeTaJibl 1 MX COCAMHEHUSA

OO0mast XapakTEpPUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nonoxxeuus B Ilepuonnueckon cucreme xummyeckux 3ieMmeHToB J1. M. MenneneeBa u
cTpoeHus: aToMOB. CTpO€HHME MeETauIoB. MeTamundeckas CBs3b UM MeETauIM4ecKast
KpUCTAJNIMYECKAsT PpELIETKA. OJNEKTPOXMMUYECKUN PAI HANPSIKEHUM METAJIIOB.
duznyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aMMOACHCTBHE C KHCIOPOJIOM,
BOJIOM, Kuciotamu). Obwue cnocobvr nonyuenus memannos. llonamue o Kopposuu
Memannos, OCHO8Hble Chocobbl 3awumul ux om Kopposuu. Chniaswl (cmanv, 4yeyH,
O10pantOMuHull, 6POH3a) U UX NpuMeHeHue 8 ObIMy U NPOMbLULIEHHOCTIU.

[Ilenounbie MeTANIBL: TTOJ0XKEHHE B [Ieprnoandeckoil cucteMe XuMUYECKUX
anemeHTOB [1. 1. Menneneesa; ctpoenue atomoB. Haxoxaenue B npupoae. Pusnueckuen
XUMHUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U Kanus). OKCUIbl U TUAPOKCUIBI HATPUSIU
kanus. [[pumMeHeHne menoYHbIX METAJIOB U UX COCIMHEHHUI.

[Ilenouyno3eMeNbHBIE METAJIIBI MATHUW U KAJIbLIMKI: TTOJ10KeHUE B [lepuoanueckon
cUCTEME XMMHUUYECKHX 3y1eMeHTOB [l. 1. MeHneneeBa; CTpo€HUE UX aTOMOB; HAXO0XK/ICHUEB
npupoje. PU3ndecKue 1 XMMUYECKHE CBOMCTBA MarHus U Kaliblys. Baxuenme
COCTMHEHMSI KaJIbIUs (OKCHUJ, TUAPOKCHUI, COJIH). KECmKOoCmb 8006l U CHOCOObL €€
YCmMpaHeHusl.

AJIFOMUHHN: TIOJIOKEHHE B llepnonnueckon cucreMe XMMHMYECKHX 3JIEMEHTOB/I.
N. MenaeneeBa; CTpOCHUE aTOMa; HaxXO0XkJACHHUE B pupoie. PU3ndeckre 1 XuMHYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCHIA AITFOMUHHUS.
Kenezo: monoxenue B Ilepuoanmyeckoil cucreme XuMHUUYECKUX 3iaeMeHTOB [l. U.
MenpeneeBa; CTpOEHHUE aTOMa; HAX0XKAEHUE B Ipupoae. PU3NUECKHUE U XUMUYECKUE
CBOMCTBA KeJe3a (B3auMOJICHCTBUE C MeTallJIaMH, KUCI0TaMU U COJIsIMU ). OKCHJIBI,
ruapokcuabl u cosm xxenesa(ll) u sxenesa(lll): cocras, cBoiicTBa U noayuenue.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJJIOB M CILUIABOB, UX
(U3NUECKUMHU CBOWCTBAMH; U3YYCHUE PE3yJIbTATOB KOPPO3HH METAJUIOB (BO3MOYKHO
UCIIOIb30BaHNE BHICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KAIbIIUS 1
HATPUs C BOJON (BO3MOKHO MCIIOJIb30BaHUE BUACOMATEPHAIIOB); HCCIICIOBAHUE CBOMCTB
®ECTKOM BOJIBI; TIPOIIECCA TOPEHHSI JKeyle3a B KUCIO0po ie (BO3MOKHO HCITOJIb30BaHHE
BHIEOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEAKIMi HA HOHBI (MarHus,
KaabIus, amomunans, nunka, xenesa(ll) u xenesa(lll), meau(ll)); nabmonenue u
OIMHCaHKE MPOIECCOB OKPAIIMBAHUS MNIAMCHA HOHAMH HATPHS, KK U KaIbIIUsI
(BO3MOKHO HCITOJIb30BaHKE BUICOMATEPHAIIOB); UCCIIeI0BaHUE aM(DOTEPHBIX CBOMCTB
THJPOKCHU/IA ATFOMUHUS ¥ THIPOKCUIA IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
Teme «BaXHeWIne MeTaJuIbl U KX COCTMHEHUS.
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XUMHUA U OKpYKaKOIIAA cpeaa

Hoevle mamepuanv u mexnonoeuu. Bewecmea u mamepuansl 8 n08ceOHe8HOU HCUSHU
yenogeka. Xumus u 300pogve. bezonachoe ucnonvb3osanue seujecme U XUmMuyeckux
peakyuii 6 Owvimy. lIlepsas nomowp nNpu  XUMUYECKUX O0HCO2AXU OMPABIEHUSIX.
OcHosbl 2K0102u1ecKkol epamomuocmu. Xumuyeckoe 3a2psa3Henue OKpyscaoueii cpeosl
(npedenvras donycmumas konyenmpayus sewecms — IJ[K). Ponvxumuu 6 peutenuu
9KOJIO2UYECKUX NPOOIEM.

Ilpupoonvie ucmoyruxu yeneeo0opooos (y2oib, NpUpooublil 2a3, Heghms), NPOOYKMbL UX
nepepabomku, ux pojib 8 ObIMy U NPOMbIULLIEHHOCHIU.

Xumuueckuil SKCnepumMenm: usydenue oopa3yo8 Mamepuaios (Cmexio, Cniagol
Memaiios, NOIUMEPHbLE MAMEPUATDLL).

MexknpeaMeTHbIe CBA3H

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU U3YYEHUU XUMUU B 9 Kilacce OCYIIECTBIISIETCA
4yepes3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MMOHSATHH, TaKU TTOHSTUH,
ABJISTFOLIMXCSI CACTEMHBIMH TSI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA.

