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HOACHUTEJIBHAA 3AIIMCKA

ApnantupoBaHHas pabodas mporpamMma IO XUMHM [ OOyYarolmuxcs C
3aJIep>KKOM mcuxudeckoro passutus (nanee — 3I[IP) Ha ypoBHE OCHOBHOIO OOIIErO
oOpa3oBaHus COCTaBlI€Ha B COOTBETCTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM
oOpa3oBaTebHBIM  CTAHJIApPTOM  OCHOBHOro  oOmero  obpasoBanus  (IIpuxas
Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM
tocturiun Poccuiickoit @eaeparuu 05.07.2021 1., per. Homep 64101) (manee — ®T'OC
000), ®enepaibHOM anaNTUPOBAHHON OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBbl
OCHOBHOT'O 0011ero o0pa3zoBaHusi 00y4alOMIMXCS € 3aJIEPKKON MCUXUYECKOTO Pa3BUTHUS
(ITpuka3z Munnpocsenieauss Poccun ot 24.11.2022 1. Ne 1025), denepanbHOi
paboueil mporpamMmbl ydeOHOTO TipeameTa «XuMusi» (0a30BbIil ypoBeHb), [Iporpammoii
BOCHHUTAHUS OOYy4alOIUXCS MNpPU TMOJYYEHHMH OCHOBHOIO OOlIero oOpa3oBaHus, ¢
Y4ETOM PpACHpEEICHHBIX IO KJaccaMm TMpOBEPsieMbIX TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOT'O 00I1ero o0pa3oBaHus U
AJIEMEHTOB COJICPXKaHUs, MPEACTABICHHBIX B Y HUBEPCATHLHOM KOAH(PHUKATOPE 110 XUMUH,
Konnenmuu mnpenomaBanus ydeOHOTO TpeaMmeTa «XHMHS», B 00pa30BaTeIbHBIX
opranmuzanusax PO, peanusyromux oCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

O61mas xapaKkTepuCcTHKA y4e0HOr0 nmpeaMeTa « XuMHUs»

VYyeOubii  mpeamer  «XHUMHS» ~ BXOAUT B TOPEIAMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE MpeaMETh». B cucreMe ecTecTBEeHHOHayyHOro o0Opa3oBaHUS
XUMHS KaK y4eOHBIM peIMET 3aHUMAaeT BaXXKHOE MECTO B TTO3HAHUU 3aKOHOB MPHUPO/IBI,
dbopMHUpOBaHUM HAYYHOW KAPTHUHBI MHUPA, CO3JaHUM OCHOBBI XMMUYECKHX 3HAHHMH,
HEOOXOJMMBIX JIsi TOBCEIHEBHON >U3HHM, HABBIKOB 3/I0POBOTO U OE€30MACHOTO IS
YyelloBeKa W OKpYXalolled ero cpeapl oOpas3a >KHM3HM, a TakkKe B BOCIUTAHUU
BKOJIOTUYECKON KYJIBTYPHI.

VYcenemHocTh U3y4eHUsi XMMHUU CBSi3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
coOmoeHueM TpaBuiI  Oe30macHOM pabOThI TPH  BBIMOJHEHHH XHMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIIEHHBIX CBS3€M XMMHUHU C JIPYTMMH IIPEIMETAMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKITIOYaeT B ce0Osi OCHOBBI HEOPTAaHMYECKOW U OPTaHMYECKOW XMMHUH.
['maBHO# Hueel mMporpaMMBbl SBISETCS CO3/aHne 0A30BOT0 KOMITJIEKCA OMOPHBIX 3HAHUN
M0 XUMHUU, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOUIEH BO3pACTy OOYYAIONIUXCS U HMX
0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSM.

B copepxaHun AaHHOrO Kypca NPEACTaBIEHbl OCHOBOIIOJAraloIne XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKIIOYAKONIME M3YYEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTH HX CBOWMCTB OT CTPOE€HHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKNX NPEBPALICHUN U ITyTEN YIIPABICHUS UMU
B LIEJISIX MOJIYYEHHS BEIIECTB U MATEPUAJIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUSI HEOPTaHUYECKOW XUMHUH COCTABIIIET ATOMHO-
MOJIEKYJIApHOE ydeHue, I[lepumoamueckuit 3akoH JI.MI. MenaeneeBa ¢ KpaTKUMH
CBEICHUAMU O CTPOCHHM AaToMa, BHUJAX XUMHUYECKOW CBS3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUUYECKUX PEAKIIHM.



B u3yuenun kypca 3HauMTelbHAS POIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U J1a0OpaTOpPHBIX pabOT, OMUCAHUIO PE3YJbTATOB
YYEHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUI0O HOPM W TpaBWil Oe30macHoil padoThl B
XUMUYECKOU 1Tab0opaTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mpoliecce 00ydeHus MO3BOJIUT 00y4aIOMUMCS
¢ 3I1P ycBOUTH KJTIOUEBbIC XUMUYECKUE KOMIIETCHIIUU U TIOHITh POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MPHUPO/IE.

N3yyenue XxumMum crnocoOCTBYeT (POPMUPOBAHUIO y OOYHYAIOIIMXCA HAYYHOIO
MHUPOBO33pPEHUSI, OCBOCHHMIO OOIIEHAyYHBIX METOJOB (HaOJIOJEHUE, HU3MEpPEHUE,
AKCTIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO MPAKTHUUECKOTO MPUMEHEHHUS HAyYHBIX
3HaHUMN, OCHOBAHHOT'O HA MEKIPEIMETHBIX CBA3SIX C MpeaMeTamMu «OKPYKaArOIUNi MUPY,
«Dusukay, «buonorus», «['eorpadpus», «Martemaruka» U GOpMHUPYET KOMIICTCHIINH,
HE0OXOAUMBIE JIJISI POOJKEHUsI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xumuu cnocoOCTByeT pa3Buturo y oOydatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOT'O  BOOOpaKeHUs, (PYHKIMOHAIBHOM  TPaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh WH(OOpPMAILMIO, TPEACTABICHHYIO B
pa3nmuuHbIX Gopmax. 3HAYUMOCTh MpEaMeTa JJIsd Pa3BUTHSA KU3HEHHOW KOMIICTEHIIUH
oOyvaromuxcs ¢ 3I[IP 3akmiouaercs B yCBOSGHHWHM OCHOBBI XUMHUYECKUX 3HAHWM,
HEOOXOAUMBIX IS TIOBCEHEBHOM KU3HH; HABBIKOB 3JI0POBOTO M O€30MACHOIO IS
YeJIOBeKa W OKPY’KAloIel ero cpeapl oopasa >Ku3Hu; (HOPMUPOBAHUM SKOJIOTUUECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT cojepkanue OOydeHUs MpeaMeTy «XUMHUs» € Y4eToM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnagenue yuyeOHbIM
npeaMeToM «XHUMHS» MPECTaBISET ONPEeNENICHHYI0 TPYIHOCTh JJisi 00YYaromuxcs C
3IIP. OT0 cBsiz3aHO ¢ OCOOCHHOCTSIMU MBICIUTENLHON AESTENBHOCTH, EPUOIUYECKUMHU
KOJIeOaHUSIMU BHUMAHUS, MAJIBIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, TMOHWKCHHBIM I103HABATEIbHHIM HMHTEPECOM M HU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSI.

Jlns mpeoponieHus TPYAHOCTEH B HM3yYEHUH YYeOHOro TmpeameTra «XHUMHUI»
HeoOXxoauMa ajanTtanus o0beMa U XapakTepa y4eOHOro MaTepraia K Mo3HaBaTeIbHBIM
BO3MOXXHOCTSIM JIaHHOW KaTeropuu oOydYaroluxcsi, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJTOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIPEAMETHBIX CBS3EH,
MIOCTENEHHOE YCJIOKHEHUE U3Yy4aeMOoro MaTepuaia.

[Ipy w3yuyeHMH XUMUU HEOOXOIMMO OCYIIECTBISATH B3aMMOJICHCTBHE Ha
MTOJIMCEHCOPHOU OCHOBE.

Teopernyecknii MaTepuaa U3y4aeTcsl B MPOLECCE MPAKTUYECKOW JESITEIbHOCTH.
Bo3M0HO BblJIeTIEHHE OTAENBHBIX YPOKOB Ha PELICHUE 3a/1a4 B CBSI3U CO CJIOXKHOCTBIO
aHanmm3a Tekcrta obOyuatomumucs ¢ 3[IP. Opranmdeckoe €AMHCTBO MPAKTHUYECKOW M
MBICITUTENBHON JIEATEIbHOCTH OOYYaloIIMXCs Ha YpPOKaX XHMHHU CIOCOOCTBYET
MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3UCHBIX XMMHWYECKMX 3HAHUM U yMEHHU.
Oco00e BHUMaHUE NMPU U3YUCHUU XUMUH YACISIETCS U3YYCHUIO «CKBO3HBIX» MOHSATUMA U
(bopMHUpOBaHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.



Hean u 3a7a4u u3y4eHus: yaeOHOro npeamera « XuMH»

Obwue yenu wu3ydyeHUs ydyeOHOro mnpeamera «XHUMHS» TPEICTaBICHbBI B
OdenepanbHO  paboueld mporpamMMe  OCHOBHOTO  oOmiero oOpaszoBanusa. OHu
aKTyaJu3UpPOBaHbl C YYE€TOM HOBBIX HPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa3oBaHus, HAMpPaBIECHHOCTH OOYyYEHHUs Ha pa3BUTHE M CaMOPA3BUTHUE JIMYHOCTH,
dopMupoBanue e€ HHTEIUIEKTa W oOwed KylbTypbl. OO0yueHUE yYMEHHUIO YUUTHCS H
MPOJIOKATh CBOE 00pa30BaHKUE CAMOCTOSITEILHO B HACTOAIIEE BpEMsI SIBJISIETCS OJTHOU U3
BOXHEHIIMX (DYHKIIMI YI4EOHBIX IPEIMETOB, B TOM YHCJIC U « XUMHHY.

Jns oOyuaromuxcs ¢ 3I1P, Tak »ke, kKak W JJisi HOPMATUBHO Pa3BUBAIOIIUXCS
CBEpPCTHUKOB, OCBaMBaIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JTIOMUHHUPYIOIEe 3HaUeHUE MPUOOPETAIOT TaKHUE yeiu, Kak:

* (¢opMUpOBaHHWE  UWHTEJUICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJIHUYECTBY, CAMOCTOATECIHLHOMY  TIPUHSATUIO  PEIICHUM, CHOCOOHOMU
aJanTHPOBATHCS K OBICTPO MCHSIONTUMCS YCIIOBHSIM JKH3HU;

" HaAmpaBJIECHHOCTh OOYYCHHMS HA CHUCTEMAaTHYeCKOe IPUOOIICHUE YydYaluXcs K
CaMOCTOSITEJIbHON I103HABATEIbHOU JESITEILHOCTH, HAYYHBIM U IMPAKTUYECKUM
MeToJaM IMOo3HaHUs, (GOPMUPYIOINIMM MOTHBAIUIO U PAa3BUTHE CIIOCOOHOCTEH K
XHUMMWH;

* oOecrnieyeHue yCIOBHM, CIOCOOCTBYIOIUX MTPUOOPETEHUIO O0YyUaIOIIUMHKCS OIbITa
pa3Hoo0pa3HOM JesATENbHOCTH, MMO3HAHUS M CAMOIO3HAHMS, KIIOYEBbIX HaBBIKOB
(KJIFOUEBBIX KOMIIETSHIIHH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIsI PA3IMYHBIX
BUJIOB JIEATEILHOCTH;

* dopMHUpOBaHUE YMEHUI OOBICHATH U OLIEHUBATH SABJICHUS OKPYXKAIOIIETO MUPA Ha
OCHOBAaHWUHU 3HAHUH U OIBITA, MOJIYYCHHBIX IPU U3yUYECHUU XUMHUH;

* (GopMupoBaHue y OOYyYarOMIMXCA TYMAaHUCTUYECKUX OTHOIICHUN, TMOHUMAHMUS
[IEHHOCTH XUMHUYECKUX 3HAHUHU JJI1 BBIPAOOTKH IKOJOTUUYECKU IEIECO00pa3HOro
MOBEJCHUSI B OBITY M TPYIOBOH NEATEIBHOCTH B IEISIX COXPAHEHUS CBOETO
310POBbS U OKPYIKAIOIIEH PUPOTHOU CPEIBIL;

" pa3BUTHE MOTHUBAIMK K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCTIHTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGUIIS W HANPaBICHHOCTU JaIbHEHIIIETOo
00yJeHHUSI.

Kypc HampaBinieH Ha pelieHne CueayrmnX 3a0ay, 00eCTIeunBaOIINX PEATU3aIUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATETLHOCTHOTO TMOJIXOJ0B K OOYYEHUIO XUMUU
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHUs:

* ¢opMHpOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUA O
BEIIECTBAX, WX IMPEBPAIICHUSIX W TMPAKTHUYECKOM TPUMEHECHUH, OBJIAJCHUE
MOHSITHITHBIM aIMapaToM U CUMBOJIMYECKUM S3BIKOM XUMUH;

" 0CO3HaHHE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYCCKUX MPEBpPANICHUN HEOPTAaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KAK OCHOBbI MHOTHX SIBJICHHM XWBOM W HEXUBOU
MIPUPOBL; YTITyOJIeHNE TIPEICTaBICHUN O MaTePUATHLHOM €IMHCTBE MUPA,;



" OBJIaJICHHE OCHOBAaMH XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAJIM3UPOBAThH
1 00BbEKTHBHO OIICHUBATH )KM3HEHHBIE CUTYAaIlUH, CBI3aHHBIE C XUMHEH, HAaBBIKAMH
0e3omacHOro OOpalleHHs € BELIECTBAMHU, HCIOJIb3YEMBbIMH B IOBCEIHEBHOU
KU3HU; YMEHUEM aHAJIM3UpPOBaTh M IUIAHUPOBATH JKOJIOTHYECKH Oe30MmacHoe
TIOBEJICHUE B LIEJISIX COXPAHEHUS 3/I0POBbSI U OKPYKAIOIIEH CPEeIbI;

* (QopmMHupoBaHNE YMEHHI yCTaHABIUBAThH CBSI3U MEXIY peajbHO HaOII0ZaeMbIMU
XUMHAYECKUMHU SBIICHUSIMH W TPOIECCaMHU, MPOUCXOISAIMIMMH B MHUKPOMUPE,
OOBSCHATH MPUYMHBI MHOT000pa3us BEHIECTB, 3aBUCUMOCTh HX CBOWMCTB OT
cocTaBa M CTPOCHUS, a TAKXKE 3aBUCUMOCTH MTPUMEHEHHS BEIIECTB OT UX CBOWCTB;

" MPUOOpPETEHUE OMbITA MCIOIB30BAHUS PA3IMYHBIX METOJOB M3YYCHHUS BEIICCTB,
HaOIOZICHNSI 32 WX TPEBPAICHUSIMHU MPH MPOBEACHUN HECIOXKHBIX XUMUUYECKUX
HKCIIEPUMEHTOB C UCIIOIb30BAHUEM JTA00OPATOPHOTO 0OOPYAOBAHUS U TPUOOPOB;

* (popmupoBaHHEe TPEACTaBICHUN O 3HAYCHUH XMMHYECKON HAYKH WM pPEUICHUH
COBPEMEHHBIX DJKOJOTUYECKUX MpoOJIeM, B TOM YHCIE€ B MPEAOTBPAIICHUU
TEXHOTEHHBIX U KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA ¥ aanTAUN Y4e0OHOIr0 MaTepPHAaJIa 0 XMMHUH

OG6yueHune y4uyeOHOMY MpeaMeTy «XUMHUS» HE0O0XOIUMO CTPOUTh Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUN ISl YCBOSGHHS MPOTrPAaMMHOI0 Marepuaja OoOydJarolUMHCS C
31IP. bonpiioe BHUMaHHE IOJKHO OBITH YAENEHO OTOOpPY ydeOHOro maTepuaia B
COOTBETCTBHUH C IMPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH 00IIero 0a30BOr0 YPOBHS.
OH [10JKEH 0 COJIEP:KaHUI0 U 00BeMY ObITh aJaITUPOBAHHBIM Tl oO0y4vatouxcs ¢ 311P
B COOTBETCTBHUU C UX OCOOBIMH 00pa30BaTeIbHBIMU NOTpEOHOCTIMU. ClielyeT 00JIerYuTh
oBiajieHne MmarepuaioMm oOyvatomumucs c 3[IP mocpenctBoM ero JeTaibHOTO
OOBSCHEHUS C CHUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPATHOW TPEHHUPOBKOW B
NPUMEHEHUH 3HAHWK C HMCIOJIb30BAaHUEM IMPUEMOB AITOPUTMHU3AIMU U BU3YaIbHBIX
OT0p, 00Y4YEHUS CTPYKTYPUPOBAHHUIO MaTepHaIa.

bonpiioe 3HavueHue s MOJHOIEHHOTO YCBOEGHHS y4eOHOTO Marepuaia MMeeT
oropa Ha MEXIPEAMETHBIC CBSI3U BOMPOCOB, M3y4YaeMbIX B JaHHOM Kypce, ¢ TaKUMH
yueOHbIMU TipenMeramu  Kak «leorpadwusy, «Dusukay, «buomorus». Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT J>K€ Yy4YeOHBI MaTepuan ¢ pa3HbIX TOYEK 3pEHUf,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYIIEeMY OCMBICICHHUIO, O0Jiee MPOYHOMY
3aKpEIICHUIO MOJYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHHUM.

