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Pabouast mporpamMMa 1o XUMUU JUJIsl OOyYarOUIUXcs C 3aJEP>KKOM MCUXUYECKOTO
passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 001I€Tr0 00pa30BaHUs MOATOTOBICHA Ha
ocHoBe DeepallbHOrO TOCYIAPCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmero obpazoBanusi (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 . Ne 287)
(mamee — ®I'OC O0O0), DenepanbHO aTaNTUPOBAHHON 00PA30BATEIHLHON MTPOTPAMMBI
OCHOBHOTO 00111ero 00pa3oBaHus JIJIsi 00yUYaIOIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3nopoBbsi (IIpukaz Munnpocsemenuss Poccun ot 24 nHosOps 2022 . Ne 1025),
®denepanbHOM paboyell MporpaMMbl OCHOBHOTO OOIEro oO0pa3oBaHUsl MO YYEOHOMY
npeamery  «Xumusi», DenepalbHOM  NpPOrpaMmbl  BOCHUTAHMS, C  Y4ETOM
pacnpeneneHHbIX MO0 Kiaccam IpOBEPSIEMbIX TPEOOBAHWM K pe3ylnbraraM OCBOCHHS
®denepanbHOM aTanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOUIErO
o0pa3oBaHus Ui OOYYaIOIIUXCSA C 3aJI€P’KKOM MCHUXUYECKOTO Pa3BUTHUSA U DIIEMEHTOB
CoZIep>KaHus, IPEJICTABIICHHBIX B YHUBEPCAIbHOM Kosludukarope rmo xumuu, Konmeniuu
npenojiaBaHusi yueOHoOro npenmera «Xumus» B 00pa3oBaTelibHbIX opraHuzanusix PO,
peanu3yrIIMX OCHOBHBIE 00IIe00pa30BaTeIbHbBIE TPOTPAMMEI.

YyeOubii  mpeamer  «XUMHUS» ~ BXOAUT B NOPEIMETHYIO  00JacTh
«EcrecTBeHHOHay4Hble MpEAMETH». B cHcTeMe ecTeCTBEHHOHAYyYHOro oOpa30BaHMS
XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI,
(OpMHpPOBAaHMM HAYYHOM KAPTUHBI MHpA, CO3JaHUU OCHOBBI XMMHUYECKHX 3HAHUH,
HEOOXOIUMBIX I TOBCEJHEBHOM W3HU, HABBIKOB 3J0POBOTO M 0O€30MACHOrO0 ISt
YyelloBeKa W OKpy)Kalolled ero cpeabl o0pasa >KU3HM, a TakkKe B BOCHUTaHUU
DKOJIOTHYECKOHN KYJIbTYPBI.

YcenemHocTh U3y4eHUsT XMMHM CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOM0IeHnEeM TMpaBui  0Oe30MacHOM padOThl NpPH  BBINOJIHEHUH XUMHUYECKOIO
AKCIEPUMEHTA, OCO3HAHHUEM MHOT'OYMCIICHHBIX CBSI3€M XMMHUU C JPYTUMH IpeaMETaMu
IIKOJIBHOT'O Kypca.

[Tporpamma BKJTIOYaeT B ¢€0s OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Haeel mporpamMMsl SBJISIETCS CO3/laHMe 0a30BOI0 KOMIUIEKCA OMOPHBIX 3HAHUMN
M0 XMMUH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOLIEH BO3pAcTy OOYYAIOLIUMXCS M HMX
0COOBIM 00pa30BaTENbHBIM OTPEOHOCTSIM.

B conepxaHun gaHHOrO Kypca MpeACTaBIeHbl OCHOBOIIONATAIOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKIIOYAIOIME M3YYEHHE COCTaBa W CTPOCHHS BEILECTB,
3aBUCHUMOCTH WX CBOWCTB OT CTPOEHHUS, IPOTHO3HUPOBAHUE CBOWMCTB BEUIECTB,
HCCIIEOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX IPEBPALLECHUN U ITyTEH YIIPaBICHUS UMU
B LIEJISIX MTOJTYYEHHSI BEUIECTB U MAaTEPUAIIOB.

TeopeTndeckyro OCHOBY U3Y4YEHHUs] HEOPIaHMUECKOW XMMHUU COCTABIISIET AaTOMHO-
MoJeKyJisipHoe yuenue, Ilepuommueckuit 3akoH J[.MI. MengeneeBa ¢ KpaTkumu
CBEIICHUSIMA O CTPOEHUM aToma, BHUIAX XHMHUYECKOM CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKHUX PEAKITUH.

B m3yueHun Kypca 3HauMTEIbHAS POJIb OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX M JIa0OpaTOpHBIX paldOT, ONUCAHUIO PE3yJIbTATOB
YYCHHUYECKOT0 IKCTIEPUMEHTa, COOJIOJICHUI0O HOPM U TIpaBWJI 0€30MacHOi paboThl B
XUMHUYECKOM J1abopaTopuH.



Peanu3zanust jaHHON mporpaMMel B mponecce 00ydeHus MO3BOJIUT 00ydarouumcs
¢ 3I1P ycBOUTH KIIFOUEBbIE XUMHUYECKUE KOMIIETEHIIMH U IIOHATH POJIb U 3HAYEHUE XUMUHU
Cpeau ApYruxX HayK O MPUPOJIE.

