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®denepanbHas pabodas mporpamMma Mo XUMHMHM Ui OOYHarOLIUXCS C 3aJEPHKKON MCUXUUYECKOTO
pasButus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 00mIIEro 0Opa3oBaHUS TOATOTOBJIEHA HAa OCHOBE
denepanbHOr0 rocylapCTBEHHOIO 00pa3oBaTebHOIO CTaHIapTa OCHOBHOIO 0OIero oOpa3oBaHUs
(ITpuxa3z Munnpocsenienusi Poccuu ot 31.05.2021 . Ne 287) (manee — ®I'OC OO0), ®enepanbHoit
aZlanTUPOBaHHONW 00pa30BaTebHOM MPOrpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHus il 00y4aroLXcs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hosi6ps 2022
r. Ne 1025), denepanpHoii paboueld MmporpaMMbl OCHOBHOTO 0OIero o0pa3oBaHHsl MO YYECOHOMY
npeamery «Xumus», OenepaabHON NPOrpaMMbl BOCIIUTAHMS, ¢ YYETOM PACIPEACIICHHBIX 110 KJIaccam
IIpoBepsieMbIX  TpeOoBaHMH K  pe3yiapraraM  ocBoeHus  DenepanabHOM  aJalTHUPOBAHHOM
o0pa3oBarebHO MpPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs JJs OOYUYaIOUIMXCS C 3aJepiKKON
IICUXUYECKOTO0 Pa3BUTHUA M DJJIEMEHTOB COACPXKAHMS, IPEACTABICHHBIX B  YHHMBEPCAJIbHOM
kogudukatope 1o xumuu, KoHuenmum mpenofgaBaHus ydyeOHOro mpeamera «XUMHUS» B
o0pa3oBarenbHbIX opranuzanusx PO, peanusyromux ocHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

[Tporpamma mo XMMUHM pa3paboTaHa C LEJIbI0 OKAa3aHUS METOAMYECKON MOMOINM YYHTENIO B
CO3JJaHMU pabovel IPOrpaMMBl IO yUeOHOMY MpEAMETY.

Y4eOHblli mpeaMeT «XUMHS» BXOAUT B TpeAMETHYI oOmacts «EcTecTBeHHOHAYYHBIE
npeaMeTs». B cucreMe ecTecTBEHHOHAayYyHOro 00pa3oBaHMs XUMUS KaK y4eOHBIM IpeaMeT 3aHUMaeT
Ba)XHOE MECTO B MO3HAHWM 3aKOHOB MPUPOABI, (POPMUPOBAHUN HAYYHOW KapTUHBI MHPA, CO3TaHUU
OCHOBBl XMMHMUYECKUX 3HAHWUN, HEOOXOAMMBIX [UIl TOBCEJIHEBHOW >KM3HU, HABBIKOB 370pPOBOTO M
0e30macHOTO Ui YeJIOBeKa M OKpY)KAIoLlel ero cpelnsl oOpa3a KM3HHM, a TaKKe€ B BOCHUTAHUU
9KOJIOTMYECKOH KYJIbTYpPHI.

YcnemHocTh U3y4eHUs] XUMHUH CBSI3aHA C OBJIAJICHUEM XMUMHUYECKHM SI3BIKOM, COOJIOACHUEM
npaBua  Oe3omacHOM pa®OThl MpU  BBHIMOJHEHHMM XHUMHYECKOI'O HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJICHHBIX CBSI3€M XMMHUU C IPYTMMH NIPEAMETaMHU LIKOJBHOTO Kypca.

[TporpamMma BkJIHO4YaeT B ce0si OCHOBBI HEOPraHWYECKOW M OpraHMYecKOd XuMHuH. ['maBHOM
uaeell IporpamMmbl SIBISIETCA CO3JaHHE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAaHUM IO XUMMHH,
BBIPQXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy 00ydJalOMIMXCsl U MX 0COOBIM 00pa3oBaTEIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca MpEACTaBIEHbl OCHOBOIOJArarolue XHUMHUYECKHe
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINME W3YYEHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHHWE CBOMCTB BELIECTB, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH
XMMHUYECKHX MPEBPAILCHNUN U IyTEN YIPABICHNS UMU B LIEJIAX MOJyUYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYeCKOM XHMHHM  COCTaBIIIET aTOMHO-
MoJsIeKyJispHOe yueHue, l[lepuommyeckuii 3akon JI.JMI. MeHneneeBa ¢ KpaTKMUMH CBEICHUAMHU O
CTPOCHHH aTOMa, BUJIaX XUMUYECKON CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAHNS XUMUUECKUX PEAKIIHH.

B u3yuenun Kypca 3HaunuTENbHAS POJIb OTBOAUTCA XUMUYECKOMY DKCIIEPUMEHTY: IPOBEACHUIO
MPaKTUYECKUX U J1a0OpaTOPHBIX pPAa0OT, OMHCAHUIO PE3YNbTATOB YUYEHUYECKOIO SKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITPaBUI 0€30MacHON paboThl B XMMUYECKOH 1ab0paTOpHH.

Peanuzanus manHOW TporpamMmbl B Tiporiecce oOydeHHst mo3BoMT obOydarontumcs c¢ 3I1P
YCBOUTB KIIFOUEBBIE XUMUYECKHE KOMIIETEHLIMU U TIOHATH POJIb U 3HAYEHHE XUMHUH CPEAM IPYruX HayK
0 MIPUPOJE.

N3yueHne XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHIO OOIIEHAyYHBIX METOJOB (HAOMIOICHHE, H3MEpEHHe, SKCIEPUMEHT, MOJCIUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOIO IPUMEHEHNS HAyUYHBIX 3HAHUH, OCHOBAHHOT'O HAa MEXIPEIMETHBIX CBS3AX C
npenMeramu  «Oxpyxatouii mup», «®usuka», «buonorus», «l'eorpadus», «Marematuka» u
(dbopMHpyeT KOMIIETEHIIMH, HEOOXOMMbIE JJIsl TIPOJIOJKEHUsT 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX
HayK.

N3yueHnne xumMuM crnocoOCTBYeT pa3BUTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHus!, GYHKIIMOHATIBHON IPaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIN3UPOBATh
MHGPOPMALIMIO, TPEACTABICHHYIO B pa3lIM4yHbIX (opMax. 3HAUMMOCTh MpeAMeTa s Pa3BUTHSA
KU3HEHHOW KommeTeHuMu oOydaromuxcs c¢ 3[IP 3akitogaercs B yCBOGHMHM OCHOBBI XMMHMYECKHX
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3HaHUH, HEOOXOJUMBIX JUISl IOBCEAHEBHOM JKM3HU; HABBIKOB 370POBOTO M O€30I1aCHOTO JIs YelloBeKa
U OKpYXKarollei ero cpebl 00pasa Ku3HH; HOPMUPOBAHUH HKOJIOTHIECKON KYJIbTYpPHI.

[IporpamMa oTpaxaer cojaepkaHue OOy4YeHMs NpeAMeTy «XUMHUS» C Y4eTOM OCOObIX
obOpa3zoBarenbHbIX MOTpedHOCTEH oOyuatomuxcs ¢ 3[1P. OBnagenne y4eOHBIM mpeaMeToM «XHMHES
IIPEJCTABISECT ONPEAEICHHYIO TPYIHOCTh A oOydaronmxcesa ¢ 3[IP. Oto cBd3aHo ¢ 0coOeHHOCTIMHU
MBICIIUTEIBHOMN JAEATENbHOCTH, IEPUOANIECKUMHU KOJIeOaHUsIMA BHUMAHUS, MaJIbIM 00bEMOM HaMsTH,
HEI0CTaTOYHOCThIO OOIIEro 3araca 3HaHWH, IOHM)KEHHBIM IO3HABATEIbHBIM HHTEPECOM U HU3KUM
YPOBHEM pEUYEBOr0 Pa3BUTHUS.

Jlis mpeonosieHUst TpyJHOCTEH B M3ydyeHMHM Yy4eOHOro mnpeaMera «XuUMHUS» HeoO0Xoauma
ajanTanus oobeMa M XapakTepa y4eOHOro marepuajia K MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KaTeropuu OOydyarolMXCs, Y4eT MX OCOOEHHOCTEH pa3BUTUA: MCIOJIb30BaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H, IOCTEIIEHHOE YCI0KHEHNE N3y4aeMOro Marepuaiia.

[Ipy wn3ydyeHUM XHMMUM HEOOXOIUMO OCYIIECTBIIATH B3aMMOACHUCTBUE HA IOJIMCECHCOPHOM
OCHOBE.

Teoperuueckuii Matepuan peKOMEHAYeTCsl U3y4yaTh B MPOLECCe MPAKTUYECKON 1eATEIbHOCTH.
Bo3MOXHO BbIETEHHE OTAEIbHBIX YPOKOB Ha PELICHHE 3a/ad B CBSI3U CO CIIOXKHOCTBIO aHalIM3a
Tekcta oOydarommumucs ¢ 3IIP. Opranudeckoe €IUHCTBO IPAKTUUECKOW UM MBICIUTENIBHON
JEeSTEIbHOCTH 00Y4YaoIMXCsl HA YPOKaX XMMHUH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3MCHBIX XMMHUYECKHUX 3HaHMA W yMmeHuil. Oco0oe BHHMaHHUE NPU H3YYCHUHM XUMMHU YJIENIeTcs
M3YYEHUIO «CKBO3HBIX» MOHATHHA U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Llenu u 3a1aun U3yyeHUs y4eOHOro npeamMeTa «XUMus»

OO61ue nenu n3ydeHus yueoHoro npeaMmera «XuMush» npeacrasieHsl B DenepalibHol padoueit
IIporpaMMe OCHOBHOTO 001iero oOpa3oBaHus. OHM aKTyaIM3UPOBAaHbI C YYETOM HOBBIX IIPUOPUTETOB
B CHCTEME OCHOBHOI'0 00111ero 00pa3oBaHus, HAPaBJICHHOCTH 00y4YeHUs Ha pa3BUTHE U CAMOPa3BUTHE
JTUYHOCTH, (hopMupoBaHHME €€ HMHTEIUIEKTa W 00med KynbTypel. OOydeHHE YMEHHIO YYHUTHCS H
IIPOAOIKATh CBOE 00pa30BaHUE CaMOCTOSITEIbHO B HACTOSIIEE BPEMs SIBJISICTCSI OAHON U3 BaXKHEHUIINX
(GbyHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIIE U «XHUMHUN.

Jnsa obyuaromuxces ¢ 3P, Tak ke, kak M JUIi HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO O0Opa30BaTEIbHYIO IPOrpaMMy, JOMUHUPYIOLIEE 3HAYEHHE NPHOOpETaroT
TaKHe LEeNH, KaK:

(dbopMuUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO pEIIeHUH, CIOCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0y4eHHsI Ha CUCTEMAaTHUeCKoe MPUOOIIEHNE YYalIUXCsl K CaMOCTOATEIbHOM
MIO3HABATEJIbHOM JESITENbHOCTH, HAyYHbIM W MPAKTHYECKUM METOAAM MO3HaHUs, (POpMUPYIOLIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMH;

oOecrieueHrne  yCJIOBHM, CHOCOOCTBYIOIIUMX  IMPUOOPETEHHIO  OOy4arOUIMMHCS  OIbITa
pa3HOOOpa3HON JesATEeIbHOCTH, TO3HAHMS UM CaMOIO3HAHHWS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIMH ), UMEIOLINX YHUBEPCATIbHOE 3HAYEHUE JJIs Pa3IMUHbIX BUOB JESATEIbHOCTH;

¢dopmMupoBaHUEe yMEHUI OOBSCHATH U OLIEHUBATH SIBICHHUS OKPYXKAIOIEro MUpa Ha OCHOBaHUU
3HAHUU U OTBITA, MOJYYEHHBIX IPU U3yUYEHUU XUMUU;

¢dopmupoBanue y oOy4aromuUXcsi T'yMaHUCTUYECKMX OTHOIICHWH, MOHUMaHMUS IEHHOCTH
XUMUYECKUX 3HAHUU JJIs1 BBIPAOOTKH SKOJIOTHUECKH 11€J1eCO00pa3HOro TOBEICHUSI B OBITY M TPYIOBOI
NEATENBHOCTH B LIENSAX COXPAHEHMSI CBOETO 3/10POBbsI U OKPYKAIOIEH TPUPOJHOU CPEIIBI;

pa3BUTHE MOTUBAIMM K OOYyUEHHUIO, CIIOCOOHOCTEN K CaAaMOKOHTPOJIIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIeYeOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis u
HaNpaBJIE€HHOCTHU JaJIbHEHIIET0 00yUeHUsI.

Kypc HanpaBieH Ha perieHue ciaeayonmx 3a1a4, 00eceunBaoIINX pearTu3aiio JMYHOCTHO-
OPUEHTHUPOBAHHOTO U JAESTEIbHOCTHOTO MOAXOAOB K 00ydeHuto xumuu oOydarommxcs ¢ 3I1P Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs:
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dbopMupoBaHHE TNEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, HX
MpEBpaAlICHUSIX M  MPAKTHUYECKOM NPUMEHEHUHU; OBJaJCHHE T[OHATUMHBIM  ammaparoMm |
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

0CO3HaHHE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALICHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBICHHH >KMBOM W HEXHBOM MPHPOIBI; YDIyOJIeHHEe MpPEIACTaBICHUNH O MaTepHaJbHOM
€IMHCTBE MUDA;

OBJIJICHUE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH H
OOBEKTHBHO OILICHHUBATh >KU3HEHHBIC CUTYyalluW, CBS3aHHbIE C XUMHEH, HaBbIKaMH OE€30MacHOTO
oOpalleHusi ¢ BEUIECTBAMH, MCIOJb3YEeMbIMH B MOBCEAHEBHOM >KM3HM; YMEHHEM aHAIMU3UPOBATH U
IJIAHUPOBATh KOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHMS 370POBbs U OKpYKarolen
Cpelbl;

dbopMupoBaHUE YMEHHI YCTAHABIMBAThH CBSI3U MEXKAY pealbHO HAOMIOJaeMbIMU XUMUYECKUMHU
SBIICHUSIMU M TIPOIIECCAMH, MPOUCXOJSIIMMHA B MHUKPOMHPE, OOBSCHATH MPUYUHBI MHOTO0Opa3Hs
BEIIECTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa M CTPOCHHUA, a TAKKE 3aBHUCHUMOCTh IPUMEHEHUS
BCIIIECTB OT UX CBOICTB;

NpUOOpPETEHUE OMbITA HMCIIOJIb30BAHUS PA3IUYHBIX METOAOB M3Y4YCHHs BEIIECTB, HAOMIOACHHUS
3a UX IPEBPALICHUSIMU NPU IPOBEAECHUH HECIOKHBIX XMMHUECKUX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTropHOro 060pya0BaHUs U TPUOOPOB;

(dopMupoBaHuE MPEACTABICHUM O 3HAYEHWU XUMHUYECKOM HAyKHM W PEUIEHHH COBPEMEHHBIX
OKOJIOTUYECKUX MpoOseM, B TOM YHCIE B MPEIOTBPALICHHUH TEXHOT€HHBIX M HSKOJOTHYECKUX
KaracTpod.