OO6m1ue ecTeCTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUsI,aHATU3,
CUHTE3, KJaccu(ukarus, nepuogunIHOCTh, HAOII0IeHHE, SKCIIEPUMEHT, MOJISJTUPOBAHNUE,
HU3MEepeHUe, MOJICb, IBJICHHUE, TAPHUKOBBIN 3P EKT, TEXHOIOTHS, MaTCPHAIIHI.

dusuka: MmaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUM 3apsi/l, TPOBOIHHUKHU, TOTYIIPOBOTHUKH,
TUAJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTRA,
ra3, pacTBOp, PaCTBOPUMOCTh, KpUCTAITMYSCKasl PEIIETKA, CIUIaBbl, (PU3HUCCKHE
BEJIMYMHBI, €IMHUIBI U3MEPEHMS, KOCMUYECKOE MPOCTPAHCTBO, TIJIAHETHI, 3BE3/IbI,
CounHize.

buonorus: porocunres, nqpixanue, 6uocdepa, skocucreMa, MUHEpaIbHbBIE YI0OPEHHUS,
MHUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, MIUTATEeIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIBI, TOPHBIE TTOPOIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JJabopaTopHOe 0060pyAOBaHUE U npuemMsl oopaiieHus ¢ HuM. [IpaBuna
6e3omacHoi pabOThl B XUMUUYECKOH 1abopaTopumu.
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2. OuncTKa 3arpsi3HEHHON IOBapEHHOM COJIN.
3.Ilpu3Haky IpOTEKaHUsI XUMUYECKUX PEAKLIUH.

4 IlonydyeHne KUCI0pOia U U3YyUEHHUE €r0 CBOMCTB.
5.I1onyuyeHnue BOAOpO1a M U3YUEHHUE €TI0 CBOMCTB.

6.IlpuroToBneHne pacTBOPOB C OMPEICICHHON MacCOBOM JOJIEH PacTBOPEHHOTO
BELIECTBA.

7.PenieHue sKkCIepUMEHTANIbHBIX 33]1a4 10 TeMe «OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX
COEIMHEHU).

8.Peakiuu noHHoro ooMeHa.

9.KauecTBeHHBIEC peakllMi Ha HOHBI B PACTBOPE.
10.ITonyuyeHne amMmmMuaka M U3y4eHUe €ro CBOMCTB.
11.ITomy4deHne yraekuciIoro ra3a u U3y4eHue ero CBOMCTB.

12.Pemenue skcnepuMeHTanbHbIX 3a1a4 o teme «Hemeramnst 1V — VII rpynn unx
COCIIMHEHUI.

13.Pemenne SKCIEpUMEHTAIBHBIX 3a7a4 TT0 TeMe « MeTaTbl U UX COSTUHEHUS.

[Ipu npoBeeHny MPaKTUUECKON PabOThI KX IbIH €€ ATal BBIMOTHSIETCS 00yJaroIuMucs
c 3IIP BMecTe ¢ yuuTesnem U MoJI ero pykoBoacTBoM. Ha qocke o6si3aTenbHO
BBIBEIIIMBAIOTCS TIPaBUIJIa TEXHUKH 0€30MMaCHOCTH, COOTBETCTBYIOIINE TAHHOMY BHTY
paboThI, 1aeTcs MpaBUIIbHAS 3aITUCh (HOPMYJT M YKa3bIBAETCS 11€TTh TIPOBEICHUS PaOOTHI.
[Tpu HEOOXOIUMOCTH TA€TCSl BU3YAJIbHBIN AJITOPUTM BBITIOJTHEHUA3AJaHUSI. DTO
CIIOCOOCTBYET OCO3HAHUIO O0YYAIOIIUMUCS BBIOTHIAEMBIX JEHCTBUI U MOJTYYEHHOTO
pe3yJbTrara.

IDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  YUYEBHOI'O IIPEIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMS K OOYUYEHUIO U IIeJICHANPaBICHHON MTO3HABATEIbHON NEATeIbHOCTH;
YCTaHOBKA HAa OCMBICIICHHE JIMYHOTO OIbITa, HAOIIOICHUN 332 XUMHYECKUMU
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9KCIICPUMCHTAMMU,

OpHUCHTAlIMA Ha IIpaBrUJIa MHAWBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e3011acHOTO IMOBCACHUA
IIpu BBaHMOHCﬁCTBHH C XUMHNYCCKHMMHU BEIICCTBAMH U COCANHCHUAIMMU,

paKTHYECKOe U3ydeHue Mpodeccuii U TpyAa pa3TuIHOTO POjAa, B TOM YHCIIE HA OCHOBE
PUMEHEHHUS N3y9aeMOro IPEeIMETHOTO 3HaHUS (HapuMep, Ta00paHT XUMHYECKOTO
aHajau3a);

YBOXKEHUE K TPYAY U pe3yJibTaTaM TPYJIOBOU NESATEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOEHUIO JAJIbHENIIIEH UHANBUAYATIbHONU TPACKTOPUHU
00pa3oBaHMs HA OCHOBE OPUEHTHUPOBKH B MUpE npodeccuil U mpodecCuoHaTbHBIX
IIPEANIOYTEHUH, YBAXKUTEIBHOIO OTHOLLIEHUS K TPYAY;

OCO3HAHHE CBOCTO IMMOBCACHHA C TOYKH 3PCHHUA OITIACHOCTH HUJIN 0e30MMacHOCTH JJIA cels
WA JJIA OKPYKAarOIInX

OCHOBBI 3KOJIOTUYECKOU KYJIBTYPBI, COOTBETCTBYIOLEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJIEHUS, TPUOOPETEHHE OIbITa 3KOJIOTUYECKH OPUEHTUPOBAHHOM
IIPAKTUYECKOM JAEATEIbHOCTH B JKU3HEHHBIX CUTYalUAX;

OCO3HAHME MOCIAEACTBUN U HENPUITHE BPEIHBIX NPUBBIYEK (YIOTPEOICHUS AJIKOTOJIA,
HAapKOTUKOB, KypeHHs1) U HHBIX (OpM Bpeaa A PU3NYECKOTr0 U MICUXUYECKOTO 3/I0POBbSI;

MIPUHATHE PEIICHUM B )KU3HEHHOM CUTyallMl Ha OCHOBE IIEPEHOCA MOJYYEHHBIX B XOIE
oOy4eHHMs 3HAaHUI B aKTyaJIbHYIO CUTYalIHIO0, BOCIOJIHATH AePUIUT UHPOPMALIHH;

TOTOBHOCTh OTOMPATh U UCIOJIb30BaTh HYKHYIO HH(OPMAIMIO B COOTBETCTBUU C
KOHTEKCTOM XKU3HEHHOM CUTYallUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

OBH&I{CHI/IG YHUBCPCAJIIbHBIMU y‘IG6HI)IMH II03HaBaTCJIIbHBIMUA I[CﬁCTBH?IMH: BBIABJIATH
IMPUYIHHBI 1 CJICACTBHUA IIPOCTBIX XUMHUYICCKUX HBHCHHﬁ;

OCYHICCTBIIATE CPABHCHHC, KJIaCCI/I(l)I/IKaHH}O XUMHUYCCKHX BCIHICCTB 110 3aJaHHBIM
OCHOBaHUAM H KPUTCPHAM AJIA YKA3aHHBIX JTJOTHYCCKUX onepaunﬁ;

CTPOUTD JIOTHYCCKOC CYKACHHUC ITIOCJIC IIPCABAPUTCIIBHOI'O aHAJIN34a, BKIIFOUYAIOIICC
YCTAHOBJICHHUC IIPUYHNHHO-CICACTBCHHBIX CBHBGﬁ;

BBISBIIATH AeOUIIUTHI HHGOPMAITUU, TaHHBIX, HECOOXOAUMBIX JIJIsl PEIICHUS ITOCTaBICHHOM
3a/1a4u;
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Ognaodenue ynueepcanbHolMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU:

OpraHU30BbIBATh YUeOHOE B3aMMOJIEHCTBHE B rpyIine (ONpenessTh o01ume uemi,
pacrnpeienaTh pojiu, 10roBapuBaThCs APYT ¢ APYrOM U T. 1.).