N3yyenune xumum crnocoOCTByeT (POPMHPOBAHUIO Yy OOYYAIOIIMXCA HAY4YHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOLICHAYYHBIX METON0B (HAOJIIOJEeHUEe, HU3MEpEHHe,
HKCIIEPUMEHT, MOJICTUPOBAHKUE), OCBOCHHUIO MPAKTUUYECKOTO NPUMEHEHHUS] HAYYHBIX
3HAHMM, OCHOBAHHOI'0 HA MEXIIPEIMETHBIX CBA3SX ¢ npeaMeraMu «OKpyX aroluid MUp»,
«Dusuka», «buonorusy, «l'eorpadus», «MatemaTtuka» U QOpMUPYET KOMIETEHIINH,
HE0OXOIUMBbIE ISl MPOJOJKEHHSI 00pa30BaHusl B 00JIaCTU €CTECTBEHHBIX HaYK.

W3yyenne XuUMHUHM CHOCOOCTBYET pa3BuUTHIO y oOydarommuxcs ¢ 3IIP
MPOCTPAHCTBEHHOIO  BOOOpaKeHMs, (YHKUMOHAJIBHOM  TI'PaMOTHOCTH,  YMEHUS
BOCIPUHUMATh M KPUTHUYECKH aHAJIM3UPOBaTh HHQPOpPMAIINIO, NPEICTABICHHYIO B
pa3nuYHbIX (opMax. 3HAUMMOCTh NMPEAMETA I Pa3BUTHS >KU3HEHHOM KOMIIETEHIIUU
oOyvaromuxcst ¢ 3I[IP 3akmtodaercss B yCBOGHMM OCHOBBI XMUMHYECKHMX 3HAHUM,
HEOOXOAMMBIX ISl TIOBCEJHEBHOW >KU3HHW; HABBIKOB 3/J0pPOBOTO M 0O€30macHOro s
YelloBeKa U OKpYXalolllel ero cpelpl odpasza *u3HHU; (HPOPMUPOBAHUM SKOJIOTUUECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaer cojepkaHue OOydeHHs] MpeaMery «XHUMHUS» C y4eTOM
0co0bIX 00pa3zoBaTenbHbIX MOTpeOHOCTEN oOydaromuxcsa ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XHUMMs TPECTaBISIET ONPEAENEHHYIO TPYJHOCTb Ul 00YYarolUXCs C
3I1P. D10 CcBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON JEATETbHOCTH, MEPUOANUECKUMU
KOJIeOaHMSIMU BHUMAaHHUS, MAJIBIM 00bEMOM TaMATH, HEJIOCTATOYHOCTHIO 00IIEro 3amnaca
3HAHWM, MOHWKEHHBIM IO3HABATEIIbHBIM HHTEPECOM W HHU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

st mpeononeHuss TPYAHOCTEW B HU3YYEHHH Y4YEOHOro mpeaMera «XHUMHS
HeoOXonMMa ajganTanus o0bemMa U XapakTepa yueOHOro Marepuana K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOW KaTEropuH OOYYAIOIIMUXCS, YUeT UX OCOOCHHOCTEH pa3BUTHSA:
UCIIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U  MEXKIIPEAMETHBIX CBA3EH,
MOCTENEHHOE YCIIOXKHEHUE U3Yy4aeMOro MaTepuarna.

[Ipy wu3ydyeHUM XUMHUM HEOOXOJUMO OCYIIECTBISATh B3aUMOJEHCTBUE Ha
TOJIUCEHCOPHON OCHOBE.

Teopernuecknii Marepuan peKOMEHAYETCS U3y4daTh B IMPOLECCE MPAKTHYECKOU
JesTeNbHOCTU. BO3MOXKHO BBIJICIICHUE OTACNBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBS3H CO
CIIO)KHOCTBIO aHanmm3a Tekcra oOywatommumucs c¢ 3[IP. Opranuueckoe eIMHCTBO
NPAaKTUYECKONH W MBICIUTEIbHON JIEATENbHOCTH OOYYaIOIIUXCSl HA YpOKax XUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3UCHBIX XMMHYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMAaHHUE MPU U3YYCHUH XUMUU YAENSIETCA M3yYEHUIO «CKBO3HBIX)
MOHATUH ¥ (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHuaia.

Lenu u 3anaun U3yyeHus yueOHOro npeaMera « X uMHUs»

O6mme uenu wu3ydeHuss y4deOHoOro mpeaMmera «XUMUS» TMPEACTaBICHBI B
OdenepasibHOM  paboueld mporpamMme OCHOBHOro oOmiero obOpasoBanusi. OHH
aKTyaJU3UpPOBAHbI C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOILEro
o0pa30oBaHus, HAMPABICHHOCTH OOYYEHHsS] Ha PA3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dbopmupoBanue e€¢ mHTENIIEKTa W o0miel KynabTypsl. OOyueHHe yMEHHUIO YYUTHCS U
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MPOIOJIKATh CBOE 00pa30BaHME CAMOCTOSATEIHHO B HACTOSIIIEE BPEMSI SIBIISIETCS OTHOM U3
BOXHEUIINX PYHKIMNA y4eOHBIX IPEAMETOB, B TOM YHCIIE U «XUMHUI.