Oco0ennocTu 0T0OOpPa M aganTAMU Y4eOHOr0 MaTepHaJia 0 XUMHH

OO0yuenne yuyeOHOMY HpeaMeTy «XUMUS» HEOOXOJUMO CTPOUTH Ha CO3/IaHUU ONTHUMAaJIbHBIX
YCJIOBUHM Il YCBOEHUSI MporpamMMmHoro Mmarepuana oOydaroumumucsa c¢ 3IIP. Bonbmmoe BHuUMaHue
JOJKHO OBITH y/IEJICHO 0TOOPY yueOHOro MaTrepraia B COOTBETCTBUHU C MPUHIIUIIOM JOCTYITHOCTH HpHU
coxpaHeHHu oOmero ©6a3oBoro ypoBHI. OH JOMKEH 1O COJACPKAHUID H 00beMy OBITh
aJanTUPOBaHHBIM 1751 oOywatomuxcs ¢ 3[IP B cooTBeTcTBUU C¢ HUX 0COOBIMH 00pazoBaTENbHBIMU
notpedHocTsiMu. Creayer oOJerdyuTh OBiaJieHne mMaTepuanom oOyuaromumucs ¢ 3[1P mocpeactBom
€ro JeTaNbHOTO OOBSCHEHHS C CHCTEeMAaTHYECKUM TOBTOPOM, MHOTOKpPaTHOW TPEHUPOBKOW B
MPUMEHEHUN 3HAaHUM C MCMOJIb30BAaHUEM IPHUEMOB AJITOPUTMHU3ALNU U BU3YAJIbHBIX ONOp, O0yYeHUs
CTPYKTYPUPOBAHUIO MaTepuaa.

bonbuioe 3HaueHWe i1 MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXIMPEIMETHBIE CBSI3U BOMPOCOB, M3yYaeMBbIX B JAHHOM Kypce, C TaKUMU yYEOHBIMHU MpeAMETaMu
kak «['eorpadus», «Pusmuka», «buomorus». Ilo3Bonsas paccmarpuBaTh OAMH M TOT ke Y4EOHBII
MaTepual C pasHbIX TOYEK 3pEHHUs, MEXIPEAMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOJIyY€HHbBIX 3HAHUN U MPAKTUYECKUX YMEHH.

[Tpu mOATOTOBKE K YpOKaM YUYHUTEINb JIOJDKEH MPEAyCMOTPEeTh (hOPMHUPOBAHKE y O0yUYaIOUTUXCS
YMEHHUI aHaIu3UpOoBaTh, CpaBHUBATh, 0000IIaTh U3y4yaeMblil MaTepHall, IUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPONb. HeoOXOauMO TMOCTOSHHO CHEAWTHh 3a MPaBUIBHOCTHIO
pedeBoro oopMieHus BhICKa3bIBaHUN 00ydaronuxcs ¢ 311P.

B cBa3u ¢ 0COOEHHOCTSIMM TOBENEHMS U JesITelNbHOCTH, oOydaroumxcs c¢  3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIIHI KOHTPOIb COOJTFOICHHS TTPaBUIT
TEXHHUKHU 0€30MaCHOCTH MPU MPOBEICHUH Ta0OPATOPHBIX pabOT B XUMUYECKOM KaOUHeTe.

I[Ipumepnsbie BuabI JesiTelbHOCTH oOydarommxesst ¢ 3IIP, oOyciioBiieHHbIe 0cO0BIMH
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMU M 00eCIeYHBAKOIINE OCMBICICHHOE OCBOCHHUE COACP/KAHUHU
o0pa3oBaHus Mo MpeaMeTy «XUMUD»

Cogepxanue BHIOB jaedaTenbHOCcTH oOyuatomuxcs ¢ 3[IP Ha ypokax XUMUU OMpeAenseTcss uxX
0ocoObIMu  00Opa3oBaTenbHbIMH TOTpeOHOCTSIMH. [lomMmumo mupoko wucnonb3dyeMbix B ®OII OO0
o0mMX M7 BCeX OOYYaroIIMXCS BHUIOB JEATENBHOCTH CIEAYeT YCHJIUTh BHUIBI JCSITEIbHOCTH,
cnenu@uaHbIe UTSI JAaHHOW KaTerOpuHM OOYYArOIIMXCS, JJIs OOECIEYeHHS OCMBICIEHHOTO OCBOCHHS
coJiepKaHusl OOpa3oBaHMs MO NPEAMETY: YCUJICHHE NPEAMETHO-IIPAKTUYECKON JesSATeNbHOCTH C
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AKTUBU3ALIMEN CEHCOPHBIX CHUCTEM; YEepeJOBaHUE BUAOB JECATEIBHOCTH, 3aCHCTBYIOIINX pa3JINYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepuajna C ONOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B H3YyYEHUU
MaTepuasa; HUCIOJIb30BaHUE JOMOJHUTEIbHON BU3YyalbHOW oOmNOphl (IJIaHbl, 00paslbl, CXEMBI,
m1abyIoHbl, onopHble Tabmuisl). s pazButus y oOywaromuxcs ¢ 3IIP ymenus nenatb BBIBOJHI,
(hopMUpOBaHHSI TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUSI HEOOXOIMMO HCIOIb30BaTh OMOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE CIIEAYET YACTUTh O0YUCHUIO CTPYKTYPHPOBAHUIO MaTepUaa: COCTaBICHUE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJI€HHE TaOJIMI, COCTaBJICHHME KIACCU(PHUKALUU C
0003HAYCHHBIMH OCHOBAHMSIMHU JJIS1 KITACCU(UKAIIMY U HAMTOJHEHUE UX PUMEpPaMH U Jp.

[IpumepHas TeMaTrdecKkasi 1 TepMUHOJIOTHYECKas Jiekcuka coorBeTctByeT @OIT OOO.

Hns obywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIFOTCS HPUEMBI PAa0OTBI C JICKCHUECKUM
MaTtepuajoM 1o mnpeamery. I[IpoBonuTcsi crenuanbHas paboTa MO BBEICHUIO B aKTHUBHBIM CIOBapb
00y4aroImuxcst COOTBETCTBYIOIIEH TePMUHOJIOTHH. V3ydaeMble TEPMHUHBI BBOJSTCS Ha TIOJIMCEHCOPHOM
OCHOBE, 00s3aTeNlbHa BU3yalbHAas MOAJIEP)KKA, AITOPUTMBI pabOThI C OMpeIeNIEHUEM, OTIOPHBIE CXEMbI
JUIS aKTyaJIu3allii TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILJIaHe

B cootBerctBum ¢ @enepa’bHBIM TOCYNAapCTBEHHBIM 00pa3oBaTEIbHBIM  CTAHAAPTOM
OCHOBHOTO 001Iero o0Opa3oBaHHs Y4eOHBIM MpeaMeT «XHUMHUS» BXOIUT B MPEIMETHYIO 00JIacTh
«EcTecTBeHHOHayuUHbIE IPEAMETHI) U SIBISETCS 00513aTENbHBIM JJIS1 U3YUEHUS.

Y4eOHBIM IJIaHOM Ha e€ u3ydeHue orBeneHo 136 yueOHbIX 4acoB — 1Mo 2 4 B HezAento B 8§ U 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpenMera «XuMuUs», MpeacraBieHHoe B DenepanbHOil pabouyeit
nporpamme, cootBerctByer PI'OC OO0, pazpaborano ¢ yuyetom DenepanbHON OCHOBHOM
00pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS MO y4EOHOMY MpeaMeTy «XHUMHUS,
cooTBeTcTBYyeT DenepaibHON aJalTHPOBAHHON OCHOBHOW 00pa3oBaTeNbHOI MporpaMme OCHOBHOTO
o01iero o0pazoBaHus 00YUAIOIIMXCS C 33JIePKKON ICUXUIECKOTO Pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»
8 KVIACC

[lepBoHavabHbIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumuu. *Poib XUMUU B )XU3HU yeioBeka.™ Tena u BemecTBa. Pu3ndeckue CBOKWCTBA
BeIIECTB. ATpEraTHOe COCTOSHHE BEIIECTB. *XUMUSl B CUCTeMe HayK.* UucCTble BellecTBa U CMECH.
Crnioco6s1 paznenenus cmeceil. [IpaBmna Ge3omacHoro oOpamieHus ¢ BEIIECTBaMU U J1a0OpaTOPHBIM
obopynoBanueM. *IloHsTHE 0 METOAAX MO3HAHUS B XUMUU.*

ATOMBI M MOJEKYJIbl. XMMHUUYECKHE DJIEMEHTHI. 3HAKM (CUMBOJIBI) XUMUYECKHX JJIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocThie U Cl0KHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi popmysna. BareHTHOCTh aTOMOB XMMHYECKUX SJIEMEHTOB. *3aKOH IMOCTOSTHCTBA
cocraBa BeriecTB.* OTHOCUTENbHAs MOJIEKYNIsIpHas Macca. MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B
COCTMHCHUH.

du3nueckue 1 XUMUYECKUE SIBICHUS. XUMUUeckas peakius. [I[pu3Haku XuMUYECKUX peakiuil.
VYpaBHEHUS] XUMHUYECKUX PEaKIUid. 3aKOH COXpaHEHUsI MacChl BemecTB. Kiaccudukamms XuMAIecKux
peakuuii (CoOeAMHEeHUS, PA3JI0KEHUS, 3aMEeIIIeHHsI, 0OMEHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYAOHM, C MpaBUiIaMH paboOThl B
nabopatopuu U TpuéMamu OOpalieHHus C J1adOpaTOpHBIM OOOPYIOBAHHEM; W3YUYEHHE U OMKCAHUE
(u3NYeCKUX CBOMCTB 00pa3lOB HEOPraHWYECKHUX BEIIECTB; HaOmofeHHe (U3NYecKUuxX (ITUIaBJIeHHE
BOCKa, TasiHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KUMEHUE W KOHJEHCAIMsl BOJbI) U XUMHUYECKHX
(ropeHre cBeYM, MPOKATMBAHUE METHOW IPOBOJIOKH, B3aMMOJCHCTBHE MeJa ¢ KHUCIOTOHN) SIBICHUH,
HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TPOTEKAHUS XUMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuaa meau (II) mpu
HarpeBaHUH, B3aMMOJEHCTBUE kene3a ¢ pactBopoM conu Meau (II));uzydenue crnocoOoB pasmencHus
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cMecel (C TIOMOIIBI0 MarHuTa, (UIBTPOBaHWE, BBIMAPUBAHWE, MAUCTWUIALMS, XpomaTorpadus),
MMPOBCACHUC OYNCTKU HOBapeHHOﬁ COJIH; Ha6JIIOI[eHI/Ie " OIMUCaHuC PE3yJIbTAaTOB IMPOBCACHUSA OIIbITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUST MacChl; CO3/IaHIE MOJIEIIeH MOJIEKYII (IIIapOCTEPIKHEBBIX ).

BaxHelinme nmpeacTaBuTEN HEOPraHMYECKUX BEILIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucimopom — 31eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue xucinopoga B mpupoje, (pusmyeckue M XUMHYECKHe CBOMCTBa. Peakuuu ropenus
NPOCTBIX M CHOXKHBIX BemiecTB. CrmocoObl TOJMy4YeHUs KHCIOpOoAa B JlabopaTopuu  *m
npoMmblnieHHOCTH.* [lpumenenue kucnopona. Ilonsitue o6 okcunmax. KpyroBopor kucimopona B
npupoje. *O30H — autoTporHas MoAU(UKALUSA KUCIOPOa.

TemoBoit 3hdexT XuMUUecKOoW peakiud, TEePMOXUMHUYECKHE ypaBHEHHUS, OJK30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsA3HEHNUE BO3/lyXa, YCUIEHUE TAPHUKOBOIO
a¢ddexra, pazpylieHue 030HOBOTO CIIOS. ™

Bopopona — snemeHT u npoctoe BemecTBo. Haxoxienue Boopoa B mpupoje, Gpuzndeckue u
XUMHUYECKHE CBONCTBa (HAa MpUMEpE B3aUMOJCHCTBUS C HEMETAUIAaMH M OKCHJIAMU METAIlJIOB),
IIpUMEHEHHE, *cr1ocoObl nostydyeHus.™ [IoHsATHe 0 KUCI0Tax U COJISX.

KomnyectBo BemiectBa. Monb. MomsipHast macca. 3akoH ABoraipo. MonspHbIii 00bEM Ta30B.
Pacuersr mo xummueckoi (opmyre. PacueTsl MaccoBOM JI0JIM XUMHUYECKOTO 3JIEMEHTAa B COCTUHCHUH,
KOJIMYECTBA BEIECTBA, MOJSIPHOM MacChl, MOJSIpHOTO OObeMa Ta30B. Pacy€rbl Mo XUMHUYECKHUM
YPaBHEHUSIM.

*dusnueckue cpoiictBa Boabl.* Boma. Ee cocraB, cTpoeHwe u Mojekynsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsAiTHE O HACBHILIEHHBIX W HEHACHIIEHHBIX pacTtBopax. lloHsaTue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBod J0JiM BellecTBa B pacTBOpe (MPOICHTHAS
KOHLEeHTpauus). MaccoBasi 10151 BEILIECTBA B PacTBOpe. *XUMHUYECKHE CBOMCTBA BOJbI (pa3jioxKeHHE,
peaKkiuu ¢ HaTpUeM, OKCUIOM Kalbliusg, okcuaoM cepbl (1V) peakuuu ¢ meramiaMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHnamu). [lonsitue 00 ocHOBaHUsAX. POk pacTBOpOB B MPHPOJIE U B KU3HU YEIOBEKA.
KpyroBopot Bozibl B ipupoje.™ 3arpsizHeHre NpupoaHbIx Boa. OXpaHa U OUMCTKA PUPOIHBIX BOJ.

Baxneiimue kiaccel HeopraHnyeckux coenumHeHuil. Kiaccudukanums HeopraHudeckux
coeauHeHuil. Okcuapl: cocTaB, Kiaccupukanus (KUCIOTHbIE, OCHOBHBIE, *aM{QOTepHBbIE,
HecosieoOpa3yromue - Ha mpumepe okcuaa yriaepoga (II) u oxkcuma azora (ll)), Homenkmarypa.*
*TlonyuyeHne™ U XUMUYECKHUE CBOICTBAa OKCHUJIOB (B3aMMOAEUCTBUE C BOAOH, KUCIOTAMH, LIEI0YaMH).
OcnoBanusa. Krnaccudukaruss OCHOBaHWMN: IMIENTOYM M HEpAcTBOpHMMBbIE OCHoBaHuUs. HomeHkmarypa
ocHOBaHMH. @DuU3MYEeCKHe U XHMHYECKHE CBONCTBA OCHOBaHUI (B3aUMOJIEWCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCIIOTaMH, colsiMu). *Tlomyuenue ocHoBaHMi. >

Kucnotsl: cocraB, kiaccudukanus, HOMEHKIATypa, (pU3MyeckMe U XMMUYECKHE CBOMHCTBa
(B3auMoielicTBHE ¢ METalIaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMH, HAa TIPUMEPE COJISTHOU
U CepHOU KHUCIOT), *crmocoObl momyueHus.™ Psn aktuBHoctu MetamioB H. H. bekeroa. Conm
(cpennue): HOMEHKJIATypa COJIeH, *CrocOOBI TOJIYYeHHS™, B3aUMOJECUCTBHE COJIEM C MeTallJlaMu,
KHMCJIOTAMH, II€JI0YaMU U COJISIMH, IPUMEHEHHUE.

