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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo XUMHUM JUJIsi OOYYaIOIIUXCS C 3aJEPIKKON ICUXUYECKOT O
paszutus (manmee — 3[1P) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa3oBaHUSI COCTaBICHA B
cooTBeTcTBUM ¢ DefepadbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
ocHOBHOT0 0011ero oopaszosanus ([Ipuka3z Munanpocsemnienust Poccun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHuctepcTBOM toctuiu Poccuiickoit Denepanmu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHoit afanTUPOBAHHON
OCHOBHOW  00pa3oBaTeNbHOW MPOTpaMMON  OCHOBHOTO  00miero  oOpa3oBaHUs
00ydJaromuxcs ¢ 3aJIEPIKKOM TICUXUUECKOro pa3BuTHs (0100peHHoM pemenneM ®YMO
o oo6memy obpazoBanuto (potokon ot 18 maprta 2022 r. Ne 1/22)) (manee — ITAOOII
OOO 3I1P), paboueii mporpaMmbl y4eOHOTO TpeaMera «Xumus» (6a30BbI YPOBEHD),
MporpaMMoOi BOCHUTAaHUSI OOYYalOMMXCS TIPU TOJIYYEHHH OCHOBHOTO OOIIEro
o0pa30oBaHus, C y4ETOM pacIpelesieHHbIX MO KJIaccaM IMPOBEPSIEMBIX TPeOOBaHUN K
pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs U DJIEMEHTOB COJICPXKAHUS, TMPEACTaBICHHBIX B YHUBEPCAIHLHOM
KoaudukaTope mo xumuu, KoHienuu npernogaBanus yaeOHOTO MpeaMeTa «XUMHUS», B
oOpa3oBaTebHbIX opranuzanusax PO, peain3yrommx OCHOBHbIE 00111€00pa30oBaTEIbHbIC
MIPOTrPaMMBl.

OO0was xapakTepucTuKa y4eOHOro npeamera « XuMus»

VYueOnpiii  mpeamer  «XUMHS» ~ BXOAUT B MNPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIe TpeaMETh». B cucteMe ecTecTBEHHOHAay4HOro oOpa3oBaHUs
XUMUS KaK Y4E€OHBIN NMpeaIMET 3aHUMAET BaXKHOE MECTO B MTO3HAHUU 3aKOHOB MPUPO/IBI,
(GbOpMHpPOBAaHMM HAYYHOW KApTUHBI MHUpPA, CO3JaHUU OCHOBBI XUMUYECKUX 3HAHHM,
HEOOXOJUMBIX JUIsl TTOBCEIHEBHOM »KW3HHU, HABBIKOB 3JI0POBOTO M 0€30MacHOro st
YeloBeKa W OKpYXaloled ero cpeapl oOpa3a >XKH3HH, a TakKe B BOCIHTAHUH
AKOJIOTMYECKON KYIbTYPBHI.

YCnemHocTh M3y4eHUsi XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHUYECKUM SI3BIKOM,
coONto/IeHneM TpaBuil  Oe30macHOd paboThl TPHU  BBIMOJHEHUU XUMUYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYHCIICHHBIX CBSI3€M XUMHH C JIPYTUMU NpPEeAMETaMu
IIKOJIBHOT'O Kypca.

[Iporpamma BkJIOYaeT B c€0s1 OCHOBBI HEOPTAHMUECKOW U OPraHUYECKOW XUMHH.
['maBHOI uaeel mporpamMmel SIBISIETCSL CO3/1aHUE 0A30BOI0 KOMILIEKCA OMOPHBIX 3HAHUM
M0 XMMUH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYYAIOIIUXCS M HX
0CcO0BbIM 00pa30BaTEIbLHBIM MTOTPEOHOCTSIM.

B coaepxanun naHHOrO Kypca mpeACTaBI€Hbl OCHOBOIIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAKOUIME H3YYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBUICUMOCTH HX CBOWCTB OT CTPOCHHUSA, MPOTHO3UPOBAHHWE CBOMCTB BEUIECTB,
HCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX MTPEBPALICHUM U yTEN YIIPABIEHUS UMHU
B LICJISIX MOJIYYEHHMS BEIIECTB U MATEPUAIIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUSI HEOPTAaHUYECKON XUMHUH COCTABIIIET aTOMHO-
MoJiekyisipHoe yueHue, llepuonmueckumii 3akoH JI.MI. MeHneneeBa ¢ KpaTkuMu
CBEICHUAMU O CTPOCHHMH aTOMa, BHAAX XHMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
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MPOTEKAHUS XUMHUECKUX PEAKIIHIA.

B u3ydyenun Kypca 3HauMTeNbHAs POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U J1a00paTOpHBIX pabOT, OMHCAHHUIO PE3YJIHTATOB
YYEHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUI0O HOPM U TpaBui Oe30macHoi padoThl B
XUMHUYECKOM J1abopaTOpUu.

Peanu3zauus naHHoON nporpaMMel B nporecce 00y4eHus MO3BOJUT 00ydarouumcs
¢ 3IIP ycBoUTH KJIFOUEBBIE XUMUUECKUE KOMIIETEHIIMU U IOHSTH POJIb U 3HAYEHUE XUMUU
Cpely APYTUX HAyK O MPUPOJIE.

N3ydyenne xumum crnocoOCTByeT (OPMUPOBAHUIO y OOYYAIOMIUXCS HAYYHOTO
MHUpPOBO33pEHUS, OCBOCHMIO OOIEHAyYHBIX METOAOB (HaOMIOAEHHE, HW3MEPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOIO NPUMEHEHUS HAy4YHBIX
3HAHMM, OCHOBAHHOI'O HA MEXIIPEIMETHBIX CBS34X € IpeaMeTraMu «OKpYKaroIui MUp»,
«Duzuka», «buonorusy, «l'eorpadus», «MaremaTtuka» U (GOPMUPYET KOMIIETECHIIHUH,
HEO0OXOIMMBIE JJTSI POIOJDKEHUS 00pa30BaHuUs B 00JIaCTH €CTECTBEHHBIX HayK.

N3yyenne xumMum CcrnocoOCTByeT pa3BuTuio y oOydvaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAILHOM  TIpaMOTHOCTH,  YMEHHUS
BOCIIPUHUMATh W KPUTHUYECKH aHAIU3UPOBaTh HWH(GOPMALMIO, TPEACTABICHHYIO B
pa3nuyHbIX (opMax. 3HAYUMOCTh MpeaMeTa ISl Pa3BUTHS >KU3HEHHOW KOMIIETEHIIMH
oOyuvaromnxca ¢ 3[IP 3akimrodaercss B yCBOGHMM OCHOBBI XWMHYECKHX 3HAHMM,
HEOOXOIUMBIX JJI TOBCEIHEBHOM >W3HU, HABBIKOB 3/I0POBOTO M 0OE€30MacHOro s
YeJloBeKa U OKPY’KaIoLIEed ero cpeibl o0pasza >KU3HU; (OPMUPOBAHUU IKOJIOTMUECKOU
KYJIbTYPBHI.

[Iporpamma oTpaxkaeT cojep:kaHue OOy4eHHs MPEAMETY «XHUMHSI» C Y4ETOM
0co0bIX 00pa3zoBarenbHbIX MoTpeOHocTel oOyuaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XUMUs» MPEJICTABISAECT ONPENEIECHHYIO0 TPYAHOCTh MJisi 00YYaroUuuxcs C
3I1P. D10 CcBA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON AEATEIbHOCTH, NEPUOANUYECKUMU
KOoJIeOaHUSIMU BHUMAaHMSI, MAJIBIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO OOIIIETo 3amaca
3HAHWM, MOHW)KEHHBIM I1O3HABATEIbHBIM WHTEPECOM U HU3KMM YpPOBHEM PEYEBOIO
pa3BUTHSL.

Jlnst mpeononeHuss TPYAHOCTEH B H3YYEHUU YUEeOHOro mpeaMera «XUMUsH
HeoOxonMMa ajganTanus o0bemMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYYaromIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTHS:
UCIIOJIb30BAaHUE AITOPUTMOB, BHYTPHUIIPEAMETHBIX UM  MEXKIPEIMETHBIX CBS3EH,
MOCTENEHHOE YCIOKHEHUE U3Yy4aeMOro MaTepuara.

[Ipy wu3ydeHHUM XUMUU HEOOXOJIMMO OCYILIECTBIATh B3aUMOJCHCTBUE Ha
MOJIUCEHCOPHON OCHOBE.

Teopernueckuii Marepuaig peKOMEHAYETCS U3ydaTh B MPOLIECCE NMPAKTUYECKON
JesTeNbHOCTU. BO3MOXKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha PEIICHUE 33]]a4 B CBSI3U CO
CIOKHOCTBbIO aHanu3a Tekcra oOywarommmuca c¢ 3I[IP. Opranuueckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIBLHON JIEATETbHOCTH OOYYaloUIMXCsl Ha YpOKax XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHE MPU U3YYEHUH XUMHH YIENSIETCS MU3YYEHHUIO «CKBO3HBIX»
MOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaIa.



Hean n 3agaun n3yyeHus1 y4eOHOro npeamera « XuMus»

Obwue yenu wu3ydeHHUs Yy4eOHOro ImpenMera «XHUMHA» TPEACTABICHB B
[IpumepHoii  paboueil mporpaMme OCHOBHOro  obOmiero obOpasoBanus. OHH
aKTyaJIM3UPOBAHBl C YYE€TOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOIO OOLIEro
oOpa30oBaHHUs, HAMPABICHHOCTH OOYYEHHUS Ha Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dbopmupoBaHue €€ HHTeNJIeKTa W o0miell KyabTypbl. OO0yyeHue yMEHHIO YYUThCA U
MPOAOJKATh CBOE 00pa30BaHNE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SIBJISIETCS OJJHOU U3
BaXHEHIINX (PYHKIMI y4eOHBIX MPEIMETOB, B TOM YUCIIE U «X UMUK,

Hnsa oOyuatomuxca ¢ 3I1P, tak ke, kKak U AJi1 HOPMATHBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBauBaIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMHUHHPYIOLIEE 3HaYE€HUE TPUOOPETAIOT TaKHUE yeau, Kak:

* (popmupoBaHME  MHTEUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TMPUHATUIO  PEUIEHUH, CIOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSAM KHU3HU;

" HamnpaBJIEHHOCTh OOYYEHMsS Ha CHUCTEMAaTHYECKOE MPUOOIIECHHE YYallUXCs K
CaMOCTOSATEJIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM U MPaKTHYECKHM
METOoJ]aM TO3HaHMs, (POPMHUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEW K
XUMUH;

* o0ecredyeHue YCI0BU, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO 00YJAIOIIUMUCS OIbITa
Pa3HOO0pa3HON JEeATENbHOCTH, MMO3HAHUS M CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIINI ), UMEIOUIUX YHUBEPCATbHOE 3HAUCHHE JJIs1 Pa3JIMYHBIX
BUJIOB JIESITEIBHOCTH;

" (opMupoBaHUE YMEHUI OOBICHITH U OLICHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHHMH 3HAHUU U OIIBITA, [IOJIYYEHHBIX IIPU U3YUEHUN XUMUH;

* (opMupoBaHue y OOYYAIOHIMXCS TYMAHUCTUYECKHUX OTHOILIECHUW, MOHUMAHUSA
[EHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BBIPAOOTKH 3KOJIOTHYECKH 1L[EIeco00pa3Horo
NOBEJICHUSI B OBITY U TPYAOBOW JEATENbHOCTH B IIENAX COXPAHEHHUs CBOETO
3I0POBBS U OKPYKAIOLIEW NPUPOAHON CPENBL;

" pa3BUTHE MOTHBAIMM K OOYYCHHWIO, CIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCTIMTAHUI0 Ha OCHOBE YCBOEHHsS OOIIECYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGMIs U HANpPaBIEHHOCTH AalbHEHIIEro
o0y4eHus.

Kypc HanpaBiieH Ha pellleHre CAeAYIINX 3a0ay, 00eCeunBaOIUX PeaTn3aluio
JMYHOCTHO-OPUEHTUPOBAHHOIO U JIEATEIBHOCTHOIO IMOAXOJIOB K OOYYEHHUI0 XHMHU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOr0O 00111€T0 00pa30BaHUs:

* (popmupoBaHHE TMEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX MPEICTaBICHUNA O
BEILIECTBAX, MX TMPEBPALICHUSAX W TMPAKTUYECKOM IPUMEHEHUHU; OBJIAJICHUE
HNOHSITUIHBIM aIapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" OCO3HAHME OOBEKTHUBHOW 3HAUMMOCTH OCHOB XMMHUYECKOW HAayKH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBpPALIEHUN HEOPraHUYECKUX U
OPraHMYEeCKUX BEIIECTB KAK OCHOBbI MHOTMX SIBJIE€HHUW >XUBOW M HEKHUBOU
NPUPO/IBL; YIyOJIeHue MpeICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIaJICHWE OCHOBAMH XUMUYECKOW TPAMOTHOCTH: CTIOCOOHOCTHIO aHAIM3UPOBATH
1 00BbEKTUBHO OIICHUBATH JKU3HCHHBIC CUTYAIIUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
Oe3omacHOro oOpalleHHss C BEIIECTBAMH, HCIIOIb3YEMBIMH B TIOBCEIHEBHOM
KU3HW, YMCHHUEM aHaJU3MPOBaTh W IUIAHUPOBATH DKOJOTUYECKH O€30IMacHOe
MOBEJICHHE B IIEJIIX COXPAHEHUS 3/I0POBbS U OKPY>KAIOIIEH CPEJIbL;

* (GopMHUpOBaHUE YMEHUH YCTAHABIIMBATh CBSI3U MEXKIY PEaIbHO HaOJII01aeMBIMU
XUMUYECKUMU SIBJICHUSIMA W TPOIECCAMH, MPOUCXOMSIIIMMH B MHKPOMHPE,
OOBSCHATh TPUUYMHBI MHOT000pa3vs BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa M CTPOCHHUS, a TAKKE 3aBUCHUMOCTb MPUMEHEHHS BEIIECTB OT UX CBOWCTB;

" MPUOOpPETEHHE OIbBITA MCIOIH30BAHMS PA3TUYHBIX METOIOB M3y4YEHUsS BEIIECTB,
HAOJIFOICHHSI 32 WX TMPEBPAIICHUSIMU TIPH TIPOBEICHUN HECIOKHBIX XHMHYECCKUX
AKCIIEPUMEHTOB C UCIIOIF30BAaHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U IPHOOPOB;

* (popmupoBaHWE TPEICTABICHUNA O 3HAYCHWHM XUMHUYECKOW HAYKH M PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKUX TMPOOJIEM, B TOM YHCIEC B TNPEIOTBPAIICHUH
TEXHOTEHHBIX U HKOJIOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpPA U AJANITAIIMU Y4eOHOT0 MAaTEepPHUAJIa M0 XUMHUHU

OO6yuenue ydeOHOMY mpeaMeTy «XHUMHUS» HEOOXOJUMO CTPOUTHh HA CO3JIaHUH
ONTUMAJIBHBIX YCIIOBUM AJII YCBOCHMSI MPOTrPaMMHOI0 Marepuajia OO0ydyarolUMHCS C
3I1P. Bombmioe BHUMaHHE JOMKHO OBITH ynelaeHO OTOOpy ydeOHOro Mmarepuaia B
COOTBETCTBUH C MPUHIUIIOM JOCTYIHOCTH MPHU COXPAHEHHH OO0IIero 0a30BOro ypOBHSI.
OH 0JTKeH MO COIEP KaHMIO U 00BEMY OBITh aIaITUPOBAHHBIM AJ14 oOyyvaronuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIME MOTPpEOHOCTSIMU. ClieTyeT 00JIerIuTh
oBlaZieHre MarepuasioM oOydaromumucs ¢ 3[IP mocpeacTtBoM ero eTaabHOTO
OOBSICHEHHSI C CHCTEMaTHYEeCKHMM TOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKOM B
NPUMEHEHUU 3HAHUI C HKCIOJIb30BAHUEM IPUEMOB AJNTOPUTMHU3AIMK U BHU3YyaJTbHBIX
OIop, 00yUeHHs CTPYKTYPHUPOBAHUIO MaTepHaa.

Bonbiioe 3HadueHue 11s1 MOJHOLIEHHOTO YCBOEHHUS y4eOHOrOo marepualia UMeeT
OIopa Ha MEXIPEIMETHBIC CBS3M BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU Tpeameramu  Kak «['eorpadusi», «Dusukan, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJUH M TOT € Y4YeOHbIH MaTepualn C pa3HbIX TOYEK 3PEHHS,
MEXKIPEAMETHBIE CBA3H CIIOCOOCTBYIOT €r0 JYYIIEMY OCMBICIECHHIO, 0ojiee MPOYHOMY
3aKPEIUICHUIO MOJTYyYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHUIA.

[Ipr mOATOTOBKE K YpOKaM y4YHUTENb JOJDKEH MPEaycMOTpeTh (popMHUpOBaHHE Y
o0yJarouuxcs yMEHU aHAIU3UPOBaTh, CPAaBHUBAThH, 0000IIATh U3ydyaeMblil MaTepua,
IUTAHUPOBATh TPENICTOSIIYI0 pPaboTy, OCYIIECTBISATH CaMOKOHTposib. HeoOxomumo
MOCTOSTHHO ~CJIEAUTh 3@ TPABWIBHOCTBIO pPEYeBOro OGOpPMIICHHS BBICKA3bIBAHUN
obyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOEHHOCTAMM TOBENCHUSIM JAesTelIbHOCTH obOydvatouuxcs ¢ 311P
(pacTOPMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAUM CTPOXKAWIIMKA  KOHTPOJIb
COOJIIO/ICHUSI TIPABUJI TEXHUKHU O€30MAaCHOCTH MPHU MPOBEICHUH JabopaTOPHBIX paboT B
XUMUYECKOM KaOUHETE.



IIpuMepHbIe BUaBI AesTebHOCTH 00ydaomuxcs ¢ 3I1P, 06ycioBiieHHbIE 0COOBIMU
o0pa3oBareIbHBIMU MOTPEOHOCTAMHU U 00ecneYnBalOIIHe OCMbICJIEHHOE OCBOEHHE
coJiepKaHNu 00Pa30BaHUA MO NpeaMeTy «XUMH»

Conepxanue BUgoB aestenbHocTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuu
OIpeNIesieTCsl UX 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMHU. [loMUMO mIMPOKO
ucnosb3dyembix B OOIT OOO o0mux st Bcex 0O0y4arolMXCs BUIOB JAESITEIbHOCTH
ClIelyeT YCWIHTb BHUIbl JAEATEIbHOCTH, cleuu(puyHble A8 JaHHOM KaTeropuu
oOy4aromuxcs, JUisi 00ECIIeYeHHs] OCMBICIEHHOTO OCBOEHUS CO/IepKaHUsl 00pa30BaHMS
M0 TIPEeIMETY: YCHUIICHHUE MPEIMETHO-TIPAKTHUECKON EATEIbHOCTH C aKTUBHM3AIHeH
CEHCOPHBIX CHUCTEM; YEpElOBAaHUE BUJIOB JIEATEIbHOCTH, 3aJEHCTBYIOIIUX pa3IUYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpOi Ha allfOPUTM; «IOIIAaroBOCTH» B
M3Y4YEHUU MaTepuaia; KUCIOJIb30BaHHUE JOMOJHUTEIBHON BU3YyaJbHOM OHOpHI (TUIAaHBI,
o0pa3libl, CXeMbI, 111a0J0HBI, ONOpHbIE TabnuLbl). {11 pa3BuTus y ooyyatomuxcs ¢ 3I1P
yMEHHs JefaTh BBIBOABI, (DOPMHUPOBAHUATPAMOTHOTO  PEUYEBOI'O BBHICKA3bIBAHHUS
HEOOXOAMMO HCIIOJIb30BaTh OMOPHbIE cI0Ba U Kiuiie. Ocoboe BHUMaHHUE CIIETYET
YIEIUTh OOYICHHUIO CTPYKTYPUPOBAHUIO MaTepHala: COCTaBICHHE PUCYHOUYHBIX U
BepOaJIbHBIX CXEM, COCTaBJIICHHE TaOJMI, COCTAaBJICHHE KIacCHPUKAIMU C
0003HaYE€HHBIMHI OCHOBAHUSMU 7151 KITACCU(UKAIIUYU 1 HATIOJIHEHUE UX TIPUMEpaMHu U JIp.
[IpumepHas TemaTuyeckas U TepMUHOJIOTHYECKas Jekcuka cooTBeTcTByeT OOII
000.

