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HOACHUTEJBHAA 3AIINCKA

[Ipumepnas pabouas nmporpaMmma o XUMHH JiJIs1 00y4aroIIUXCs C 3aJ€PKKOI nicuxuueckoro pazsutus (nanee — 3I11P)
Ha ypOBHE OCHOBHOTO oOOIIero oOpa3oBaHUsA COCTaBiIeHa B COOTBETCTBUU ¢  DeaepaidbHBIM TOCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 00mIero oopazoBanus ([Ipukas Munnpocsemenus Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBan MunuctepctBoM toctuiiuu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee —
dI'OC O00), [IpumepHOt afanTUPOBAHHONW OCHOBHOM 00pa30BaTEIbLHOM MPOTrpaMMOil OCHOBHOTO OOIIEro o0pa3oBaHuUs
oOyyaroluxcs ¢ 3a7epkkoil ncuxudeckoro pazputus (manee — [TAOOIT OOO 3I1P), IIpumepHoii paboueit mporpamMmbl
ydeOHoro npeamera «Xumus» (6a30BbIi ypoBeHb), [IpumepHO nporpaMMoit BocUTaHus 00yUYarOIIUXCs MIPHU MOITYYSHUH
OCHOBHOTO OOIIEro 00pa3oBaHMs, C YYETOM DPACHPEICICHHBIX IO KJaccaM NpOBEpsSEeMbIX TpeOOBaHMI K pe3yibraraM
OCBOCHHSI OCHOBHOW 00pa30oBaTelbHOM IpOrpaMMbl OCHOBHOTO OOHIEr0 OOpa3oBaHUS U AIIEMEHTOB COJAEPIKAHMA,
MPENICTAaBICHHBIX B YHUBEpPCAILHOM Koauukarope no xumuu, KoHuenuu npernoaaBanus yaueOHOTO peaMeTa « XuMUs,
B 00pa3oBaTebHbIX opraHuzaiusax PO, peaau3yromux 0CHOBHbIE 00111€00pa30BaTe/IbHbIE MPOTPAMMEBI.

OO01mast XapakTepuCTHKA Y4e0HOIr0 npeamera « XuMus»

VYyeOHblli peaMeT «XUMHUsSD» BXOJUT B MpeAMeTHYI0 obinacTh «EcTecTBeHHOHay4HbIE MpeAMETh». B cucreme
€CTECTBEHHOHAYYHOTO OOpa30BaHMs XUMHUS KAaK Y4YeOHBIM MpeAMET 3aHUMAeT Ba)XHOE MECTO B TO3HAHUU 3aKOHOB
npupoAsl, (OPMUPOBAHUM HAYYHOW KAPTUHBI MHpaA, CO3JAHUM OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOIUMBIX IS
MOBCEIHEBHOM U3HU, HABBIKOB 3/IOPOBOr0 M OE30MACHOTO Ul YeJIOBEKa U OKpY’Kalolleh ero cpeabl oopasa >KU3HH, a
TaK)X€ B BOCIIUTAHUM 3KOJIOTHYECKON KYJIbTYpBI.

VYcnemHocTh M3y4eHHsl XMMHUH CBSI3aHA C OBJIAJICHUEM XUMHUUYECKHM SI3BIKOM, COOJIIOJICHHMEM MpaBuil Oe30macHOM
pa®oOThl TPU BHINOJHEHUH XUMHUYECKOIO HSKCIIEPUMEHTA, OCO3HAHWEM MHOTOUHWCIICHHBIX CBS3€Hl XUMUU C JPYTUMHU
IPEIMETAMM LIKOJBHOTO Kypca.

[Iporpamma BKkIIFO4aeT B ce0si OCHOBBI HEOPTaHMYECKOW W OPraHWYECKOW XWMUHU. [ TTaBHOW Haee MporpamMMbl
SBJISIETCSL CO3/laHUE 0a30BOT0 KOMILJIEKCAa OMOPHBIX 3HAHUM MO XUMHH, BbIpaXEHHBIX B (hOpMe, COOTBETCTBYIOUICH
BO3PACTy 00YUYarOIIUXCS U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepxanum maHHOTO Kypca MPENCTABIECHBI OCHOBOIOJIATAIONINE XHMHYECKHE TEOPETUUYECKHE 3HAHUS,
BKJIIOYAIOIINE U3YYEHHUE COCTABA U CTPOEHUS BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, IPOrHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCJIEA0OBAHNE 3aKOHOMEPHOCTEH XMMHUUYECKUX MPEBPAIICHUN W MYyTEH YNPABICHUS UMM B LENAX MOJIYYEHUS
BEILIECTB U MAaTEPUAJIOB.



TeopeTudecKkyr0 OCHOBY H3yYEHHMS HEOPTaHMYECKOW XHMHMH COCTAaBIIIET AaTOMHO-MOJIEKYJIIPHOE Y4YEHHE,
Ilepnonnuecknii 3akoH J[.M. MeHneneeBa ¢ KpaTKMMHU CBEICHHUSAMHM O CTPOCHUM aToOMa, BUJAX XHMHUYECKOW CBS3H,
3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKIU.

B u3ydeHMM Kypca 3HAUMTEIbHAs POJIb OTBOAMTCS XHMHUYECKOMY JKCIIEPUMEHTY: ITPOBEACHUIO IIPAKTUYECKUX U
71a00paTOPHBIX PadOT, OIMUCAHUIO PE3YJIbTATOB YUYEHUUECKOIO HKCIIEPUMEHTA, COONIOICHUIO HOPM U IIPABHJI OE€30MaCHOM
paboThl B XMMHUYECKOH JIabOpaTOpHUH.

Peanuzanus ngaHHOM mporpaMMbl B Ipolecce o0ydeHus MOo3BOJMT oOyuwatouumces ¢ 3IIP ycBouTh KiroueBble
XUMUYECKHE KOMIIETEHIIMH U MOHAThH POJIb U 3HAYEHUE XUMHUH CPEIU APYTHX HAYK O MPUPOJIE.

N3yueHne XuMHUHM CHOCOOCTBYET (OPMUPOBAHUIO Yy OOY4YalOIIMXCA HAYYHOTO MHPOBO33PEHHS, OCBOCHHIO
OOLIEHAYyYHbIX METOJOB (HAONIOJCHHE, H3MEPEHUE, OHKCIEPUMEHT, MOJACIUPOBAHUE), OCBOEHHUIO MPAKTHYECKOTO
NPUMEHEHUsI HAy4YHbIX 3HAHWI, OCHOBAaHHOTO Ha MEXIIPEAMETHBIX CBA3SAX C mnpeameTamu «OKpYXKaloMUd MUPY,
«Dusuka», «buonorus», «l'eorpadpus», «MatemaTuka» U GOpMUPYET KOMIIETEHLIMH, HEOOXOAUMBIE IJIsi IPOJOJIKEHUS
o0Opa3oBaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyeHne XuMuH CHOCOOCTBYeT pa3BuTHi0 y oOyuatomuxcs ¢ 3IIP  mpocTpaHcTBEHHOro BOOOpaXKeHUS,
(YHKIMOHATBHON IPaMOTHOCTH, YMEHUSI BOCIPUHUMATh U KPUTUYECKHU aHATTM3UPOBaTh HHPOPMAIIUIO, TIPEACTABIECHHYIO B
pa3ianuHbIX (popMax. 3HAYMMOCTD MIpeIMeTa AJIs pa3BUTHUS KU3HEHHON koMmneTeHunn oOyyatouuxcs ¢ 3[1P 3axntouaercs B
YCBOGHHUU OCHOBBI XMMHUYECKHX 3HaHHM, HEOOXOIMMBIX ISl TOBCEIHEBHOM >KM3HU; HABBIKOB 3J0POBOr0 M OE30MaCHOTO
JUISL YEJIOBEKA U OKPY>KaroIlel ero cpeipl o0pas3a )KM3HU; (OPMUPOBAHUU SKOJIOTUUECKON KYJIbTYPBHI.

[IporpamMma oTpaxkaeT cojaepkaHue oOOydeHusi MpeaMeTy «XHUMHS» C Yy4eToM O0coObIX 00pa3oBaTEIbHbBIX
noTpebHocTet oOydarommxcs ¢ 3[IP. Onagenue ydeOHBIM TpPEAMETOM «XHUMHUS» MPEACTABISIET OMPEICICHHYIO
TpyAHOCTh Jyisi oOyuaronuxcsi ¢ 3I1P. 310 cBsizaHO ¢ OCOOEHHOCTAMM MBICTUTEIBLHON NIESITEIHLHOCTH, IEPUOANIECKUMU
KOJICOAHUSIMU BHUMaHHUSA, MajbiM OOBEMOM MaMITH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAaHWM, MOHWKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlist mpeofoneHusl TPyAHOCTEM B M3y4YeHHMHM Y4eOHOro MpeaMmeTra «XHUMHs HeoOXoauma ajanrtainus oobema H
XapakTepa y4eOHOro Marepuajlia K I103HAaBaTEeJIIbHbIM BO3MOXHOCTSIM JIaHHOM KaTeropuu OOy4YaroMIMXCS, y4YeT HX
O0COOEHHOCTEW pa3BUTHS: HMCHOJIb30BAHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBS3€H, MOCTENEHHOE
YCIIOKHEHUE U3y4aeMOro MaTepuara.

[Tpu u3yyeHnr XuMUM HEOOXOAUMO OCYILIECTBISATH B3aUMOICHCTBHUE Ha MOJIMCEHCOPHON OCHOBE.



Teopetnuecknii MaTepuanl PEKOMEHAYETCS H3y4aTb B IIPOLIECCE MPAKTUYECKOM JEATEIBHOCTH. BO03MOXKHO
BbIJIEJICHUE OTAEJIbHBIX YPOKOB Ha PELIECHUE 3a7ady B CBSI3U CO CIIOKHOCTBIO aHanMu3a Tekcta oOydaromumucs ¢ 311P.
OpraHn4eckoe eIMHCTBO MPAKTUUECKON U MBICIUTEIBHON JEATEIbHOCTH 00YYaIOIINXCsl HA YPOKaX XUMHUHU CIIOCOOCTBYET
IPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0a3MCHBIX XUMUYECKHUX 3HaHUN U yMeHui. Oco00e BHUMaHue Npy U3yY€HUN XUMHUU
YIESAETCS U3yUEHUIO «CKBO3HBIX» MOHATHI U (POPMHUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepUaa.

Henu u 3axa4n U3ydeHUs y4eOHOro npeamera « XuMHUA»

Obwue yenu W3yd4eHHs y4deOHOro mnpenMera «XuMus» mpeacraBieHsl B [IpuMepHoil paboueil mporpamme
OCHOBHOIO 0011ero oopa3zoBanusa. OHH aKTyaJu3HPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOIO OOLIETrO
oOpa3oBaHus, HAPABJICHHOCTH OOYUYEHHs HA pPa3BUTHUE U CAMOPA3BUTUE JIMYHOCTH, (DOPMUPOBAHHE €€ HHTEIIEKTa W
oOmel KyapTypbl. O0yyeHrne YMEHHUIO YYUThCS M MPOJOJIKATh CBOE 00pa30BaHME CaMOCTOSITENBHO B HACTOSIIEE BpeMs
ABJIAETCS] OJJTHOM M3 BaXXHEHIINX (DYHKIMI YUEOHBIX IPEIMETOB, B TOM YHCIE U «XUMHI.

Just obOyuarommxca ¢ 3IIP, Tak ke, Kak M [ HOPMATUBHO PAa3BUBAIOUIMXCS CBEPCTHUKOB, OCBAaMBAIOIIMX
OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy, TOMUHHUPYIOIIEE 3HaUEHUE NPUOOPETAIOT TAKUE yeu, KaK:

* (QopmHupoBaHUE WHTEIJIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO
pelIeHni, ClIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KHU3HU;

" HANpaBJIICHHOCTh OOY4YE€HHsS Ha CHUCTEMAaTHYECKOe MPUOOIIEHHE YYaluXCs K CaMOCTOSATEIbHOM MO3HABATEIbHOM
JESTENIbHOCTH, HAayYHbIM U MPaKTUUYECKUM METOoJaM I[03HaHUS, (OPMHUPYIOIIMM MOTHBALUI0 U pPa3BUTHE
CITOCOOHOCTEH K XMMUM;

* o0ecrieyeHHe yCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYarOIIMMHUCS OIbITa Pa3HOOOpa3HON N1EATENbHOCTH,
MO3HAHUS U CaMONO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE
JUISL Pa3JIMYHBIX BUAOB JIESTEIBHOCTH;

* (dopMUpOBaHUE YMEHUU OOBSCHATH U OLCHUBATH SIBJICHHS OKPY)KAIOIIEr0o MHpa HA OCHOBAHMM 3HAHUW W OIbITA,
NOJIYYEHHBIX IPA U3yUYECHUHU XUMUHU;

* ¢dopMupoBaHuE y 00y4aroUUMXCsl TYMaHUCTUYECKUX OTHOLIECHUM, MOHMMAHUA HEHHOCTH XMMUYECKUX 3HAHWM JUIs
BBIPAOOTKM HKOJIOTHYECKH LEIeCO00pPa3HOro MOBEICHUS B OBITY U TPYAOBOW JAESITENIBHOCTU B LEISIX COXpaHEHUS
CBOETO 3[I0POBbS U OKPYKAOWIEN PUPOIHON CPEbI;



pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJII0O M CaMOBOCHUTAHHIO Ha OCHOBE YCBOCHHS
0O0IIIeYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQWIIs M HANpaBICHHOCTH ajJbHEHIIEro
oOy4JeHusl.