[Ipu moAroTOBKE K ypOKam YYHUTENb JOJKEH MPEeayCMOTPETh (GOPMUPOBAHUE Y
oOy4Jarommuxcs YMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh N3ydaeMblii MaTepua,
IUIAHUPOBATh TPEACTOSIIYI0 padoTy, OCYIIECTBIATh CaMOKOHTPOJb. HeoOxommmo
MOCTOSIHHO ~CIICJIUTh 3a MPABUIBLHOCTHIO PEUeBOTO O(OpPMIICHHSI BBICKA3bIBAHUH,
obyuarommuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMH TOBEJICHUSI U JeATeNIbHOCTH, oOyudaromuxcsa ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOKAWIIUKA  KOHTPOJb
cOOJIIOICHUST TIPABUJI TEXHUKU O0€30MaCHOCTU TMPU MPOBEACHUU Ja0OpPAaTOPHBIX padoOT B
XUMHUYECKOM KaOUHETe.



Buasbl nesarenbHoctu odyyawmuxcs ¢ 311P, o0ycioBiieHHbIE 0CO0bIMU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMH M 00ecneYnBaKOIIUe OCMBICJIEHHOE OCBOCHHE
coep:KaHNU 00pa30BaHUs N0 NpeaMeTy « XHUMHUD)

Conepsxanue BUIIOB AesTesibHOCTH oOyyvatomuxcsa ¢ 3I1P Ha ypokax xumuu
onpezensieTcss UX 0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [loMHMO mmIKMpPOKO
ucnonb3dyembix B OOII OOO o0mux s Bcex 00y4arouuxcsl BUIOB JESTEIbHOCTH
ClelyeT YCWIUTh BHUJAbl JAESITEIbHOCTH, CHEU(PUYHbIE ISl JAaHHOW KaTerOpHuH
oOy4aromuxcs, s 00ecredyeHruss OCMbICJICHHOTO OCBOCHHMSI COJIEpXKaHUSI 00pa30BaHUs
M0 NpPEeIMETy: YCUJIEHUE MPEeIMETHO-IPAKTUYECKON NESITeIbHOCTH C aKTHUBHU3alUen
CEHCOPHBIX CHCTEM; YepeJOBaHUE BHJIOB JIEATEIBLHOCTH, 3aJCHCTBYIOUIUX PA3IHUHbIE
CEHCOpHbIE CUCTEMbI; OCBOEHHE MaTepuaja ¢ ONOpOil Ha alropuTM; «IOMIaroBOCTH» B
U3YYeHUHM MaTepHalia; MCIOJb30BAHHME JOIMOJHUTEIbHON BHU3yallbHOW Omophl (TUIaHBI,
oOpas3libl, CXeMbl, 1a0JIOHBI, ONOpHbIE TabauIbl). st pa3BuTus y odyudaromuxcs ¢ 3[1P
YMEHHsS JIeNlaTh BBIBOJbI, (POPMUPOBAHMS TPAMOTHOTO  PEYEBOTO BBICKA3bIBAHUS
HEOOXOJIMMO HCIMOJIB30BaTh OMOpHBbIE cioBa M kiuiie. Ocoboe BHUMaHHUE CIEayeT
yIEeTUTh OOYYEHHMIO CTPYKTYPUPOBAHHMIO MaTepHaya: COCTaBJICHUE PHUCYHOUHBIX U
BEepOANbHBIX  CXEeM, COCTaBJeHUE TaOJHWI, COCTaBlieHWE KiacCUpUKALMK C
0003HaYE€HHBIMH OCHOBAHUSIMU JJI KJIaCCU(DUKAIIUU U HATIOJTHEHHE UX MPUMEPAMU U JIp.
[IpumepHass TemaTudeckas M TEepMUHOJIOTHYecKass Jekcuka cooTBeTcTByeT OOIIl
00O0. Ins obyuarommuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SBISIOTCS MPUEMBI PabOTHI C
JEKCUYEeCKUM MarepuajoM 1o mnpeamery. IlpoBoautcs cnenumanpHas pabota 1O
BBEJICHUIO B aKTUBHBIA CJOBaph OOYYaOLIUXCS COOTBETCTBYIOUIEH TEPMHHOIOTHUHU.
N3y4aeMble TEpMHUHBI BBOJSTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTelbHAa BU3YaJIbHAs
HOJAEPAKKA, aJITOPUTMBI PabOTHI C ONpEAEIEHUEM, ONIOPHBIE CXEMBI JJISl aKTyaJIu3aluu
TEPMHUHOJIOTUU.

MecTo yueOHOro npeamera «XuMHus» B y4eOHOM IJIaHe

B coorBerctBuM ¢ @DepepanbHBIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOT'O OOIIEro o0pa3oBaHMs YUYEOHBIN MpeIMeT «XHMUS» BXOJHT B
MpeaMeTHYI0 00acTh «EcTecTBeHHOHAyUHBIE TIPEIMETHD U SBISETCS O0S3aTEIBHBIM
IUTS1 U3YYECHUSL.

Y4eOHBIM MJIAHOM Ha €€ M3y4YeHUE OTBeNIeHO 68 y4ueOHBIX yacoB — 1o 1 4 B
Hezenmo B 8 1 9 kiaccax COOTBETCTBEHHO.

Conepxanne ydeOHoro mpeamera «Xumus» coorBercteyer PI'OC OO0,
pazpabotano ¢ ydyetom OPII ocHoBHOro oOmero o0pa3oBaHusl MO Y4eOHOMY
npeameTry  «XuMHs», CcooTBeTrcTByeT IlpumepHON amanTUpOBaHHOM  OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO 00mero o0pa3oBaHHs OOYyYalOUIUXCs C
3a/1IeP’)KKOM MCUXUYECKOTO PA3BUTHA.



COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUA»

8 KVIACC

IlepBoHaYaIbHBIE XUMUYECKHE MTOHSTHSI

[Ipeamer xumun. Poab xumuu 6 scusnu yenosexa*. Tena u BemectBa. GU3HUECKHE
CBOMCTBA BEUIECTB. ArperaTHO€ COCTOSHUE BEIECTB. Xumus 6 cucmeme Hayk. YUCToie
BemiecTBa U cmecu. CrocoOwl pa3aesnenus cmecei. [IpaBuna 6e3omacHoro oopaiieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pylnOBaHUEM. [lonamue o Memooax NO3HAHUs &
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE HJIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCHUTENbHAA aTOMHAst Macca. [IpocThie U cloKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyna. BareHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
nocmosanucmea cocmasa eewjecms. OTHOCUTENIbHAsE MOJIEKyJsipHass Macca. MaccoBas
J10J151 XUMHUYECKOT0 3JIEMEHTa B COCJIMHEHUH.

dusznyeckue W XUMUYECKHE SBIICHHS. XuMHUuUeckas peaknus. [IpusHaku
XUMUYECKUX PEaKIMi. YpaBHEHUs] XUMUUECKUX peakini. 3aKOH COXPaHEHUS MacChl
BemlecTB. Krnaccupukamuss XUMUYECKUX peakuuid  (COCNMHEHHMs, Pa3JIoKeHUS,
3aMeleHus, 0oOMeHa).

XVUMHUYECKUIA IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCY0#, ¢ MpaBUiaMu
paboThl B JabopaTtopuu U mpuéMaMu oOpalieHus ¢ JabopaTOpHBIM O00OpYJAOBaHUEM;
U3y4YeHHEe M onHcaHue (U3HUYECKHUX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB;
HabmoieHne pu3nyeckux (TIaBlIeHUE BOCKA, TastHUE JIba, paCTUpaHUE caxapa B CTYIKE,
KUTIEHUE W KOHACHCAIMsS BOJbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeEJIa C KHUCIOTOM) SIBJIICHHM, HAOJIOJICHHE WU OMHMCAHUC
NPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaKIuil (pazoKeHHe caxapa, B3auMOJCHCTBUE
CEPHO¥ KUCIIOTHI C XJIOPUIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu Harpesanum,
B3auMOJICHCTBHE Keje3a ¢ pactBopoM conu meau (II));u3ydenue cnoco0oB pasaeneHus
cmecedd (C TMOMOIIBIO MAarHuTa, (QUIBTPOBaHHWE, BbIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), MPOBEICHUE OYUCTKU MMOBAPEHHOMN CONM; HAOIIOJEHUE U OINMUCAHUE
pEe3yJAbTaTOB MPOBEACHUSA ONbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl;
CO3JIJaHHUE MOJIEIEN MOJIEKYJI (ILIApOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmecp razoB. CocrtaB Boznyxa. Kucnopox — aneMeHT M mIpocToe
BellecTBo. HaxoxkaeHue kuciaopoaa B npupoje, Gpu3niyeckue U XMMHUYECKHUE CBOMCTBA.
Peakuuu ropeHust mpOCThIX U CIOXHBIX BellecTB. CrocoObl MONMyYeHUs KUCIOopoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue kucnoponaa. Ilonartue o0 okcuaax.
KpyroBopot kuciopoaa B npupoje. 0301 — aiiomponuas Moou@duxkayus KUciopood.

Tennosou 3¢ppexm xumuueckou peakyuu, mepmoxumuiecKue ypagHeHus, 3K30- u
SHAOTEPMUUECKUE PEAKUMH. TOoNnIugo: y2oib u Meman. 3azpsazuenue 6030yxa, YCuieHue

! 3,[[6CL " aJie€ KypCUBOM 0003HaYEHBI TEMBbI, U3YYCHHUC KOTOPBIX TPOBOAUTCA B O3HAKOMUTEIILHOM IIAHE.



NAapHUK08020 2hhexma, paspyuienue 030H08020 CJOsl.

Bonopon — sneMeHT u mpocTtoe BemecTBo. Haxoxaenue Bomopoaa B IPUPOJE,
dbu3nUecKue U XUMUYECKHE CBOUCTBA (Ha MpUMEpE B3aUMOJICHCTBUS ¢ HEMETAIJIAaMU U
OKCHJIaMH METAJJIOB), MPUMEHEHUE, cnocoobl noyydenus. [loHsITHE 0 KUCIOTAaX U COJISX.

KomnuectBo BemectBa. Monb. Mousipaas macca. 3akoH ABoragpo. MomisipHbIii

00BEM ra3zoB. PacueTsl no xumuueckoit popmyiie. Pacuersl MaccoBO JOTU XMMUYECKOTO
AJIEMEHTa B COEAMHEHNHU, KOJIMUECTBA BEIIECTBA, MOJISIPHOM MAaCChl, MOJISIPHOTO 00beMa
ra3zoB. Pac4y€Tel 110 XUMHUUYECKUM YPaBHEHHUSM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocta, cTpoenue u Monekynsl. Boda kak
pacmeopumens. PacTBOpbL. [loHsamue O HACLIWEHHBIX U HEHACHIUWEHHbIX PACMBOPAX.
llonamue pacmeopumocmu eewecmé 6 600e. PacdueT MaccoBOW J0JM BEIIECTBA B
pacTtBope (TpolleHTHasi KOHIIEHTpanus). MaccoBas J0Jis BeIIecTBA B PacTBOPE.
Xumuueckue ceoticmea 600bl (paziodiceHue, peaKyuu ¢ Hampuem, OKCUOOM KAalbyusl,
oxcuoom cepwl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Ilouamue 06 ochosanusx. Pone pacmeopos 6 npupoode u 6 sicuznu uenogexa. Kpyzosopom
600bl 8 npupooe. 3arpsi3HEHUE MPUPOTHBIX BoI. OXpaHa M OYKCTKA IPUPOIHBIX BOJI.

Baxneitmue  kimaccel  HeopraHudeckux — coeauHeHuit.  Krnaccudukamms
HEOpraHnueckux coeauHeHui. OKcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIC, am@omepHbvle, Hecoleobpasyowue - Ha npumepe okcuoa yeaepooa (1) u
oxcuoa azoma (Il)), momenxnamypa. Ilonyuenue u XMMHYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBUe C BOJOM, KucioTamu, mienodamu). OcHoBanusa. Kinaccuduxarms
OCHOBaHUM: WIENOYM M HEPACTBOPUMBbIE OCHOBaHMSA. HOMEHKIaTypa OCHOBaHHUIA.
Pu3nueckue M XHUMHUYECKHE CBOMCTBA OCHOBAaHHUW (B3aMMOJEICTBHE C OKCHUIAMHU
HEMETAJIOB, KUCJIOTAMU, CONIAMU). [lonyuenue ocHo8anul.

Kucnotsi: cocras, kinaccudukaius, HOMEHKIATypa, GU3MUECKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJEHCTBUE C MeETaUIaMH, OCHOBHBIMM OKCHJAMHU, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOM KUCIIOT), cnocobbl noaydenus. P akTHBHOCTH
metamioB H. H. bexeroBa. Conu (cpeaHue): HOMEHKIIATypa CoJeH, cnocoowvl nonyyerus,
B3aUMOJICHCTBHE COJIEN ¢ METAJJIaMU, KHUCJIOTaMHU, IIEJI0YaMH U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpPE LWHKA U QUIOMUHUSI):
Xumuyeckue ceoucmea (63aumooeticmsue ¢ KUCIOmamu U weio4amu, paiorceHue npu
Hazpesanuu) u noyyeHue.

['eHernueckass CBA3b MEXIAy KllacCaMd HEOPraHWYECKUX  COCIMHEHUM.
['eneTnueckue psiibl.

XUMUYECKUN YKCIIEPUMEHT: KAYECTBEHHOE OINPENECICHHUE COAEPHKAHUS KUCIOPOaa
B BO3/IyX€; MOJIYYCHHE W U3YYCHHE CBOMCTB KHCIIOPOJa; HAOIIOJICHUE B3aUMOJICHUCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUS BOZHHUKHOBEHUS U MIPEKpalIeHUs TopeHus (Moxapa);
03HAaKOMJIEHHE C 00pa3llaMu OKCUJOB U ONKCAHUE MX CBOMCTB; MOJYYEHUE U U3yUEHUE
CBOMCTB BOJI0poJia (ropeHue); HaO0AeHHEe 00pa3IoB BEIIECTB KOJIUYECTBOM | MOJb;
HCCIIeIOBAaHUE OCOOEHHOCTE pacTBOPEHHUS] BEUIECTB C PA3JIUYHOM PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM 10JIEW paCTBOPEHHOIO BEILIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIAMH (HATPUEM U KaJbllieM) (BO3MOKHO UCTIOIb30BAHUE
BHUJIECOMATEPUAIIOB); OIpPEJEICHUE pPACTBOPOB KUCIOT U IIEJIOYeHd ¢ TMOMOIIbIO
WHJIMKaTOPOB; UCCIIeI0BaHe 00Pa3ll0B HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJIOICHNE HM3MEHEHUsT OKpPAacKM WHJIMKATOPOB B PACTBOpPAX KUCJIOT U UIEIOYEH;
n3yueHue BzaumojeiictBust okcuaa menu (II) ¢ pacTBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMH, PEaKLUUi HEUTpaau3aluu; II0Jy4YeHUEe HEPAaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJTHOI'0 METAJIa IPYTUM U3 PaCTBOPA COJIA; PELICHUE DKCIIEPUMEHTAIbHbBIX
3a71a4 1o TeMe « BakHenIme Kiacchl HEOPraHMYECKUX COCTUHEHUI.