Jns obyuaromuxcss ¢ 3IIP cyliecTBEeHHbIMH SBISIFOTCS TpPHEMBI PabOTHI ¢
JEKCUYECKUM MaTepuaioM 1o mpenMery. IIpoBoautcs cnenuanbHas pabora 1O
BBEJICHUIO B AaKTHBHBIA CJIOBAph OOYYAIOMIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHU.
N3ydaemble TepMUHBI BBOZSTCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTenbHA BH3yajbHas
NOJJEPAKKa, AITOPUTMBI paObOThI C ONPEIEICHUEM, OITOPHBIE CXEMbI JJIs aKTyaJu3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera «XumMus» B y4eOHOM IJIaHE

B coorBercTtBUM ¢ DemepalibHBIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs y4eOHBIN MpeameT «XUMHUS» BXOIUT B
MPEIMETHYI0 00J1acTh «ECTECTBEHHOHAYUYHBIE TPEIMETH» H SBISICTCS 00s3aTCIIbHBIM
TUTSI I3yYCHUS.

Y4eOHBIM MITaHOM Ha €€ U3yUYeHHE OTBEICHO 64 yueOHBIX Yaca — 110 2 4 B HEJIEIIIO
B 8 KJ1acce.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«XHUMUs» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIIMS K 00Y4EHHIO U LI€JICHANPABICHHON TO3HABATENbHOM 1€ TEIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHUE JIUYHOTO OIbITa, HAOMIOIEHUN 32 XUMHUYECKUMU
DKCIIEPUMEHTAMH;

OpUEHTAlMsI Ha MpaBWila HHAUBUAYAIbHOIO U KOJUIEKTMBHOI'O O€30M1aCHOIO
MTOBEJICHUSI IIPU B3aMMOJIEVCTBUH C XUMUYECKAMU BELIECTBAMU U COETMHEHUSMU;

INpaKTHYECKOe U3ydyeHue npodeccuil U TpyJa pa3aIudyHOro pojaa, B TOM YUCIE Ha
OCHOBE TMPUMEHEHUS M3y4aeMoro IMpEeAMETHOr0 3HaHUs (Hampumep, JabopaHT
XUMHYECKOTO aHaJIN3a);

YB@XKEHHE K TPYIY U pe3yJibTaTaM TPYJIOBOM AEATEIbHOCTH;

FOTOBHOCTb K OCO3HAHHOMY NIOCTPOCHMIO JaJbHEWUIIEW WHAWUBUIYAJIbHON
TPaeKTOPUM OOpa3OBaHHs Ha OCHOBE OPUEHTUPOBKM B Mupe mpodeccuil u
poeccuOHaIbHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHOIIEHUS K TPYY;

OCO3HAaHUE CBOETO MOBEJIEHUS C TOUKH 3PEHUS ONMACHOCTU WU O€30MaCHOCTH IS
ceOsl WM JUIsl OKPYKAIOIIHX;

OCHOBBI JKOJIOTUYECKON KYJIBTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOr0 MBIIUIEHUS, TPUOOPETEHUE OMBITa SKOJIOIMUYECKH OPHUEHTUPOBAHHOM
IIPAKTUYECKOMN AEATEIbHOCTU B )KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE TOCJIEJACTBUNA W HENPUATHE BPEIHBIX IPUBBIYEK (yHOTpedJIeHUs
QJIKOTOJIS, HApKOTHUKOB, KypeHHs)) M UHBIX (opM Bpena s (U3MYECKOrO0 U
IICUXUYECKOT0 3/I0POBbS;

IPUHATHE PELICHUN B )KU3HEHHOW CUTYallMM HAa OCHOBE IIEPEHOCA NOJYyYECHHBIX B
X0J1€ O0y4eHHsI 3HAHUH B aKTyaJIbHYIO CUTYalLIUIO0, BOCIIOIHATh A€PUIUT HHPOPMALIHH;

TOTOBHOCTh OTOMpAaTh U UCHOJIb30BaTh HYKHYI0 MH(POPMAIUIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOM CUTYalUU.

METAIIPEIJMETHBIE PE3YJIBTATBI

Osnadenue yHugepcaibHblMU y4eOHbIMU ROZHABAMENbHBIMU OCUICIBUAMU:

BBISBJISITh IPUYUHBI U CJIIEACTBUS IMTPOCTHIX XUMUYECKUX SBJICHUN;

OCYILECTBIIATh CpaBHEHHE, KJIACCH(PUKAITNI0O XUMUUECKUX BEIIECTB 10 3aJaHHBIM
OCHOBAHUSIM M KPUTEPUSIM JIJIsI YKA3aHHBIX JJOTMYECKUX OMEpAIUii;

CTPOUTBH JIOTUYECKOE CYKAEHUE MOCIIE NPEABAPUTEIBHOTIO aHAIN3a, BKIIOYAIOIIEE
YCTAHOBJICHUE MPUYMHHO-CIICICTBEHHBIX CBA3EH;

BBISBJISIT  AeULIUTHl WMH(DOpPMAIIMKU, JaHHBIX, HEOOXOAUMBIX JJI PEIICHUS
MMOCTABJICHHOM 3aJ1a4M;



npeoOpa3oBeIBaTh MH(POPMAIMIO M3 OJHOTO BUAA B APYrod (TaOiuIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHATh U MPEOOPA30OBBIBATh 3HAKU U CUMBOJIbI, MOJIEIHN U CXEMBbI
TUTSI peIeHHs] Y4eOHBIX M MIO3HABATEIBHBIX 33J1a4 C MIOMOIIBIO MTe/1arora;

C TIOMOIIBIO MEAArora MPOBOJUTh XUMUYECKUN OIIBIT, HECIIOKHBIA IKCIIEPUMEHT,
JUIsl YCTAHOBJICHUSI OCOOCHHOCTEW 00bEeKTa U3YUEHUSsI, MPUUNHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCUMOCTEH 00bEKTOB MEXTY COOOii;

C TOMOIIBI0 TEeAarora WId CamMoCTOSATEIbHO (OPMYIUPOBATh OOOOIIEHUS H
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUSI, OTIbITA;

IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE XUMHUYECKHX MPOLECCOB M  UX
MOCTIC/ICTBUS,

UCKaTh WM OTOMpaTh WH(POPMAIUIO WM JaHHBIE U3 HCTOYHUKOB C YYETOM
NpeIJI0KEHHON yueOHOM 3a71auu 1 3a/IaHHbIX KPUTEPHUEB.

Osnaodenue ynugepcanbHoIMu yueOHbIMU KOMMYHUKAMUGHBIMU OCUCIEUAMUL:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpyMIe (ONpenesTh o0Iue e,
pacrpeensTh poiu, J0rOBapUBATLCA IPYT C APYrOM U T. 11.).

C HOMOIIBIO TE€1arora Wi CaMOCTOSTEIIBHO COCTaBJISITh YCTHBIE U NMHCbMEHHBIE
TEKCThl C HMCIOJIb30BAHUEM WILTIOCTPATUBHBIX MATEPHUATIOB [JI BBICTYIUICHUS IE€pe.
ayAUTOPUEN;

OpraHU30BbIBAaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh MHAUBUIYAIHHO U B TPYINE: HAXOJUTH 0OIIIee
pelieHre U pazpemarb KOH(IUKTHI HAa OCHOBE COIJIACOBAHMS TO3UIMH M ydera
HWHTEpPEeCcoB; (OpMYJIUPOBATH, APTYMEHTHPOBATh U OTCTaUBaTh CBOE MHECHHUE;

OIICHUBATh KaYeCTBO CBOETO BKJIA/a B OOIMIMUNA MPOIYKT, MPUHUMATH U PA3ICIATh
OTBETCTBEHHOCTh U MPOSABIISITH TOTOBHOCTH K MTPEAOCTABIEHUIO OTYETA NIEPE TPYIIION.

Osnadenue ynugepcanbHolMu YUeOHbIMU PeZYIAMUCHHIMU OCUCHEUAMU:

oOHapyxuBaTh M (OPMYJIHPOBATH Y4EOHYIO MpOOJIEMy, ONPENeNaTh Iehb
y4eOHOM NeSITeNbHOCTH;

BJIAJICTh OCHOBAaMH CAaMOKOHTPOJISI, CAMOOLICHKH, TPHUHATHS PEIICHUA W
OCYIIECTBJICHUS] OCO3HAHHOI'0 BHIOOpA B YUeOHOM M MO3HABATEIbHOM JEATEIbHOCTH;

COOTHOCUTh CBOM JICMCTBHUSl C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLECCE HOCTHXKEHHUSI PEe3ysibTara, ONPEAECAThH
CIOCOOBI ICUCTBUM B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICUCTBHS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYaLIUEN;

JaBaTh AJICKBATHYIO OLIEHKY CHUTyalluM W Npemiaratb IUIaH €€ HW3MEHEHUS;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTbH MPU PEIICHUHN y4eOHOU
3a/1a4H;

NOHUMAaTh MPUYMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblid pe3yibTaT
NESTEbHOCTH, ONPEACNATh MO3UTHBHBIE W3MEHEHUS M HANpaBJeHUs, TpeOyromnue
nanbHenIel padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €0 MHEHUIO.



HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTEILHOTO COJIEPKAHUSI,
YCTaHOBIICHHOT'O JaHHOW NPUMEpPHON paboyell NporpaMMoM, BBIJENSIIOT: HAay4YHbIE
3HaHUS, YMEHUS U CHOCOOBI JEHCTBUH, crienuuyeckue sl y4eOHOro npeaMera
«XuUMUsA», BUIBl JEATEIPHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETAIUHu,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX U HOBBIX CUTYaIIUSIX:

® [IPEJCTABIICHHE O 3aKOHOMEPHOCTSAX M TIMO3HABAEMOCTH SIBIICHUM MPUPOAbI,

NOHUMaHUEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAYKHU KakK 0OJacTH

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIEel KyJIbTYpPhl U MPAKTUYECKOU

JESITeTHHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO OOIIECTBA; TOHMMAaHUE MECTa

XUMUHU CPEIIU JPYTUX €CTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAMU MOHATUITHOTO anmnapaTa i CUMBOJIMYECKOTO SI3bIKa XUMUU JIJISI
cocTaBieHHusT (POpPMYyNl HEOPTraHWYECKUX BEIIECTB, YPABHEHUM XUMHUYECKUX
peakuuii (C Omopoil Ha aNropuT™M Y4eOHBIX JEWUCTBUIA); BiaJeHHE OCHOBAMHU
xumudeckoit HomeHkIatypbl (IUPAC u TpuBHanbHON) U yMEHHE HCIIOIB30BaTh €€

JUISL pelieHus y4eOHO-TIO3HABaTENbHBIX 3a7a4 C MOMOIIBIO YUYHUTENs, YMEHHE

UCIIOJIb30BaTh MOJIEAU [IJIi OOBSCHEHUS CTPOEHUS aTOMOB M MOJIEKYJI IO

AJITOPUTMY C OIOPOI Ha ONpPEICTCHHUS;

® MIPE/CTABIICHUE O CUCTEME XMMHYECKUX 3HAHUN U YMEHHUE C TOMOUIBIO YUUTEIS

NPUMEHSATh CHUCTEMY XUMUUYECKUX 3HAHUU JJIsI YCTAHOBJIEHUS B3aUMOCBS3Ei

MEXIy M3YYEHHBIM MATEpHUAJIOM U MPU MOJYYEHUM HOBBIX 3HAHHI, a TaKKe B

MpOIIECCe BBIMOJHEHUS YYEOHBIX 3aJaHUl U TpU paboTe ¢ HCTOUYHHKAMH

XUMHUYECKON HH(POPMAIINH, KOTOPasi BKIFOUYALT:

BOKHEUIIINE XUMUYECKHUE TOHSTHS: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi W MOJEKYJspHas MAacChl, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJSPHBIA O0OBEM, OKCHJ, KHUCIO0Ta, OCHOBAaHHE, COJIb (CpemHsis),
XUMUYECKasi peaklus, pEakluu COCIUHEHMS, PEaKIUU Pa3JIO0XKEeHUS, peaKIuu
3aMellleHUs, peakiuu oOMeHa, TerIoBoi A((dEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peakIiuu, pacTBOp, MaccoBasi JOJs XMMHUYECKOTO 3JIEMEHTAa B COCAMHEHHH, MAacCOBas
JI0JI1 Y TIPOLIEHTHAs! KOHIIEHTPALKsI BEIIECTBA B PACTBOPE, AIPO aTOMa, JJIEKTPUUECKUIA
CJIOW aToMa, aTOMHas OpOUTallb, paguyCc aToma, BaJeHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMUYECKasi CBSI3b, AJIEKTPOOTPULIATENILHOCTD, MOJSPHAs U HEMOJSpHAs KOBaJEHTHAas
CBsI3b, MOHHAsl CBsI3b, METAJUIMUECKas CBs3b, KpHUCTAJUIMYECKas pelieTka (aToMHas,
WOHHAsA, METaJUIMYecKas, MOJICKYJsipHasi), MOH, KAaTUOH, AaHHOH, JJICKTPOJIUT U HE
ANEKTPOJIUT,  AJIEKTPOJIUTHYECKAss JHUCCOIMAIMSA, pPEaKIMd HOHHOTO OOMeEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEaKIMU, OKHUCIUTEIh U  BOCCTAaHOBUTEIb,
OKHCJIEHHE U BOCCTAaHOBJICHUE, DJIEKTPOJIM3, XMMHUUYECKOE PABHOBECUE, OOpaTUMBbIE U
HEeOOpaTUMBbIE PEaKIUU, CKOPOCTh XUMHUYECKON peakluu, KaTalu3aTtop, MNpeeibHO
nonyctumas konrentpanus (I1/1K), koppo3ust MmeTanioB, CIUIaBhI;

OCHOBOITOJIAraloIre 3aKOHbI XUMUU: 3aKOH COXpaHeHMs Macchl, [lepuonnueckuii
3akoH [[. 1. MeHaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUU XHMHUHU: AaTOMHO-MOJIEKYJSIDHAsE TEOpHs, TEOPHUSl IIIEKTPOIUTHUECKON
JTUCCOIMAIINM, a TaK)Ke MPEJCTABICHUS O HAYYHBIX METOAAaX MO3HAHUS, B TOM YHCIIE
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AKCHEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOAAX HCCIEOBAHUS BELIECTB M M3YUYECHUS
XAMUYECKUX PEaKIU;

® [IPEJCTABIICHHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JE€KTPOOTPULATENBHOCTh), MPOCTBIX MU CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3J1eMEeHTOB B [lepuoanueckoii cucteMe (B MaJIbIX IEPUOJAX U TTIABHBIX
NOJrPYIIAax) W 3JIEKTPOHHOI'O CTPOEHUS aToMa; YMEHHE OOBSACHATH CBA3b
NOJIOKEHHUsT  dneMeHta B llepmogmyecko  cucremMe € YUCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB U 3apsij
anpa, oOIlee YUCIO JJIEKTPOHOB), pacOpelelI€HUEM  3JIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIHS W KaJblLuf;
KJacCU(UIMPOBaTh XMMUYECKHE DJIEMEHTHl C OINOpOM Ha  OINpeAeseHHUs
dbuznyeckoro cMpicia MUQPPOBBIX TAHHBIX MTEPUOTMIECKON TAOJIHIIH;

® yMEHHE KJIACCU(PHUIIMPOBATH XUMUYECKUE JIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA U
XUMHYECKUE PEAKIIMU C ONOPOM HA CXEMBI; ONPEAECIATh BAJEHTHOCTh U CTEIEHb
OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB, BHJ XHMHYECKOH CBA3M U THI
KPUCTAJJINYECKOW CTPYKTYpPbl B COEAMHEHHUSX, 3apsA] HOHA, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOpAaX BEILECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIb U BOCCTAHOBUTEIb
10 aJITOPUTMY YUEOHBIX JIEUCTBHIA;

® yYMEHHME XapakTEepH30BaTh C OMNOPOM Ha cxeMmy (U3HUYECKHME U XUMHYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOIOPO, TpaduT, ammas, KpeMHHUH,
asor, ¢ocdop, cepa, XJI0p, HATPUM, KAJIMA, MarHUH, KaJIbITUH, ATFOMAHHH, KeJIe30)
U CIIOKHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX pacTBOpOB (BOAa, aMMMAK,
XJIOPOBOAOPOA, CEPOBOAOPOA, OKCHABI U rujpokcusibl metamios I - IIA rpynm,
amomunust, meau (II), nmnaka, xenesa (I u 1), okcunsr yraepoma (II u V),
kpemuus (IV), azora u gpocdopa (III u V), cepsr (IV u VI), cepnucras, cepnas,
a30TucTas, a3oTHas, ¢ocdopHas, yrojapbHas, KPEMHHEBas KUCJIOTa W UX COJH);
ONMUCHIBATh C ONOPOM HA IUIAH M KIFOYEBBIE CIIOBA; YMEHUE IIPOTHO3UPOBATH U
XapaKTeprU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHMS
MOCJIE MPEABAPUTEIIFHOIO aHaIW3a IOJ PYKOBOACTBOM II€arora, MpUMEHEHHUE
BEILECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTb IPOTEKAHUS XUMHYECKUX
NpEBpPAlICHUd B pa3IMYHBIX YCIOBUSX, BJIUSHHE BEUIECTB MU XHUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOLIYI0 IPUPOAHYIO CPENY;

® YMEHHME COCTaBJIATh MO 00pa3ly, CXeMe, aIrOpUTMy Y4EeOHBIX JEUCTBHI
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS! peakuuil (B TOM YHUCJE PEAKIUl MOHHOIO
OoOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN), HIUTIOCTPUPYIOLIUX
XUMHYECKHUE CBOWCTBA M3YUEHHBIX KJIACCOB / TPYII HEOPTaHUYECKUX BEUIECTB, a
TaKXe MOJATBEPKIAIOIINX T€HETUUYECKYIO B3aUMOCBSI3b MEKY HUMU;