Hns obywaroruxcst ¢ 3I1P, tak ke, Kak ¥ A1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTEIbHYIO nporpammy,
JOMUHUPYIOLIEE 3HAaUeHUE TPUOOPETAIOT TaKUeE 1IeH, KaK:

dbopMUpOBaHNE  HMHTEUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH, CIOCOOHON aJanTHPOBATHCS
K OBICTPO MEHSIIOUIUMCS YCIOBUSIM >KU3HU;

HaMpaBICHHOCTh OOYYEHHsI Ha CHUCTEeMAaTHYECKOE NPUOOIIEHUE YyYaIIuXcs K
CaMOCTOSITETIbHOM MO3HABATEIbHOM AESITETbHOCTH, HAYYHBIM U MPAKTUYECKUM METO/IaM
Mo3HaHMs, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

o0ecrieueHue yCiaoBHi, CIIOCOOCTBYIOIMNUX MPUOOPETCHUIO O0YUIAIOIITUMUCS OTIBITa
pa3HOOOpa3HOM JAESATENIbHOCTH, IMO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITH ), UMEIOITUX YHUBEPCAIbHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB
JesITeNIbHOCTH;

dbopMupoBaHUE YMEHHUI OOBSICHATH M OIICHUBATH SIBJICHHUS OKPYKAIOIIET0 MUpPa Ha
OCHOBaHUU 3HAHUI U OMbBITA, TOTYYCHHBIX IPH U3YUCHUH XUMHUH;

dbopMupoBaHue y OOYy4YalOIIUXCS TYMAHHUCTHUECKUX OTHOIICHUH, MOHUMaHUs
[IEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKM HKOJIOTHUECKH IIeIeCO00pa3HOro
MOBE/ICHHS B OBITY M TPYIOBOM JEATEILHOCTH B IIENIIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKPYXAOILIEN PUPOTHOU CPEIbIL;

pa3BUTHE MOTHBAlMM K OOY4YEHMIO, CIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHS OOIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO UIIS U HAMTPABIECHHOCTH JAJIbHEHNIIEro o0ydeHusl.

Kypc nanpaBiieH Ha perieHue cielyonmx 3aad, 00eceunBaronX peaanu3aluio
JMYHOCTHO-OPUEHTHPOBAHHOTO M JIEATEIHHOCTHOTO MOIXOJ0B K OOYYCHHIO XUMHUU
ooyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00IIIETO OOpPa30BAHNS:

dbopMUpoOBaHUE TEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHNUN; OBJIa/ICHNE MTOHITUIHBIM
annapaTroM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KaK 001acTu
COBPEMEHHOI0 €CTECTBO3HAHUS, XMMHYECKMX MPEBpAICHUM HEOPraHU4YeCKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbI MHOTHX SIBICHUM KMBOM M HEXUBOU MPUPOIBI;
yriyOneHue npeacTaBIeHu 0 MaTepruaJbHOM €IUHCTBE MUPA;

OBJIaJICHHE OCHOBAaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBAThH
U OOBEKTHBHO OIICHMBATh JKM3HEHHBIC CHUTYAIlMH, CBS3aHHBIE C XMMHEH, HABBIKAMH
Oe3omacHOro oOpalleHus C BEIIECTBAMH, HCIOJIb3YEeMbIMH B TIOBCETHEBHOM >KW3HH;
YMEHHEM aHAJIU3UPOBATh U MIIAHUPOBATH IKOJIOTHUYECKH 0€30MacHOe MOBEICHHE B LIETAX
COXpaHEHUs 3A0POBbSI U OKPYXKAIOIIEH CPEIBI;

dbopMUpOBaHNE YMEHUN yCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIaeMbIMU
XUMHYECKUMH SIBIICHUSMU U TPOLIECCAMH, MPOUCXOIAITIMU B MUKPOMHpPE, OOBICHSITH
NPUYUHBI MHOT000pa3us BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKKe 3aBUCUMOCTH TPUMEHEHUS BEUIECTB OT UX CBOMCTB;



pUOOPETEHHUE OIbITA UCIIOIB30BAHUS PA3JIUYHBIX METOJIOB M3Y4YEHHUS BEIICCTB,
HaONIONIEHUsT 3a WX TMPEBPAIICHUSMH TPU MPOBEACHUHM HECIOKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JTA0OPATOPHOTO 000pYIOBaHUS U IPUOOPOB;

dbopMHUpOBaHUE TPENCTABICHUNA O 3HAYECHUU XUMHUYECKOW HAYKW W PEIICHUU
COBPEMEHHBIX IKOJIOTHYECKHX MPOOJIEM, B TOM YUCIE B MPEIOTBPAIICHUH TEXHOTC€HHBIX
1 DKOJIOTMYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOPA W alaNTAIIUU Y4eOHOT0 MATEePHAaJIa 0 XUMHUHU

OOyuenue y4yeOHOMY mpeaMeTy «XuMUs» HE0OXOAUMO CTPOUTH HAa CO3JIaHUU
ONTUMAJIbHBIX YCIOBUM JJISI YCBOEHHUS MPOTPAaMMHOrO MaTepuana OO0ydaroluMUcs ¢
3IIP. bonpioe BHUMaHHUE JAOKHO OBITH YACIEHO OTOOpPY y4eOHOro MmaTrepualia B
COOTBETCTBHUM C MPUHIIUIIOM JOCTYIMHOCTH MPU COXPAHEHUU OOIIEro 6a30BOro ypoBHSI.
OH 0IKEH T10 COIePKAHUI0 M 00BEeMY OBITh aIaTHPOBAHHBIM 1t o0 ydarommxcs ¢ 3[1P
B COOTBETCTBHUU C MX OCOOBIMHU 00pa30BaTeIbHBIMU NOTpeOHOCTAMHU. CrienyeT 00JIerYuTh
oBiasiecHue MarepuasioM oOyuatromumucs ¢ 3IIP mocpenctBom ero AeTaibHOTO
OOBSICHEHUS C CHCTEMAaTHYECKUM T[MOBTOPOM, MHOTOKPAaTHONW TPEHHPOBKOW B
MPUMEHEHUU 3HAHUU C MCIIOJIb30BAHUEM IPUEMOB AJITOPUTMU3ALUU U BHU3YaIbHBIX
O1op, 00y4YeHUs1 CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHHE NSl MOJTHOLIEHHOTO YCBOEHHUsI Y4eOHOro marepuaia MUMEeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, MU3y4aeMbIX B JITAHHOM Kypce€, ¢ TaKuMU
yueOHbIMU mpeameramu  Kak «['eorpadusi»y, «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJMH U TOT K€ YYEeOHbIM Marepuas C pa3HbIX TOYEK 3PEHHS,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee TPOYHOMY
3aKPEIUICHUIO MOJTYYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHHU.