Kypc HampaBieH Ha penieHre Clenyolnx 3aday, 00eCIIeYnBaIONINX PEATH3AIHNIO JIMYHOCTHO-OPHEHTHUPOBAHHOTO U

JACATCIBHOCTHOI'O ITOAXOJ0B K 06y‘IeHI/II-O XUMHNHU O6Y‘13.IOHIHXC$I ¢ 3IIP na YPOBHC OCHOBHOT'O O6HI€FO O6p330BaHI/I}I2

dopMupOBaHrE TEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX TPEACTABICHUN O BEIIECTBAX, WX MPEBPALICHUSIX U
NPaKTHYECKOM MTPUMEHEHWH; OBIIAJICHUE MTOHITHIHBIM arapaToM U CHUMBOJINYECKUAM SI3BIKOM XUMUU;

OoCo3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOM HAayKHW KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHWSI,
XUMUYECKUX TPEBPAIICHA HEOPTAaHMYECCKUX M OPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUH XUBOU M
HEXUBOH TPHUPOJIBI; YIITyOIeHUE PEACTABICHUI O MaTePHAIIBHOM EIMHCTBE MHUPA;

OBJIQJICHWEC OCHOBAMH XHUMHUYCCKOM TPAaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3WPOBaTh M OOBEKTUBHO OIICHUBATH
KU3HCHHBIC CUTYaIluH, CBI3aHHbBIC C XUMHEH, HaBBIKAMU 0€301TaCHOTO OOpAIIEeHHUS C BEIISCTBAMH, UCITOJIb3YEMbBIMHU
B MOBCEIHEBHOW JKM3HHM, YMCHHEM aHAJIM3UPOBATh U IUIAHUPOBATH SKOJIOTHYECCKH O€30MacHOE MOBEACHHUE B IEISAX
COXpPaHEHHUS 370POBBS U OKPYKAIOIIEH CPEIbI;

dbopMuUpoBaHUE YMEHHMI YCTAaHABIMBAaTh CBS3M MEXKAY pPEaJbHO HAOMIOMAEMbIMU XHUMHUYECKUMU SBICHUSIMHU |
npoleccamMu, MPOUCXOASIIMMH B MHUKPOMHPE, OOBSICHSATH NMPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh HUX
CBOMCTB OT COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTb MPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

PUOOPETEHHE OIbITa UCIIOIB30BAHUSI PA3IMYHBIX METOJIOB M3YUYCHHS BEIIECTB, HAOIIOACHUS 32 UX TIPEBPAIICHUSIMH
IpU TPOBEJCHUU HECTOKHBIX XUMUYECKHX JKCIIEPUMEHTOB C HCIOJIBh30BAaHUEM J1AOOPATOPHOTO OOOPYHIOBaHUS H
npubopoB;

dbopMHUpOBaHUE TIPEACTABICHUN O 3HAYCHUW XWMHYECCKOW HAyKH M PCEHICHUU COBPEMEHHBIX DKOJIOTHYCCKUX
npo0JieM, B TOM YHCJIE B IPEIOTBPAIICHUH TEXHOTEHHBIX U YKOJIOTHICCKHUX KaTacTpod.

Ocob0ennocTu oT0Opa M aganTAUM Y4e0OHOI0 MaTepUAaJIa 0 XUMHH
OOyueHue y4yeOHOMY MpeaMery «XUMHUsS» HEOO0XOJUMO CTPOUTh HA CO3JaHUM ONTHUMAJbHBIX YCIOBHH ISt

YCBOGHHUS TporpamMmHOro Mmartepuana obOydaromummucs c¢ 3[1P. Boripimoe BHMMaHHWE HODKHO OBITH YAEIEHO OTOOpY
y4eOHOro MaTepHasia B COOTBETCTBHH C MIPUHIIUIIOM JIOCTYITHOCTH MIPHU COXpaHEHUH 00111ero 6azoBoro ypoBHs. OH T0/kKeH
M0 COJIEpPXKAaHUI0O M 00beMy OBbITh aJanTUPOBaHHBIM it oOydaroruxcs ¢ 3I[IP B cooTBeTcTBMM ¢ WX 0COOBIMH
oOpa3zoBaTenbHbIMU MTOTpeOHOCTAIMU. CrenyeT o0neryuTh oBjiajseHue MatepuaioM odydarommmucs ¢ 3I1P mocpeacTsom



€ro JIETATbHOTO OOBSICHEHHS] C CHUCTEMATHUYECKUM TMOBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKOW B MPUMEHEHUHU 3HAHHUM C
UCIIOJIb30BaHUEM IIPUEMOB AJITOPUTMHU3ALUHN U BU3YaJIbHBIX OIOP, O0YYEHUS! CTPYKTYPUPOBAHUIO MaTepUaa.

bonbiioe 3HaueHue uisi MOJHOLIEHHOTO YCBOEHMsI y4eOHOro MaTepuajga MMEET OIopa Ha MEXKIIPEIMETHBIE CBSI3U
BOIIPOCOB, U3yYaeMbIX B JaHHOM Kypce, C TaKUMHU y4eOHbIMU npeameTraMu Kak «l'eorpadus», «Pusuka», «buomorus».
[To3BosiAst paccmaTpuBaTh OAMH U TOT K€ YYEOHBIM Marepual C pa3HbIX TOYEK 3pPEHUs, MEXKIPEAMETHBIE CBS3U
CHOCOOCTBYIOT €ro JIyYIlIEMy OCMBICICHHIO, 00J€e MPOYHOMY 3aKPEIJICHUIO IOJYYEHHBIX 3HAHUN U NPAKTUYECKUX
YMEHUM.

[Ipy 1DOArOTOBKE K YpPOKaM YYHTENb JIOJDKEH MPEayCMOTPETh (OPMUPOBAHHE Yy OOYYAIOLIUMXCS YMEHUH
aHaJIM3UpOBaTh, CPAaBHHUBATh, 00OOLIATh HM3y4aeMbld MaTepuall, IJIAHUPOBATH MPEACTOAILLYI0 PadOTy, OCYIIECTBISATH
CaMOKOHTpPOJb. Heo0XoauMo TMOCTOSIHHO CIEAUTh 3a MPAaBWIBHOCTBIO PEYEeBOro O(GOpPMIIEHHUS BBICKA3bIBAHUN
oOyuarommuxcs ¢ 3I1P.

B cBf3M C OCOOEHHOCTAMHM TOBEACHMSM JAesATeNbHOCTH oOydatromuxcs ¢ 3[IP  (pacTopmMokeHHOCTD,
HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKANIINI KOHTPOJIb COOJIIOACHUS MTPaBUJl TEXHUKH O€30MMaCHOCTH MPU MPOBEACHUU
71a060paTOPHBIX PabOT B XUMUYECKOM KaOWHETE.

IIpumepHble BHABI AeATeIbHOCTH oOydarwmuxcsa ¢ 3IIP, o0ycioBjeHHbIe 0COOBIMH 00pa30BaTeIbLHBIMHU
NOTPEOHOCTSIMHU U 00ecTeYuBAKOIIHE OCMBICTIEHHOE OCBOEHHE COIeP:KAHNH 00PA30BAHUSA MO NMpeAMeTy «XUMHUSD)

Conepxanue BUAOB jesiTenbHOCcTH oOydarommxcs ¢ 3P Ha ypokax XuUMUU Ompenensercs HX OCOOBIMU
oOpazoBarenbHbIMU TIOTpeOHOCTSIMU. [lomumo mumpoko ucnonb3yeMmbix B OOII OOO ob6mux st BceX 00ydaroImxcs
BUJIOB JIEATEILHOCTH CJIETyeT YCHJIUTh BUBI IE€ATEIbHOCTH, CleU(UUHbIE JUIsl JAaHHOW KAaTEeropuu OOYyYaroluxcs, s
oOecreyeHus: OCMBICIIEHHOIO OCBOEHHSI COJIEepKaHUsl 0O0pa30BaHMs IO MPEAMETY: YCUJIEHUE MPEAMETHO-TPAKTUYECKOM
JESITEIbHOCTH C aKTUBU3AIMEW CEHCOPHBIX CHUCTEM; YepelOBaHWE BUAOB ACITEILHOCTH, 3aJCHCTBYIOIIUX pa3INYHbIC
CEHCOpPHBIE CHCTEMbl; OCBOCHHME MaTepuajga C OMNOpOM Ha alropuTM; «IOIIAroBOCTh» B HU3YYEHUM MaTepuana;
UCIIOJIb30BAaHUE JTOMOJHUTEIBHON BU3YyalbHOM OMOphI (IUIaHbl, 00pa3lbl, CXEMbl, AOJIOHBI, OMOPHbIe Tabmuubl). Jis
pasButus 'y oOywaromuxcs ¢ 3[IP ymenus nemath BBIBOJBI, (DOPMHUPOBAHHS TPAMOTHOTO PEUYEBOTO BHICKA3bIBAHUS
HEOOXOJMMO HCIMOJb30BaTh ONOpHbIE chnoBa © kiume. (Ocoboe BHUMaHHUE CIEAYeT YIEIUTh OOYUYEHUIO
CTPYKTYPUPOBAHHMIO MaTepHasia: COCTaBJIEHWE PUCYHOUYHBIX W BepOaJIbHBIX CXEM, COCTABJIICHHE TaOJMI], COCTaBIICHUE
Kiaccudukanmy ¢ 0003HaY€HHBIMU OCHOBAHMSIMU JIJIS KJTACCU(PUKAIIUU 1 HATIOJIHEHUE UX TIPUMEPAMH U JIP.

[IpumepHas TemaTuueckasi U TepMUHOJOoTHUecKas Jekcuka cootserctByeT OOIT OOO.



s obyuatonuxcs ¢ 31IP cyiecTBEeHHBIMU SIBISIFOTCS] TPHUEMBI PabOTHI C JIGKCHUYECKUM MaTepUAJIOM IO MPEIMETY.
[TpoBoauTcs cnenuanbHas paboTa MO BBEJCHUIO B aKTUBHBINA CIIOBAph 00YYAIOIIMXCSl COOTBETCTBYIOLIEH TEPMHUHOJIOTHH.
N3ydaemble TepMUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3yallbHAs MOAJEPIKKA, AJITOPUTMBI PaOOTHI C
OIIPENIEIICHUEM, OIIOPHBIE CXEMBI Ul aKTyAJIM3alUA TEPMUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYJIAapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O OOIIETO
oOpa3oBaHusl Y4YeOHBIM NpeaMeT «XHUMHUsS» BXOAUT B MPEAMETHYIO 00s1acTh «EcCTeCTBEHHOHayudHbIE MNPEAMETHD U
ABJIAETCS 00SA3aTEIbHBIM JJI U3YUYEHUS.

Y4eOHbIM IJJAaHOM Ha €€ u3ydyeHue oTBeleHO 136 yuyeOHBIX YacoB— Mo 2 4 B Hexemo B 8 W 9 kiaccax
COOTBETCTBEHHO.

Conepxxanue yueOHOro npeamMera «XuMus», npencraBieHHoe B [IpuMepHoil pabodeil mporpaMMe, COOTBETCTBYET
dI'OC 00O, pazpaborano ¢ yueroM IIpumepHOM OCHOBHON 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsi 10 Yy4yeOHOMYy TmpeaMery «Xumus», cooTBeTcTByeT [lpumepHOl ajmanTHUpOBaHHOW OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMe OCHOBHOTO 00I11eT0 00pa30BaHus 00yUaroIuXcs ¢ 3aJeP>KKON IICUXUYECKOTO Pa3BUTHSI.

COLEPKAHUE YUYEBHOI'O ITPEAMETA «XUMMW»

8 KUIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[peamer xumun. Porv xumuu 6 sxcusnu yenosexa®. Tena n BemectBa. GU3NYECKUE CBOMCTBA BEIECTB. ATrperaTHoe
COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. Yuctble BemiecTBa U cMmecu. CriocoObl pasneneHusi cmeceid. [Ipasuna
0e301macHOro o0parieHus ¢ BeIecTBaMH U JJa0OpaTOPHBIM 000pyAOBaHUEM. [loHAamue 0 Memooax no3HaAHUs 8 XuMuu.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB. OTHOCUTEIbHAS aTOMHAas
Mmacca. [IpocTteie u ciokHbIE BeleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢popmyiia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3AKOH NOCMOAHCMBA COCMABA 8eUeCms.