[TonsiTe 06 aMdoTepHBIX TUAPOKCUAaX (Ha MpUMEpPe LIMHKA U *aTIOMUHUS XUMUYECKHE
CBOMCTBA (B3aUMO/ICHICTBHE C KUCIOTAaMH U IIEJI0YaMH, pa3jioKeHUe Py HarpeBaHUM) U MOJIydyeHue. ™

['eHeTnyeckas cBsI3b MEXAY KJacCaMU HEOPTraHUUECKUX COeqMHEeHUH. ['eHeTnueckue psbl.

XVMMUYECKUI IKCIIEPUMEHT: Ka4ECTBEHHOE ONPEEIIEHNE COAEP KAHMs KUCIOPOoJa B BO3AYXE;
MOJIy4YE€HUE U U3YYEHHE CBOWCTB KHCIIOPOAa; HAOII0AeHHE B3aUMOAECHCTBHS BEIIECTB C KUCIOPOAOM U
YCJIOBHS BOSHUKHOBEHMSI M TIPEKpallleHHs TopeHus (1okapa); 03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U
OTHMCaHUE WX CBOMCTB; MOJIyYCHUE U M3yYEeHHE CBOMCTB BOJOpOa (TOpeHue); HaOmoIeHne 00pasioB
BEIIECTB KOJHMYECTBOM | MOJb; HCCIEI0BaHHE OCOOEHHOCTEH pPAaCTBOPEHMs BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO; TPUTOTOBJICHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOW JI0JEH PacTBOPEHHOTO
BELIECTBA; B3aMMOJECHCTBUE BOABI C METAJUIAMU (HATPUEM U KaJbliieM) (BO3MOKHO HCIIOJI30BAHUE
BUJIEOMATEPHAIIOB); OMIpPEJEICHUE PACTBOPOB KHUCIOT U IIEJoYed C MOMOUIbI0 HWHAMKATOPOB;
UCClieIoBaHHE O0pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIACCOB; HAOIIOJCHHE HM3MEHEHUS
OKpPAaCKH MHJIMKATOPOB B PaCTBOpax KUCJIOT U IIeNlouel; u3ydyenue B3aumozeiictaus okcunaa meau(ll) c
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pacTBOpPOM CEpPHOM KHCJIOTHI, KHCIOT C METa/UIaMH, pEAKUUN HEeUTpalIn3aluu; MOJIyYEeHUE
HCPAaCTBOPUMBIX OCHOBaHHfI, BBITCCHCHUC OJHOI'0 MCTallla APYIruM U3 pacTBOpa COJIM; PCIICHHC
AKCIIEPUMEHTAJILHBIX 3aa4 1o TeMe «BakHel1ire Kiiacchl HEOPraHMUYECKUX COSTUHEHUID.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XUMUYECKUX 3ieMeHTOB /1. 1.
MenpeneeBa. CtpoeHue aToMoB. XUMUYeCKasi CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

[lepBble MONBITKK KJIACCHU(DUKALMN XUMHUYECKHX 371eMeHTOB. [loHATHE O rpynmax CXOIHBIX
37€MEHTOB (IIEJIOYHbIC W MICJIOYHO3EMEIbHBIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). *DJIEeMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THUIPOKCHIBL. *

Ilepnonnueckuil 3akoH. [lepuoauueckas cucrema xumMudeckux anemenTos /. M. Menneneesa.
Koporkonepuonnas u *miuHHonepuoaHas™ Qopmel [lepuonndeckoil cuCTEMbl XUMHYECKHX
anemenToB JI. W. MenneneeBa. Ilepuonsl u rpynnsl. DHU3HYECKHH CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB IIEPUO/JIA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. *M3otonsl.™ DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
00os04yek aTroMoB nepBbIX 20 XxuMudeckux sneMeHToB Ilepuoauueckoii cucremsl J[. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO ero mnojoxkeHutro B Ilepmommueckon cucreme /[I. U.
Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB MaJIbIX NEPUOAOB U INIABHBIX MOJArPYII, B
3aBUCUMOCTH OT AaTOMHOIo (IOpsAKOBOro) Homepa 3HaueHue Ilepmoguueckoro 3akoHa U
[lepponnueckoil CHCTEMBl XMMHMYECKUX DJJEMEHTOB Ul DPa3BUTHS Hayku u mpaktuku. [l W.
MenpeneeB — y4€HbII U TpaXXTaHUH. ™

XuMuyeckas CBS3b. KoBanenrtnas (nonsipHas u HENoJIsipHast) CBSI3b.
*DIIeKTPOOTPHULIATEIBHOCT aTOMOB XMMHUYECKHX 3JI€MEHTOB.™ MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCIIEPUMEHT: H3yuyeHue oOpa3lioB BELIECTB METAJJIOB U HEMETAILJIOB;
B3aMMOJCICTBUE TMAPOKCHAA IMHKA C DPACTBOPAMM KHCIOT M LIEJIOYEH; IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN (TOpeHHe, peaKiuu
Pas3NoKeHus, COeTUHEHN ).

MexnpeameTHbIe CBSI3H

Peanuzanus MeXnpeaAMETHBIX CBSI3€W NMPU U3yUYEHUU XMMHUHU B 8 KJIACCe OCYUIECTBIISIETCS Uepes
WCIIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHM, TaK U TIOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEeHHO-HAYUHbIE MOHATHS: HAay4YHBIA (akT, TUIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CUHTE3, KiIaccu(UKaIus, IepuoAUYHOCTb, HAOMIOIEHUE, YKCIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNE,
MOJIETTb, SIBIICHUE.

®usnka: Marepusi, aroM, DOJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWA, HW30TONBI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJIIEKTPUUECKUHN 3apsifl, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHEeTh, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: arMmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAaeMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumMmuueckas peakuus

Ilepnoguueckuii 3akoH. Ileproguueckas cucrema xumuuecknux snemeHToB 1. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUU CBOWCTB XMMHYECKHUX DJIEMEHTOB IEPBBIX TPEX
MEpUOJIOB, Kallks, KaJdblMsl M HUX COEAUHEHUM B COOTBETCTBUU C IIOJIO)KEHHEM DJIEMEHTOB B
[lepronnyeckoit cucTeEMe U CTPOEHUEM UX aTOMOB.
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CTpoeHue BelIeCTBA: BHUIBI XUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKHX PEIIETOK,
*3aBUCUMOCTb CBOICTB BEILECTBA OT THUIA KPUCTAJUINYECKON PEMIETKY U BUJJA XUMUYECKOU CBA3HU.™

Knaccugpukanuss u  HOMEHKIATypa HEOPraHMYECKMX BEUIECTB  (MEXIyHapoAHas M
TpUBHAJIbHAs1). XUMHUYECKHE CBOICTBAa BELIECTB, OTHOCALIMXCA K pa3IM4HbIM  KjaccaMm
HEOPraHUYECKUX COCIUHEHHUN, TCHETUYECKAs CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX PEaKIUi MO PAa3JIWYHBIM MpPU3HAKaM (IO YHUCIY M COCTaBY
YYaCTBYIOIMX B pEaKLUU BELIECTB, 110 TEIUIOBOMY 3((EKTy, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUsS
XUMHUYECKHUX 3JIEMEHTOB, *110 0OPAaTUMOCTH, 110 YYaCTUIO KaTanu3aTopa).™ DK30- U 3HIA0TEPMUUYECKUE
peakiuu. *TepMoxuMHuyecKkue ypaBHEeHuUs. ™

*TloHsATHE O CKOPOCTH XuUMHUYeckod peakuuu. I[loHste 00 oOpaTMMbBIX W HEOOPATHMBIX
XUMHMYECKHUX peakuusax. [IoHATHE 0 TOMOTreHHBIX U I€TEPOTeHHBIX peakuusax. [IoHaTHe 0 XUMHUYECKOM
paBHOBecuH. CMellleHuEe XUMUYECKOro paBHOBecHs. DaKkTOphI, BAMSIONIME HA CKOPOCTh XUMUYECKON
PEaKIMHU U MOJI0KEHUE XUMUUYECKOI0 PABHOBECHS. ™

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, JJICKTPOHHBIM  OamaHC  OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHOU peakuuu. CocTaBlICHUE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIMA
C MCIIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopus 2IEKTPOIUTHUECKON TUCCOLUALUU. DJIEKTPOIUTHYECKAs JUCCOLUALUA. DIEKTPOIUTEI
U HEdJIEKTPoJuThl. KaTHOHBI, aHHOHBI. *MexaHu3M AHUCCOIMAalMM BELIECTB C Pa3jIMYHbIMH BHIaMU
XuMu4eckol cBs3u. [lonarue o crenenu qucconuanuu.™ CuibHble U cl1aOble 2JIEKTPOIUTHI.

Peakumu moHHOrOo OOMeHa. YCIOBHSA MPOTEKaHHs PEakiMii MOHHOTO OOMEHa /0 KOHIA.
IlosiHBIE M COKpaILEHHBIE MOHHBIE YPAaBHEHUS peakluid. XUMUUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUH U
coJIell B CBETE MpEACTaBICHUI 00 3neKTponuTuyeckoil nuccounanuu. Cpena pactsopa. KauectBeHHble
peaKIMy Ha KaTUOHBI M aHUOHBI: XJIOPUA-, OpOMUA-, HOAUI-, CyIb(at-, KapOoHaT-, CUIIUKAT-, pocdart-
aHMOHBI; TUAPOKCHU]I-MOHBI; KaTHOHBl aMMOHMSI, MarHus, Kalblis, aJlOMHUHMI, xene3a (2+) u (3+),
Meau (2+), LMHKa, IPUCYTCTBYIOLIME B BOJHBIX PacTBOpaXx.

XVWMHUYECKUN JKCHEPUMEHT: O3HAaKOMJICHHE C MOJCISAMU KPUCTAJUIMYECKUX PEIETOK
HEOPraHUYeCKHX BEIIECTB — METaUIOB M HEMeTaUIoB (Tpaduta W amMmasa), CIO0XKHBIX BEIIECTB
(x7opuga HaTpusi); UCCIEAOBAHUE 3aBUCHMMOCTH CKOPOCTH XHMHUYECKOH peakluu OT BO3AEHCTBUSA
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAaHHWE dJEKTPONPOBOJAHOCTH  PAcTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, Liesodel U cosieil (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAJIOB); NMPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOUINX MPU3HAKU MPOTEKaHUs peakiuili MOHHOro oOMeHa (0Opa3zoBaHME OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbl); OINBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIX DPEAKIUIl (TOpeHHe, peakUuu pa3joKeHUs, COEIUHEHHs); pacllo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IOMOINBIO KAueCTBEHHBIX pEaKIMi Ha HMOHBI;, pEIICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranisl 1 UX COeTUHEHUS

OO6mas xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucineHus. CrtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XHUMHYECKHE
CBOMCTBa Ha mpuUMepe Xjopa (B3aUMOJCICTBHE C MeTalylaMHM, HEMEeTalslaMd — BOJOPOJIOM U
KuciaopoaoMm, *menmouamu*®).  XsopoBogopos. ConsiHas — KHCIOTa, XHMMHYECKHE CBOMCTBA,
*monmydyenue®, mnpumeHeHue. *JlelicTBHE Xjopa H XJOPOBOJOPOJIa HA OPraHU3M dYelloBeKa.™
Baxueiime XJI0puabl 1 X HaXOXKICHUE B IPUPOJIE.

OO6mas xapakTepuctuka 35eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUSI aTOMOB KHCIIOPOa
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crtpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMHI KUCIOPOAa U cepbl. XMMHUYECKUE CBOMCTBA cephl (B3aMMOAEHCTBHE *c HemeTanaamu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMU, *KOHIIEHTPUPOBAHHBIMHU a30THOI M CepHOI KucioTamu).™*
CepoBoniopoJi: cTpoeHHe, pU3NYEeCKUe U XMMUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcuJ0oB. CepHas KucioTta: pusndeckue u
XUMHYecKHe cBoiicTBa (00mue u cneunduyeckue). Conu cepHON KUCIOTHI, KAUECTBEHHAs PeaKIs Ha
cynabgar-uoH. CepHucras Kuciorta. *XUMHUYECKHE pEeakllU, JieXKallie B OCHOBE IPOMBIIUIEHHOTO
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croco0a MoJIy4eHHs CEpHOM KUCIOTHL. * Haxoxenue cepsl U €€ coemHeHui B ipupoe. [IpumeHenue
Cephl U €€ COCAMHEHHH B OBITY M B NPOMBIIUIEHHOCTH. *XHUMHUYECKOE 3arps3HEHUE OKpYXKaroIei
CpeAbl COeIMHEHUSMHU cepbl (KMCIOTHBIE JOKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
peaoTBpameHus. *

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHMs aTOMOB a30Ta M
docdopa, xapakTepHbIC CTENIEHN OKHCICHUSI.

A30T, pacipocTpaHeHHUe B IPUPOJE, PU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOJAEHCTBHE C
METaJUIaMU U HEMETaJUIaMHu - KHUCIOPOAOM U BoaopoaoM). KpyroBopor azora B mpupoae. AMMHUAK:
¢usnyeckue M XUMHUYECKHE CBOIcTBa (OKHCJIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO PAacTBOpa),
*nonydyenue® u mnpumenenue. ConM aMMOHHUS: COCTaB, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(pa3noxeHue, B3aUMOJCHCTBHE CO IIeIOoYaMH), NpUMeHeHue. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUS. A30THas KUCIIOTa, €€ (U3MUeCKHe M XUMHUYECKUE CBoicTBa (o0mme U crenuduyueckue),
*nonydyenue.* Hurparel (pa3noxenue). A3orucras Kuciora. Vcnosib3oBaHuWE HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHHEPAJbHBIX YHOOpeHHH. *XuMHuueckoe 3arps3HEHHE OKPY)KAIoLIeH cpeiabl
COEIMHEHUSIMHU a30Ta (KUCIIOTHBIE JOXK/IH, 3arpsiI3HEHNE BO3/1yXa, TOUBbI U BOJJOEMOB).*

®ocdop, *ammorpornusie Momupukanuu (pocdopa,* GuU3NUeCKHe W XUMHUECKHUE CBOWCTBA
(B3auMOAEHCTBUE C MeTalllaMM, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMM a30THOM M  CEepHOM
kuciotamu).* Oxcun pocdopa (V), oprodochopras kucnora: GU3NIECKUE U XUMUIECKHAE CBOHCTBA,
*nomyuenue.* *[loHsiTHE 0 MUHEpaNbHBIX YyAOOpeHusax: HUTpaThl U ¢ocdarel. [loHsTHE O
KOMIUIEKCHBIX ynoOpenusix.* OOmass xapaktepuctuka smeMeHToB [VA-rpynnel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB YIJIepo/ia M KpeMHHUs. BalleHTHOCTh M XapaKTepHbIe CTENEHH OKHCICHHSI aTOMOB
yriaepoja u KpeMHus. PactipocTpanenne yriiepoaa B IpUPOE, XapaKTepHbIE CTEIICHH OKUCIICHHS.