IHepuoanuyecknii 3akon u Ilepuoauyeckas cucrema

xumnueckux 3jieMeHToB JI. . Menneneesa. CtpoeHue arToM0OB. XUMHYECKasA

cBsi3b. OKHUCINTEILHO-BOCCTAHOBHUTEIbHbIC PeaAKIINHU

[TepBble MOMBITKH KIacCUPUKAIIMU XUMHUYECKUX dIeMeHTOB. [loHsTHE O Tpynmax
CXOJTHBIX 2JIEMEHTOB (III€JIOYHBIE U MIEJIOYHO3EMETbHBIC METAJIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). Dnemenmol, KOmopwvie 06pa3yom am@omepHovle OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckass cucremMa XUMHUUYECKHX DJIEMEHTOB
H. U. MenneneeBa. KopoTtkonepuoanas u onurnonepuoonas dpopmsl Ilepuoanyeckoit
cucTeMbl Xumuueckux aneMeHToB Jl. 1. Menneneesa. [leproas! u rpymnmsl. @Pu3ndeckui
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUO/Ia U TPYMIIBI AJIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX sifep. M3omonsi. InekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEeK aTOMOB MepBbIX 20 XUMHUYECKHX 3eMeHTOB lleprnoaundeckoii
cucrembl JI. WM. MeHnneneeBa. XapakTepuCTUKa XUMHUUYECKOTO DJIEMEHTA MO €T0
nonoxenuto B [lepuoanueckont cucreme . U. Menneneena.

3axonomeprHocmu UZMEHEHUs. CEOUCME INEMEHMO8 MAlblX NePU0O08 U 2IAGHLIX
noozcpynn, 8 3ABUCUMOCMU OM amMOMHO20 (NOpAOK08020) HoMepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX DNIEMEHMO8 OJid
passumus Hayku u npakmuxu. /. U. Menoenees — yuénulii u epaxcoanu.

Xumuueckas cBA3b. KoBaneHTHass (TOJIApHAasT W HENOJSpHAsi)  CBS3b.
AnexmpoompuyamenbHOCHb AMoM0O8 Xumudeckux 21emenmos. IoHHast CBSI3b.

Crenenp okuciieHUs. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XVUMHUYECKU OSKCIEPUMEHT: H3yuyeHHE OOpas3IoB BEIIECTB METAIJIOB H
HEMETAJIJIOB; B3aMMOJECHCTBUE THAPOKCHAA IIMHKA C PAacTBOPAMH KHUCJIOT U IIEJIOYEH;
MIPOBEJICHUE OIBITOB, WITIOCTPUPYIOIINX TPUMEPBI OKHACIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuy pa3ioKeHHs, COeTUHEHNUS).

MexnpeaMeTHbIe CBA3H

Peanuzanust MeXMnpeaIMETHBIX CBSI3€M NpH HM3YYeHMM XUMHH B 8 Kiacce
OCYIIECTBIISIETCS U€PE3 UCTIONH30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHATUM, SIBJSIIOIIMXCS CUCTEMHBIMH JUISI OTIEJBHBIX MPEIMETOB E€CTECTBEHHO-
HAay4YHOI'0 IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanW3, CHUHTE3, KiIacCcuuUKausi, NEPUOJUIHOCTh, HAOIIOJACHUE, DKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®usuka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIW], WU30TOIIbI,
pPaIMOaKTUBHOCTh, MOJEKYJIa, OJJIEKTPUUYECKUM 3apsjll, BEIIECTBO, TeJO, O0O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3WYECKUE BEIUYUHBI, €IIUHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeThI, 3B€3/1b1, ComHIIe.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/bI, MTOJIE3HBIE
HCKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYecKasi peaKkuus

Ileppuonnueckuint 3axkoH. Ilepuonuueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J. U. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KallUsl, KaJbIUs U UX COCIMHEHUH B
COOTBETCTBUHM C MOJOKEHUEM 3JIEMEHTOB B Ileproanueckoil CUCTEME U CTPOCHUEM HUX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBSI3U. THMBI KPUCTALUIMUECKUX
PEETOK, 3A8UCUMOCMb CEOUCME BeUjecmsed Om muna KPpUCmALIUdecKol peueémru u
8UOA XUMUUECKOU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIEeCTB (MEXKIyHApOaHAS U
TpUBUAJIbHAS ). XUMUYECKUE CBOWCTBA BEIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kjaccam
HEOPTraHUYECKUX COCIMHEHUHN, TCHETUYECKAs CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccuduxaiuys XUMUYECKUX pPEakiuil Mo pa3JudHbIM MpU3HAKaM (10 YUCTY U
COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, O TEIUIOBOMY 3D PEKTy, M0 M3MEHEHUIO
CTeNeHEel OKHCIEHHUS XUMUYECKHUX DJIEMEHTOB, IO 00pamumocmu, no YYydcmuio
Kamanuzamopa). IK30- U SHIAOTEPMUUECKUE PEAKIINU. TepmoxumuiecKue ypasHeHus.

llonamue o cxkopocmu xumuyeckot peaxkyuu. I[lonamue o6 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. llowamue o 20MO2eHHbIX U 2emMepOceHHbIX
peakyusx. [lonamue o xumuueckom pasnogecuu. CmeujeHue Xumuiecko2o pasHoBeCusl.
Daxmopul, rusAlOwWUe HA CKOPOCHb XUMUYECKOU peakyuu U NON0ACeHUEe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIM Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakinuu. COCTaBIE€HUE YPAaBHEHUNW OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/a 3JIEKTPOHHOIO OanaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMUALUU. DIECKTPOIUTUYECKAS IHCCOLMAIUS.
DNEKTPOJIUTHI U HENEKTPOIUThL. KaTHOHBI, aHUOHBI. Mexanuzm ouccoyuayuu geuecma
C PA3IUYHBIMU 8UOAMU XumudecKkou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U c1a0ObIe AIIEKTPOJIUTHI.

Peakniuu monHoro oOMeHa. YcClIOBHUS NMPOTEKAHHs PEaKIMii MOHHOTO OOMeHa 0
KOHI[A. [lonHbIE U COKpalnIEHHBIE HOHHBIE YPABHEHUS pEAKIHMN. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMW U COJIed B CBETE€ MPEJCTABICHUN OO0 3IIEKTPOIUTUYECKOMN
mucconuanun. Cpena pactBopa. KauecTBeHHbIE peakllMM Ha KAaTUOHBI U aHUOHBI:
XJIOpUA-, OpoMHI-, HOIUI-, CylIbdar-, KapOoHaT-, cuiauKaT-, ¢docdar- aHUOHBI,
THJIPOKCH/I-HOHBI;, KATHOHBI aMMOHHUS, MarHUsI, KaJIbITHS, aJTFOMUHIS, xene3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIIME B BOJIHBIX paCTBOpaXx.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIIEHHE C MOJICIAMH KPUCTATUYECKUX
PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETauloB (rpadura U anmasa),
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CIIOXHBIX BEIIECTB (XJIOpPHAA HATPUA), WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOM peakuh OT BO3JCUCTBUS PA3NMHUHBIX (HAaKTOPOB; HCCICIOBAHUC
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALIMN KUCIIOT, MIEI0YeH U
coineil  (BOBMOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB); IPOBEICHUE  OIMBITOB,
WUTIOCTPUPYIONIUX TPU3HAKU TPOTEKAHMSI peakiuidé MOHHOro oOmeHa (oOpa3zoBaHHE
ocajJika, BBIJEICHHUE ra3a, 00pa30BaHUE BOJIBI); OIMBITOB, WILIIOCTPUPYIOIMUX MPHMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakmuii  (TOpeHUe, PEaKIuu  Pas3IoKCHUs,
COCIMHCHHUS); PACIIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C IOMOIIBIO KadyeCTBEHHBIX
peakinii Ha HOHBI; PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HeMmeTaaibl 4 UX cOeIMHEHNST

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOEHUS  aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHue u (pu3ndecKre CBONCTBA MPOCTHIX BEIIECTB
— TAJIOTEHOB. XMMHUYECKHE CBOMCTRBA HA TpUMEpE XJIopa (B3aUMOJICHCTBUE C METaJIaMH,
HEMETa/NIaMd — BOJOPOJAOM M KHUCIOPOAOM, uenouamu). XiaopoBopopoa. ConsgHas
KHUCTIOTa, XHUMHUYECKHUE CBOWCTBa, noayueHue, TpUMEHeHUe. [leiicmeue xaopa u
X7I0p068000pOOa Ha OpeaHusM 4Yenogekd. BaxxHeWline XJOpUIbI U MX HAXOXKJICHHE B
IPUPOJIE.

O6mass xapaktepuctuka syneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTEepHbIE CTETICHU OKUCIICHUS.

Crtpoenrie M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTtporHble  MOAU(UKALKMK KHCIOpOJa W Cepbl. XUMUYECKHE CBOMCTBA CEphl
(B3auMopeiicTBUE C HeMmemaniamu — BOAOPOJOM U KHUCIOPOAOM, MeETallJlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoti Kuciomamu). CepoBOAOPON: CTPOCHHUE,
¢usznueckre U XMMHUYECKHUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA).
Oxcunbl cepbl Kak MPeICTABUTETN KUCIOTHBIX OKCUI0B. CepHasi KUCIOTa: (PU3NUYECKHE
U XUMHYeckue cBoicTBa (o0mme wu cnemudpuyeckue). Coau CepHOM KHUCIOTHI,
KayeCTBEHHas peakius Ha cynb(aT-uoH. CepHUCTas KHUCIOTA. Xumuueckue peaxyuu,
nexcawue 8 OCHO8e HNPOMBIUIEHHO20 CHOCOOA NOAYYeHUs. CepPHOU  KUCOMbL.
Haxoxnenue cepsl u €€ coenuHeHuid B npupoze. [I[pumMenenune cepol U €€ COeAMHEHU B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpssHeHue oxpydcaowel cpeovl
COCOUHEHUAMU Ccepbl (KUCTOMHbLE 00HCOU, 3ACPs3HEHUe 8030YXA U 8000EMOB), CNOCOObI
€20 npedomsepaujeHus.

OO6mast xapakTepucTuka 31eMeHTOB V A-Tpyniibl. OCOOEHHOCTH CTPOCHHS aTOMOB
azora u ¢ochopa, XapaKTepHBIC CTCTICHN OKHUCIICHHUS.

A30T, pacmpocTpaHeHHEe B Tpupone, (pu3ndeckue W XUMHUYECKHE CBONCTBA
(B3auMozeiicTBUE € MeTaUlaMM M HEMETaUlaMU - KHUCJIOPOJOM U BOJAOPOAOM).
KpyroBopor azora B mpupone. AMMmuak: (U3MYECKHE W XUMHUYECKHE CBOMCTBA
(oKHuCIeHue, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpa), noiayuernue U npumeHenue. Conu
aMMOHMUS: COCTaB, (U3MUECKHUE M XUMHUECKHE CBOMCTBA (pa3sioKEHUE, B3AMMOICHCTBHE
CO miesoyaMu), npuMmeHeHue. KauecTBeHHas peaklvsi Ha HMOHbI aMMOHHUA. A30THas
KUCI0Ta, €€ (QHU3NUeCKUe M XHMHUYECKHe CBoOicTBa (oOmmue u crenududeckue),
nonyyenue. Hutpatel (paznoxenue). A3otuctas kuciora. Mcnonb3oBaHue HUTPATOB U
CoJIe aMMOHHSI B KaU€CTBE MHHEPAIbHBIX YJI0OpeHU. Xumuueckoe 3azpsznenue
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OKpYdHCcarouels cpeovl COeOUHEHUAMU a30ma (KUciomHvle 0024co0uU, 3a2ps3HeHue 8030yXa,
NnouBbl U B0O0EMOB).

®docdop, arromponuvie moouguxayuu gocgopa, puzuueckue U XUMHUECKUE
CBOICTBa (B3aUMOJCICTBUME C METAUIaMHU, HEMETAIaMHU, KOHYEHMPUPOBAHHLIMU
azsomnou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas Kuciora:
¢usznueckre © XUMHYECKHE CBOWCTBa, nonyyeHue. Ilonamue o MuHepanbHbIX
yooopenusix: Humpamol u gocgamol. Ilonamue o xomniexcHvix yooopenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpynnsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB yTJiepoja U
KpeMHHUs. BajJeHTHOCThP W XapaKTEepHBbIC CTCTIICHH OKHWCJICHHUS aTOMOB YIJiepoaa H
KpeMHHus. PacripocTpaHeHue yriepojia B MpUpo/ie, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amnorponHble Moaudukanuu (rpadur, anmasz), ¢GuU3UYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJNIAMH, HEMETAJIJIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHolU kuciomamu). AncopOuwms. Kpyrosopor
yraepoaa B npupojae. OKcUIbl yriaepojia, ux (PU3NYECKUe U XUMUUYECKHE CBOMCTBA,
NOJIydeHHe U TMpPUMEHEHUe, JCHCTBME Ha OpPraHuU3M 4YEJOBEKa. JKoao2uyecKue
npobaemvl, césazamuuvle ¢ okcuoom yenepooa(lV), eunomesa enobanvroeo nomenjieHus.
KaumMama, NapHukoswlli 3¢ggexkm. YTOIbHAS KHUCIOTa U €€ coiM, uX (pumdyeckue u
XUMHYECKUE CBONCTBA, noyueHue u npumeHenue. KauectBeHHas peakiiysi Ha KapOoHaT-
WOHBI. Vcroap30BaHHe KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH U CEIIbCKOM
XO3SIMCTBE.

OO6mue mnpeacTaBieHUs 00 OCOOCHHOCTSAX COCTaBa U CTPOCHUS OPraHUYECKHUX
COEIMHEHUH yriiepoja (Ha mpuMepe MEeTaHa, dTUJICHA, dTaHOJIA, YKCYCHOM KUCIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayusa opeanuueckux eewecms. llonarue o
OMOJIOTUYECKN Ba)XKHBIX BELIECTBAX: JKUpaX, O€JIKax, yriaeBoJaX — U UX POJIH B KU3HU
yesioBeka. Mamepuanvrhoe eOUHCMBO OP2aAHUYECKUX U HeOPSAHUYECKUX COeOUHEeHU.

Kpemuuii, ero ¢Qusnueckue u XUMHYECKHE CBOWCTBA (Ha mpuUMEpe
B3aMMOJICHCTBUS C METaJUIAMH U HEMETAJNIaMHt ), noayderue u npuMmerenune. CoeouHenus
KpemHus 8 npupoode. Obwue npedcmasnenus 06 oxcuode kpemuus(lV) u xpemrnuesgot
kuciome. Cunuxkamol, pusuveckue u XumuiecKue ceolcmaa, noayieHue u npumeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 2JIeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamuxa, CmMeKno, uyemeHm, OemoH,
arcenezoboemoH. [Ipobaemuvl 6€30nACHO20 UCNONL30BAHUS CIMPOUMETILHBIX MANEPUATO8 8
NOBCEOHEBHOU HCUHUL.

XVWMHUYECKHNA DJKCIEPUMEHT: H3ydeHHE OO0pa3i0oB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKLMMN Ha XJIOPUA-WUOHBI U
HAOJNIOZICHNE TIPU3HAKOB WX TMPOTEKAHHUS, OIbBIThL, OTpaXKawliue (U3NUIECKUE U
XAMHYECKHE CBOWCTBA TaJOT€HOB M WX COCIWHEHUU (BO3MOXKHO WCITOJIh30BAHUE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE C oOpa3luamMu  XJOpUAOB  (TaJOreHHJIOB);
O3HaKOMJICHHE C oOpasliamMH cepbl M €€ COeAUHEHUSMU (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEPUAIOB); HAOIIOZCHUE TIpolecca OOYTrIMBaHUS caxapa IOoJA JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOThI; U3YyYEHUE XUMUUYECKUX CBOMCTB pa30aBIECHHON
CEpHOMN KHCJIOTHI, MPOBEACHNE KAaYeCTBEHHOW peakiuu Ha CyiIb(paT-uoOH W HAOIIOACHUE
MpU3HaKa e€ MpOoTEeKaHus; 03HaAKOMJIEHHE ¢ (U3UUECKUMH CBOMCTBaMHU a3ota, hocdopa
U UX COEIUHEHUN (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPHAIIOB), 00pa3liaMu a30THBIX
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u ¢ochopHbIX ynoOpeHuit; MoIyuyeHne aMMuaka U U3yuYeHHE ero CBOICTB; MPOBEIACHUE
KAUeCTBEHHBIX pEaKIMil HAa MOH aMMOHHMS U (ochaT-uOH M U3YHYEHHE MPU3HAKOB UX
IIPOTEKaHUsl, B3aUMOJCHUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO HCHOJB30BAHUE BUIECOMATEPUATIOB); U3YyUYEHUE MOJEIEH KpUCTANIMUYECKUX
peméToKk anMasa, rpadura; O3HAKOMIIEHHE C MPOIECCOM aJCcOpOLMH PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM H YCTPOMCTBOM IPOTHUBOrasa; IOJYYEHHE
YIJIEKUCIIOr0 Ta3a U U3yYEHHE €ro CBOMCTB; MPOBEJCHUE KAYECTBEHHBIX PEAKLIHM Ha
KapOOHAT- ¥ CHJIMKAT-UOHBl U U3yYEHHE MPU3HAKOB MX MPOTEKAHMs; O3HAKOMIIEHUE C
MPOAYKIMEN CHIIMKATHON MPOMBIIIICHHOCTH; PEIICHUE SKCIEPUMEHTAJIBHBIX 33/1a4 I10
TeMe «BaxkHelmme HeMeTaJuTbl M UX COEIUHEHUSD.

