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[TOACHUTEJIBHA A 3AITNCKA

Pabouast mporpamMmma mo XMMHUH JiJIsi O0Oy4YarOIUXCA C 3aJeP>KKON ICUXUYECKOTO
passutus (manee — 311P) Ha ypoBHE OCHOBHOTO 00IIEer0 OOpa30BaHUS COCTABIICHA B
COOTBeTCTBUM ¢ DenepalbHbIM TOCYIapPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIAPTOM
ocHOBHOTO 0bmero obpaszoBanwms (IIpuka3z Munnpocsemenus Poccun ot 31.05.2021 .
No 287, 3apeructpupoBan MuHuctepcTBoM roctuimu Pocculickoit ®enepanuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii atanTHPOBAHHOU
OCHOBHOM  00pa30BaTENbHOM MPOTPAaMMOW  OCHOBHOTO  00miero  oOpa3oBaHUs
o0yJaromuxcs ¢ 3aepKKOM MCUXUYECKOTo pa3Butusa (ogoopenHoi pemennem GYMO
o oo6memy oopazoBanuio (MpoTokosa oT 18 mapra 2022 1. Ne 1/22)) (manee — ITAOOII
OOOQ 3I1IP), IIpumepHoit paboueit mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (6a30BbIi ypoBeHb), [IprMepHOI mporpamMmoil BOCIUTAHUS OOYYaroIIMXCs
IpU TOJyYEHHH OCHOBHOTO OOLIEr0 00pa3oBaHHUSA, C YYETOM pPaCHpPECNICHHBIX IO
KJlaccaM  TpOBEpsAEMbIX TpeOoBaHMII K  pe3yidbTaTaM  OCBOCHHS  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUSI M DJIEMEHTOB
COJIEpKaHUs, PEICTABICHHBIX B Y HUBEpCAIbHOM Koaupukarope mno xumun, Konuenuu
MpenoiaBaHus yueOHOro mpeaMera « XuMus», B 00pa3oBaTelbHbIX OpraHu3anusx PO,
pean3yIONX OCHOBHBIE 00111€00pa30BaTENbHbIE TPOTPAMMBI.

O01mas xapakTepucTuKa y4eOHOT0 nmpeaMera « XuMushH)

VYyebuslii npeagmer  «XUMHS»  BXOOUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHay4YHbIE MpeaMeTh». B cucteMe ecrecTBeHHOHAy4YHOro 00pa3oBaHUs
XUMUS KaK y4eOHBIM peAMET 3aHUMAeT BaKHOE MECTO B TTO3HAHWU 3aKOHOB MPUPO/IbI,
(GbopMHUpPOBaHUM HAay4YHOW KapTUHBI MHUpA, CO3/IaHUU OCHOBBI XUMHUYECKHUX 3HAHWM,
HEOOXOIUMBIX JJI MOBCEIHEBHOM W3HMU, HABBIKOB 370POBOTO M 0€30MacHOro s
YyeloBeKa U OKpYXKarolled ero cpeasl o0Opaza KM3HM, a TakKe B BOCHHUTAHUH
DKOJIOTUYECKOM KYJIbTYPBI.

YcenemHocTh U3y4eHUs XMMUU CBSi3aHa C OBJAJEHUEM XHUMHUYECKUM SI3BIKOM,
coOnroieHneM TMpaBuil  Oe30macHOW pabOThl MpPH  BBIIOJHEHUHM XHMHYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBA3EH XUMUH C APYTUMU MPEIMETaAMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B c€0s OCHOBBI HEOPIaHUYECKON M OPraHMYECKON XUMUMU.
['maBHOM Husieel MporpaMMel SIBJIETCS CO3/1aHre 0a30BOr0 KOMIUJIEKCA OMOPHBIX 3HAHUN
0 XUMHUU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pAcCTy OOYyYarOUIUXCS M UX
0COOBIM 00pa30BaTEIILHBIM IMMOTPEOHOCTSIM.

B conmepxaHun TaHHOTO Kypca MPEACTABICHbI OCHOBOIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HW3YYECHHE COCTaBa M CTPOCHHS BELIECTB,
3aBUCHMOCTH HX CBOMCTB OT CTPOEHMS, IPOrHO3UPOBAHHUE CBOWCTB BEIIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUM U IyTEW YIPABICHUS UMU
B LIEJISIX MTOTYYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTndecKkyro OCHOBY M3yYEHHSI HEOPTaHMYECKOM XMMHUU COCTABIIIET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon /.M. MenaeneeBa ¢ kpaTkumu



CBEACHUSIMH O CTPOCHHMM aToMa, BHJAX XHMHYECKON CBS3H, 3aKOHOMEPHOCTAX
NPOTEKAHUSI XUMUYECKUX PEaKLIUH.

B u3yueHun Kypca 3HauMTENbHAs POJIb OTBOJAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
IOPOBEJCHUIO TMPAKTUYECKUX U JabOpaTOpHbIX pabOT, OMNMCAHMIO PpE3yJIbTAaTOB
YUEHUYECKOTO SKCIIEPUMEHTA, COOJIIOJCHHI0O HOPM M IpaBuil O€30MacHOil paboThl B
XMUMHUYECKOH JIabOpaTOpPHUH.

Peanuzanus naHHON porpaMMsl B rpolecce 00y4eHHs O3BOIUT 00yUYaroUIUMCs
¢ 3I1P ycBOUTH KITFOUEBbIE XUMUYECKHE KOMIIETEHLIUN U IOHSTh POJIb U 3HAUEHNE XUMUU
Cpeau Apyrux HayK O NMPpHUpOJIE.

H3ydyenne XxumMuu crnocoOCTByeT (POPMHUPOBAHUIO y OOYHYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHHUIO OOILIEHAyYHBIX METOJOB (HaOioJeHHe, H3MepeHue,
HKCIIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHs] HAy4HBIX
3HaHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBS35X C mpeaMeraMu « OKpyKarouiuii Mup»,
«®uzukay, «buonorusa», «l'eorpadpus», «MaremaTuka» U QOpMUPYET KOMIETEHLUH,
HEOOXOAUMBIE /1JIs1 IPOJIOJIKEHUS 00pa30BaHUsl B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMHUH CIOCOOCTBYET pa3BuUTHIO y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOI0  BOOOpa)keHUs, (YHKIMOHAIBHOM  TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH aHAJIW3UPOBaTh MH(POPMALMIO, MPEACTABICHHYIO B
pa3iauyHbIX (opMax. 3HAUUMOCTh IpeIMeTa JUIs Pa3BUTHUS KUZHEHHOW KOMIETEHLIUU
oOyuaromuxcst ¢ 3I[IP 3akmrouaeTcss B yCBOGHMHM OCHOBBI XMMMUYECKUX 3HAHUM,
HEOOXOIUMBIX MJIsi TIOBCEHEBHOM >KM3HM; HAaBBIKOB 30OPOBOTO U 0OE€30MacHOrO AJis
YelloBeKa M OKpYXalolle ero cpeasl o0pasza *u3HU; (GOPMUPOBAHUU KOJOTUUECKON
KYJbTYpBHI.

[TporpamMma oTpaxkaeT cojaep:kaHue OOydeHHUs MpeAMETy «XHUMHUS» C YIETOM
0co0bIX 00pa3zoBaTeibHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeIMeToM «XUMUS MPEACTABISET ONPENeICHHYI0 TPYAHOCTh AJi OOydaromuXcs ¢
3IIP. D10 CcBs3aHO C OCOOEHHOCTSIMHM MBICIIUTENBHON AESTENbHOCTH, IEPUOANYECKUMU
KOJIe0AHUSIMU BHUMAHUS, MAJIbIM 00BbEMOM NaMSTH, HEIOCTATOYHOCTBIO OOIIEro 3anaca
3HAaHUU, MOHW)XEHHBIM I103HABATEJIbHBIM HHTEPECOM U HHU3KUM YPOBHEM pEYEBOIO
pa3BUTHS.

JUia mpeoponeHus TPYJHOCTEH B HM3y4yeHUM Y4eOHOro mnpeamera «XHUMMsD)
HeoOXxoauMa afanTtanus o0bemMa U XapakTepa yueOHOTro MaTtepuala K 03HaBaTEIbHbIM
BO3MO>KHOCTSIM JTaHHOM KaTeropuu O0y4aroluxcs, Y4eT UX OCOOEHHOCTEW Pa3BUTHSL:
HCIOJIb30BAaHNE QJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXIIPEAMETHBIX CBA3EH,
MOCTENIEHHOE YCIIOKHEHHE N3y4aeMoro MaTepuaia.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBIATh B3aUMOJCHCTBHE Ha
ITOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Marepuasl peKOMEHIAYETCS M3ydaTh B IPOLIECCE NMPAKTHYECKON
AesTeIbHOCTH. BO3MOXKHO BBIJIENIEHHE OTJEIbHBIX YPOKOB Ha PEIICHHUE 3a/1a4 B CBSI3U CO
CIIO)KHOCTBIO aHaim3a TekcTa oOyvarommmuca c 3IIP. Opranunyeckoe eauHCTBO
IPAKTUYECKON W MBICIUTEIbHOW NEATEIbHOCTH OOYYaroIIMXCS Ha YPOKaX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMUYECKUX 3HAHUN U
ymeHuid. Ocoboe BHUMaHHME MPU M3YUYEHUH XUMHH YJEISIETCd U3YUYEHUIO «CKBO3HBIX)»
HNOHATUN U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHHUS MaTepraa.
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Heau n 3axa4n n3yvyeHus y4eOHOro npeamera « XuMus)

Obwue yenu wu3ydeHHs ydeOHOro TmpeaMeTra «XHUMHS» TMPEJCTABICHB B
[IpumepHoOil  paboueli  mporpaMMe OCHOBHOrO  oOmero oOpas3oBaHuss. OHu
aKTyaJU3UpOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
oOpa3oBaHMsI, HANPaBICHHOCTH OOy4Y€HUS Ha PAa3BUTHE M CAMOPAa3BUTUE JIMYHOCTH,
(dopMupoBaHHe €€ MHTEIEKTa M 00lel KyJapTypbl. OOydeHHEe YMEHMIO YUYMTHCS U
IPOAOJDKATh CBOE 00pa30BaHNE CAMOCTOSTEIBHO B HACTOSIILIEE BPEMS SIBIISIETCSI OJJTHOU U3
BaXHENIINX PYHKIMN y4eOHBIX IPEIMETOB, B TOM YHCIIE U « XUMUN.

Hnsa oOyuaromuxcst ¢ 3P, tak ke, kKak U A7 HOPMATHBHO Pa3BUBAIOLINXCSA
CBEPCTHUKOB, OCBaMBAIOILIIX OCHOBHYIO 00pa3oBaTeNbHYIO nporpammy,
JOMHUHHPYIOLLEE 3HAUCHNE TPUOOPETAIOT TAKUE Yeau, KaK:

" (popmMupoBaHME  MHTEJUIEKTYalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO PELICHUH, CHOCOOHOMN
alarTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUAM KU3HU;

" HanpaBJCHHOCTb OOYYEHMsI Ha CHCTEMaTHYECKOe MNPUOOILIEHUE ydaluuxcs K
CaMOCTOSITEJIBHOM ITO3HABATEJIBHOM JACSATEIBHOCTH, HAyYHBIM U IIPAKTUYECKHUM
METOJaM NO3HaHMs, (OPMUPYIOLIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEMN K
XUMUH;

" obecreueHune yCIOBUM, CIIOCOOCTBYIOIMUX MPUOOPETEHNIO 00YUaIOIIUMUCS OTBITA
pa3HOOOpa3HON AESITENIbHOCTH, TO3HAHUS M CAMONO3HAHMS, KIIFOUEBBIX HABBHIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHHUE ISl PA3ITUYHbIX
BUJIOB JESITENBHOCTH;

" (popmupoBaHue yMeHUI 0OBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOIIEro MUpa Ha
OCHOBAaHUM 3HAHUI U OIBITA, [IOJYYECHHBIX IIPU U3YYCHUU XUMMUH;

" (popmupoBaHuEe y OOYYAIOIIMXCS T'YMAHUCTHUECKMX OTHOILIECHUN, MOHMMAaHUs
LEHHOCTU XUMUYECKUX 3HAHUMU NIl BBIPAOOTKU 3KOJIOTMYECKH L[EJECO00Pa3HOTOo
NOBE/ICHUSI B OBITY W TPYJOBOW JEATEIBHOCTU B ILIEJIAX COXPAHEHHUS CBOETO
310POBbS M OKPYKAKOUIEH IPUPOIHON CPENIBI;

" pa3BUTHE MOTUBAalMM K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUI0 Ha OCHOBE YCBOEGHHsI OOIIEYEIOBEUYECKUX ILIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(UIIS M HANPaBICHHOCTH JajlbHEHUIIEro
oOy4eHwus.