1 31ech u manee KypcHBOM 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IPOBOJUTCA B 03HAKOMMTEILHOM ILIaHe. Ilejaror caMoCTOATENbHO ONpeeNsieT 00beM H3y4aeMOro
Mmarepuarna.



OTHocHTeNbHAs MOJIEKYJISIpHAst Macca. MaccoBas 10JIsI XMMUYECKOIO 3JIEMEHTA B COCIUHEHNUU.

dusnyeckue W XUMHUYECKHE SIBJICHHUS. Xumudeckas peakuus. [Ipu3Haku XMMHUYECKHX peakiuil. YpaBHEHUs
XMMHUYECKUX peakuuil. 3aKOH COXpaHeHusi Mmacchl BellecTB. Kilaccupukanus XUMHYECKHUX peakuuil (CoeIuHEHUs,
pa3JIoKEHUsI, 3aMEIICHHS, OOMEHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOW MOCYAOH, C IpaBUIaMH paboThI B JIAOOpATOpUU U MpUEMaMu
oOpanieHus ¢ J1a00opaTOpPHBIM OOOPYJOBAHUEM; M3YyUEHHE U ONHMCAHUE (PU3NUYECKUX CBOMCTB OOpPa3ll0B HEOPTaHUYECKUX
BEIIECTB; HaOmoAeHWE (QU3MYECKUX (IUIABJICHHME BOCKA, TasHUE JIbAA, PACTUpAHUE caxapa B CTYIKE, KUIEHHE U
KOHACHCALUA BOJbI) U XMMHUYECKUMX (FOPEHUE CBEYM, MPOKAIMBAHHE MEIHOM IPOBOJOKH, B3aUMOJICUCTBUE Meja C
KHUCJIOTOM) SIBICHUN, HAONMIOJEHUE M OINMCAaHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKMX peakluui (pas3lioKeHHe caxapa,
B3aMMOJICHICTBUE CEPHOWM KHUCIOTHI C XJOpUAOM Oapusi, pasnoxkenue ruapokcuga wmenud (II) npu  HarpeBanuw,
B3auUMojiecTBUE kene3a ¢ pacTBopoM conu meau (II));u3ydenne crnocoOoB pazieneHus cMmeceld (C MOMOIIbI0 MarHuTa,
(GunbTpOBaHUE, BbIAPUBAHKE, AUCTUUIALMS, XpoMaTorpadus), IpOBEAECHUE OYMCTKH IOBAPEHHOW COJIM; HAOIIOJEHUE U
ONHCAaHUE PE3yJbTATOB MPOBEACHMS ONbITA, WUTIOCTPUPYIOLIErO 3aKOH COXPAaHEHUsl MAcChl; CO3/IaHUE MOJENEH MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopoa — anemeHT m npocTtoe BemecTBo. Haxoxaenue kucnoponaa B
npupoze, PU3nYecKrue U XuMUYECKUe CBOMCTBA. Peakiuu ropeHust mpocThIX U CIOXKHBIX BemecTB. CrocoObl MoTyyYeHus
KHCIIOpoJia B 1aboparopuu u npomsiuinennocmu. llpumenenue kucinopona. Ilonsrue 06 okcugax. KpyroBopot kucinopoga
B nipupoae. 0301 — aiiomponmas MooupuKayus KUciopood.

Tennosoii 2¢hghexm xumuueckou peaxyuu, mepmoOXUMUYECKUE YPABHEHUs, DK30- U HHAOTEPMUUYECKUE PEAKIIUH.
Tonnueo: y2onb u meman. 3aepszHeHue 8030yxa, ycuieHue napHuKo8o2o 3ghghexma, paspyuieHue 030H08020 COA.

Bonopoa — snemeHT 1 npocToe BemiecTBo. Haxoxaenue Bogopoaa B npupojie, Gu3nueckue 1 XMMHYECKUE CBOMCTBA
(Ha mpuMepe B3aUMOECHCTBUSA C HEMETAUIaMU U OKCHJAAMH METAJJIOB), IPUMEHEHUE, cnocobdwul nonydenus. [lonarue o
KHCJIOTaX U COJISIX.

KonnuecTBo BemectBa. Moiib. MossipHast macca. 3akoH ABorajpo. Mossipabiid 00bEM ra3oB. PacueTsl o XuMU4eCcKon
dbopmyne. PacueTsl MaccOBOW JOJM XMMHUYECKOTO DJIEMEHTAa B COCIWHEHHH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM Macchl,
MOJIIPHOTO 00OBheMa ra3oB. Pacy€rbl Mo XUMUYECKIM YPaBHEHUSM.

Quzuueckue ceoiicmea 600vl. Boga. Ee coctaB, cTpoeHue u Molekynbl. Booa xkak pacmeopumens. PacTBOpHI.



Ilousmue 0 HacviyeHHbIX U HeHacvluenHvlx pacmeopax. llonamue pacmeopumocmu eewjecms 6 ode. PacueT maccoBoi
JI0JIA BEIECTBA B pacTBOpe (IIPOLIEHTHAs KOHIIEHTpalusa). MaccoBasi 107151 BElIeCTBa B pacTBOpE. Xumuueckue ceoucmea
6000l (pasnodicenue, peakyuu ¢ Hampuem, okcuoom xKaavyus, oxcuoom cepwl (V) peaxyuu ¢ memanramu, xuciomuovimu u
ocHo8HbIMU okcudamu). Tlonamue 06 ocnosanusix. Ponw pacmeopos 6 npupooe u 8 xcuznu uenogexa. Kpyeoeopom 600bl 8
npupode. 3arpsi3HeHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Baxneiiie kiaccbl HeopraHmdeckux coenuHeHuid. Kiaccudukanus Heopranuueckux coeauHeHud. OKCHIIbL:
cocTaB, Kiaccudukanus (KUCcIOTHBIC, OCHOBHBIC, amgomepHbvie, Heconeobpasyrouue - Ha npumepe okcuoa yaiepooa (11) u
okcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHUE CBONCTBA OKCUIOB (B3aUMOJICUCTBUE C BOJIOW, KUCIIOTaMH,
mienouamu). OcHoBanus. Krnaccudukamuss ocHOBaHM: WIENOYM W HEpPAacTBOpUMBbIE OCHOBaHUS. HoMeHknaTypa
oCHOBaHUU. DHU3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHHUM (B3aMMOJICMCTBHE C OKCHJAAMU HEMETAaJIOB, KUCIOTaMH,
cosisimu). Ilonyuenue ocnosanutl.

Kucnotsl: cocraB, kinaccudukanus, HOMEHKIATypa, (PU3HMUECKHE UM XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHUE C
MeTaJlJITaMU, OCHOBHBIMHM OKCHJIaMH, OCHOBaHUSIMH, COJIIMH, Ha IPUMEPE COJISTHON U CEPHOM KHUCIIOT), CHOCOObI NOJIYYeHUsl.
Psan aktuBHocTn MetaiioB H. H. bekerosa. Comnu (cpeHue): HOMEHKIAaTypa CoJied, cnocobbl noiyueHus, B3auMoIeCTBHE
COJIEH C MeTalIaMH, KACIIOTaMH, IIEJI0YaMH U COJIIMH, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUIPOKCHAAX (HA TMpUMEpe IWHKA U QUIOMUHUS). XUMUYecKue Ce0ucmea
(63aumooeticmaue ¢ KUCIOMAMU U We0UaMU, pa3iodiceHue npu Hazpesanuu) u noiyyeHue.

I'eneTnyeckas cBsI3p MEXKAY KIaCCAMU HEOPraHUYECKUX COCIMHEHHM. | eHeTuUEeCKUE psibl.

XHUMUYECKHI SKCIEPUMEHT: Kauye€CTBEHHOE OMNPENEIICHHE COJEpKaHUg KUCIOpOJa B BO3AYyXE; IOJIYYEHHE H
U3YYCHUE CBOMCTB KHCJIOPOJa; HAOJIOJCHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U YCIIOBUS BO3HHUKHOBEHUS W
MpeKpalleHus: TopeHus (Mmoxkapa); 0O3HaKOMJICHHE ¢ 00pa3liaMyd OKCHJIOB M ONKMCAHUE UX CBOMCTB; MOJYYECHUE U U3yUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOIoJeHUe OO0pa3IoB BEIIECTB KOJMYECTBOM | MOJb; HCCIEIOBAHUE OCOOCHHOCTEH
pAaCTBOPEHHUS BEUIECTB C PA3JIMYHOU PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OIPEAECIEHHOM MACCOBOM HOJIEN
PacTBOPEHHOTO BEIIIECTBA; B3aMMOJCHCTBUE BOABI C MeTallaMU (HAaTpUEeM U KajibllueM) (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); OMPENICJICHHE PACTBOPOB KHUCJIOT W IIEI0YEH ¢ MOMOIIBI WHAMKATOPOB; HMCCIEJI0BaHUE O0paslioB
HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOJIOJCHUE U3MEHEHHUS! OKPACKU WHIUKATOPOB B PacTBOpax KHUCJIOT U
uiesnoue; u3ydenue Baumopencteus okcuna menu(Il) ¢ pactBopoM cepHOM KHUCIOTHI, KACIOT C METaulaMH, peakIHi
HEWTpanu3aluy; MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHHE OJHOTO METaJla JPYTMM W3 pacTBOpa COJIU;
pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme Kiaccbl HEOPTraHUYECKUX COEAUHEHUID.



IMepuoanueckuii 3akoH U [lepuoanyeckas cucrema

xumun4deckux iemMeHToB . . MenneneeBa. CtpoeHue arToM0OB. XMMHYeCKas CBA3b. OKHUCINTEIHbHO-

BOCCTAHOBHUTEJIbHbIC PeaAKIIUHN

[lepBble MOMBITKU KJIACCU(DUKAIIMUA XUMUYECKUX 3JeMEHTOB. [loHATHE O TrpyMmax CXOIHBIX 3JIEMEHTOB (IEIOYHbIE
U IIEJIOYHO3EMENbHBIE METAUIbI, TAJIOTeHBI, MHEPTHBIC Ta3bl). Dr1eMeHmbl, Komopsle 00pazyiom amgpomepHvie OKCUObL U
2UOPOKCUODL.

[lepnonmueckuit 3akoH. [lepnoanueckas cucrema xummudeckux 3ineMeHToB /. . MenneneeBa. Koporkonepnoanas
u onunHonepuoonas ¢hopmel [lepuoauyeckoi cuctembl xumuueckux siaeMenToB . Y. Menneneesa. [lepuossl U rpynibl.
Du3NYECKU CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3omonsl. DneKTpoHbl. CTPOCHHE 3JEKTPOHHBIX O0OJOYEK aTOMOB
nepebix 20 xumuueckux d3seMeHTOB Ilepmommueckon cuctembl JI. 1. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3axonomepHocmu u3MeHeHUs CE80UCME IIEeMEHMO8 MANblX Nepuodo8 U 2IAGHbIX NOOZPYNN, 8 3ABUCUMOCHU OMm
amomno2o (nopsokoeozo) Homepa 3Hauenue Ilepuoduueckoeo 3axona u Ilepuoduueckoti cucmemvl XUMUYECKUX
9eMeHmMOo8 05 pazeumus Hayku u npakmuxu. /{. 1. Menoenees — yuénwiii u 2parxcoaHuH.

Xumnueckas cBs3b. KoBajeHTHas (TONsipHAsE W HEMOJIApHAs) CBSA3b. JIeKmMpoOOmpuyamesibHoCms  amomos
Xumuueckux snemenmos. VIOHHas CBS3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporiecchl OKHUCIEHUS U BOCCTAHOBIICHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.

XVWMHUYECKHUI IKCIIEPUMEHT: M3ydeHUue 00pasloB BEIIECTB METANIOB U HEMETAJJIOB; B3aUMOJICUCTBUE THIIPOKCUAA
[IMHKAa C pPAacTBOpAaMHU KHUCJIOT W IIEJIO0uYei; MPOBEJACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHne, peakiiuy pas3ioKeH s, COSTUHECHHUS ).

MexknpeaMeTHbIe CBA3H

Peanm3zanust MeXIpeIMETHBIX CBS3EH MPU U3YYEHUN XUMHUU B 8 KJIACCE OCYIIECTBISETCS YEPE3 UCIIOIB30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHbIX MOHATHUN, TaK W TOHATUH, SABISIOIIMXCS CUCTEMHBIMU MJI OTHCNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyyHble TIOHATHSA: HaydHBIH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHalu3, CHUHTE3,



KIaccu(ukanys, mepruoInIHOCTh, HAOTIOCHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, N3MEPEHHE, MOJICITb, SIBIICHHUC.