C MIOMOIIBIO ITeJarora ujiink CaMOoCTOATCIbHO COCTABJIATh YCTHBIC U IMCbMCHHBIC TCKCThI C
HCIIOJBb30BAHUCM HUIIIIOCTPATHBHBLIX MATCPHUAIOB JJIs1 BBICTYILIICHUSA nepenaan/ITopI/Ieﬁ;

OpraHU30BbIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO ACSATEIBHOCTh C YUUTEIIEM U
CBEPCTHUKAMM; padOTaTh MHIUBUAYAJIBHO U B TPYIINE: HAXOAUTH O0IIee pelieHue u
paspenaTh KOH(MIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIMI U ydeTa HHTEPECOB;
dbopMynupoBaTh, ApTyMEHTUPOBATH U OTCTAaMBaTh CBOE MHEHHE;

OIICHMBATh KA4CCTBO CBOCI'O BKJIaJdad B O6HII/H>’I INPOAYKT, IPUHUMATL U pa3aCIIsATh
OTBCTCTBCHHOCTD M IIPOABJIATH TOTOBHOCTD K IIPEAOCTABIICHUIO OTUCTA IICPC rpyrmoﬁ.

OgyaieHHe YHUBEPCAJIbHBIMH YUeOHBIMU PeryIsiTUBHBIMY JeHCTBUSIMU:

oOHapyXuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, ONPEAETATh 11eJIby4eOHOM
NeSATEeILHOCTH,

BJIaJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPHHSITHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yUeOHOM U MMO3HABATEILHOU JIEATEIbHOCTH;

COOTHOCHUTB CBOM JEHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMM, OCYLIECTBIIATh KOHTPOJIb
CBOEH JEATEIBHOCTH B IIPOLIECCE JOCTHKEHUSI PE3YJIbTaTa, ONPEAEIATh CIIOCOOBI
JEUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATHCBOU
JIEUCTBUS B COOTBETCTBUHU C U3MEHSIOILLECHUCS CUTYaILIUEH;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U NPEAJIAraTh IUIaH €€ U3MEHEHUS; IPEIBUACTh
TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [IPU PEIICHUH YUYECOHOU

3a7a4u;

NOHUMATbh IPUUUHBI, IO KOTOPHIM HE OBbLI JOCTUTHYT TPEOYEMBbIN pe3yabTaT
JeATETbHOCTH, ONIPENEsATh MO3UTHBHbIC U3MEHEHUS U HAIIPaBJICHUs, TPEOYIOIIHe
JanbHeIe padoTsl;

OCO3HAHHO OTHOCHUTLCA K JPYIroMy 4€JI0BECKY, €O MHCHUIO.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe IpSCAMCTHBIX PC3YyJIbTATOB I1I0 OCBOCHHUIO 00513aTeJIbHOTO COACPIKAHUA,

YCTaHOBJIEHHOTO JIAaHHOW IPUMEPHOI paboueil mporpaMMou, BbIIETSIOT: Hay4YHbIE 3HAHUS,
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YMEHHUS U CIOCOOBI NeUCTBUH, crienududeckue sl yaeOHOro mpeaMeTa
«XuUMHUs», BUJBI ACSITEIHHOCTH O MOTYyYEHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETAIUH,
npeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYyaIUIX:

® NPEJCTABICHHE O 3aKOHOMEPHOCTAX U IO3HABAEMOCTH SBJICHUN IPUPOABI,
NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUECKON HAyKH KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KyJbTypbl U MPAKTUUYECKOM
JIESITEIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOI0 OOIIECTBa; IOHUMaHUE MeCTa
XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHUE OCHOBAMU ITOHATUWHOIO allllapara 1 CMMBOJIMYECKOTO A3bIKA XUMUH JIJIS
COCTaBJICHUSI (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHUYECKHUX
peakiuii (C Omopoil Ha aJIropuT™M Y4YeOHBIX JEWCTBHUI); BiaJeHUE OCHOBaAMU
xumudeckoit HomeHknaTypsl (IUPAC u TpuBHalibHOM) U YMEHHE UCTIONIB30BaTh €€
JUIS pelieHus] y4yeOHO-TIO3HABATENIbHBIX 33/7au C MOMOILNBI0 YYHUTENs; YMEHUe
UCIIOJIb30BAaTh MOJEIN JJisi OOBSCHEHHUS CTPOCHHSI aTOMOB M MOJIEKYJ IIO
QITOPUTMY C OIIOPOM Ha ONPEICICHMUS;

® [IPEJCTABJICHUE O CUCTEME XMMHMUYECKUX 3HAHUU U YMEHME C IIOMOIIBIO YUUTEIA
IIPUMEHSTh CUCTEMY XWUMHUYECKHMX 3HAHUW JJIsI YCTAHOBJICHHS B3aWMOCBS3EMN
MEXKJy M3YYEHHBIM MATEPUAJIOM M MPH MOJYYECHUM HOBBIX 3HAHUM, a4 TAKXKE B
IpollecCEe BBIMOJHEHUSI YYEOHBIX 3aJaHUi M Npu padoTe C HUCTOYHHUKAMHU
XUMHUYECKON MH(POPMALIMH, KOTOPasi BKIFOUYAET:
BAKHEUIIINE XUMUYECKUE TIOHATUA: XUMUYECKUN DJIEMEHT, ATOM, MOJIEKYJIa, BEILIECTBO,