Kypc nampasieH Ha pelnieHue ciaeayonmx 3a0ay, 00eCIeUnBaIOIINX PeaTn3aIiio
JUYHOCTHO-OPUEHTHUPOBAHHOTO U JIE€ATEIBHOCTHOTO IMOAXOJI0B K OOYYEHHUI0 XHMHUU
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 0011I€TO 0Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYAIBHBIX CHCTEMATU3HPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX IMPEBPALICHUAX M IPAKTUYECKOM IPUMEHEHUU; OBJAJACHUE
NOHATUIHBIM aNIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMMUY;

" 0CO3HaHHE OOBEKTMBHOM 3HAYMMOCTUM OCHOB XHMMHYECKOM HayKH Kak oOiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMHUUYECKUX IPEBPALLCHUA HEOPTraHUYECKUX U
OPraHMWYECKHUX BEIIECTB KaK OCHOBbI MHOTIMX SIBJICHHM JXHBOW W HEXKHBOU
IPUPOJIbI; YIIyOJeHUe MPEICTABICHUM 0 MaTEpUAILHOM €IUHCTBE MUPA;



" OBJIaJICHUE OCHOBAMH XUMHYECKOU TPAMOTHOCTH: CITIOCOOHOCTBIO aHATM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYAIIUN, CBSI3aHHBIC C XUMUEH, HABBIKAMHU
0e3omacHOro oOpallleHusi C BEIIECTBAMHU, MCHOJIb3YEMBIMU B TOBCEIHEBHOM
KU3HM, YMEHHEM aHaJIM3UpOBaTh W IUIAHUPOBATH SKOJOTUYECKH Oe30IacHOe
MOBEJICHHE B LIEJSAX COXPAHEHUS 3J0POBbS U OKPYKAOIIEH CPEbI;

* (GopMHpOBaAHNE YMEHHI yCTAHABIMBATH CBSI3M MEXAY PEabHO HAOIIOJAEMBIMU
XUMHUUYECKUMH SIBIICHUSIMU M TPOIECCAMM, MPOUCXOSAIIMMH B MHUKPOMHUpE,
OOBSCHITh TPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh HMX CBOMCTB OT
COCTaBa U CTPOEHUSI, & TAKKE 3aBUCUMOCTb MPUMEHEHUS BEUIECTB OT UX CBOMCTB;

" [pUOOpPETEHHE OMbITA MCIOJb30BaHUS PA3JIMYHBIX METOJIOB M3YyUYEHHMs BEILECTB,
HAOJIOICHUS 332 UX MPEBPAIICHUSIMU MPU MPOBEICHUN HECIOXHBIX XMMHUUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAHUEM JIA0OPATOPHOTO O0OPYAOBaHUS U IPUOOPOB;

" (opMHpOBaHHE MPEICTABICHUNA O 3HAYEHUHM XUMHUYECKOW HAyKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX MpoOJIeM, B TOM YHCIE€ B NpPeaOTBpaIICHUU
TEXHOTE€HHBIX U SKOJOTHYECKUX KaTacTpod.

Oco0eHHoCTH 0TOOPA M agaNTAllUM Y4eOHOI0 MaTepHuaJia o XMMHUH

OOyuenune yyeOHOMY MpenMeTy «XHMHS» HEOOXOAWMO CTPOUTH HA CO3AAHUU
ONTUMAJIbHBIX YCJIOBUU IS YCBOCHHUS NMPOTPaMMHOIO Marepuana OO0Yy4aroIIUMUCS C
3[1P. Bonbiioe BHMMaHue AOJDKHO OBITH yAEJICHO OTOOpY yueOHOro marepuaia B
COOTBETCTBUU C MPHUHIIUIIOM JAOCTYITHOCTH IPH COXPaHEHHH 0O0IIero 0a30BOro ypoBHS.
OH 10J1KEeH 10 COAePKaHUI0 U 00beMy OBITh aanTUPOBAHHBIM 1151 oOydatonuxcs ¢ 3I1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTeIbHBIMU MOTpeOHOCTAMU. CrieyeT 00JIerYnTh
oBinazeHne wmarepuasioMm oOydaromumucs ¢ 3P mocpeactBoM ero aeTaibHOTO
OOBSICHEHUSI C CHCTEMaTHYECKHMM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B
NPUMEHEHUN 3HAHUWA C HKCIIOJIb30BAHHEM MPHEMOB alTOPUTMU3AIMH U BHU3YaJTbHBIX
orop, 0Oy4eHus: CTPYKTYpPHUPOBAHHIO MaTepHUaia.

Bonbiioe 3HaueHue A MOJHOLEHHOTO YCBOCHMS Y4eOHOIO MaTepuana MMeEeT
OIopa Ha MEXIIPEIMETHBIE CBS3H BOIPOCOB, M3Y4aeMbIX B JaHHOM Kypce, C TaKUMHU
yueOHpiMH TipeameTramu  Kak «['eorpadmsy, «Dusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH W TOT >K€ Yy4YeOHBI Marepuan C pasHbIX TOYEK 3pEeHHUf,
MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyYILEMY OCMBICICHHUIO, Oojiee MPOUYHOMY
3aKpEIUICHHUIO MOTYYSHHBIX 3HAHUHM U TPAKTHUECKUX YMEHUH.

[Tpu moaroToBKe K ypoKam yuduTedb JODKEH MPEeIyCMOTPETh (POPMUPOBAHUE Y
oOyJaroluxcsi yMEHUM aHaIU3UpOBaTh, CPAaBHUBATH, 0000IIATh U3ydYaeMblil MaTepHall,
IUTAHUPOBATh MPEJACTOANIYI0 pPadOTy, OCYUIECTBIATH CAaMOKOHTpoib. Heobxomumo
MOCTOSIHHO CJIEUTh 3a TMPaBUIBHOCTHIO PEUEBOTO O(OPMIICHUS BBICKA3bIBAHUN
obOyuaroruxcst ¢ 3I1P.

B cBs3u ¢ OCOOEHHOCTSIMH MOBEAEHUSH NesTeNbHOCTH obOyuaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHW30BAHHOCTh) HEOOXOAMM CTPOXKAWUIIMKA  KOHTPOJIb
COOJIOICHNS TIPABMJI TEXHUKHU O€30MAaCHOCTH MPH MPOBEACHUU JIA0OpaTOPHBIX padoT B
XUMHUYECKOM KaOHHETe.



IIpumepHbIe BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTreibHBIMH MOTPEOHOCTAMHM U 00eCleYUBAKIINE OCMbICJIEHHOE OCBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUMHI»

Conepxxanue BUIoB AesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xumuun
OTIpe/EIAeTCsl UX 0COOBIMU 00pa3oBaTeabHbIMU NOTPeOHOCTIMU. [loMrMO mIMpPOKO
ucrnonabzyeMbix B OOIT OOO o6mmx /st BceX 00Yy4YaroIIMXcsi BUIOB JEATEIBHOCTH
CleyeT YCWIUTb BHJIBl JACITEIBHOCTH, CHeUu(UUYHBbIE [ JAHHOM KaTeropuu
oOyuaromuxcsi, 1y 00eCredeHns] OCMBICICHHOTO OCBOEHUS COJIEp>KaHUsl 00pa30BaHMUs
10 MPEAMETY: YCUIEHUE NPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; YEpPEAOBAHHE BUAOB JEATEIbHOCTH, 3aJ€UCTBYIOIINX DPA3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTEpHUaJIa C OMOPOK Ha AJITOPUTM; «IIOIIArOBOCTHY B
U3YYEHUU MaTepHala; MCIIOJIb30BAHUE JIOMOJIHHUTEIbHON BU3YyalbHON ONOpPHI (IUIAHBI,
o0pa3sipl, CXeMbl, IA0JIOHBI, OTIOpHbIe Tabnuiibl). i pa3Butus y ody4daromuxcs ¢ 3[1P
YMEHMsI JeNaThb BbIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEYEBOrO BBICKA3bIBAHMS
HEOOXOMMO MCIIONIb30BaTh ONMOPHBIE cI0Ba U Kiuile. Oco00e BHUMaHUE CIIEIYET
YIEIUTh 00YUEHHIO CTPYKTYPUPOBAHUIO MaTEpHUalia: COCTABIEHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJ€HHME TaOJMIL, COCTABJIEHUE KJIACCU(PHUKALUU C
0003HaYEHHBIMU OCHOBAHUSAMH JIJIS KJIACCU(MKALIMU U HATIOJIHEHNE UX IIPUMEPaMU U JIp.
[TpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas JieKcuka cooTBeTcTBYeT OOII
000.

s obydaromuxcst ¢ 3[IP cymiecTBeHHBIMH SIBISIIOTCS. TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajioM 1o mnpeaMmery. lIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTEsIbHA BU3yallbHAs
HOJJEPAKKA, AITOPUTMBI paOOTHI C ONPENEICHUEM, ONTIOPHBIE CXEMBI AJIs aKTyaau3aluu
TEPMHUHOJIOTUH.

MecTo yueOHOro npeaMera « XuMus» B y4eOHOM IIaHE

B cootBerctBum ¢ ®enepanbHbIM TrOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTI'O OOIIEro 0Opa3oBaHUsl Y4eOHBII MpenaMeT «XuUMUs» BXOJIUT B
OpeaIMETHYI0 00s1acTh «ECTEeCTBEHHOHAyUHbIE MPEAMETb U SBISIETCS 00513aTENbHBIM
IUI U3YUYEHHUS.

Y4eOHbIM IIJITaHOM Ha €€ u3ydeHue OTBeNeHO 136 yueOHBIX YacoB — MO 2 4 B
HEJENo B 8 1 9 Kjaccax COOTBETCTBEHHO.

Conepxanue yueOHOro mpeamera «XuMus», npeactaBieHHoe B [IpumepHoii
paboueii mporpamme, cootBeTcTByeT ®I'OC 00O, pazpadotano ¢ yuetom [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUsI [0 yueOHOMY
npeaMery  «Xumus», COOTBETCTBYyeT IIpuMepHOM amanTUpOBaHHOM OCHOBHOM
o0pa3oBaTenpHON MPOTpaMMe OCHOBHOTO o0O0mero oOpa3oBaHHs OOYyYarolmuxcsi ¢
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHSL.



COHEPXAHUE YUEBHOTI'O ITPEAMETA «XUMMUA»

8 KUIACC

IlepBoHaYa/IbHbIe XUMUYECKUE MIOHATHSA

[Ipeamer xumun. Ponb xumuu 6 scusznu yenoeexa'. Tena u Bemectsa. Pu3nuecKue
CBOMCTBA BEILIECTB. ATpEeraTtHOe COCTOSIHUE BEILIECTB. Xumus 6 cucmeme Hayk. YUcCTbIe
BemecTBa u cmecu. CrocoObl paznenenus cMmeceid. [IpaBuna 6e3omnacHoro oopaiieHus ¢
BEILIECTBAMU M JIA0OpaTOpHBIM oOoOpynoBaHueM. [lousamue o memooax NO3HAHUA 8
XUmMUuuU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBbHAS aTOMHAs Macca. [IpocTeie U cokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas ¢opmysna. BaaeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENIbHAsT MOJEKYJSIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO 3JIEMEHTA B COCIMHEHUMU.

@uznueckne M XUMUYECKUE sBIEHHs. Xumuyeckas peakuus. [IpusHakum
XUMUYECKUX PEAKUUH. YPpaBHEHHS XMMHUYECKHX pEaKLUHid. 3aKOH COXPAaHEHHsI MacChl
BemecTB. Knaccudukanus XUMHYECKMX peakiuid (COCTMHEHWs, Pa3lIOKEeHHUS,
3aMelIeHus, 0OMeHa).

XHUMUYECKHUIN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYIO0H, ¢ MpaBUIaMU
paboThl B jabopatopuu U nmpuémMaMu oOpalieHus ¢ J1abopaTOpHBIM 000PYI0BaHUEM;
U3y4YeHUE M ONHCaHhe (PU3MUECKHMX CBOWCTB OOpa3lOB HEOPraHWYECKUX BEILECTB;
HabOo1eHre pu3nyecKux (IUIaBIeHUE BOCKA, TasHUE JIbJIa, pACTUPaHUE caxapa B CTYIIKE,
KUTIEHUE W KOHACHCAIIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICCTBUE MeJa C KUCIOTOM) sBJICHUH, HAOMIOJAEHUE U OMUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUUYECKUX peakuuid (pa3fioKeHUue caxapa, B3anuMOJICHCTBUE
CEpHOI KUCIIOTHI C XJIOpUI0M Oapusi, pazioxenue ruapokcuna meau (I11) mpu narpesanum,
B3aUMOJICUCTBHE Kene3a ¢ pacTBopoM coiu Menu (II));u3yuenne cmocoOoB pa3aeneHus
cMecedd (C TIOMOINBIO MarHuTa, QUIBTPOBAHWE, BBIAPUBAHUE, JTUCTUILIAIINS,
xpomarorpadusi), TpoBEACHUE OYNCTKHA TMOBAPEHHON COJIM; HAOIIOJEHUE W OTHCAHHE
pEe3yJAbTAaTOB MPOBEJCHUS ONbITa, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacChl;
CO37laHUE MOJIENE MOJIEKYII (IIapOCTEPIKHEBBIX ).