®dwu3uka: Matepusi, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIbI, PaJlO0aKTUBHOCTH, MOJEKYJa,
DIIEKTPUYECKUI 3apsl, BEIIECTBO, TEIO0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ta3, (PU3MYECKHE BEITMYMHBI, €IMHHIIb]
U3MEpEeHUsl, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MHHEpaAIbl, TOPHBIC TOPOJBI, TMOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, BOJHEIC

pecypcehl.

9 KUIACC

BemrecTBo M XUMHMYeECKasi peakuus

[lepnognueckuit 3akoH. Ilepmonnueckas cucrema xumuueckux 3neMeHToB /1. . MenneneeBa. CTpoeHne atoMoB.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX 3IEMEHTOB NIEPBBIX TPEX MEPUOJOB, KAJIWS, KaJbIUs U UX COCIMHEHUI
B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B Ileproauueckoii cucteMe u CTpPOEHUEM UX aTOMOB.

Crpoenue BewniecTBa: BHJbl XMMHUYECKOM CBA3U. THIBI KPUCTAUIMYECKUX PEIMIETOK, 3A6UCUMOCHIL CBOUCME
gewecmea om muna KpUCMaiIudecKol peumémru U Uoa XumMuieckou ces3u.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYEeCKHMX BEHIECTB (MEXIyHapoJaHas M TpHUBHAJIbHAs). XUMUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IM4HbIM KJIacCaM HEOPraHMYECKUX COCAMHEHHWM, TIE€HEeTHYecKas CBS3b
HEOPTraHWYECKHUX BELIECTB.

Knaccudpukanuss XuMHUECKUX peakUuil MO pa3IudyHbIM MPU3HaKaM (II0 YUCIY M COCTaBY YYaCTBYIOIIMX B PEAKIUU
BELIECTB, MO TEIUIOBOMY 3((}EKTY, 10 U3MEHEHUIO CTENIEHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB, [0 0Opamumocmu, no
yuacmuio kamanuzamopa). IK30- U SJHIOTEPMUYECKUE PeaKuu. Tepmoxumuueckue ypagHeHus.

llonsamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 oOpamumuix u HEOOPAMUMBIX XUMUUECKUX DEAKYUSX.
Ilonsamue o 2omocennvix u cemepozennvix peakyusx. Ilonamue o xumuueckom pasnosecuu. CmeweHue Xumuuecko2o
pasnogecus. Dakmopul, 6AUAIOWUE HA CKOPOCHb XUMUYECKOU Peakyuu U NoI0HCeHUe XUMUUEeCKO20 PAGHOBECUS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, SJIEKTPOHHBIA OajJaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKILIUH.
CocraBneHue ypaBHEHHMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HCIOJIb30BAHUEM METOAAa 3JIEKTPOHHOIO
OanaHca.

Teopust NEKTPOIUTUUECKON TUCCOLUALMU. DIEKTPOIUTHYECKAs AUCCOUMALNS. DJIEKTPOJHUTHI U HE3JIEKTPOJIUTHI.
KaTtnoHsl, anuonsl. Mexanusm ouccoyuayuu eewjecme ¢ pasiudHblMu uoamu xumuveckou ceéasu. Ilonamue o cmenenu



ouccoyuayuu. CUIbHBIC U CIA0BIC AIEKTPOIUTHIL.

Peakiuu noHHOTrO OOMEHa. Y CIOBHs MPOTEKaHUsSI peaklMii MOHHOTO oOMeHa N0 KoHua. [loiHble U cokpaliéHHbIe
MOHHBIE YpaBHEHUS peakiuid. XUMHUYECKHE CBOWCTBA KHUCJIOT, OCHOBAaHMM M COJel B CBeTe NpelCTaBlICHUNA 00
ANEKTpOIUTHYECKON aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakliii Ha KAaTUOHBI U aHUOHBI: XJIOPHU-, OpOMHU/I-,
nonu-, cyibdar-, kapOboHar-, cuinukar-, ¢ocdar- aHHUOHBI; TUIPOKCUA-UOHBI; KATUOHBI aMMOHUS, MarHusi, KajbIHs,
aTFOMHUHUS, Kenesa (2+) u (3+), meau (2+), IMHKA, PUCYTCTBYIOIINE B BOJIHBIX PacTBOPAX.

XHUMUYECKHUIN SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJAECIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB —
METaUIOB W HeMeTawioB (rpadura M anmasza), CIO0XKHBIX BEHIECTB (XJIOpUAA HATPHUA); HCCIEIOBAHHE 3aBHCHUMOCTHU
CKOPOCTH XMMHUYECKOW PEaKUUU OT BO3ACHCTBHS Pa3IUYHbIX (DAKTOPOB; MCCIEAOBAHUE AIIEKTPONPOBOJIHOCTH PACTBOPOB
BELIECTB, MpoLecca AUCCOLUMALMN KUCIIOT, IEN0Ye U coyiel (BO3MOYKHO HMCIIOIb30BAaHUE BHIEOMATEPUAIIOB); IPOBEICHHUE
OTBITOB, WIIIOCTPUPYIOMIMX MPU3HAKK MPOTEKAHHUS PEAKIMI MOHHOrO oOMeHa (oOpa3oBaHME OcaliKa, BbIIEIEHHUE Tasa,
oOpa3oBaHWE BOJbl); OIBITOB, WLIIOCTPUPYIOIIMX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue,
pEeaklUM pasyIoKEeHUs, COEIUHEHHUS]); pacllO3HABaHUE HEOPTraHMYECKUX BEUIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKUUi Ha
WOHBI; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTansbl 1 X coeIMHEHUS

O6m1as xapakTepuctuka rajnoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTENeHU OKucieHus. CTpoeHue
U (pU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJlOreHOB. XMMUYECKHE CBOMCTBA Ha MpUMEpE Xjopa (B3anuMOJIEHCTBHE C
MeTajUlaMH, HEMETaJJIaMUd — BOJOPOJIOM U KHUCJIOPOJIOM, wenouamu). Xiopooaoposa. CossiHas KHCIOTa, XUMHUYECKHUE
CBOWCTBA, nosyuenue, IpUMEHEHHE. [eticmeue X10pa u Xaiopogooopooa Ha op2aHusm derogexa. BaxHelne XIopuabl U
WX HAXOXJICHUE B IPUPO/IE.

O6miass xapaktepuctuka »sieMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB KHCJIOpPOJa U CEpPHI.
XapaxkTepHble CTENIEHN OKUCIICHMUS.

CtpoeHue u (usznueckue CBOMCTBA MPOCTHIX BEIMIECTB — KUCIOPOJa M Cepbl. AJUIOTPONHBIE MOIUDUKALINU
KHCIIOpOJia U cepbl. XMMUYECKHE CBOMCTBa cepbl (B3aMMOJICUCTBHE C HeMemalldamu — BOJIOPOJOM U KHUCIOPOJIOM,
METaJUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOAOPONA: CTpoeHue, (uanyeckue u
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBIE CBOMCTBA). OKCHABI CEPhl KaK MPEACTABUTEIA KHUCIOTHBIX
okcunoB. CepHasi KUCOTa: (U3UYECKUE M XUMUYECKHUe cBoicTBa (0Omue u crnenududeckue). Coau cepHOM KUCIOTHI,
KayeCTBEHHas peakuus Ha cyibdar-noH. CepHUCTas KUCIO0TA. Xumuueckue peakyuu, rexcaujue 8 0CHo8e NpOMbIULIEHHO20



cnocoba nonydenus cepHou Kuciomwel. Haxoxnenue cepsl u e€ coenuHeHuil B mpupojge. [lpumenenue cepsl u ee
COCIMHCHUI B OBITY W B TPOMBINUICHHOCTH. Xumuueckoe 3acpssHenue OKpyicaioujell cpeovbl COeOUHEeHUAMU Ccepbl
(Kuciommuule 002cO0U, 3a2psi3HeHUe 8030YXad U B000EMO8), CHOCOObL €20 NPeOOMBPALUeHUSL.

OOmmas xapakTepucTuka 3eMeHToB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB a30Ta u (hocdopa, XxapaKTepHBIC
CTETICHU OKUCJICHUSI.

A30T, pacrpocTpaHeHHE B TpUpoje, QU3NUECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C METAUIAMH H
HEMETAJJIaMH - KHCIOPOJOM M BOJOpojaoM). KpyroBopor azora B mpupoae. AMMHaK: (PU3NYECKHE W XUMHUYECCKHUEC
CBOMCTBa (OKHCIIEHHWE, OCHOBHBIE CBOWMCTBAa BOJHOTO DPACTBOpPA), noayyeHue u npuMmeHeHue. Conu aMMOHHS: COCTaB,
duznyeckne M XUMHUYECKHE CBOMCTBa (pa3joXeHHE, B3aUMOJICHCTBHE CO IMIelodaMu), HpuMeHeHue. KadecTBeHHas
peaklys Ha MOHbl aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKMe U XMMHYECKUE CBOMCTBa (00uue U creuuduyueckue),
nonydyenue. Hutpatel (paszmokenue). A3otucras KucioTa. Mcmonp3oBaHWe HHUTPATOB M COJEH aMMOHHSA B KayecTBE
MUHEPAJIbHBIX YJIO0OpeHUN. Xumuueckoe 3azpsazuenue oKpyyicaroujei cpedbl COeOUHeHUAMU a30ma (KUciomuvle 00XHCOU,
3azpszHenue 8030yXa, NO48bl U 6000EMOS).

dochop, anromponuvie moouguxayuu Gocgopa, puznyeckue U XUMHUECKHE CBONCTBA (B3aUMOJCUCTBUE C
MeTaJIaMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHbIMU A30MHOU U cepHotl kucromamu). Oxcua pochopa (V), oprodochopnas
KHUCTOTa: (PU3MYECKHE M XHUMUYECKHE CBOMCTBa, nonyuenue. llowamue o MuHepanvomvix YOOOPEHUAX: HUmMpamvl U
Gdocpamul. [lonamue o xomniexkchHvix yoobpenusx. OOmas xapaktepucthka djemMeHToB [VA-rpynmel. OcoOeHHOCTH
CTpOEHHUS aTOMOB yTiepoJa U KpeMHHUs. BaleHTHOCTh U XapaKTepHbIE CTETIEHU OKUCIICHUS aTOMOB YIJIepoa U KPEMHHUSL.
Pacnipoctpanenue yriepojia B IpupoJie, XapaKTepHbIE CTETICHU OKUCIICHUS.

VYrnepon, amnorponnbie Moaudukanuu (rpadur, anmas), GU3NIECKUEe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMOJICHiCTBME C MeTa/llaMH, HEMETaIaMHU, KOHYEHMPUPOBAHHLIMU A30MHOU U CepHOU Kuciomamu). AncopOrus.
KpyroBopor yrinepoga B mnpupoge. Oxkcuapl yriepona, uX (PU3MYECKHe W XUMHUYECKHE CBOWCTBA, TOTy4YeHHUE
U IPUMEHEHUE, JICUCTBUE HA OPraHU3M 4YeNOBEKa. JKojocuueckue npobdiemvl, cesa3anHvle ¢ OoKcuoom yenepooa(lV);
eunomesa 2100a1bH020 NOMENJIeHUs. KIUMAMA, NApHUKosslll 3ggexm. YTONbHAs KUCIOTa U €€ CoNd, X (QU3NYECKUE U
XUMHYECKHE CBOWCTBa, nojiyuenue u npumeHenue. KadecTBeHHas peakiusi Ha KapOOHaT-MOHBI. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, IPOMBIIIJICHHOCTH M CETbCKOM XO03SHCTBE.

OO6mme npeacTaBiIeHUsT 00 0COOEHHOCTSIX COCTaBa M CTPOSHUS OPTraHWYECKUX COCIMHEHUN yriepoja (Ha mpumepe
MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOM KHUCIOTHL. Mx cocmas u xumuueckoe cmpoenue. Knaccugurayus opeanuueckux
seujecms. Tlonarue o OMOTOTUYECKH BaKHBIX BEIIECTBAX: )KUPax, O€lKaX, yriaeBoJgaXx — W WX POJH B )KU3HU YEIOBEKA.



Mamepuanvroe eouncmeo opeanuyecKux u Heop2aHuiecKux cOeOUHeHu.

Kpemuuii, ero gusnyeckue 1 XuMU4eCcKHe CBOICTBa (Ha IpUMeEpE B3aUMOJICHCTBUS ¢ METAJUIAMHM U HEMETAJJIaMH),
nonayuenue u tpumeHnenue. Coeounenusi kpemuusi 6 npupooe. Obwue npedcmagnenusi 06 oxcuode kpemHua(lV) u
kpemuuegou xuciome. Curuxamvl, Quauueckue U Xumuideckue ceolucmeda, NoayYeHue U HnpumMeHeHue 6 Ovlmy,
NPOMBIULIEHHOCU (8 MeOUYUHCKOU, TNeKMPOHHOU, CIMPpOUmenvHou u op.). Baoicheliwue cmpoumenvhbie Mamepuabl:
Kepamuka, cmekno, yemenm, Oemon, oicenezoboemon. Ilpobremsvr 0e30nACHO20 UCNONBL30GAHUS CMPOUMENbHBIX
Mamepuanos 8 n08CeOHe8HOU MHCUIHU.