® YMEHHE BBIYUCIATH OTHOCHUTEIBHYI) MOJIEKYJSIDPHYIO M MOJSPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJII0 XMMHUYECKOIO JJIEMEHTa B COCAMHEHUH, MAaCCOBYIO
JIOJTII0 BEILECTBA B PACTBOPE, KOJUYECTBO BEILIECTBA U €0 Maccy, 00bEM razoB ¢
ornopoit Ha oOmume (QopMyJbl; YMEHHE TNPOBOJUTH PACUYEThl MO YPaBHEHHUIM
XUMHUYECKUX pEeaKIMii W HaXOAWTh KOJWYECTBO BEIIEeCTBa, O0BEM U Maccy
peareHToB WJIM MPOJYKTOB PEAKIMU C OMOPO Ha oOpaszel, alropuT™M Y4eOHbBIX
JICUCTBUM;

10



® BIAJCHNE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUA (HAOII0/IeHNE, U3MEPEHHUE,

AKCIIEPUMEHT, MOJICTUPOBAHKE) TIPU M3YyYCHUHU BEIIECTB M XUMUYCCKUX SBJICHUN

C OMOpPOIl HA aNTOPUTM YUYEOHBIX JEHCTBUI; yMEHUE CHOPMYITHUPOBATH MPOOIeMy

Y MIPEUIOKHATH ITyTH €€ PEIICHHUS C TOMOIIBIO TIeAarora; 3HaHUEe OCHOB 0€301acHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0M M 1ab0paTOpHBIM

000pyA0BaHUEM;
® HAJIMYMUE NMPAKTUYECKUX HABBIKOB IIAHUPOBAHUS M OCYIICCTBICHUS CIICTYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB TT0JI PYKOBOACTBOM YUUTENS C OOCYXKICHUEM TIaHa

paboThI WIIK COCTaBICHUEM TaOIUIIbI:

W3Y4YCHHE U ONUcaHue (U3NIECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH U XUMUYECKUMU SBJICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTNE IPU3HAKY MPOTCKAHUS XUMUICCKUX PEaKITUH;

U3Y4YCHHE CIIOCOOOB pa3/ieJIieHUs] CMecel;

MOJTy4eHHE KUCIIOPO/Ia U U3YYEHHUE €ro CBOMCTB;

MOJTyYEHHE BOJIOPO/A M N3YyUEHUE €T0 CBONCTB;

MOJTyYE€HHE YTIIEKHUCIIOTO Ta3a U U3y4eHHUE ero CBOMCTB;

MOJTyYCHHE aMMHaKa U U3YUCHHUE €T0 CBOMCTB;

IIPUTCOTOBJICHUE PACTBOPOB C ONPEAECICHHON MacCCOBOM JI0JIEM PACTBOPEHHOI O
BEIIIECTBA;

WCCJICIOBAHUE W OMNHCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PAa3THMUHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTUioparxa u deHondranienHa) ajs
OTIPEICIICHHSI XapaKTepa Cpe/ibl B pacTBOPaX KUCIIOT U IIEIIOYECH;

U3YYCHHE B3aMMOJICHCTBHS KHCJIOT C MeETaUlaMHM, OKCHJIaMH METaJlIOB,
PacTBOPUMBIMU 1 HEPACTBOPHUMBIMU OCHOBAHHSIMH, COJISIMU;

MOJTyYCHHE HEPaCTBOPUMBIX OCHOBaHHIA,

BBEITECHEHHE OHOTO METaJljla IPYTUM M3 PacTBOpPA COJIH;

uccienoBanue aM(poTepHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;

pelleHre  HAKCIePUMEHTAJIbHBIX 3a7ad 1o TemMe «OCHOBHBIE — KJIACCHI
HEOPraHUYECKHUX COCTMHEHUIY;

pelIeHre  JIKCIEPUMEHTANIBHBIX  33a/lad 1o  TeMe  «DIEKTPOJIUTUYECKas
JTUCCOIIHATIHS,;

pelIeHre IKCIEPUMEHTANBHBIX 3a/ad Mo TemMe «BakHelrme HeMeTayulbl U UX
COCITUHCHHUS;

pelIeHe dKCTIEPUMEHTATBHBIX 3a/1a49 10 TeMe «BaxHele MeTaipl U uX
COCJTMHEHUSY;

XUMHUYECKHE SKCTICPUMEHTHI, HJUTFOCTPUPYIOITUE MMPU3HAKU MTPOTCKAHUS PEaKIIHA
WOHHOI'0 OOMEHa;

KaUeCTBEHHbIE PEAKIMHW Ha MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax MOHBI:
XJopun-, Opomuna-, woaua-, cyiabdar-, docdar-, KapOOHAT-, CHINKAT-aHUOHHI,
TUIPOKCUI-MOHBI, KATUOHBI aAMMOHMSI, MarHusi, KajibIlUs, allOMHHUS, Kene3a (2+) u
xenesa (3+), menu (2+), UHKa;

YMEHUE TPEACTABIATh PE3YNbTaThl JKCIEpUMEHTa B  (QopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(PUKOB M TAOJIHUIL ¥ BBISIBISITH SMITMPUIECKHE 3aKOHOMEPHOCTH;
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e RBJIaJICHUE MPaBWIAMH 0€30MacHOro oOpallleHus! C BEIeCTBaMU, HCIIOIb3yEMbIMU
B TIOBCEHEBHOM M3HU, a TaKXKe MpPaBWJIAMU IOBEJEHUS B LIEISIX COEpEHKEHUS
3I0pOBbSI U OKpPYXAIOLIEel MPUPOJHOM CpEeIbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3/EMCTBUS Ha >KMBbIE OPTaHU3MBbI OIPEEICHHBIX BEUIECTB, & TAKXKE CIIOCOOOB
YMEHBIIEHUSI U MNPEJOTBPALICHUS WX BPEAHOIO BO3JACHCTBUSA; MOHMMAaHHUE
3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOJOB JIJIsl OpraHu3Ma YeJI0BeKa;

® BJIQJICHUE OCHOBAMU XHUMHUYECKOW TIpaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
NPABUWIBHO HKCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaibHble YAOOpEHHs, METaulbl W CIUIaBbl, MPOAYKTHl MepepadOoTKu
NPUPOAHBIX HCTOYHUKOB YTJIEBOJIOPOAOB (YTJIsi, MPUPOJHOrO rasza, He)Th) B OBITY,
CEJIbCKOM  XO3SiCTBE, Ha IPOMU3BOACTBE; YMEHHUE MPUBOJUTH IPHUMEPHI
IPaBUJIBHOTO UCIIOJIb30BAHMS U3YUEHHBIX BEILIECTB U MATEPUAJIOB;

® YMEHHE YCTaHaBJIMBATh CBSA3M MEXIY PEAJbHO HaOMI01a€MbIMU XUMHYECKUMHU
SBJICHUSIMU U TPOILIECCAMU, MMPOUCXOSAIIMMH B MaKpO- U MUKPOMHpPE, OOBACHATH
OPUYUHBI MHOT00OOpa3usl BELIECTB; YMEHUE MHTETPUPOBATh XUMHUECKHE 3HAHMS
CO 3HAHUSIMU JPYTUX Y4eOHBIX MPEIMETOB C OMOIIbIO NIEAAr0ra;

e @pejicTaBieHHEe O cdepax NpoPecCHOHATBHONU JEeSTENbHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHIKEHUSAX
XUMHYECKON HAyKW; HaJM4uhe OIbITa paboThl C pa3IMYHBIMH HCTOYHHKAMU
UHpoOpMaMu O XUMHM (HaydyHO-TIONyJIsIpHAas  JUTepaTypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOpUTM: YMEHUE OOBEKTHBHO
OLIEHMBaTh MH(POpPMAIMIO O BEIIECTBaX, MX MPEBPAILCHUAX U MPAKTHUECKOM
IPUMEHEHUH.

TpeOoBaHusl K NMpeAMETHBIM Pe3yJbTATAM OCBOCHHSI Y4eOHOr0 mpeaMeTa
«XuMHUA», pacnpeaejeHHbIE 110 rogaM 00y4eHus

Pesynprartel mo rogam GOpMYIMPYIOTCS MO TPHUHIMIY J00aBICHHS HOBBIX
pe3yJIbTaTOB OT roja K roAy, YK€ Ha3BaHHbIE B NPEABIAYLIMX TOJAaxX ITO3ULMHU, Kak
MPaBUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPEHOIO rojia
[0 YMOJYaHUIO BKJIKOYAIOT PE3YyJIbTAaThl MPEAbIAYIIUX JIET).

8 KJIACC

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IIOHATHH: aToM, MOJIEKYJIa,
XMMHYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJTHOPOJIHASI), BaJICHTHOCTh, OTHOCHTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIICCTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JI0JIsI XMMHYECKOT'0 DJIEMEHTa
B COCIMHEHWH, MOJISIpHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
2/IeKMPOOMPUYAMETbHOCb?,  CTENIEHb  OKHUCJIECHMS,  XMMHUYECKas  peakius,
KiIaccu(UKaIs peakiyii: PeakluH COCIUHEHHWS, PEaKIUH pPAa3JI0KEHUS, PpPEaKIIHH
3aMEIICHUS, PEaKIIMK 00OMEHa, 9K30- U HJIOTEPMUYCCKUE PEAKIIUN;, Menio60tl d¢phpexm
peakyuu, SIpO aTOMa, DJICKTPOHHBIM CIOW aToMma, aTOMHas OpOMTalb, paJuyCc aToma,
XMMHYECKasl CBS3b, MOJIAPHAS W HEMOJISIpHAs KOBAJICHTHAS CBsI3b, HOHHAS CBS3b, MOH,

KaTUOH, aHWOH, PAacTBOpP, MaccoBas JOJis BellecTBa (MPOLICHTHAsT KOHIIEHTpAIus) B
pacTBOpE;
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WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHATHH (cM. m. 1) u
MPUMEHSTh 3TH MOHATHS IIPU ONMCAHUM BEIIECTB U MX IPEBPALICHUN;

UCIIOJIh30BaTh XUMUYECKYH) CHMBOJIUKY JJI COCTaBjeHUs (opMysn BelIecTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIIUi, JJIEKTPOHHOTO OallaHca;

OMPENIENATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTEIIEHb
OKHCJICHHUS DJIEMEHTOB B OMHAPHBIX COCIIUHEHUSX C OMOPON Ha OMpee/ieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC, NPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coenvHeHU 10 (QopMysnaM; BHJI XUMHUYECKOW CBS3M (KOBAJICHTHas W HMOHHAs) B
HEOPraHUYECKHNX COCIUHEHHUSIX;

MMETh IIPEJICTABJIEHHE O CUCTEME XHWMHWYECKHX 3HAHUW, YMETh C ITOMOIIBIO
YUYUTENSd MPUMEHATh CUCTEMY XMUMHUYECKHUX 3HAHWMW, JJISI YCTAHOBJIEHHSI B3aMMOCBSI3HU
MEXKTy U3Y4EHHBIM MaTePHaIOM M IIPHU MOJYYSHUH HOBBIX 3HAHHM, a TAaK)Ke MPU padoTe
C HUCTOYHUKAMU XuUMHYecKoW wuHPopmanuu. OpUEHTUPOBATHCS B TMOHATHUIX U
OIepUpPOBaTh UMU HA 0A30BOM YPOBHE, MPUMEHSATH MPHU BHITTOJIHCHAH YUCOHBIX 3aJaHUN
U pEIICHUH PacUeTHBIX 3aJlay C OMOPON Ha AJITOPUTM yYEOHBIX JEUCTBUI M3yYEHHBIC
3aKOHBI M TEOPHUU: 3aKOH COXpaHEeHUs Macchl, [lepuonnueckuii 3akoH J1.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMABa, 3aKOH ABOTaJpo; aTOMHO-MOJICKYJIApHAs TEOpUs.
CooTHOCUTH O0O3HAYECHHS, KOTOphIe MMeETcs B Tabnuie «llepuonuueckas cucrema
xumudeckux snemeHtoB JI. WM. MengeneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHMS aTOMOB XHMHMUYECKHUX DJIEMEHTOB (COCTaB M 3apsii szpa, oO0IIee YHCIIO
AJIEKTPOHOB U PACIPE/ICTICHUE UX T10 IEKTPOHHBIM CJIOSM);

KJIACCH(UIIUPOBATh XMUMHUYECKUE DJEMCHTHI, HCOPraHWYECKHE BEISCTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy y4YacTBYIOIIUX B PEAKI[MU BEIIECTB, IO
TEII0BOMY 3(P(heKTy, M0 U3MEHEHUIO CTETEHU OKHUCJICHUS XUMUYECKUX AJIEMEHTOB) C
OMOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA  BEIECTB
PAa3JIUYHBIX KJIACCOB, IMOJATBEPXKIAS ONMUCAHWE MPUMEPAMU MOJICKYJISAPHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIMI C ONTOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX IOCIE
MpEeABAPUTEILHOI0 00CYXKICHUS C TIEarorom;

BBIUHUCIISAITH OTHOCHUTEIBHYKD MOJIEKYJIAPHYIO W MOJISIDHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIO XMMHUUYECKOTO 3JIEeMEHTa Mo (Gopmysie COSNMHEHUS;, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOW PEAKUUU C
OMOpO Ha aJTOPUTM;

MPUMEHSATh OCHOBHBIE OINEPAIMUA MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHHE, 0000IIeHEe,CUCTEMAaTH3alINs, KJIacCU(UKAIUs, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3¢ — JUIS M3YYCHUS CBOWCTB BEIIECTB M XUMHYECKHX
peaKkImii, E€CTECTBEHHO-HAyYHBI€ METOJbl TIO3HAHUS — HAONIOACHUE, W3MEpCHHE,

MOJIETTUPOBAHUE, IKCTIEPUMEHT (PeanbHblii U MblC/IeHHblll) TIOJ] PYKOBOJACTBOM I1€1arora;
CJIeIOBaTh MIpaBUjiaM MOJb30BaHUS XUMUYECKON MOCYA0M U JIa0OpaTOPHBIM
o0opyaoBaHUEM, a TAK)KE MPaBWJIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
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WHCTPYKIIUSMH TI0 BBIMIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB 10 TIOTYYEHUIO U
coOMpaHio Ta3000pa3HBIX BEIIECTB (BOAOPOIAa W KHUCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMpPEACIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA; IUIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHAE SKCIEPUMEHTBI 1O PACMO3HABAHHWIO PACTBOPOB IIEIOUYCH H
KHCIIOT C TIOMOIIbIO HMHIUKATOPOB (Jlakmyc, (eHondTamenH, METUIOpaHXk H Jp.),
MOJITBEPIKIAAIONINX KAYECTBEHHBIH COCTaB HEOPTaHWYSCKHUX BEIISCTB (KAa4eCTBCHHBIC
pEeaKIuy Ha MOHBI) TIOJT PYKOBOJICTBOM TIearora.

COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMUS»

IlepBoHaYaIbHBIE XMMUYECKHE OHATHUS

[Ipeamer xumun. Poab Xxumuu 8 HcusHu yenosexa®. Tena u BemecTBa. OuU3ndecKue
CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BELIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa U cMecu. CriocoObl pazaenenus cMmeceit. [Ipapmna 6e3omacHOro oOpaIieHus ¢
BEI[ECTBAMU M J1a0OpaTOpPHBIM o0OpynoBaHueM. [lowamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE AJIEMEHTHl. 3HAKH (CUMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTEIbHAA aTOMHasi Macca. [IpocTeie U ClIOXKHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX JIIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTENbHAS MOJEKYJsipHas macca. MaccoBas
J0JI1 XUMHUYECKOT O 3JIEMEHTA B COCIMHEHUU.

duznyeckue MU XUMHYECKHE sABJIEHUA. XUMHYecKas peakuusa. llpusnaku
XUMUYECKUX pEaKlIMil. YpaBHEHHUS] XUMHUYECKUX PEAKLIHN. 3aKOH COXPAHEHUS MAacChl
BeniecTB. Kiaccudukaiuss XUMHYECKUX peakiuid  (COSAUHEHHUs, Pa3IoKEeHHUS,
3aMelleHus, 0OOMEHa).

XHUMHUYECKHUIN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIO0M, C MpaBUIaMu
paboThl B JabopaTopuu W mnpuéMamMu OoOpalleHus C J1adOpaTOPHBIM OO0OPYIOBAHUEM;
U3ydeHHE W omnucaHue (U3NYECKUX CBOMCTB OOpa3lloB HEOPTaHMYECKHX BEIECTB;
HaOmoneHrne puznyeckux (IJIaBjIeHUe BOCKA, TAsTHUE JIb/Ia, pACTUPAHUE caxapa B CTYTIKE,
KUIIEHUE U KOHEHCAIIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KWUCJIOTOW) SIBICHUM, HAOIIOJIEHUE M OIMCaHHE
MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJCHCTBUE
CEpHOM KUCIIOTHI C XJIOpUIOoM Oapws, pasioxenue ruapokcuaa meau (1) npu Harpesanum,
B3aMMOJIEHCTBHE kKese3a ¢ pacTBopoM coiu meau (II));u3ydeHue cnocoboB paszaesieHus
cMeceil (C TOMOIIBIO MarHuta, QUIbTPOBaHUE, BHINIAPUBAHUE, JAUCTUILISIUS,
xpomatorpadus), TpPOBEICHUE OYUCTKUA MOBAPEHHOM COJIM; HAOJIOJCHHE U ONMUCAHUE
pe3yJabTaTOB TMPOBEJACHUS OIMbITA, WUIIOCTPUPYIOMIEIO0 3aKOH COXPaHEHUS MAacChl;
CO3J]aHKE MOZENEl MOJIEKYJT (I1apOCTEPHKHEBBIX).

BaxHelue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB
Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 37eMEHT M IpOCTOE
BelecTBO. Haxoxaenue kuciaopoja B npupojie, puznueckue 1 XuMUYECKUe CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOXKHBIX BerlecTB. CIOCOOBI MOMYYEHUST KUCIOpPOaa B
nabopatropuu u npomsiuiienHocmu. Ilpumenenue kuciopoja. Ilonstue o6 okcumax.
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KpyroBopot kucinopona B npupoge. O30x — aniomponuas MooOupukayusi KUC10pood.
Tennoeou 3¢ppexm xumuueckou peaxyuy, mepmoxumuyecKue ypagHeHus, 3K30- 1
SHIOTEPMHUYECKUE PEAKIUU. Toniuso. yeoiv u meman. 3azpsasHeHue 6030yXa, YCuleHue

NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CIOS.

Bonopon — sneMeHT M mpocrtoe BemlecTBo. Haxoxknenue Bomopoaa B MpUpPOJIE,
dbu3uYecKkre U XMMUYECKUE CBOMCTBA (HA IpUMEPE B3aUMOJICUCTBUS ¢ HEMETAIJIAaMU U
OKCHUJaMH METAIIJIOB), TPUMEHEHUE, cnocobdwl nonydenus. [IoHATHE O KUCIIOTaX U COJISX.

KonunuectBo BemecTBa. Monbs. Moisipaast macca. 3akoH ABoraapo. MonsipHbIii
00BEM ra3zoB. Pacuers mo xumudeckoit hopmyne. Pacuers MaccoBOM HOTU XUMUYECKOTO
AJIEMEHTA B COEIMHEHHH, KOJIMUECTBA BEIIECTBA, MOJIIPHON MAaCChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMHUYECKUM YPaBHEHUSIM.