Yriepona, amorponHsie Moaudukanuu (rpaduT, anmas), GU3NIECKUe U XUMHIECKUE CBOHCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHoil kucioramu)*. AncopOums. KpyroBopor yriepona B mnpupoxe. OKCHIBI yriaepojia, HxX
¢u3nyeckue U XMMUYECKHE CBOMCTBA, MOIy4YE€HUE U MPUMEHEHUE, eiiCTBUE Ha OPraHU3M 4YeJOoBeKa.
*JKoJOruYecKre MpoOJIeMbl, CBs3aHHBIE ¢ OkcuaoMm yriepona(lV); rumoresa T1II006amBHOTO
MOTEIUIEHUS KJIMMaTa; MapHUKOBBIN 3(dexr.* YronapHas kuciaora u e€ coimu, UX (U3NYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W npuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kKapOOHATOB B ObITY, MEAMILIMHE, TPOMBIIIEHHOCTH U CETbCKOM XO3SHCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTSAX COCTaBa U CTPOEHUS OPraHWYECKUX COECTUHEHHM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOoJa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMUECKOe
ctpoenue. Knaccuduxamus opranndeckux BemectB.™ [ToHsTHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHupax, Oenkax, yriaeBoJaXx — M HMX pOJM B KHM3HM 4YeloBeka. *MaTepualibHOE€ €IUHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COSAMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMHYECKHE CBOWCTBA (Ha MNpUMepe B3aUMOACHUCTBUS C
MEeTalJIaMi U HeMeTayulaMu), *nonydeHue™® u mnpumeHenue. *CoeAMHEHHS KPEMHHS B MPUPOJIE.
Oo6mwme nmpencrasneHust 06 oxkcuae kpeMHUA(IV) u kpemHueBoii kuciaore. CUIUKATHI, PU3NUECKUE U
XMMHAYECKHE CBOWCTBA, MOJYYCHHWE W TPUMEHEHHE B OBITY, NMPOMBINUICHHOCTH (B MEIUIIUHCKOM,
3JIEKTPOHHOM, CTPOUTENBHOW W Jp.). Baxuelme cTpouTenabHbIE MaTepuanbl: KepaMHUKa, CTEKJIO,
LIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BAHUS CTPOUTEIBHBIX MaTEpPHAIOB B
MIOBCEHEBHOM KU3HU. *

XHUMHUYECKUN SKCTIEPUMEHT: U3ydeHHe 00pa3[0B HEOPraHMUYECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTBI; TPOBEJIEHNE KAaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI M HAONIOJIEHHWE NPU3HAKOB HX
MPOTEKAHMs; ONBITHI, OTpaXarolmye (U3MUecKne W XHUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHHE BUAECOMATEPHATIOB); O3HAKOMIICHHE C 00pa3liaMyu XJIOPUIOB
(rajoreHu1I0B); O3HAKOMIIEHHE C o0pa3laMu cepbl U €€ COeIUHEHUSIMHU (BO3MOXHO HCIIOJIb30BaHUE
BUJleOMATepualoB);  HaOdrofieHWe  mporecca  oOyriauBaHMs —~— caxapa  HOJ  JeHCTBUEM
KOHUEHTPUPOBAHHOM CEpPHOM KHCIIOTHI; M3Yy4Y€HHE XHMHUYECKHUX CBOMCTB pa30aBleHHOW cepHOM
KHUCJIOTHI, TPOBEIEHHE KAYeCTBEHHOM peakiuu Ha Ccyab(haT-HOH M HaONoJeHHe Npu3Haka eé
MPOTEKaHMsI; O3HAKOMJIEHHWE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa M uX coeauHeHUi
(BO3MOXXHO HCHOJb30BaHME BMJIEOMATEpUaoOB), oOpa3laMu a30THBIX U (ocOpHBIX yHR0OpeHMii;
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MOJIy4eHHE aMMHaKa ¥ U3y4YeHHE ero CBONCTB; MPOBEACHNE KAUECTBEHHBIX peaKlUii Ha HOH aMMOHHUS
u ¢ocdar-MOH W H3YyYEHHUE NPU3HAKOB HX NPOTEKAHMs, B3aHMMOJICHCTBHE KOHIICHTPHUPOBAHHOMN
a30THOW KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEpUAIOB); M3YUYEHHUE MOJENei
KPUCTAJUIMYECKMX PpEmIETOK anmasza, TpaduTa; O3HAKOMJIICHME C MpPOIEeccoM  aacopOouuu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHUBOras3a; IOJyueHUE
YIJIEKHCIIOTO Ta3a M M3yYeHHUE €ro CBOMCTB; MPOBEJCHHE KaYeCTBEHHBIX pEakUuil Ha KapOoHAT- H
CIWJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUsS; O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOMN
IIPOMBIIIJIEHHOCTH; PELIEHHE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHeilline HeMeTalbl U UX
COETUHEHUS.

MeTtamibl 1 UX COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU WX MMOJIOKEHUS
B llepuonnueckoil cucreme xumudeckux sieMeHTOB J[. M. MeHaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne wMetauioB. Merannuyeckass CBS3b W METAJUIMYECKas KPUCTAJUIMYECKAs peIIETKa.
DIIEKTPOXUMHUYECKUMN psii HApsKEHUH MeTauioB. OU3nueckue 1 XMMHUYECKUE CBOMCTBAa METAJIOB
(B3auMOJIEHiCTBHE C KHCIOPOJOM, BOAOH, KHCIOTamu). *OOmme crnocoObl MOTyYeHHs METalIoB.
[TonsiTue 0 KOPPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBbl (CTaib,
YyTr'yH, JIOPaJTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBILIIEHHOCTH . ™

[{eounble MeTauibl: nojoxxeHue B [lepuonnueckoin cucreme xumuueckux snemeHToB 1. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoze. @usnyeckue 1 XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABI U TUAPOKCHUIBI HaTpus M Kanus. [IpuMeHeHHe IIeTOoYHBIX
METAJUIOB U UX COCIUHEHUH.

[[{erouHO3eMenbHBIE METAUIBI MarHUi M Kajplui: moJiokeHue B llepuogmueckoi cucreme
xuMmuueckux sneMeHtoB /. M. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
du3nyecknue U XUMUYECKUE CBOMCTBA MAarHUs W Kalblus. BaxkHelne coequHeHus Kaiblus (OKCU],
TUAPOKCH, coin). *JKECTKOCTh BO/IBI U CIIOCOOBI €€ YCTpaHEHUs. ™

AmomuHuii: nonoxenue B Ilepumonuueckoid cucrteMe Xumuueckux aiemeHToB [l U.
MeHpeneeBa; CTpOCHHE aToMa; HaxOoxAeHHE B mpupoge. dusnyeckue MU XUMHUUYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA alTFOMUHHUS.

Kene3o: nonoxenue B I[lepuoandeckor cucreMe xumuieckux siemeHToB J1. . MeHneneeBa;
CTPOCHHUE aTOMa; HaxOXJAeHWe B mpupoje. Puznueckue U XUMHYECKHME CBOWCTBA JKele3a
(B3auMozielicTBHE C METaJUIaMU, KUCIOTaMH U coisiMu). OKcupl, ruapokcuabl U conu sxkenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydeHHe. ™

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJJIOB U CIUIAaBOB, WX
(Gbu3MUECKUMHU CBOWCTBAMU; M3y4eHHUE PE3yIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJB30BaHUE
BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJA KaIbIUS M HATPHUS C BOJAOU (BO3MOKHO
WCIONIb30BaHNE BUAEOMATEPUAIOB); HCCIEAOBAHME CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUS
xKeynesa B KHCIOpoJe (BO3MOXXHO HCIIOB30BAaHUE BHJIEOMATEPHANIOB); TPU3HAKOB TMPOTEKAHMS
KaueCTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KanbIlHs, amoMUHUs, IUHKA, >kene3a(ll) u >xemesza(Ill),
menu(Il)); HaOmromeHne U OnMcaHWe TPOIECCOB OKPAITWBAaHUS TUIAMEHH WOHAMHU HATPUs, KIS U
Kalmbls (BO3MOXHO HCIOJIB30BaHUE BHUACOMATEPUAIOB); HCCIeAOBaHHE aMQpOTEPHBIX CBOWCTB
THAPOKCHIA ATIOMUHHUS W THAPOKCHJIA IIMHKA; PEIICHHE OSKCIMEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxHelnme MeTaJlibl U X COSAUHEHUS».

XUMHS U OKpY’KaroIas cpea

*HoBble Marepuanbsl M TeXHOJNOTHWH. BemiectBa u Mmarepuanbl B TOBCEIHEBHOW KHU3HH
yenoBeKa. XUMHUS U 3I0poBbe. be3onacHoe UCnoab30BaHUE BEUIECTB U XUMHUECKUX pEaKkluil B OBITY.
[lepBast mOMOIIb MPU XUMHUECKUX 0KOTaxX U OTpaBiIeHUAX. OCHOBBI 9KOJIOTHYECKON IPaMOTHOCTH. ™

*Xumuueckoe 3arps3HeHHE OKpy’Karollell cpensl (MpeneibHas JOMycTHMas KOHLEHTpalus
BemiecTB — [1/IK). Poib xumMuu B perieHnu 3K0I0rn4eckux npoouem.™

*TIpupoaHble MCTOYHHUKH YTIJIEBOJIOPOAOB (yroib, HMPUPOJHBIM Ta3, HEPTh), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY M IPOMBIIIIEHHOCTH. *
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XUMHUECKUN HKCIEPUMEHT: HM3ydeHue oOpas3loB MaTepuayoB (CTEKJO, CIIaBbl METAJUIOB,
IIOJINMEPHBIE MaTepuansl).™

MexpeameTHbIe CBSI3U

Peanu3zanus MeXIpeIMETHBIX CBA3EH IPU M3YYEHUHM XUMHHU B 9 Kilacce OCYILECTBIIAETCS Yepes
UCTOJB30BAHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TMOHATUH, SBISIOIIUXCS
CHCTEMHBIMH JUISI OT/IEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIC MOHATHUS: HAY4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHSs, aHAJM3,
CHHTE3, Kilaccu(uKanus, NepruoJUUHOCTb, HAOMIOIEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
MO/IEIIb, SIBJIGHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOTHS, MaTepHUaIbI.

®dusmuka: Marepus, aroM, 3JIEKTPOH, HPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJICKYJIA, HJIEKTPUUYECKUH 3aps, NPOBOJHHUKH, TOIYIPOBOIHUKH, TUICKTPUKH,
(GOTO37IEMEHT, BEIIECTBO, TeNO, OOBEM, arperarTHoe COCTOSHME BelecTBa, Tra3, pacTBOpP,
pPacTBOPUMOCTh, KPUCTAIIIMYECKAsT PEeUIETKA, CIUIaBbl, (PM3MUECKUE BEIWYMHBI, CIUHHUIIBI H3MEPEHHUS,
KOCMHMYECKOE IIPOCTPAHCTBO, IIaHEThl, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuHTe3, ApIxaHue, Owuocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YI0OpEHUS,
MHKPO3JIEMEHTbI, MAaKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBIE,
TOIIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoeHust ooydaroniumucs ¢ 311P yueGnoro nmpeamera « XuMuUsi» JOJKHBI
coBmajaTh ¢ pesyiabTaramu DenepalibHON pabodeil mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMS.
Haunbonee 3HAaUNMBIMHU SIBJISTFOTCSL:

JIMYHOCTHBIE PE3YJIBTATHI:

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUS
JOCTUTAIOTCS B XOJA€ OOy4YeHUS XUMUU B €AMHCTBE y4E€OHOW M BOCMUTATEIBHON NEATEIHHOCTH B
COOTBETCTBUHU C TPAJULHMOHHBIMU POCCUHUCKHUMH COLMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHATBIMM B OOIECTBE MpaBUJIaMd M HOPMaMd TIOBEACHHUS M CIIOCOOCTBYIOT
MpolieccaM caMOMO3HAHUS, CAMOPA3BUTHS U COITMATN3AINN 00YyUatOIUXCsl.

JIngHOCTHBIE PE3YNBTATH OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMH U PACIIMPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YACTHU:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIeIMIO, TOHUMAaHHUS 3HAYEHUS XHMHUYECKOH HAayKl B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HWH(MOpMAIME O TEepPeaOBBIX JIOCTIKEHUSIX M  OTKPBITHSIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MHUpa U
00IIIeCTBa;

2) rpa’kJJaHCKOTO BOCTIMTAHMUS:

MPEACTABICHUSI O COIMAIBHBIX HOPMaxX M TMPaBWIaX MEKIUYHOCTHBIX OTHOIICHUNA B
KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MMOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUYECKOW ¥ JIPYTHX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIHHOCTH TPU BBHIMOJHEHHH YYeOHBIX, MMO3HABATENbHBIX 3aj1ad,
BBITIOJITHCHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TMpolecce OSTOM Y4eOHOH MJesITeNbHOCTH, TOTOBHOCTH

11



© MAQOY I'mmnuasus Ne 86. PaGoyast mporpamma yue6Horo npeamera «Xumus. 8 -9 kinaccbn»

OLICHUBATH CBOE IOBEICHUE M ITOCTYIIKA CBOMX TOBapHILEH C MO3MIMHM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUs ITOCIEACTBUH IIOCTYIIKOB;

3) LIEHHOCTU HayYHOI'O O3HAHUS:

MHUPOBO33PEHUYECKHUX IIPEACTABICHUN O BEUIECTBE U XUMHUYECKOW PEaKLMH, COOTBETCTBYIOIIMNX
COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKM M COCTABJIIOIIMX OCHOBY JUIs IIOHUMaHHUS CYLIHOCTH
HAyYHOH KapTUHBI MHUpaA, MPEACTABICHHH OO0 OCHOBHBIX 3aKOHOMEPHOCTAX DPAa3BUTUS IPHUPOJH,
B3aMMOCBA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIBHBIX MOTHMBOB, HAIIPaBJICHHBIX HA I[I0OJyYEHHE HOBBIX 3HAHMM II0 XHUMWH,
HEOO0XOANUMBIX JUIsl 0OBSICHEHUS HAOII01aeMbIX IIPOLIECCOB U SIBJICHUM;

MO3HABATENbHOM, MH()OPMAIIMOHHOW W YHTATENbCKOM KyJIbTYpbl, B TOM YHCJIE HAaBHIKOB
CaMOCTOSITENIbHOM PabOThl € Y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoil, JOCTYHNHBIMHU
TEXHUYECKUMH CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYEHHIO U I103HAHMIO, JII0003HATEIbHOCTH, FOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, TPOCKTHOM M MCCIEIOBATENbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHsI 00y4eHUs B JaJIbHEHIIEeM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHHUS LICHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOLICHMS K CBOEMY 3/10pPOBBIO, YCTAHOBKHU Ha
3II0OPOBBIN 00pa3 KU3HHU, OCO3HAHUS TOCIEACTBUN M HETPHUATHS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUsS
aJIKOTOJIs, HApKOTUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJCHMsS TNpaBwil O€30IacHOCTH IpHU
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) TpyZA0BOr0 BOCIIMTAHUS:

MHTEpeca K MPAaKTUYECKOMY H3YyUeHHIO mpodeccuil u Tpyna paziIudHOrO poja, yBaXKEHHE K
TPYLy U pe3ynbTaTaM TPYAOBOH JNEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUI MO XMMHUHU, OCO3HAHHOT'O BBIOOpAa MHIUBHyaJIbHON TPAEKTOPUH MPOJIOJKEHUs 00pa30BaHuUs ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XHWMHH, OOILECTBEHHBIX WHTEPECOB U
notpeOHOCTeH, ycnemHol npopecCuOHaNbHONW AEATENbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHAIBHOM Cpe/ie;

6) 5KOJIOIMYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU 11eJIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJAE KaK UCTOYHHUKY >KM3HU Ha 3emie,
OCHOBE €€ CyYIEeCTBOBAaHHUS, MOHMMAHUSA LIEHHOCTH 3J0pOBOro M 0Oe30macHoro obpasa >KHU3HH,
OTBETCTBEHHOT'O OTHOILEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIOIEHUS] MpaBWJl 0e30MacHOro MOBEJEHHs MpHU padoTe C BEleCTBAMH, a TaKXKe B
CUTYalMSX, YTPOKAKOLIUX 340POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HaHMA, MOJTydyaeMble IpU M3YyYEHUU XUMHH, Ui pEelIeHus 3a7aad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CpEeNOM, MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYNIbTYpHI,
OCO3HaHMS TJIO00AJLHOIO XapakKTepa KOJOTMUECKUX MpoOieM M MyTell uX pelieHHs MOCPeICTBOM
METO/I0B XMMHH;