MeTanjabl 1 KX COeTUHEHU S

OO6m1as xapakTepUCTUKA XUMUUYECKUX SJIEMEHTOB — METaJUIOB Ha OCHOBAHUM UX
nosnoxkeHus B llepuoamueckoit cucremMe xumuueckux snemenToB [. M. Menaeneesa u
cTpoeHus atomoB. CTpoeHue MeTajuioB. Meramnuueckas CBA3b W MeETajuIM4ecKas
KpUCTAJUIMYECKasT pemETKa. DJIEKTPOXUMHUYECKUI psiJi HaNpsHKEHUA  METasIoB.
Ou3nyYeckue U XUMHUYECKHE CBOWCTBA METAIOB (B3aMMOJACHCTBUE C KHUCJIOPOIOM,
BOAOM, kuciotaMu). Obwue cnocobdwvl noayuenus memannod. llonamue o xoppo3suu
Memaiios, OCHO8Hble Cnocobvl 3awumul ux om kopposzuu. Cniasvl (cmaiv, uYyeyH,
O0OPANIOMUHUU, OPOH3A) U UX NPpUMEHEHUe 8 ObIMY U NPOMBILUIEHHOCTU.

[Ilesounble MeTabl: mojiokeHwe B Ilepuoguueckodl cuCTEME XUMHUUYECKUX
anemeHToB [[. 1. MenaeneeBa; crpoenne atomoB. Haxoxaenue B npupojae. Pusndeckue
U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpust U Kayusi). OKCHIBI U TUIPOKCUIBI HATPUS
u kanus. [[pumeHeHne menoYHbIX METAIIIOB U UX COCTMHEHUN.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM U KAJIBLWN: TT0JI0)KeHUE B [lepuoanueckoit
CUCTEME XUMHUYECKHUX AeMeHTOB JI. 1. MenaeneeBa; CTpOEHHE X aTOMOB; HAXOXKJICHUE
B npupoae. Ouznyeckne M XMMHUYECKHE CBOMCTBA MarHusi W Kajablus. BaxnHeniime
COCMHEHUS Kajbliusg (OKCHM, THAPOKCHI, COJIN). JKécmkocmb 600bl U cnocobvl eé
YCmMpaHeHusl.

ANOMUHMI: TIOJIo)KeHUE B Ileproanueckond cUCTeME XHMHUYECKHUX DJIEMEHTOB
J. 1. MeHngeneeBa; CTpoeHHE aroMa; HaxOXJAeHUE B mpupoge. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA afOMUHMSA. AMQOTEpHBIC CBOWCTBA OKCHJIA W THIPOKCH]IA
AJIFOMUHUSL.

Keneszo: monoxenue B Ilepruoanyeckod CHUCTEME XUMHYECKHUX DSJIEMEHTOB
J. W. MengeneeBa; CTpoeHHE aroMa; HaxoXAeHHWE B mpupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA JKejie3a (B3auMOACHCTBUE C METaJlJIaMH, KUCJIOTaMHU U COJISIMH ).
Oxkcuasl, ruapokcuasl u conu xene3a(ll) u xxeneza(lll): coctas, cBoWcTBa U noayueHue.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMyi METaJIJIOB U CIIJIABOB, UX
(GU3UYECKUMH CBOWCTBAMHU;, H3YUYEHHE PE3yJIbTATOB KOPPO3WH METAUIOB (BO3MOXKHO
HCITOJIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KIS H
HaTpus C BOJIOM (BO3MOYKHO HCMOJIb30BaHNE BHUEOMATEPHATIOB); UCCIEIOBAHUE CBOMCTB
KECTKON BOJBI; Mpollecca TOpPEHUs Kejie3a B KUCIOpojae (BO3MOXKHO HMCIIOJb30BaHUE
BHJ/ICOMATEpPUAJIOB); MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEaKIuii Ha MOHBI (MarHus,
KaJbliMs, amoMuHus, uuaka, xeneza(ll) u xenesza(Ill), menu(ll)); nabmonenue u
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OINMCAaHUE MPOLECCOB OKpAIIMBAHUA IUIAMEHM WOHAMU HATPUsA, KU W KaJabLUUA
(BO3MOKHO HCIOJb30BaHUE BUIECOMATEPHUATIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWUCTB
TUIPOKCUIA ATIOMUAHUSA U TUAPOKCUIA LIMHKA; PELICHUE DKCIIEPUMEHTAIBHBIX 3aJa4 I10
TeMe «BakHenI1me MeTalJIbl MU UX COCTUHEHUS.

Xumus u oKpyHcarowan cpeoa

Hoesvie mamepuanvt u mexuvonoeuu. Bewecmea u mamepuanvl 8 no8ceOHesHOU
ocuzHu  uenosexa. Xumus u 300pogve. beszonacnoe ucnonvzoganue eeujecms u
Xumuyeckux peaxyuu 6 ovimy. llepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL 3IKOIO2UYECKOU 2paAMOMHOCIU. XuMuyeckoe 3dazps3HeHuUe
oKpydicarouyell cpeovl (npedenvrasn donycmumas konyeumpayus seuwecms — I[1/[K). Ponv
XUMUU 8 PeUleHUU IKOIOSUYECKUX NPODTIEM.

Ilpupoonvle ucmouHuku yeneeo0opooos (Veoib, NPUPOOHbBI 2a3, Hepmy),
NPOOYKMbL UX nepepabomKu, Ux poisb 8 Obimy U NPOMbIUIEHHOCTH.

Xumuyeckuii IKCnepumMenm: uzyyeHue obpazyos mMamepuanos (Cmekio, Cniasvl
Memanios, NOJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmss MeXNpeaIMETHBIX CBS3eH NpW W3ydeHMH XuMuu B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK
U TIOHSATUH, SBISIOUIUXCS CHUCTEMHBIMU JJIS OTIEIbHBIX NPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUS,
aHanu3, CHUHTE3, KiaccuuKaiusi, NEePUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOJIETMPOBAHKE, W3MEpPEHHUE, MOjelb, SBICHHE, MAapHUKOBBIM 3(QeKT, TexHoyorus,
MaTepHAaIbI.

®duznka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUJ, WU30TOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYCCKUN 3apsjl, MPOBOJHUKH, MOITYINPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00HEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTANIMYEeCKas pemeTka, CIUIaBbl, (Qu3ndeckue
BEIIUYMHBI, EJUHUIBI HM3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Comnnre.

buonorusi: ¢otocunrtes, npixanue, Ouochepa, SKocHCTEMa, MUHEPAIbHBIE
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, TOJIE3HBIC
HCKOIIaeMbI€, TOIUTHBO, BOJTHBIE PECYPCHI.

TeMbl npakTHYecKHUX padoT:

1. JlaGoparopHoe oOopymoOBaHHE ¥ TpUEMBI oOpameHus ¢ HuM. [lpaBuia
6e3omacHoii paboThl B XUMUYECKOH J1a00paTOpHH.

2. OuucTKa 3arpsI3HEHHON MOBAPEHHOM COJIH.

3. [Ipu3Haku MpoTeKaHUsI XUMUICCKUX PEAKITUH.

4. TlonyyeHue KUCIOPOia U U3yUYEHHE €r0 CBOMCTB.
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5. IlpuroToBneHure pacTBOPOB C OMPEAEICHHOW MAacCOBOW J10JIE pacTBOPEHHOIrO
BEILIECTBA.

6. Pemenue skcnepuMeHTaIbHBIX 3a7ad 1m0 TemMe «OCHOBHBIE —KIIACCHI
HEOPraHUYECKUX COEAUHEHUI.

/. Peakiium HOHHOTO OOMEHA.

8. KauecTBeHHbIE peakIuy Ha HOHBI B pacTBOPE.

9. IlonydeHue yriIeKUCIOro ra3a U U3yu4eHHe ero CBOMCTB.

10. Pemenue skcnepuMeHTanbHbIX 3a1a4 no teme «Hemeramisr IV — VII rpynn u
UX COCIUHECHUI.

11. Pemienue skciepuMEHTaIbHBIX 33/1a4 10 TeMe «MeTasuibl U UX COeAUHEHUS».

[Ipy mpoBeneHHM NPAKTUYECKOHM pabOThl KaXAbld €€ HSTam BbIIOJHIETCS

oOyuaromumucs ¢ 3IIP Bmecte ¢ yuuTenem W moj ero pykoBojacTtBoM. Ha mocke
00s3aTENIbHO BBIBELIMBAIOTCS TMpaBUjia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, AaeTcsl MpaBuUiibHAsA 3amuch (OpMYyNn M yKa3bIBaeTCs LEJb
npoBesieHus padoThl. [Ipu HEOOXOAMMOCTH JAaeTCsl BU3YaIbHBIM aIrOPUTM BBITIOJHEHUS
3a/laHusg. DTO CIMOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMMUCS BBIMOJHSEMBIX JIEUCTBUM U
NOJIYYEHHOTO pE3yJIbTaTa.

KOHTpO.]'lI)HO-I/I3MepI/ITe.]'leI)Ie MaTepHualJbl 110 XUMHUH

Jliss opraHM3aliy MPOBEPKH, ydeTa W KOHTPOJIS 3HAHWUW, OOydJarOUIUXCS IO
NpeaMeTy TPEeIyCMOTPEHBI KOHTPOJBHBIE pa0OThl, CaMOCTOSITEIIBHBIE pPabOTHI,
npakTHYeckue padoTel, TecTupoBanwe. OXHUM U3 METOAOB KOHTPOJIS PE3yIbTaTOB
oOyueHust oOydwarommxcsi ¢ 3[IP sBhuseTcs MeToa TOJMBAPHATUBHOTO 3SKCIIpPECC-
TECTHPOBAHHUS C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIWYHTEIBHBIMH YepTaMH
SBIISIIOTCS. ~ ONEPATHBHOCTh,  BBICOKAs  CTCTNCHb  WHAWBUAyAIH3AllMA  3HAHWH,
CPaBHHUTEJIPHO MaJIbIC 3aTpaThl BpEMECHH U TPY/la Ha MPOBEPKY OTBETOB 00YJATOIIHXCSI.

Hnst obyuatomuxcsi ¢ 3[1P Bo3mMokHO M3MeHeHue (HOpPMYTUPOBKU 3aJaHUA Ha
«TIOIIIarOBYIOY», alanTalysl MpeaIaraeMoro oOydaromeMycss TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepuaja: WCIOJb30BaHUE YCTHBIX W THCBMEHHBIX WHCTPYKIUH,
VIOPOIIEHUE JIUHHBIX CIOKHBIX (DOPMYTUPOBOK WHCTPYKIIHH, pEIICHUE C OMOpOW Ha
aNTOpPUTM, 00pasell, KCTI0Jb30BaHUE CIPABOYHON HH(pOpMaIHy.

KonTpoabHbIe padoThI 110 TEMaM

B paboueit mporpamme npeaycMOTpeHO 9 KOHTPOIBHBIX PaldOT:

Koumponvuas paboma Ne 1. IlepBoHavalbHbIE XUMHYECKHE MOHSITHS.
XUMHUYECKHE IIEMEHTBI. XUMU4deckrue GOpMysIbl U yPaBHCHHS.

Koumponvuas paboma Ne 2. Tlepuogudeckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHue atoma.

Koumponvuas paboma Ne 3. Xumudeckas CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxcunsl. I'openne. Bogopoa. Kucnorsr.
Comu.
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Konmponvuas paboma Ne 5. O60011eHUE CBEICHUM 0 BaX)KHEHUIIUX KIaccax
HEOPTaHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTpoauThuecKas JUCCOLAAIINS.

Konmponvuas paboma Ne 1. Hemetanmibi.

Konmponvuas paboma Ne 8. Metaniebl.

Konmponvuas paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHUYECKOM XUMHUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPE/IMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoenust oOydarommmucs ¢ 3[IP yuebHoro npeamera
«XUMHS» JOJKHBI COBMAJATh C Pe3yJibTaTaMH MPUMEPHOU pabodeil mporpammsl
OCHOBHOT0 00111eT0 00pa3zoBanusi. Hanbonee 3HAUMMBIMU SIBJISTFOTCS :

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHUBAIIMS K 00YUCHHIO U 1IeJICHANPABICHHON MO3HABATEIHLHOM IS TEILHOCTH;

YCTaHOBKA HA OCMBICJIICHUE JIMYHOTO OMbITa, HAOIIOACHUN 34 XUMUYECKUMHU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl HA TMpaBWIa HMHIAUBUIYAIHHOTO W KOJUICKTUBHOTO O€30MMacHOr0
MOBEJICHUS MMPU B3aUMOJICHCTBUU C XUMUYECKUMU BEILIECTBAMU U COCTMHEHUSMU;

paKTUUECKOe M3ydeHue mpodeccuil U Tpyaa pa3IudHoro poja, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS U3y4aeMOro TMpeJMETHOro 3HaHus (Hampumep, JabopaHT
XUMHYECKOr0 aHaIu3a);

YBaXEHUE K TPYAY U pe3yIbTaTaM TPYAOBOU ESITEIHHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY TIOCTPOCHHUIO JalIbHEUIIEH WHIUBUIYaTbHOU
TPacKTOPUU OO0pa30BaHUS HAa OCHOBE OPUEHTUPOBKHM B Mupe mnpodeccuii u
mpodecCHoHaIBHBIX MPEANOYTEHUH, YBAKUTEIHHOTO OTHOIIIECHUS K TPYAY;

OCO3HAHUE CBOET0 MOBEJCHHUS C TOYKH 3PEHHUS OMACHOCTH WU 0€30MacHOCTH IS
ce0st WU I OKPYKaIOIINX;

OCHOBBI IKOJOTUUYECKON KYJIBTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIIJIEHUS, TPHOOPETEHNE OIbITa IKOJOTHYECKH OPUCHTHPOBAHHOMN
IPAKTUYECKOM JCATEILHOCTH B )KU3HEHHBIX CUTYaIUX;

OCO3HAHHUE TIOCJICICTBUH WM HEMPHUATHE BPEIHBIX NPHUBBIYCK (YIOTPEOICHUS
aJIKOTOJIsI, HApKOTUKOB, KypeHHs) W HWHBIX ¢GopM Bpeaa g (PU3HYECKOTO U
IICUXUYECKOTO 37I0POBbS;

MPUHSATHE PEIICHUH B )KU3HEHHON CUTYyallMd Ha OCHOBE IEpPEHOCA MOJTYyYEHHBIX B
X0J1e 00y4YeHHUs 3HAHUH B aKTyaJIbHYIO CUTYAIIUIO, BOCTIONHATH AeUITUT HHOOPMALINH;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HY)KHYIO HH(POPMAIIHIO B COOTBETCTBUHU C
KOHTEKCTOM KHU3HEHHOUW CUTYyallUH.

METAINPEIMETHBIE PE3YJIBTATHI

Oe¢nadenue ynueepcanbHbIMU yUeOHbIMU NO3ZHABAM EbHBIMU OCUC BUAMU:

BBISIBJIATH PUYUHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBICHUM;

OCYIIECTBIIATh CPAaBHCHHUE, KIACCU(DHUKAIINIO XUMHIECCKHUX BEIICCTB MO 33 IaHHBIM
OCHOBAHHSM U KPUTEPHUSIM JIJISI YKA3aHHBIX JJOTUYECKUX OTNEpaIinii;

CTPOUTH JJOTHYECKOE CYXKJIECHHE TTOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKIIOYAIOIIEe
YCTaHOBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3EH;

BBIABJIATH JACUIIMTHEI WH(POpMAIUKM, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh UHGOPMAIUMIO U3 OJHOTO BUAA B ApYyrou (Tabnuily B TEKCT U
mp.);

CO3/1aBaTh, IPUMEHSIThH U MPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBbI
JUTSL pEIIeHUS y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 C TOMOIIBIO Me1arora;

C TIOMOIIIBIO Tefarora MPOBOJUTh XUMUYECKHUHN OIBIT, HECIOKHBINA IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUS OCOOCHHOCTEW 00bEeKTa M3YUEHUSsI, TPUIMHHO-CIICICTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

C TMOMONIBI0 TeJarora WIM CaMOCTOSTENIbHO (GOopMyJIUpoBaTh 000O0IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOI0 HAOIIOACHUS, OIIbITA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE XHMHUYECKHUX TIPOIECCOB U  HUX
MOCJICICTBUSL;

UCKaTh WU OTOMpaTh WHGOPMAIMIO, WU JIaHHBbIE M3 HCTOYHUKOB C YUYETOM
peIJIOKEHHON yueOHOU 3a1a4M U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUEGHBIMU OCUICGUAMU:

OpraHU30BBIBATH YUEOHOE B3aUMOJCHCTBHE B rpymre (OnpeaensTh o0Iue e,
pacrpenensaTh PO, J0rOBapUBATHCS APYT C APYTOM U T. II.).