Duzuueckue ceoticmsa 600vi. Bona. Ee coctaB, cTpoeHre U MONEKyIbl. Booa kak
pacmeopumens. PacTBopbl. [lonamue O HACLIWEHHBIX U HEHACHIUWEHHbIX PACMEOpPaXx.
Ilouamue pacmeopumocmu eewjecms 6 6o0e. Pacuer MaccoBOMl [ONM BEIIECTBA B
pacTBope (IpOLIEHTHAsi KOHIEHTpauusi). MaccoBas [0Jjid BelllecTBa B pPacTBOpE.
Xumuueckue ceoticmea 600bl (pasiodcenue, peakyuu ¢ HAmpuem, OKCUOOM Kaabyusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCTOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tlonusamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 6 scusHu yenogexka. Kpyzosopom
8000l 8 npupode. 3arps3HeHNe TPUPOAHBIX BoI. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Baxneiimue  kimaccel  HeopraHuueckux — coenuHenuil.  Knaccudukarms
HEOpraHW4eckux coeauHeHuid. OKcHUIbl: cocTaB, Kiaaccudukarus (KUCIOTHBIE,
OCHOBHBIE, am@omepHble, Hecolleobpaszyiowue - Ha npumepe okcuoa yenepooa (I1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOWCTBA OKCHIIOB
(B3ammMopeiicTBUe ¢ BOAOW, Kucioramu, Imenodamu). OcHoBanus. Kiaccudukanmys
OCHOBaHUM: MIENOYM W HEPACTBOPUMBbIE OCHOBaHUA. HoMmeHKiaTypa OCHOBaHHH.
duznyeckue M XUMHYECKHE CBOMCTBA OCHOBAHHN (B3aMMOACHUCTBHE C OKCHAAMH
HEMETAJNIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHo8anui.

Kucnotel: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJIEHCTBUE C METajulaMd, OCHOBHBIMH OKCHJIaMH, OCHOBaHHUSIMH,
COJISIMU, Ha MPUMEPE COJITHOM U CEPHOM KUCIIOT), cnocobsl noydenus. P akTUBHOCTH
MetaiioB H. H. bekeroa. Conu (cpenHue): HOMEHKIIATypa COliel, cnocobwl noiy4eHus,
B3aMMOJICHCTBUE COJIEN C METAJUIAMH, KUCJIOTaMU, IIEJI0YaMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHbIX TUIPOKCHAAX (HA TPUMEpPE LHUHKA U AIIOMUHUL):
Xumuyeckue ceolcmea (83aumooelicmeaue ¢ KUCIOMAMU U WeloYaMu, pa3ioxcenue npu
HazpesaHuu) u noaydexue.

I'enernyeckass cBsI3b  MEXAY KJIacCaMM  HEOPTraHUYECKUX  COEAUHEHUHU.
['eneTnueckue psabl.

XUMHUYECKHUM IKCIIEPUMEHT: KAUECTBEHHOE OIpeEIeiIeHNE COJep KaHusl KUCIopoaa
B BO3/IyX€; MOJYYCHHE U U3YUYCHHE CBOMCTB KHUCIOPO/a; HaOIIOJICHUE B3aUMOICHCTBUS
BEIIECTB C KUCJIOPOJIOM U YCJIOBHS BO3ZHUKHOBEHMS U MPEKpaIeHUsl ropeHus (rmoxapa);
O3HaKOMJIEHHE ¢ 00pa3laMy OKCHUJIOB M OMMCAHUE WX CBOWMCTB; MOJTYYEHUE U U3yUEHUE
CBOMCTB BOJI0poJia (ropeHue); HaOIoAeHHe 00pa3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIeIOBAaHUE OCOOCHHOCTEH pPaCTBOPEHMSI BEIIECTB C Pa3IMYHONW PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOU J10JIE€H PAaCTBOPEHHOTO BEIIECTBA;

BBaHMOﬂeﬁCTBHG BOABI C METAJIJIIaMH (HanI/ICM )51 KaJ'IBHI/ICM) (BOBMO)KHO HCIIOJBb30BaAHUC
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BUJICOMATEPHAJIOB); OIPEICIICHUE pACTBOPOB KHUCIOT U IIEIOYEH C TOMOIIBIO
WH/IMKaTOPOB; UCCIICIOBAaHUE 00Pa3I[0B HEOPTAHMUECKHUX BEIIECTB PA3IMUHBIX KJIaCCOB;

HaOJIOZICHNE WM3MEHEHHUs OKPAaCKM HHIWKATOPOB B PAacTBOpax KHUCIOT M IIEJIOYEeH;
n3ydeHue B3aumozencTBusi okcuaa menu(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAUIAMHU, PEAKUMi HEUTpaln3aluy; IIOJIYy4YeHUE HEPACTBOPUMBIX OCHOBAHMHM,
BBITECHEHUE OJTHOTO METAJIJIA IPYTUM U3 PacTBOpa COJIH; PELUICHUE AKCIIEPUMEHTAIIbHBIX
3a7a4 1o teme «BaxHenme KI1accbl HEOPraHUYECKUX COECTMHEHUI.

IHepuoanuyeckui 3akoH u llepuognueckas cucrema

xummn4yeckux 3j1eMeHToB JI. . MenaeneeBa. CTtpoeHue arToMoB. XMMHYECKAsI

cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE PeaAKIIUU

[TepBbie MOMBITKHN KJIACCU(PHUKAIIMA XUMUYECKHUX JIeMeHTOB. [loHaTHE O Tpymnmax
CXOJTHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEI0YHO3EMENIbHBIC METAJLIbI, TAJIOTC€HbI, UHEPTHBHIE
raspl). Dnemenmsl, KOmopbwle 0o6pasyom amgpomepuvle OKCUObL U SUOPOKCUODL.

[lepuonuueckuii 3akoH. Ilepuoguyeckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. . MengeneeBa. Koporkonepuoanas u oaunnonepuoonas ¢popmsl Ilepuonnueckoit
cuctembl xumudeckux ameMeHToB J[. . Menneneesa. Ileprnoap! u rpynmbl. @u3snyeckui
CMBICJT OPSIIKOBOTO HOMEPa, HOMEPOB MEPUOIa U TPYIIIHI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX snep. M3omonsl. InekTpoHbl. CTpoeHHE
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 xumudeckux anemMeHToB I[lepuonnueckoi
cuctembl Jl. WM. Menneneea. XapakTEpUCTHKA XUMHYECKOTO OJJIEMEHTA II0 €ro
nonoxenuro B [lepuonmueckoit cucreme [I. . Menzaeneena.

3axonomepHocmu U3MeHeHUs C80UCME IIEMEHMO8 MAlbIX NePuo008 U 21AGHbIX
noocpynn, 8 3ABUCUMOCMU OM AMOMHO20 (NOpPs0K0B020) HOMepa 3IHaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INeMEHMO8 OJisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoarHun.

Xumnueckass cBs3b. KoBasieHTHast (mojisipHass W HEMOJSpHAsl)  CBS3b.
DnexmpoompuyamenbHoCms AmMoMo8 XUMUYeckux 21emenmos. VIoHHas CBSI3b.

Crenenn oxucienus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIpoiiecco
OKHCJICHHS U BOCCTaHOBJIEHUsI. OKUCIIUTEIU U BOCCTAHOBUTEH.

XUMUYECKUM OJKCIEPUMEHT: U3yYeHHEe O0Opas3loB BEIIECTB METALIOB U
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiiuu pa3aoKeHus, COSIUHEHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzammsi MexXnpenIMeTHBIX CBsI3eM NpU HM3YyYeHMH XUMUM B 8 Kiacce
OCYIIECTBIISIETCS UePE3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHMA, TaK
Y TIOHATHUH, SBISIIOIIMXCS CUCTEMHBIMH I OTAENbHBIX NPEAMETOB €CTECTBEHHO-
Hay4YHOI'0 [IUKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHbBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaNM3, CHUHTE3, KiacCcuUKaIus, TEPUOAUIHOCTh, HAONIOACHUE, OSKCICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®usuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIbI,

PaIMOaKTUBHOCTh, MOJICKYJIA, SJCKTPUUYECKUM 3apsij, BEIIeCTBO, TeI0, O00BEM,
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arperaTHoec COCTOSAHUEC BCUICCTBA, Ias, (1)I/ISI/I‘I€CKI/IC BCIIMYMHBI, CAWMHUIBI U3MCPCHUS,

KOCMOC, IJTAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE TOPOBI, MOJIE3HBIE
HCKOMaeMble, TOIUIUBO, BOJIHbIE PECYPCHI.

IIpuMepHbIe TeMBbI NIPAKTHYECKUX PadOT:

1. JlaGoparopHoe oOopyaoBaHHME M TMpueMbl oOpamieHus ¢ HuM. llpaBuna
0e30omacHoi paboThl B XUMHUUYECKOM JTabopaTopuH.

2. OuucTKa 3arps3HEHHON TOBAPEHHOM COJIH.

3. [lomyuenue KuciIopoaa U U3y4eHHue ero CBOMCTB.

4. TlonyueHue BOAOPO/Ia U U3YUEHHUE €r0 CBOMCTB.

5. [IpuroroBieHne pacTBOPOB C ONPEAECIEHHON MAacCOBOW JI0JIEW pacTBOPEHHOIO

BEIIIECTBA.

6. Pemenune sKcmepuMeHTANbHBIX 3amad 1Mo TemMe «OCHOBHBIE —KJIAacChl
HEOPTaHUYECKUX COEAMHEHUNY.

[Ipu mnpoBeneHHMH MPaKTUYECKOW pabOThl KaXAbId €€ JTall BBIOJIHAETCS
obyuarormumucs ¢ 3IIP Bmecte ¢ yuurenem u moa ero pykoBoactBoM. Ha mocke
00513aTeNbHO BBIBEIIMBAIOTCS MpaBUia TEXHUKU O€30MacHOCTH, COOTBETCTBYIOLIUE
JAaHHOMY BUAY paOOThI, JaeTcs MpaBWIbHAs 3aluch (OPMYT U YKa3bIBACTCS IIETb
npoBeieHust pabothl. [Ipu HEOOX0IMMOCTH JTaeTCsl BU3YallbHbBIN aIrOPUTM BBIIOJTHEHHUS
3ajaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMUCS BBINOTHIEMBIX JEHCTBUN U
MOJIyYEHHOT'0 pe3ynbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIBI 10 XUMUH

Jlnst opraHu3aliid MPOBEPKH, yde€Ta M KOHTPOJISI 3HAHUNW OOYyYaroIUXCs I10
MPEIMETY MPETYCMOTPEHBI KOHTPOJIbHBIE Pa0OThI, CAMOCTOSTEIbHBIC PA0OTHI, 3aYEThI,
mpakTUYecKue paboThl, TecTupoBaHue. OTHUM W3 METOJOB KOHTPOJISI PE3YJIHTATOB
oOyuenusi obOydarommxcsi ¢ 3I[IP sBhsieTcss MeTON MONMMBAPUATUBHOTO AKCIIpecc-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. ETro OTIMYMTEIBHBIMH YepTaMHu
ABJISIOTCSL  ONEPATUBHOCTh,  BBICOKAash  CTENEHb  WHAMBUAYaJU3allMd  3HAHUM,
CPaBHHUTEIIBHO MaJjIbIe 3aTPaThl BPEMCHH M TPY/la Ha TIPOBEPKY OTBETOB 00yYaAIONTHUXCS.

Hnst obyuarommxcs ¢ 3[1P Bo3MOXkHO M3MeHEHHE (OPMYIMPOBKHM 3aJlaHUN Ha
«TIOTIArOBYIO», aJanTalys MpeajaraeMoro o0ydJaromemMycss TECTOBOTO (KOHTPOIBHO-
OIICHOYHOT0) MaTepuayia: WCIONb30BAaHUE YCTHBIX W THCHbMEHHBIX WHCTPYKIIHUH,
VIOPOIIECHUE IITUHHBIX CIOXKHBIX (HOPMYITUPOBOK MHCTPYKIIMMA, PEIICHHE C OMOPOM Ha
aropuT™, o0pasell, UCTIOIb30BaHUE CIPAaBOYHON HH(pOpMATIHH.

KoHTpoJsbHbIE padoThI 10 TEMaM
KonTtponwshas pabora Nel «HavanbHbIe TOHATHS XHMHU)
KonTpomnbsnas padota Ne2. «Baxkneliue npecTaBUTEeNM HEOPraHUYECKUX BEIIECTB.
Koutposnbnas padora Ne3. «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN)

17



TEMATHYECKOE INTAHUPOBAHMUE

Ne HaumenoBanue Kparkoe conepxanue Onucanue 1esiTeILHOCTH 00Y4AIOIIMXCHA
0 asnena/
yp pasi Ha3Banue ypoka
Ka KOJIHY€eCTBO
4acoB
1 Pazgen 1. BBoansiil uncrpykrax no Th XMMHS KaK YaCTh €CTeCTBO3HAHUSA. XUMMS - PackpbiBaTh CMBbICI H3y4aeMbIX HOHATHH
N C MIOMOIILIBIO MTeJarora.
IlepBonauanbHbIe | IpU paboTe B KAOMHETE XUMUHU. | HAyKa O BelleCTBaX, HX CTPOEHUH, CBOHCTBAX
PackpsIBaTh posib XUMUU B IPUPOAE U
XUMHYECKHE IIpenmer xumun. Ponbs Xxumuu B | 1 npeBpaiieHusix. YesioBek B MUpe BelIeCTB, R
. YKU3HU Ye€JI0BEKa, €€ CBA3b C APYTUMU
nousitusa (20 JKA3HU YeJI0BEKa. MAaTepPUAJJIOB U XUMHYECKHX PeaKIuid. HAVKAMIL
YacoB) IIpoG1eMbl 6€301aCHOI0 UCIOJIB30BAHUSA YRAMIL.
N Pa3nnyath yMCThIE BEIIECTBA U CMECH;
BeILECTB U XUMHYECKUX PeaKIuil B
N OJIHOPOJIHBIE U HEOJHOPOIHBIE CMECH;
NOBCeHeBHOI KN3HU. TOKCHYHbBIE, rOpIOYHe
Paznuuath Qusnueckue u XUMUYECKHE
U B3pbIBOONACHBIC BemlecTBa. bbiTOBast .
SIBJICHUS C OTIOPOM HA ONPENIENICHUS.
XMMHYecKasi rpaMoOTHOCTh. Bemiectsa.
. OnpenensiTb NPU3HAKU XUMUYECKUX
CBoiicTBa BemecTB. DTaJOHHbIE (PU3NUECKUE .
. peaKIuil U YCIOBHS UX TPOTEKAHUSI.
CBOICTBA BeIIECTB. MaTtepualibl U
CrnenoBath paBuUiIaM MoJIb30BAHUS
MaTepHagoBeieHne. XUMHUECKUE SBJICHUS. . .
XUMHYECKON MOCYI0H U 1ab0opaTOPHBIM
3HaueHHe XUMUHU B )KM3HU COBPEMEHHOTO
000pyI0BaHUEM, a TAKXKE TIPABUIIAM
yenoBeka. XemMohuinsa u xemodoous.
oOpallleHus: ¢ XUMUYECKIUMHU
5 NeTORLL Tavaeiii i Hat BEIIIe-CTBAMU B COOTBETCTBUU C
)i ya alJilo1eHne, onMcaHue, H3Mepe;l[ue, HHCTDYKITHSMI TT0 BBITIONHEHHIO
JKCHepuMeHT, MoaeaupoBanue. Ilonsitue o NPAKTHYECKHX PAGOT IO KOHTPOITEM
I)fllzll\gl/l‘leCKOM a”HaJIn3e u )gmnese. § Hesarora.
A40JIIOZICHHC, {\I//[IHOTe:;a' HMH%I\CAKHH [InaHnpoBaTh U MPOBOJNUTH XUMUYECKHN
sKkcrnepuMeHT. Moaenuposanue. Mozaenu SKCTIEPHMEHT [0 H3yUEHHIO H
MarepuaibHbIe (B TBEHHBIC), 3HAKOBBI .
ATEPHATLHBIE (BENECTECHHEIC), SHAKOBHIS ONMCAaHUIO (PU3UUECKUX CBOICTB
CHMBOJIBHBIE).
( ) BEIIECTB, CITIOCOOOB pa3/IeeHuUs
3 ArperaTHble COCTOSHHS BemecTBa B TBEPAOM, KHIKOM H

BCIICCTB

ra3oo0pa3HoM COCTOSIHUH. ATpEeTaTHbIC
COCTOSTHUSI BEIIECTB U MX B3aMMHBIE TIEPEXOIbI:
KOHJICHCAIIHSI, NCTIAapCHHE, KPUCTAUTH3AIHS,
TUTaBJICHUE, CyOIMMaIius (BO3roHKa),

CMECEN BEIIECTB O

PYKOBOACTBOM TeAarora ¢

o0cyXIeHrueM TuTaHa paboThI.
Hcnonb3oBath ITPU BBINIOJIHCHUU
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JecyoIuManus.
4 IlpakTuyeckas padora Nel. TpaBuia paGoThl B INKOJILHOI J1a60paTopuH.
«3HAKOMCTBO ¢ JIaGopaTopHas nocyaa u o6opya0BaHue.
J1a00paTOPHBIM
oopyoBanuem. Ipasuia IIpaBuna 0e3omacHoCTH.
TeXHHKH (€301 aCHOCTH IPH [Tpuemsbl oOpalieHus Co CMMPTOBKON U
padoTe B XUMHUYECKOM CTEKJISTHHOM MOCYIOM.
KaOnHeTe».
5 @usnuecKue BIEHUs B XUMUH YucThble BellleCTBA 1 CMECH BellleCTB.
IIpupoanbie cMecH: BO31yX, IPUPOIHbBIIi ra3,
He(Th, NpUPOIAHBbIE BOAbI. [ OMOreHHbIE U
reTeporeHHble cMecu. JucTuisaus uim
neperonka. @uiIbTpoBaHuE, BhINApUBAHUE,
oTcTauBaHue, XxpoMarorpadus.
6 MpakTuyeckas padora Ne2. IMpaBuia pa6oThl B IKOJIbHOHW J1a00paTOPUH.
«Ouncrka 3ArpA3HCHHOH JlaGopaTopHasi mocy/aa u 000py/10BaHuUe.
TIOBAPCHHOM COTID IpaBuia G6e30MacHOCTH.
Hucrpykrax Th .
Pa3zpenenue cmeceii. OUnCTKA BellecTB.
PuibTpOBaAHHUE.
7 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. | ATOMBI H MOJIEKYJIbl. XUMHYECKUH 3JIeMEeHT.
XUMHUYECKUE IIEMEHTBI SI3LIK XHMM.
Xumuyeckue seMeHTsl. IIpocThie u ci10KHbIE
BemlecTBa. AjutoTponusi. OCHOBHBIE TTOJIOKEHUS
ATOMHO — MOJIEKYJISIpHOU Teopuu. MOHBIL.
8-9 3HaKK XMMUYECKUX DJIEMEHTOB. | 3HAKH XHMHYECKHX JJIEMEHTOB.