[Ipyu moAroTOBKE K YypOKaM YUMTENb JIOJDKEH MPEAyCMOTPETh (POPMHUPOBAHUE Y
oOy4JarIuxcs YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIATh U3y4yaeMbIil MaTepua,
IJIAHUPOBATh TMPEACTOSIIYI0 paboTy, OCYIIECTBIISITh CaMOKOHTpOJib. Heobxoaumo
MOCTOSIHHO ~CJIEIUTh 33 TMPaBWIBHOCTHIO peueBOro OQGOpMIICHUS BBICKA3bIBAHUHN
oOyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU MOBEAEHUS U JesITeNbHOCTH, oOyuatommuxcs ¢ 3I1P
(pacTOPMOKEHHOCTb, HEOPTraHW30BAHHOCTH) HEOOXOJMM CTPOKAWUIIUKA  KOHTPOJIb
coOJII0/ICHUST TIPaBUJT TEXHUKHU 0€30MacCHOCTH IPH MPOBEACHUU JIa0OPAaTOPHBIX pabOT B
XUMHUYECKOM KaOWHETe.

Buabl pesreqbHocTH oOyyaromuxcsas ¢ 3IIP, oOyciioBiieHHBbIE 0COOBIMU
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMHU U O0ecneYnBaOIMe OCMbICJIEHHOE 0CBOEHHE
coJep:KaHNH 00pa30BaHUsA MO MpeaAMeTy «XUMUs»

Conepxanue BUAOB JeATenbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax xumuun
OTpeensieTcs: UX OCOOBIMU 00pa3oBaTEIbHBIMH MOTPEOHOCTAMU. [loMHMO MIHMPOKO
ucnonb3dyembix B @OIT OOO obmux s Bcex 00y4aroluxcsi BUIOB AESTEIbHOCTU
ClenyeT YCWIUTh BHIBl JEATEIbHOCTH, CHEeUU(PUUYHBIE JIS JIaHHOW KaTeropuu
oOy4aromuxcs, s 00ecredeHus: OCMBICIEHHOTO OCBOCHUS CoJlep KaHusi 00pa30BaHUs
M0 MPEIMETYy: YCUJICHHE MPEIMETHO-MPAKTUYECKON JEATEbHOCTU C aKTHUBHU3alUEH
CEHCOPHBIX CHUCTEM; YEPEJIOBaHUE BUAOB ACSATEIbHOCTH, 3aJCHCTBYIOIINX pa3IMYHbIC
CEHCOpHBIE CUCTEMbI; OCBOEHHE MaTepHralia ¢ OMOpPOH Ha aJIrOPUTM; IIOIIArOBOCTHY B
M3yYECHUM MaTepuaia; MCIOJIb30BaHUE JIOMOJIHUTEIbHON BU3yaJIbHOW OMOpPHI (TUIaHbI,
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o0pa3libl, CXeMbI, I1a0JIOHbI, OTIOPHBIE TaOHIIb). J7s pazButus y ooyuatomuxcs ¢ 311P
YMEHUSl JIeTlaTh BBIBOJBI, (OPMUPOBAHUS TPAMOTHOT'O PEUYEBOrO BBICKA3bIBAHUS
HE0OXOIMMO HCHOJIb30BaTh OMOpHBIE cioBa W kiuie. Ocoboe BHUMAHUE CIIETYET
yAEIUTh OOYYEHHUIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTABIEHUE PUCYHOUYHBIX U
BEpOAIIbHBIX  CXEM, COCTaBJICHHE TaOJUIl, COCTAaBJICHHE KiIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJIs KJIacCU(UKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIp.

[IpumepHas TemaTudeckas U TEPMHUHOJIOrHUYEcKast Jiekcuka coorBercTByeT DOII
000O0.

Hns oOyuwaromuxcst ¢ 3IIP cymiecTBeHHbIMH SABISIFOTCS TpHEMBbI PadbOThI ¢
JEKCUYECKUM MartepuajioM 1o mnpeamery. [lpoBomutcs cnenuanbHas padoTa IO
BBEJICHUIO B AaKTUBHBIA CJIOBaph OOYyYarolIuXcCsi COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3yyaembie TepMHUHBI BBOASTCS Ha TOJMCEHCOPHOW OCHOBE, 00si3aTelbHA BU3yaJbHas
HOJIZIEPKKA, alITOPUTMBI PA0OTHI C ONMpPEEICHUEM, OTOPHBIE CXEMBbI JIJISl aKTyallu3alluu
TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera «XuMush» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®DenepanbHbIM TOCYAAPCTBEHHBIM  0Opa30BaTEbHBIM
CTaHJIaPTOM OCHOBHOI'0 001Iero oOpa3oBaHHs y4eOHBIA MpeaMeT «XHUMHs» BXOIUT B
MpeIMETHYI0 00s1acTh «EcTecTBEeHHOHAyUHbIE TIPEIMEThI» U SIBIAETCS 005S3aTeIbHBIM
TUTSL U3yYEHUS.