C MOMOIIBIO TIeJIarora WM CaMOCTOSITEIbHO COCTABJISITh YCTHBIE M TTHChbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM WJUTFOCTPATUBHBIX MAaTEPHAJIOB JJI BBICTYIUICHUS TIEpe]
ayIUTOPUEN;

OpraHU30BBIBATh YUe€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; paboTaTh WHIMBHIYAIbHO W B TPYMIE: HaXOAUTh oOIee
pelieHre W paspemarb KOH(JIMKTHI HAa OCHOBE COIJIACOBAHUS TMO3WIMNA W yyeTa
UHTEPECOB; POPMYIUPOBAThH, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE;

OILICHMBATh KaYECTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT, MPUHUMATh U PA3ACIAThH
OTBETCTBEHHOCTbH U MPOSBIATH TOTOBHOCTD K MIPEJOCTABIECHUIO OTYETA NIEPE TPYIIION.

Osnadenue ynugepcanvbHbIMu y4eOHbIMU PE2YIAMUCHBIMU OCUCMBUAMU:

oOHapyxuBaTh W (HOPMYIMPOBATH YYEOHYIO TIpoOJeMy, ONpPEeACIsTh IIeb
y4eOHOU NeATeIbHOCTH;

BJIAJETh OCHOBAMHM CaMOKOHTpOJSI, CAMOOLICHKH, TIPUHSTUS pELICHUH U
OCYIIECTBJICHHS] OCO3HAHHOTO BbIOOpa B y4eOHOM U TO3HABATEIILHOU JIEATEIbHOCTH;

COOTHOCUTHh CBOM JEUCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMHU, OCYIIECTBIATH
KOHTPOJIb CBOEW JEATENbHOCTH B MPOLIECCE NOCTUKEHUSI pe3yjbTaTa, OINPEIesiTh
CIIOCOOBI ICHCTBHUI B paMKaX MPEIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTHPOBATH
CBOH JICWCTBHUS B COOTBETCTBUU C U3MEHSIOLICUCS CUTYallMEH;

JaBaTh aJICKBaTHYIO OLIEHKY CHUTyallud W MpeajaraTh IUIaH €€ H3MEHEHUS;

IPEeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUU YUEOHOM
3a/1a4u;

NOHUMAaTh NPUYMHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpPEOyeMblil pe3ynbTaT
NEATENIbHOCTH, OMPEAENsITh MO3UTHUBHBIE W3MEHEHUS M HalpaBieHUs, TpeOyroliue
naapHerIen padoThI;

OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO.
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NPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 0053aTEIBHOIO COEpKAHUS,
YCTaHOBJICHHOT'O JaHHOW NpUMEpPHOM paldodeil MporpamMMmoid, BBIACIAIOT: Hay4HbIE
3HaHUS, YMEHHUS U CIOCOOBI NEUCTBUH, crienuduueckue s y4eOHOro npeaMera
«XUMUA», BUABI IEATEIBHOCTH O MOJYYEHUIO HOBOTO 3HAHUA, €T0 MHTEPIIPETALNH,
npeoOpa3zoBaHUIO U IPUMEHEHUIO B PA3TMUHBIX YUEOHBIX U HOBBIX CUTYAIUAX:

® MPEJCTAaBICHHE O 3aKOHOMEPHOCTAX M IIO3HABAEMOCTH SIBJIICHUH NPHUPOJBI,

NOHMMaHHe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMMYECKOW HAyKH Kak 00JacTH

COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0IIEH KyJIbTypbl U MPaKTHUYECKOU

JeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa; TOHUMaHUE MECTa

XUMUHU CPEU IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMH MTOHATUIMHOIO AIapaTa ¥ CUMBOJINYECKOIO 3bIKa XUMUU JJIS
cocTaBlieHUs (QOpPMyJl HEOPraHWYECKMX BEIECTB, YpPaBHEHUH XHMHUYECKHUX
peakiuii (C omopod Ha aJIrOpuUTM Y4eOHBIX JCHCTBUI); BIaJEHHE OCHOBAMHU
xumudeckoit HomeHknaTypbl (IUPAC u TpuBHaIbHOI) M YMEHUE UCIIOIB30BATh €&

JUIsl perieHuss yueOHO-TIO3HaBaTeIbHBIX 3aJad C TMOMOUIBI0 YUYUTENs; YMEHHUE

UCIIOJIb30BaTh MOJENU JJisi OOBSICHEHUS CTPOCHHMSI aTOMOB W MOJIEKYJ T10

aIrOPUTMY C OIOPOW HA ONPEEIICHUS;

® MIPEJCTaBJICHHE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHWMHMUYECKUX 3HAHUM [JI1 YCTAHOBJICHUS B3aUMOCBSA3EU

MEXIy M3YYEHHBIM MATEpHUAJIOM U MPU MOJYYEHUH HOBBIX 3HAHMI, a TaKKe B

Ipolecce BBIMOJTHEHUST YYEOHBIX 3aJlaHMii W Tpu paboTe C HCTOYHHKAMU

XUMHYECKOW HH(OpMAIU, KOTOpast BKITIOYAET:

BOXHEUIINE XUMHUYECKUE TMOHATHS: XUMHUYECKUU BJIEMEHT, aToOM, MOJIEKyJa,
BEILECTBO, IMPOCTOE M CI0XHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJICKYJISIpHAsE MaccChl, KOJMYECTBO BEILIECTBA, MOJb,
MOJIIpHAasi Macca, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb (CpemHsis),
XUMUYECKasl pEaKUus, PpEaKIUu COCIUHEHUS, pPEaKUUH pa3JIOKEHUs, pPEaKIHnU
3aMelIeHns, peakiuu oOMeHa, TeIIOBOH 3P (EKT peakiuu, dK30- U SHIOTCPMUUICCKHE
peaKkiuu, pacTBOp, MaccoBas JOJs XUMHUYECKOTO 3JEMEHTa B COEAMHEHUH, MAcCOBas
J0JI U IIPOLICHTHAsA KOHLIEHTPALMs BELIECTBA B PACTBOPE, SAPO aTOMAa, JIEKTPUUYECKUN
ClIoil atoma, aToMHasi OopOWTajb, paAUMyC aTOMa, BaJEHTHOCTb, CTEMEHb OKHUCIICHHUS,
XUMHUYECKask CBA3b, IEKTPOOTPULIATEIIBHOCTD, NOJISIPHAS U HENOJIAPHAS KOBAJIECHTHAA
CBSI3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPHUCTAUIMYECKAas peleTka (aTomHasd,
WOHHAs, METaJuUIMYecKas, MOJIEKYJspHasi), WOH, KATHOH, aHHWOH, JJIEKTPOJIUT U HE
ANEKTPOJIUT,  ANEKTPOIUTHYECKAss  JAUCCOLMALNA, pPEaKUMd HOHHOIO  OOMEHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH, OKUCIWUTEIb W  BOCCTAHOBHUTEID,
OKHCJIEHUE U BOCCTAaHOBJIEHHE, AJIEKTPOJIU3, XUMHUYECKOE DPaBHOBECHE, OOpaTHMbIE U
HeoOpaTUMble peaklUH, CKOPOCTh XHWMHUUYECKOM peakluu, KaTaau3aTop, MpPeesIbHO
nonyctumasi konteHnTpanus (I11K), koppo3ust meTanios, CIijiaBbl;

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMMH: 3aKOH COXpaHEHUs Macchl, [lepunoanyeckuin
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUM XWMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOpHUsA, TEOPUSA DIEKTPOIMTHYECKOU
JUCCOLMALIN, & TAK)KE IMPEIACTABICHHUs O HAYYHBIX METOJAX MO3HAaHWs, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAaX HMCCICAOBAHUS BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEAKIUN;

® MPEICTABICHHUE O NMEPUOIUYECCKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
(pamuyc aTtoma, JIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX M CJIOXKHBIX BEHIECTB OT
oJIOXKeHUs eMeHTOoB B [lepuoaudeckoit cucteme (B MaJIbIX MEPUOaX U TJIABHBIX
NOATPYNINAax) W DJIEKTPOHHOTO CTPOEHHUSI aToMa; yMeHHE OOBSCHSTH CBS3b
MOJIOKEHUsL  3dneMeHTta B llepyuoamyeckod  CHUCTEME € YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsjl
saapa, oOmee YHCJIO  JJIGKTPOHOB),  PACHPEACIICHHUEM  JJICKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX IMEPHOJIOB, Kadus U KaJbIUs;
KJacCU(PUIIUPOBATh XUMUUYECKHE DJIEMEHThI C ONOpOM Ha OmpeaeeHus
bu3udecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUICCKON TAOTUIIBI;

® yMEHHUE KIAaCCUPUIIUPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKHE BEIeCTBa U
XUMHUYECKHE PEAKIIMU C OMOPOM HA CXEMBI; OMPEECIATh BAJICHTHOCTh U CTEIECHb
OKUCJICHUS XUMHUYECKHUX DJIEMEHTOB, BHJ XMMHYECKOM CBSI3M U  THUI
KPUCTAJUIMYECKON CTPYKTYpbl B COCAMHEHUSIX, 3aps]l MOHA, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIb U BOCCTAHOBUTEIb
10 AJITOPUTMY YUCOHBIX ACHCTBUA;

® yMEHHE XapaKTepU30BaTh C OMOPOH Ha cXxemy (u3NYecKue U XUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO/I, TpaduT, aiMa3, KpEeMHHI,
asor, ¢hocdop, cepa, XJI0p, HATPUM, KaJIUK, MAarHUH, KaJbIIUN, aJJFOMUHHH, JKeJe30)
U CJIOXHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPACTBOPOB (BOJA, AMMHUAK,
XJIOPOBOJIOPOA, CEPOBOAOPOA, OKCUABI U THAPOKCcHAbl MetaiuioB | - ITA rpynm,
amomunaus, meau (II), munaka, kxeneza (II u III), oxcunbr yraepoma (II u IV),
kpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI), cepaucras, cepHas,
a30TUCTasi, a3oTHas, ¢ocopHas, yroiapbHas, KpeMHHUEBAs KUCIOTa M WX COJIN);
OMKCHIBATh C ONOPOM Ha IJIaH M KIIIOYEBBIE CJIOBAa; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHS
1oCJIe MPEJBAPUTEIIBHOIO aHalIN3a MOJ PYKOBOJCTBOM II€/1arora, NMpUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTbh MPOTEKAHUSA XUMHUYECKUX
OpEBpallCcHUd B pa3IUYHBIX YCJIOBHUAX, BIHSHUE BEIIECTB U XHUMHUYECKUX
IIPOLIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

® YMEHHE COCTaBIATh IO O00pa3ily, CXeMe, alrOpUTMy Yy4eOHBIX JEHCTBUM
MOJIEKYJISIDHBIE M MOHHBIE YPABHEHUSI peakuuil (B TOM YHUCJE PEaKIUii HOHHOTO
oOMEHa Y OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINA), HWUTIOCTPUPYIOIINX
XAMHYECKUE CBOMCTBA M3YyUYEHHBIX KJIACCOB / TPYII HEOPTAHUYECKUX BEIICCTB, a
TaKXe MOATBEPKIAIOIINX FTEHETUYECKYIO B3aUMOCBSI3b MEK/1y HUMM;

® YMEHHUE BBIUHUCISITH OTHOCHUTEIBHYIO MOJIEKYJISIPHYKD M MOJISIPHYIO MaccChl
BEILIECTB, MACCOBYKO JOJIK0 XMMHYECKOTO 3JIEMEHTAa B COEAWHEHUH, MAaCCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €T0 MaccCy, 00bEM ra3oB ¢
ormopoii Ha o0mwue QGopMyIbl; YMEHHE NPOBOAUTH PACUETHI MO YpPaBHEHHSIM
XUMUYECKUX pEaKIuid M HaXOJUTh KOJMYECTBO BEIIECTBA, 00bEM M Maccy
peareHTOB WIHM MPOAYKTOB PEaKIMU C OMOpod Ha oOpasel, airOPUTM Y4EOHBIX
JICUCTBUH;
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e BJAJCHUEC OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHMS (HAOJIOICHNE, U3MEpPEHHE,

AKCIIEPUMEHT, MOJICTTUPOBAHNE) TIPH W3YYCHUHU BEIICCTB M XUMUYCCKUX SBICHUHN

C ONOPOI Ha alrOPUTM YUYEOHBIX NEHCTBUI; yMEHHE CHOPMYIUPOBATh MPOOIEMY

Y TIPEJIOKUTH ITyTH €€ PEIISHUS C TTOMOIIBIO TIeIarora; 3HaHe OCHOB 0€30TacHON

paboThl ¢ XUMUYCCKUMH BEIIECTBAMH, XUMHUYECKOH TOCYI0M M JTaOOpaTOPHBIM

000py10BaHUEM;
® HaJM4YMEe MPAKTHUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS CICTYIONIUX

XUMHYECKUX IKCIIEPUMEHTOB TOJI PYKOBOACTBOM YUHUTENSI C OOCYXACHUEM TIIaHa

pabOThI HITM COCTABJIICHHEM TaOJIUIIGI:

U3YYCHHE B ONTMcaHue (PU3MYECKUX CBOWCTB BEIICCTB;

O3HAKOMJICHHUE ¢ (DU3UICCKUMU U XUMUYCCKUMH SIBJICHHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIOITUE PU3HAKH MPOTEKAHUS XUMUYCCKUX PEAKITUH;

U3YYCHHE CIIOCOOOB pa3/eiICHUS CMECeH;

MIOJTYYCHHUE KUCIIOPO/Ia U U3YUCHHUE €TO CBOMCTB;

IIOJTYYCHHUE BOJOPOa M M3yYEHUE €TI0 CBOMCTB;

MOJIYYCHHE YTJICKHUCIIOTO Ta3a U U3YYCHHE €TO CBOMCTBR;

MOJTyYCHHE aMMHaKa U U3y4YCeHHUE €r0 CBOWCTB;

IIPUTOTOBJICHUE PACTBOPOB C OMPE/ICICHHOW MacCOBOH JI0JICH pacTBOPEHHOTO
BEIIICCTBA,;

UCCJICIOBAHNE M ONKMCAHUEC CBOWCTB HEOPraHMYECKHX BEIISCTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHe MHAMKATOPOB (JlakMyca, MeTuiopanxka u ¢deHondranenta) mis
OTIpEJICIICHHSI XapaKTepa CPe/ibl B pACTBOPAX KUCIOT U IIEIOYEH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C METaJlaMd, OKCHUJIaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJHOTO METaJlIa IPYTUM U3 PacTBOpa COJIH;

uccienoBanie aMmGOTepHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U [IUHKA,

pelIeHre  OKCIepUMEHTaJbHBIX 3amad 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPraHMYECKUX COCTMHEHHI;

pEelIeHre  JKCIEePUMEHTAIBHBIX  33aJlad MO0 TeMe  «DIEKTPOJIUTHYECKas
JTUCCOIIMATIHSIY;

pelIeHre SKCIEePUMEHTAIBHBIX 3a/lad 1o TeMme «BakHeiilue HeMeTayulbl U UX
COCTUHEHHUSI;

pelIeHre dKCIIePUMEHTATbHBIX 3a/1a4u 1o TeMe «BakHeime MeTamispl U ux
COCTUHEHHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, WILUTFOCTPUPYIONTUE MMPU3HAKU MTPOTEKAHUS PEaKIINit
MOHHOTO OOMEHa;

KauyeCTBEHHBIE PEAKIMW Ha MPUCYTCTBYIOMIME B BOJHBIX PACTBOPAX HWOHBI:
XJopua-, OpomMua-, wWoaua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHUOHBI,
TUIPOKCUI-MIOHBI, KAaTHOHBI aMMOHWSI, MarHus, KajbIlus, aTIOMUHUSA, kene3a (2+) u
xene3a (3+), meau (2+), nUHKA;