Bakueiue npeacraBuTeI M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kucnmopon — simeMeHT M mpocrtoe
BenlecTBo. Haxoxknenue kuciaopoaa B mpupoje, pusndeckue u XMMUYECKUe CBOMCTBA.
Peakuuu ropeHus mpOCTBHIX U CIOXKHBIX BemecTB. CrocoObl MOMyYeHUsl KUCIOpoJa B
nabopatopuu u npomviuiiennocmu. llpumenenne kucinopona. Ilonstue o6 oxcuuax.
Kpyrosopot kuciopoaa B npupoae. 0301 — aniomponuas Mooupurayus Kuciopood.

Tennosoti 3¢pgpexm xumuueckou peakyuu, mepmMoxXumMuyecKue ypagHeHus, 3K30- 1
OHAOTEPMHUUYECKUE PEAKUUU. TOnIUBo: y20ub u MemaH. 3azpasHerue 6030yXa, YCUlEHUe

! 3I[€CL " Jajie€ KypCuBoOM 0003HAYCHBI TCMBbI, U3YUCHUC KOTOPBIX MIPOBOJAUTCA B O3BHAKOMUTCJIILHOM ILJIAHE. Hez[aror
CaMOCTOATCJIIbHO OIPCALCIACT 00beEM n3y4acMoro mMmarepuasia.
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NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOS.

Bonopon — snemeHT u npocrtoe BemiectBo. Haxoxknenue Boaopona B MPUPOJE,
¢du3MYecKue U XMMUYECKUE CBOMCTBA (Ha MpUMepe B3aMMOJICUCTBUS C HEMETaNIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOObL noyuerusi. [IoHsITHE 0 KUCIOTaX U COJISX.

KonuuectBo BemectBa. Monb. MonsipHass mMacca. 3akoH ABoraapo. MoJisipHblii
00BEM razoB. Pacuersl o xumuueckoi popmyse. Pacuerst MaccoBoi A0IM XUMUYECKOTO
AJIEMEHTa B COSAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHONW MacChl, MOJIIPHOTO 00beMa
ra3oB. PacuéTbl o XUMHUYECKUM YPABHEHHSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocras, crpoeHue U MOJIEKYJIbl. Boda kak
pacmeopumens. PactBopel. [lonamue O HacblujeHHbIX U HEHACLIUEHHBIX pAcmeopax.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOM J0JIM BEIIECTBAa B
pacTBope (MpOLIEHTHAs KOHIEHTpamus). MaccoBas J0Jsl BElIeCTBa B PacTBOpE.
Xumuueckue cgoticmea 800bl (pasnodicenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peaxyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
Ionsamue 06 ocnosanusx. Ponvs pacmeopoe é npupooe u 6 scusHu uenosexa. Kpyeoeopom
800bl 8 npupooe. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OYUCTKA NPUPOIHBIX BO/I.

Baxuenmme  K1acCcbl  HEOPraHUYECKHX COCIMHEHUH. Knaccudukanus
HeopraHmdeckux coeauHeHnid. OKCHUIBI: coCTaB, Kiaccudukausi (KUCIOTHEIE,
OCHOBHBIC, am@omephble, Hecoleobpaszyiowue - Ha npumepe okcuoa yeinepooa (I1) u
oxcuoa azoma (1)), nomenknamypa. Illonyuenue u XUMUYECKHE CBOMCTBA OKCHOB
(B3auMoeicTBHE C BOJIOW, KuciaoTramu, Iuenodyamu). OcHoBanus. Kiaccudukanus
OCHOBaHM: WIENOYM M HEpPacTBOPUMbIE OCHOBaHMsS. HoMeHKnIaTypa OCHOBaHHIA.
duznyueckre U XUMUYECKHE CBOWCTBA OCHOBaHUU (B3aMMOJIEWCTBHE C OKCHJIaMHU
HEMETAaJUIOB, KUCIOTaMH, COJIsIMU). [lonyuenue ocHo8auui.

Kucnotsl: coctaB, kinaccudukaiys, HOMEHKIATypa, GU3MUECKUE U XUMUYECKUE
CBOMCTBa (B3aUMOJICMCTBUE C MeETaUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMH,
COJISIMU, Ha IPUMEPE COISIHON U CEPHOM KUCTIOT), Cnocobbl noydenus. P akTHBHOCTH
metauioB H. H. beketora. Conu (cpeHne): HOMEHKIIATypa COJeH, cnocobwl noyuenus,
B3aUMOJICHCTBHUE COJIEH C METAJTIaMH, KACJIOTAMH, IIEJI0YaMH U COJISIMU, TIPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX THUAPOKCHUAAX (Ha TpUMEpE LHMHKA U aIIOMUHUL):
XumuuecKkue ceoucmea (63aumooeicmeaue ¢ KUCIOMamu U Weaodamu, pasiodcenue npu
Hazpeeanuu) u noaydenue.

['enetnueckass CBA3b MEXKAYy KjacCaMW  HEOPTaHUYECKUX  COCTUHEHUH.
['eneTnueckue psbl.

XUMHUYECKHUI IKCIIEPUMEHT: KaUeCTBEHHOE OIpPEAEIICHUE COAEpKaHUsl KUCIOpOoIa
B BO3/yX€; MOJyYEHHE U U3yUYECHHE CBOMCTB KUCIOpPOAA; HaOIIOJEHUE B3aUMOJIECHCTBUSA
BEIIIECTB C KUCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHUS M TIPEKPAIICHUS TOpeHUs (TIoKapa);
O3HAKOMJIEHHE C 00pa3iamMu OKCHJIOB M ONTMCAHUE WX CBOMCTB; MOJYyUYCHHUE U M3yUCHUE
CBOMCTB BOJIOpOJa (TopeHue); HaOI0JeHne 00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb;
HCCIIeIOBaHNE OCOOCHHOCTEH PAacTBOPEHMsI BEUIECTB C Pa3IMYHON PacTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA;
B3aUMO/ICUCTBUE BOJbI C METAJTIAMU (HAaTPUEM U KaJbleM) (BO3MOKHO HUCIOJb30BaHUE
BHUJICOMATEPHAIIOB); OMPENIEICHUE PACTBOPOB KHUCIOT H IIEJIOYeld C TOMOIIBIO
UHAMKATOPOB; HCCIEA0BaHNE 00Pa3l0B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;



HaOIIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PAacTBOpax KHUCJIOT M IIEJIOYCH;
n3yueHune B3aumojierictBusi okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METaJlJIaM{, PEaKUWil HEUTpalM3alMM; IOJy4eHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pACTBOPA COJIU; PELIEHUE IKCIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe «BaxxHenme Ki1acchl HEOPraHMYECKUX COEIUHEHUI.

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumMu4eckux 31eMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB. XMMHUYeCKas

cBsi3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBble MONBITKU KJIaCCU(PUKALIMU XUMUYECKUX AeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX AJIEMEHTOB (LIEJIOYHBIE U IIEJI0YHO3EMENIbHbBIE METAILIbI, FAJIOT€HbI, UHEPTHHIEC
rasbl). DiemeHmol, KOmMmopwle 06pazyom amgpomeprvie OKCUObl U 2UOPOKCUODL.

[lepnognueckuii 3akoH. llepumoanueckass cucremMa XHUMHYECKHX DSJIEMEHTOB
. U. MenneneeBa. Koporkonepuoanas u onunxnonepuoouas Gopmsl Ilepuoanaeckoit
cuctembl xumuueckux aneMeHToB . 1. Menaeneesa. [lepruonbl v rpynibl. GU3ndecKkuii
CMBICJI OPAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U IPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM3zomonsi. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEeK aTOMOB MepBbIX 20 XxuMHUecKux 3neMeHToB [lepuomuueckoit
cucrembl JI. WM. MenneneeBa. XapakTepuCTHKAa XHMHMYECKOTO JJIEMEHTA IO €r0
nonoxxenuto B [lepnonnueckont cucreme /1. . Menneneena.

3axonomepHocmu U3MeHeHUs. C8OUCE INEMEHMO8 MAIbIX NePU0008 U 2NAGHbIX
noozpynn, 8 3A8UCUMOCMU OM aMOMHO20 (NOpsA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 OJis
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuénwlil u epaxrcoarun.

Xumuueckasi cBsa3b. KoBaneHTHass (mosisspHas W HENOJsIpHasi)  CBS3b.
DnexmpoompuyamenbHoOCms amoMo8 XUMUYECKUX s1emenmos. IoHHas CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel
OKHCJICHHS U BOCCTAHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI OSKCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJICUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMM KHUCJIOT M ILIEIOYEH;
IPOBEJEHUE OIBITOB, MJUTIOCTPUPYIOLINUX TPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

MexnpeaMeTHbie CBA3H

Peanmu3anus MeXnpeIMETHBIX CBSI3€M NpH HM3YyYEHHH XUMUHM B & Kiacce
OCYIIIECTBIISIETCS Uepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK
U TOHSTUH, SBISIOIIMXCS CUCTEMHBIMH JJIsI OTACNIBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIHUKJIA.

OO11e ecTeCTBEHHO-HAYYHbBIE OHSATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHs], 3aKOH,
aHaln3, CHUHTE3, KiIaccu(uKaluus, NEPUOAUYHOCTb, HAOIIOACHHE, 3KCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEb, SIBJICHUE.

dusnka: mMaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUH 3apsii, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUE BEJIMUYMHBI, CIUHUILBI U3MEPEHHUS,
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KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJbl, TOPHBIE TTOPOJIbI, TOJIE3HBIC
MCKOIIaeMbI€, TOTTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKkuusi

[lepnognueckuii 3akoH. llepumoanueckass cucTteMa XHUMHYECKHX DIIEMEHTOB
J. N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIBLMSA U UX COCAUHEHUHN B
COOTBETCTBHUM C MOJIOKEHHEM DJIEMEHTOB B lleprnoandeckoi cuctemMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUAbl XHWMHYECKOM CBA3U. THIBI KPUCTAILIMYECKHUX
PELETOK, 3d8UCUMOCMb CEOUCME BEeUeCm8a Om Muna KpUCmMAaiIudeckol peuémrku u
8UOA XUMUYECKOU CBA3U.

Krnaccudukanys u HOMEHKIaTypa HEOPTAaHUYECKUX BEIIECTB (MEXTyHAPOIHAS U
TpUBHaIbHAsA). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IUYHBIM Kiaccam
HEOPraHMYECKUX COCAUHECHUMN, TCHETUUECKAS CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanys XuMUuecKuX peakiuil o pa3IuvHbIM MpU3HAKaM (10 YUCTY |
COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEMIECTB, MO TEIUIOBOMY 3(DPeKTy, IO M3MEHEHHUIO
CTENEHEH OKHUCJICHUS] XUMHUYECKUX DIEMEHTOB, IO 00pamuMocmu, no Yuacmuro
Kamanuzamopa). IK30- U SHAOTEPMUYECKUE PEaKUU. 1epmoxumuieckue ypagHeHusl.

llouamue o cxopocmu xumuueckou peakyuu. [lonamue 06 obpamumvlx u
Heobpamumuvlx Xumudeckux peaxyusx. llonamue o0 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusx. [lonamue o xumuyeckom pasnogecuu. Cmeujenue Xumuiecko2o pasHo8eCuUsl.
Daxmopwl, eruAOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJOHCEHUEe XUMUYECKO20
PAasHOGeCUsL.

OKHUCAUTETbHO-BOCCTAHOBUTEIIHHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENHHOM peakiuu. COoCTaBICHUE YPAaBHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINN C UCTIOIB30BAHIEM METO/Ia AJIEKTPOHHOTO OasiaHca.