XVWMHUYECKUH SKCHEPUMEHT: H3y4ye€HHE OOpa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJIIHOW KHCIOTHI;
IIPOBEICHUE KAUE€CTBEHHBIX PEAKIUI HA XJIOPUA-UOHBI U HAOJIIOACHUE MTPU3HAKOB X MPOTEKAHUS; OIBITHI, OTPAKAIOIINE
bu3nYecKue U XMMHUYECKHME CBOMCTBA TajJOr€HOB M UX COEIWHEHHUH (BO3MOKHO HMCIOJIb30BAaHUE BHJIEOMATEpPHUAJIOB);
O3HAaKOMJIEHHWE C oOpa3laMH XJIOpPUIOB (rajoreHUuJI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeAUHEHUSIMH
(BO3MOXHO HCIIOJb30BaHUE BUIEOMATEpPUANOB); HaOMIOAEHUE Tpolecca OOyrauBaHMs caxapa IMOJ JEHCTBUEM
KOHLIEHTPUPOBAHHON CEpHON KHCIIOTHI; U3y4EHHUE XMMHYECKUX CBOMCTB pa30aBIEHHON CEPHOUM KHUCIOTHI, IIPOBEICHHE
KauyeCTBEHHOM peakuuu Ha cyib(paT-uoH M HaONIOJIeHHE MpHU3HaKa €€ MPOTEKAHMs; O3HAKOMIIEHHE C (PU3NYECKUMU
cBOMcTBaMM a30Ta, pocdopa U uX coequHEHUHN (BO3MOKHO HCIOJIb30BAHUE BUAECOMATEPHANIOB), 0Opa3laMu a30THBIX U
docpopHBIX yIOOpeHHit; MoIyYeHHe aMMUaKka U M3yYyeHUE €ro CBOMCTB; IPOBEJCHUE KAaU€CTBEHHBIX peakluil Ha HMOH
aMMOHUS U (ochaT-MOH W U3YUYEHHE MPHU3HAKOB HX MPOTEKAHUS, B3aMMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEJbl0 (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPUANIOB); M3yUY€HUE MOJeNeld KPUCTAJUIMUECKUX PEeHIETOK
anMasa, rpauTa; O3HAKOMJIGHHE C IIPOLIECCOM aacopOLMU pacTBOPEHHBIX BEUIECTB AaKTUBUPOBAHHBIM YITIEM U
YCTPONCTBOM MPOTUBOTa3a; NOJyYEHUE YTIIEKUCIIOrO ra3a U U3yYEHHE €r0 CBOWCTB; NMPOBEACHNE KaUECTBEHHBIX PEAKIUI
Ha KapOOHaT- M CHJIMKAT-UOHbl W M3YUYEHHE MPU3HAKOB UX MPOTEKAHMS; O3HAKOMIIEHHE C TMPOAYKIMEH CUIMKATHOU
MPOMBILUIEHHOCTH; PEIlIEHHE SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe « BaxkHele HeMeTaluIbl U UX COCTMHEHUS.

MeTaiibl U MX COeTMHEHUS

OO0mas xapakTepuCTUKa XUMUUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHWHU WX ToJiokeHus B [lepuonnueckoit
cucrteMe xumuieckux sneMenToB Jl. 1. MenneneeBa u ctpoenust aroMoB. CTpoeHre METAIIOB. MeTaindeckas CBsI3b U
METAJUINYECKAsT KPUCTAJUIMYECKass pelI€TKa. ODJIEKTPOXUMHUYECKUI Pl HanpshkeHUd MeTauioB. (Du3nyeckue Hu
XUMHUYECKHNE CBOMCTBAa METAJUIOB (B3aUMOJEUCTBHE C KUCJIOPOJIOM, BOAOH, KuciIoTamu). Obwue cnocodvl noaydeHus
memannos. Ilonamue o Koppo3uu memannios, OCHOBHble CHOCOObI 3auwumel ux om kKoppozuu. Cniasvl (cmanv, uy2yH,



OpANIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilemounbie MeTaiuibl: ToJokeHUEe B llepuomnueckon cucreMe xumuueckux siemMeHToB J[. M. Menpneneesa;
cTpoeHue atoMoB. HaxoxkaeHnue B mpupoje. Pusnueckue W XMMUYECKHE CBOMCTBA (Ha IpuUMepe HATpUs U Kajus).
OKcuUIbl ¥ TUAPOKCUIBI HATPUA U Kasusl. [[puMeHeHne MET0UHbIX METAIIIOB U UX COCTUHEHUM.

[[lenouyHO3eMENBHBIE METAIIBI MArHUM M KaJIbILIHM: TT0J0KeHUE B [lepnoanueckoil cucTeMe XMMUYECKUX 2JIEMEHTOB
. . MenaeneeBa; CTpOEHUE WX aTOMOB; HAaXOXJECHHE B mpupoje. PU3NUECKHEe W XMMUYECKHE CBOMCTBA MarHusl W
KaJbIusl. BackHelmme coeuHeHns Kaabliys (OKCHI, TUIPOKCU/T, CONTH). Kécmrxocmb 60061 U cnocobbl e€ ycmpaHeHus.

AsnroMuHUA: nonoxkeHne B [lepuoanueckoit cucreme xummyeckux siemeHToB . 1. MenaeneeBa; cTpoeHrue aroma;
HaxoXXJIeHUe B npupoje. Pu3ndyeckre 1 XUMUUECKUE CBOMCTBA altoMUHUSL. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUAA
aJIIOMHHHUSI.

Kenezo: nonoxenune B Ilepmogmueckont cucreme xumuueckux sneMeHToB /I . MenaeneeBa; cTpoeHue atoma;
HaxoxaeHue B npupoje. Ouznueckue U XMMHUUECKHUE CBOMCTBA keje3a (B3aUMOJCUCTBUE C METalllaMH, KUCIOTaMU U
cosisimu). Oxkeubl, ruapokcuasl u conu xene3a(ll) u xxeneza(lll): cocras, cBoiCTBA U noayUeHuUe.

XHUMHUYCCKHN SKCIIEPUMEHT: O3HAKOMJIGHHE ¢ OOpa3laMM METAJJIOB M CIUIABOB, MX (PU3MUYECKUMU CBOMCTBAMU,
W3y4YeHHE Ppe3yJIbTaTOB KOPPO3WHM METANIOB  (BO3MOXXHO  HCIIOJIb30BaHHME BHICOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalbIlMsd M HATPUsS C BOJON (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HCCIICIOBAHHE
CBOMCTB KECTKOM BOJBI, TpoIlecca TOPEHHs XKejae3a B KHUCIOpoAe (BO3MOXKHO HMCIOJIB30BAaHHE BHJICOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEaKIMil Ha MOHBI (MArHus, Kajablus, aTtoMunus, iuHka, sxenesa(ll) u xeneza(Ill),
menu(Il)); HaGmroneHre U omMcaHrue MPOIIECCOB OKPAIIMBAHUS IJIAMEHM WOHAMM HATPHs, Kalusd W Kajablnus (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHAIIOB); UCCIe0BaHNE aM(OTEPHBIX CBONMCTB THIPOKCHIA ATFOMUHHS W THIPOKCH/IA ITMHKA;
PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaxKHENIINe METAIIJIBI U UX COCTUHEHUS.

Xumus u okpyrcaroman cpeoa

Hoevie mamepuanvl u mexnonoeuu. Bewecmea u mamepuainvl 6 NOBCEOHEBHOU HCU3HU YeN08eKd. XUMUs U 300P08be.
beszonacnoe ucnonvzosanue eewecme u xumuueckux peaxyuii 6 ovimy. Ilepsas nomowp npu XUMUYECKUX ONCO2AX
u ompasnenusx. OCHO8bI KOIO2UYECKOU 2PAMOMHOCMU. XuMuyeckoe 3aeps3HeHue OKpyjcaioujel cpeovl (npeoeibHas
oonycmumas kouyeumpayus eeujecms — IJIK). Ponb xumuu 6 pewenuu 3K0102U4ecKux npooiem.

Ilpupoonvie ucmounuxu y21e6000p0008 (y2oib, NPUpoOHbIll 2a3, Heghmby), NPOOYKMbL UX NEepepaboOmKuU, Ux poib 8
ObIMY U NPOMBIULTIEHHOCIL.



Xumuueckuil 9KCnepumeHm: usyyeHue o0paA3yO8 Mamepuanod (Cmekuo, CHIA8bl Memalos, NoIUMepHble
mamepuavl).

MexnpeaMeTHbIE CBSI3H

Peanuzanus MeXIpeAMETHBIX CBSI3€H NP U3YUCHUH XMMUU B 9 Kjlacce OCYIECTBISIETCA Yepe3 UCIOJIb30BaHUE KaK
OOILIMX €CTECTBEHHO-HAYYHbIX IOHATUN, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU IS OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TIOHATHA: HAy4dHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs, aHaiu3, CHHTE3,
KJIacCU(pUKaIUs, TNEPUOANYHOCTh, HAOIIONCHNE, OKCIIEPHUMEHT, MOJCITUPOBAaHUE, W3MEPEHHE, MOJCNb, SBICHUE,
NAapHUKOBBIN 3P(EKT, TEXHOJIOTHSI, MATEPUAJIBL.

@dwuszuka: mMatepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIbI, PaJlOaKTHBHOCTb, MOJEKYJa,
AIIEKTPUYECKUI 3apsijl, MPOBOIHUKH, MTOJTYIPOBOIHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIEeCTBA, Ta3, PacTBOp, PAaCTBOPUMOCTH, KPHUCTaJNIMYECKash pPEmETKa, CIUIaBbl, (PU3NYECKUE BEIMUWHBI,
€IMHULIbI U3MEPEHUS, KOCMHUUECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoHIIE.

buonorusa: ¢orocunTe3, npIxaHue, Ouocdepa, SKOCHCTEMa, MHUHEpPAIbHbIE YIO0OpPEHUs, MHUKPOIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIIbHbIE BEIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpPATbl, TOPHBIE MOPOIbI, TMOJIE3HBIE HCKOMAEMbI€, TOILIMBO, BOIHBIC

PECYPCHI.

BeinosiHeHHe NpakTHYeCKUX padoT

[Ipu nmpoBeneHnH NPaKTUUYECKON pabOThl KaXKIbIi €€ 3Tan BbinoJiHseTcs oOydaromumucs ¢ 3[1P BmecTe ¢ yunrenem
U TI0J €ro pykKoBoACTBOM. Ha nocke 00s3aTelIbHO BBIBEIIMBAIOTCS MpPaBHIJIa TEXHUKU O€30MAaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHUIYy paOOThl, JaeTcs MpaBWibHAas 3amuch (GOpMyNT M yKa3bIBaeTCs 1elib NpoBelaeHus padoTel. [lpu
HEOOXOJAMMOCTU JAETCsl BU3YaJbHBIM aJIFOPUTM BBINOJHEHHUS 3aJaHMs. DTO CIOCOOCTBYET OCO3HAHHUIO O0y4aroUuMUCs
BBITNIOJIHAEMBIX JIEMCTBUU U TTOJIYYEHHOTO PE3YJIbTATA.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTePUAJIbI 10 XUMUU
JIist  opraHu3anMM TPOBEPKH, ydyeTa M KOHTPOJS 3HAHUW OOYYalolmUXCS IO MpeaMeTy MPeayCMOTpPEHbI
KOHTPOJIbHBIE pa0OThI, CAMOCTOATENbHBIE Pa0OTHI, 3a4E€Thl, MIPAKTUUECKUE PabOThI, TecTupoBanue. OAHUM U3 METO/IOB



KOHTpPOJISL pe3yJbTaToB 00yueHus oOyvarouuxcst ¢ 3[IP sABisieTcss METOZ MONMMBAPHUATHBHOIO SKCHPECC-TECTUPOBAHUS C
KOHCTPYUPYEMBIMH OTBeTaMH. Ero OTJIWYUTENbHBIMM UYEpTaMU SBISIIOTCS ONEPaTUBHOCTb, BBICOKAs CTEIMEHb
WHIMBUTyalIA3allii 3HaHUW, CPABHUTEIBHO MaJible 3aTPaThl BpEMEHU U TPYy/Aa Ha MPOBEPKY OTBETOB O0YUaIOIIMXCH.