YyeOHbIM IIaHOM Ha €€ u3ydeHue oTrBefieHo 136 ydyeOHbIX YacoB — 1Mo 2 4 B
Heneno B 8 U 9 Kiaccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mnpenmera «XUMHS», MpPENCTaBICHHOE B pabouei
nporpamme, coorBerctByer dPI'OC OOO, pazpaborano c yuderom DenepanbHON
OCHOBHOI 00pa30BaTEIbHONU MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUS 10 y4EOHOMY
npeaMery  «XuMHs», CcoOoTBeTcTByeT denepanbHOW adalTUPOBAHHOW OCHOBHOU
oOpa3oBaTelbHON MporpaMMe OCHOBHOI'O 00IIero oOpa3oBaHUsi OOYyYaromMXCs C
3a/Iep’KKOM MICUXUYECKOTO PA3BUTHUS.

COJEPXXAHUE YUYEBHOI'O ITPEAMETA «XUMUWS»

COHEP)KAHUE OBYUEHHMA B 8 KITACCE

[IepBoHauanbHbBIE XUMUYECKHE TOHSATHS

[Ipenmer xumuu. *Ponp Xxumum B JKU3HU YenoBeka.® Tema wu BemecTna.
dusnuecKkrue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE BeIIeCTB. *XuMus B cUCTeMe
Hayk.* Uucteie BemecTBa u cmecu. CriocoOsI pa3aenenuns cmecei. [IpaBuna 6e3o0macHoro
oOpaleHusi ¢ BelllecTBaMu M J1abopaTOpHBIM oOopynoBanueM. *[loHsiTHe O MeTomax
MMO3HAHUS B XUMUH. *

ATOMBI ¥ MOJICKYJIbI. XMMHUUYECKHE DJIEMEHTBI. 3HAKU (CHMBOJIBI) XMMHUYECKHX
aneMeHToB. OTHOCHUTENbHAsS aTOMHasg Macca. [IpocTeie U cioxHbIE BelecTBa. ATOMHO-
MOJICKYJIAPHOE YYCHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. *3aKOH
MOCTOSTHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYIIsipHast Macca. MaccoBast 10
XMMHUYECKOTr0 3JIEMEHTA B COCIUHEHNH.



dusznueckue W XUMHUYECKHUE SBJICHUS. XuMHUueckas peakuus. I[lpusnaku
XUMUYECKUX PEAKLHI. YPaBHEHHS] XUMUYECKUX pEaKlIUil. 3aKOH COXPAHEHUsI MacChl
BemiecTB. Kinaccudukanuss XUMHYECKHUX peakuuil (COeAMHEHHs, Pa3JIoKEeHHUs,
3aMelIeHus1, 0OMEHa).

XUMUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW NOCYJIOHM, C MpaBUIaMU
paboThl B JlabopaTropuul U MpuéMaMu OOpalleHusi C JIa0OpaTOpHBIM 00OPYTOBAHUEM;
M3y4YEHUE M OINHUCAHHE (PUINYECKUX CBONCTB 00pa3lloB HEOPraHUYECKUX BEIECTB;
HaOmro1eHne pu3ndyeckux (IU1aBlieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE METHOM
MPOBOJIOKH, B3aMMOJCHCTBUE MeNla C KHCJIOTOW) SIBICHHWM, HAOJIOJEHUE W OINHUCAHUE
MIPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa, B3auUMOJCHCTBHE
CEPHOI KHCIIOTHI C XJIOPUIOM Oapwsi, paznioxkeHnue ruapokcuna meau (I1) mpu narpeBanumu,
B3aUMOJIeCTBHE Kene3a ¢ pacTBopoM coiu menu (I1));u3yuenune cnocoOoB pazneneHus
cMecell (C TOMOIIBIKD MarHurta, (QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTUILIALINS,
xpomarorpadus), MpOBEICHWE OYUCTKM TIOBAPEHHOW COJIM; HAOJIOJCHWE W OIKCAHWE
pPE3yNbTATOB NPOBEIEHUS OIbITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHHSI MAacChl;
CO3J1aHHE MOJIENEN MOJIEKYJ (IIAPOCTEPHKHEBBIX ).

Baxueiimme npeacTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoa — 3JeMEeHT M MpOCTOE
BeniecTBo. Haxoxaenue kuciopoaa B mpupoje, Gu3ndeckue U XUMHUUYECKUE CBOMCTBA.
Peakiuu ropeHust MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMYYEeHHsS] KUCIOpOoa B
nabopaTopuu *u npomsblnieHHOCTH.* [Ipumenenue kucinopoaa. [lonstue 06 okcumax.
KpyroBopot kuciopona B mpupojie. *O30H — aioTpomnHasi MogudUKaIMs KUCIOPO/Ia.

TeroBo#t 3PexT XUMUYIECKON peakiuy, TEPMOXUMHUECKHE YPABHEHHUS, DK30- U
SHJOTEPMHUYECKHUE PeaKrU. TOMINBO: yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3¢ eKTa, pa3pylieHre 030HOBOTO CJIOs. *

Bonopon — anmeMeHT u npocTtoe BeulecTBO. HaxoxaeHue Boaopona B MPUPOJE,
(du3nYecKre U XMMUUECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAIJIaMU U
OKCHJIaMH METaJIIOB), IPUMEHEHHEe, *crocoObl moiydeHus.* [loHaTHe O KHMCIIoTax u
COJIAAX.