IIPOCTOE U CJIOKHOE BEIIECTBO, OJTHOPOIHAS Y HEOJAHOPOIHASI CMECh, OTHOCUTEIIbHBIE
aTOMHAas U MOJIEKYJIIpHAsI MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca,
MOJISIPHBIN 00BEM, OKCHUJI, KUCII0Ta, OCHOBAHHE, COJIb (CPEIHSs), XUMHUUECKas peaKIus,
pEeaKLMK COETMHEHUS, PEaKLIUU PA3JI0KEHUSI, PEAKIIMK 3aMEUICHUs, peaKuu OOMEeHa,
TEMI0BOM 3P PEKT peakunu, FK30- U FHAOTEPMUUECKUE PEAKLIUU, PACTBOP, MACCOBas J0JIs
XUMHUYECKOT0 JIEMEHTA B COEIMHEHNN, MACCOBAst J0JI U MTPOLIEHTHASI KOHLIEHTPALIHS
BEILECTBA B PACTBOPE, AJIPO aTOMA, SJIEKTPUUYECKHUI CIIOI aTOMa, aTOMHasi OpOUTab,
paauyc aToma, BaJ€HTHOCTb, CTETIEHb OKUCICHUS, XUMUYECKas CBA3b,
ANEKTPOOTPULIATENBHOCTD, OJIIPHAS U HEMOJISIPHAS! KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b,
MeTaJuInYecKas CBs3b, KPUCTAIUNYECKAs PEIIeTKa (aTOMHAsI, HIOHHAs, MeTaJuInuecKasi,
MOJIEKYJIIpHAsi), MOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE AIIEKTPOIUT, SJIEKTPOIUTUYECKAS
U CCOIMAIMS, PEAKIIUM MOHHOTO OOMEHa,0KUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 00paTUMBbIE U HEOOpATHMbIE PEAKLIUH, CKOPOCTh XUMUYECKON PEaKLIUH,
KaTanusaTop, npeaeiabHo nonyctumas koHrenTpanus (I1J1K), kopposus metanos,
CILJIaBBIL;

OCHOBOIIOJAraromue 3aKOHbI XUMHUH: 3aKOH COXPAaHCHUA MACChI, HGpHOIIH‘-ICCKHﬁ 3aKOH
I[. n. MCHIICJICCB&, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoranpo; TCOPHUH XUMHUU:
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ATOMHO-MOJICKYJISIpHAs TCOPHA, TCOPUA BJICKTpOJII/ITPI‘ICCKOﬁ Jucconuanum, a TakKXKe

NpeACTABJICHUA O HAYYHBIX MCTOIAAX ITIO3HAHUS, B TOM YHUCIIC

SKCIICPUMCHTAJIbHBIX U TCOPCTUICCKUX MCTOdAaX NCCICAOBAHNUA BCIICCTB U N3YUCHUA

XAMHWYECKUX PEAKIUN;

MPECTABICHUE O MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(pamnyc atroma, 3JIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX U CJIOKHBIX BEIIECTB OT
MOJIOKEHUs 3JIeMeHTOB B [lepruoauyeckoii cucteme (B MaJIbIX IEPUOIAX U TIaBHBIX
MOATPYNIax) W SJEKTPOHHOTO CTPOCHHUS aToMa; yMEHHE OOBACHATH CBS3b
MOJIOKEHHUsT  3yeMeHta B llepuognueckor  CHCTEME  C  YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XUMHUUYECKUX SJIEMEHTOB (COCTaB U 3apsfl
szipa, 00111ee YUCIIO IEKTPOHORB),

YMEHUE KJIACCUPUIIMPOBATh XUMUUECKHUE AIEMEHThI, HEOPTaHUUYECKHE BEIECTBA U
XUMUYECKUE PEAKIIUH C OMOPOl Ha CXEMBI; OMPENENATh BAJICHTHOCTh U CTEICHb
OKUCJICHHSI XMMHMYECKHUX DSJEMEHTOB, BHJI XHUMHUYECKOM CBSI3M U  THI
KPUCTAUIMYECKON CTPYKTYpPhl B COEAMHEHUSIX, 3apsii MOHA, XapakTep Cpeabl B
BOJIHBIX pacTBOpax BEIIECTB (KUCJIOT, OCHOBAHUI), OKUCIUTENIb U BOCCTAHOBUTEIb
10 aJTOPUTMY YUE€OHBIX ACHCTBHIA;

YMEHUE XapaKTEepH30BaTh C OMNOpPOM Ha cXxemMy (QUuU3NYecKHue M XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, Tpadut, aamas, KpeMHUH,
a3ort, ocdop, cepa, XJ0p, HATPUM, KaJTUN, MAarHUN, KaJIbIIUNA, aTFOMUHUN, JKEJIe30)
U CIIOXKHBIX BEIIECTB, B TOM YHCJI€ WX BOJIHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCUALI M TUIApoKcuabl MetaiuioB I - IIA rpynm,
amomunus, meau (II), umuka, xenesa (Il u III), okcuasr yrimepoma (II u 1V),
kpemuus (IV), azora u dochopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a3oTucTas, azoTHas, ¢ocdopHas, yroiabHas, KpEMHHUEBAs KUCJIOTA U UX COJIH);
ONMUCHIBATh C ONOPOW HA IJIAH M KIIIOUEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTeprU30BaTh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHUS
MOCJ€ MPEABAPUTEIIBHOTO aHaliv3a IOJi PYKOBOJCTBOM II€arora, MPUMEHEHHE
BEILIECTB B 3aBUCMMOCTU OT MX CBOMCTB, BOBMOKHOCTh MPOTEKAHUSI XMMHUUYECKHUX
NpeBpallleHid B Pa3UYHBIX YCJIOBUSX, BIMSHUE BEIIECTB U XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M YeJIOBEKA U OKPYKAIOUIYI0 MPUPOIHYIO CPEAY;

YMEHUE COCTaBJIATh MO 00pa3lly, CXeMe, alropuTMy YYeOHBIX JeHCTBUI
MOJIEKYJISIDHbIE M MOHHBIE YPaBHEHUS peaklMil (B TOM YHUCIE peaklHil HOHHOTO
oOMEHa W OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI), WLTIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA M3YYECHHBIX KIJIACCOB / TPYIIT HEOPTaHUYECKHUX BEIIECTB, a
TaKXe MOJITBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXKIY HUMU;

YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTA B COEAUHEHUHU, MAaCCOBYIO
JI0JIF0 BEUIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €r0 Maccy, 00BbEM ra3oB ¢
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ormopoil Ha oOmme GOpMyJbl; YMEHUE MPOBOAUTH PACUETHI MO YpPaBHEHUSIM
XUMUYECKUX PEaKIUMd W HaxXOIUTh KOJIMYECTBO BELIECTBA, OOBEM M Maccy
PEareHTOB WM MPOMYKTOB PEAKIMKM C OMOPOW Ha 00paser], alrOpuTM y4eOHBIX
JEUCTBUIL;
® BJAJCHUE OCHOBHBIMU METOJAMH HAYYHOTO TIO3HAHUS (HAOIII0ICHNE, N3MEPCHHE,
AKCHEPUMEHT, MOJICIMPOBAHUE) MIPU M3YUYECHUH BEIIECTB U XUMUUYECKUX SIBICHUMNC
OIOPOI HA aJTOPUTM YUEOHBIX ACHUCTBUM; yMeHUE CHOPMYIUPOBATH IPOOIEMY U
MIPEJIOKUTD ITyTH €€ PEIICHUSI C TOMOIIBIO Me1arora; 3HaHue OCHOB 0€301MacHOM
paboOThl C XUMUUYECKMMH BEIIECTBAMU, XMMUYECKOW MOCY0M U JIaDOpaTOPHBIM
00opy1I0BaHUEM;
® HAJIMYME MPAKTUUECKNX HABBIKOB INIAHUPOBAHUS U OCYILIECTBICHUS CICIYIOIIUX
XUMHUYECKUX IKCIEPUMEHTOB MOl PYKOBOJCTBOM YUUTENS C OOCYKJIEHUEM I1JIaHa
pabOThI HJIK COCTaBICHUEM TaOJIUIIBI:
W3y4YeHHE U ONrcaHue (U3UIECKUX CBOMCTB BEILIECTR;
O3HAKOMJIEHUE C PU3NYECKUMHU U XUMUYECKUMU SIBIICHUSIMU;
ONBITHI, WJUTIOCTPUPYIOLINE MPU3HAKU MTPOTEKAHUS XUMUYECKUX PEAKIIUI;U3yUECHHE
Croco0O0B pa3/ielieHUs CMECE;
MOJyYEHUE KUCIIOPOIA U U3YUYEHUE €r0 CBOKCTB;IOJYYEHUE BOJAOPOJAA U U3YUYECHHE
€ro CBOMCTB,;
MOJyYEHUE YIVIEKUCIIOTO Tra3a M M3YYEHUE €ro CBOWCTB; MOJyYEHHE aMMHaKa M
V3y4YE€HUE €r0 CBOUCTB;
MOJy4YCHNE AMMHAKA U U3YYEHHUE €T0 CBOMCTB;
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MAaCCOBOM JI0JIEH pACTBOPEHHOTO
BEIIECTBA;
UCCIICNOBAHUE WU ONMCAHUE CBOWCTB  HEOPraHUYECKHX BEUIECCTB
Pa3JIMYHBIXKIIACCOB;
MPUMEHEHUE WHMKATOPOB (JlakMyca, MeTUiopaHxa u (eHondranienna) ajis
ONPEICIICHUS XapaKTepa Cpeibl B pACTBOPAX KHUCIIOT U LIEI0YEH;
VU3y4YECHUE B3aUMOJCUCTBUS KHUCJIOT c MeTaJlJIaMU, OKCHIAMU
METaJIJIOB,PACTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMHU, COJISIMH;
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pacTBOPA COJIU UCCIEA0OBAHUE
aM(OTEepHBIX CBONCTB FUPOKCHJIOB ATIOMUHUS U IIUHK
pElIEHUE  JKCIEPUMEHTAIBHBIX  3a7ad o  TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCTUHECHUIN;
pElIEHUE  JKCIEPUMEHTAIBHBIX  33Jady 0  TeMe «DIJIEKTPOIUTHYECKAs
JTCCOLIMALIHSY;
pelLIeHUE 3KCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BakHellre HeMeTaulbl U UX
COEIUHEHUSD;
pEIIeHUE PKCIEPUMEHTAIIBHBIX 3aJ71a4 M0 TeMe «BaxxHeimme Metauibl U ux
COETUHEHUSD;
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XUMUYECKHE IKCIIEPUMEHTHI, WIUTFOCTPUPYIONINE MMPU3HAKU MTPOTCKAHUS PEAKITHMA
HOHHOTO 0OMeEHa;

KaueCTBEHHBIC PEAKIIMU Ha MIPUCYTCTBYIONINE B BOJHBIX PACTBOPAX UOHBI: XJIOPU/I-
, Opomua-, HoaUI-, cyibdar-, pocdar-, kapOoOHAT-, CUITUKAT-AHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI aMMOHMS, MarHusl, KaJbII¥s, ATFOMUHUS, Kele3a (2+) mkemnesa
(3+), meau (2+), nuHKA;

YMEHHUE TIPE/ICTABIIATh PE3YyIbTaThl SKCIICPUMEHTA B ()OPME BBIBOJIOB,
JIOKa3aTeIbCTB, IPa)UKOB M TAOJIHI] M BBISIBJISATH SMIIMPHUCCKHIE 3aKOHOMEPHOCTH;

BJIaJICHUE TIpaBUJIaMU 0€30MacHOTO OOpaIlleHusI C BEIIECTBAMU, UCIIOIb3YEMBIMUB
MOBCEHEBHON JKM3HHM, a TaKXKe IMpaBUJAMHU TOBEICHUS B IEJSIX COepeKeHus
30POBbSI U OKPYXAIOIIE MPUPOJHOW Cpelibl; MOHMMaHWE Bpeaa (OmacHOCTH)
BO3JICHCTBUSI HA YKMBBIE OPTaHU3MBI ONPEJCICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB
YMEHBIICHUSI W TMPEIOTBPAlIEHUS] KX BPEIHOrO BO3JCUCTBUS; MOHUMAHUE
3HAYEHHUS )KUPOB, OETIKOB, YIIEBOAOB JUIsl OPraHU3Ma YeJIOBEKa;

BJIQJICHUE OCHOBAMM XMMHMYECKOM TPAMOTHOCTH, BKIIOYAIOIIEW YMEHHE
MPAaBUJIBHO HCIIOJIb30BaTh M3YYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YUCIE,
MUHEpaJbHBIE YIOOpEHWs, METAUIbl M CIUIaBbl, MPOAYKTHI IEepepadOTKH
MPUPOHBIX UCTOYHUKOB YTIIE€BOA0POI0B (YIJIsl, IPUPOAHOTO Ta3a, HEPTH) B OBITY,
CEIIbCKOM  XO35IMCTBE, Ha IPOU3BOJICTBE, YMEHHUE IPUBOAUTH IPUMEPHI
MIPAaBUJILHOTO UCIIOJIb30BAHUS U3YYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3UM MEXIY pealbHO HaOJIOJA€MbIMU XUMHUYECKUMHU
SIBJICHUSIMH U TIPOIIECCAMU, MPOUCXOISIIMMHU B MAaKpO- U MUKPOMUPE, OOBSICHSIThH
MIPUYUHBI MHOTO0Opa3usi BEUIECTB; YMEHUE MHTETPUPOBATH XUMHUUECKUE 3HAHUS
CO 3HAHMSIMU JIPYTUX YUEOHBIX TPEAMETOB C TOMOIIIBIO M€/1arora;

npejacTaBieHne o cdepax MnpodhecCUuOHANbHOW JESTEeIbHOCTH, CBSI3aHHBIX C
XMMHEX U COBPEMEHHBIMHM TEXHOJOTHSIMU, OCHOBAaHHBIMM HA JIOCTHKEHMIX
XUMUYECKON HAyKW; HalU4Yhe OIbITa pabOThl C PAa3IMYHBIMU HCTOYHHKAMU
uHpopmanuu MO0 XUMHM  (HAyYHO-TIOMyJIsipHAasi — JIUTepaTypa, CIOBapH,
CIIPaBOYHUKH, WHTEPHET-PECYPCHI) C OTIOPOM HA AJTOPUTM: YMEHUE OOBEKTHBHO
OIICHWBATh HMH(POPMAIIMIO O BEIIECTBAX, WX IMPEBPAIICHUSAX W MPAKTHYECKOM
MIPUMEHECHUMU.