Hust oOydarommxcs ¢ 3IIP Bo3MOXkHO u3MeHeHHE GOPMYIMPOBKU 3a/laHU HAa «IONIArOBYIO», ajamnTalus
npeajiaraeMoro  00ydJaromeMycsi TeCTOBOTO  (KOHTPOJIBHO-OIIEHOYHOTO) MaTepuaia: HCIOJb30BAaHUE YCTHBIX H
MUCbMEHHBIX HHCTPYKIUH, YIPOIIEHHWE JIUHHBIX CIOXHBIX (OPMYIUPOBOK HMHCTPYKIIMMA, pEIICHHE C OMOpOM Ha
aIropuT™M, 00pasell, UCIOIb30BaHNUE CIIPABOYHON MH(OpMaIuu.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA «XUMUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHNMA

B nenom pesynbraThl ocBoeHusi oOydaromumucs ¢ 3IIP ydyeObHoro mpeamera «XuMHsS» JOTKHBI COBMAIATh C
pe3ynbpTaTaMu IpUMeEpHON paboyeil mporpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi. Hanbosnee 3HauMMbIMU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALIUS K 00YUEHHIO U LIeJICHANPaBICHHON TO3HABATEIbHON 1€ATEIbHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JINYHOTO ONbITa, HAOIIOACHNUN 32 XUMHUUECKUMHU SKCIIEPUMEHTAMU;

OpUEHTAlMsl Ha MpaBuUjia UHAMBUAYAIBHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHMS NPU B3aUMOJICHCTBUU C
XUMHUYECKMMH BEIIECTBAMU U COEIUHEHUSIMU;

IIPAKTUYECKOE U3ydeHUe NpoPeccuil U Tpyaa pasIMuHOro poja, B TOM YUCIIE HA OCHOBE MPUMEHEHHS U3y4aeMOro
MPEeIMETHOIO 3HaHUS (Hampumep, JJabOpaHT XUMUYECKOTO aHAIN3a);

yBaKEHUE K TPYIY U pe3ysbTaTaM TPYAOBOU AESTEIBHOCTH;

TOTOBHOCTh K OCO3HAHHOMY MOCTPOCHMIO AalbHEHIIe MHAWBUAYaIbHOM TPAEKTOPUU OOpa30BaHHsS HAa OCHOBE
OPUEHTUPOBKHU B MUpE TIpodeccuil u npodhecCuoHaNbHBIX NPEANOYTCHUM, YBAXKUTEIHHOTO OTHOILIECHUS K TPYAY;

OCO3HaHUE CBOETO MOBEACHMSI C TOUKH 3pEHUS ONTACHOCTH MM 0€30I1aCHOCTH IS ce0s MM sl OKPYIKaIOIUX;

OCHOBBI 3KOJIOTMYECKOM KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO MBILIJIECHUS,
npUOOpEeTEHNE ONBITA HIKOJIOTUYECKU OPUEHTUPOBAHHON MPAKTHUECKOH IE€ATEIbHOCTH B )KU3HEHHBIX CUTYAIIHAX;

OCO3HaHUE MOCIIEACTBUI M HENpUATHE BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS alKOroJisi, HApKOTUKOB, KYpeHHs) U



UHBIX (opM Bpena st GU3NYECKOTO U MCUXUUECKOTO 3/I0POBbS;

NpPUHATHE PEIIEHUH B JKU3HEHHOW CUTyallMM HAa OCHOBE MEpeHOoca MOJMYYCHHBIX B XOJ¢ OOy4YeHHs 3HAHUU B
aKTYaJbHYIO CUTYallHIO, BOCIIONHSATE Ne(UIUT HHPOPMALINY;

TOTOBHOCTh OTOHMpaTh W HCIIOJIB30BaTh HYXKHYIO HH(QOPMALUIO B COOTBETCTBHUUM C KOHTEKCTOM IKHU3HEHHOM
CUTYAIIHH.

METANPEAMETHBIE PE3YJIBTATDBI

Ognaodenue ynugepcanibHolMu YUeOHbIMU NHOZHAGAM EIbHBIMU OCUCIBUAMU:

BBISIBIIATH PUIMHBI U CIICACTBHS MPOCTHIX XUMUICCKUX SIBJICHUM;

OCYIIIECTBJISITh CpPaBHEHHUE, KIACCU(PUKAIIMI0 XUMUYCCKAX BEIIECTB MO 3aJJaHHBIM OCHOBAHMSM M KPUTEPUAM JIJIS
YKa3aHHBIX JJOTHYECKUX OTepaIuii;

CTPOUTH JIOTHUECKOE CYXACHHE IIOCIIC MPEIBAPUTEIHHOTO aHaIN3a, BKJIIOYAIONIEE YCTAHOBJICHHE NPHYUHHO-
CJICACTBEHHBIX CBS3EH;

BBISIBIISITH Je(UIIUTHI HH(POPMAIIMH, JTAHHBIX, HEOOXOUMBIX JIJIsl PEIICHUsI IIOCTABIICHHOM 3a/1a4H;

npeoOpa3oBeIBaThH HHGOPMAIIUIO U3 OJHOTO BUA B IPYroil (TaONHILy B TEKCT U TIp.);

co3/1aBaTh, MPUMEHATh W TPEOOPA3OBBIBATH 3HAKM U CHMBOJIBI, MOJCIM U CXEMbI [UJISi pElICHUs Y4YeOHBIX H
MO3HABATENIbHBIX 33/1a4 C TTOMOIIBIO MEe/1arora;

C MOMOIIIBIO TE/Iarora MPOBOJAUTh XUMHUYECKUIN OMBIT, HECIOKHBIM IKCIIEPUMEHT, JUIsl YCTAHOBJICHUS] OCOOEHHOCTEH
00BeKTa U3yUeHUs, TPUIMHHO-CIICACTBEHHBIX CBA3EH M 3aBUCUMOCTEN 00bEKTOB MEXy COOOi;

C TIOMOIIBIO TIEIarora Uik CaMOCTOSITENIbHO (DOPMYITUPOBaTh 000OIIEHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOTO
HaOIIOICHUS, OTIBITA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUYCECKUX TIPOIIECCOB U UX MOCIICACTBUS;

UCKAaTh WJIH OTOMPATh WHGOPMAIMIO WM JaHHBIC M3 WCTOYHHUKOB C yYYETOM MPEAJIONKCHHOW YUECOHOW 3a7aud |
3aJIaHHBIX KPUTEPHCB.

Osnaodenue ynugepcanbHoIMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCHCMEUAMU:

OpraHU30BBIBATh Yy4eOHOEC B3aUMOJCHUCTBHE B Tpymnme (OnpenensaTh oOmue MelH, paclpeacisaTh pPoJH,
JIOTOBAPUBATHCS JIPYT C IPYTOM U T. I1.).

C TIOMONIBIO TEJarora WJIM CaMOCTOSITEIbHO COCTABJISITh YCTHBIE M TNHCHMEHHBIE TEKCTHI C HCIOJIb30BAaHUEM
WJUTFOCTPATUBHBIX MATEPHUATIOB IS BHICTYIUICHHS TIEPE]T Ay IUTOPHEH;



OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTh C YUYUTEIEM U CBEPCTHHKAMU; padOTaTh
VHIAMBUIYAJIbHO U B TPYIIIE: HaXOAUTh OOIIEe PEIICHNE U pa3peliaTbh KOHQIMKTHI HA OCHOBE COTJIACOBAHMS MO3ULIUN U
yueTa UHTEpECOB; (pOPMYIUPOBATH, ApPTYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

OLICHHMBATh KAayeCTBO CBOETO BKJIaJa B OOWIMN MPOAYKT, IPUHUMATh U PA3AEIATh OTBETCTBEHHOCTb M IMPOSBIATH
TOTOBHOCTB K IIPEIOCTABICHUIO OTYETA Iepe] IPYIIION.

Osnadenue yHugepcanbHblMU y4eOHbIMU PECYIAMUCHBIMU OClICHBUAMUL:

oOHapyXuBaTh U (HOPMYIHPOBATH YIEOHYIO IPOOIIEMY, OIIPEIEIIATD LENb YUeOHOU NEATEIbHOCTH;

BJIaZIETh OCHOBAMHM CAMOKOHTPOJISI, CAMOOLEHKH, MPUHATUSA PEIIEHUI M OCYIIECTBJIEHHUS OCO3HAHHOTO BBHIOOpPA B
y4eOHOH U MO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCHUTBH CBOM JACHCTBHS C IUIAHUPYEMBIMH PE3YyJIbTATAMH, OCYLIECTBIIATH KOHTPOJIb CBOEH NESTEIBHOCTH B
npolecce AOCTUKEHUSI pe3yJbTaTa, ONpPeNesaTh COCOObl ACHCTBUI B paMKax MPEIIOKEHHBIX YCIOBUN M TPeOOBAHMIA,
KOPPEKTUPOBATH CBOM JACHUCTBUS B COOTBETCTBUM C U3MEHSIIOIICHCSA CUTyallue;

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ N3MECHEHUS;

OpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PEILICHUU Y4eOHOH 3a1auu;

NOHUMAaTh TPUYMUHBI, O KOTOPHIM HE OBbUI JIOCTUTHYT TpeOyeMblil pe3yibTaT [AeATEIbHOCTH, OIpENEsITh
NO3UTUBHbIC U3MEHEHUS U HANpaBJeHUs], TpeOyrolne JaibHene padoThl;

OCO3HAaHHO OTHOCHUTBCA K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

HHPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX pPE3yJIbTATOB IO OCBOCHHIO O0S3aTENbHOIO COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW
NpUMEPHON pabouell MpOrpaMMOM, BBIACNAIOT: HAy4YHbIC 3HAHUS, YMEHHUS M CHOCOOBI JEUCTBHM, cnenupuyeckue as
y4eOHOro mpeaMeTa «XHUMHs», BHUIbl JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaIUsIX:
o IIPEACTABICHHE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SIBJICHUW NPUPOABI, IOHUMAaHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKHM Kak oOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIe KyJIbTYpbl M TNPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA B YCIOBUSX COBPEMEHHOIO
oOuiecTBa; MOHUMaHUE MECTa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;
o BJIaJICHHE OCHOBAMHM IMOHATHIHOrO anmapara U CHMBOJIMYECKOTO SI3bIKa XMMHH JJISl COCTABJIEHUS
(GopMyn HEOpPraHUYECKHX BEUIECTB, YPABHEHUN XMMHMUYECKMX peakuuid (C OMopoil Ha alroput™m y4deOHBIX



NEUCTBUI); BIIaJeHue ocHoBamMu xumudeckod HomeHknaTtypbl (IUPAC wu TpuBHanbHOW) W yMEHUE
UCIIOJIb30BaTh €€ /7S pEelIeHNs] Y4eOHO-TIO3HABATENbHBIX 331a4 C TIOMOIIbIO YUUTENS]; YMEHUE UCIIOIb30BaTh
MOJIENH JUIsl OOBSCHEHUS CTPOEHUS ATOMOB U MOJIEKYJI [10 QJITOPUTMY € OTIOPOM Ha ONpPEEIIECHNUS;

. IPEJCTaBICHUE O CUCTEME XMMMUYECKHUX 3HAHUW M YMEHHE C IOMOIIBI0 YUYUTENss NPUMEHSTH
CUCTEMY XHMMHUYECKUX 3HAHUN /JIl YCTAHOBJICHUS B3aWMOCBSI3€M MEXIy HM3YYEHHBIM MaTepUaioM M IpH
MOJIyYeHUH HOBBIX 3HAHUM, a TaKXe B IPOIECCE BBINOJIHEHUS YYEOHBIX 3aJaHUld W NpHU padoTe C
MCTOYHHKAMU XUMUYECKON MH(POPMALIMH, KOTOPAasi BKJIIOYAET:

BAKHEUIINE XHUMHUYECKUE TOHATHS: XUMUYECKUU HJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIOKHOE
BEILECTBO, OJHOPOAHAs M HEOJHOPOAHAs CMECh, OTHOCUTEJIbHBIE AaTOMHAs M MOJIEKYJSpHas MAaccChl, KOJUYECTBO
BEILECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCH/I, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSS ), XUMUYECKast peaKIys,
pEaKlUK COCIUHEHNUS, PEAKIIMK PA3JI0KEHUS, PEAKIIMK 3aMEILEHUs, PEaKIui OOMEHa, TEII0BOM 3(PPEKT peakinu, 3K30- U
SHAOTEPMUYECKHAE PEAKLUH, PACTBOP, MAaccoBass JOJIsI XMMHUYECKOIO JJIEMEHTAa B COEAUHEHUHM, MAccoBas JOJsSI U
IPOLEHTHAs] KOHLEHTPALUs BELUIECTBA B PacTBOpPE, SIPO aTOMa, 3JEKTPUUECKUN CJIOM aToMa, aTOMHasi OpOuTalb, Pagnuyc
aToMa, BAJCHTHOCTb, CTEIEHb OKHUCIICHHS, XHMHYECKass CBsA3b, AJIEKTPOOTPULATEIIBHOCTh, IMOJISIPHAS W HENOJIApHas
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, METAIUIMYECKAs CBSI3b, KPUCTAIUINYECKAS PelIeTKa (aTOMHAs, MOHHAs!, MeTaJuInJecKas,
MOJIEKYJIIpHAst), MOH, KATUOH, AaHUOH, JIEKTPOJUT U HE AIEKTPOJIUT, JEKTPOJIUTHYECKAS] AUCCOLNALINS, PEAKIIMM HOHHOTO
oOMeHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTENh U BOCCTAHOBUTEJb, OKHCIEHHE U BOCCTAHOBIIEHUE,
AIEKTPOJIN3, XUMHUYECKOE pPABHOBECHE, OOpaTHMble U HEOOpAaTUMbIE pPEaKUUU, CKOPOCTh XHWMHYECKOW pEeakIMH,
KaTanu3aTop, npeaenbHo gqomyctuMas konueHTpauus (I171K), kopposust MeTanios, CIijiaBbl;