[Tepnonnueckas Tabnuma JI. 1.
Menpeneera

Ilepuoguyecknii 3aK0H M NepHOAUYECKAs
CHCTEMA XHMHYECKHX 3JIEMEHTOB

JA.A. Menaeneesa. I'pynnbl u nepuoabl
nepuoAnYecKoi cucreMbl. CUMBOJIBI
XMMHYECKHX 3JIeMeHTOB. KOopoTko- n
JUTMHHOTIEPUOIHBINA BapuaHThI Ta0muis! J[. .
Menneneesa. ['naBHas 1 moOoUHas MOATPYTIIEI
nii A- u b-rpynnsl. OHOCHTE/IbHAsA aTOMHAasA

y4eOHBIX 3a/1aHUil U B Ipolecce
UCCJIEI0BATEIBLCKOM IEATENBHOCTH
Hay4HO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT'0 COJIEpKaHus, CIIPaBOYHBIE
MaTepuaisl, pecypcel HTEpHETa o
PYKOBOJICTBOM II€/larora.

BeicTpauBath pa3BEpHYTHIC
MMCBbMEHHBIE U YCTHBIE OTBETHI C
OTopoif Ha MH(pOpMaLUIO U3 yueOHUKA
U CIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO
UCIIOJIB30BaTh U3YYCHHBIN MOHATUNHBIN

anmnapar Kypca XUMUU
[IpumeHsATh ecTeCTBEHHO-HAaYYHbIE
METO/IbI TTO3HAHMS (B TOM YHCIIE

HAOJI0JICHUE, MOJICTTUPOBAHHE,
SKCHEPUMEHT) U OCHOBHBIC
orepanuy MbICIUTEIbHOM
JeATEeNIbHOCTH (CpaBHEHHE,
KJIacCU(PUKALINS ) TSI U3YICHUS
BEILECTB U XUMUYECKUX PEAKIIUHN C
OIIOPOM Ha aITOPUTM WJIH CXEMY.
PackpbiBaTh CMBICT H3y4aeMbIX
MNOHATUN U 3aKOHOB U MIPUMEHSITh 3TH
TIOHSTHS IIPU ONTMCAHUU CBOWCTB
BEIIECTB U UX MPEBPAILECHUN C ONIOPOi
Ha IUIaH U KJII0YEBbIE CJIOBA.
Paznunuath huznyeckue u XUMHYECKUe
SIBIICHUSI, OOBSICHSITH UX CYIIIHOCTB C
TOYKH 3pEHHSI aTOMHO-MOJIEKYJIIPHOTO
YYE€HUS C OMOPOM Ha ONPENICITICHUS U
CXEMBI.
OrnpeaensiTh MpU3HAKU XUMUYECKUX
peakuui, yCIoBUs UX IPOTEKAHUS.
OOBSCHSTH CYITHOCTH (PU3MUECKUX
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macca.

10-
11

Xumuaeckue GopMyJbl.

3aKoH MOCTOSIHCTBA COCTaBA. ATOMHAasI
eqMHuna maccbl. KayecTrBeHHbII 1
KOJINYeCTBEHHBIH COCTaB BellecTBA.
Xumuueckue GopMyIibl

Xummueckas popmyna. Uaaexce. Koadduruenr.
OTHocHTeIbHASI MOJIEKYJIAPHAS Macca.

MaccoBas 011 DJIEMEHTA B CJIOKHOM BEILIECTBE.

12-
13

BanentHocTth

Banentnocts. CTpykrypHas popmyina.
XUMHUYEeCKHE JIEMEHTEI C IIOCTOSHHON 1
MEePEeMEHHON BAJIEHTHOCTHIO. BriBOA (hopmyIb
COeIMHEHUS TI0 BaJIeHTHOCTH. OnipeneneHue
BaJICHTHOCTH XUMHUYECKOIr'0 3JIEMEHTA MO
dhopmyne BemiectBa. CocTaBiieHUE Ha3BaHUHN
OMHAPHBIX COCTUHEHHIA.

14

XHUMHUYECKUE PEAKLIUN.
IIpu3Haku u ycaoBus Ux
IIPOTEKAHUS.

XuMn4yeckas peakuus. Y cJ0BHS U IPU3HAKHU
xumMuyeckux peakuuid. Knaccupurkauus
XHMHUYECKUX PeaKuui M0 pa3audHbIM
NMPU3HAKAM: YUCJIY U COCTABY UCXOJHBIX U
MOJIy4YeHHBIX BelleCTB; H3MEHEHHUIO CTeneHeil
OKMCJICHHSI XUMHYECKHUX 3JI€MEHTOB;
MOIJIOIEHHU 0 WJIH BbIICJICHUIO JHEPIHH.
XUMUYECKUE peakuu. PeareHTsl U mpoyKThl
peaxkuuu. [Ipu3Haku XUMHAYECKON peaKInu.
VYcnoBus npoTeKaHUs ¥ IPEKpaIeHHs
XUMUYECKUX peakuui. Peaknuu ropenus.
Tennooii 3pdexT peakuun. IK30- U
SHAOTEPMHUUYECKHUE PEAKIUU.

U XUMHUYECKHUX SBJICHUN C TOUKU
3pEHHsI ATOMHO-MOJIEKYJIIPHOTO
YUYEHHS C HUCIIOJIb30BaHUEM
BHU3yaJIbHOM OMOPHI.

KnaccudunupoBats xumMuieckue
peaxiuu (10 YUCILy U COCTaBy
pearupyromux 1 oopa3yonmxcs
BEIIIECTB) C OTIOPOM HA CXEMBI.

CoctaBisaTh HopMyibl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH U
OTIPENIeNATh BaJICHTHOCTH 110
(opMmysaM BelIECTB C ONOPOH Ha
AJITOPUTM YYEOHBIX JEHCTBHIA.

PaccraBnsaTs ko3¢ hunmeHTs B
YpaBHEHUSAX XUMHUECKUX PEAKIUHN C
OTIOPO Ha aNrOPUTM y4EOHBIX
JIICUCTBHUIL.

CrnenoBath npaBuiaM MOJIB30BAHUS
XUMHUYECKOM MOCYI0M U
nabopaTopHbIM 000pyIOBAHUEM, &
TaKXKe MpaBuUiIaM OOpaleHus C
BEILIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMU TI0 BBITTIOJTHEHUTO
71a00paTOPHBIX XUMUYECKHUX OIBITOB
OJT KOHTPOJIEM TIeIarora.

Hcnonb3oBath npu
BBITTOJIHEHUH YIEOHBIX
3aJJaHUl U B IIpoLiECCe
HUCCIIEN0BATEILCKOU
JeSITeTbHOCTH
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15-

3aKkoH COXpaHCHHA MaCChbI

CoxpaHeHne Macchl BellleCTB MPU

HAYYHO-TIOMYJISIPHYIO JINTEPATYPY

16 BENISCTB. XUMHUECKHE XHMHYECKHX peakuusax. Cxema XUMUYECKOU XUMHUYECKOTO COICPKaHUs, CIIPABOYHBIC
ypaBHEHHUSI. peakiuu. 3aKOH COXPaHEHHs MacChl BEILIECTB. Marepualsl, pecypcbl MHTEpHETa 1107
Xumuyeckoe ypaBHeHue. CocTaBlIeHHE PYKOBOJICTBOM MeAarora.
XUMHYECKHX ypaBHeHUH MHbopmarms, BricTpanBath pa3BépHYyThIE
KOTOPYIO HECET XMMUYECKOE YpaBHEHUE. MMUCHbMEHHBIC U YCTHBIC OTBETHI C
oropoi Ha uHGOPMAIIUIO U3
17- THUIBI XUMHUYECKUX pEaKIUil IHonsiTHE 0 CKOPOCTH XUMHYECKHUX PEeAKIIUIA. Y4eOHHKa 1 CIPAaBOYHBIX
18 Karanuzaropsl. Knaccudukaius XuMuaeckux MaTepHuanaoB, rPaMOTHO
peaKHHﬁ. Peaknuu coequHeHus, pa3JI0KEHUS, HMCIIOJIB30BAaTh U3YYCHHBIU ITOHITUMHBIN
3amenieHus, ooMeHa. KaranuzaTopsl. almapar Kypca XuMHn
19 [ToBTOpenue u 06001IeHNE O060011eHNE U CUCTEMATU3ALIMS 3HAHU N
TeMbl. IToaroroeka k
KOHTPOJIBHOH paborTe.
20 Kontponbnas padora Nel Konrposbnas pabora Nel
«HavaJbHbIe MOHATHS
XMMHH»
21 Paznen 2. Bo3znyx u ero cocras. Cocras Bo3ayxa. O0bEMHAS 0JIT KOMIIOHEHTA PackpbiBaTh CMBICI H3y4aeMBbIX TIOHATHH
. . Y IPUMEHSTh ITH MOHSATHUS TIPH
Baxueimmue razoBou cmecu. @opMyiia s ee pacuera. o
o OIIMCAaHUH CBOMCTB BEIIECTB U UX
NnpeacTaBUTE/H [Tpumeps! pacyeToB ¢ UCIIOIB30BAHUEM ITON .
MPEBPAIICHHUN C UCTIOIb30BAHUEM
HEOPraHM4eCcKnx (hopMyIBL.
OTIOPHBIX CJIOB U KJIMIIIE.
BelleCcTB. -
XapakTepu3oBaTh (OMUCHIBATH)C ONOpol
KoandecTBeHHbIE

OTHOILIIEHHS B
xumum (18 yacos)

Ha NIaH, cxemy, KpamKylo 3anucs
COCTaB BO3lyXa, (PU3NYECKHE U
XM-MHUYECKUE CBOMCTBA KUCIOPOAA,
CHOCOOBI €ro NOJTyYeHHUs,
NpUMEHEHHE U 3HaYeHHUE B TIPUPO/Ie
¥ J)KU3HU YeIIOBEKa.

CpasHusamu peaxkyuu 2opeHus u
MEONeHHO20 OKUCTEHUS C
IpeBapUTENIbHBIM 00CYXKIEHUEM
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napaMeTpoB CPaBHEHUSI.
Cobupath mpuOOPHI 7151 TOJTYUCHUS
Kucjopoaa (BBITGCHGHI/ICM BOIbI U
BO3]lyXa).
Pacnio3HaBaTh ONBITHBIM IIYTEM

KHCJIOPO/JT TIOJT KOHTPOJIEM Tejarora.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJIsS COCTaBJICHUS
(hopMyI BelecTB, MOJICKYISPHBIX

YpPaBHEHUN XUMHUUYECKUX PEAKIIUH C
Y4aCTUEM KUCIIOPOJA.

OOBACHATD CYIIHOCTH
9KOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnenoBath npaBuiiamMm 0€30macHOM
paboTHI B 1a00OpaTOpPHHU MPH
UCTIOJIB30BAaHHH XHMUYIECKOH MOCYIbI
1 000pyI0BaHUSI O] KOHTPOJIEM
me/1arora, a TakKe IpaBriamMm
oOpaleHus C TOPIOYNMH BEIECTBAMU
B OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,

TIPOBOJIMTH HAOJIOIEHUS, IEaTh
BBIBOJIBI 10 PE3yJIbTaTaM SKCIIEPHUMEHTA
I0J1 PyKOBOJICTBOM II€Jarora.

VY4acTBOBaTh B COBMECTHOM paboTe B
rpyIIe.

Hcnonp30BaTh IpH BHINOJIHEHUH
yueOHBIX 3a/1aHUi U B ITpoliecce
MCCJIEIOBATENILCKON 1EATENbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 COJIEP/KaHUs, CIIPABOYHBIE
MaTtepuasl, pecypcel UHTEepHETa noj

N
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PYKOBOJICTBOM II€1arora.

BeicTpanBaTh pa3BEpHYTHIE
[IUCbMEHHBIEC U YCTHBIE OTBETHI C
oropoi Ha uH(pOpPMAITHIO U3 yueOHHUKA
U CIIPABOYHBIX MAaTEPHUAJIOB C OIIOPOU
Ha IUIaH, TPAMOTHO MCIIOJIb30BATh
W3YyYEHHBIN IIOHATUIHBIN armapar
Kypca XUMHU

22

Kucnopon.

Kucaopoa. O30n. [lonyuenue kucnoposa.
Cobupanue 1 pacrio3HaBaHHE KUCIOPOa:
B3aUMO/ICHCTBHE C METANIaMU, HEMETAJIJIaMHU 1
CIIOHBIMU BelecTBaMu. [IpumMenenue
kuciaopona. KpyroBopor kucinopoja B npupoJe.

23

IInakTHuyeckas padora Ne3.
ITosrvuenue. cooMpanmue u
pacno3HaBaHue KUCJI0PoA.
HNucrpykrax Th

IIpaBusia pa6oTsl B IKOJBLHOM Ja0opaTopun.
JlabGopaTopHas nmocyaa u 000py/10BaHuUe.
IIpaBuja 6e30MacHOCTH.

[Tonmyuenue, cobupanue u pacrio3HaBaHNE
KHciopoja. MeToabl aHaJIN3a BellecTB.
Ka4vecTBeHHbIE peaklluu HA ra3000pa3Hbie
BemtecTBa Ilonyuenne razoodpasHbix
BelleCcTB.

24

OKCHUIBL.

Oxkcunrl. Hazsanus okcunos. Boaa.
Vraekucielil ra3. 'anienas u HerameHas
U3BECTD.

25

Bonopon.

Boxopoa. Bonopoanbie coeimHeHUA
HeMeTaJL10B. Bogopo B npupoae. Pusnyeckue
cBoiicTBa. [lonmydyenue, coonpanue u
pacno3HaBaHUE BOAOPOJIa. XMMHUECKHE
CBOICTBA U MPUMEHEHHE BOAOPOJIA.

26

IIvakTnueckas padora Ne 4.
ITorvuenue. coomnanme u
DaCNO3HABaHUE BOAOPO/A.
HNucrpykrax Th

IIpaBuja padoThl B IKOJILHO J1a00paTOpuu.
JlaGopaTopHasi mocyaa u o0opy/J10BaHue.
IIpaBuia 6e30macHOCTH.

PackpbIBaTh CMBICIT H3Y4aeMBIX
HOHATHH U IPUMEHSTh 3TU
TIOHSTHS TP ONTMCAHUN CBOWCTB
BEIIIECTB M UX MPEBPAILCHHH.

XapakTepu30oBaTh (ONUCHIBATD)
¢u3nyecKre 1 XuMHUYECKUE CBOICTBa
BOJI0PO/Ia, CIIOCOOBI €ro MOJIy4eHus,
IIPUMEHEHHUE ¢ ONIOPOM Ha IIJIaH,
KpaTKylo 3aIKCh,

CXEMY.

CoOupatps npubdop A MOTYyUSHHS
BOJIOPOJIa C UCIOJIb30BaHUEM
BU3YaJIbHOM OTIOPbI

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JUJISI COCTABIICHUS
(hopMyI1 BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUM C
y4acTHEM BOJOpOJia C OIOPOH Ha
QITOPHUTM.

CrnenoBaTh paBuIaM 0€301acHON
paboTsl B 1a00paTOpUU NpU
UCIIOJIb30BAaHUM XUMUUECKOM MOCY IbI
1 000pYyAOBaHUS MO KOHTPOJIEM
IIe/1arora., a TaKke IpaBuiIaM
oOpalieHust ¢ TOPIOYUMH BEIIECTBAMU
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[Tonydenue, coOupanue u pacro3HaBaHHe
BoziopoJia MeTo/bl aHAIN32 BeleCTB.
KauecTBeHHbIC peaknuu Ha ra3oo00pasHble
pemectBa Ilonydyenne razoo06pasHbix
BelIeCTB.

B OBITY

[InanupoBaTh U OCYIIECTBIIATH HA
NpPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTBI, IPOBOAUTD
HaOJIIOICHUS, 1€TIaTh BBIBOJIBI 110
pe3ysabTaTaM 3KCIIEPUMEHTA M0/

27 Kucotsr Kucnotel. MIx coctaB u HazBanus. Kucmotsr PYKOBOJCTBOM Il€Aarora ¢
OE3KHUCIOPOTHBIC U KUCIOPOICOIePIKAIITHE. 00CyKIIEHUEM TIaHa paboThl, ¢
Nuaukaropsl. Tabnuna pactBopumoctu. CepHast VCIIOTb30BAHUCM KITHIIIC.
U COJISIHAsE KMCIIOTBI, HX CBOMCTBA, IPUMEHEHHE., Y4acTBoBaTh B COBMECTHOH paboTe B
28 Comu Counn. @opMmyItbl ¥ Ha3BaHUS COsel. XITOpHUT Tpyme.
[TmaHUpOBaTh U OCYIIECTBIISATH HA
HaTpUs, KapOOHAT Kajiblusl, pochaT Kanblus: MPAKTHKE XHMITICCKHE
HAXOXJICHHE B TIPUPOJIC U IPUMEHEHHE. KCTIEPUMEHTBI, IPOBOHTH
HaOJIFOICHUSI, IeTaTh BBIBOIBI 11O
pe3yabTaTaM dKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOU paboTe B
rpymnmie

29- KonmuecTB BemecTna. Yucno ABoraapo. KosinvyecTBo BemecTsa.

30 Monsphas macca BelecTsa. Moasipaasi macca. MoJib. Kuiiomosib.
MuIUMOITb.

31 MonspHbii 00bEM ra3oB. 3akoH | 3akon Aporaapo. MoJaspHbIi 00bEM ra3oB.

Asorazipo OtHocHUTeNbHAs MIIOTHOCTH Ta3a Mo IPYroMy

ra3y. CrocoObl coOMpaHus Ta30B BEITECHEHUEM
BO3/TyXa.

32- Pemenue 3amau c HaxoxneHne maccel, KOJIMYeCTBa BEIIECTBA MU

33 MCIIOJIb30BaHUEM MOHSTHI o0bémMa Taza  (H.y.) 1O  XHUMHUYECKOMY

«KOJIMYECTBO BEILECTBAY,
«MOJISIPHAsI Maccay, «MOJISIPHBIN
00BEM», «urCcI0 ABOTaipoy.

IToBTOpHBIN MHCTpYKTaXx 110 Th.

ypaBHenuto. IlpaBuiia Ge3omacHoii padoThl B
XHMHUYeCKOH J1a00paTopun.

PaCKpI)IBaTB CMBICJI U3YUaCMbIX
HOHATHUH U IPUMEHSTh 3TU NOHATHS,
a TaKKC U3YYCHHBIC 3aKOHBI 1
TEOPHH IS PELICHUs PACUETHBIX
3aJ1a4 ¢ IIOMOIIBIO Tefarora.

BbIuucnare MOJISIpHYIO Maccy
BEIIECTB; KOJIMYECTBO BEIIECTBA,
00BEM raza,Maccy BEIeCTBa C
oropoit Ha oOpaszell, Ha GOpPMYJIbL;

IIpoBOaUTH PacUYETHI IO ypaBHEHUSIM

XUMHYECKHUX PEAKIU ¢ OOPO Ha
o0pasell, anropuTM yueOHbIX

JIEHCTBUI: KOJIMYECTBA, 00BEMA, MAaCChI
BCHICCTBAIIO U3BCCTHOMY KOJIMYUCCTBY,

00BbEMY, Macce peareHToB UiIu
MPOAYKTOB PEAKIUU.
BeicTpanBath pa3BépHyThIC
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IMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpO# Ha WH- (hopMaIHIo U3
y4eOHHUKa ¥ CIIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh U3y4YECHHBIN
MOHATUIMHBIN aImapar Kypca XUMHUH €
IIOMOMUIBIO NTEJarora.