TpeﬁoBaHHHK NMpEeAMETHBIM pe3yjabTaTaM OCBOCHHUSA y‘l@ﬁHOFO nmpeamera

«Xumus», pacnpeaejeHHbIe 0 roIaM 00y4eHus

Pesynbratel no rogam GopMyIupyroTcs 0 NPUHIMITY J0OaBJICHUSI HOBBIX PE3yJIbTaTOB

OT roJa K roay, y>K€¢ Ha3BaHHBIC B IIPCABIAYIIHUX I'OJaX ITIO3UIHWH, KaK IIPAaBHUJIO, JOCJIOBHO

HC ITIOBTOPAIOTCA, HO YUYUTBIBAIOTCA (pCBYJ'ILTaTI)I O4UCPCAHOIO I'oJia 110 YMOJIYaHHUTO
BKIIIOYAIOT PC3YyJIbTAaThbl HPCABLIAYIIHNX J'IeT).
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8 KJIACC

PaCKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEILIECTBO, CIOAKHOE BEIIECTBO, CMECh (OJTHOPOIHASL U HEOJAHOPOIHAS ),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJIIpHAsi Macca,KOJIMYeCTBO BEIIECTBRA,
MOJIb, MOJISIPHASI Macca, MaccoBasi J0Jisl XUMUYECKOTO 3JIEMEHTa B COEAUHEHUH,
MOJISIPHBIIT 00BEM, OKCHI, KHCIIOTA, OCHOBAHHUE, COIb, 2IEKMPOOMPUYAMETbHOCTIb
CTETICHb OKUCJICHUS, XUMHYECKas PEAKIUs, KIACCU(DUKAIUS PEAKIIUNA: PEaAKITHH
COEJIMHEHHUSI, PEAKIIMK PA3JIOKEHUSs, peaKI[MU 3aMEIlEHHUs, PeaKiiui 0OMeHa, d9K30- U
SHAOTEPMUYECKUE PEAKILIUN; MEeNn1080U dGekm peakyuu, SIpo aToMa, JIEKTPOHHBIH
CJIOM aToma, aTOMHasi OpOUTalb, pauyC aTOMa, XMMUYECKasi CBSI3b, MOJISIPHAs U
HEMoJISIpHAs KOBaJIEHTHAsl CBSI3b, MIOHHASI CBA3b, MOH,

% 311ech U najee KYPCHBOM 0003HAYAIOTCS IUIAHUPYEMEBIE MPEAMETHBIC PE3YIbTAThI, KOTOPHIE MOT'YT OBIThH
MOTCHITMAIBHO IOCTUTHYTHI 00ydarorumcst ¢ 311P, Ho He SBIISIOTCS 00s3aTEILHBIMH.

KaTUOH, aHUOH, pacTBOP, MacCOBAasi JI0JIsl BELIECTBA (MPOLIEHTHAs! KOHIICHTpAIusl) B
pacTBope;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHATHH (CM. I1. 1) HTpHUMEHSTh
OTU MOHATHUSA [PU OIIMCAHUU BEIIECTB U UX [PEBPALLCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsi COCTaBIEHUS (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, SJIEKTPOHHOTO OanaHca;

OTIPEENATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCTMHECHHUSIX; CTCTICHD
OKHUCJICHHS JIEMEHTOB B OWHAPHBIX COCTMHECHUSIX C OTIOPOM HA OTIPEIEIICHNUS, B TOM
YHCIJIe CTPYKTYPUPOBAHHBIC; MPUHAIIICKHOCTD BEIIECTB K ONPEEIEHHOMY KIIacCy
COEIMHEHMUH 10 (hopMysaM; BUJl XUMUYECKOMN CBSI3M (KOBAJICHTHAs M HIOHHAS) B
HEOPTraHWYECKUX COCIMHEHUSIX;

MMETH MIPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHNUN, YMETh C IIOMOLIBIO YUUTEIIS
IIPUMEHSATH CUCTEMY XUMUYECKUX 3HAHUH, I yCTAHOBIICHUS B3AaUMOCBS3U MEXIY
M3Y4YEHHBIM MaTEpUaJIOM U MPU NOJYyYEHUH HOBBIX 3HAHUH, a TaKXKe IIPU padboTec
MCTOYHUKAMU XUMHUYECKON nHPopmaiu. OpueHTHUPOBATHCS B MOHATUSAX U ONIEPUPOBATH
UMU Ha 0a30BOM YPOBHE, IPUMEHSATH IIPU BHIIOJHEHUH YU€OHBIX 3aJJaHUIH pelIeHUN
pacyeTHBIX 3aj1a4 C OMOPOM Ha aNTOPUTM YU4eOHBIX I€WCTBUN U3yUYEHHbIE 3aKOHBI U
TEOPHUH: 3aKOH coXpaHeHHUs maccel, [leppuoanueckunt 3akon [I.M1. Menneneesa,zaxon
NOCMOAHCMBA cOCMasa, 3aKOH ABOTaJIpo; aTOMHO-MOJIEKYJIsipHas Teoprsi. COOTHOCHUTh
0003Ha4YeHHUs, KOTOpbIe UMEIOTCs B Tabnuie «[lepruognueckas cucreMa XUMUYECKUX
aneMeHTOoB /. . MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/1pa, OOIIEe YUCIIO IEKTPOHOB U
pacrpeiesieHue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(DUIIMPOBATH XUMUYECKUE FTIEMEHThI; HEOPTAHUUECKHUE BEIIECTBA; XUMUYECKUE
peakiuu (1o YUCIIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEMJIOBOMY

s dexTy, Mo N3MEHEHHIO CTETICHN OKUCIICHHSI XUMUYECKHX AJIEMEHTOB) C OTIOPOI Ha
CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEILIECTB PA3IUUHBIX
KJIACCOB, IIOJITBEPXKAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKAX PEAKIIUHI C OTIOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOKCTBA BEILIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS,
BO3MOKHOCTH IPOTEKAHUsI XUMUYECKUX ITPEBPALLCHUN B PA3JIUYHBIX YCIOBUSAX IIOCIE
IPEIBAPUTENILHOTO OOCYXACHUS C TIEIarorom;