Teopust PMEKTPOIUTUYECKON AUCCOIUALIUU. DIEKTPOIUTHYECKAsT TUCCOLMAIUS.
DIEKTPOJUTHI U HENEKTPOIUThI. KaTHOHBI, aHUOHBI. Mexanusm ouccoyuayuu eewecms
C PA3IUYHBIMU 8Uudamu xumudeckou ceésasu. [lonamue o cmenenu ouccoyuayuu. CUuabHbIC
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakuuu noHHoro oomeHa. YciaoBHs MPOTEKaHUSI pEaKIMii MOHHOTO OOMEHa /10
KOHIA. [TonHbIE U COKpalllEHHBIE HOHHBIE YPABHEHUS pEaKUni. XMMUYECKUE CBOKWCTBA
KHUCJIOT, OCHOBAaHMM M COJIell B CBeTe MpEACTaBICHUN 00 3JIEKTPOIUTHYECKON
muccounanmu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KaTUOHbI UM aHHOHBL:
XJopua-, OpoMuna-, uoaua-, cyiabdar-, KapOoHaT-, CUIMKaT-, (ocdar- aHUOHBI;
TUAPOKCUJI-MOHBI; KATUOHBI aMMOHMUSI, MarHusl, Kajiblus, allOMUHUS, skere3a (2+) u (3+),
Menu (2+), uHKa, MPUCYTCTBYIOIIUE B BOJIHBIX PacTBOpax.

XUMHYECKHM SKCIIEPUMEHT: O3HAKOMIJIEHME C MOJCIISIMU KPUCTAIUIMYECKUX
pPEmETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB W HEMeTa/uioB (TpaduTa U aimMasa),
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CIOKHBIX BEIIECTB (XJIOpUJA HATpus); UCCICAOBAHUE 3aBHUCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOUUALIMN KUCIIOT, MIETOYEN 1
cojiei  (BO3MOXXHO HCIIOJIb30BAaHME  BUJIEOMATEPHUANIOB); TPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TMPOTEKAHUsl peakiMii MOHHOro oOMmeHa (oOpa3oBaHuE
ocaJika, BBbIJIEJIEHUE ra3a, 0O0pa30oBaHUE BOJIbl); OINBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil  (ropeHue, peakiuu  pasoKeHHus,
COEIMHEHHUS); Paclo3HABaHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIbI0 KauyeCTBEHHBIX
pEeaKuuii Ha HOHBI; PEIIEHUE DKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTtansbl U X coeIMHEHUSI

OO6miasi  xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnyeckre CBOMCTBA MPOCTHIX BEUIECTB
— TaJIOTEHOB. XMMUYECKHUE CBOMCTBA Ha MPUMEpE XJI0pa (B3aUMOJEHCTBUE C METAJIJIAMH,
HEMETaJIaMHd — BOJOPOJOM U KHCIOPOAOM, wenouamu). Xmopoomopoa. CoisHas
KHUCIIOTAa, XUMHUYECKHE CBOIICTBa, noayyeHue, TpUMEHEHUe. [lelicmgeue xnopa u
XJI0p08000p00a Ha Oop2aHusm uenoseka. BaxHelne XJIOpHUIbI U WX HAXO0XKICHUE B
pupoie.

OObmas xapaktepuctuka 531aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOCHHS
aTOMOB KUCJIOPOJa U cepbl. XapaKTepHbIEC CTETICHU OKUCIICHUSI.

Crpoenne ¥ (¢uU3MUECKHUE CBOMCTBA MPOCTHIX BELIECTB — KUCIOpOJa M CEPBHIL.
AnnoTrpornHble MOAU(HUKAIKMKA KHCIOpOJa M Cephl. XHMMHUYECKHE CBOWCTBA CEpBI
(B3auMoOJeHCTBUE C Hememallamu — BOJOPOJIOM U KHUCJIOPOJIOM, MeETaulaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢u3MYecKue U XMMUYECKHE CBOWCTBA (KUCJIOTHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA).
Oxkcunpl cepbl Kak MPeCTABUTENU KUCIOTHBIX OKCUIOB. CepHas KHUCIIoTa: PU3nyecKue
U XuUMUYeckue cBoiictBa (oOmme wu cneruduyeckne). Comu CEepHOM KHUCIOTHI,
KauecTBEHHasl peakuusi Ha cynbdar-uoH. CepHucTas KUCIOTA. Xumuueckue peaxyuu,
nedxcawjue 8 OCHOBE HNPOMBIULIEHHO20 CHnOcoba NONYYeHUs CepHOU  KUCIOMBb.
Haxoxnenue cepbl u e€ coequnennii B mpupone. [Ipumenenne cepsl U ee COeIMHEHUN B
ObITYy W B TPOMBIIUIICHHOCTH. Xumuyeckoe 3acpsa3HeHUue OKpyxcarowel cpeovl
COCOUHEHUAMU Cepbl (KUCTOMHbLE 00JCOU, 3a2PA3HEeHUe 8030YXA U 8000EMO8), CNOCoOb
€20 npeodomepaueHus..

OO61mast xapakTepucTUKa 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azota 1 Qocdopa, XapakTepHble CTEIIEHU OKUCIIECHUS.

A30T, pacmpocTpaHeHHEe B Mpupoje, (HU3MYecKue W XHUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C MeETaUIJaMH M HEMETaUlaMH - KHUCIOPOAOM U BOJOPOJOM).
Kpyrosopor azora B mnpupone. AMMHak: (U3MUECKME W XMMHUYECKHE CBOWCTBA
(okuCIEeHre, OCHOBHBIE CBOIMCTBA BOJHOTO PAacTBOpA), noryueHue u npumenenue. Conu
aMMOHHSA: COCTaB, PU3NUECKHE U XUMHUUECKHE CBOMCTBA (pa3ioKeHUE, B3aUMOICHCTBUE
CO wIeNoYaMH), mpuMeHeHue. KayecTBeHHas peakuuss Ha HMOHBI aMMOHHSA. A30THas
KHCIIOTa, €€ (Qu3nyeckne W XUMHUYECKHe CBOHCTBa (00mme u crenududeckue),
nonyuenue. Hutpatsl (paznoxenue). Azotucras kuciora. Mcnosib30BaHHE HUTPATOB U
CoJieli aMMOHHMSI B KaueCTBE MHUHEPANbHBIX YIOOpeHU. Xumuueckoe 3azpsasHenue
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OKpYyHcaloweri cpeobl COeOUHEHUIMU A30Ma (KUCTOMHbIE 00H#COU, 3azpsi3HeHue 8030yXa,
no46bl U B000EMOB).

dochop, arromponuvie moouguxayuu gocgopa, buznUecKue U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMH, HEMETaNIaMH, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou xuciomamu). Oxcun ¢ocdopa (V), oprodocdopHas kuciora:
buznueckue M XUMHYECKHUE CBOWCTBA, noayueHue. Illowamue o0 MuHepanibHbix
yoobpenusx: Humpamol u Gocgamol. Ilonamue o komniexcHvix yooopenusx. O0mas
XapakTepucTHKa 31eMeHTOB [V A-rpynmbl. OcoOEHHOCTH CTPOSHHsI aTOMOB YIJIepoJa U
KpeMHUsl. BaneHTHOCTh W XapaKTepHbIE CTENEHHM OKUCICHHS AaTOMOB YIiepoaa Hu
KpeMHus. Pacipoctpanenue yriaepoaa B MpUPOE, XapaKTEPHbIE CTEIIEHU OKUCICHHUS.

VYrnepon, amnorponsble Moaudukamuu (rpadut, anmasz), QU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB (B3aUMOACHCTBUE C METAITIAMH, HEMETAJIAMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). Ancop6buus. Kpyrosopor
yraepoja B npupone. Okcuapl yriaepoja, ux ¢(u3nueckrue U XMUMHYECKHE CBOMWCTBA,
NOJIyYeHHE U TPUMEHEHHUE, JEUCTBUE Ha OpraHu3M 4eloBeKa. JKo/ocuueckue
npobaemvl, césazanubvle ¢ okcudom yeaepooa(lV), eunomesa enobanvHo20 nomennieHus
KAuUMama, naprHuxoswvlil 3¢ghghexm. YTONbHAsE KUCIOTAa M €€ COJU, UX (PU3HYECKUE U
XUMUYECKUE CBOMCTBA, notyueHue u npumernenue. KauectBeHHasi peakiys Ha kapOoHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIIIEHHOCTH U CETLCKOM
XO35MCTBE.

OOmue npeacraBieHUs 00 OCOOEHHOCTSAX COCTaBa W CTPOCHUS OPTaHMYECKHUX
COEAMHEHUN yriepo/ia (Ha mpuMepe MeTaHa, STUJIEHA, 3TaHOJa, YKCYCHOU KUCIIOTHI. X
cocmas u xumudeckoe cmpoenue. Knaccugpuxayusa opeanuueckux sewjecms. Ilonsitue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCKaxX, yriaeBoJgax — M UX POJIH B )KU3HU
yenoBeka. MamepuanbHoe eOuUHCME0 0P2aHUUeCcKUX U HeOP2aHUYecKUx coeOuHeHull.

Kpemuuii, ero ¢usnueckne © XUMHUYECKHE CBOWCTBa (Ha MpHUMeEpe
B3aMMOJICUCTBHS C METAJUIAMH U HEMETANIAMHU), noJtyuenue u npuMmenenue. Coeounenus
KkpemHus 8 npupooe. Obwue npedcmasnenus 06 oxcude kpemuus(lV) u xkpemnuesoi
kuciome. Cunuxkamol, Qpusuyeckue u XumuiecKue CeoLUCmaa, noayueHue u npumMeHeHue 8
ObIMY, NPOMBIUNEHHOCIMU (8 MeOUYUHCKOU, INeKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvhvie mamepuanvl. Kepamukd, CMeK10, yemeHm, OemoH,
arcenezooemon. I[Ipooremvl 6€30naACHO20 UCNOIL308AHUS CIMPOUMETILHBIX MAMeEPUaIos 8
N0BCEOHEBHOU HCUSHU.

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O0OpaslloB HEOPraHMYECKUX BEIIECTB,
CBONWCTB COJIIHOW KHCJIOTBI, MPOBENECHUE KAUYECTBEHHBIX PEAKLIMNA HA XJOPWUI-WOHBI U
HAONIO/ICHNE TPU3HAKOB HMX MPOTEKAHUsS; OMbBITHI, OTpa)xarommue (usndeckue u
XUMHUYECKHE CBOMCTBA TajJOTEHOB M MX COEIUWHEHHUI (BO3MOXHO HCIIOJIb30BaHNE
BUJICOMATEPHANIOB); O3HAKOMJIGHME ¢ oOpaslaMyd  XJOpPHIOB  (TaJOT€HUIOB);
O3HaKOMJIEHHE C 0o0paslaMu cepbl U €€ COCIUHEHUSIMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEPUATIOB); HAOMIOZCHUE Tpolecca OOyIrJIMBaHUS caxapa IMoJ AeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHCIJIOThI; U3yUE€HUE XMMUYECKUX CBOMCTB pa30aBIeHHOU
CEPHOM KUCIOTHI, MPOBEJCHUE KAUECTBEHHOM peakluu Ha cyib(haT-uoH U HabI0IeHHe
npu3Haka e€ MpoTeKaHus; 03HaKOMJIeHHE ¢ (U3UYECKUMU CBOMCTBaMU a30Ta, ¢ocdopa
U WX COEIMHEHUI (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUANIOB), 00pa3liaMu a30THBIX
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u pochopHbIX yIOOpeHHIt; TOTyuYeHHEe aMMUaKa U U3y4YeHHE €r0 CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX peaKIMii Ha MOH aMMOHHS M (PochaT-MOH M U3yuyeHUE NMPU3HAKOB HX
IPOTEKAaHUs, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO MCHOJIb30BAaHUE BUIEOMATEPUATIOB); U3yUYEHUE MOJAEIEH KPUCTAIMUYECKUX
pelmérok anMasa, rpadura; 03HAKOMIJIEHHE C IMPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPOWCTBOM IHPOTHBOrasa; IOJIy4YE€HUE
YIJIEKUCIIOTO Ta3a M U3YYEHHE €ro CBOMCTB; IPOBEJAECHHE KaueCTBEHHBIX PEaKLMi Ha
KapOOHaT- ¥ CWJIMKAT-UOHBI U W3Y4YEHHE NMPU3HAKOB MX MPOTEKAHMsI; O3HAKOMIIEHUE C
OPOAYKLIMEN CHIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTANbHBIX 3a/1a4 110
TeMe «BakHenre HeMeTalIbl U X COCIUHEHUSY.