DKOJIOTMYECKOIO  MBIIIJIEHUSA, YMEHHUS pPYKOBOACTBOBATbCA MM B  II03HABATEJILHOM,
KOMMYHHKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

MertanpeamMeTHbIe pe3ylbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMBbl [0 XUMHUU OTPaKaOT
OBJIaJICHUE YHUBEPCAIbHBIMHU IMO3HABATCILHBIMU JCHCTBUSIMH, B TOM YHCJIE:

1) 0a30BbIe JTOrHYECKHE ACHCTBUS:

BBISBJISITH TIPUYUHBI U CIICICTBHS TIPOCTHIX XUMHUECKHX SIBIICHUH;

OCYIICCTBJIATEL CPABHCHUC, KJ'IaCCI/I(bI/IKaHI/IIO XUMHUYECKHUX BCIIIECCTB 110 3aJaHHBIM OCHOBAHHUAM
U KPUTEPHSIM JUTSI YKa3aHHBIX JIOTHYECKUX OIeparnii;

CTPOWTH JIOTHYECKOE CYXKJICHHE TI0CJA€ MPEABAPUTEIBHOTO aHAIN3a, BKIOYAOIIEEe
YCTaHOBJICHHE TIPUYNHHO-CIICACTBEHHBIX CBSI3e

COo3aaBaTb, IPUMCHSATH U HpeO6paSOBLIBaTB 3HAaKW U CUMBOJIbI, MOACIIN U CXEMBI OJI pCIICHUSA
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 C MOMOII[IO M1E/1arora;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC XUMHNYCCKUX MMPOUCCCOB U UX ITOCICACTBUAA,
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2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHS:

C TMOMOINBIO TEJarora IMPOBOAUTh XHMHUYECKHH OIBIT, HECIOXKHBIA SKCIEPUMEHT, JUIS
YCTaHOBJIEHHSI OCOOCHHOCTEH 00BEKTa M3Y4eHUs, IPUIMHHO-CIICCTBEHHBIX CBA3€H M 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

C IOMOIIBIO IEJarora WM CaMOCTOATENFHO (GOPMYIMPOBaTH OOOOIIECHHS M BBIBOABI IO
pe3yabTaTaM MPOBEJCHHOTO HAOIIOJCHHS, OIIBITA;

3) pabora ¢ nHMOpPMAIHEIi:

BBIABIIATH AepUUINTHI HHPOPMALIUY, JAHHBIX, HEOOXOIUMBIX JUISl PEIICHUS] OCTaBICHHON
3a7a4u;

npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHOTO BUAA B APYroM (TaOIUILy B TEKCT U TIp.);

UCKaTh WM OTOMPATh MHOOPMALIUIO WM TaHHBIE U3 UCTOYHUKOB C YYETOM IPEJIOKECHHON
y4eOHOI 3a/1aui ¥ 3aIaHHBIX KPUTEPHUEB.

OgnajieHre yHUBEPCAIbHBIMHA YU€OHBIMU KOMMYHUKATHBHBIMH JEHCTBUSMHU:

OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B IpyIIe (ONpelesaTh 00Le LelH, pacupeaesiTh
pOJIH, TOTOBApUBATHCS APYT C APYTOM H T. 11.).

C MOMOIIBIO MENarora Wiu CaMOCTOSTENbHO COCTaBJIATh YCTHbIE U NHCbMEHHBIE TEKCThI C
MCTIOJIb30BAHNEM MILTIOCTPATUBHBIX MAaTEPHAIIOB JUIS BEICTYIUICHUS TIEpE]] Ay AUTOPHUEHH;

OpPraHU30BbIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTENIEM MU
CBEpCTHHKAMHM; paboTaTh WHAWBUAYAIILHO M B TpPYIMIE: HAaXOAWTh OOIIee pPEIICHWE M pa3pemiaTh
KOHQUIMKTBI Ha OCHOBE COIJIaCOBAaHUS IMO3MIMH M ydyeTra HHTEpecoB; (OpPMYIMPOBATh,
apryMEHTHPOBATh M OTCTAMBATh CBOE MHEHHE;

OLICHMBATh KauyecTBO CBOEro BKJIaga B OOUIMH MPOAYKT, HPUHUMATh U pa3deisaTh
OTBETCTBEHHOCTb U MPOSBIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETa Mepe]] IPyIIo.

OBnajeHre yHUBEPCAITbHBIMHA YY€OHBIMH PETYISITUBHBIMH JCHCTBUSMHU:

oOHapyXkuBaTb W (POPMYIUPOBaTh Y4eOHyIO mpobOieMy, OmpeneisTh Leldb YyueOHOU
JeSTeTbHOCTH;

BJIaJI€Th OCHOBAaMHM CAMOKOHTPOJS,, CAMOOLIEHKH, HPUHATHS pPELUIeHUH M OCYLIECTBICHHS
OCO3HAaHHOTO BbIOOpa B yUEOHOM M MO3HABATEIbHON JAESITEITbHOCTH;

COOTHOCHUTbH CBOU JECWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOCH
NEeSTeTbHOCTH B TPOIECCe JOCTHKEHHS pPe3yibTara, ONpPEAENSATh CIIOCOObI NIEHCTBHI B paMKax
NPE/UIOKEHHBIX YCIOBUI M TpeOOBaHMUM, KOPPEKTUPOBaThb CBOM JECWCTBUS B COOTBETCTBUU C
MU3MEHSIOIIEHUCS CUTYyaluen;

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUH U MpeasaraTh IJ1aH ee U3MEHEHMUS,;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH YUeOHOH 3a/1auu;

NOHUMAaTh MPUYHMHBI, IO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ysbTar IesTebHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHUS M HAalIPaBJICHUs, TPEOyroIre nanbHenIel paboThl;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY U€JIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yAbTaToB IO OCBOCHHMIO 00s3aTEIbHOrO  COZAEp KaHus,
ycTaHoBJeHHOro AaHHOM denepanbHoil pabouell mporpaMMoi, BBIIEISIIOT: HaAy4YHbIE 3HAHUS, YMEHHS
U crocoObl JeicTBul, cnenuduyeckre A yueOHOro mpenMera «XUMUs», BHIIBI AEATEIbHOCTU T10
MOJIYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4EOHBIX M HOBBIX CUTYaIUIX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTAX U TII03HABAEMOCTH SIBJIEHUU MPUPOIbI, MOHUMaHHE
O00BEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
KOMITOHEHTa 00Iel KyJIbTYpbl U MPAKTUUYECKON JESTebHOCTH YEIOBEKa B YCIOBHUSIX COBPEMEHHOIO
o0111ecTBa; MOHUMAaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HaYK;

BJIQJICHHE OCHOBAaMHU MOHSITUMHOTO amnmapaTa M CHMBOJIMYECKOTO S3bIKa XUMHMH JUIS
cocTaBlieHUs] (OpMYJ HEOPraHMUYECKUX BEILECTB, YPABHEHUH XMMHUYECKMX peakuui (C ormopoil Ha
QITOPUTM Y4eOHBIX JeHCTBUI); BlaJeHHe ocHOBaMU xumuueckod HoMeHknaTypsl (IUPAC wu
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TPUBUAIBHON) U YMEHHUE HUCIIONB30BaTh €€ JUIsl pelieHus] yueOHO-TI03HABaTeIbHBIX 33/1a4 C TTOMOIIBIO
YUUTENS; YMEHUE UCIIONb30BaTh MOJIEIH [T OOBSICHEHUSI CTPOCHHUSI aTOMOB U MOJIEKYJI TIO QITOPUTMY
C OIOPOil Ha OMPEIEIICHUS;

IIPEJICTABICHUE O CUCTEME XMMMUECKHUX 3HAHMW M YMEHME C IOMOIIBIO YUUTENS] IPUMEHSITh
CUCTeMY XMMHUYECKUX 3HAHUU JJI YCTAHOBJICHHUS B3aUMOCBSI3€H MEXIY M3YYEHHBIM MaTepHalioM U
IIPU TOJTYYE€HUHN HOBBIX 3HAHMH, a TAKXKE B IPOLIECCE BBIMOJHEHHS y4eOHBIX 3alaHUi U 1IpU padboTe C
HMCTOYHUKAMU XUMHUYECKON HHPOpMAIINK, KOTOpasi BKIIOYAET:

BOXHEHIINE XUMHUYECKHE IOHATUSA: XUMHUYECKHH D3JIEMEHT, aToM, MOJIEKYJa, BEIIECTBO,
MIPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOAHAs CMECh, OTHOCHUTEIbHBIE aTOMHAas U
MOJIEKYJISIpPHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBIH O00BEM, OKCUJ,
KHCIIOTa, OCHOBaHHE, COJb (CpenHsAs), XUMHUYECKas peakius, pEeakluu COCAUHEHUS, pPEaKIHUU
pa3oKeHUs, peakuuy 3aMElICHHs, peaknuu oOMeHa, TeruioBoW J(P(eKT peakuuu, 3K30- H
SHAOTEPMHUUYECKHUE PEaKIUU, PacTBOpP, MaccoBas JOJIsI XHMHUYECKOrO 3JeMEHTa B COCIUHEHHH,
MaccoBast 10JI U MIPOLIEHTHAs! KOHIIEHTpAIs BEIIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPUUECKUI C10M
aToMa, aroMHas opOuTanb, paguyc aTOMa, BAJIEHTHOCTb, CTEIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
ANEKTPOOTPULATEIbHOCTh, TOJSApPHAs U  HENOJspHas KOBAaJEHTHas CBsI3b, MOHHAs CBS3b,
METaJJIM4ecKasl  CBSI3b, KpUCTa/NIMyeckass  pemeTka (aroMHasi, WOHHAasg, MeTaJIn4ecKas,
MOJIEKYJISIpHAsl), WOH, KAaTUOH, AaHUOH, OJIEKTPOJUT U HE JJIEKTPOJIUT, DSJIEKTPOIUTHYECKAs
JUCCOLMAIMS, PEAKIIM HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKHCIUTENb
U BOCCTaHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUUYECKOE paBHOBECHE, 0OpaTUMbIE
U HEeoOpaTUMBbIE PEAKIMH, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTaau3aTop, MpeleibHO JO0MycTUMAast
konnenrpanus (I11K), koppo3ust meTaiios, CIuIaBsl;

OCHOBOIIOJIAralolIue 3aKOHbl XMMHH: 3aKOH COXpaHeHHs Macchl, [lepmomuueckuii 3akoH
J1. . MenneneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS AJIEKTPOJIUTUUECKON TUCCOLMALIUY, a
TaK)K€ MPEJICTaBICHUs] O HAyYHBIX METOJaX T[O3HAHHSA, B TOM YHCJIE DSKCHEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOJIaX MCCIIEI0BAaHUS BEIIECTB U U3YUYECHUS XUMHUUECKUX PEaKIIMii;

NpeJCTaBIeHUE O MEPUOJUYECKO 3aBUCHMOCTH CBOWCTB XHMHYECKHX 3JIEMEHTOB (paanyc
aToMa, 3JIEKTPOOTPHUILIATEIBHOCTh), MPOCTBIX M CJIOXHBIX BEHIECTB OT IIOJIOKEHUS 3JIEMEHTOB B
[lepuonuueckoil cucteme (B MalbIX NepuoJax M INIaBHBIX MOATPYMINAX) U 3JIEKTPOHHOTO CTPOEHUS
aToMa; yMeHue OOBSCHATH CBA3b IOJIOKEHUs djeMeHTa B lleproanueckoil cucTeMe C YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
AJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB I10 3HEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TpeX
NIEPUOJIOB, KU U KaJblMs; KIacCU(DUIUPOBATh XMMUYECKHE JIEMEHTHI C ONOPOIl Ha OIpeesIeHus
(hbU3UIECKOTO CMBICIIA TU(PPOBBIX TAHHBIX MEPUOANUECKON TaOTHIIBI,

yMEHuEe KiIacCU(UUUpOBaTh XHWMHYECKHE JJIEMEHTHI, HEOpPraHMYecKhe BeIlecTBA U
XUMHUYECKHE pEaKIUUd C ONOpOM Ha CXEMbl; ONpEeAENsATh BaJEHTHOCTb M CTENEHb OKHCIIEHUS
XUMHUYECKHUX DJIEMEHTOB, BUJI XUMUYECKON CBA3M U THUIl KPUCTAIUINYECKON CTPYKTYPbI B COEIUHEHUSX,
3apsi]] MOHA, XapaKTep Cpelbl B BOIAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAaHUI), OKUCIUTEIb U
BOCCTAHOBUTEJIb MO AITOPUTMY Y4E€OHBIX JeHCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPOIl Ha cxeMy (U3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOA, 030H, BOJIOPOJ, rpaduT, alimMas, KpeMHH, a30T, docdop, cepa, XJI0p, HATPHIA,
KaJInid, MarHui, KajbllMd, aTIOMUHHUH, KEIe30) M CJIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBOpoB (BOJA, aMMHMaK, XJIOPOBOZOPOA, CEPOBOJOPOI, OKCHABI U THIpOKcUAbl metaiios I - 1A
rpynn, amomunus, menu (I1), nunka, xenesa (I u II), okcuner yrnepoaa (II u 1V), kxpemuus (IV),
azotra u ocdopa (III u V), cepst (IV u VI), cepuucras, cepnas, a3otucras, a3otHas, (ocdopHas,
yroJibHas, KpEMHHEBasi KHUCIOTa M WX COJIM); OMUCHIBATH C OMOPOW Ha IUIAH M KIIIOYEBBIE CIIOBA;
YMEHHE NPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX COCTaBa U
CTpOEHHS TOCJIe MPEABAPUTENBHOIO aHajIn3a MoJ PyKOBOJCTBOM IeAarora, NIpuMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOMICTB, BO3MOYKHOCTb NPOTEKAHHUS XUMHUYECKUX IPEBPALIEHUI B pa3iIMYHBIX
YCIIOBUSIX, BIIUSHUE BEIIECTB M XUMHUYECKHX IPOIIECCOB Ha OpraHU3M YEJIOBEKa U OKPYKAIOIIYIO
MIPUPOJHYIO CPENY;
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YMEHHE COCTaBIATH 1O O0pasily, CXeMe, AITOPUTMY Y4eOHBIX NIEHCTBUI MOJICKYJSpHBIC H
VMOHHBIC YPaBHEHHUS peakuuid (B TOM 4HCIE pEakuuidi HMOHHOTO OOMeHa M OKHCIUTEIbHO-
BOCCTAHOBHUTEIIFHBIX ~ DEaKIHii),  WUIIOCTPUPYIOIIMX  XHMHYECKHE  CBOMCTBA  M3YYCHHBIX
KJIacCOB / TPYIINl HEOPraHWYECKUX BEIIECTB, a TAKXKE MOJATBEP)KIAIONINX TEHETUYECKYIO0 B3aUMOCBS3b
MEX1y HUMH;