34 Bona. OcHoBanwus. Bopaa. KpyroBopoT BosibI B IpUpoO/IE.
DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.
OcnoBanus. llenoun. M3mMeHneHnue okpacku
MHJUKATOPOB B IIEJIOYHOM cpeae. Enkue
mienoun. ['amenas u3Bects. M3BecTKOBas BOJIBI.
35 PactBopel. MaccoBas 1o DIEKTPOJMTHYECKAS] JUCCOIHALUSA BElIeCTB
PacTBOPCHHOT'O BCIICCTRA. B BOJAHBIX PACTBOPaX. DJIEKTPOJIUTHI
Hed1eKTPoauThl. MoHubl. KaTHOHBI 1 aHMOHBI.
DJIeKTPOTUTHYECKAS JUCCONUALMSA KUCJIOT,
ieJiouei u coJieii. Peaknyum HOHHOr o
odmena.PactBopurens. PactBopenHoe
BemecTBo. PactBopshl. ['unpatel. ConbBaThI.
MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA.
36 ITpakTuyeckas pabora NeS. IpaBuia padoThl B IIKOJILHON J1a00paTOpUHu.
HP“EOTOBHGH“e PacTBOpPOB | JIaGopaTopHasi MOCYAa H 000pyA0BaHHeE.
;gﬁ?;l ¢ X 321aHHOM MACCOBOM | 111, gy 51a Ge3omacHOCTH.
Uucrpyxrax TH B3semmuBanue. Ilpurorosiienne pacTBopos.
37 OO6o0menue u cucremarusanus | O600IIEHHE U CHCTEMAaTH3aLUsl 3HAaHU
3HaHUM 1Mo TeMme «BaxHeiimme
MPEeICTaBUTEIH
HEOPraHMUYECKHUX BEIIECTB.
KonnuecTBeHHbBIE OTHOIICHUS B
XUMHID)
38 KonTtpoabHas pa6ora Ne2. Kontpomnsnas padota Ne 2

«BaskHeiinmue npeacTaBuTe M
HEOPraHN4YeCcKHUX BellecTB.
KosnyecTBeHHbIE OTHOIIEHH S
B XUMHH»

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUN U TIPUMEHSTh ITH
MOHSATHS NP OTIMUCAHUU CBOWCTB
BEILECTB U UX IPEBPALIECHUN C
MOMOIIBIO MeIarora.

XapaktepuzoBaTh PU3NUECKHUE U
XMUMHUYECKHE CBOMCTBA BOJbI, €€ POJIb
KaK pacTBOPUTENS B IPUPOTHBIX
Ipoleccax ¢ OIopou Ha IUIaH U
CXEMY.

CocTaBisTh ypaBHEHHS XUMUIECKHX
peaxIuii ¢ yuacTHeM BOJIbI C OIIOPOit
Hacxemy.

OOBACHATH CYHIHOCTH SKOJIOTHYECKUX
po0JIeM, CBS3aHHBIX C 3arps3HEHUEM
HOPUPOAHBIX BOJ, CIIOCOOBI OUUCTKH
BOJIBI OT NIPUMECEH, MEpHI IO OXpaHe
BOJ1OT 3arpsA3HEHUS 110CTIe
IPEeJIBAPUTEIILHOTO
CTPYKTYpUPOBaHUs MaTepuaia.

[InanupoBaTh U OCYIIECTBIATH HA
NPaKTUKE XUMHYECKUE
9KCIIEPUMEHTHI, TPOBOAUTH
HaOJII0JICHUS, JIe]IaTh BhI-

BOJIBI 110 pe3y/bTaTaM dKCIEPUMEHTa
1101 KOHTPOJIEM Tiejiarora, ¢
UCIIOJIb30BAaHUEM KITHILIE.

CrnenoBath npaBuiamM 0e30macHON

paboTHI B TA0OPATOPHUH MPHU

N
9]




UCIIOJIb30BAaHUHM XUMUUECKOM MOCY 1B
1 000pyIOBaHMS TIOA KOHTPOJIEM
nejarora.

ITpoBOANTH BEIYUCICHHUS C
NPUMEHEHHUEM TOHATHS «MaccoBas
JI0JIS BEIIECTBA B PACTBOPE» C OTIOPOH
Ha (OpMyIIBL.

Hcrons30BaTh MPH BEITOTHEHUH

y4eOHBIX 3aJ]aHui U B TIpoLIecce

UCCJIEN0BATEIIBCKOMN ACSTEIBHOCTH
HAy4YHO-TIOIYJISIPHYIO JIUTEPATypy
XUMHUYECKOIO COJEP KAHMS,
CIIPAaBOYHBIE MAaTEPHAJIbI, PECYPCHI
HNuTepHeTano pyKkoBOACTBOM
neaarora.

BeicTpauBath pa3BEpHYThIE
IMCbMEHHBIE U YCTHBIE OTBETHI €
OTopoi Ha MHPOPMAITUIO U3 yICOHHUKA
¥ CIIPaBOYHBIX MaTepUaIOB, IPAMOTHO
UCITIOJIB30BaTh N3yYEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUH TI0CIIE
IIPEABAPUTEIILHOTO
CTPYKTYPUPOBAHUS MaTepuana

39 | Paspen 3. Oxcunel. Knaccudukanus 1 Oxcuyibl coeoOpasyromye (OCHOBHBIE U
OcHOBHBIE CBOUCTBA. KHCJIOTHBIE) U HECOJIe00pasyrolre.
KJacchbl XHUMHYECKHE CBOMCTBA OKCUIIOB:
HEOPraHu4eCKnX B3aMMOJICHCTBHE C TUAPOKCHIAMHU
coequHenuii (10 (KucnopoacoaepKauM1 KUCIOTaMH U
4acoB) OCHOBAHUSIMU), BOJOH, APYT C IPYIOM.

[Tonydenune OKCHUIIOB.
40 Ocnosanus. Ux knaccuukanus | Ocnoanus. Knaccudukanys u HazBaHus

U CBOICTBA.

ocHoBaHuil. O01KME XUMUYECKUE CBOICTBA
OCHOBAHHMH: B3aNMOJIEHCTBHE C KUCIOTAMH,

KHCJIOTHBIMH OKCHIaMHU U COJISIMU. Paznoxenne

OnpeneneHrie OCHOBHBIX KJ1aCcCOB
HEOPraHMYECKUX COEAMHEHUN 10
11a0JI0HY.

CocTraBiieHHE CXEM CTPOEHMSI OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCJUHECHUM Ha
OCHOBE OIIPEIECICHUs.

CocraBneHue GopMys OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCITMHEHUM U
Ha3bIBAHUEUX T10 MEXIYHAPOIHON U
TPUBUAJILHOM HOMEHKIIATYpE C

UCIOJIb30BaHUEM
orpezesieHus! U TabJIMLbl pAaCTBOPUMOCTH.
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HEpacTBOPUMBIX ocHOBaHUi. [lonydyenue
OCHOBaHUM.

41-
42

Kucnotsr: knaccudukanus u
CBOMCTBA

Kucnotsl. I'ajioreHOBOIOPOAHbIE KUCIOTHI U
ux coiu.Knaccudukanus u Ha3BaHUS KUCTIOT.
OO01me XMMHYEeCKE CBOMCTBA KUCJIOT:
B3aMMOJCHCTBHE C METAJUIaMH, UX OKCHUJIAMH,
TUAPOKCHUIAMHU | comsiMu. [lomydenue Kucior.

44

Comu. Knaccudukanus u
CBOMCTBA.

Comu. Knaccudukanus u Ha3BaHUS COJICH.
PactBopumocTh comneii B Bogie. OOmue
XHMHYECKHE CBOMCTBA COJICH: B3aMMO/ICIICTBHE C
METajljlaMH, KHCIIOTaMU, IIEI0YaMU U COJISIMU.
[lonyyenue conei.

45

I'eneTnyeckas CBsI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX
BEILIECTB.

CBoiicTBa NPOCTHIX BelecTB (METAJLIO0B U
HeMeTAaJ/I0OB), OKCHI0B, OCHOBAHHM I, KHCJIOT,
coJieii. Kinaccudukanus npocTbIX BELIECTB.
Knaccudukanus cioxXHbIX BELIECTB.
I'eneTndeckas cBs3b. [ eHEeTHUECKUH Psifg
MeTaia. [ eHeTuueckuil ps HemeTaia.

46

IIpakTH4yeckas padora Ne6.
Pemenne
JKCIEDUMEHTATBHBIX 32/1a4.
Hucrpykrax no Th

IIpaBuiia padoThl B LIKOJIBHOM JIaDOpPaTOPUM.
JlabopaTopHasi mocyaa u 000py10BaHue.
IIpaBuja 0e30macHOCTH.

IIpoBeneHne XMUMHU4YECKUX peaKuil B
pactBopax. HarpeBartejibHbIe ycTpOiicTBA.
IIpoBeneHne XUMHUYECKUX peaKI Uil IpU
HarpeBaHuu. MeToabl aHAIU3A BelECTB.
KauecTBeHHbIE peakiIuM HOHBI B pacTBOpe
Omnpenesienne xapakTepa cpeasbl.
HNuaukaropsl.

47

O000MTIeHNE U CUCTEMATHRAITHS
3HaHn o teme «OCHOBHBIE
KJ1acChl HEODTAHUYECKUX
coeqUHEHUI

O0o00TIenre ¥ cUCTEMATURATTAS RHAHUN TI0 TEME
«()cHORHBIE KJIACCHI HEOPTraHUYeCKHUX
BelIeCTB»

KnaccudunmpoBanue nzydyaeMbix
BEIIECTB 110 COCTABY U CEOUCMBAM C
ONIOPOK HAOIPEAEICHHUS, CXEMBI U
TaOIMIy PAaCTBOPUMOCTH.

CocraBiienne TabIUIbI TCHETHUECKUX
psnoB u cxembl «I eHeTnyeckas
B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKHX COeTUHEHUI Mo
PYKOBOJICTBOM I1€/1arora.
[Iporno3upoBaHue CBOMCTB BELIECTB Ha
OCHOBE OOIINX XHMHUYECKUX CBOWCTB
W3YYEeHHBIX KJIACCOB, TPYIII BELIECTB, K
KOTOPBIM OHH OTHOCSITCS C
HCIONIb30BaHuEM cxeMbl «I eHeTnyeckas
B3aMMOCBS3b OCHOBHBIX KJIaCCOB

HEOPTraHU4eCKUX
COEIMHEHUI» TI0JT PYKOBOJICTBOM
nejarora.

CocraBieHHE MOJIEKYIISPHBIX
YPaBHEHUN peaKIui, HIITIOCTPUPYIOIIHNX
XMMHUYECKHE CBOMCTBA U3YUYEHHBIX
KJIACCOB U CNOCOObL NOy4eHUs BEIECTB
M3Y4YEHHBIX KJIACCOB, IPYIII, a TAaK¥Ke
MOATBEPKIAIOIINX TEHETUUECKYIO
B3aMMOCBSI3b MEXly HUMH, C OIIOPOl Ha
BepOaIbHYIO CXEMY B KaUeCTBE
3PUTEIILHOM OIOPBL.

CocTaBieHHe MOJICKYJIAPHBIX YPaBHEHUM
peakuuii o cxeMaM ¢ IpeIBapuTeIbHBIM
o0cyx/ieHueM BbI0Opa pearupyronmx
BEILECTB.

Beruncnenne 1o ypaBHEHHAM
XUMUYECKUX DPEaKLHUA KOJINYECTBA,
o0bEMa, Macchl BellecTBa 110
KOJIMYECTBY, 00BEMY, macce
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48

Kountnoasnas nadora Ne3.
«OCHORHBIE KIACChI
HEOPraHM4YeCKNX COeANHEeHHii»

Konrtponsnas padora Ne3

pEareHToB UM MPOAYKTOB pEaKIUu
MO AITOPUTMY.

[TnanupoBaHue U OCYIIECTBICHUE HA
MPAKTUKE XUMUIECKOTO IKCIIEPUMEHTA U
HAOIIOZICHUS TI0]] PYKOBOJICTBOM
YUUTETIS.

dopmynupoBaHKE BBIBOIOB 110
pe3yibTaTaM dKCIIEPUMEHTA C
MCTIOJIH30BAHUEM OIIOPHBIX CIIOB.
dopmynupoBaHKE C ITOMOMIBIO MeIarora
Y BBITIOJIHEHUE TTpaBUJI 0€30MacHOM
paboTHI BJ1abopaTOpuu MpH
WCTIOJIH30BAHUN XUMHYECKON TIOCYIBI U

000opyI0BaHuUS.
Hcnonp3oBanue Mpy BHITOJTHCHUN
y4eOHBIX 3a/IaHUH U B MPOIIECCEe

HCCIIEI0BATENIbCKON AEATEIBHOCTU
Hay4YHO-TIOMYJISIPHOM JTUTEPATYpPhI
XMMHUYECKOTO COJIEpP>KaHuUsl, CIIPABOYHBIE
MaTepuaisl, pecypcsl HTepHera,
OCYIIIECTBIEHUE BHIOOPATIO]]
PYKOBOJICTBOM I€arora.
BeicTpanBaHue pa3BEPHYTHIX
MUCbMEHHBIX U YCTHBIX OTBETOB C
oropoi Ha MH(OpPMAIUIO U3 yueOHUKA
U CIIPAaBOYHBIX MaTE€PHUAJIOB,
IPaMOTHOE UCIOJIb30BaHUE
W3Yy4EHHOI' 0 MOHATUHHOIO anmnapara
Kypca XMMHH C UCII0JIb30BAaHUEM
IJIaHA, OOPHBIX CJIOB, AJITOPUTMA.

49

Pa3nea 4.
IMepuoanyeckuii
3aKOH U
Ilepuoauyeckasn
CHCTEeMa

EcTtecTBeHHbBIE cCEMeENCTBA
XUMHWYECKHUX AITEMEHTOB.
AmdoTepHOCTD.

Ilenounnie meTamibl. Illleo0uHo3emMenbHbIE
Metasuibl. ['ajorensl. biaropoaasie
(uaepTHBIC) Ta3bl. AMoOTEepHOCTh. AM(OTEpHBIE
OKCHJIBI ¥ TUAPOKCHIBI. KOMIIEKCHBIE COJIH.

PaCKprBaTB CMBICJI TICPUOJUICCKOTO
3aKOHa IIoJ pYKOBOACTBOM II€Aarora.

Ilonumarts cymecTBoBaHUE
NEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XMMUYECKUX IJIEMEHTOB
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XMMHYECKHX
3jemenToB /..
MenpeneeBa u

CTPOEHHE ATOMA

(8 yacoB)

50 OTtknriTHEe MenneneeRrM OTtkneiTe MeHneneeRbIM TENUOTUIECKOTO

[IEPUOJNYECKOTO 3aKOHA. 3akoHa. [lennonnyeckoe N3MEHEHUE CROMCTB
AJIEMEHTOB U 00DA30BAHHBIX UMH MDOCTHIX
REIeCTR U coenmHeHnH. @OonMVITMDORKA
MEPUOANYECKOro 3aKoHa. 3HaueHue I13.

51 OcHOBHBIC CBEJICHHS O CTPOCHUH | CTpoenue aToMa. Slapo (NpoTOHbI,

aToMoB HEHTPOHBI) M 31eKTPoHbI. M30TONBI.
[InaneTapHas MOJENIb CTPOCHUS ATOMA.
DnekTpoHHask 000I0YKa U AIEKTPOHBI.
Maccosoe uncino. Monbsl. CoBpeMeHHOE MOHSITHE
«XUMHUYECKHUI DJIEMEHT.

52 CtpoeHue 3IeKTPOHHBIX CTpoeHue 3J1eKTPOHHBIX 000/104E€K aTOMOB
000J104€K aTOMOB XMMHUYECKUX nepBbIX 2() 3JIEeMEeHTOB MEPHOANYECKOM
anemeHToB 1-20 B Tabmune .. | cucremsl .. MenaeneeBa. Muxpomup.
Meneneesa. DHepreTUYecKrue ypoBHU UM 3JIEKTPOHHBIE

ciou. [lopanok 3an0IHEHUST SHEPrETUYECKUX
ypoBHeu. [IprurHa nepuoIMYHOCTH B CBOMCTBAX
XUMHYECKHX 3JIEMEHTOB H 00pa30BaHHBIX HMH
BEILIECTB.

53 ITepuoanueckas cuctemMa ®OU3UYECKUI CMBICIT TTOPSJIKOBOIO HOMEpPa
XUMUYecKux 3nemeHTos [[.M. XUMHUYECKOr0 3JIEMEHTa, HOMEpa IPYIIIbl U
Menneneera nepuojaa. MIameHeHne CBONCTB XUMMHUYECKUX

3JIEMEHTOB B MEPUOJIaX U rpymmax.
[lepnonnueckuii 3aK0H.
54- Xapakrepuctuka xumudeckoro | [lnan xapakTepucTUKH XUMHUUYECKOTO 3JIEMEHTA.
55 3JIEMEHTA HA OCHOBAHUH €0 XapakTepucTHKa 3JIEMEHTa-MeTajula U

IIOJIOKEHUS B IEPUOAUIECKOU

QJICMCHTA-HCMCTAJIa.

(U3MeHeHue pajinycoB aTOMOB U
JIEKTPOOTPHULIATEIBHOCTH) U X
COCAMHEHUN OT IIOJIOKEHUS B
NEPUOJINYECKOIN CUCTEME U CTPOCHUS
aTOMa C UCIIOJIb30BAHUEM CXEM U
TaOJINII.

VYcTaHaBIMBaTh CBA3b MEKAY
IIOJIOKEHHEM 2JIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOEHUEM
ero aroma (CocTaB U 3aps] snpa,
oO11ee YuCIIo 3JIEKTPOHOB U
pacrpeieIeHue UX M0 JIEKTPOHHBIM
CJI0sIM) 110 o0Opas3iry.

IIporno3upoBate XapakTep U3MEHEHUS
CBOICTB 3JIEMEHTOB U X COEIUHEHUN
HOTpyMIaM 1 nepuojiam
[lepnonnueckoi CHCTEMBI ¢ TOMOIBIO
nejarora.

XapakTepu30BaTh XMMHUYECKHE
3JIEMEHTHI MEPBBIX TPEX MEPHOIOB,
KaJIusl, KaJIbIHs 110 UX TOJI0KEHUIO
B Ilepnonnueckoii cucreme /1. U.
Menneneena.

CrnenoBatb npaBuiaM 6e30macHOM
paboThl B 1ab0OpaTOpUu MpU
MCII0JIb30BaHUU XMMHUYECKOH MOCYIBI
1 000pyIOBaHuUs MOJT KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHyTHIE
MICBMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha MHGOPMAIIHMIO U3 YueOHHUKA
U CIIPAaBOYHBIX MaT€PHAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3y4YE€HHBIN
NOHATUMHBIN anmapar Kypca
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CHCTCMC.

56

3nauenue [lepuonuueckoro
3akoHa u Ileprogudeckoi
CUCTCMbI XUMHNYCCKUX
anemenToB J[.M1. Menaeneena.