MeTaJiibl 1 MX COCIUHECHUSA

OO01ast XapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX
nonoxxenus B llepuonnueckon cucreme xumnyeckux snemeHToB /. M. Menneneesa u
cTpoeHust atomoB. CTpoeHue MeTauioB. MeTamndeckas CBsi3b U METAUIMYECKast
KpUCTAJUIMYECKasl PEIIETKA. OJIEKTPOXUMUYECKUN pAJl  HANpSKEHUM METaJlIoB.
Ou3nueckue U XMMHYECKHE CBOWCTBA METAJUIOB (B3aUMOAECHCTBHE C KHUCIOPOJOM,
BOJIOM, Kuciotamu). Obwue cnocobwr nonyuenuss memannog. llonamue o Kopposuu
Memainos, OCHO8Hble Chocobbl 3awumvl ux om kopposuu. Cniasvl (cmanv, 4yeyH,
OropantoMuHull, 6POH3a) U ux nNpuUMeHeHue 8 OblMmy U NPOMbIUIEHHOCTNU.

[[lenouynble meTasuibl: MojiokeHue B llepronnueckoil cUCTEME XUMHUYECKUX
anemeHToB [l. 1. Menneneea; ctpoernue atomoB. Haxoxaenue B mpupoae. uznyeckue
U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U TUAPOKCUJIBI HATPUS
u Kaius. [Ipumenenne menoYHbpIX METALIOB U UX COETMHEHUN.

[IlenouyHO3eMeNbHBIE METAJUIBI MATHUM U KaJIbLIUI: ITO10KeHME B [lepruoanueckon
cucTteMe xuMHuueckux 3aeMeHToB [l. 1. MenzaeneeBa; CTpoeHUE UX aTOMOB; HAX0XKICHUE
B npupozae. OuU3snyeckue U XMMHUYECKHE CBOMCTBA MAarHus M Kaiplusd. Baxnenmue
COEAMHEHUs Kanblus (OKCUZ, THIPOKCHI, COnM). /Kécmrxocmb 60061 U cnocobvl eé
YCMPAaHeHUs.

Amomunmii: onoxenue B Ilepuoandeckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
J. W. Menneneesa; CTpoeHHE aroMa; HaxoxzacHue B mpupoae. dPusznueckne u
XUMUYECKHE CBOWCTBA QIIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHIAa W THUIAPOKCHIA
AJFOMUHUSL.

Kenezo: nmonoxkenue B Ilepronnueckoil cHuCTEME XHMHUYECKHX HJIIEMEHTOB
J. . MenneneeBa; CTpOCHME aTroma; HaxoxAcHWe B Impupone. Dusmueckue u
XUMUYECKHE CBOMCTBA *keje3a (B3auMOJEHCTBUE ¢ METa/lllaMU, KMUCIIOTaMU U COJISIMU).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBoWicTBa U nosyueHue.

XUMHUYECKHUI SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAIJIOB U CILJIAaBOB, UX
(U3MYECKUMU CBOMCTBAMM; M3YYECHHE PE3YyJbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
WCIIOJIh30BAaHNE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHAA KAJbIIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); UCCIICIOBAHUE CBOICTB
XKECTKOUM BOJbI; MpOIIECCa TOPEHUS Kelie3a B KUCIOPOJie (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI (MarHusi,
Kasblus, amoMuHus, ruaka, xxenesa(ll) u xenesa(Ill), menu(Il)); nabnrogeHue u
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ONKMCAHUE MPOLECCOB OKPAIUMBAHMS IUIAMEHM WOHAMHM HATPHs, Kalus M KaJbLus
(BO3MOKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB); HCCIIEOBaHUE aM(OTEPHBIX CBONCTB
TMJIPOKCHU/Ia AJIFOMUHUS U TMIPOKCUIA [IMHKA; PEIICHNE KCIIEPUMEHTANIbHBIX 3ajau 10
TeMe «BakHele MeTamibl U UX COEAUHEHUSD.

Xumus u okpyxycarouias cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 nogceoHesHoll
JHcusHu  yenoseka. Xumus u 300pogve. besonacnoe ucnonvzosanue eeujecms u
Xumuyeckux peaxkyuil 6 owvimy. Ilepeas nomows NpuU  XUMUYECKUX — 0IHCO2AX
u ompasnenusx. OCHOBbI IKOIO2UYECKOU 2epamMomuocmu. Xumuyeckoe 3acps3HeHue
oKpyHcaroweli cpedwvl (npedenvras donycmumas konyeumpayus eewecme — IJ/[K). Ponw
XUMUU 8 peuleHUU IKOTI02UUeCKUX NPoOJieM.

Ilpupoonvie ucmounuxu yene8o0opooos (y2oib, NPUpPOOHbBIll 2a3, Hepmy),
NPOOYKMbL UX NepepabdomKu, ux poib 8 Oblmy U NPOMbIULLIEHHOCHIU.

Xumuueckuul dKCnepumeHm: u3yuyeHue oopazyo8 Mamepuanos (Cmekio, Cniagol
Memanos, NOIUMEpPHblEe MAMEPUAbl).

MexnpeaMeTHbie CBA3H

Peanuzanusi MeXnpeAMETHBIX CBsS3€dl MpuM M3ydYeHWH XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS Uepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK
U TIOHSTH, SIBJISIOIIUXCS CUCTEMHBIMU JUISI OTICNIBHBIX TPEAMETOB €CTECTBEHHO-
HAyYHOTO IIHUKIJIA.

OO1e ecTeCTBEHHO-HAYYHbBIC MIOHSATHS: HAYUHBIH (DaKT, THTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CUHTE3, KiIaccu(UKamus, TEepPUOAUYHOCTh, HAOMIOACHUE, JKCIEPHUMEHT,
MOJICTUPOBAHNE, M3MEPEHHE, MOJCIb, SBICHUE, MAapHUKOBBIA A((HEKT, TEeXHOJIOTH,
MaTepHUabl.

dusmuka: MaTepus, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUA, U30TOIHI,
PaaOaKTUBHOCTh, MOJIEKYJa, dJCKTPUUECKUNA 3apsii, MTPOBOJHUKH, TOTYIPOBOJIHUKH,
IURIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA,
ra3, pacTBOp, PAacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3HUECKUe
BEJIMUMHBI, €IUHHIIBI H3MEPEHHsS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connre.

buonorus: ¢dortocunTes, npixanme, Ouochepa, SKocHCTEMa, MHUHEPATHLHBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPOJIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJBI, TOJIEC3HBIE
MCKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JlabopaTtopHoe oOopynoBaHue U TpuUeMbl oOpamieHus ¢ HuUM. lIpaBuna
6e3omacHoil paboThl B XUMUYECKOM Ta00PaTOpUU.

2. OuncTKa 3arpA3HEHHON TOBAPEHHOM COMM.

3. [Ipu3HaKu NpOTEKaHUs] XUMUYECKUX PEaKLUM.

4. ITomyyeHne KUCIOPOJa U U3yYEHHUE €TO CBOWCTB.

5. Ilonydenue BOIOpOAA U U3YUYECHUE €O CBOMCTB.
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6. IIpuroroBieHre pacTBOPOB C ONPEAEIEHHON MacCOBOM J0JIE pacCTBOPEHHOTO
BEILECTBA.

7. PemeHne SKclepUMEHTaNbHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCIUHEHUI.

8. Peakuuu MOHHOro 0OMEHa.

9. KauecTBeHHBIE pEaKIIMM HA HOHBI B PaCTBODPE.

10. ITonyyenne amMmmuaka u U3y4eHHE €ro CBOMCTB.

11. Ilony4yeHune yrieKuciaoro ra3a U U3y4eHue ero CBOMCTB.

12. Pemenue skcniepuMeHTalbHbIX 3aAa4 1o TeMe «Hemertamnsl [V — VII rpynn u
UX COCITUHEHUIY.

13. Pemienue skcriepuMeHTaNbHbIX 3a1a4 110 TeMe «MeTauibl U UX COCTUHEHUS.

ITpu mnpoBeaeHMM MPAKTUYECKOW pabOThl KaXIblii €€ H3Tal  BBIOJIHAETCS

oOyuatomumucst ¢ 3[IP Bmecte ¢ yuuteneM u moj ero pykoBoicTBoM. Ha mocke
00s13aTeNTbHO BBIBEIIMBAIOTCS TMpaBUia TEXHUKU O€30MacCHOCTH, COOTBETCTBYIOILINE
JaHHOMY BUIY paboOThl, AaeTcs MpaBWibHAs 3amuch (OPMYT U YKa3bIBACTCA IIEIb
npoBeeHus: padoTol. [Ipn HEOOXOAUMOCTH 1aeTcsl BU3yadbHbIA alTOPUTM BBIOJIHEHUS
3ajaHusl. ITO CIMOCOOCTBYET OCO3HAHUIO OOYYArOIIMMMUCS BBIIOJHSEMBIX JACUCTBUNA U
MOJIyYEHHOT'O pe3yJIbTaTa.

I[IpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPUAJIbI 10 XUMHH

Jlnst opraHw3anud MPOBEPKU, y4€Ta W KOHTPOJS 3HAHWK OOyYarOMIMXCS T10
MpPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIC PA0OTHI, CAMOCTOSATEIbHBIE Pa0OTHI, 3a4€THI,
MpakTUdeckue padoTel, TecTupoBanwe. OTHUM W3 METOIOB KOHTPOJSI PE3yIbTaTOB
oOyuenust oOyuatomuxcsi ¢ 3[IP sBaseTcs MeTon NOIMBAPUATUBHOTO JKCIIPECC-
TECTUPOBAHUSL C KOHCTPYUPYEMBIMM OTBE€TaMU. Ero OTJIMYUTENBHBIMU YE€pTAMU
SABJISIFOTCSL ~ ONEPATHBHOCTb, BBICOKAsg  CTENEHb  HWHAWBUAYAIM3ALWMUA  3HAHUU,
CPABHUTEIBHO MaJlble 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHUXCS.

s o6yuarornuxcst ¢ 3[IP Bo3MoxkHO u3MeHeHue GOpMYJIUPOBKH 3aJaHUN Ha
«TOLIATOBYIO», aJaNTalMs MpejiaraeMoro oOydaronieMycsi TeCTOBOro (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: HCIOJb30BaHUE YCTHBIX W MNHCHBMEHHBIX WHCTPYKIIHH,
YOPOUIEHUE AJUHHBIX CIOXKHBIX (POPMYIMPOBOK MHCTPYKIIMH, pElIEHHE C OMOpOH Ha
anroputm, oOpasell, UCIOIb30BaHUE CITPABOYHON MH(MOpMAIIIH.

KoHnTpoJibHbIE pa0d0ThI IO TEMaM

B paboueii mporpaMmmMe npeaycMOTpEeHO 9 KOHTPOJIBHBIX padoT:

Konmponvnasa paboma Ne 1. llepBoHadalibHble XUMHUYECKHUE TOHSITHS.
XUMHUYECKHUE DJIEMEHTHI. XUMHUYECKUuEe (POPMYIIbl U YPABHCHHSI.

Konmponvnas paboma Ne 2. Tlepuoandeckas cucTeMa XUMUYECKUX AJIEMEHTOB
.. MenpaeneeBa. CtpoeHue atroma.

Konmponvnas paboma Ne 3. XumMudeckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuasl. 'openue. Bogopoa. Kuciotsr.
Connu.
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Konmponvnas paboma Ne 5. O60011eHre CBEICHUA 0 BAXKHEUIINX KIaccax
HEOPraHUYECKUX COCTUHECHUM.

Konmponvnas paboma Ne 6. IneKTpOIUTHIECKAS TUCCOIIHAIIHS.

Konmponvnas paboma Ne 7. Hemetanel.

Konmponvnas paboma Ne 8. Metaiibl.