YMEHHUE BBIUUCIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJII0 XUMHYECKOTO JJIEMEHTa B COEAMHEHHWH, MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, KOJIUYECTBO
BEIIECTBA U €ro Maccy, 00BbEM Ta30B C OMOpoi Ha oOmMe GOpPMYIbl; YMEHHE MPOBOAUTH PACUETHI 110
YpaBHEHUSM XMMHUYECKUX PEAKIMi ¥ HaXOJUTh KOJIMYECTBO BEUIECTBA, 00HEM M MacCy peareHTOB WIIn
MPOAYKTOB PEAKIIMU C ONOPOM Ha 00pasel, allrOpUT™M Y4eOHBIX IeHCTBUI;

BIaZICHUE OCHOBHBIMH METOJAMHM HAy4YHOrO TO3HaHWMA (HaOIIOEeHHE, H3MEpeHue,
HKCHEPUMEHT, MOACIUPOBAHKE) IMPH H3YYEHUH BEHIECTB M XUMHUYECKUX SIBJICHUH C ONOpPOil Ha
aJITOPUTM Y4eOHBIX ACHCTBUI; yMeHHE c(HOPMYIUPOBATH MPOOIEMY U MPEUIOKUTD ITYTH €€ PEIICHUS
C TIOMOIIBIO TI€/1arora; 3HaHWe OCHOB 0E30IMacHON PadOThl ¢ XUMHUUYECKUMH BEIIECTBAMHU, XUMUYECKOH
NOCYJI0H 1 1abOpaTOPHBIM 000PYI0BaHHEM;

HAJIMYHME TPAKTUICCKUX HABBIKOB TUIAHUPOBAHMS M OCYLIECTBIICHUS CICAYIONIMX XUMHUYECKUX
IKCIIEPUMEHTOB II0JI PYKOBOJCTBOM YYUTENS C OOCYXKICHHEM IIIaHa PabOThl MM COCTaBICHHEM
TaOIUIIBL:

U3y4YCHHUE U ONUCaHUE (PU3UUECKIX CBOIMCTB BEILIECCTB;

03HAaKOMJICHHE C (PU3MYECKHUMH U XUMHUECKUMH SBICHUSIMU;

OIIBITHI, HJUTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

U3ydEeHUE CIOCOO0B pa3IeIeHUs CMECeH;

HOJTy4eHHE KUCIOPO/ia U U3y4CHUE €r0 CBOMCTB;

NOJyYeHHE BOJOPOIA U U3yYECHHUE €r0 CBOWCTB;

MOJIy4YEeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHUE €ro CBONCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE ero CBOCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEAEIICHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCIIEIOBaHHME U ONTUCAHNE CBOMCTB HEOPTaHMYECKHUX BEILIECTB Pa3INYHbBIX KIACCOB;

NPUMEHEHHE WHIUKATOpPOB (JJaKkMyca, MeTWIOpaHka U (eHosdranenHa) Ui ONpeerneHUs
XapakTepa Cpejibl B pacTBOpax KHCJIOT U LIeJIoYei;

U3ydeHHE B3aMMOJACUCTBHUS KHCIOT C METaJUIaMH, OKCHIAMH METAJUIOB, PAaCTBOPHUMBIMH H
HEPacTBOPUMBIMH OCHOBAHHUSIMHU, COJISIMU;

MOJTy4YeHHE HEPAaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOT'O MeTajlla IpyT'UM U3 pacTBOpa COJIH;

UCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCH/IOB TFOMUHUS M IUHKA;

pelIeHre HKCHEpUMEHTANbHBIX 3a7ady 1Mo TeMe «OCHOBHBIE KJIacChl HEOPraHWYECKUX
COCIMHEHU;

pelIeHNe IKCIIEPUMEHTANIBHBIX 33134 110 TeMe «DJIEKTPOIUTHYECKAas TUCCOLIALIUY;

pelIeHne SKCIepUMEHTAIBHBIX 3a71ad 10 TeMe «BaxHele HeMeTaTbl U BX COSAMHEHUS;

pelIeHNe YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHelI11e MeTaibl U UX COeAMHEHU;

XUMHYECKHE JKCIIEPUMEHTHI, WJUTIOCTPUPYIONIME TMPHU3HAKK TPOTEKAHUS PEaKIHid HOHHOTO
oOMmeHa;

Ka4eCTBEHHBIE PEAKIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX MOHBI: XJIOPUA-, OpOMHUII-,
nomua-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCH]-MOHBI, KATHOHBI aMMOHMS,
Marausi, Kajablus, alFOMUHUS, Kenesa (2+) u xenesa (3+), meau (2+), HuHKA;

yYMEHHUE TPEACTaBIATh pe3ybTaThl JSKCIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTENbCTB,
rpaduKOB U TaOJIHII U BBISIBIISITH YMITUPHUECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TMpaBUJIaMHU O€30MacHOr0 OOpalleHuss C BELIECTBAMHU, HCIIOJIb3YeMbIMH B
MOBCEJTHEBHON JKM3HM, a TaKKe NpaBWIaMH TIOBEJCHHS B IEISIX COEpPEeKEHHsl 3I0pOBbS U
OKpYy>KaroIiel MpUpOoJHOHM Cpefibl; MOHMMaHKUe Bpesia (OMacHOCTH) BO3ACHCTBUS Ha JKUBbIE OPraHU3MBbI
OTIpPENICICHHBIX BEIIECTB, a TaKKe CII0OCOOOB YMEHBIICHWS W TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUEHHsI )KUPOB, OCIIKOB, YTIEBOJOB JJIsi OPraHU3Ma YeJIOBEKa;
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BIaJICHUC OCHOBaMH XHMHYECKOW T'PaMOTHOCTH, BKJIIOYAIONICH YMEHHE MPaBUIIBHO
HCIOJIb30BAaTh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL (B TOM YHCJIC, MUHCPAJIbHBIC YI[O6pCHI/ISI, METaJIJIbI
U CILIaBbI, IPOAYKTHI MEPEPaOOTKH MPUPOIHBIX HCTOYHUKOB YIIIEBOIOPOIOB (YIJIsl, IPUPOIHOIO Ira3a,
He(TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOU3BOJCTBE; YMEHHE MPUBOAUTH IMPUMEPHI TPABUIHLHOTO
UCIIOJIb30BAHUS U3YUCHHBIX BEIIECTB U MATEPUAJIOB;

YMCHHUC YCTAaHABJIMBATL CBA3U MCKAY PCaJIbHO HaGHIO[[aeMBIMI/I XUMHWYCCKUMU ABJICHUSIMU U
MPOIIECCAMU, MTPOUCXOASIIMMHU B MAKPO- © MUKPOMHUPE, OOBACHATH IPHYUHBI MHOTOOOPAa3Hs BEIICCTB;
YMCHHUEC MUHTCIPUPOBATH XUMHUUYCCKUEC 3HAHNA CO 3HAHUSAMU JPYIrux y‘-IeGHBIX npeaMeToB € IMMOMOIIbIO
nejarora,

npeincTaBieHue o cdepax MpodecCHOHATBHOW ACSITeNbHOCTH, CBSI3aHHBIX C XUMHEU W
COBPEMECHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha JOCTHKCHUSIX XMMHUYCCKON HAYKH; HATMYUE OMbITA
paboThl ¢ pa3sNTUYHBIMM HCTOYHUKAMU HMH(GOPMAIMHM MO XMMHUHU (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa,
CIIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C ONOPOIl HAa aJrOPUTM: YMEHHE 00bEKTUBHO OIICHHBATH
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPALICHHUIX U MPAKTUYECKOM IPUMEHEHUH.

TpeOoBanusi K TIPEIMETHBIM pe3yJbTaTaM OCBOCHUS Y4YeOHOTO mpenMera «XUMHS»,
pacmpezieNieHHbIe 10 rojiaM 00y4eHus

Pesynbrarel 1o rogam (GOpMyIUPYIOTCS MO NPUHIMITY TOOABJICHUS HOBBIX PE3YyJIbTAaTOB OT
roja K TOAy, YK€ Ha3BaHHble B NPEAbIAYIIMX TOJax MO3ULUHU, KaK NPaBWIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYMUTBHIBAIOTCS (pe3yJbTaThl OYEPEJHOrO0 ToAa IO YMOJIYAHUIO BKIIOYAIOT
PE3yNbTaThl MPEIbIAYIINX JIET).

8 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKHUI JIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHTEJIbHAs aTOMHasi M MOJEKYJSIpHAs Macca, KOJIWYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JOJs XMUMHMYECKOIO 3JEMEHTa B COEAMHEHUM, MOJIAPHBIH OOBEM, OKCHJ, KHUCIOTA,
OCHOBaHHUE, COJIb, *AIEKTPOOTPHULATEIBLHOCT™, CTENEHb OKUCICHMS, XHMMHMUYECKas peaKius,
Kiaccu(UKalus peakuuid: peaklUM COEJAMHEHMs, pEeaKkIUM pa3JIoXKeHUs, PEeaKIHUU 3aMelIeHus,
peakuu oOMEHa, HK30- U JHIOTEPMUUYECKHE PEaKIuH; *TerioBod 3(h(dEKT peakiuu™; sapo aToma,
JIEKTPOHHBIA CJOM aTroMa, aTOMHas OpOMUTal b, PaJUyC aTOMa, XMUMMYECKas CBs3b, MOJSApHas U
HEMNoJIsipHasi KOBaJIEHTHasl CBsI3b, MOHHAsl CBS3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas J0Js
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B PacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U NPUMEHSTH 3TU
MIOHATHS TIPH ONMCAHUU BEILIECTB U UX IIPEBPALLCHU;

HCIIOJIb30BaTh XMMUYECKYI0O CUMBOJIUKY JJISi COCTaBJICHHS (POPMYJ BELIECTB, MOJIEKYIISPHBIX
ypaBHEHMI XMMUYECKUX PEaKIHii, 2IEKTPOHHOT0 OanaHca;

OTpEeENATh BaJIECHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb OKUCIIECHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C ONOPON Ha ONpEeNeHHs], B TOM YUCIIE€ CTPYKTYpHUPOBAHHBIE,
MIPUHA/IJIEKHOCTh BEUIECTB K ONpEeAeIEHHOMY KJIacCy COeIMHEHUH 1Mo (Gopmysam; BHJ XUMHUYECKOU
CBsI3M (KOBaJIEHTHAs U MOHHAs) B HEOPTAaHUYECKUX COEIMHEHUSX;

UMETh TMpEACTABIEHUE O CHCTEME XHMHUYECKUX 3HAHHUH, YMETh C IOMOUIbIO YYHUTENs
MPUMEHTh CHUCTEMY XUMHUYECKMX 3HAaHUH, JJI YCTAHOBIIEHUS B3aHMMOCBA3M MEXIY H3YYEHHBIM
MaTepuajoM W TpU IMOJyYEHUU HOBBIX 3HAHMM, a Takke MpH paboTe C MUCTOUYHHKAMHM XUMHUYECKON
uHpopmanuu. OpHUEHTHPOBATHCSA B MOHATUAX U ONEPUPOBATh UMM Ha 0Aa30BOM ypPOBHE, MPUMEHATh
P BBITOJIHEHUHU y4YEOHBIX 33JaHUN U PEIIEHUU PACUETHBIX 3ajjad C OMOPOH Ha alIrOPUTM y4EOHBIX
JNEUCTBUN W3Y4YEHHBIE 3aKOHBl M TEOPUHU: 3aKOH COXpaHeHMs Mmaccel, llepumommuecknii 3akon [I.U.
MeneneeBa, *3akOH MOCTOSIHCTBA CoOCTaBa*, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJSpHas TEOPHs.
CootHOoCUTH 0003HAauYEHMS, KOTOpble MMeroTcs B Tabmuie «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB [l. 1. MeHneneeBa» ¢ UYUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sijipa, O0Illee YUCIIO AJIEKTPOHOB U paclpeiielieHne UX MO AJIEKTPOHHBIM
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CIIOSIM);

KJIaccu(UIIUPOBaTh XUMUYECKHE HJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMUYECKUE PEaKIIUU
(Mo yMcay M cocTaBy y4YacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3P QEKTY, M0 N3MEHEHHIO
CTENEHU OKUCJIEHNUS XUMUUECKHUX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB pa3IMYHBIX KIJIACCOB,
MOATBEPK/asi ONMCAHUE NPHUMEpPaMH MOJEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIUX XWMHUYECKUX
pEeaKIuii ¢ OMOPOIl HA CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHUS; BO3MOKHOCTH
IPOTEKaHUsT XUMMUYECKUX IPEBPAIIEHUI B pPa3jIMYHBIX YCIOBMSAX IIOCIE IPEABAPUTEIHHOIO
00CYXKIEHHUS C Mearorom;

BBIUUCIIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIO
XHUMHYECKOT0 3JIeMEeHTa 1o (hopMyJie COeAMHEHHSI; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacu€Thl 10 YpaBHEHUIO XUMUYECKOM PEaKIMU C OIIOPOM Ha aIrOPUTM;

IIPUMEHSTh OCHOBHbIE OII€pallMi MBICIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
o0o01ieHue, cucreMaTu3anus, KiacCu(puKanys, BbIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBS3€H — s
W3Y4YEHUsI CBOMICTB BELIECTB U XMMMUYECKHUX pEaKIUi; €CTECTBEHHO-HAYYHbIE METO/bl IO3HAHUSA —
HaOII0ZICHWe, H3MEpPEHHEe, MOJICIUPOBAHUE, OHKCIEPUMEHT *(pealbHblii W MBICIEHHBIN)* 101
PYKOBOJICTBOM II€arora;

CJIeZIOBaTh MpaBUIIaM IOJIb30BaHUS XMMHUYECKON NOCYI0M U 1ab0paTopHBIM 000pyI0BaHUEM, a
TaK)Ke IpaBUJIaM OOpAIEHUs C BEUIECTBAMM B COOTBETCTBUU C MHCTPYKIMSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEILECTB (BOAOPOAA
U KHCIIOpOJia), NPUTOTOBJIEHHUIO PACTBOPOB C OINpEAEIEHHOW MaccOoBOW [J0Jie pPAacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh M MPOBOJUTH XUMHMUYECKUE SKCIIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB
1ieJoYe M KHUCIOT € IOMOUIbI0 HMHJIMKATOPOB (IakMyc, (eHosdranenH, METUIOpaHX U Ap.),
MOATBEPIKIAIOIIMX KAYECTBEHHBIH COCTAaB HEOPraHMYECKHX BEIIECTB (KAYECTBEHHbBIE pEaKLUU Ha
MOHBI) O] pyKOBOJICTBOM II€/1arora.

9 KJIACC
PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MOHITUMN: XUMHUYCCKUH 9JICMCHT, aTOM, MOJICKYJIa,
HOH, KaTHOH, aHHOH, MpoCTOC BCIICCTBO, CJIOXKHOC BCIICCTBO, BaJICHTHOCTD,

AIEKTPOOTPHUIIATEIHLHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl PEaKIns, XUMHUECKas CBSI3b, *TEIJIOBOU
addeKkT peakiuu, MOJIb*, MOJNSpPHBIM 00BEM, pacTBOp; DIEKTPOIUTHI, HEIIEKTPOJIHTHI,
AJEKTPOJIUTAYECKAST JUCCOIMAIUS, PpEaKIHU HOHHOTO0 OOMEeHa, Karajau3aTtop, *XHUMHYECKOe
paBHOBecHe, OOpaTUMbIE U HEOOpATUMBIE PEAKIUU™, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCITUTENIb, BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBJIEHWE, aJJIOTPONUs, aM(pOTEPHOCTD,
XUMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METaJUIMYECKasi), KpUCTAIITMYECKasl peméTka, *Koppo3us
METAJIJIOB, CIUIABBl; CKOPOCTh XUMUYECKON peakuuu™, npeaenbHo gomnycrumas konuenTpauus (I1I1K)
BECIIECTBA,

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHH (CM. M. 1) U MPUMEHATH 3TH
MOHATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIIOJIh30BaTh 3HAKM W CUMBOJBI I (DUKCAIIUU PEe3yIbTaTOB HAOIIOJEHWN, COCTaBIICHUS
(hopMyIl BEIIECTB U ypaBHEHUN XUMHUYECKUX PEaKIIHii, 3aMiCH JaHHBIX yCIOBUH 3a1a4. Mcnons30BaTh
o0o3HaueHus, uMmerwmuecs B I[lepuomnueckold cucTeMe H TaOJHMIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH B BOJIC IJISI BEIIIOJHCHUS 3aJaHUM.