OCHOBOIIOJIATral0IIMe 3aKOHbl XMMHU: 3aKOH coxpaHeHus: macchl, [lepuognueckuii 3axkon /. . MenaeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHUHU: AaTOMHO-MOJIEKYJISIpHAs! TEOPUSl, TEOPHUS PIEKTPOJIUTUUECKON AUCCOLMALIMM, a TAKXKE MPEIACTaBICHUS
O HAay4YHBIX METO/IaX MO3HAHHUSA, B TOM YHCIIE HKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIaX MCCIIEIOBAHUS BEILECTB U
U3YUYEHUS] XUMUYECKUX PEaKIIMii;

o NPEACTABICHHE O NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB (paguyc
aToMa, BJIEKTPOOTPHULATENBHOCTh), MPOCTBIX M CIOXHBIX BELUIECTB OT IIOJOKEHUS JJIEMEHTOB B
[lepnonnueckoii cucteme (B MajblX NMEPUOJAX W TJIABHBIX MOATIPYNNAxX) U 3JEKTPOHHOTO CTPOCHHS aToMa;
yMeHHE 00BICHATH CBA3b MOJOXKEHUS dNieMeHTa B [lepuonyeckoil cucteMe ¢ YUCIOBBIMH XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHUX BJEMEHTOB (COCTaB M 3apsia sAapa, oOOIIee YHCIO 3JIEKTPOHOB),



pacmpeneneHueM JJIEKTPOHOB IO JHEPIeTHYECCKUM YPOBHSM aTOMOB TIEPBBIX TpPEX IEPUOAOB, KalUi W
KalblKs;, KJIacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHThI C OMOpOl Ha ompeaesieHus (U3NYECKOTO CMBbICIa
U(GPOBBIX JAaHHBIX TEPUOUYECKOMN TaOIUIIBI;

o yMEHUE KJIaCCUPUIIMPOBATh XUMHUUECKUE AJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA U XUMHUUYECKHE
pPEaKIMK C OMOPON HA CXEMBI; ONPEACNISITh BAJIGHTHOCTh M CTENEHb OKUCJICHUS! XUMUUYECKUX AJIEMEHTOB, BUJ]
XUMUYECKON CBS3W W THI KPUCTALTMYECKON CTPYKTYPHI B COSAMHEHUSX, 3apsij MOHA, XapaKTep Cpeabl B
BOJHBIX PAacCTBOpPAX BEIIECTB (KUCJIOT, OCHOBAHWM), OKUCIUTENIb U BOCCTAHOBUTEINb M0 AJITOPUTMY yUEOHBIX
JICUCTBUI;

o YMEHHUE XapaKTepU30BaTh C OMOPON Ha cXeMmy (PU3MYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJI, 030H, BOJIOPOJ, rpaduT, anmas, KpeMHUH, a3ot, Gocdop, cepa, XJIOp, HATPUM, Kalui,
MarHuii, KajabI[ui, allFOMUHUMN, JKEJIe30) U CIIOXHBIX BEIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BO/A,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI U THAPOKCUIb MeTaioB [ -IIA rpynm, amroMuHus,
meau (1), munka, sxenesza (II u 11I), okcunsr yrinepona (II u IV), kpemuus (I1V), azota u dochopa (III u V),
cepsl (IV u VI), cepaucras, cepHas, a3otucras, a3oTHas, pochopHas, yrojibHas, KpeMHUEBas KUCJIOTa U UX
COJIM); OMHCHIBATH C OIMOPOW HA IUIAaH M KIIOYEBBIC CJIOBA; YMEHHE MPOTHO3UPOBATH U XAPAKTEPHU30BAThH
CBOMCTBa BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa W CTPOCHHS IIOCIIEC TPEIBAPUTEIHLHOTO aHajau3a IO
PYKOBOJICTBOM Tie[arora, MpuMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTH MPOTCKAHUS
XUMUYCCKUX TIPEBPAIICHUNA B PA3JMYHBIX YCIOBHUSAX, BIMSHUE BEIIECTB M XWMHUYECKHX IPOIECCOB Ha
OpPTraHM3M YeJIOBEKa U OKPYKAIOIIYI0 MPUPOAHYIO CPELLY;

o YMEHHUE COCTaBISATH MO 00pasily, cXeme, aJIropuTMy YYEOHBIX NEUCTBHM MOJEKYJSPHBIE U
MOHHBIC YPABHEHHS pEaKilvil (B TOM YMCIIE pPeaKIMii HOHHOTO OOMEHA U OKUCIIMTEbHO-BOCCTAHOBUTEIHHBIX
peaKIyii), WUTFOCTPUPYIONIUX XUMHUECKHE CBOWCTBA U3yUCHHBIX KJIACCOB / IPYII HEOPTaHUYECKHUX BEIIECTB,
a TaK)Ke TOJITBEPKAAIOIUX TeHETUIECKYIO B3aUMOCBS3h MEXKITY HUMU;

o YMEHUE BBIYHMCIIATH OTHOCHTEILHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MacChl BEIIECTB, MacCOBYIO
JOJTI0 XUMUYECKOTO 3JIEMEHTAa B COCTMHEHHUH, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, KOJTUYECTBO BEIIECTBA
U ero maccy, o0béM ra3oB C omopoi Ha oOmue (GOpMysIbl, YMEHHE MPOBOAWTH PACUCTHl MO YpPaBHCHUSIM
XUMUYCCKUX PEaKIUi W HaXOJIUTh KOJHMYECTBO BEIIECTBA, O0BEM M MacCy pEarcHTOB WM TPOIYKTOB
peakIuu ¢ omopoi Ha 0Opasell, aroOpUTM YIEOHBIX IEUCTBUM;



o BJIaJICHUE OCHOBHBIMH METOJaMHM HAYYHOTO TMo3HaHUs (HaOJI0eHHE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICTMPOBAaHUE) TPH HU3YYCHUM BEIIECTB M XUMHUYECKUX SIBIICHUM C OMNOpPOM Ha alropuT™M Y4eOHBIX
JEUCTBUN; YMEHHUE CPOPMYIHMPOBATH MPOOJIEMY U MPEUIOKUTh MYTH €€ PEIICHHsS C MOMOIIbI0 TMeaarora;
3HaHWE OCHOB 0€30MacHOW PabOThl ¢ XMMUYECKUMHU BELIECTBAMU, XMMHUYECKOW MOCYION M JaOOpaTOPHBIM
000pyI0BaHUEM;

o HaJMYue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYILECTBJICHUS CICAYIOIMINX XUMUYECKUX
HKCIIEPUMEHTOB O] PYKOBOJICTBOM YUHUTENS C OOCYKICHHEM IJIaHa paOOThI MIIM COCTaBICHUEM TaOJUIIB:

M3YyUYCHHE U onKcaHue (PU3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NUYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIINIA;

U3y4€HUE CIIOCOO0B Pa3AeeHUs] CMECEI;

MOJIYYEHUE KUCTIOPOJAa U U3YUYEHUE €TO CBOMCTB;

MOJIYYEHHUE BOJIOPO/Ia U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHUE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €ro CBOMCTB;

MIPUTOTOBJIEHUE PACTBOPOB C OMPEAEICHHON MacCOBOM J10JIel paCTBOPEHHOI'O BEILIECTBA;

HCCIICIOBAHKE U ONKMCAHUE CBOMCTB HEOPTaHUUECKUX BEILIECTB PA3JIUYHBIX KJIACCOB,;

MPUMEHEHUE WHIUKATOpOB (JlakMyca, METWIOpaHxka W (eHondTarernHa) sl OnpeaeieHus XapakTepa cpeibl B
pacTBOpax KUACIOT U IIEJIOYEH;

M3yYCHHE B3aUMOJICHCTBUS KHUCJIOT C MeTajulaMu, OKCHJAaMU METaJUIOB, PACTBOPUMBIMU M HEPACTBOPHUMBIMU
OCHOBAHUSMHU, COJISIMU;

MOJTYy4YEHHE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHUE OJIHOTO METaJUIa IPYTUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTepHBIX CBOMCTB THAPOKCHUIOB ATFOMUHUS U ITUHKA;

pelIeHrEe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUNY;

pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeME «DJIEKTPOJIUTUYECKAS TUCCOLIUALISY;

pelIeHrEe SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTaJlJTbl M UX COCTUHEHUS»;

pelIeHrEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHel e MeTaibl U X COSUHEHUS,;

XUMUYECKUE IKCIIEPUMEHTHI, MILTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHUS peaKIuii HOHHOTO OOMEHa;



KaueCTBCHHBIC PEAKIIMU Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HOHBI: XJIOPHUA-, OpOMUI-, HOIUMI-, CyIbdat-,
docdar-, kapOOHAT-, CUIIMKAT-aHUOHBI, TUIPOKCHUI-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbllys, aJFOMUHHUS, XxKeie3a (2+)
u xenesa (3+), meau (2+), IMHKa;

yMEHHUE TMPEACTaBIATh Pe3yibTaThl KCIEpUMEHTa B (OpMe BBIBOAOB, J0KAa3aTelIbCTB, rpadMKOB W TaOIHI] U
BBISIBIISAT SMITUPUYECKUE 3aKOHOMEPHOCTH;

o BJAQJICHWE TpaBUJaMH O€30MacHOTO OOpalleHuss C  BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCEIHEBHOM KU3HM, a TAKXKE MpaBUJIaMH TOBEACHUS B LENAX COEpexeHUs 37A0pPOBbsl M OKpPYKaroIIeH
MIPUPOIHON Cpelbl; MOHMMaHUE Bpeja (OMAacCHOCTH) BO3JCHCTBHS HA KUBBIE OPraHU3MbBI OINPEIEIICHHBIX
BEIIIECTB, a TaKXXe CIOCOOOB YMEHBIICHUS W NPEAOTBPAIICHUS HX BPEIHOTO BO3JICUCTBHUSA, MOHUMAHUE
3HAYEHHUS KUPOB, OETKOB, YIIEBOAOB ISl OPraHU3Ma YEJIOBEKa;

o BJIAJICHUE OCHOBAaMM XHWMHYECKOM TPAMOTHOCTH, BKIIOYAIOLIEH YMEHHE IPaBHIBHO
UCIIOJIb30BaTh M3yUYCHHBIE BEIIECTBA W MaTepHasibl (B TOM YHUCIE, MUHEpaJIbHbIC YIOOpPEHUs, METALIbl U
CIUIaBBI, MPOAYKTHI IEPEPAOOTKH MPUPOTHBIX UCTOYHUKOB YTIE€BOAOPOI0B (YIJIsi, IPUPOJAHOTO ra3a, HeTH) B
OBITY, CEILCKOM XO34MCTBE, HA MPOU3BOJICTBE; YMEHHE MPHUBOJUTH NMPUMEPHI MPABUIBLHOTO HMCIOIb30BAHUS
U3YUYEHHBIX BEILIECTB U MAaTEPUAJIOB;

o YMEHHUE YCTAHABJIMBATH CBA3M MEXKIY pEaJbHO HAOJIIOAAEMbIMU XUMHUUYECKUMHU SIBICHUSIMU U
MpoIecCaMy, MPOUCXOMSIIMMU B MAaKpO- U MHKPOMHUpPE, OOBACHATH MPUYMHBI MHOTO0Opa3vs BEIIECTB;
YMEHHE HWHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX Y4YEOHBIX MPEIMETOB C IMOMOIIBIO
neJarora;

o npeacraBieHue o cdepax MpoPEecCHOHANBHON JIESITENBHOCTH, CBA3AaHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTIKEHUAX XUMUYECKON HAYKH; HAJIMYME OTBbITa PAOOTHI
C pa3nUYHBIMA HMCTOYHUKAMH WHGOpPMAIIMM 10 XUMHUHU (HAyYHO-TIOMYJISipHAsh JUTEpaTypa, CIOBapH,
CIIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON HA AJITOPUTM: YMEHHE OOBEKTHUBHO OIEHWBATH MH(OpPMAIUIO O
BEILIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM MPUMEHEHUH.

TpeOoBaHusi K NMpeAMETHBIM Pe3yJibTATAM OCBOCHUS Y4eOHOro mpeamera «XHMHSD», paclpeaesieHHbIE 0
rojaam o0y4eHusi



Pe3ynbpraTel mo rogam (QopMyIHpPYIOTCA IO HPHUHLMIYY AO0OABIEHUS HOBBIX PE3YJIbTaTOB OT roja K TOJy, YXKe
Ha3BaHHbIE B MPEABIAYLIMX roJax MO3UIUH, KaK IPaBUJIO, JOCIOBHO HE MOBTOPSIOTCSA, HO YUHUTBHIBAIOTCS (pE3yJbTaThl
OYEPETHOrO roJ1a 0 YMOIYAHUIO BKIFOYAIOT PE3YJIbTAThl MPEABLAYIINX JIET).