Konmponvnas paboma Ne 9. toropasi paboTa 3a Kypc HEOPraHUYECKOM XUMHUH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YYEBHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMA

B nenom pesynbratel ocBoeHus oOywatomiumucs c¢ 3I[IP yuebHoro mpenmera
«X¥UMHSD» OJKHBI COBIAAATh C pe3ysibTaTaMU MPUMEPHON paboueil Mporpammbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbonee 3HaYUMBIMU SIBIISTIOTCS

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMS K 00YUYEHHIO U LIeJICHANPaBICHHON MO3HABATEIBHOMN 1€ATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JTMYHOTO OIbITA, HAOMIONEHUHN 32 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpHEHTalMsl Ha MpaBuia WHAUBUAYAIbHOIO M KOJUIEKTMBHOI'O O€3011aCHOTO
NOBEACHUS IPH B3aUMOJACHCTBUN C XUMHUYECKUMU BELIECTBAMU U COCIMHECHUSMU;

IPAKTUYECKOE U3yUeHUe NpoQeccuil u Tpyaa pa3InyHOro poja, B TOM YHUCIIE Ha
OCHOBE TMPUMEHEHHMsSI HU3y4aeMOro TMpPEeAMETHOTO 3HaHWs (Hampumep, JabopaHT
XHMHYECKOTO aHAJIN3a);

YBOKEHHE K TPYYy U pe3yJIbTaTaM TPYIOBOU IEATEIBHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHMIO JajbHEWUIIEW WHAWBUIYaIbHOU
TPAaeKTOPUU OOpa30BaHMA HAa OCHOBE OpPUEHTHMPOBKM B Mupe Impodeccuid u
po(heCCUOHATIBHBIX NMPEANOYTEHUN, YBAKUTEIBHOIO OTHOIIECHUS K TPYAY;

OCO3HaHHE CBOETO MOBEICHUS C TOUKHU 3PEHMSI OTTACHOCTH MU O€30MACHOCTH JJIS
ceOst WM ISl OKPYKAIOLIHNX;

OCHOBBI 3KOJIOTUYECKON KYJIBTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUIEHHS, TPUOOPETEHUE OIbITa IKOJIOTUYECKH OPUEHTUPOBAHHOMN
MIPAKTUYECKOMN AESTENbHOCTU B dKU3HEHHBIX CUTYaLHAX;

OCO3HAaHHE TOCIEACTBHM M HEMPHUITHE BPEIHBIX NPUBHIYEK (yHoTpeOseHus
aJIKOTOJISl, HApKOTHKOB, KypeHus) M HHBIX (opMm Bpema s (usmueckoro u
IICUXWYECKOTO 310POBBS;

IIPUHATHE PELICHUM B )KU3HEHHOM CUTYAllMM HA OCHOBE IEPEHOCA NOJIYYEHHBIX B
X0/ 00y4eHMsI 3HAaHUH B aKTyaJIbHYI0 CUTYaLUIO, BOCIIONHATH AEPUIUT HH(OPMALINH;

TOTOBHOCTh OTOMPATh U MCIOJIb30BATh HYKHYIO MH(OPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHOMN CUTYAallUH.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHvlMu yUeOHbIMU NO3ZHABAM EJIbHBIMU OCUCHBUAMU:

BBISIBJISITH IPUYMHBI U CJIEJCTBUS MPOCTHIX XUMHYECKUX SBJICHUI;

OCYIIECTBIISITh CPABHEHHE, KIACCU(DUKAITUIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JIJI YKa3aHHBIX JIOTUYECKHUX OTEpalinii;

CTPOUTH JIOTUYECKOE CYXKJEHHUE MOCIIe IPEABAPUTEILHOIO aHaIN3a, BKIIOYaoIIee
YCTaHOBJIEHUE MPUYUHHO-CIICJICTBEHHBIX CBS3CH;

BBIABJIATh AcUIMTHI WH(POpMAIUU, MaHHBIX, HEOOXOIUMBIX I PEIICHUS
IIOCTABJICHHOM 3aJ1a4M;
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npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BHUJA B APYroi (Tadnuily B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHITh U MPEOOPA30BbIBATH 3HAKM U CUMBOJIbI, MOJIETN U CXEMbI
IUI pelieHus] y4eOHbIX U MO3HABATENbHBIX 3a7a4 C IOMOIIBIO MEarora;

C MOMOIIIbIO TIeAarora NPOBOJIUTh XUMUUYECKUN OMBIT, HECIOKHBIM IKCTIEPUMEHT,
11 YCTAaHOBIIEHUSI OCOOCHHOCTEH 00BEKTa N3YUECHHSI, MIPUUHMHHO-CIICJICTBEHHBIX CBS3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKTY COOO;

C TNOMOINBIO TeJarora WIH CamMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHUS U
BBIBOJIBI IO PE3YJIbTaTaM MPOBEIECHHOTO HAOIIOACHHUS], OIIbITA;

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMHUYECKHMX TPOLECCOB M  HX
NOCJEACTBUS,

UCKAThb WM OTOMpaTh MHMOPMALMIO WM JAHHBIE U3 HCTOYHUKOB C Y4YETOM
NpensIoKeHHON yueOHOM 3a7jauM 1 3a/IaHHbIX KPUTEPHUEB.

Osnadenue yHugepcatbHuIMu Y4eOHbIMU KOMMYHUKAMUGHBIMU 0CIICH BUAMUL:

OpraHU30BbIBATh YUEOHOE B3aUMOJICUCTBHE B TpyMIe (ONpEeAesATh O0IIKE LeH,
pacnpenesnsiaTh POy, 10rOBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOIIBIO TEIarora Wik CaMOCTOATENIBHO COCTABJISATh YCTHBIE M MHCbMEHHBIE
TEKCTbl C MCIIOJIb30BAHUEM WJUIOCTPATUBHBIX MATEPHANOB U1 BBICTYIUICHUS MEPEX
ayIUTOpUEN;

OpraHM30BBIBATh y4€OHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIbHOCTH C
VUHUTEIIEM U CBEPCTHHKAMU; paboTaTh MHAWBUAYAJIHLHO W B TPYMIE: HAXOAUTH OOIIee
pelieHne M paspemarb KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHUS MO3MLIMNA M ydera
UHTEPECOB; GOPMYyIUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE€ MHEHHE;

OIICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMIA MPOIYKT, MPUHUMATHh U PA3ICISITH
OTBETCTBEHHOCTb U MPOSIBIATH TOTOBHOCTh K IPEAOCTABIEHUIO OTYETA NIEPE TPYIIION.

Osnadenue ynueepcaibHblMu y4eOHbIMU PeYAAMUCHBIMU OCUCH BUAMU:

oOHapyxuBaTh U (OPMYIHpPOBaTh Y4eOHYIO TMPOOJEMy, OINPEACNATh IEib
y4eOHOH 1eSITeIbHOCTH;

BJIAJICTh OCHOBaMHM CaMOKOHTPOJII, CAaMOOLICHKH, TMPUHATHS PEUIEHUNA W
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM U MO3HABATEIbHOM JEATEIbHOCTH;

COOTHOCUTh CBOM JEHUCTBUS C IUIAHUPYEMBIMU PE3YyJbTaTaMH, OCYLIECTBIISTh
KOHTPOJIb CBOEW JEATEIbHOCTH B MPOLECCE TOCTHXKEHHSI pPe3yJibTara, ONpeNeisiTh
CIOCOOBI ACMCTBHI B paMKaX MPEAIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUHU C U3MEHSIOUICHCS CUTYAIUEN;

JaBaTh aJICKBATHYIO OLICHKY CHUTyallud W Npeajararb IUIaH €€ W3MEHEHMS;

MPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH MPU PEIICHUHN yUeOHOM
3a/1a4u;

MOHUMATh MPUYHMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPeOyeMblid pe3ysbTaT
NESTETLHOCTH, OMPEIEIITh TMO3UTHUBHBIE W3MEHEHWS W HaNpaBJICHHs, TPeOyromue
JanbHeIen padoThl;

OCO3HAHHO OTHOCUTBCS K APYrOMY YEJIOBEKY, EF0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeMeTHBIX Pe3ysNbTaToOB IO OCBOEHUIO 00S3aTENBHOTO COACPIKAHUS,
YCTAHOBJICHHOTO JIAaHHOW TNPUMEpPHON paboueil mporpamMMmoil, BBIACNAIOT: Hay4HbIE
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue aig y4eOHOro mpenMera
«XuUMHs», BUABI IEITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHWSA, €r0 MHTEPIIPETALUH,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIMSIX:

® [IPEJCTAaBICHUE O 3aKOHOMEPHOCTSAX M TI03HABAEMOCTH SBJICHUW MPUPOIBL,

NOHMMaHUuE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKHW Kak 0OJacTu

COBPEMEHHOI'0 €CTECTBO3HAHUSI, KOMIIOHEHTA O0IIEeil KyJbTYpbl U MPAKTHUECKOMN

NeATETLHOCTH YEJIOBEKa B YCIIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAaHNUE MECTa

XMMUU CPEJIA IPYTUX €CTECTBCHHBIX HAYK;

® BJIAJICHUE OCHOBAaMU MOHITUIHOTO anmnapara i CHMBOJIMYECKOTO S3bIKA XUMUU JIJIS

COCTaBJCHUS (QOpPMYyJ HEOPraHWYECKUX BEIIECTB, YPaBHEHUU XHUMHUYECKUX

peakiuii (C Omopoi Ha ajlropuT™M Y4YeOHBIX JEWCTBUM); BIaJeHUE OCHOBaMU

xumuueckoit HoMeHkIaTypbl (IUPAC u TpuBHaIbHOI) U yMEHHE UCIIOIB30BaTh €&

JUIsL pelieHus] y4eOHO-TIO3HABATENbHBIX 337a4 C IMOMOIIbI YUYHUTEINs; YMEHUE

UCIIOJIb30BAaTh MOJENU [l OOBSICHEHUS CTPOCHHUS aTOMOB M MOJIEKYJ IO

aIrOPUTMY C OIIOPOM Ha ONPE/IEIICHNUS;

® MPEACTABIICHUE O CUCTEME XUMHUYECKUX 3HAHUM U YMEHUE C TOMOLIBIO YUUTEIIS

MPUMEHATh CUCTEMY XWUMHYECKUX 3HAHWM I YCTAHOBJIEHUSI B3aUMOCBSI3EU

MEXIY M3YYEHHBIM MATEPUAJIOM W MPU MOJTYUYEHUH HOBBIX 3HAHUW, A TAKXKE B

MPOIIECCE BBIMONHEHUST YYEOHBIX 3aJaHWii W TIpU paboTe ¢ HCTOYHHUKAMU

XUMUYECKON HHPOPMAIINH, KOTOPAast BKITIOYAET:

BAKHEMIINE XUMHUYECKUE IOHATHUS: XUMHWYECKHM JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IMPOCTOE U CJOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIBHBIE aTOMHAs W MOJIEKYJIIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MOJISIpHBIA 00bEM, OKCHUJ, KHUCIOTa, OCHOBAaHHE, COJb (CpeaHss),
XUMHYECKasl pEaKUusi, PEAKIUU COCIUHEHMS, PEaKUUu pa3jIoKEeHUsS, peaKuuu
3aMelleHMs], peakuu oOMeHa, TerioBoM 3(PEeKT peakinu, 3K30- U SHIOTEPMUUYECKHE
peaKunu, pacTBOp, MAccoBask OJS XMMHUYECKOTO 3JIEMEHTA B COCIMHEHWH, MacCOBas
JIOJIS1 M MPOLIEHTHAS! KOHLIEHTPALKs BEIIECTBA B PACTBOPE, AP0 aTOMA, ANEKTPUUECKHUI
CIOW aTroma, aTOMHas OpOWTalb, paJuyC aTOMa, BAJIEHTHOCTh, CTETICHb OKHCIICHHS,
XUMHUYECKAsI CBA3b, JICKTPOOTPULATEIBHOCTD, MOJISIPHAS M HENOJISIPHAS KOBAJEHTHAS
CBSI3b, MOHHAs CBsI3b, METAJJIMYECKAs CBA3b, KPUCTAIIMYECKAs pelleTKa (aToMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJIspHasi), WOH, KAaTUOH, AHHMOH, DJIEKTPOJUT U HE
ANEKTPOIUT, AJICKTPOJUTHYECKAs JHUCCOIMAINWSA, PpEeaKIMd HOHHOTO OOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKUWH, OKUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHHE, 3JIEKTPOJIU3, XMMUYECKOE paBHOBECHE, O0OpaTUMbIE U
HeoOpaTUMbIE PEAKIUU, CKOPOCTh XUMHUYECKOM pEaKluu, KaTalu3aTtop, MNpeeiabHO
nomyctumast konteHtpauus (I1/1K), koppo3ust MeTaisioB, CIijiaBbl;

OCHOBOIIOJIATAOIIUE 3aKOHBI XUMHUU: 3aKOH COXpaHEHUsl Macchl, [lepuognyeckuit
3akoH /1. 1. MenzaeneeBa, 3aKk0H IOCTOSTHCTBA COCTaBa, 3aKOH ABOrapo;

TEOPUH XHMHUH: ATOMHO-MOJICKYJISIDHAsI TEOPUsS, TEOPUS IIIEKTPOIUTHUYECKOU
JVCCOLIMALINM, 4 TAKXKE MPEICTABICHUS O HAYYHBIX METOJAX IO3HAHUS, B TOM YHUCIIE
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SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX HMCCICAOBAHUS BELIECTB U HU3YyUCHUS
XUMHUYECKUX PEAKIIUM;