OTIPENIETISATh BaJCHTHOCTh M CTEMEHb OKUCIEHUS XHUMHYECKHUX DSJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa; MPUHAJIC)KHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COeMHEHUHN ¢ Omopoil Ha
ompe/ielieHUsI, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC; BUbI XUMHUUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs,
METaJINTNYecKasl) B HEOPraHMYECKUX COSAMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOW Gopmyle; XapakTep
Cpenbl B BOJHBIX PAcTBOpaxX KHUCJIOT W MICIOYEH, *TUM KPUCTALIUYECKON PEMETKH KOHKPETHOTO
BelllecTBa™;

packpbiBaTh cMbIch [lepuognueckoro 3akoHa [[.M. MeHneneeBa M JAEMOHCTPUPOBATH €ro
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MMOHMMaHUE: *ONMUCHIBATH W XapakTepu3oBaTh* Tabmuunyio Qopmy Ilepmomnueckoid CHCTEMBI
XUMHYECKUX DJIEMEHTOB: pa3iHuaTh IOHSATUS «TJaBHas mnonarpymma (A-rpymma)» U «moOodHas
noarpynmna (b-rpynma)», manble W OOJIbIIME TEPUOABI, *COOTHOCHTH* 0003HAYCHUS, KOTOPHIC
HMEIOTCS. B TIEPUOJUYECKON TaOyMile, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij Aapa, oOIlee YHCIO AJIEKTPOHOB U pacHpelesieHue UX Mo
ANEKTPOHHBIM CJIOSIM); *OOBACHATH* 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKUX
AJIEMEHTOB U MX COEJIMHEHUH B MpeJesiax MaiblX NEPUOJ0B U TJIABHBIX MOATPYII € YYETOM CTPOCHUS
HX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE IJIEMEHTHI; HEOPraHMUECKHUE BEIIECTBA; XUMUYECKUE PEaKIINU
(Mo yHMcIy M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BEUIECTB, MO TEINIOBOMY 3(p(eKTy, M0 U3MEHEHUIO
CTETeHeN OKUCIICHNUS XUMHUUECKHUX 3JIEMEHTOB) C OMOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOMME M CHEIU(PUICCKHEC XUMHYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKIasi OMHCAHME MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX YPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN C OIIOPOU HA CXEMBI;

COCTaBIISITh YPABHEHUS JIEKTPOIUTHUECKON JUCCOLMAIMN KUCIIOT, LIeJI0Uel U COJeii; TOTHbIe
U COKpallEHHbIE YpaBHEHUs PEAKIMHA HOHHOIO OOMEHA; ypaBHEHHS PEaKIIMi, MOATBEP>KIAIOLINX
CYLIECTBOBAHHE TCHETUYECKOM CBSI3U MEX]y BEIIECTBAMHU PA3IIUYHBIX KIJIACCOB;

packpblBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUH  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTUM OT HX CTPOEHHUS; BO3MOKHOCTU
MPOTEKAHUS XUMHUECKUX MPEeBpaIleHU TOCTe MPeABAPUTEIHHOT0 00CYKIEHUS C IEeIaroroM;

BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT0 AJIEMEHTa M0 GopMyJie COeTUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKOM PEAKIIUU C ONIOPOM Ha alrOPUTM;

CJIEZIOBATh MPABUIIaM OJIB30BaHHUS XUMHUYECKON TIOCYI0N 1 1a00paToOpHBIM 000pyIOBaHHEM, a
TaK)Kke IMpaBWIaM OOpaIlEHUsl C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBITOJTHEHUIO
712a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUM, TOATBEP)KIAIONINE KAYeCTBEHHBIH COCTAB pPA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPHI- OpOMHUI-, HOTUA-, KapOoHat-, pocdart-, cunukar-, cynbdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHSI M WOHBI W3YYCHHBIX METaUIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAlIUU MBICTUTEIHHOM NEATEIbHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHUE,
000011IeHHEe, CUCTEMATU3aIUIO, BBISBICHUE TPUYNHHO-CIICICTBEHHBIX CBSA3EW — JJIsl M3y4YEeHUs CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIIMI; ECTECTBEHHO-HAYYHBIE METOIbI IO3HAHUS — HAOIIOJCHHUE, U3MEPEHHE,
MO/JICIUPOBAHUE, IKCIEPUMEHT (PeabHbIM U MBICTIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauuecTBo 4acoB
Ne n/n HanmenoBanue pasjie/ioB u Tem KoHTposbHbIe DJIeKTpOHHbIe (HM(ppOoBbIe) 00pa3oBaTeIbHbIE
NpOrpaMmblI Bcero paGoTsI pecypcbl
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
JESTSIIbHOCTH YEJIOBEKA
1.2 BewecTBa 1 XuMuieckue peakuu 15 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Hroro mo paszneny 20
2.1 Boznyx. Kucnopoa. Ilonsitue 06 okcunax 6 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.2 Bonopona.llonsitue o Kucnorax u comusix 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
24 OctosHbIe [TIACCHl HEOpTaHeckux 11 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢
COCTUHEHUI
Wroro o pazneny 30
[Tepnoanueckuii 3axoH u [lepnoanueckas
3.1 crucTemMa XuMuueckux anemeHToB J1. U. 7 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma
3.2 XUMHUCCKA CBA3h. OKHCIUTELHO- 8 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEaKIIHN
Hroro no pasneny 15 bub6muoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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9 KJIACC
Bcero yacos
Ne ni/n HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KoHTpoJibHbIE duiekTponHbie (1H(ppoBLIE) 06pazoBaTeIbHbIE
Bcero paGoTHI pecypchl
1.1 [osTopenne u yrayonenne suaimit 0CHOBHbIX 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 kiacca
1.2 OCHOBHRIE 3aKOHOMEPHOCTH XUMHHECKHX 4 Bu6morexa LIOK https:/m.edsoo.ru/7f41a636
peaknui
1.3 ITEKTPONUTHHECKAS UCCOLHAIIMA. 8 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
XUMUYECKUE PEAKIIMU B PACTBOPAX
Uroro no pazneny 17
2.1 Obmias xapaKTepUCTHKA XMMHECKHX 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
2.2 giﬁ:;xjs ﬁﬁfgj‘;ﬁﬁ.XgZ;I;EcggzoeHHHeHm 6 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriaepoa u KpeMHU U 8 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
Hroro no pasneny 25
3.1 OO01111e cBOICTBA METAIIIIOB 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamisl 1 UX COSIUHEHUS 16 1 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
Hroro o pasnmeny 20
4.1 BemecTBa 1 MatepHalibl B )KU3HH YeJIOBEKa 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
Wroro o pasueny 3
PezepBHOE Bpemst 3 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KITIACC
Ne Tema ypoka KoIMYecTBO DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
4yacoB
1 [Ipenmer xumuu. Ponp XuMuM B )KU3HU Y€JIOBEKA. Tela U BEIEeCTBA 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHKS B XUMHH 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d227e
3 Hpa.l.cmqecxas{ pabota Ne 1 «IIpaBuiia paGoTHI B Ia0OpaTOPUH H 1 Bubnmorexa [IOK https://m.edsoo.ru/ff0d23dc
puéMbI 0OpalleHus ¢ 1abopPaTOPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa u cMecH. CriocoObI pa3zielieHus: cMecei 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
5 Tpaxruecias padora Ne 2 «Paszienerme cmeceii (Ha npumepe 1 Bu6motexa LIOK https:/m.edso0.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3TIEMEHThI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX 3JIEMEHTOB 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d2d50
10 3aKoH MOCTOSIHCTBA COCTaBa BelecTB. XUMUYecKas hopMyIa. 1 Bubmorexa LIOK hitps://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB
11 BO/I;(I:{:aCI/ITeJILHaSI aToMHasi Macca. OTHOCUTENbHAS! MOJIEKYIIIpHas 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTa B COCTMHEHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemectBa. Monb. MonsipHas macca 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d5230
14 Pu3nyecKne 1 XUMHYECKHE SIBJICHUSA. XUMAYECKAs pEaKIUs 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BEUIECTB. XMMUUYECKHE YPaBHEHUS 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d3b88
17 Breruncnenus KOJIM'ECTBA, MACChl BELIECTBA 110 YPaBHEHUAM 1 Butmorexa [IOK https://m.edsoo.ru/ffod5708
XUMHYCCKHX PEAKIIHMA
18 Knaccudukanus XUMHYeCKHX peakiuid (COSTUHEHHS, Pa3IoKeHUS, 1 Bu6mmorexa LIOK https://m.edsoo.ru/ffod3f34
3aMeleHus, o0OMeHa)
19 M. B. JlomoHOCOB — yuéHbIi-sHITHKIO0NIeTUCT. O000IIeH e U 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d40c4
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cUCTeMaTu3alus 3HaHUI
KonTpoabHas padora Nel mo teme «BemecTBa 1 XuMU4YeCKUe

20 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d4290
peaKIumu»

21 Bospyx — cmece rasos. Cocta posyxa. Kucaopos — snement u 1 Bu6muorexa LIOK https:/m.edsoo.ru/ff0d448e
pocroe BemectBo. O30H

22 DHU3MIECKUE M XHMUHECKHE CBOHCTBA KUCIOPOAA (peaKiiH 1 bub6muoreka IIOK https://m.edsoo.ru/ff0d4614
okucieHus, ropenue). [lonsTre 00 okcumax

23 Criocobrt nostyuenns kucnopoya s nadoparopuu n 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d497a
POMBIILICHHOCTH. IIpuMEHEHNE KUCITOpOIa
TemnoBoit 3¢ (heKT XUMUIECKOM PeaKIUHU, IIOHATHE O

24 TEPMOXMMHUYECKOM ypaBHEHUH, 3K30- U IHIOTEPMUUECKUX 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d4790
peaKImsx

o5 Tormmueo (HedTh, Yroib 1 MeTaH). 3arps3HeHne BO3ayXa, CIIOCOObI 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0d4c4a
€ro MpeI0TBPAICHHS

26 [TpakTuyeckas pabora Ne 3 1o TeMe «[Tomyuenue u cobupanue 1 Bu6mmorexa [IOK https://m edsoo.ru/ffod4ae?
KHCJIOPO/Ia, H3yYCHUE €T0 CBOMCTBY

27 Boznopox — snement u mpoctoe semectso. Haxoxcienue s 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4ddo
IPUPOJIC

28 dusnueckue U XMMUYECKHE CBOWCTBA Bogopoaa. [IpumeHeHne 1 Bu6morexa LIOK https://m.edsoo.ru/ffod4ddo
BOJIOpO/Ia

29 [ToHsITHE O KUCITOTaX U COMSIX 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d50d2

30 Cr1ocoObI IOJTyYeHHs BOJOPOa B TaOOpaTopuu 1 bubnmorexa [{OK https://m.edsoo.ru/ff0d4dd0

31 lpaxueckas padora Ne 4 o reme Ilonysienne i cooupare 1 Bu6mnoteka LIOK https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3YUIEHHE €T0 CBOWCTBY

32 Mounsipablii 00BEM razoB. 3akoH ABOrajapo 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d542e

33 Berunciienus 00béMa, KOJIHYECTBA BEIIECTBA Ia3a 10 ero 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY

34 BHqHCHeHH..ﬂ 00HEMOB rason 110 YPaBHEHIIO PEAKiliit Ha OCHOBE 1 bub6muoreka IIOK https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHIA I'a30B

35 du3nyecKre 1 XUMUYECKHE CBOMCTBA BOJIBI 1 but6mmoreka IIOK https://m.edsoo.ru/ff0d587a
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36 CocraB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpPaAX 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. HachieHHbIe M HEHACHIIIICHHBIE 1 Bu6morexa LIOK https://m.edsoo.ru/ffod5b40
pacTBopbl. MaccoBast 0J1sl BEIIECTBA B PaCTBOPE

38 [TpaxTiieckas pabora No 5 1o Teme «lIpurotoseiie pactsopos ¢ 1 Bu6morexa LIOK https:/m.edsoo.ru/ffod5eba
onpeneaEHHON MacCOBOM J0JIeH pacCTBOPEHHOTO BEIIECTBAY

39 KonTpoabHasi padora Ne2 mo reme «Kucsopoa. Bonopoa. Boga» 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiaccuuKalys, HOMEHKIIATypa 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

a1 [TonydyeHnue u XuMHUYeCKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 Bu6mmorexa LIOK https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB

42 OcHoBaHus: cOCTaB, KJIaccU(UKaIMsI, HOMEHKJIATypa 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca

43 [losryueHne U XUMHYECKUE CBOWCTBA OCHOBAHUM 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1 bu6mmoreka LIOK https://m.edsoo.ru/ffOdfee2

45 [losryueHne U XUMUYECKUE CBOMCTBA KUCIIOT 1 bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2

16 ConuI/I (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYYCHHSI, XUMHUECKUE 1 Bubmorexa [IOK https://m.eds00.ru/00ad9474
CBOWCTBa

47 [IpakTuueckas padora Ne 6. Pemenue SKCIIEPHMEHTAIIbHBIX 337121 1 Bubnuotexa LIOK https://m.edsoo.ru/00ad9b7c
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCTUHEHHIN

48 FeHeTquCKvaﬂ CRA3DH MEALY KIIACCAMIT HEOPTAHHACCKIX 1 bu6mmoreka IIOK https://m.edsoo.ru/00ad9a50
COCTMHCHU I

49 O06001IeHre 1 cucTeMaTH3aIis 3HaHHIA 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

”

50 Kourpoabnas padora N3 HOuT,eMe Ocropubie knacer! 1 bubnuoreka LIOK https://m.edsoo.ru/00ad9ela
HEOPTraHUYEeCKUX COeTMHEHUH

51 [TepBBIe MOMBITKY KIIACCH(PUKAITTN XUMUISCKUX IIIEMEHTOR. 1 Bu6morexa [IOK hitps://m edsoo.ru/00adgffa
[ToHsiTHE O TPYIIAX CXOIHBIX DIIEMEHTOB

59 [Tepuoanueckuii 3axoH u [lepuoanueckas cucTeMa XUMHUIECKUX 1 Bu6miorexa LIOK https://m edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneena

53 [lepuropl, TPYMIIbI, MOATPYIIIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1 bubnmoreka [{OK https://m.edsoo.ru/00ada342

55 CrtpoeHue 3NIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 1 Bubmiorexa LIOK hitps://m.edsoo.ru/00adashe

[Tepuonuueckoit cucremsl [. 1. Menneneena
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €I'0 IIOJIOXKXCHHIO B