KonuuectBo BemiectBa. Monb. Monsipuas Macca. 3akoH ABoraapo. MosspHbIit
00BEM Ta30B. Pacuersl mo xumudeckoi hopmyse. Pacuersr MaccoBOM 107IM XMMHYECKOTO
AJIEMEHTA B COCIMHEHHH, KOJMYECTBA BEIIECTBA, MOJSPHONW MAcChl, MOJSIPHOTO 00bemMa
ra3oB. Pacué€rel 1o XUMUYECKUM YPaBHEHUSIM.

*dusznueckue cBoiicTBa BoAbL. ™ Boga. Ee cocras, ctpoeHue u moinekyinbl. *Boma
Kak pacTBoputens. * PacTBopsl. *I1oHSATHE O HACHIIIEHHBIX U HEHACHITIIECHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BelIECTB B Boje.™ Pacuer maccoBoil 10oiM BellecTBa B
pacTtBope (TpolleHTHasi KOHIleHTpaunusi). MaccoBas J0Jjis BEIIeCTBA B PacTBOpE.
*XUMHUUYECKHe CBOMCTBA BOABI (pa3sioKEHUE, PEaKIMM C HaTpUEM, OKCHUIOM KallblLus,
okcusiom cepol (IV) peakuuu ¢ MetajyiaM, KUCIOTHBIMU W OCHOBHBIMHM OKCHJIAMH).
[Tonsitue 06 ocHOBaHMSIX. POITb pacTBOPOB B IPHUPOJIE U B KU3HH YeIoBeKa. KpyroBopor
BOJIBI B IIpHUpo/IE.* 3arpsi3sHeHUEe NpUPOAHBIX BoI. OXpaHa U OYMCTKA TPUPOIHBIX BO/I.

Baxneitmue  kmaccel  HeopraHmdeckux — coenuHeHuil.  Kmaccudukamms
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HEOpPraHWYeCKUx coeauHeHui. OKcuapl: cocTaB, Kkiaccudukanus (KUCIOTHBIE,
OCHOBHEBIE, *am(pOoTepHbIe, HecoieoOpa3yomre - Ha nmpuMepe okcuaa yriaepona (1) u
okcuna azora (ll)), Homenknarypa.* *Ilonyyenue™® m XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammojeiicTBUEe C BOJIOM, KuciaoTamu, mienodamu). OcHoBanusa. Kiaccudukarus
OCHOBAaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBaHUA. HoMeHkiaTrypa OCHOBaHUM.
dusznueckue M XHMHUYECKHE CBOMCTBA OCHOBaHWU (B3aMMOJCHCTBUE C OKCHUAAMU
HEMETAJLJIOB, KUCJIOTaMHU, coisiMu). *Ilonydenre ocHoBaHUM. *

Kucnotsi: cocras, kinaccudukanus, HOMEHKIATypa, PU3NYECKUE U XUMUYECKHE
CBOMCTBa (B3aUMOJEHCTBHE C MeETaJUlaMH, OCHOBHBIMU OKCHJIAMHU, OCHOBaHUSIMHU,
CONSIMHU, HA TIPUMEPE COJITHOW M CEPHOM KHUCIOT), *crmocoObl momyudeHus.™ Psa
aktuBHoctn MetaioB H. H. bekeroa. Conm (cpenHue): HOMEHKJIATypa COJeEH,
*CrmocoObl MOMy4YeHus ™, B3aMMOIEHCTBHE COJICH ¢ METaJUIaMH, KUCJIIOTaMU, IIeJI0YaMH U
COJIAMU, IPUMEHEHHE.

[Tonsarue o0 amdoTepHBIX THIPOKCHIAX (HA MpUMEpPEe IUHKA U *aTtOMUHUA™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU M IIEII0YaMH, Pa3ioKEeHUE MpU
HarpeBaHUM) U MojJydyeHue. *

l'enernueckass CBs3b  MEXAY KIAaccaMM  HEOPraHUYECKUX  COCTUHEHHIA.
I'eneTnueckue psabl.

XUMHUYECKHUM SKCTIEPUMEHT: Kau€CTBEHHOE OMPEACIICHUE CONEPKaHUS KUCIOpOoia
B BO3/yX€; MOJYyYEHHE U M3yYEHUE CBOMCTB KUCIOPO/a; HAOIIO/IEHNE B3aMOICHCTBUS
BEIIECTB C KMCJIOPOJOM M YCJIOBHSI BOSHUKHOBEHHS M TIPEKpaIleHUs ropeHus (1moxapa);
O3HAaKOMJICHHE ¢ 00pa3llaMH OKCHJIOB M OTIMCAHUE WX CBOWCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BoJlOpoJia (ropeHue); HaloIeHne 00pa3lioB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIEIOBAHUE OCOOCHHOCTEN PAaCTBOPEHHUS BEIIECTB C PA3IMUYHOM PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;
B3aMMOJICHCTBHE BOJIBI C METaUIaMU (HATPUEM U KaJlblieM) (BO3MOXKHO UCTIOIb30BaHUE
BHUJICOMATEPUAIIOB); OIPEJEICHUE pPAacCTBOPOB KHUCJIOT M IIEJOYed C IOMOIMIbIO
MHIMKATOPOB; HCCIe0BaHUE 00pa3Il0B HEOPTAHUUECKHUX BEIIECTB PA3IMUHBIX KJIACCOB;
HaOJII0/ICHNEe WM3MEHEHUSI OKPAaCKHM HWHIUMKATOPOB B PACTBOpax KHUCIOT W IIEJIOYEH;
nzyueHue B3aumopencTus okcuaa menu(Il) ¢ pactBopom cepHOW KHUCIOTBI, KHCIOT C
METAUIAMM, pPEaKUUMi HEeUTpaau3alyy; [OJIyYeHUE HEpacCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHUE OJTHOI'0 METAJIa JPYTUM U3 pacTBOPA COJIU; PEIICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHennme kiracchl HEOPraHUYECKUX COSIUHEHUIN.