YMEHUE TPEACTABIATh PE3YyAbTaThl JKCIEpPUMEHTa B (GOpME BBIBOJOB,
JI0KA3aTeIhCTB, TPA(UKOB U TAOJHI] U BBISIBIISATH YMITUPHICCKIE 3aKOHOMEPHOCTH;
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e BJaJCHUE MpaBuUiIaMu 0€30MaCHOr0 OOpalleHHs] C BEIIECTBAMU, UCIIOIb3YEMbIMU
B NOBCEJHEBHOM JKM3HM, a TAKXKE MpaBWJIaMH MOBEJIECHUSA B LENAX cOepexeHUs
3I0pOBbsSI U OKpY’Karollleidl MPHUPOJHON Cpenbl; MOHMMaHHUE Bpeaa (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBbI OIPEAEIIEHHBIX BEIIECTB, a TaKXKe CIOCOO0B
YMEHBIIEHUs] U NPENOTBPAILIEHUs] HX BpPEJHOTO BO3JCUCTBUS; MOHUMAHHE
3HAYEHUS KUPOB, OEJIKOB, YIIIEBOJIOB /JI1 OpraHU3Ma YeI0BEKa,;

® BJIAJCHUE OCHOBAaMU XHMMHYECKOM T'PAaMOTHOCTH, BKJIIOYAIOLIEH yMEHHE
NPAaBWIbHO HKCIIOJIB30BaTh M3YUYEHHBIE BEIIECTBA M MaTepuajbl (B TOM 4YHUCIE,
MUHEpaJIbHbIE yOOOpeHus, MeTa/ibl M CIUIaBbl, HPOAYKTHl MEpepadOTKU
OPUPOJHBIX UCTOYHUKOB YIJIEBOJOPOAOB (YTJIs, MPUPOJIHOTO ra3a, HepTH) B OBITY,
CEIbCKOM  XO34iCTBE, Ha TMPOMU3BOJACTBE; YMEHUE NPUBOJUTH MPUMEPHI
NPAaBWIBHOI'O UCTIOIB30BAHUS U3YUYEHHBIX BEILIECTB U MaTEPHAJIOB;

® yMEHHME YCTaHaBJIMBATh CBA3M MEXJY peajbHO HAONIOAAeMBbIMH XUMHUYECKUMU
SABJICHUSMH U MPOLECCAMU, MPOUCXOASAIIMMHU B MaKpO- U MUKPOMUPE, OOBACHSThH
IPUYMHBI MHOTO0Opa3usi BEUIECTB; YMEHUE MHTETPUPOBATh XMMHUYECKHE 3HAHMS
CO 3HAHUSIMU JPYTUX Yy4eOHBIX MPEJAMETOB C MMOMOIIBIO ME€/1arora;

® MpejcTaBlieHHEe O cdepax MNpoPEeCcCHOHANBHON NEeATeNbHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKECHMSIX
XUMHYECKOW HAyK{; HaJIM4Me OMbITa padOThl C Pa3IUYHBIMU HCTOYHHUKAMU
uHbpopMallMK MO  XUMHHM  (HAy4HO-TIOMYJsipHAask — JMTepaTypa,  CJOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPOM Ha aIrOPUTM: YMEHHE OOBEKTHUBHO
OLIEHMBAaTh MH(MOpPMAIMI0 O BEUIECTBAX, UX IMPEBPAIICHUAX M MPAKTUYECKOM
IPUMCECHECHHH.

TpeOoBaHusl K NMpeIMEeTHBIM Pe3yJIbTATAM OCBOCHHSI Y4eOHOro mpeaMera
«Xumus», pacnpejejgeHHble M0 rogamM 00y4eHu st

PesynpraTel mo romaM (GopMynmuUpYIOTCS TO NPUHLUIY A00ABICHUS HOBBIX
pe3yAbTaTOB OT roja K roay, y»K€ Ha3BaHHbIE B NPEABIAYIIMX TOJax IMO3UIUU, KAK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUYUTBHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO roaa
[0 YMOJTYAHUIO BKIIOYAIOT PE3YJIbTAThl NPEABIIYIINX JIET).

8 KJIACC

PacKphIBaThb CMBICII OCHOBHBIX XMMHUUYECKMX TIOHATHM: aToM, MOJIEKYyJa,
XUMUYECKHUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHash Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIPHASL Macca, MacCoBasi AOJISI XUMHYECKOrO 3JIEMEHTA
B COCAMHEHUH, MOJSIpDHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb,
2NIeKMPOOMPULAMENLHOCID?, CTEIICHb OKHCJIEHUS, XUMHYECKasi  peakuus,
KJaccu(puKalusl peaklMil: peakuuuh COCAUHEHUS, PEaKlHMH pa3IoKEeHUs, peaKlHU
3aMEIIeHHs, PEaKIMi OOMEHa, dK30- M YHAOTEPMHUYECKUE PEAKINH; Men1080U dppexm
peakyuu, SIPO aroMa, FIEKTPOHHBIM CIION aToMa, aTOMHas OpOuTalb, paJuyc aToma,
XUMHYECKAS] CBA3b, MOJISIPHAS M HEMOJSPHAsT KOBAJICHTHAs CBSI3b, NOHHAS CBSA3b, UOH,

2 3,[[6CB " ajie€ KypCuBOM 0003HaYAIOTCSA IUTAaHUPYEMBIC MPECAMETHBIC PE3YyJIIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$I C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.
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KaTHUOH, aHWOH, PAcTBOpP, MaccoBasl JOJs BellecTBa (MPOICHTHAs KOHILIEHTpalMs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHUX MOHATHH (cM. 1. 1) m
MPUMEHSATH 3TH NOHATHS ITPU OMMCAHUHU BEILIECTB U UX MPEBPAILCHU;

UCIIOJI30BaTh XUMHUYECKYI) CHMBOJIUKY JUIsl COCTaBieHUsS (OpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX PEaKIIUi, 3JIEKTPOHHOTO OallaHca;

OTPENIENIATh BAJICHTHOCTh AaTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX; CTEIICHD
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUSAX C OMOPOM Ha OMpENeNICHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, MPHUHAIJIEHKHOCTh BEUIECTB K ONPEACIEHHOMY KJAcCy
coeMHEHUN 10 (QopMyaaM; BHUJ XUMUUYECKOW CBsI3M (KOBaJEHTHAas M HOHHAas) B
HEOPraHWYECKUX COCIMHEHUSIX;

UMETh TMPEJICTAaBICHUE O CUCTEME XHWMHWYECKUX 3HAHUM, YyMEThb C IOMOIIBIO
YUUTENST TPUMEHSATh CUCTEMY XMMHUUYECKHUX 3HAHUMW, ISl YCTAHOBJIECHHS B3aUMOCBSI3U
MEXy U3YYEHHBIM MAaTepUAIOM U MPH MOJTYUYSHUH HOBBIX 3HAHMM, a Takke Mpu pabote
C WCTOYHUKAMU XuMHUYeckod wuHopMmamuu. OpUEHTUPOBATHCS B TMOHITHUSAX W
OTIEpUPOBATh MU Ha 0OA30BOM YPOBHE, MPUMEHSTh MPU BBHIMOJHEHUH YYCOHBIX 3aTaHUIN
U PEIICHUM PacyYEeTHBIX 3aJad C OMOPOM Ha aJrOPUTM YYE€OHBIX JNEUCTBUU M3YUCHHBIC
3aKOHBI M TEOPHUU: 3aKOH COXpaHEHUs Macchl, [lepuonnueckuii 3akon .M. Menneneena,
3aKOH NOCMOSIHCMBA COCmaed, 3aKOH ABOrajapo; aTOMHO-MOJICKYJISIpHAs TEOpHsl.
CooTHOoCUTh 0003HAYCHMS, KOTOpble UMEIOTCs B TaOmwmie «llepuogumdeckas cucrema
xumuyeckux snemeHToB JI. M. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTpOEHHUSI aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB M 3apsAl sapa, oOOIIee YHUCIO
ANIEKTPOHOB M PACMPENIEIEHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

KJacCu(UIUPOBATh XUMHUYECKHE DJEMEHThl; HEOpraHWYEeCKHWe BEIIEeCTBa;
XUMUYECKHE peaKkiuu (M0 YMCIY M COCTaBY YYAacTBYIOIIMX B PEAKIHUHU BEILIECTB, IO
TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTENEHU OKUCIICHHS] XUMUYECKUX DJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTh) OOINME XUMHYECKHE CBONCTBAa  BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIAasd ONMCAHUE MPUMEPAMHU MOJICKYJISPHBIX YpaBHEHHIA
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMHI C OTIOPOU HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUSI;
BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKHUX IPEBPAIICHUNA B PA3JIMYHBIX YCIOBHSIX I1OCIE
MIPEABAPUTETHLHOTO OOCYXKICHHUS C MEJarOroM;

BBIYUCIIATh OTHOCHUTEIBHYI) MOJIEKYJSIPHYI0O M MOJIIPHYKO MAacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa 1o (popmysie COCIUHEHHUS, MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHUIO XMMHUYECKOM pEAKLUU C
ONOPOU HA aNTOPUTM;

IIPUMEHSATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATEIBHOCTH — AHAIIU3 U

CHUHTE3, CpaBHECHHE, O00O0OIICHUE,CHCTeMaTH3aIINS, KJIacCH(UKAIUs, BBISIBICHUC
MPUIUHHO-CJICICTBEHHBIX CBS3€H — JUIS M3YYCHHUS CBOWCTB BEIIECTB M XUMHUYSCKUX
peaKIuii; eCTCCTBEHHO-HAy4YHbIC METOJbI IIO3HAHHWS — HAOIOJCHUE, H3MEpPEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHbll U MbIC/IeHHbILL) TI0 PYKOBOJCTBOM I€/1arora;
cJe10BaTh IpaBUjIaM MOJIb30BaHUSI XUMUUECKON NOCY10M 1 1a00paTOpPHBIM
000py/I0BaHUEM, a TAKXKe MpaBUJIaM OOpAILIEHUS C BEIIECTBAMU B COOTBETCTBUU C
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MHCTPYKIIUSIMU IO BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYUYEHUIO H
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), NPUTOTOBJICHUIO
PacTBOPOB C ONPEAEITEHHON MAaCCOBOM J10JIEM PACTBOPEHHOTO BEIIECTBA; IIJIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHE AKCIEPUMEHTHI 1O PAcCMO3HABaHHWIO PAcCTBOPOB IENoYeH
KHUCJIOT C TOMOIIBIO HMHAMKATOPOB (MaKkMyc, (eHON(PTalenH, METWIOPAaHX U [p.),
MOJITBEPKIAIONINX Ka4eCTBEHHBI COCTaB HEOPTaHMUYECKHUX BEHIECTB (KaueCTBEHHBIC
pPeaKI Ha MOHBI) MO/ PYKOBOJACTBOM TIe/Iarora.

9 KJIACC

pPacKpbIBaTh CMBIC]T OCHOBHBIX XHMHWYECKHUX TMOHSTHUNA: XMUMHUYECKUU DIJIEMEHT,
aToM, MOJIEKYJla, WOH, KAaTHOH, AHHMOH, MPOCTOE BEIIECTBO, CIJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHUILIATENBHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKas peakius,
XUMUYECKasi CBSI3b, Meniosol d¢hgexm peaxyuu, MOJIb, MOJSPHBIA 00BEM, PacTBOD;
AJIEKTPOJUTHI, HEIJEKTPOJIMTHI, 3JIECKTPOJUTHYECKAS JAUCCOLUAIMUSA, PEAKIMA MOHHOTO
oOMeHa, KaTalau3aTop, Xumuieckoe pagHosecue, 0bpamumvle u Heobpamumole peaxyuu,
OKUCJIMTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, OKUCIUTENh, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAaHOBJICHHUE, aJJIOTPOIHUs, amM(OTEPHOCTh, XMUMHUYECKass CBs3b (KOBaJCHTHAas,
WOHHAs, METaJUIMYecKasi), KpUCTALTNYECKass PEIIETKA, KOppo3usi Memaiios, Chiasbl;
CKOpOCMb  XuMuueckol peaxkyuu, TpenensHo ponyctumas koHueHtpamus (I1K)
BEIIICCTBA;

WILIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYCCKHX MOHATHH (cM. m. 1) u
MPUMEHSTh 3TH MOHATHUS TIPU OMKUCAHUHU BEIIECTB U UX MPEBPAILICHUN;

UCITIOJIB30BaTh 3HAKHW W CUMBOJIBI JIJIs1 (PUKCAIIUU PE3yIbTaTOB HAOJIOICHUH,
cocTaBjeHUs (POPMYJ BEIIECTB U YPAaBHEHHH XUMHYECKUX PEaKIMH, 3alUCH JTAaHHBIX
ycioBuit 3a1a4. Mcnonb3oBaTh 0003HaUeHU s, HMeroIuecs B [lepuoandeckoit cucteme u
TaOIUIE pACTBOPUMOCTH KUCJIOT, OCHOBAaHUM 1 COJICH B BOJE JJIsI BHITIOJTHCHUS 3a/IaHHM.

ONPEAEsATh BAJIECHTHOCTh U CTENIEHb OKUCJICHUS XUMUUYECKUX PJIEMEHTOB B
COEIMHECHUSAX PA3IMYHOIO COCTaBa; MPUHAIJICKHOCTh BEIISCTB K OMPEACIEHHOMY
KJIACCY COEMHEHUH C OITOPOM HAa ONIPEACIICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMHUYECKOW CBSI3U (KOBAJE€HTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHWYECKUX
COCIMHEHUSAX; 3aps] MOHA 10 XUMHUYECKOU GopmyJie; XapaKTep Cpeabl B BOJTHBIX
pacTBOpax KHCJIOT U ILIEJIOYEeH, mun Kpucmaiiudeckou peulémku KOHKPEeMmHO20
sewjecmaea,
packpbiBaTh  cMbIca  Ilepumommyeckoro 3akona J[.MI. Mengeneera wu
JIEMOHCTPHUPOBATH €T0 IOHUMAHUE: ONUCLIBAMb U XAPAKMepU306ams TAOMUIHYIO hopMy
[leppoguueckoil CHCTEMBI XUMHMYECKHX 3JJIEMEHTOB: pPa3inyaTh IIOHATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynmna (b-rpynma)», mansie U Ooiibline
MIEPUOBI, COOMHOCUMb 0003HAUCHUS, KOTOPHIC UMEIOTCS B IMIEPUOINICCKON TaOJIHIIE, C
YUCJIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB U
3apsj sApa, 00Iee YKUClIo JIEKTPOHOB U pacHpeeeHUe UX MO DJICKTPOHHBIM CJIOSIM);
00bsCcHAMb O0ITHE 3aKOHOMEPHOCTH B U3MEHEHHUHM CBONCTB XMMHYECKHX DJICMCHTOB U
X COCAUHEHUI B MpeJiesiax MaIbIX EPUOIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS
HX aTOMOB;
KJIacCU(PUIIUPOBaTh XUMHYECKHE DJIEMEHTHI; HCOPraHUYECKUE  BEIIECTBA;
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XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBy y4YacTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3G (ekTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUS XUMUUYECKUX IJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CrielMPUUECKIE XUMUYECKUE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE MPUMEPAMU MOJEKYJSIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTHYECKON AUCCOLMALMM KUCTOT, IIEJIoued U
COJICH; TOJIHBIE M COKpAaIEHHbIE YpPAaBHEHMsI pEaKIMil MOHHOrO OOMEHa; ypaBHEHMHS
peakIui, MOATBEPKIAIOIINX CYIIIECTBOBAHIE T'E€HETUUECKOUN CBSI3M MEXKYy BEIIECTBAMU
Pa3TUYHbBIX KJIACCOB;

pacKkpbIBaTh CYIIIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX peakiui
MOCPEJICTBOM COCTAaBJICHHUS JIEKTPOHHOIO OajaHca 3THX PEeaKIui;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXKHOCTU TMPOTEKAHUS XUMHUYECKUX TPEBpaIlleHUN TMOocie MpeBapUTEILHOTO
00CYXJIEHUS C MeIaroroMm;

BBIUUCTISITh OTHOCHTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOro 3JeMEHTa Mo (opmylie COeIMHEHUS; MACCOBYIO OJIIO
BEIIECTBA B PAcTBOpE; MPOBOAUTH PAcU€Thl MO YPAaBHEHUIO XUMHYECKOW PEAKIIUH C
OIIOPOY HA aJITOPUTM;

CJIeIoBaTh NpPaBWJIAM TMOJb30BAHUA XUMHUYECKOM MOCyA0H U J1abopaTOpHBIM
o0opyZoBaHMEM, a TaKKe MpaBWaM OOpallleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHMSIMU T10 BBITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHUIO U
coOHpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOrO rasa);