® [IPEJCTABICHUE O MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX DIIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPULIATEIBLHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOXKEHUSI 2JIeMEHTOB B [lepuonnueckoit cucteme (B MalibIX MepruoAax v rJIaBHbIX
MOATPYIIAaX) W DJICKTPOHHOTO CTPOSHUS aToMa;, YMEHHE OOBSCHSTH CBS3b
MOJIOKEHUsT  3yemeHta B llepuomnueckod  cuUCTEME € YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB U 3apsl
sanpa, oOmee YWCIO JJIEKTPOHOB), pPAaCHpENeSICHUEM  JJIEKTPOHOB IO
HSHEPreTUYECKUM YpPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KaldUs U KaJbIIUS;
KIacCU(PUIMpPOBaTh XMMHUYECKHE OJJIEMEHTHl C OINOPOM Ha OMpeaeicHUs
¢busndeckoro cmpicia UGPOBBIX TAHHBIX MEPUOANYECKON TaOIUIIbL;

® yMEHHE KJIACCUPUIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIeCTBA U
XUMUYECKUE PEAKIIMU C OMIOPOM HA CXEMBI; ONPEIETATh BAJEHTHOCTh U CTENEHb
OKHCJICHHS XMMHUYECKMX OJJIEMEHTOB, BHJI XUMHYECKOM CBA3M U THUI
KPUCTAJUIMYECKON CTPYKTYPhl B COEAWHEHUSX, 3apsA] MOHA, XAPAKTEpP CPEAbl B
BOJIHBIX PaCTBOPAX BEUIECTB (KUCJIOT, OCHOBAaHUM ), OKUCIUTEIh U BOCCTAHOBUTEH
10 aJTOPUTMY Y4E€OHBIX ACHCTBHIA;

® YMEHHME XapaKTepu30BaTh C OMNOpPOH Ha cXeMy (PU3HUECKHME U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPO, FpaduT, anmas, KpeEMHUH,
a3oT, ¢pocdop, cepa, XJIop, HATPUM, KaJIiid, MAarHui, KaJIbIUH, aTFOMUHUM, KEJIE30)
U CIIOXHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX PAacCTBOPOB (BOAa, aMMHAK,
XJIOPOBOAOPOA, CEPOBOAOPOA, OKCUABI U rHapokcuasl meramwioB [ - IIA rpynm,
amromunaust, meau (II), muuka, xeneza (II u III), okcunbl yrnepoma (II u IV),
kpemuus (IV), azora u docdopa (Il u V), cepot (IV u VI), cepuucras, cepHas,
a30TUCTas, a3oTHas, QocopHas, yrojapHas, KpeMHHEBas KUCJIOTa U UX COJIN);
ONKMCHIBATh C ONOPOM Ha IUIAH U KIIFOYEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTeprU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS
MOCJIE TPEABAPUTEIILHOTO aHalii3a IO PYKOBOACTBOM IN€Narora, MpUMEHEHUE
BEIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOKHOCTb ITPOTEKAHUSI XUMUYECKUAX
MpEBpAIllEHU B pAa3IUYHBIX YCJIOBUSIX, BIMSHHE BEUIECTB U XUMHUYECKUX
MIPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYKAIOUIYIO PUPOIHYIO CPENLY;

® YMEHHE COCTaBJIATH IO O0O0pa3lly, CXeMe, aJIropuTMy Yy4eOHBIX JIeWCTBHI
MOJIEKYJIIPHbIE U MOHHBIE YpaBHEHHUS peakiuil (B TOM YHUCIE peakiuil HOHHOTO
oOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUi), HWIUTIOCTPUPYIOIIUX
XUMHUYECKUE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTAaHUYECKUX BEILECTB, a
TAKXE MOATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBSA3b MEXKIY HUMU;

® YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTAa B COCIMHEHHH, MAaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIECTBA U €r0 Maccy, 00bEM ra3oB ¢
ornopoil Ha ob6mme (Gopmylibl; YMEHHE MNPOBOAUTH PACUYEThl IO YPABHEHHSIM
XUMUYECKUX PEaKUUid M HAXOJUTh KOJMYECTBO BEIIECTBA, O0BEM U MacCy
peareHTOB WJIM MPOAYKTOB PEaKIMU C OMOpoil Ha oOpasell, alroputM y4eOHBIX
JICCTBUM;
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® BJIaJICHUE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HaHUs (HAOII0ACHHE, U3MEPEHUE,

HKCMIEPUMEHT, MOJCIMPOBAHNE) MPU U3YUCHUH BELIECTB U XUMUYECKUX SBIICHUMN

C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUI; yMEeHHE cHOPMYITUPOBATh MPOOIEMY

U MPEIOKUTD IIyTH €€ PEIICHUS C TOMOIIBIO NIeAarora; 3HaHue OCHOB 0€30MacHOM

paboThl C XMMUYECKUMH BEIIECTBAMHU, XMMHUUYECKONH MOCYJ0M U J1a00paTOPHBIM

000pyTI0BaHUEM;
® HaJIWYME NMPAKTUYECKUX HABBIKOB ITUIAHUPOBAHUS U OCYIIECTBICHUS CIETYIOIINUX

XUMHYECKHUX SKCIIEPUMEHTOB IMOJI PYKOBOJCTBOM YUHTENS ¢ 00CYKICHUEM TUIaHa

pabOThI WM COCTaBICHUEM TaOJIUIIHI:

U3y4YEeHHUE U OnucaHue (PU3N4eCKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C PU3NMUYECKUMHU U XUMUYECKUMH SBJICHUSIMU;

OMBITHI, WJTIOCTPUPYIOIIKE MTPU3HAKU POTEKAHUS XUMHUECKUX PEaKIIMIA;

U3y4YeHHUE CIIOCOOOB pa3lieNIeHUsl CMecei;

MOJIy4eHHE KUCIIOPOa U U3YUYEHHUE €ro CBOMCTB;

MOJTyY€HHUE BOJIOPO/Ia U U3yUEHHUE €TO CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3y4YeHUe ero CBOWCTB;

MOJTy4YeHUE aMMHAaKa U U3y4YeHHE €r0 CBOICTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAHME M OINMCAaHUE CBOMCTB HEOPraHMYECKUX BEILECTB PA3TUYHBIX
KJIACCOB;

MIPUMEHEHUE WHIUKATOPOB (JJakMyca, MeTujiopanxa u (peHondranenna) s
onpeesIeHus XapaKkTepa Cpelibl B pacTBOpax KUCJIOT U IIEJIOUEeH;

U3yYeHUE B3aMMOJICUCTBUSI KHUCJIOT C MeETajulaMH, OKCHJIaMH METaJLJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJTHOTO METalIa IPYTUM U3 pacTBOpa COJIM;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCHIOB AMIOMUHUS U ITUHKA;

pellieHne OKCIEePUMEHTaJbHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCIUHECHUIN;

pelIeHrue  OKCIEePUMEHTAJIbHBIX 3aJady Mo TeMme  «DJIEKTPOJIMTUYECKas
JUCCOLIMALIHSY,;

pelIeHre IKCIEePUMEHTAIbHBIX 3a/1au Mo Teme «BakHellne HeMeTaulbl U UX
COCIMHEHUS;

pelIeHne 3KCIEePUMEHTANBHBIX 3a/a4 M0 TeMe «BakHelne MeTallibl U UX
COCIMHEHUS;

XUMHUYECKUE SKCIIEPUMEHTHI, MJUTFOCTPUPYIOLIUE MTPU3HAKU MTPOTEKAHUS peaKlui
MOHHOI0 0OMEHA;

KauyeCTBEHHbIE pPEAaKIMH Ha MPUCYTCTBYIOIIME B BOJHBIX pPACTBOpPAX HOHBIL:
XJopua-, Opomun-, womuA-, cyinbdar-, Qocdar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
TUAPOKCHJI-MOHBI, KATHOHBI aMMOHWS, MarHus, KajbIus, alOMUHUS, XKeje3a (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHHE TMPEACTABIATh PE3yNbTaThl dKCIepuMeHTa B (OpMe BBIBOJAOB,
JI0Ka3aTeNbCTB, TPaUKOB ¥ TAOIUI U BBISIBJISTH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;
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® BJIAJICHHE TPaBWIaMU 0€30MacCHOTO OOpAaIeHHsI C BEIIECTBAMH, MCIIOIb3YEMbIMU
B IOBCE/JHEBHOW KHM3HH, a TaKXKe MPaBUIAMHU TOBEACHUS B LESIX COSpEKESHHUS
3IOPOBBSl U OKpY’KAroOIIeH MPUPOTHON Cpedbl; TOHUMaHUE BpeAa (OMacHOCTH)
BO3JICHCTBUS Ha JKUBBIC OPTaHU3MBI ONPEACTICHHBIX BEIIECTB, a TAK)XKE CIIOCOOOB
YMEHBILICHUS W TIPEJOTBPAILCHHUS WX BPEJHOTO BO3JCHCTBHS, IMTOHUMaHHE
3HAYEHUsI )KHPOB, OCIIKOB, YIIIEBOIOB ISl OPTaHW3Ma YEIIOBEKa;

® BIAQJICHHE OCHOBAMH XUMHYECKOW T'PaMOTHOCTH, BKIIOYAIOIIEH yMEHHUE
NPaBUIBHO HCIIONB30BAaTh M3YYEHHBIC BEIIECTBA W MaTepHalbl (B TOM 4HCIIE,
MHUHEpaIbHBIC YAOOpEHWs, METaUIbl W CIUIABBI, MPOJIYKTHl TepepadOTKu
NPUPOIAHBIX HCTOYHUKOB YTIIEBOAOPOAOB (YIIIsA, IPUPOTHOTO Ta3a, He(TH) B OBITY,
CeNTbCKOM  XO3HCTBE, Ha TMPOU3BOJCTBE, YMEHHE NPUBOIUTH TMPHUMEPHI
NPaBUIILHOTO MCIIOJIB30BAHUS N3yYSHHBIX BEIIECTB M MAaTEPHAJIOB;

® YMEHHUE YCTaHABJIHMBATH CBSI3M MEXIY PEalbHO HAOIIOJAEMBIMH XMMHUYECKUMH
SIBJICHUSIMH | TIPOLIECCAMU, TIPOUCXO/SIIIIUMH B MaKpO- U MUKPOMHPE, OOBSICHSThH
NPUYHHBI MHOTOOOPAa3Hs BEIIECTB, YMEHHE WHTETPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSMH JPYTUX YUEOHBIX MPEIMETOB C MOMOIIBIO MEAarora;

® mpeacTaBieHHEe O cdepax NpodecCUOHATBHONW IESTENbHOCTH, CBSI3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKEHUSX
XAMHUYECKOW HAyKW; HAJM4WE OIbITa PAa0OTBl C Pa3IMYHBIMH HCTOYHHUKAMU
uHpopManMu WO XMMUHM  (HAYYHO-TIOMYJSIpHAs — JIUTEparypa, ClOBapH,
CTIPaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPON HAa AITOPUTM: YMEHUE OOBEKTHBHO
OLICHMBATh WH(POPMAIMIO O BEIIECTBAX, MX NPEBPALICHUSIX W TMPAKTHIECKOM
IPUMCHEHHH.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTATAM OCBOCHHMSI Y4eOHOro mpeaMera
«XuMHD», pacnpeesieHHbIE 110 roxaM 00y4eHHs

Pesynbpratel mo romam (GOpMyNHPYIOTCS MO NPUHIUIY J00aBICHHUS HOBBIX
pEe3yNbTaTOB OT IrOJa K rojly, YK€ Ha3BaHHbIE B MPEIbIAYIIMX TOAax MO3ULMUH, Kak
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3YNbTaThl OUYEPEAHOIO IO
[0 YMOJIYAHHUIO BKJIIIOYAIOT PE3YJIbTATHI MPEAbIAYIIUX JIET).