[Tepuognueckuit 3akoH U [lepruoanyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
1. . MenneneeBa. CtpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIE PEAKIIUH.

[lepBbie MOMBITKU KIAaCCU(DUKALIMM XUMUUECKUX dJ1eMeHTOB. [loHsATHE 0 rpymmax
CXOJTHBIX 2JIEMEHTOB (I1I€JIOYHBIC U IIEI0YHO3EMENIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHHIC
raspl). *2JIeMeHThI, KOTOpbIe 00pa3yrT aM(POTEPHBIC OKCUIBI U THIPOKCHIBI. *

[Tepuoguueckut 3akoH. Ilepuoguueckas cUCTEMa XHUMHUUYECKUX DJIEMEHTOB
1. 1. Menpeneesa. Kopotkonepuonnas u * IITMHHOTIEPUOTHAS dbopmbl
ITepuognueckoit cucrembl xumuueckux siemeHToB JI. U. Menneneesa. Ilepuonsl u
rpynnbl. OU3NYECKUN CMBICI MNOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHUOJA W TPYIIIIbI
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AJIEMEHTA.

Crpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3otombl.* Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JIOYEK aTOMOB MepBBIX 20 XUMHUECKUX 3yeMeHTOB [leproguueckoit
cuctembl J[. I. MenneneeBa. XapakTepucTHKa XHMHYECKOIO DJJIEMEHTA IO €r0
nonoxxeHuro B [lepuognueckon cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB MajbIX NEPHOJOB U IJIaBHBIX
MOATPYNI, B 3aBUCUMOCTH OT AaTOMHOrO (MOpSAJIKOBOrO) HOMepa 3HauyCHUE
Ilepuoanueckoro 3akoHa U Ilepmonnueckod CHCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTtuku. [{. . MenneneeB — y4€Hblil ¥ rpakaaHuH. *

Xumuueckass cBs3b. KoBaneHTHass (moisipHas M HENOJsIpHAsi)  CBS3b.
*NEeKTPOOTPUIIATENBHOCTh ATOMOB XUMUUECKHUX 3JIeMEHTOB. * lOHHas CBS3b.

Crenenp okucaeHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiyu. [Ipomeccs
OKHUCJICHHUS U BOCCTaHOBJIEHUSI. OKHCIIUTENN U BOCCTAHOBUTENH.

XHWMHYECKUI SKCHEPUMEHT: H3yYeHUEe OO0pa3loB BEHIECTB METAIOB H
HEMETAJUIOB; B3aUMOJIEUCTBUE TMAPOKCHIA LIMHKA C PacTBOPAaMU KHUCJIOT U IIEJIOYEH;
MIPOBEICHUE ONBITOB, WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakiuu pa3iokKeHus, COCTUHEHNSA ).

MexnpeaMeTHbIe CBSI3H

Peanuzanmst MeXnpeaMeTHBIX CBsi3ed MpU HW3YYEHMHM XHMHH B 8 Kjacce
OCYIIECTBIISETCS Yepe3 UCIIOJIb30BaHUE KaK O0ITUX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSTUH, SBISIONINXCS CUCTEMHBIMH JJIS OTJCIbHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHITHS . HAYIHBIN (aKT, TUIIOTE3a, TCOPHs, 3aKOH,
aHaM3, CHUHTE3, KiacCU(pUKAIMs, TEPUOJIUYHOCTh, HAOIIOIEHNUE, JKCIIEPUMEHT,
MOJIETHPOBaHUE, U3MEPEHUE, MOIEIb, SIBIICHHE.

®dwuszuka: MaTepus, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUUECKUI 3apsii, BEUIECTBO, TENO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, ra3, (PU3NYECKUE BEITUUUHBI, CAUHUIIBI U3MEPCHUS,
KOCMOC, IUTaHETHI, 3B&3/b1, COJIHIIE.

buonorus: ¢orocunTes, Apixanue, ouocdepa.

['eorpadums: atmocdepa, ruapochepa, MUHEpPaAIbl, TOPHBIE TOPOJBI, TMOJE3HBIC
HCKOIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

COIAEPXAHME OBYUYEHMUA B 9 KIIACCE

BemiecTBo 1 xumMuyeckasi peakius

[lepuonnueckuii 3akoH. Ilepumonnueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAUs, KaIblUd U UX COCIMHCHHUM B
COOTBETCTBHUM C MOJOKEHUEM DIEMEHTOB B Ileproanueckoil cUCTEME U CTPOCHHEM MX
aTOMOB.

CtpoeHue BeIIECTBA: BHJbBl XUMHUYECKOW CBsI3U. THUIBI KPUCTATUIMYECKUX
peméToK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUITMUECKOM PEIIETKY U BUA
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XUMUYECKOU CBs3M. *

Knaccudukarus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB (MEXIyHapOaHAS U
TpUBUAJIbHAS). XMUMUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHUI, TEeHETUUECKAs CBSA3b HEOPTAaHMUYECKUX BEILECTB.