IPOBOJIUTh pPEAKLMH, MMOATBEPKAAIOIINE KAUYEeCTBEHHBI COCTAaB PAa3JIUYHBIX
BEIIECTB: pPACMO3HaBaTh OMNBITHBIM MyTEM XJOpuAa- OpomMua-, HOAHUA-, KapOOHAT-,
docdart-, cunukat-, cynbdar-, THAPOKCU/I-UOHBI, KATHOHBI aMMOHUS M HOHBI M3y4YEHHBIX
METaJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNE, CHCTEMATH3alIMI0, BBISIBJICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — I U3YYEHHSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIMIi; ECTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOICTTUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIIHI
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM JuexkTponHble (¢ poBbIE)
Ne n/n Konrtpousbnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
Paznen 1. [lepBoHaya/ibHble XUMHYECKHE TIOHSITHUS
XuMusg — BakHasa 00J1aCcTh
1.1 €CTECTBO3HAHMUS U IIPAKTUYECKOMI 3 0 2 bubmmorexa [TOK
' p https://m.edsoo.ru/7f41837c¢
IEeSITEILHOCTH YeJIOBEKA
bu6mmoreka [JOK
1.2 B 10 1 0
CILCCTBA M XHMITICCKHC peakiiu https://m.edso0.ru/7f41837¢c
Hroro mo pazgeny 13
Pa3nen 2. Baxkneiinue npeacTaBuTeId HEOPraHUYeCKHX BelleCTB
2.1 Bosayx. Kucnopon. Ilonstue 06 4 0 1 bu6mmoreka [JOK
OKCHJIax. https://m.edso0.ru/7f41837c¢
2.2 Bonopon. [TorsTue o kuciorax u 3 0 1 bu6mmoreka [JOK
COJISX. https://m.edso0.ru/7f41837¢c
2.3 Bopna. PactBopsr. [Tonsitue 06 3 1 1 bu6mmoreka [JOK
OCHOBAaHHUX. https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 5 1 1 bubnunoreka [JOK
COCJIMHEHMH. https://m.edso00.ru/7f41837¢c
Hroro no paszneny 15



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

Paznen 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MengesneeBa. CTpoeHne aToMOB.
XuMmuueckas cBsi3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

[Tepuoanueckuii 3aKOH U
31 [Iepnoanueckas cucteMa XMMUYECKUX 5 0 0 bubnuorexa [JOK
anemeHTOB JI. . Meneneena. https://m.edsoo.ru/7f41837c
Crtpoenue aToma.
3. Xumudeckas cBsizb. OKHCIUTEIBLHO- 4 1 0 bubmmoreka [{OK
BOCCTAaHOBHTEIIbHBIE PEAKIINH. https://m.edsoo.ru/7f41837c
Hroro mo pazueny 6 bubmorera [JOK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
PesepBHOE Bpems 0 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB T10 34 4 6
I[TPOI'PAMME



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

KoaunuecTBo yacoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Konrtpoiabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThl padoTsbI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIUH
11 [ToBTOpEHue u yriybienue 3HaHUN 3 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 5 0 0 bubnnorexa [JOK
' XUMUYECKAX PEaKITHi https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] AUCCOIUALIHS. 5 1 1 bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 10
Pasnen 2. HemeTa/Liibl M X COeTHUHEHUA
21 OO01ast XapakTepUCTUKA XUMUYECKHX 5 0 1 bubnuorexa [JOK
' sneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.2 :meﬁeHTml: VIAI-)r nbl. Cepa u eé 3 0 0 bubmmorexa [JOK
' PYHHEL -€P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO1ast XapakTepUCTUKAa XMMUYECKUX
2.3 aneMeHToB VA-rpymmsl. A30T, dpoco 4 0 1 Bubmmorexa LIOK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
U UX COEAMHEHHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
24 3neH1\ieHT011: IVAI-)r nbl. YIJIepon u 5 1 2 Bubmmorexa LIOK
' . PYIHEL PO https://m.edsoo.ru/7f41a636
KPEeMHUI U UX COCTUHEHUS
Hroro no paszneny 14

Paszgen 3. Mera/LIbl 4 UX COeAMHEHUSA



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

bub6mmoreka [IOK

3.1 Obmue cBoHcTBa MeTaNIOB 2 https://m.eds00.ru/741a636
3.9 Bakneiine MeTaibl 1 UX 6 bu6mmoreka [IOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 8
Pazjnen 4. Xumus u okpy:xamomas cpeaa
41 BeniecTBa u maTrepuaibl B dKU3HU 9 bu6mmoreka [IOK
' YeJIoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 2
p 0 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MMHUCTEPCTBO ITPOCBEIIEHNI POCCUMCKON ®EJEPALINN
MunuctepcTBO 00pa3oBaHusi, HAyKu U MoJjoaexu Pecryonnku Kpbim
oTaea o0pa3oBaHusl, MOJIOAEKH U CIIOPTA
MyHununanabHOe OIOIKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Kuposckas cpeanssa mkosna umenn Kyxtnaa ®énopa [laBmoBuyay
MYHHUIIMIIAIBHOTO 00pa3oBaHusi YepHomopckuii paiton PecriyOnuku Kpbim»

PACCMOTPEHO

Ha 3aCelaHuH

METOAUYECKOT0 00bETUHEHUS
Y4HTENIEH €CTECTBEHHO-
MaTeMaTHYeCKOIo UK
pykxoBoguTens MO

M.A KatpyieHko

[IpoTokois Ne 1
« 29 »asrycra 2024 r.

COI'NTACOBAHO
3aMEeCTUTENb TUPEKTOpa
no YBP

«29»

T.A.Crapuipina

aBrycra 2024 r.

YTBEPX/IEHO

mupekrop MBOY
"KupoBckas cpeqHsis mKoja
uM. Kyxtuna @.I1."

__ O.T.Tonyounkas
ITpuka3 Ne 243
«29» asrycra 2024 r.

HHOYPOYHOE IINTAHUPOBAHHUE
K a1anTHPOBAHHOM padoyeil mporpamme
y4eOHOr0 MmpeMeTa

obyuaromerocs 8 kimacca

«XUMHUA»

®enyka MakcuMa AHaTOJIbEBHUYA

Ha 2024-2025 yueOHbIii TOJ

Cocrasutens: KonecnukoBa Upuna MiBaHoBHa

YUYUTCIIb OHOJIOTHH B XUMUH

c. Kuposckoe, 2024 r.



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoaunuectBo 5
JIEKTPOHHBIE U POBLIE
Ne /m Tema ypoxa HacoB 06pa30r;aTeanlll>1(:l) [E)ecypcm
Bcero
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bu6mmoreka [IOK
genoBeKka. Tena u BelmecTBa. https://m.edsoo.ru/ff0d210c
TTouarue o MeToax MO3HAHUA B XUMUH
9 [TpakTuueckas padota Ne 1 «IIpaBuiia paboThI B 1 bubnuotexa [JOK
nabopaTopuu ¥ MPUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d227e
J1a00paTOPHBIM 000PYTOBAHUEM)
Yucrtele Bemiectsa 1 cmecu. CnocoObl
a3[cIIEHUsT CMECE.
3 pH akTrdeckas padota Ne 2 «Pa3nenenue cmeceit ! bubmorexa HOK
p P h H“ https://m.edsoo.ru/ff0d28c8
(Ha MpUMepe OYMCTKH MIOBAPEHHOMN COJIN)»
ATOMBI 1 MOJIEKYJIBI.
4 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmnorexa [IOK
’ https://m.edsoo.ru/ff0d2a6¢c
XUMHAYECKUX DIIEMEHTOB
[IpocThie U ClOXKHBIC BElIeCTBA. XUMUYECKas
5 (dhopmyna. BageHTHOCTh aTOMOB XMMHUYECKUX 1 bubmorexa [IOK
PMyJa. https://m.edsoo.ru/ff0d2a6c
DIIEMEHTOB.
AToMHO-MoIIekyIsspHOEe ydyeHue. M. B.
6 JIoMOHOCOB — g éiblﬁ-;,;HHKHOHeﬂHCT 3akoH 1 Eubmorexa OK
i ' https://m.edsoo.ru/ff0d2d50
MIOCTOSTHCTBA COCTaBa BEIECTB.
OTHOCHUTENbHAs aTOMHAasI Macca.
7 OTtHocuTeNnbHas MOJIeKyJIsipHas Mmacca MaccoBas 1 bubmunorexa LIOK
JOJIsI XUMHUYECKOT'0 3JIEMEHTA B COCIUHECHMH. https://m.edsoo.ru/ff0d323c
8 KonunuecTtBo BeniectBa. Mosb. MossipHasimacca. 1 bubmunorexa LIOK

https://m.edsoo.ru/ff0d5230
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Pu3n4ecKue U XUMHUYECKUE SIBJICHUS.
XHUMHUYECKas peaKLus.

bu6mmoreka [IOK

9
[Ipu3Haky u ycioBHs IPOTEKAHUS XUMUYECKUAX https://m.edsoo.ru/ff0d37fa
Peakmmii.
10 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d3b88
11 Breruncnenus koanuecTBa, MacChl BEIECTBA 110 bu6mmoreka [IOK
YpPaBHEHUSIM XUMUYECKUX PEAKIUM. https://m.edso0.ru/ff0d5708
Knaccudukanust XuMu4ecKux peaxkiiu
12 (coeMHEHHs, Pa3I0KEHHUS, 3aMEICHHS bubmorexa [TOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
O00011IeHNE U CUCTEMATH3AIMS] 3HAHUH.
13 KonrponeHas pabora Nel o teme «Bemectsa u bubmorera [JOK
B https://m.edsoo.ru/ff0d40c4
XUMUYECKUEC PEAKITHI
Bo3nyx — cMech razos. CocTaB Bo3Iyxa.
Kucnopon — aneMeHT u mpocToe BEMIECTRO.
14 CrocoObl MOIyYEHUS] KUCIIOPOAa B JIa0OpaTOPUU U Eubmorexa IOK
i p patop https://m.edsoo.ru/ff0d448e
poMBIIIIEHHOCTH. [I[puMeHeHne Kuciaopoaa.
O30m.
dusnveckrue 1 XMMHYECKHE CBOMCTBA KHCIIOPOIa
15 (peakiuu oxucaeHus, ropenue). [lonstue 06 bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d497a
OKCHJIaX.
TennoBoit 3¢ pexT XUMHUECKOH peakuuy,
MOHSATHE O TEPMOXUMHUYECKOM YpaBHEHHH, K30~
16 H 3HAOTE MI/IECCKI/IX eaxunaxyp bubmotera [JOK
P p ' https://m.edsoo.ru/ff0d4790
Tomnuso (HedTh, Yroiab U MeTaH). 3arps3HeHne
BO3JlyXa, CIIOCOOBI €T0 MPEeI0TBPAISHUSI.
IIpaktuyeckas padota Ne 3 mo Teme
P p bubmunorexa LIOK
17 «[lonydyenue u cobupaHue KUCIOPOa,

W3YYECHHUE Er0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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Bonopox — 3ieMeHT 1 IpocToe BELECTBO.
Haxoxnenue B mpupoze.

bu6mmoreka [IOK

18 du3nyecKkue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4dd0
BoJiopoja. [Ipumenenune Boiopoa.
[Tonsitre o kucnorax u colistsx CrocoOb!
MOJTy4eHUsI BOJIOPOJIa B
19 na6Z;aTopHH. H}ZI))aKTI/I‘IeCKaSI pabota Ne 4 moteme bubamorexa [OK
https://m.edsoo.ru/ff0d50d2
«ITonmyuenue u coOupanue BOJI0PO/Ia,
M3y4YEHUE €r0 CBOWCTBY
MousipHbiii 00BEM ra3oB. 3aKoH ABOTAIpoO bubnuoreka [JOK
20 Brranciaenust 00n€Ma, KOJIMYECTBA BELISCTBA T'a3a Mo https://m.edsoo.ru/ff0d542e
€ro U3BECTHOMY KOJIMYECTBY BEILIECTBA bubnuotexa [JOK
U 00BEMY https://m.edsoo.ru/ff0d55a0
bu6moreka [IOK
21 du3nYeCKre U XUMUYECKHE CBOMCTBA BOJIbI CocTaB https://m.edsoo.ru/ff0d587a
ocHoBaHui. [TonsTHe 00 MHAMKATOPAX bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHnnbsie u
HEHACHIIIIEHHBIE PAaCTBOPHI. MaccoBast 101
29 BeIllECTBa B pacTBOPE. bubmuoreka [JOK
[IpakTueckas paborta Ne 5 o Teme https://m.edsoo.ru/ff0d5b40
«IIpuroToBieHHE pacTBOPOB C OMPEACIEHHON
MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBA
23 KonTtponrHast pabora Ne2 o teme «Kucnmopo. bubnuorexa [IOK
Bopnopoxa. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa.
24 HonyquHeyllz XUMHYECKUE CBOWCTBA brbmmorexa LIOK
https://m.edsoo.ru/ff0d664e
KHCIIOTHBIX, OCHOBHBIX B aM()OTEPHBIX
OKCHJIOB.
25 OcHoBaHus: cOCTaB, KIaccuUKaIms, bubnunorexa LIOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydeHne 1 XMMHYECKHE CBOMCTBA bubnnorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
bubmnoreka LIOK
Kucnotsr: cocras, knaccudukanus,
26 HOMEHKIATYDA https://m.edsoo.ru/ffOdfee2
. P . bu6mmoreka [IOK
OJIy4yeHue €CKHE CBOMCTBA KHCIIO
JTYACHHIC M XUMITACCIHC CBONCTEA KHCIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa, CIiocoObl
MOJTy4EeHUS, XUMUYECKUE CBOMCTBA bubnuoreka [JOK
97 [IpakTnueckas padota Ne 6. Pemenue https://m.edso0.ru/00ad9474
AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas cBsA3b MEXKIY KIaccaMu
28 HEOPraHWYECKUX COCAMHEHUI bubnuorexa [JOK
KontponsHas padota Ne3 o teme «OCHOBHBIE https://m.edso0.ru/00ad9a50
KJIACChl HEOPTaHUUECKUX COCAMHEHUI»
[Tepuoanueckuii 3akoH u [lepuoandeckas cucrema
XuMudeckux 3eMeHToB J[. . Menneneena. bubnuoreka [JOK
29 3nauenue [lepuoauyeckoro 3aKoHa sl pa3BUTHS https://m.edsoo.ru/00ada52c
Hayku U npaktuku. J[. U.MenneneeB — yuéHbli, bubnuorexa LIOK
nejgaror u rpaxiaaHut. [lepuoapl, rpymibl, TOArPYIIIbI https://m.edsoo.ru/00ada52c
Crpoenune atoMoB. CocTaB aTOMHBIX SIJIED.
bu6moreka [IOK
N3oTomsl
https://m.edsoo.ru/00ada342
30 CTtpoeHue 3IIeKTPOHHBIX 000I0YeK aTOMOB
N . 87 bubmuorexa [JOK
anemeHToB llepronnueckoit cucremsr . 1.
pHoa https://m.edsoo.ru/00ada6bc
MenpneneeBa
bubmunorexa LIOK
DIEeKTPOOTPULIATENLHOCTH ATOMOB
https://m.edso0.ru/00adaab8
31 XUMUYECKUX AIIEMEHTOB
bubmunorexa LIOK

HNonHas xuMmnyeckas cBsA3b

https://m.edsoo.ru/00adac34
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32 KoBanentnas nosisipHasi XuMu4eckasi CBSI3b 1 bubnmoreka [JOK
KoBanenTHas HenossipHasi XMMHUYECKasl CBSA3b https://m.edsoo.ru/00adaab8
bubmnoreka LIOK
CreneHb OKUCTICHUS
https://m.edso0.ru/00adae28
33 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKIUH. 1
o bu6mmoreka [IOK
KHCITHTEII 1 BOCCTAaHOBHTEIH https://m.edsoo.ru/00adb076
34 O6o001enre 1 KOHTPOJIb 1o TeMe «CTpoeHue bubnuotexa [JOK
aToMa. XMMHUYECKas CBSI3bY https://m.edsoo.ru/00adb486
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MMHUCTEPCTBO ITPOCBEIIEHNI POCCUMCKON ®EJEPALINN
MuHucTepcTBO 00pa3oBaHusl, HAyKU U MoJoaexu Pecyonnku Kpeim
oTaea o0pa3oBaHusl, MOJIOAEKH U CIIOPTA
MyHununanabHOe OIOIKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Kuposckas cpeanssa mkosna umenn Kyxtnaa ®énopa [laBmoBuyay
MYHHUIIMTIAIBHOTO 00pa3oBaHusi YepHoMmopckuii paiton Pecriyonuku Kpbiv»

PACCMOTPEHO

Ha 3aCelaHuH

METOAUYECKOT0 00bETUHEHUS
Y4HTENIEH €CTECTBEHHO-
MaTeMaTHYeCKOIo UK
pykxoBoguTens MO

M.A KatpyieHko

[TpoToxoir Nel
« 29 »asrycra 2024 r.