8 KUIACC

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHWUYECKUX IOHATHUI: aTOM, MOJIEKYJIa, XHMUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, CMECh (OAHOPOJAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAasi U MOJIEKYJSIpHas
Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHA Macca, MacCcoBast AOJIS XUMAYECKOIO 3JIEMEHTA B COCAMHEHUH, MOJIAPHBIN
00BEM, OKCHI, KHCIIOTA, OCHOBAHME, COIb, OEKMPOOMPUYAMENbHOCHb?, CTETIEHb OKHMCIEHUS, XMMHMYECKAs PEAKIus,
KJIaccu(pUKaluMs peaklMii: peakuu COeIUHEHHUS], PEAKIIMN PA3JI0KEHUs, PEaKIMU 3aMEIICHHs], peaKIIMi OOMEeHa, 3K30- U
DHIOTEPMUYECKUE PEAKLUU; Menai06ou d¢pgexm peaxyuu,; sAPO aTOMa, dIEKTPOHHBIA CION aroma, aTOMHas OpOWTalb,
paguyc aroMa, XMMHYECKas CBA3b, MOJSPHAs M HEMOJSApPHAs KOBAJICHTHAS CBSI3b, MOHHAs CBSA3b, MOH, KATMOH, aHWOH,
pacTBOp, MaccoBasi 10JIs1 BEIECTBA (MPOLIEHTHAs! KOHLIEHTPALUs) B paCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX MOHATUH (CM. M. 1) U NPUMEHATH 3TU MOHSATHUS IPH
ONMCAHUU BEIIECTB U UX IIPEBPALICHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBi€HHUS (OPMYJl BEIIECTB, MOJIEKYJSIPHBIX YpaBHEHHM
XUMHUYECKUX PEaKIMii, JIEKTPOHHOT O OalaHca;

OTpEENATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX; CTENEHb OKHCIEHUS 3JEMEHTOB B
OMHApHBIX COEAMHEHUSIX C OMOPOM Ha OIpeAeNieHUs, B TOM 4YHCIIe CTPYKTYpHUPOBAHHBIC, MPUHAIJIEKHOCTh BELIECTB K
OIpeneNéHHOMY KJIacCy CO€IUHEHHM Mo (opMyiaM; BUJ XUMUYECKOUN CBS3M (KOBaJIGHTHAs U MOHHAs) B HEOPraHUYECKUX
COEIMHEHUSX;

UMETh TMPEJCTABICHUE O CHUCTEME XUMHUYECKUX 3HAHHM, YMETh C IOMOLIBKO YYHUTENS IPUMEHSTH CUCTEMY
XUMHUYECKUX 3HAHUH, JJIs1 YCTAHOBJICHHS B3aUMOCBSI3H MEXIAY U3YYEHHBIM MAaTEPUAIIOM U IIPU MTOJYYEHUH HOBBIX 3HAHH,
a TakXe NpH padoTe ¢ UCTOYHMKAMU XUMU4eckoil mHpopmaryu. OpUeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH UMU Ha
0a30BOM YpOBHE, MIPUMEHSTH MPU BHIITOJIHEHUH YYEOHBIX 33JaHUI M PEIICHUU PACUETHBIX 3a/a4 C OMOPOM Ha aNrOpUTM
y4eOHBIX JEMCTBUI M3YUYEHHBIE 3aKOHBI U TEOPUH: 3aKOH coxpaHeHHus: macchl, [lepuonnueckuii 3akon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraJpo; aTOMHO-MOJIEKYyJIsipHas Teopusi. COOTHOCUTh 00O3HAa4YeHHs, KOTOPbIE

2 3H€CL " gajnee KypCuBOM 0003HaYarOTCS MJIaHUPYCEMBIC TPEAMETHBIC PE3YyJIbTAThl, KOTOPBIC MOTYT OBITH MOTCHIUAJIBHO JOCTUTHYTBI 06y‘laIOHII/IMCH C 3HP, HO HC
SIBJISIIOTCS 00SA3aTEIIbHBIMH.



umerotcs B Tabmuue «llepuoguueckass cucrema xumuueckux osieMeHtoB J[. 1. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij sapa, OOINee YHCIIO 3JIEKTPOHOB M
pacrpe/iesieHue UX IO JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI; HEOPraHWYECKHE BEIIECTBA; XUMHYECKHE pEakluu (M0 YHUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 (EKTy, 10 U3MEHEHHUIO CTEIEHU OKUCICHUS XMMHUYECKUX
AJIEMEHTOB) C ONIOPON HA CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX KJIACCOB, IOJTBEPKIas
ONMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C OTIOPOM HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX COCTaBa M CTPOCHHUSA; BO3MOXXHOCTH IPOTEKAHUA
XUMHUUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX MOCIIE MPEIBAPUTEIIBHOTO O0CYXKIEHHUS C MEeIaroroMm;

BBIUHCIISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO M MOJISIPHYKO MAacChl BEHIECTB; MAaCCOBYKO JOJI0 XHUMHUYECKOTO
anemMeHTa 1o ¢Gopmylsie COCIUHEHMS; MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE; MPOBOAUTH PACUEThl MO YpPaBHEHUIO
XUMHYECKON PEAKLIMH C ONIOPOU Ha aJITOPUTM;

IPUMEHSTh OCHOBHBIC OIEpaIldd MBICIUTEIBHON JEITEIbHOCTH — aHAJIM3 M CHHTE3, CpPaBHEHHE, 00O0OIICHHE,
CHUCTEeMaTH3alMs, KiIacCU(UKAINs, BBISBICHUE MPHUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YCHHUS CBOMCTB BEIIECTB H
XUMHUYECKUX PEAKIUHA, €CTCCTBCHHO-HAYYHbIE METOAbl II03HAHUS — HaOMIOJeHUe, H3MEpeHHe, MOJCIHUPOBaHUE,
AKCIIEPUMEHT (PeanbHblll U MbLCIeHHbI) TIOJI PYKOBOJACTBOM I€Jarora;

CJe0BaTh IpaBUJIaM IOJIb30BAHUS XMMHUYECKOW MOCYI0M M Ja0OpaTOPHBIM OOOPYIOBAHHEM, a TAKXKe IpaBUIaM
oOpallieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITIOJTHECHUIO JA0OPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJTYYSHHIO U COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (BOJOPO/Ia U KUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OMpPeAeIEHHOMN
MAaCCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH U MPOBOAUTH XUMUUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO
pacTBOpOB IIEJIOYEH M KHUCIOT C TIOMOIIBI0 HMHAUKATOPOB (JlakMyc, ¢eHondTasenH, METWIOpaHXk U Jp.),
MOATBEPKAAIOIIUX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC PEAKIMM Ha HOHBI) O]
PYKOBOACTBOM T€Jarora.

9 KNIACC

PACKpBIBATH CMBICJI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJia, MOH, KATHOH, AHHUOH,
IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKas
peakius, XUMHYECKasi CBSI3b, Menjiosou 3@gekm peakyuu,MOidb, MOJSIPHBIH O00BEM, pPACTBOP; DIICKTPOIHTHI,



HEAJIEKTPOJUTHI, IEKTPOIUTHYECKAsT JUCCOLMALIMS, PEAKIIMM MOHHOIO OOMEHa, KaTalu3aTop, XUMUYeCcKoe PasHo8ecue,
oopamumvle U HeoOpamumvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU, OKUCIUTENIb, BOCCTAHOBUTEIND,
OKHUCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTEpHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas ),
KpUCTAJUTMYECKAsl PEIIETKA, KOPPO3Uusi Memajlog, CHIA8bl, CKOPOCHMb XUMUYECKOU peakyuu, TPENENIbHO IOIyCTUMast
konneHTparwus (I1/IK) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHUH (CM. T. 1) U NPUMEHSATHh ATH MOHATUSA TPH
ONMCAHUU BEIIECTB U UX NPEBPALCHU;

WCIIOJB30BaTh 3HAKKM M CUMBOJIBI ISl (pUKCAIMK PE3YyJbTATOB HAOJIOACHUM, COCTaBieHUs (POpMysn BELIECTB U
YpaBHEHUN XHUMHUYECKUX pEAKIMW, 3aluCHU JIaHHBIX ycioBUM 3amad. Mcmonb3oBaTh 0003HAUECHMS, UMEIOIIUECS B
[lepuoauyeckoii cucteme u TabIuIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIE JIJIs1 BHITIOJTHEHUS 3aJaHUM.

OTPENENIATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3TUYHOTO COCTaBa;
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUM C OMOpoll Ha OmpenesieHus, B TOM YHCIE
CTPYKTYPUPOBAHHBIC; BUIbI XUMUYECKOU CBSI3U (KOBAJICHTHAS, MOHHAS, METAJUINUECKasi) B HEOPTaHUUECKUX COCTUHEHUSIX;
3aps] MOHA 10 XUMHUYECKOU (hopMyJie; XxapakTep cpebl B BOJHBIX pacTBOpaxX KUCIOT U IIETOYEH, mun Kpucmaiiuieckoll
peuémKu KOHKpemHo2o 6eujecmed;

packpbiBaTh cMbIch [lepuoauueckoro 3akona [[.M1. MenneneeBa u IeMOHCTPUPOBATh €r0 HIOHUMAHUE: ONUCLIBAMb U
xapaxmepuzoseams TabmuuHyo Gopmy [leproandeckoil CHCTEMbl XUMUYECKUX JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnma)y», mansie 1 O0JBIITHE IEPUOJIBI; COOMHOCUMb 0003HAYCHMUS,
KOTOpbIE HMEIOTCS B TMEPUOJUYECKON TaOIUIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsij sijpa, oOIIee YUCIO PJIECKTPOHOB U pacHpeielieHne UX MO AJIEKTPOHHBIM CIIOSIM); 0ObACHAMb
o01111e 3aKOHOMEPHOCTU B UBMEHEHUH CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCIMHECHUH B MpeJiesax MajlbiX MEPUOOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XMUMHUYECKUE AJIEMEHTHI; HEOPraHWYECKHE BEIECTBA; XMMHYECKHE peakiuu (M0 YUCIy U
COCTaBY yUYaCTBYIOIIMX B PEAKIMHU BEIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHHUIO CTETICHEH OKUCICHUS] XUMHUYECKUX
AJIIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKkTepru30BaTh (OMHUCHIBATH) OOMIME U CrenupUUECKUe XUMHUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
NMOATBEPAkKAasi ONMKHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUM C
OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JJIEKTPOJUTHUYECKON TUCCOLMALMKM KHUCIOT, LIEJI0YEeH M COJICH; MOJHBIE U COKpAIEHHbIC



YpaBHEHHUs pPEaKIMii MOHHOTO OOMEHA; ypaBHEHHUS pEeaklWi, MOATBEPKAAIOIIMX CYIIECTBOBAHHUE T'€HETUYECKOM CBS3H
MEX/1y BEIIECTBAMHU Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUNA IOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOIO
OanaHca 3TUX peaKlui;

IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS; BO3MOXKHOCTH NPOTEKAHUSI XUMUYECKUX
IpEeBpPALICHUH [TOCIIE IPEBAPUTEIBLHOTO 00CYKIEHHUS C IIE1arOroM;

BBIUUCIISIT OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJII0 XUMHYECKOIO
JJIeMEeHTa Mo (OopMyJie COEAMHEHHS; MAcCOBYIO JOJI0 BEUIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHUIO
XUMHYECKON PEAKLIMH C ONIOPOU Ha aJITOPUTM;

CJIeI0oBaTh MpaBWiaM I0JIb30BAHUSI XUMUYECKON MOCYAOW M JIabOpaTOpHBIM OOOPYJOBAaHUEM, a TAKKE IpaBUIaM
oOpalleHus! ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHMSIMH IO BBIMOJIHEHHUIO JTa0OPaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

MPOBOANTH PEAKIMH, MOATBEPKAAIOININE KAYECTBEHHBIM COCTAaB Pa3IWYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJIOpUI- OpOMUI-, HOAUN-, KapOoHaT-, pocdar-, cunmkar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI U HOHBI
U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX BEILECTB;

NPUMEHATh OCHOBHBIE OINEpAlMi MBICIUTEIBHON JAEATEIbHOCTH — aHaliu3 M CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMaTHU3allHIO, BBISIBIICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUI U3YUYEHHUsI CBOIMCTB BEILIECTB U XUMUUECKUX PEaKLU;
€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS — HAOIIOACHHE, U3MEPEHUE, MOJCIIMPOBAaHUE, SKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKlui B PACTBOPAX»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
bub6anorexka IHOK
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