BBIYUCIIATE OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAacChl BEIIECCTB; MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 10 (opMyJie COeTUHEHHS; MAaCCOBYIO JI0JIIO BEIIECTBA B
pacTBOpE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pEAKIIMU C OIIOPOM Ha
aJTOpUTM;

MPUMEHSATH OCHOBHBIC OTEPAIUA MBICIUTEIHHOU JCSITEIILHOCTH — aHAIN3 UCHUHTE3,

cpaBHEHHE, 0000IIEHUE, CHCTeMaTH3alus, KiacCuduKalys, BbISIBICHUE
MPUYUHHO-CJICICTBCHHBIX CBS3CH — JUISI M3YYCHHUS CBOWCTB BEIIECTB M XHMHUYCCKHX
peaKkInii, €CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHUS HAOJIOICHHE, U3MEPCHHUE,
MOJICIIUPOBAHUE, DKCTICPUMEHT (PeaibHblil U MbICJIeHHbII) TIOJ] PyKOBOACTBOM I1€/1arora;
CJIEIOBATh MpaBUJIaM TMOJIb30BAHUS XUMHUYECKOUN MOCYA0U U J1a00paTOPHBIM
o0opyZ0BaHUEM, a TaKXKe MPaBHJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO TA0OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYEHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIECTB (BOJAOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO
PaCTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA; IUNIAHUPOBATH U
MIPOBOJIUTH XUMUYECKHE DKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB IICIIOUCH H
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (J1TakMmyc, (heHoadTaaenH, METHIOPAHXK U Jp.),
MOATBEPKIAIONINX KAYECTBEHHBIN COCTaB HEOPTAaHMYECKUX BEIIECTB (KAaUECTBEHHBIC
pEeaKIMK Ha UOHBI) TTOJI PYKOBOJICTBOM I€Iarora.

IKJIACC
PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MTOHATHN: XUMUYECKUH JJIIEMEHT, aTOM,

MOJICKYJI4a, HOH, KATHOH, aHUOH, ITPOCTOC BCIICCTBO, CJIOKHOC BCHICCTBO, BAJICHTHOCTD,

QJICKTPOOTPpULATCIBHOCTDL, CTCIICHb OKHCJICHUA, XUMHNYCCKas]d PCAKIUA,XUMHUICCKaA CBA3b,
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mennosoil d¢hgexm peaxyuu, MOIb, MOJSIPHBIN 00BEM, PAaCTBOP;3JICKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJICKTPOIUTHICCKAS TUCCOIHAITUS, PEAKITMH HOHHOTO OOMEHa,
KaTajau3aTop, Xumuyeckoe pagHosecue, oopamumvie U Heoopamumvie peaxyuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH, OKUCITUTEIb, BOCCTAHOBUTEIh, OKUCIICHUEH
BOCCTaHOBJICHHE, aJUTOTPOIHsI, aM(pOTEPHOCTh, XUMHUUYECKAs CBS3h (KOBAJICHTHAS, HOHHAS,
METaJITNYecKast ), KpUCTAIUTHUECKAs PEIIETKA, KOPPO3USL MEMALI08, CNIA8bl, CKOPOCHb
Xumuyeckou peaxyuu, mpeaenbHo nonyctumas konueHTpanus (ITJK) BemecTsa;

WLTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUCCKUX MOHATUH (CM. I1. 1) HIIpUMEHSITH
9TH MOHATHS IPY OMUCAHUU BEUIECTB U UX MPEBPAIICHUI;

MCIIOJIb30BaTh 3HAKM M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIIOJACHUH,
cocTaBlieHUsI (pOpMyJT BEIIECTB M ypaBHEHUNM XMMHYECKUX PEaKIMi, 3alliCH JTaHHBIX
ycioBul 3aj1a4. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucteme u
Ta0JIUIIEe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIs1 BHITIOJIHEHUS 3aIaHUH.
OIPEAEIISITh BAJIEHTHOCTh U CTENCHb OKHUCJIIEHUS XUMHUYECKUX JJIEMEHTOB B

COEIMHEHUAX PA3JIMYHOIO COCTABA; IIPUHAJIEKHOCTD BEIIECTB K OMPEAEIEHHOMY KJIACCy
COEIMHEHUH C OTIOPOM HA ONPENEIICHUs], B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUJIBI
XUMHUUYECKOU CBsI3U (KOBaJIEHTHAs, MOHHASI, METAJNINYECKasi) B HEOPTaHUYECKUX
COCIMHEHMUSIX; 3apsii MOHA TI0O XUMUUYECKOU (hopMyJie; XapaKTep CPebl B BOIHBIX
pPacTBOpPAX KHUCIOT U LIEI0UYEH, MUn KpUCmaiiuieckol peuémky KOHKpemHoz2o
gewecmea,

packpbiBaTh cMbICH llepnoanueckoro 3akona /[.M1. MenneneeBa u JEMOHCTPUPOBATH €TI0
NOHMMAHUE: ONUCLIBAMb U Xapakmepuzosams Ta0INUHY0 hopmylleproanueckoit
CUCTEMbI XUMUYECKHX AJIIEMEHTOB: pa3InyaTh MOHATHUS «TJaBHAs MoArpynna (A-rpyrrma)
u «nobouHas noarpynna (b-rpymnmna)», Manbie U O0JIBIINENIEPUOIBI; COOMHOCUMD
0003HauY€HUsA, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIUIE, C YUCTOBBIMU
XapaKTEpPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz A1pa,
o0111e€e YnCII0 3JEKTPOHOB U paclpeieIeHUe UX 10 IEKTPOHHBIM CIIOSIM); 0ObACHAMb
o0111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
COEIMHEHHI B MPEJENIaxX MajblX IEPUOJOB U IIIaBHBIX MOATPYII C Y4ETOM CTPOCHUSIUX
aTOMOB;