COI'NTACOBAHO
3aMEeCTUTENb TUPEKTOpa
no YBP

«29»

T.A.Crapuipina

aBrycra 2024 r.

YTBEPX/IEHO

mupekrop MBOY
"KupoBckas cpeqHsis mKoja
uM. Kyxtuna @.I1."

__ O.T.Tonyounkas
[Tpuka3 Ne243
«29» asrycra 2024 r.

HHOYPOYHOE IINTAHUPOBAHHUE
K a1anTHPOBAHHOM padoyeil mporpamme
y4eOHOT0 mpeIMeTa

«XUMHUA»

Ha 2024-2025 yueOHbIii TOJ

Cocrasutens: KonecnukoBa Upuna MiBaHoBHa

YUYUTCIIb OHOJIOTHH B XUMUH

c. Kuposckoe, 2024 r.

obyuaromerocs 9 - A kiacca
byraiinia Banuma AnapeeBuya



MMHUCTEPCTBO ITPOCBENIEHN POCCUMCKON ®EJEPAIINN
MuHucTepcTBO 00pa3oBaHusl, HAyKU U MoJoaexu Pecyonnku Kpeim
oTaea o0pa3oBaHusl, MOJIOAEKH U CIIOPTA
MynununanbHOe OI0IKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Kuposckas cpeanssa mkosa umenn Kyxtnaa ®énopa [1aBmoBuyay
MYyHHUIIMIAIBHOTO 00pa3oBaHus YepHomopckuil paiion Pecriyonuku Kpbeiv»

PACCMOTPEHO

Ha 3aCelaHuH

METOAUYECKOT0 00bETUHEHUS
YUHUTENIEH €CTECTBEHHO-
MaTeMaTHYeCKOIo UK
pykoBoguTens MO

M.A KartpyieHko

[TpoToxour Nel
« 29 »asrycra 2024 r.

COI'NTACOBAHO
3aMeCTUTENb TUPEKTOpa
no YBP

«29»

T.A.Crapuipina

aBrycra 2024 r.

YTBEPX/IEHO

mupekrop MBOY
"KupoBckas cpeqsis mKoja
uM. Kyxtuna @.I1."

__ O.T.Tonyounkas
[Tpuka3 Ne243
«29» asrycra 2024 r.

HHOYPOYHOE IINTAHUPOBAHUE
K a1anTHPOBAHHOM padoyeil mporpamme

y4eOHOT0 MpeIMeTa

«XUMHUA»

obyugaromerocs 9-A kacca

ducropenko Iayapaa CegaroBuda

Ha 2024-2025 yueOHbIii TOJ

Cocrasutens: Konecuukoa Upuna MiBaHoBHa
y4UTENb OUOJIOTUHA U XUMHHU

c. Kuposckoe, 2024 r.



9 KUIIACC

KounuecTBo 3 o
JIEKTPOHHBbIE IU(POBHIE
Ne i/ Tema ypoka 4acoB P p
o0pa3oBaTejibHbIE PeCypChI
Bcero
[Iepnoanueckuit 3akoH. [lepnoauueckas
cUcTeMa XUMUYECKUX 35ieMeHToB [I. 1. bubnuotexa [JOK
1 MenneneeBa 1 https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnuotexa [JOK
XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TEepUOIOB
Knaccudukanmus w  HOMEHKIAaTypa
2 HEOpraHWYECKUX  BEHIECTB.  Bubl 1 bubnuorexa [JOK
XUMHUYECKOHN CBSI3U M TUIIBI https://m.edso0.ru/00adbac6
KPUCTAUIMYECKUX PEIIETOK
KonTtponsHas padorta Nel o teme
3 «IToBTOpeHue U yriyOneHne 3HaHUI 1
OCHOBHBIX pa3zeNioB Kypca 8 kiaccay
Knaccudukanus XuMHYECKUX peakUui Mo
bu6mmoreka [IOK
Ppa3IMYHBIM IPU3HAKAM
4 1 https://m.edsoo.ru/00adbch0
[loHATHE O TOMOTEHHBIX U I'€TEPOT€HHBIX
0 bubnuorexa [JOK
eakuMsaX. OKUCIUTENBHO-
pearh https://m.edsoo.ru/00adbe9a
BOCCTAHOBHTEJIbHBIE PEAKIIUU
[TonsATHE O CKOPOCTH XUMHYECKOMN pEAKIUU.
[TonaTHE O XUMHUYECKOM pPaBHOBECHH.
S @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bubmmorexa [JOK
Prl, N p https://m.edso0.ru/00adc28c
XUMUYECKON PEaKlUU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI
N bu6moreka [{OK
Teopust 3NEKTPOTUTUUECKON TUCCOITUALIUY.
6 1 https://m.edsoo.ru/00adcd68
CunbHbIC U ClTa0ble AIEKTPOIUTHI
. Bbubmuotexa [JOK
HonHble ypaBHEHUS peakUid
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https://m.edsoo.ru/00add448

XUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHUIB

bu6mmoreka [{OK

7 CBETE TpeJICTaBIeHUi 00
bext . https://m.edsoo.ru/00add5d8
ANIEKTPOJIUTUICCKON TUCCOITUAITIT
XUMHUYECKHE CBOMCTBA COJICH B CBETE bubmnoreka LIOK

8 MIpEICTaBICHUHN 00 IEKTPOITUTUYECKOU https://m.edsoo.ru/00add8b2
T CCOLIMAU bubnuotexa [JOK
[TonsaTHe o ruaponuse conei https://m.edsoo.ru/00add9d4

. bu6mmoreka [IOK
O06o01menre 1 cucTeMaTru3aus 3HaHUH
9 IIpaxtudeckas paboTa Ne 1. «Permnenue https://m.edsoo.ru/00addd12
. pc R anp S Bu6miorexa [TOK
KCIIEpUMEHTAIBHBIX 9
p a https://m.edsoo.ru/00addbfa
KonTtponbHas padota No2 o teme
10 «DNEKTPOIUTUYECKAS TUCCOITAAIIHS bubmmorexa [OK
P ' https://m.edso0.ru/00addecO
XUMHYECKUE PEAKITUN B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA TaJIOTEHOB.
X . bubnuorexa [JOK
MMHUYECKHE CBOMCTBA HA TIPUMEPE XJIOpa.
11 https://m.edsoo.ru/00addfe2
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
€aKIIMi, €CJIM OJIUH U3 PEareHTOB JaH B bubmorexa [OK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
XnopoBogopoa. ConsHas  KHCIOTa,
XMMHYECKUE CBOWCTBA, TMOJy4YeHHE, bu6mmoreka [IOK

12 MPUMEHECHHUE https://m.edsoo.ru/00ade104
IIpakTtuyeckas padora Ne 2 o teme bubnuorexa LIOK
«IloryyeHne CONSAHON KHCIOTBHI, M3y4EHHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»

OO1as xapakTepucTuka 3neMeHToB VIA-

13 Ipymmbl. AJUIOTPOITHBIE MOAU(UKALIUYU CEPBI. bubmuotexa [JOK
Haxoxnenue cepbl 1 €€ COeTMHEHUN B https://m.edsoo.ru/00ade64a
pHUpoie. XUMUYECKHE CBONCTBA CEPBI

14 bubmunorexa LIOK

CepoBojiopo, cTpoeHHe, (U3HIECKUE U
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XUMHYECKHUE CBOUCTBA. BrIunciieHrue MaccoBOU
J0JIX BbIXO4Aa HpO[[yKTa peaKLII/II/I

https://m.edsoo0.ru/00ade802
bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

Oxcunet cepbl. CepHast KHCTIOTa, (pU3HUECKHE
U XUMHWYCCKHUEC CBOfICTBa, IIPUMCHCHUC.
XHWMHUYECKUE PEAKIUH, JISKAIUE B OCHOBE

bu6mmoreka [{OK

15 IPOMBIIIEHHOTO CHOCO6a MOTydeH s
P . 7 https://m.edsoo.ru/00adea28
CEpHOM KUCIIOThL. XUMUYECKOE 3arps3HEHHE
OKpYyKaromen
Cpelibl COETMHEHUSIMU CEPBI
OO011ast XapakTepUCTUKA AIEMEHTOB V A- TPYIIIBL.
16 A30T, pactipocTpaHeHue B IPUpPO/Ie, pru3udeckre bubmorexa HOK
’ . ’ https://m.edsoo.ru/00adeea6
1 XUMHYECKHE CBOICTBA
AMMUax, ero (pu3NYECKue 1 XUuMUYECKHE
. bu6moreka [IOK
CBOICTBa, MMOJIy4€HUE U IPUMEHEHUE
17 https://m.edsoo.ru/00adf004
[IpakTruueckast padota Ne 3 o Teme
0 S criite ¢ bubnuoreka [JOK
«[lonydyeHue ammuaka, U3ydeHUE €ro
N i 13V https://m.edso0.ru/00adf180
CBOMCTB»
A3oTHas KucjoTa, e€ pusnueckue u
XUMHYECKHE CBOMCTBA bubnuorexa [IOK
18 Hcnonb30BaHuE HUTPATOB U COJIEH aMMOHUSIB https://m.edsoo.ru/00adf306
KauecTBE MUHEPAIbHBIX YAOOPEHUN. bubmuoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
docdop. Oxcun pocdopa (V) u pochopHast
KHCIIO0TA, (PU3NYECKHe U XUMHUYECKHE CBOICTBA, bubnuorexa LIOK
19 MIOJTy4YECHHUE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pochaToB B KauecTBE bubmuotexa [JOK
MHUHEPAIbHBIX Y10OpeHH. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
IPUPOIHOM cpeabl pocharamu
20 VYrnepos, pacupocTpaHEeHUe B IPUPOJIE,

(busznuecKkre U XuMU4YecKue cBoicTBa. OKCHIBI
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yriepoja, ux pu3nyeckre u XuMU4ecKue
CBOMCTBA. DKOJIOTHUECKHE MPOOIIEMBI,
CBSI3aHHBIE C OKCHIOM YIJIepoja

(V)

bubnuoreka [IOK
https://m.edsoo.ru/00adfd9c

VroapHas KHCI0Ta U €€ COJIH bubmnoreka LIOK
21 [IpaxTnueckas padota Ne 4 o Teme https://m.edso0.ru/00ae006¢
"[lonydeHue yriekucioro rasa. bubnuoreka [JOK
KauectBenHnast peakiius Ha KapOoHaT-HOH" https://m.edso0.ru/00ae027e
[TepBoHauanbHBIEC TOHATHS 00
29 bu6mmorexa [{OK
OpFaHI/I‘-IeCKI/IX BCIIIECTBAX KAaK O
https://m.eds00.ru/00ae054e
COCTMHEHUSX yIiIepoaa
Kpemuuii u ero coennHeHHst bubnuoreka [JOK
23 [IpakTrueckas padota Ne 5. Permenue https://m.edsoo.ru/00ae080a
SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6moreka [IOK
«BasxkHele HeMeTalUTBl M UX COSIUHEHUS https://m.edsoo.ru/00ae0bf2
24 KonTtponsHas padota Ne3 no teme bubnuorexa [JOK
«Baxxuenie HeMeTaUIbI U UX COETUHEHUS) https://m.edsoo.ru/00ae0el8
OO6mast XxapaKTepUCTUKa XUMHUUYECKHUX
3JICMEHTOB — METaJIOB. MeTainaeckas
bu6moreka [IOK
CBSI3b U METAJUTMYECKask KPUCTAIIMUSCKast
o5 .. . https://m.eds00.ru/00ae103e
pemérka. ®u3nyeckre CBOKMCTBA METAJIIOB
X . bu6mmoreka [IOK
MMHYECKHIE CBOMCTBA MCTAJLIOB.
. . https://m.edsoo.ru/00ae1156
DIEKTPOXUMHUYECCKUH DSl HAPSDKCHUH
METaJJIOB
OO11re cnocoObl MOTyYeHUsT METAIIIOB.
bu6moreka [IOK
CrnnaBel. BeruncneHus mo ypaBHEHUSIM
26 XHMHHECKIX DEAKIIHL, CCITH OJTHH 13 https://m.edsoo.ru/00ae1156
p ’ bubnunorexa LIOK
€areHTOB COJICPKUT IIPUMECH.
p Aep p https://m.edsoo.ru/00ae1278
[ToHsiTHE O KOPPO3UH METAIIOB
27 Illenouynble METAJIIbI bubmunorexa LIOK

OKCI/II[LI W TUAPOKCHUBI HATPHUA U KaJIUsA

https://m.edsoo.ru/00ael4b2
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Ilemouno3eMeIbHBIC METAIIBI — KAJIbBIUN U

. . bubnuoreka [{OK
MarHui. BakHelIre coeIMHEHMS KaJIbIIUs. httos:/fim.edsoo.ru/00as1568
28 JKECTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS. 1 S :
[TpakTuaeckas padorta Ne 6 mo Teme "XKEcTKOCTh bubnmoreia LOK
p P . - | https://m.edsoo.ru/00ae1886
BOJIBI U METOBI €€ YCTPaHCHUS
Antomunuil. AM@oTepHbIe CBOMCTBA OKCUAAN
TUAPOKCUIA. BEIYHCICHUS 110 ypaBHEHUSIM
29 XUMHUYECKUX PEAKLUI, €CIIU OJIUH U3 PEarcHTOB 1 bubnuorexa [JOK
JIaH B U30BITKE UK COJIEPKUT TTPUMECH. https://m.edso00.ru/00aelc64
Brrancnenns maccoBoil 1oy
BBIXOJIa MPOJTYKTA PEAKITUU
bu6moreka [IOK
30 Kene3o. Okcuabl, TMAPOKCUIIBI U COJTH 1 https://m.edsoo.ru/00ae1d86
xenesa (1) u xemnesa (111) bubmuoreka IIOK
https://m.edso00.ru/00ae35e6
[Ipaktrueckas padota Ne 7. Permenue Eu6 OK
31 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME 1 nommorexa L
. https://m.edsoo.ru/00ae3de8
«Baxuenme MeTauibl ¥ UX COSTMHEHUSD)
32 KontponpHas padorta Ne4 o teme 1
«Baxxnennme MeTauibl ¥ UX COSIMHEHUSD)
33 BemectBa 1 Matepuaibl B IOBCETHEBHOM 1 bu6mmoreka [JOK
JKU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE OKPYKArOIIeH
b K
34 cpensl. Ponb XxuMun B perieHnu 1 nommorexa [O
https://m.eds00.ru/00ae4270
9KOJIOTHYECKUX MPoOIieM
OBIIEE KOJMYECTBO YACOB IIOITPOT'PAMME 34
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYEHUKA

Xumus. 8 kiacc: yueb. st obmeoOpaszoBarenbHbix opranuzanuii / O.C. I'abpuensiy,
N.I".Octpoymos, C.A.Cnankos. - 2-e u3za. - M.: Ilpocsewmenue, 2020. - 175 c.
Xumus. 9 kiacc: yue0. s obmeoopa3zoBarenbHbix yupexaeHui / O.C.
INa6puensn. U.I'.Octpoymos, C.A.Cnaakos - 3-¢ uza. - M.: [Ipocsemnienue, 2021. -
223 c.

METOJIUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

1. I'abpuensu O. C., Bockoboinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yunrens. Xumusd. 8 Kii.: Meroauueckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensu O. C., fAmykoBa A. B. Terpaas ais n1abopaTOpHBIX OMBITOB U
npaktudyeckux pabor. 8 k1. K yue6uuky O. C. ['abpuensna «Xumus. 8 kimacey. M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. I'abpuensH, O. C. Metoauueckoe nmocodue k yueonuky O. C. 'abpuensna
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kaptel K yaueonuky O. C. 'aGpuensna «Xumus. 8
Kiacey : Merogudeckoe nocooue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHoJiorudeckue KapTel K yueoHuky O. C. ['abpuensna «Xumus. 9
Kjacey : Mmerogudeckoe rmocooue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: Korrponbhbie u mpoBepouHbie padboThl K yueouuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u zip.
- M.: JIlpoda, 2022. nanHbie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://edsoo.ru/rabochie-programmy/
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