3nauenue [lepuoguyeckoro 3akoHa u
Ileprnognueckoii CHCTEMBI XUMHYECKHUX
anemenToB .M. MeHaeneena.

XUMHH T10CJIE
CTPYKTYpUPOBaHUs MaTepuaa
C MCMOJIb30BaHUEM KIIULIE.

Hcnonb30BaTh NpH BHIIOIHEHUU
yueOHBIX 33JaHUI TEKCThl yueOHUKa
1ocjie CTPYKTYpUPOBaHUS MaTepuana,
CIIPaBOYHbBIE MAaTEPHAJIbI
(ITepuonuyeckyro
CHUCTEMY XMMHYECKHUX AemMeHToB J[. U.
MenieneeBa, TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM 1 COJICH B BOJE,
3JIEKTPOXUMHUUYECKUH Pl HANIPSIKEHUN
METaJIJIOB).

Hcnonp30BaTh pH BEINOJIHEHUH

y4eOHBIX 3aIaHUH U B IPOIIECCe
MCCIIEI0BATENBCKON 1E€ATEIbHOCTH
HAY4YHO-TIOMYJIAPHYO JIUTEPATYPY
XMMHUYECKOI'0 COJIEP/KaHuUs, CIIPABOYHBIE
Matepuaisl, pecypcbl IHTepHeTa 1noa
PYKOBOJCTBOM I€Jarora
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Paznea 5.
XumMuyeckas
CBA3b.
OKucIaINTEILHO-
BOCCTAHOBHTEJIbH
ble peakuuu. (12
4acoB)

HMonnag xumnueckas CBA3b.

Ctpoenue Mosieky1. XuMHYecKasi CBA3b.
Kpucraanuuyeckue u amopgHbie BelecTBa.
Honnasi cBsi3b. AJITOPUTM HATMCAHUS
(dhopMyIbl HOHHOTO coenHeHus. onHas
KPHCTALJINYECKasi pelieTKa.

58

KoBasieHTHas XumMuueckast CBs3b
KoBanentnas HenomsipHas
CBS3b.

ATOMHas WM KOBaJIEHTHAsI CBA3b. DJIEKTPOHHBIE
U CTPYKTypHBbIE (popMyIbl. BaneHTHOCTS.
KoBajeHTHas1 HeNmoOJISIPHAS CBSA3b.
MouJiexkyasipHas 1 aTOMHas
KPHCTAJINYECKUE PelIeTKH.

59

KoBanenTHas MoJIsAipHas CBA3b.

DJIEKTPOOTPULIATETBHOCTD. Psin
snekTpooTpunatenbHocT. KoBasieHTHas

PackpbiBath CMBICH U3y4aeMbIX OHATUN

M0J1 PyKOBOJICTBOM TI€/1arora.

OrnpenensiTh B XUMUYECKON CBSA3U B

COEJIMHEHUU C UCIIOJIb30BAHHUEM CXEM.

OrnpenensTh CTeTeHb OKUCIECHUS
XUMHUYECKOT0 dJIeMEHTa 1Mo Gopmyrie
€ro COeIMHEHUS C HCTI0Ib30BAaHUEM
aNropuTMa.

OnpeaensiTh 3JIeMEHT (BEIIECTBO) —
OKHCJIUTENb U JIEMEHT (BEIIECTBO)
—BOCCTAaHOBUTEb.

OOBSCHSTH CYIIHOCTb IPOLIECCOB

OKHUCJIEHUSI U BOCCTAHOBIICHHUS.

CocTaBiATh AJEKTPOHHBINA OaaHC C
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HeNoJISIPHAS U MOJIAPHAs XUMUYeCKas CBS3b.
Jumons.

60 Meraymmyeckas XUMAYECKast HNon-atompl. O6001IECTBICHHBIC JICKTPOHBI.

CBSI3b. MeTajnyeckasi XHkMH4YecKas CBSA3b 1
MeTa/UIHYecKasi KPUCTANIMYecKasi peleTKa.
DuU3NYECKUE CBOKWCTBA METAJIOB.

61- CreneHb OKUCIIECHHUS. Crenenb oxkucjaeHus u 3aps nosa. [Ipasuna

62 Pemenue ynpakHeHu# o TeMe | pacyeTa cTeneHeil okuciaeHus no popmyaam
«CTreneHb OKUCICHHS coenuaenunii. CoctaBnenne (GopmMyIt BEIIECTB MO

cTeneHsM okucieHus. Homenknarypa OMHapHBIX
COEIMHEHU.

63 OxucauTeabHo- OKHCIUTETILHO-BOCCTAHOBUTEIbHBIE
BOCCTaHOBHUTEJIbHbBIE PEAKILINU. peakuunu. Okucienue. BoccranoBiienue.
pelIeHUe YIpaKHEHHM. Oxucnurens. BoccranoButens. Metoz

AIEKTPOHHOTO OanaHca.

64 YnpaxHeHUs B COCTaBICHUH OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH.
OKHUCJIUTENBHO- Oxucnenue. Bocctanopnenue. OKUCINUTEND.
BOCCTAHOBUTEJIBHBIX PEAKIIMM. BoccranoBurens. MeTox 311€KTPOHHOTO

OanaHca.

65 PesepBHOE Bpemst PezepBHOE Bpemst

66 PesepBHOE Bpemst PesepBHOE Bpems

67 PeszepBHoe Bpemst PezepBHOE Bpemst

68 PesepBHOE Bpemst PesepBHOE Bpems

Y4€TOM YHCJIa OTJAHHBIX U
IIPUHATHIX YJIEKTPOHOB.
CocraBnsTh ypaBHEHHE
OKHCJIUTENBHO-
BOCCTAHOBUTEJIBHON pPEaKLUU 11O
aJITopuTMy pazdopa
OKHCJIUTENBHO-
BOCCTAHOBHTEJIBHOMN pEaKIUU.
Hcnonp30BaTh Npy BBINOJIHEHUH

y4eOHBIX 3a/IaHUI TEKCTHI yUeOHUKA
MOCJIE CTPYKTYPHUPOBAHHS MaTepHala,
CIPaBOYHBIC MaTepPHAITbI
(mepruoInYECcKyIo

CUCTEMY XUMUYECKHUX dneMeHToB J[. 1.
Mewnpeneesa, Ta0IHUIy pACTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U COJIEH B BOJIE,
NEKTPOXUMUICCKHIA PSIIT HAPSHKECHUI
METAJLJIOB).

YYET PABOYEM ITPOI'AMMBI BOCITUTAHUSI IIKOJIBI

HaumenoBanmue pasaesnoB

Yu4er padoueii nporpaMMbl BOCIIUTAHUSI

Paznen 1. [lepBoHayaibHble XUMUYECKUE MTOHATHS

(1)OpMI/IpOBaTB IMMOJIOKUTCIIBHOC OTHOMICHUC K 3HAHUAM 10 XUMHU, SKCIICPUMCHTY,

BOCIIUTBIBATb AKKYPATHOCTD, HOCJICAOBATCIBHOCT W OCO3HAHHOCTH B HpaKTquCKOﬁ n

HCCIeI0BaTeNIbCKON padoTe

Pa3znen 2. Baxneilne npeacTaBUTeIN HEOPTaHUUECKUX
BelecTs. KonnyecTBEHHbIE OTHOLICHUS B XUMUHU

dhopmupoBaTh ymMeHHEe paboTaTh parmoOHAIBHO, TUTAHOMEPHO, OPTaHU30BaHHO,

KOHTPOJINPOBATh M aHAIM3UPOBATH UTOTH CBOEH PabOTHI; paclIupeHue KPyro3opa u
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(bOpMI/IpOBaHI/Ie OCHOB HPAaBCTBCHHOCTH YCPEC3 COACPIKAHUC XUMHWYCCKUX 3a1a1

Paznen 3. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHUIN

YUYUTBh YUCHUKA CTABUTH IICPEC coboit OCJIb U JOCTHUI'aTh €€, 00BEKTUBHO OLICHUBATb CBOU

SHAHUA U 1aBATh CAMOOIICHKY pPC3YyJibTaTaM CBOCI'O TpyHdad

Paznen 4. Ilepuonnueckuii 3akoH u [lepuoanyeckas cucrema
xumuueckux yeMenToB .M. MeHiesieeBa U CTpOCHUE aTtomMa

BJIaJICHUC YUYCHHUKOM I/IH(i)OpMaIII/H/I U YMCHHUC CIO ITOJIb30BAThCA

Paznen 5. Xumnueckas cBA3b. OKUCIHUTEILHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUH.

yOeauTh yJammxcsi B HAy9HOU, TPAKTHIECKOH, )KIU3HEHHOM, IPOPEeCCHOHATBHON 3HAYUMOCTH

TOT'0 WJIM MHOTI'O KOHKPETHOT'O 3aKOHA, ABJICHUA, OTKPBLITHA, I/I306peT€HI/I$I; ImomMouib B pa3BUTHHU

ITO3HABATCJIbHBIX HHTCPCCOB YyHalINXCs

INOYPOYHOE IINTAHUPOBAHUE

KanenpapHo-TeMaTudeckoe MiaHUPOBaHUE 110 XUMHUU
Knacc: 8
KonnuecTBo yacoB 1o ydyeOHOMY IUTaHy Bcero: 68 yaca; B Heemo — 2 yaca
[T1aHOBBIX KOHTPOJIbHBIX PaboT: 3
[TnannpoBaHKe COCTABIEHO HA OCHOBE:!
[IpumepHOIl TIpOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHUs MO XWMHUHM (0a30BBI YPOBEHB) M MPOTPAMMBI Kypca XMMHHU JUISl yYaIIuxcs 8 KIaccoB
o0mieoOpa3oBarenbHbIX yupexxaeHuid aBTopos O. C. 'abpuensna, U.I'. Octpoymoa, C.A. CnagkoBa.
YueOnuka. Xumus. 8 kiacc: yue0. qis odmeobpazosat. opranusanuii/ O.C. IN'abpuensa, U.I'. Octpoymos, C.A. CnankoB. — 2-oe u3a. - M.: [Ipocesimenue,
2020
Conepxanne ydeOHOro mpemMera «XuMus», mnpenacraBieHHoe B [IpumepHoit paboueir mporpamme, cootBeTcTByeT @I'OC OOO, pa3paboTaHo ¢ y4eTOM
[IpumepHO#l OCHOBHOW 00pa30BaTENBbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO y4eOHOMY mpeaMeTy «XHMHsA», COOTBeTcTBYeT IIpumepHoit
aJanTUPOBAaHHON OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMe OCHOBHOT'O 00IIEro 00pa3oBaHUs 00yUaIOUIUXCS € 3aI€PKKON ICUXUYECKOTO Pa3BUTHSL.

Ne | HammeHoBaHue pa3aena/ KomuuectBo | DnexTponHbIe (LUPPOBHIE)
yp KOJHUYeCTBO 4aCOB qaCoB O6p330BaTCJII)HI>Ie PECYypPChI
oK Ha3Banmue ypoka
a
1 Pazpea 1. BBoansiit unctpykrax no Th npu padote B kabunere xumuu. [Ipeamer 1 bubnuoTeka
IlepBoHayajibHbIE XUMUU. POJIb XUMUU B )KU3HU YETIOBEKA. HOK https://m.edsoo.ru/
xuMudeckue nonsatus (20
4aCOB)
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2 Metoasl U3ydeHUs: XUMUU Bbubnuoreka
IOK https://m.edsoo.ru/
3 ArperaTHbI€ COCTOSIHHSI BEILIECTB bubnuoteka
LOK https://m.edsoo.ru/
4 IIpakTuyeckasi padbora Nel. bubnuorexa
«3HAKOMCTBO ¢ J1a00paTOpHbIM 0O0opyaoBanuem. [IpaBuiia TeXHUKH LIOK https://m.edsoo.ru/
0€30IacHOCTH MpH pPadoTe B XUMHYECKOM KAOHHETE).
5 @u3nyeckue sIBJICHUS B XUMUU bubnuoteka
IHOK https://m.edsoo.ru/
6 IIpakTuyeckasi padora Ne2. «OuuncTKa 3arpsi3HeHHOI OBapPeHH O bubnmorexa
COJIn» LOK https://m.edsoo.ru/
Hucrpykrax Th
7 ATOMHO-MOJIEKYJISIPHOE YUeHUE. XUMUYECKUE FJIEMEHTBI bubnmnoreka
IOK https://m.edsoo.ru/
8-9 3Haku XUMUYeCcKuX demMeHToB. [lepuonnyeckas tadbmuna .M. Bubnuoreka
Memnzeneesa LIOK https:/m.edsoo.ru/
10- Xumuueckue GopMyIbl. bubnmnoreka
11 LHOK https://m.edsoo.ru/
12- BanenTHocTh Bbubnuoreka
13 LIOK https://m.edsoo.ru/
14 Xumnueckue peakuud. [Ipu3Haku ¥ yciaoBus UX NPOTEKAHMS. bubnuoreka
IIOK https://m.edsoo.ru/
15- 3aKOH COXPAaHEHMsI MAcChl BEUIECTB. XMMHUUECKHE YPaBHEHUSI. bubnuoreka
16 ILHOK https://m.edsoo.ru/
17- THUIIBI XUMHAYECKHUX pEeaKIUi bubnmnoreka
18 LHOK https://m.edsoo.ru/
19 [ToBTOpenue u 06061menne Temsbl. [loaroToBKa K KOHTPOIBHOM padoTe. bubnuoreka
IOK https://m.edsoo.ru/
20 KonTtpoabnas padora Nel «HauyanbHble NOHATHS XUMHH» bubnuoreka
ITOK https://m.edsoo.ru/
21 | Pa3nen 2. BaxHeiimme Boznyx u ero coctas. bubnmnoreka

w
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NpeacTABUTEIH
HEOPraHN4YecKUX BellecTB.
KoanuecrBenHbie
OTHOIIeHUus B xumuu (18
4aCOB)

IOK https://m.edsoo.ru/

22 Kucnopon. bubnuoreka
IMOK https://m.edsoo.ru/
23 IIpakTnyeckas padora Ne3. IlosryuyeHue, coOupaHue H paco3HABaHue Bbubnuoreka
Kucjaonona. LOK https://m.edsoo.ru/
Hucrpykrax Th
24 OKCHUIBL. bubnnoreka
IHOK https://m.edsoo.ru/
25 Bonopon. Bubnuoreka
ITOK https://m.edsoo.ru/
26 IIpakTueckast padora Ne 4. Ilosrydyenue, coOupanue U paclio3HaBaHue Bubnuoreka
BoIODOAA. LOK https://m.edsoo.ru/
Hucrpykrax Th
27 Kucnorsr bubnnoreka
IIOK https://m.edsoo.ru/
28 Comn bubnuoreka
ITOK https://m.edsoo.ru/
20- Konuuect BemecTa. MonsipHasi Macca BEIIECTBA. bubnauoreka
30 IOK https://m.edsoo.ru/
31 ModnsipHblit 00bEM ra3oB. 3ak0H ABOTaapo bubnnoreka
IOK https://m.edsoo.ru/
32- Pemenue 3a1a4 ¢ UCMOIb30BaHUEM MOHSATHUIA «KOJIUYECTBO BEILIECTBAY, bubnuoTeka
33 «MOJISTpHAsT Maccay, «MOJISIPHBIA 00BEMY, «anciio ABoraapoy. [ToBTopHbIH OK https://m.edsoo.ru/
nHCTpyKTax 1o Th.
34 Bona. OcHoBaHus. bubnuoreka
LIOK https://m.edsoo.ru/
35 PactBopsl. MaccoBasi 10151 paCTBOPEHHOTO BEIIIECTBA. bubnroreka

LOK https://m.edsoo.ru/
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36 IIpakTyeckas padora NeS. Ilpuroros/ieHne pacTBOpPOB CoJel ¢ X bubnnoreka
3aJIaHHOM MaCCOBOIi T0J1€i. LIOK https://m.edsoo.ru/
Hucrpykrax Th
37 O00011eHrEe ¥ cHCTEMAaTH3allKs 3HAHUH 110 TeMe «BakHelme Bubauoreka
MpeACTaBUTEIN HEOPraHUIECKUX BellecTB. KomuecTBeHHbIE OTHOIIICHUS LOK https://m.edsoo.ru/
B XUMHUN
38 KonTpoabHas padora Ne2. « BaxkHelue npeacTaBUTe N bubnnoreka
Heoprann4yeckux pemects. KosimyecTBeHHbIE OTHOIEHUSI B XUMUM» IHOK https://m.edsoo.ru/
39 | Paznen 3. OcHOBHbBIE Oxkcunpl. Knaccudukanus u cBOHCTBa. bubnuoreka
KJIACChI HEOPraHHYeCKHX HOK https://m.edsoo.ru/
coequnenuii (10 yacon)
40 OcHoBanus. Mx knaccudukanysi 1 CBOMCTBA. bubnmnoreka
IHOK https://m.edsoo.ru/
41- KucnoTsr: knaccudukaius u cBocTBa bubnauoreka
42 IHOK https://m.edsoo.ru/
43- Comu. Knaccudukanms u cBoicTBa. bubnuorexa
a4 LIOK https://m.edsoo.ru/
45 ['eneTnveckas CBA3b MEXIy KJIaCCaMU HEOPTaHUYECKUX BEILECTB. Bubnuoreka
ITOK https://m.edsoo.ru/
46 IIpakTyeckasi padora Ne6. PemieHue 3kcnepuMeHTANBHBIX 3a/1a4. Bubauoreka
Hucrpykrax no Th LOK https://m.edsoo.ru/
47 Obobriene u crcTemaTH3anmst 3HaHUH 110 TeMe «OCHOBHBIC KI1acChl Bubnuoreka
HCOPraHNYCCKUX COCANHCHUN HOK h'[tpSZ //m.edsoo.ru/
48 Konrtononknas pabora Ne3. «OcHOBHbIE K/1aCChl HEOPTAaHHYECKHX BubnuoTeka
COCAUHEHU I LHOK https://m.edsoo.ru/
49 | Pasnen 4. [lepuognueckuii EcrecTBeHHBIE ceMecTBAa XUMHUYECKHUX dJIEMEHTOB. AM(POTEPHOCTb. Bubauoreka
3aKkoH M Ilepuoanuyeckas IOK https://m.edsoo.ru/
CHCTEMA XUMHYECKUX
asnemenToB ..
MenpeseeBa 1 CTpOeHHE
aToma (8 yacon)
50 OTtkpeITHE MEH/1eneeBbIM MEPUOIMIECKOTO 3aKOHA. Bubnuoreka
ITOK https://m.edsoo.ru/
51 OCHOBHBIE CBEJIEHUSI O CTPOEHUU aTOMOB bubnuoTeka
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ITOK https://m.edsoo.ru/

52 CrtpoeHnue 3MeKTPOHHBIX 000JI0YeK aTOMOB XUMHUYECKUX dJieMeHTOB 1-20 B bubnmnoreka
tabmune J1.1. Menaeneena. ILHOK https://m.edsoo.ru/

53 [Tepuoanueckas cucrema xumuueckux 3nemeHToB .M. Menneneena BbubGnuoreka
IIOK https://m.edsoo.ru/

54- XapakTepuCTHKa XUMUIECKOTO 3JIEMEHTA HAa OCHOBAHHH €T0 TOJIOKCHHUS B bubnmoreka
55 MEPUOJUNYECKON CUCTEME. IHOK https://m.edsoo.ru/

56 3unauenue [lepuoamueckoro 3akona u [lepuoandeckoi CCTEMBI bubnmnoreka
xumudeckux snemenToB .M. Menaeneena. LIOK https://m.edsoo.ru/

57 | Paznen 5. Xumunueckast HNonnas xumudeckas CBs3b. bubnuoteka
cBs3b. OKUCINTETBHO- LOK https://m.edsoo.ru/

BOCCTAHOBHUTEJILHBIE
peakuuu. (12 yacos)

58 KoBaneHnTHas xumuueckas CBs3b bubnuortexa
KoBanenTHas HenoJsisipHas CBS3b. HOK https://m.edsoo.ru/

59 KoBanentnas monsipHas CBSI3b. bubnmnoreka
ITOK https://m.edsoo.ru/

60 MeTamiueckas XHMA9IeCKast CBSI3b. bubnmmoTeka
ITOK https://m.edsoo.ru/

61- CreneHb OKHUCIIEHUS. bubnmnoreka
62 Pemenue ynpaxnenuit no teme «CTeeHb OKUCIEHUS» HOK https://m.edsoo.ru/

63 OKHUCIINTETFHO-BOCCTAHOBUTEIILHBIE PEAKIINH. bubmmorteka
pelleHne ynpaxHEeHUMH. OK https://m.edsoo.ru/

64 YupakHeHVs B COCTABJICHUHM OKUCITUTEIBHO- BOCCTAHOBUTEIIBHBIX bubnmoreka
pEeaKIU. IHOK https://m.edsoo.ru/

65 PesepBHOE Bpemst bubnuoreka
IHOK https://m.edsoo.ru/

66 PezepBHoe Bpemst bubnuoteka
ILOK https://m.edsoo.ru/

67 PesepBHOE BpeMms bubnmoreka
IIOK https://m.edsoo.ru/

68 PezepBHOE Bpems bubnuoreka
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\ IIOK https://m.edsoo.ru/

CUCTEMA OINEHKH JOCTUXEHUS IITAHUPYEMBIX PE3YJIbTATOB

JJ1st TeKyIero KOHTPOJIsl YpOBHS YCBOCHUS y4eOHOTO MPEeIMETa UCTIONB3YIOTCS
IPOBEPOYHBIE, KOHTPOJIbHBIE U MPAKTHUECKUE paOOTHI, TEeMAaTHYECKUE TECTHI, YCTHBINA OIPOC.