56 Tepromuueckoii cicreme JI, 1. Meneneesa 1 bu6mmoreka LIOK https://m.edsoo.ru/00ada824
o7 ilgzziﬁgz.rgpg?ﬁ?;;gﬁgg;fo;zgg;?ES;IZK: II:?;;P:KI;aHHH 1 bubnmoreka [{OK https://m.edsoo.ru/00ada96e
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHX JIEMEHTOB 1 bubmuoteka [{OK https://m.edsoo.ru/00adaab8
59 HMoHHas XuMu4eckas CBsI3b 1 bu6mmoreka LIOK https://m.edsoo.ru/00adac34
60 KoBasieHTHast moasipHasi XMMUYECKasi CBA3b 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJsipHask XUMUYECKasi CBSI3b 1 bubnuoreka [{OK https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIICHUS 1 bubmuoreka I{OK https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU 1 bubnmoreka [{OK https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENIH 1 bubnmoreka [{OK https://m.edsoo.ru/00adb076
65 Konrpoarnast pabora Ned no reme «Crpoenue atoma. 1 bu6nuoreka L{OK https://m.edsoo.ru/00adb486
XuMHYeCKas CBA3b)»
66 PesepBHeIil ypok. O60011I€eHHE U CHCTeMAaTHU3alHs 3HAHUHA 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600I1IEHHE U CUCTeMATHU3AIHs] 3HAHHHA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3allHsl 3HAaHUH 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC
Nem/n  Tema ypoka Konmuecrso DJIeKTpOHHbIe (HM(ppOoBbIe) 00pa3oBaTeIbHbIE
pecypcbl
4yacos

1 [Tepuoauueckwuii 3akoH. [leproaudeckas cucTeMa XUMUIECKUX 1 Bubmorexa LIOK https://m.edsoo.ru/00adb59e
snemenToB JI. Y. Menaeneena

2 3aKOHOMep"HOCTI/I B U3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 Bubmiorexa LIOK https://m.eds0o.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIECTB 1 bubnuotexa [JOK https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4YeCKOM CBA3U U TUIIbI KPUCTAIUIMYECKUX PEHIETOK 1 bubnuoreka [{OK https://m.edsoo.ru/00adbac6

5 KonTpoasnas padora Nel nmo teme «IloBTopenue u 1
yriy0JeHue 3HAHUHI OCHOBHBIX pa3iesioB Kypca 8 kiaccay

6 Kitaccupukanust XMMUYECKHX PEAKIIHA 110 Pa3InIHBIM IPU3HAKAM 1 bubnuotexa [JOK https://m.edsoo.ru/00adbcb0

7 Howstue o ckopocTi Xumuueckok peaiu. Housrue o 1 bubmuoreka [{OK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TePOTeHHBIX PEaKIUIX
[TonsiTrie 0 XuMUYeCKoM paBHOBecHU. DaKTOPHI, BIUSIONINE HA

8 CKOPOCTh XUMHUYECKOH PEAKIIUU U MOJIOKEHUE XUMUUYECKOTO 1 bubnuoreka [{OK https://m.edsoo.ru/00adc28c
paBHOBECHSI

9 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKITUH 1 bubnuoreka [{OK https://m.edsoo.ru/00adcade
T i .

10 €0pHs PIEKTPOIUTUUECKON auccoranuu. CUIbHbIE U clla0bie 1 Bubniorexa [IOK https://m.edsoo.ru/00adcd68
SIEKTPOIUTHI

11 HonHble ypaBHEHUS peaKIMii 1 bubnuoreka LIOK https://m.edsoo.ru/00add448

12 KHMHIECKHE CBOMCTBA KHCJIOT M OCHOBATHI B CBETE 1 bubnuoreka [{OK https://m.edsoo.ru/00add5d8
NPEJICTaBICHUN 00 DJICKTPOIUTHUECKON AUCCOIIUAIIH
X . . .

13 MMHYECKHE CBOHCTBA COICH B CBETE MPEACTABICHHI 00 1 Bu6mnorexa ITOK https:/m.edsoo.ru/00add8h2
AIIEKTPOIUTUIECKON JTUCCOITUAIIUT

14 [TonsaTue o runponuse coneit 1 bu6mmoreka LIOK https://m.edsoo.ru/00add9d4

15 O060011IeHNE U CUCTEMATHU3AaLMsl 3HAHUT 1 bu6mmoreka IIOK https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX 1 Bubmmorexa [IOK https://m edsoo.ru/00addbfa

3agaqd»
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Kontpoabnas padora Ne2 mo reme «JIeKTPOTUTHYECKAS

17 1 bu6mmoreka LIOK https://m.edsoo.ru/00addecO

aucconuanusi. XuMuyeckne peakiuu B pacTBopax»
. X i

18 OO0111as XapaKTepUCTHKA raJIOr€HOB. XMMUYECKHE CBOMCTBA HA 1 Bubmiorexa LIOK https://m.edsoo.ru/00addfe2
puMepe XJopa

19 X110poBOOPO,. COIIAHAS KHCIIOTA, XHMHUCCKHE CBOHCTEA, 1 bu6nuoreka LIOK https://m.edsoo.ru/00ade104
NOJIy4eHHUE, IPUMEHEHHE
IT 02 I1 i

20 paKtiHeckad pa6OT2.l. Ne 1O TEME (LIOJIYHCHHIE COTAHOM 1 bu6mmoreka LIOK https://m.edsoo.ru/00ade348
KUCJIOTBI, U3y4YeHUe e€ CBOMCTB»

21 Bbruncnenus no ypaBHEHUSIM XUMHUUECKUX PEAKLUHN, €CIH OIUH 1 Bubmiorexa LIOK hitps://m.edsoo.ru/00adedss
W3 PEareHTOB JIaH B U30BITKE

22 OO61as xapakrepucTuka 31eMeHToB VIA-rpymisl 1 bubnuoreka [{OK https://m.edsoo.ru/00ade64a

23 AMOTPOHHUHe MOJHOUKALIAH CEPEL HaXO)UKﬂeHHe CepHL it € 1 bu6nuoreka LIOK https://m.edsoo.ru/00ade64a
COCIMHEHUH B MIPHUPOJIe. XUMHUECKUE CBOHCTBA CEPHI

24 CepoBonopoi, cTpoeHue, GU3NIECKUEe U XUMHYECKHE CBOMCTBA 1 bubnuoreka [{OK https://m.edsoo.ru/00ade802

o5 OKCVI/IHLI cepbl. CepHas KUCIIOTa, GU3HYECKUE U XUMUUECKHE 1 Bu6miorexa [IOK https://m edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMHUECKUE PEaKIiH, JeXKalie B OCHOBE IPOMBIIIUIEHHOTO

26 croco0a MoJly4eHus CepHON KUCIOThl. XUMUYECKOE 3arpsi3HEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeibl COeAMHEHUSIMU CEPBI

27 Briuucnenue MaccoBoil 101 BbIXOa NPOAYKTA PEAKIIUU 1 bu6mmoreka LIOK https://m.edsoo.ru/00adec8a
OO11ast xapakTepucTHKa 31eMeHTOB VA-rpynmnsl. A30T,

28 pacnpocTpaHeHue B pupoe, pusndeckre u XUMHUYECKHe 1 bubnuoreka L{OK https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHUak, ero ¢puznYecKrue 1 XUMHUYECKUEe CBOMCTBA, MOIYYeHHE U 1 Bubmorexa [IOK https://m.eds0o.ru/00adf004
pUMEHEeHHe
IT ° I1

30 paiTHrieckas pagom Ne 3 mo Teme «lonyuenne amuuaka, 1 bub6muoreka LIOK https://m.edsoo.ru/00adf180
U3yYEHHE €r0 CBOHCTBY»

31 A30THas KUCI0Ta, €€ (rU3NMUecKue 1 XUMUYECKHE CBOWCTBA 1 bubnnoreka [{OK https://m.edsoo.ru/00adf306
Hcnonp30BaHNEe HUTPATOB U COJIEH aMMOHHUS B KAUECTBE

32 MUHEPATBHBIX YI0OpEeHHA. XUMUYECKOE 3arpsi3HEHUE 1 bubnmoreka [{OK https://m.edsoo.ru/00adf518

OKPYXKArOIIeH CpeJIbl COCTMHCHUSIMHU a30Ta
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®dochop. Oxcun dhocdopa (V) u pochopras kucnora,

33 . 1 bu6mmoreka LIOK https://m.edsoo.ru/00adf68a
(du3nyeckrue U XMMUYECKHE CBOWCTBA, IOJyYCHHE

34 Hcnons3oBanue (pocq)aTvOB B Ka4e€CTBE MUHEPAJIHHBIX YIOOPEHUH. 1 Butmorexa LIOK https://m.edsoo.ru/00adfc20
3arpsi3HeHUe NPUPOIHON cpeabl pocdhaTamu

35 Yraepox, PACHPOCTPANEHHE B HIPUPOLC, (usiaeckue n 1 bu6nuoreka LIOK https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA

36 OKCHBI YTICPOJA, UX PUIHUCCKUC H XUMUUCCKHE CBOUCTBA. 1 Bu6motexa LIOK https:/m.edsoo.ru/00adfebe
DKoJIoruYecKre mpodIIeMbl, CBsI3aHHbIE ¢ OKcHa0M yriepoaa (1V)

37 VYronbpHas KUCIIOTa U €€ COJTU 1 bubnuoreka [{OK https://m.edsoo.ru/00ae006¢c

38 [paxmiieckas pabora No 4 1o Teme HonyquITI'e YHICKIERoro 1 bubnuoreka L{OK https://m.edsoo.ru/00ae027e
ra3a. KauectBenHas peaxiusi Ha KapOOHaT-HOH

39 ITepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O 1 Bubmorexa LIOK https://m edsoo.ru/00ae054e
COEJIMHEHUSIX yIiepoaa

40 Kpemuuii u ero coennnenus 1 bubnuoreka [{OK https://m.edsoo.ru/00ae080a

a1 [IpakTnueckas pav60Ta Ne 5. Pemienne skciepMMEHTANIBHBIX 33724 1 BuGmotexa LIOK https://m.edsoo.ru/00ae0bf2
1o TeMe «BaykHelne HeMeTaJlIbl U UX COEIMHEHUS»

42 KonTpoubsnas padora Ne3 no teme «Baxnelmue HeMeTaLIbI 1 Bu6morexa ITOK https://m.eds0o.ru/00ae0e18
U UX COeJUHEHHUSD)
OO61as xapakTepUCTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB.

43 Meramnndeckas CBA3b U METAJUIMYECKAs] KPUCTAJINYECKAs 1 bu6nuoreka LIOK https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeCKue CBOWCTBAa METAIIIIOB

44 XHMH%CKH? CBOHCTBA METAILIOB. DIIEKTPOXHMHUHCCKIH P 1 bub6muoreka LIOK https://m.edsoo.ru/00ae1156
HanpsHKEHUH METaJlJIOB
OO6mme cmocoOs! oydeHus MetauioB. CrutaBel. Beraucinenus mo

45 YPaBHEHUSM XUMUYECKUX PEAKLUN, €CIIU OJJUH U3 PEarcHTOB 1 bub6muoreka LIOK https://m.edsoo.ru/00ae1156
COJIEP’KUT IPUMECH

46 [ToHsiTHE 0 KOPPO3UH METAILIIOB 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1278

47 [llemouHbIe MeTAILITBI 1 bu6mmoreka IIOK https://m.edsoo.ru/00ael14b2

48 OKcuapl ¥ THAPOKCUIBI HATPUS U KATUS 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae14b2

49 IlenouyHO3eMeIbHBIC METAIUIBI — KATbIMI U MarHuu 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae15e8
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50 Baxwueiimme coeTMHEHNS KaTbITUs 1 bubmuoreka L{OK https://m.edsoo.ru/00ael15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
52 JKEcTKoCTh BOMIBI M CLIOCOOBI €€ YCTPaHCHHS 1 bubmuoreka [{OK https://m.edsoo.ru/00ae1886
53 HPaKTHqCCKaﬂ '?a6OTa Ne 6 o Teme "KECTKOCTH BOABI I METOAEI 1 Bubnorexa [IOK htps://m.edsoo.ru/00ae1ae8
e¢ ycTpaHeHus
o4 AntoMuaui. OU3MYECKHE W XUMHUYECKHE CBOMCTBA. 1 bubmuoreka L{OK https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOICTBA OKCH/IA U THIPOKCH/IA 1 bubnuoreka LIOK https://m.edsoo.ru/00aelc64
56 Kene3o. dusznveckne u XUMUICCKHE CBOMCTBA. 1 bub6mmoreka LIOK https://m.edsoo.ru/00ae1d86
57 Oxcwupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 bubnuoreka L{OK https://m.edsoo.ru/00ae35e6
58 O06o01IeHne u cucreMaTu3anus 3HaHui o TeMe «CoeuHeHHs 1
Kee3an
59 [IpakTnueckas pav60Ta Ne 7. PenieHne dKCIepUMEHTANIBHBIX 3a7a4 1 BuGmuorexa IIOK https://m.edsoo.ru/00ae3de8
1o TeMe «BakHel1re MeTaibl U UX COSAMHEHUS»
Boruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CIH OIUH
60 U3 PEareHTOB JIaH B U30BITKE UIN COACPKUT IPUMECH. 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1750
Boruncnenus MaccoBo# /10J1M BBIXOJ1a MPOAYKTA peaKll.
61 O06o011eHNe U cucTeMaTU3alus 3HaHuH 10 TeMe «MeTabl U UX 1
COCIMHEHUS
62 KonTpoubHnasi pabora Ne4 no teme «Baxuelmue MeTaN bl 1 1
HX COeTHHEHUS»
63 BemecTBa 1 Marepuaiibl B IOBCEAHEBHON KU3HU Y€JIOBEKa 1 bubnuoreka [{OK https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH Cpeibl 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270
65 Ponb xumMun B perieHnn 5K0JI0rHYecKux npoodiaem 1 bubnuoreka L{OK https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3alHs] 3HAaHHH 1 bubnuoreka [{OK https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3allHs] 3HAaHHUH 1 bubnuoreka [{OK https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IIIEHHE U CUCTEMATHU3AIIHSI 3HAHHHA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumusi, 8 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaako C.A., AKIIMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocBemenue»

» Xumus, 9 knacce/ 'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3natenbctBo «IIpocBemeHue»

Tabmumer: [lepuoandeckas cucrema xuMuueckux snmeMenToB JI. U.MenaeneeBa, Tabiauma
PacCTBOPUMOCTH, JIEKTPOXUMHUCCKHH PSJT HAMTPSIKCHHUS METAIIIIOB.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBeHb.- Peaau3anus-TpeOoBaHU-
®I'OC-ocHOBHOT0-00111€T0-00pa3oBanus.-MeToanueckoe-nmocodue-asa-yantess. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

OI'AOY HIIO «Axagemus Munnpocseuienust Poccun» Xumus 8 kiace
OI'AOY HIIO «Axanemus Munnpocsemenus: Poccuny» Xumus 9 kinacc

D0P «/lomamraue 3amanus. OcHOBHOE 001Iee oOpa3oBanue». XuMmuMms 8-9 kimacc, AO
N3 parensctBo [IpocBenienue

Tpenaxep «Obnako 3Hanui». Xumus 8 kiacc. 000 « Ouzukon JIadb»
Tpenaxep «O06maxo 3Hauuit». Xumus 9 xkinacc. OO0 « Ouzukon Jlad»

https://www.yaklass.ru/ OO0 «Kmacc» Marepuans s noarotroBku k BITP

https://m.edsoo.ru/7f41837¢c
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