KJIaCCI/I(I)I/ILII/IpOBaTI) XUMHUUYCCKHEC OJICMCHTBI; HCOPraHHMYCCKHC  BCIICCTBA,

XUMUYECKUE PEAKIMH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIINU BEILIECTB, 110
TeroBoMy G (DEKTy, M0 U3MEHEHHUIO CTENIEHEH OKUCIICHHS XUMUUECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI;
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XapaKTepU30BaTh (OMKUCHIBATh) OOIINE U CIELUPUUECKHE XMMUUECKUE CBOMCTBA BEILIECTB
Pa3JINYHBIX KJIACCOB, ITIOATBEPKAAsl ONIMCAHNE IPUMEPAMU MOJIEKYIIPHBIX U HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUN C ONTIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHHUS MJIEKTPOIUTHUYECKON TUCCOUUALMU KUCIIOT, IEJIOYEN U COJIEH;
MOJIHBIE ¥ COKPAIIEHHBIE YPAaBHEHUS PEaKIMA HOHHOTO OOMEHA; YpaBHEHUSIPEAKIINA,
MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKIY BEIECTBAMU PA3JIMYHbBIX
KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOECHUS; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIEHUH TTOCIIE TPEABAPUTEIILHOT000CYKIESHHUS C
[e1arorom;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIECTB; MaCCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTa 110 GopMyJie COETUHEHHSI; MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpPE; MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOU PEAKIIMU C OIIOPOM Ha
AJTOPUTM;

CJIeIOBATh MPaBUJIaM TOJIb30BAHUS XUMUYECKOUN MOCYA0U U J1a00paTOPHBIM
00opyIoBaHUEM, a TAK)Ke MIPaBHUJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OTBITOB IO IMOJTYYEHHUIO U
COOMPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUaKa U YIJIEKUCIIOrO rasa);

MIPOBOJIUTH PEAKIIUH, TTOATBEPIKIAIONINE KAaUeCTBEHHBIA COCTaB PA3TMIHBIXBEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPUJI- OPOMU-, HUOJIUI-, KapOoHaT-, pocdart-,
CUJIMKAT-, CyJb(]aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI H3yYCHHBIXMETAIIIOB,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPAaX HEOPTraHUUECKHX BEIECTB;

MIPUMEHSTH OCHOBHBIE OTIEpPaIlii MBICIUTEILHON JEATEIbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000ITICHIE, CHCTEMATH3AIINIO, BRISBIICHUE IPHUYUHHO-CJICICTBEHHBIXCBSI3EH —
JUTSI U3YYEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIU; €CTECTBEHHO-HAYYHBIEMETOIbI
MO3HaHUS — HaOJII0ICHUE, U3MEPEHHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peaIbHbINN
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aK0H U
31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XuMudeckas CBSI3b.
3.2 OKHCIIHTEIIbHO- 8 bubmmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbBIE PEAKIINU
Bbu6nuoreka [JOK
nu 1
TOTOTI0 pasaeity ° https://m.edso00.ru/7f41837c
PesepBHoe Bpems 3 bubmmorexa [JOK
p P https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPO'PAMME
9 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne n/m P Kontpoabubie IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIUun
11 [ToBTOpEeHUe u yroyOneHre 3HAaHHA 5 1 bubanorexa [HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka [HOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 8 1 1 bubmmoreka [JOK

XUMHYECKHE peakllii B pacTBOpax

https://m.edsoo0.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3gen 2. HeMeTa/JILI M X CO€TUHEHUS

51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mast XapakTepuCTHKa XUMHUIECKUX
2.2 aiemenToB VIA-rpymmsl. Cepa u eé 6 bubmorexa HOK
' PYHIEL L-€p https://m.edso00.ru/7f41a636
COCIUHCHUA
OO01mas XxapakTepuCTHKa XUMHUICCKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa HOK
' PYIIIBL ’ P https://m.edso0o.ru/7f41a636
COCIUHCHUA
OO01mas XxapakTepuCTHKa XUMHUICCKUX
2.4 anemMeHToB IVA-rpynmel. Yraeposa u 8 bubmorexa [IOK
' . PYHIEL poat https://m.edso0o.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Wroro no pazneny 25
Pa3gen 3. MeTaJsIbl M BX COeTUHEHU ST
. bubmuorexa [JOK
3.1 Obmpe cBOHCTEA METANIOR 4 https://m.edso00.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiime Metaiuisl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus n okpy:kapmas cpeaa
41 BemecTBa 1 MaTepuaibl B )KM3HU YeJIOBEKA 3 bubmorexa HOK
' H p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmoreka [JOK



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

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 8 xinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBenmenne»,2023r.

2. Xumus, 9 xnace/ IN'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»,2023r.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus B Tabnunax 8 — 11 knacesl. CripaBoynoe nmoco6ue. ABTop — cocraButens A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.

2. B nmomoms abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. AuapeeBa «Xumusy». s
HIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatoux B BY3e1. Teopetnuecknue ocHOBBI. Borpochl.
3anauu. Tectol. [lox penakiueii mpodeccopa P. A. Jluauna 3 — e u3ganue, UCIPaBICHHOE.
Hpoda, Mocksa 2004 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

8 KJIACC

1. Poccuiickas saekTpoHHas 1mkosa. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xu3nby - https://hij.ru/
4. TTonbopka nuTepaTypsl o xumus - http://c-books.narod.ru/
5. XKypnan " 1 cenrsops" - https://1sept.ru/
6. Uudoypox - https://iu.ru/video-lessons
7. COOpHUK cTaTel 0 XMMHYECKUX JIEMEHTAaX, MILTIOCTPUPOBAHHBIN OMHMCAaHUEM
sKcrepuMeHToB. -http://www.periodictable.ru

9 KJIACC
1) http://nsportal.ru/page/poisk-po-saitu



2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caliT mst yauTesis XMMUU U OUOJIOTHH)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/
1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iopran Beepoccuiickoit onumnua sl mkoabHUKOB. http://rusolymp.ru/

12) Pycckuit oOpa3zoBarenbHbIi mopTai. http://www.gov.ed.ru

13) denepanbHbIil poccuiickuii 001eoopa3zoBaTenbHbli noprat. http://www.school.edu.ru
14) ®enepanbhbiii mopran «Poccuiickoe oopaszoBanuey. http://www.edu.ru

15) Iopran kommanuu «Kupumt u Medoauiiy. http://mww.km.ru

16) O6pazoBareabHbIi mopTan «Yuebay. http://www.uroki.ru

17) XKypuan «Kypbep obpazosanus». http://www.courier.com.ru

18) XKypnan «BectHuk oopazoBanusi». http://www.vestnik.edu.ru

19) Uznatensckuit nom «IIpodxuuray. http://www.profkniga.ru

20) Uznatenbckuit 1om «1 ceHTsOps». http://www.1september.ru

21) ®@ectuBanb negarorudeckuit uuei «OTKPBITHIN ypok» (M3AaTenbcKuid 10M «1 ceHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet moprain [po Ikomy.pyhttp://www.proshkolu.ru/
24) Caiir CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru
25) buner B Oynyriee
https://fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fc6b.pdf
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