Kpurepun oneHuBaHHus YCTHBIX OTBETOB
OueHka 5 cTaBUTHCS ,BBICOKUI YpOBEHb (IIPOTPAMMHBI) -  €CJIM OTBET YUCHUKA yIOBIETBOPSIET OCHOBHBIM TPEOOBaHHUAM K OTBETY Ha OLIEHKY «5», OH
MIOJTHO PACcKphLI COiepKaHue MaTepHraia B 00bemMe, MPeyCMOTPEHHOM MPOorpaMMoii (B TOM YHciie AEUCTBUS U3 pa3fiena «Y YeHUK MOKET HAyUYUThCS»
O0pa3oBaTeabHOI MPOrpaMMbl), U YIE€OHUKOM; U3JI0KHUII MaTepuajl rPaMOTHBIM S3bIKOM, TOUHO UCTIOJIb3Yysl XMMUYECKYIO , OMOJIOTHUECKYI0  TE€PMHHOJIOTHIO
U CHMBOJIMKY, B  OIPEIAEICHHOM JIOTMYECKOU MTOCIEI0BATEIbHOCTH; IPABUIIBHO BBIITOJIHWII PUCYHKH, YEPTEKHU, COMYTCTBYIOIINE OTBETY; II0OKa3al YMEHUE
WUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATD €€ B HOBOM CUTYallM IIPH BBIIIOJHEHUH NPAKTUYECKOT0 3aJaHMsl; IPOJAEMOHCTPU pOBal
3HaHHE TEOPUH paHee U3yYCHHBIX COMYTCTBYIOMINX TeM, C(HOPMUPOBAHHOCTh M YCTOMYMBOCTD UCIOJIb3YEMBIX ITPH OTBETE YMEHHUIN M HaBBIKOB; OTBEYal
CaMOCTOATENIbHO, 6€3 HaBOSAIIMX BOIIPOCOB YUUTENs; BO3MOKHBI O/IHA - 1B HETOYHOCTH IIPHU OCBELICHHE BTOPOCTEIIEHHBIX BOIPOCOB MM B BBIKJIAIKAX,
KOTOPbIE YYEHUK JIETKO UCIIPaBUJI MOCIIE 3aMEYAHUS YUUTEIS.
OueHka 4 cTaBUTCS, IOBBIIIICHHBIN YPOBEHb (IIPOrPaMMHBII) — pEIICHUE HECTAHIAPTHOM 3a1a4H, TJe MOTPEOOBAIOCH IEUCTBUE B HOBOM, HETIPUBBIYHOM
CUTYyaluu (B TOM 4YHKCJe IeUCTBUS U3 pa3zena «YUeHHK MOXeT HayduTbes» OOpa3oBaTeNIbHOM MPOrpamMmbl), €CIM OTBET YUCHHKA YAOBIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLIEHKY «5», HO J1aH 0€3 MCII0JIb30BaHMs COOCTBEHHOTO IJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOU CUTyaluu, 0e3
HCIIOJIb30BAHUS CBS3€H ¢ paHee U3yUYCHHBIM MATEpUAIOM U MaTEpPHUAIIOM, YCBOEHHBIM IIPU U3YYEHUHU JPYTUX IIPEIMETOB; €CIU YUaIlluUCs TONYyCTHIT OJIHY
omOKy MM He OoJiee ABYX HEJTOYETOB U MOXKET UX UCTIPABUTh CAMOCTOSATEIBHO MM ¢ HEOOJIBIION ITOMOIIBIO YU TEIIS.
Ouenka 3 cTaBUTCS, €CJIM yYallIUiCa OCBOMIT HEOOXOAMMBIN YpOBeHb (06a30BbIi) 00pa3oBaTEIbHON MPOTpaMMBI IO MPpeAMETY (pa3ael «YYeHUK HAyIUTCs»
O0pa3oBatenpHON IPOrPaMMBI) JIOMYCTHII HE OoJiee OfHOM Ipy0oil OmMOKH U ABYX HEIOYETOB, HE OoJiee OJHOM Tpy0oii 1 OJTHOM HE rpyOol ommoke, He
6oJiee ABYX - TpeX HErpyObIX OUIMOOK, OTHOM He rpy0oil OIMOKHU U TPEeX HEJ0UYETOB; TOMYCTUI YEThIPE — MATh HEI0YETOB.
OueHka 2 cTaBUTCS, €CJIM yYaIIUNCs HE OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU M YMEHHUSIMH B COOTBETCTBUM C TPEOOBAHUSIMU NTPOTPAMMBbI M TOYCTHJI OOJIbIIE
OLIMOOK ¥ HEZ0YETOB, YeM HEOOXOAMMO ISl OLIEHKH <«3».
Ounenka 1 craBUTCS B TOM Cilydae, €CJIM yYEHUK HE MOXET OTBETUTh HU HA OJIMH U3 IIOCTABJIEHHBIX BOIIPOCOB.

Kpurepun oneHuBaHus NUCbMEHHBIX padoT
KonTtponbHas paboTa mo XMMuu 1 OMOJIOTUH MMEET CIeAYIONIYI0 CTPYKTYpY: niepBas yacth  ( 2-3 3amanusi) — 6a30BbIi MaTepual ( Ha yAO0BIETBOPUTEIBHYIO
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OLIEHKY); BTOpas 4acTh ( 1 3aaHue) MaTeprai MOBBIIIEHHOTO YPOBHS ( Ha XOPOILYIO OLIEHKY); TpeThsl 4acTh ( 1 3ajaHue) Matepuall BBICOKOrO ypoBHs ( Ha
OTJIMYHYIO OLIEHKY)

OueHka S ctaBuTCs 32 pabOTy, BBITIOJIHEHHYIO TTOJIHOCTBIO 0€3 OIMOOK M HEI0YETOB.

Ouenka 4 craBuTcs 3a padoTy, BBIIIOJHEHHYIO TOJIHOCTHIO, HO IIPY HAJIMYMU B HEH He 0oJiee OHON HerpyOoi OMMOKH U OTHOTO HeJjo4eTa-, He Oolee Tpex
HEI0YETOB.'

OueHka 3 cTaBUTCS, €CITM YUCHHUK .[IPABMIIBHO BBITIOJIHIII 3aaHus 0a30BOr0 YpoBHs, BhIMoaHWI He MeHee 40% Bceit paboThI MM IOIYCTHIT HE OoJiee OAHOM
rpy0oii OIMOKH M IBYX HEJIOUETOB, HE OoJiee OTHOM TpyOOl M 0JHOM HEerpyOoii OImMOKH, He O0Jiee Tpex HErpyObIX OMIMOOK, OJTHOM HETPyOOoit OMMOKH U TPeX
HE/I0YETOB, IPU HAJMYUH YEThIpEX - MATH HEJIOUETOB,

OueHKa 2-CTaBUTCS, €CIIU -YUCIIO OIIUOOK U HEJ0YETOB MPEBBICUIIO HOPMY IS OLIEHKH 3 WIJIM MPaBHIBHO BhIMoiHEeHO MeHee 40% Bcelt paboThl.
O!!CHKa 1 CTaBUTCH, €CJIM YYCHUK COBCEM HC BLINIOJHUII HU OJHOT'O 3a/IaHU.

OueHka NpakTH4YeCKux pador

O11eHKA 5 cTaBUTCS; €CITH, YYAIHICS BBIITOIHSIET paboTy B IMOJHOM 00BEME C COOITIOJICHUEM HE0OX00UMOIL NOCIe0068amelbHOCMY TIPOBEICHUS ONTBITOB H
M3MEPEHHMIT; CAMOCTOSITENTFHO U PallMOHAILHO MOHTHPYET He00X0IMMOe 000PYIOBAHKE; BCE OMBITHI IPOBOAUT B YCIOBHUSAX U PEKHUMaX, 00€CTIEUNBAIOIIUX
MOJIYYCHHE MPABUJIBHBIX PE3YJIbTATOB U BBIBOAOB; c06n}011aeT Tpe6OBaHI/I$I -[IpaBuUJI 0e30macHoOro Tpyaa; B OTUCTEC MMPABUIIBHO U AKKYPATHO BBITIOJHACT BCC
3amucu, TaOIUIlbl, PUCYHKH, YEPTEXKH, IPaUKH, BBIYUCICHUS; TPABUIILHO BBITIOIHSAET aHAIHU3 MOTPEITHOCTEH.

OueHka 4 cTaBUTCS, €CIIM BBIIIOTHEHBI TPEOOBAHMS K OLIEHKE 5, HO OBUTO JIOIMYIIEHO 1Ba-TPU HEJ04YeTa, He Ooiee 0HON He Tpy0o OmHMOKH U OTHOTO
HeZoYeTa.

Ouenka 3 cTaBHUTCS, €CIT padOoTa BHIMOIHEHA HE TIOIHOCTHIO, HO 00bEM BEITOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOTYyYUTh MPABHIIBHBIE PE3YIbTATHI H
BBIBO/IBI; €CITU B XOJI€ MTPOBEICHUS OIbITA U U3MEPEHUI ObUTH  TOMYIIEHBI OIIHOKH.

OgeHKa 2 CTaBUTCA, €CIIN pa60Ta BBIINMOJIHCHA HEC ITOJIHOCTHIO U 06’beM BBITIOJTHEHHOM YacTH pa6OTLI HC MO3BOJIACT CACIATh NPAaBUJIBHBIX BBIBOJOB, CCIIN
OTIBITHI, U3MEPEHUS, BBIYUCICHHS, HAOMIOCHHS TPOU3BOIMINCEH HETIPABUIIBHO.

Ouenka 1 cTaBUTCS, €CIIM YJalIHICS COBCEM HE BBITOIHMWI paboTy. Bo Bcex., cimydasx OLEHKa CHH)KAeTCs, €CIIM YYeHHK He coOmofan TpeOoBaHHiA
npaBui 0€30MacHOTO TPyAa.

IlepeyeHb oIMOOK

I'pyovie outuoku.
1.He3nanue onpejeneHnii OCHOBHBIX MIOHATHM, 3aKOHOB, IIPABHJI, OCHOBHBIX ITOJIOKEHUN TEOpUH, (POPMYJ, OOIIECIPUHATHIX CHMBOJIOB O0O3HAYCHUS
Q)HSI/IHCCKI/IX BCJIMYMH, CAWHUL HUX U3MCPCHUH.
2.HeyMmeHue BBIIEIATh B OTBETE TJIABHOE.
3.HeymeHnue npuMeHsTh 3HaHUS JJIs peILieHNs 3a/1a4 U 00bsICHEHHS (PU3NUECKUX SIBICHUI; HEIIPABUIBHO C(HOPMYTUpOBaHHBIE BOMPOCH! 33aJa4d HIIU
HEBEpHbIE OOBSICHEHUS X0J1a e€ pellIeHHs; He3HAaHUe NMPUEMOB PELeHHs 3a/1a4, aHAIOTHYHBIX PaHEe PELICHHBIM B KJIacce; OMIMOKH, IOKa3bIBAIOIINE
HCIPAaBUJIBHOC TMOHUMAHUC YCJIOBUA 3aJa4yd HCIPABUIIBHOC HWCTOJIKOBAHUC PCHICHUA.
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4.HeymeHnue unutaTh U CTPOUTH TpauKU U IPUHLUITUAIBHBIE CXEMBI.

5.HeymeHue moAroToBUTh K paboTe ycmaHosKy uiu 1abopamopHoe 0060py0osaHue, IPOBECTH OMBIT, HEOOXOIUMBbIE PACUEThl HIIM UCTIONH30BATh MOTyYEeHHBIE
JIaHHBIE JIJ1s1 BEIBOJIOB. 6.HeOpexHoe oTHOIIEHHE K 1a00paTopHOMY 000pYAOBaHHIO U U3MEPUTENIBHBIM NpubopaM. 7.Heymenue onpenenuTs moka3zaHue
U3MEepUTENbHOT0 pudopa. 8. Hapyienue TpeGoBaHmii mpaBuil 6€30MacHOro Npy/ia MPU BHIMOIHEHUN YKCTIEPUMEHTA.

Hezpyovie ouwuoku.
1.Hetounoctu ¢(opmynupoBOK, omnpefeneHuil, MOHATHI, 3aKOHOB, TEOpHUIl, BBI3BAaHHbIC HETMIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPEAEIIEMOro
MOHATUS; OIIMOKH, BBI3BAaHHbIE HE COOJIIOZICHUEM YCIOBHUI MPOBECHHUS OMBITA WM U3MEPEHHH.
2.01munbKu B YCIOBHBIX 0003HAYEHUSAX HAa IPUHLUITUAIBHBIX CXeMaX; HETOYHOCTHU YepTekel, rpauKoB, CXEM.
3.IIpormyck i HETOYHOE HANKMCAHWE HAUMEHOBAaHUN eTMHMI PU3HUeCKUX Benn4MH. 4. HepannoHambHbIi BEIOOP X0/a peIieHus.

Heoouemu.

1 HepaunonanbHbIe 3alMCH TPU BBIUYMCICHHUAX, HEPALMOHAIbHbIC NMPHEMbI BBIYMCICHUH, TPeoOpa30BaHU U pelIeHNH 3a/1a4.
2. ApudmeTnueckue OIMMOKKA B BBIYHUCICHHUSIX, €CIM ATH OMIMOKH TI'py0O HE HCKaXAOT PeaIbHOCTh MOJYYCHHOTO pe3yabTara.
3. OtnenpHBIE MOTPENTHOCTH B (POPMYIUPOBKE BOIIPOCA WIIM OTBETA.

OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
Cnucok JimTepaTypsbl

Xumust. 8 kiacc: yue0. mis odmeoopaszosar. opranusaruii/ O.C. ['adbpuensa, N.I'. Octpoymos, C.A. Cnaakos. — 2-oe u3j. - M.: [Ipocesmenue, 2020
["a6puensia O.C., Metonnyeckoe mocodue st yaureds, «Xumus 8-9 xkimace» - M.; Jlpoda

['a6puensn O.C., CmupnoBa T.B., ugaktudeckue marepuaisl, «M3ydaem xumuio B 8 kiacce» - M.; bk mitoc

I"a6puensin O.C., «<HactonpHast KHUTa yuuTenst XuMuu. § kinace» - M., biuk mitoc

Cyposuesa P.I1., I'yzeit JI.C. u ap. «Tectol 8-9kmace» - M.: npoda

JuieKTPpOHHBIE (Hu(poBbIe) 00pa3oBaTeIbHbIC PeCYPChl

bubaunorexa I{OK https://m.edsoo.ru/7f41837¢
Beeautenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u cait 1uist yautes «51 uay Ha ypoK XUMHK
http://him.1september.ru Equnas xomrekius LIOP: [IpeaMerHas KOJIEKIMS «XAMUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE 3KCIIEpUMEHTHI: Xumusi. Kosuiekius Poccuiickoro 061eo6pa3oBaTeibHOrO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukbepoBoit
http://www alhimik.ru Bcepoccuiickas oauMIHaza MKOJILHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: SJICKTPOHHBIA YUSOHUK JJIsI CPETHEH IIIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: AICKTPOHHBIN yUeOHUK
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https://m.edsoo.ru/7f41837c

http://www hemi.nsu.ru OTKpBITBII KOJUIEIHK: XUMUS
http://www.chemistry.ru J[ucTaHIIMOHHAS OJTUMITHAA 10 XUMHHU: TEJICKOMMYHUKAIIMOHHBIH 00pa30BaTeIbHbINA IPOCKT

[Ipy pa3paboTke pabodeidl mporpaMMbl B TeMaTHYeCKOM IJIAHUPOBAHMHM YYTEHbl BO3MOXXHOCTH HCIIOJIb30BaHUs 3JEKTPOHHBIX (LIMPPOBBIX) 06pa3oBaTeNbHbIX
pecypcoB, ABJASAIOIMXCA yue6HO-MeTOJUYeCKUMU MaTepualaMu (MyJbTUMeJUHHbIEe IPOrpaMMbl, 3JIeKTPOHHble YYeOHUKHU U 3aJaYHUKH, 3JIeKTPOHHble GUOJIHOTEKHY,
BUPTYaJbHble JJTaBOPaTOPUH, UTPOBble NPOrPaMMbl, KOJIJIEKIUMH HUGPOBLIX 00pa30BaTe/bHBIX PECYPCOB), UCNOJIb3YEMbIMH /51 00Y4eHUs U BOCHUTAHUA Pa3IU4YHbIX

rpynn moJib30Baresied, NMpeACTaBJeHHbBIMU B 3JIEKTPOHHOM (IpOBOM) BHJEe U pealHU3yIOUMU AuAakTudeckue Bo3MokHoct HKT, comepikaHme KOTOpPBIX
COOTBETCTBYET 3aKOHO/IATe/IbCTBY 06 06GPa30BaHUM.
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