8 KJIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYCCKMX TIOHSATHIA: aTOM, MOJICKYJIa,
XMUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAS U
HEOJHOPO/IHAsI), BAJICHTHOCTh, OTHOCHTEJIbHAsS AaTOMHAas M MOJIEKYJIsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCcoBasi JOJISl XHMHUECKOTO JIEMEHTa
B COCIMHCHWHW, MOJISIPHBIH 00BEM, OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb,
2NEKMPOOMPUYAMENbHOCMb®,  CTENEHb  OKMCIIEHWs,  XMMHMYECKas  peakius,
KJIAaCCU(UKALIASA PEaKIUA: PEaKIMU COCTUHCHHS, PEaKIUU Pa3IOoKEHUS, pPeaKIuu
3aMEIICHHsI, PEaKui 0OMEHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIINH;, Meniosoll 3¢hghexm
peakyuu, SAPO aToma, JICKTPOHHBIA CIIOW aToMa, aTOMHasi OpOHTalb, PAJAUYC aToMa,
XHUMHYECKasl CBSI3b, MOJISIPHASL M HEMOJISIPHAS KOBAJCHTHAs CBSA3b, MOHHAS CBSI3b, MOH,

2 31ech M aee KypcHBOM 0003HAYAOTCS IUIAHUPYEMBIE IPEAMETHBIE PE3YIBTATEI, KOTOPHIE MOTYT OBITh MMOTEHIHAILHO
NOCTHTHYTHI o0y4atormumcst ¢ 3T1P, HO He SIBIAIOTCS 00s13aTeIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas N0Js BellecTBa (MPOLICHTHAs KOHIEHTpalUs) B
pacTBopE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUM (CM. M. 1) u
MPUMEHATH 3TU MOHATHS MIPU ONMUCAHUM BELIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHUYECKYH) CHMBOJIUKY JJIS COCTaBJeHUs (OpMysn BelIecTs,
MOJICKYJISIPHBIX YPaBHCHUN XUMUYECKUX PEAKIUi, 2JICKTPOHHOTO OaaHca;

OTIPENICIISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTCTICHD
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCNMHECHHSIX C OMOPON Ha OIpEACNICHUs, B TOM
YUCJIE€ CTPYKTYPUPOBAHHBIC, MPUHAIJIEKHOCTh BELIECTB K OINPEACIEHHOMY KIAcCy
coenmuHEeHN 10 (opMmyaaM; BHUJ XUMHUYECKON CBS3U (KOBAJICHTHAsS W WOHHAS) B
HEOPraHUYECKUX COCIUHECHHUSX;

MMETh MPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWW, YMETh C ITOMOIIbBIO
YUYUTEIIA MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWUM, JJISl YCTAHOBJICHUS B3aUMOCBSI3U
MEXy U3Y4E€HHBIM MaTepHaiOM M TP MOJIY4YEHUU HOBBIX 3HAHUM, a TaKXKe MPpU padoTe
C HCTOYHHUKAMM XuMHUYeckor wuHopMmanuu. OpUEHTUPOBATHCS B TOHATHIX U
OTIepUPOBaATh UMM Ha OA30BOM YPOBHE, MPUMEHSThH MPU BBITIOJHCHUHU YUEOHBIX 3aJaHUN
U pEIlIEHUH PacUYETHBIX 3aJlad C OMOPOM Ha aJrOPUTM YyUE€OHBIX JEUCTBUN M3YUEHHBIE
3aKOHBI M TEOPUU: 3aKOH COXpaHeHUs macchl, [lepuoanuecknit 3akon J{.11. Menneneena,
3aKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOTaApO; AaTOMHO-MOJEKYJISIpHAs TEOpHs.
CooTHocuTh 0003HAYEHUs, KOTOpble UMEIOTCA B Tabnuie «llepuommyeckas cucrema
xumudeckux sneMeHToB [[. U. MeHngeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsii fAzpa, oO0IIee YKCIio
AIEKTPOHOB U PaCIPEICIICHUE UX IO AIEKTPOHHBIM CJIOSIM);

KIacCu(pUIMpoOBaTh XUMUYECKHE DSJIEMEHTHI; HEOPTaHWYECKHE BEIIEeCTBa,;
XUMUYECKUE peaKuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerIoBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTETICHH OKUCICHUS XUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIAsd ONMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX YPaBHECHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMI C ONTOPOMl HA CXEMBbI;

MPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX MOCIE
IpeABaAPUTEIBLHOT0 OOCYKICHUS C TIEarorom;

BBIUHCIISITh OTHOCUTEIIBHYI) MOJIEKYJSIPHYKO M MOJSIPHYKO MAacChbl BEIIECTB;
MaCCOBYIO JIONI0 XMMHUYECKOTO 3JIEMEHTa 1o (hopMyJie COCIUHEHHUS, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE; MPOBOJHWTH PACYETHI MO YPABHEHHID XUMHYECKOW PEAKLIHU C
ONOPOM Ha aJITrOpUTM,;

MPUMEHATh OCHOBHBIE ONEPALUHA MBICIUTEIIBHON NESTEIbHOCTH — AHAIIA3 U

CUHTE3, CpaBHEHHE, O0000IIeHNE,CUCTeMaTH3aIus, KJaccu(UKaIys, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3eH — JUISI U3YYCHHUS CBOMCTB BEIIECTB U XUMHYECKHX
peaKIuii; C€CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS — HAOJIOJCHUE, H3MEPCHHE,

MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peanbHblli U MblCJIeHHbII) TI0J] PyKOBOACTBOM I€/1arora,
CJIeI0BATh MPaBUJIaM MOJIb30BAHUSL XUMUYECKOM MOCYA0M U 1a00paTOPHBIM
0o0opyI0BaHMEM, a TaKXKe MpaBWiIaM OOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKITUSIMH TI0 BBITIOTHEHHUIO JTAOOPATOPHBIX XUMHUUYECKHUX OMBITOB MO MOJTYYEHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa W KHCIOPOAA), MPHUTOTOBICHUIO
PaCTBOPOB C ONPEAETEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA; IIIAHUPOBATH U
NPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C TOMOIIBI HHIUKATOPOB (JIakMycC, (GeHOoNdTalenH, METUJIOPAHXK H Jp.),
NOJATBEPKAAIONIMX KayeCTBEHHBIM COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKIMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KITIACC

pacKphIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX IOHATUNA: XUMUYECKUN 3IIEMEHT,
aToOM, MOJIEKyJa, HOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKUCIEHUS, XMMHUYECKas pEeaKIvs,
XUMHUYECKas CBsI3b, Menn1080u 3¢pgexm peaxyuu,Moilb, MOJISAPHBIA 00BEM, PacTBOD;
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIEKTPOJUTHUECKAS NUCCOLUMALNSA, PEaKIMM MOHHOIO
oOMeHa, KaTalau3aTop, XuMuyeckoe pagHogecue, 0opamumvle u Heoopamumvle peaKyuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUHU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAaHOBJICHHE, aJUIOTPOMNUs, aM(pPOTEPHOCTh, XMUMHUYECKas CBA3b (KOBaJICHTHAs,
MOHHAs, METAJUINYECKas), KPUCTAIIMYECKAsl PEIIETKA, KOppOo3usi Memaiios, Chiaebl;
CKOpOCMb  XuMuyeckou peakyuy, TpeaenpHo nomyctumas koHueHtpauus (I11K)
BELIECTBA;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MHOHATHA (cM. m. 1) u
MPUMEHSATH ITH MOHATHS NPU ONMMCAHUHU BEUIECTB U UX NIPEBPALLCHHIA;

UCIIOJIb30BaTh 3HAKH M CHUMBOJIBI U1 (PUKCAIIMHN PE3yIbTaTOB HAOIIOICHUH,
cocTaBlieHUs] (OPMYJ BEIIECTB M YPaBHEHUM XUMHUYECKHX PEAKIHil, 3alUCH JaHHBIX
ycioBuil 3aia4. Mcnone3oBath 0003HaueHus, uMmeromuecs B [lepuoanyeckoii cucteme u
Ta0JINLE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJE JUIsI BHIIIOJHEHUS 3a/1aHU.

OIpEAEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B
COECIMHEHUSX PA3JIMYHOTO COCTaBa; IMPUHAAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUH ¢ ONIOPOM Ha ONPEENICHNUS, B TOM YHCIIE CTPYKTYPUPOBAHHbBIE; BUbI
XUMHUYECKON CBsI3W (KOBaJE€HTHAas, WOHHAs, MeETa/yIMyeckasi) B HEOPraHMYEeCKUX
COECIMHEHMSX; 3apsj] MOHA IO XUMHYECKOM (opMmyse; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHUCIOT M IIEJIOYEH, mun KpUcmaiiudeckou peuémKkyu KOHKPEemHO20
sewecmea;

packpeiBath  cmbicn  l[lepmogmueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBAThH €r0 IOHUMAHUE: ONUCLIBAMb U XAPAKmMepu308ams TaOIMUHYIO PopMy
[lepponnueckold CUCTEMBI XMUMHUYECKMX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIABHAS
noarpynna (A-rpynma)» u «mnobounas noxarpynma (b-rpynma)», mambsie u Oomblune
HEPUOABL; coomHocumsb 0003HaUEHUS], KOTOPbIE UMEIOTCS B IEPUOJUYECKON TabuuLe, ¢
YUCJIOBBIMH XapAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sipa, o0lIee YNCIO IEKTPOHOB U PaCHpeEIeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);
00bsCHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JJIEMEHTOB U
UX COEIMHEHUH B Ipesiesax MajblX NEPUOIOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(PUIMPOBATh XHUMHUYECKUE OJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
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XUMHUYECKHE peakuuu (M0 YHMCIy M COCTAaBy YUYacTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3G (HEKTy, M0 U3MEHEHHUIO CTENeHEeH OKUCICHHS] XUMUYECKHX AJIEMEHTOB) C
OMOPO Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHHE MPUMEpPaMU MOJEKYJISPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUMI C OTIOPOU HA CXEMBI;

COCTaBIISITh YPAaBHEHHUS 3JEKTPOIUTHUUECKON AMCCOIMAIMM KUCIOT, IIeNoued u
COJIEH; TOJHBIE M COKpAIEHHBIE yYpaBHEHHUS DPEAKIM HOHHOTO OOMEHa; ypaBHEHUS
peaxiuii, MoATBEPKIAOLIUX CYIIECTBOBAHNE TE€HETUUYECKON CBSI3U MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABJICHHMSI DJIEKTPOHHOTO 0ajaHca 3TUX Peakluid;

IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOXXHOCTH TPOTEKaHUS] XUMHUYECKHX [MPEBpaAlICHU TOciie MpeABaApPUTEIbHOIO
00CYX/IEHHSI C MeJIaroroMm;

BBIUUCIISTH OTHOCHUTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XUMHUYECKOTO 3J€MEHTa MO0 (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BEIIECTBA B PAaCTBOPE; MPOBOJAUTH PACUYETHI MO0 YPAaBHEHHUIO XMMHUYECKON pEakiuu ¢
OIIOpPOM Ha aJITrOpPUTM,;

cleoBaTh MpaBHJIaM TMOJb30BAaHUS XUMHUYECKOM MOCYI0M U J1ab0paTopHBIM
0o00OpyI0OBaHHEM, a TaKXKe MpaBHJIaM OOpAIllEHHUs C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHHUIO U
CcOOMpPaHUIO ra3000pa3HBIX BEIIESCTB (AMMHUAKa U YIJIEKUCIIOTO ras3a);

IPOBOJUTh PEAKUUU, MOATBEPNKIAIONIME KAYeCTBEHHBIM COCTaB pa3IUYHBIX
BELIECTB: PAaclo3HaBaTh OMNBITHBIM NYTEM XJOPUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdar-, cunukar-, cyiabhar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS M MIOHBI U3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

NPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 000011IeHIe, CHCTEMATHU3a1IMIO, BHISBIICHHE IPUIMHHO-CIIEICTBEHHBIX
CBsI3eH — [l U3yUYCHHSI CBOMCTB BEILIECTB U XUMUUECKUX PEAKIIHIL; €CTECTBEHHO-HAYYHBIE
METO/IbI MO3HAHUS — HAOJI0ICHNE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasIbHbIN
Y MBICJIEHHBIN).
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TEMATUYECKOE INTAHMPOBAHUE

Temaruveckoe TIAHUPOBAHME W KOJMYECTBO YaCOB, OTBOJMMBIX HAa OCBOCHHE KAKIOW TEMbl y4eOHOTO mpeamera «XUMHUsD»
aJlaTAPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOINEro 00pa3oBaHMsl OOYYAIONIMXCA C  3aePIKKOM
MICUXWYECKOTO PAa3BHTHS, COBIAJAIOT C COOTBETCTBYIOIIMM pasieiioM  pabodell mporpamMMmbl y4eOHOTO mpeameTa «XHMHEsD
o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUAI.

[Tpu pa3pabotke pabouell mporpamMMmbl B TEMATHUYECKOM IJIAHUPOBAHMM YYTEHBI BO3ZMOXXHOCTH HCIIOIb30BAHHUS AJIEKTPOHHBIX
(undpoBbIX) 00pa30BATENbHBIX PECYPCOB, SABISIIONIMXCS Y4€OHO-METOIWYECKUMH MaTepranamMu (MyJIbTUMEIUWHbBIE MPOTPAMMBI,
AJIEKTPOHHBIE YYEOHHKU M 33Ja4HUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE J1aOOpaTOpPUHU, UTPOBBIE MPOTPAMMBI, KOJUIEKIUH
(G pOBBIX 00pa30BATENbHBIX PECYPCOB), peaM3yOmuX AuaakTuyeckue Bo3moxkHocTH MKT, comepixaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIATEILCTBY 00 00pa30BaHuUU.
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