Knaccudukanuss XuMH4eCKUX peaKIuid Mo pa3IuYHbIM MpU3HaKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIMU BEILECTB, MO TEIIOBOMY 3(P(DEKTY, M0 U3MEHEHUIO
CTETICHEH OKHUCICHHS XHMHYECKHX D3JEMEHTOB, *MO OOpaTUMOCTH, IO YYacTHIO
Katanuzaropa).* OK30- W OSHJIOTEpMHUYECKHME peakiuu. *Tepmoxumuueckue
ypaBHEHUA. *

*[loHsiTHE O CKOPOCTH XHUMHUYECKOW peakiuu. [loHsTe 00 0OpaTUMBIX WU
HEOOpaTUMBIX XUMHUYECKHUX peakiusix. [IOHATHE O TOMOT€HHBIX U TeTEPOreHHbIX
peakuuax. [Tonstue o xumnyeckoM paBHoBecur. CMeEIIEHHE XUMUYECKOIO PAaBHOBECHSI.
@dakTophl, BIAUSIONIME HA CKOPOCTh XMMHUECKON PEaKIMU U TMOJIOKEHNE XUMUYECKOTO
paBHOBecCHSI. *

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIE peakuuy, AIEKTPOHHBIN OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHON peakii. CocTaBlieHne ypaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI C HCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 7IEKTPOIUTUYECKON TUCCOIMAIIMN. DJIEKTPOIUTUYECKAS JUCCOIUAIIUA.
DNeKTpoIuThl W HE3NEKTpoauThl. KaTHOHBI, aHHOHBIL. *MexaHU3M JHUCCOLMAIMU
BEUIECTB C pAa3JIMYHBIMU BHAAMU XHUMHUYeCKOM cBs3u. IloHsTHE O cTeneHu
auccouuanuu.* CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

Peaknmm moHHOrOo OOMeHa. Y CIOBHUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa 0
KkoHI1a. [lomHbIe U coKpaniéHHbIE HOHHBIE YpaBHEHUS peakiuil. XMMUYEeCKHue CBOMCTBA
KHCJIOT, OCHOBAaHMA M COJIGM B CBETE€ MPEICTABICHUNA 00 3IEKTPOIUTUUECKON
mucconmanmu. Cpena pactBopa. KadecTBeHHbIE peakiMM Ha KaTHOHbl M aHUOHBIL:
XJIOpUI-, OpomMuA-, HOAMI-, CyJabdaT-, KapOoHaT-, cuiIuKar-, (ocdar- aHUOHBI;
TUJPOKCHU/I-MOHBI; KATUOHBI aMMOHMSI, MarHusl, KaJabIIMs, AIIOMUHUSA, kene3a (2+) u (3+),
menu (2+), IIMHKa, MPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX.

XHUMHYECKUM SKCIEPUMEHT: O3HAKOMJIEHHME C MOJEISAMU KPHUCTAUITMYECKUX
pelETOK HeOPraHMYECKUX BEUIECTB — METaUIOB U HeMeTauioB (rpadura u anmasa),
CIIOKHBIX BEIIECTB (XJOpUJa HATpusl); HCCIEAOBAHME 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOW pEaKkIMU OT BO3JACHCTBHA pa3iM4yHBIX (PaKTOPOB; HCCIIEIOBAHUE
AIIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, MpoLlecca AUCCOIMAIMKN KUCIIOT, IEI0Yeld U
coileil  (BO3MOXKHO  HCIIOJIb30BAHHE  BHUJIEOMATEPUAIOB); IMPOBEACHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKW NPOTEKAHMUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE
OCaJiKa, BBIJEJIEHUE ra3a, 0Opa30BaHUE BO[IbI); OINBITOB, WUIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid (TOpeHHe, pPeakUuu  Ppas3yIoKEeHHS,
COEJIMHEHHUA); PACIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakluii Ha NOHbBI; PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeraiibl 1 uX COeIUHEHUS

OO6miass  xapakTepucTuka ramoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTEpHbIE CTeIeHN OKUCIIeHHs . CTpoeHHEe U (PU3UICCKUE CBOMCTBA MTPOCTHIX BEIIECCTB
— rajJjoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOICHCTBUE C METaJUIAMH,
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HEMeTalIaMi — BOJOPOJIOM M KHUCJIOponaoM, *menoyamu™). XmopoBoaopoa. ComnsiHas
KHCIIOTa, XUMUYECKHE CBOWCTBA, *monydeHue™, mpumenenwme. *JleiicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OpPraHu3M uesjoBeka.*™ BakHeillnne XJIOpHUIbl U UX HAXOXKICHHUE B
pUPOJE.

O6mias xapaktepuctuka d371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEepHbIE CTENEHNU OKUCIEHUS.

Crtpoenne u (PU3NUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJIA U CEPHI.
AmnoTporiHble  MOAU(GUKAIMU KUCIOpOAa W Cepbl. XUMHUYECKHE CBOMCTBA CEpbI
(B3aumopeicTBue *c HemerallaMu™ — BOJOPOAOM U KHUCIOPOJAOM, METaJllaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kkucioramu).* CepoBOIOPOMA: CTPOCHHE,
busnyecKkue U XMMUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHTEIHHBIC CBOICTBA).
Oxkcuzbl cephl Kak MPEACTaBUTENM KUCIOTHBIX OKCHI0B. CepHasi KucioTa: GU3nuecKue
U XUMHUYeckue cBoicTBa (oOumme u creunupuueckue). Comu CEpHOM KHUCIOTHI,
KAueCTBEHHAs peaklys Ha cyib(aT-uoH. CepHucras Kuciaora. *XuMUYECKHE PEaKLnH,
JeKallue B OCHOBE TMPOMBINIJIEHHOTO CHOco0a TOJMYyYEHUS CEPHOM KHUCIOTHI*
Haxoxaenue cepbl 1 €€ coenuHeHui B npupoje. I[IpumMenenne cepol U ee COEIUHEHNUN B
ObITY W B TMPOMBINIICHHOCTH. *XHWMHUYECKOE 3arps3HCHHE OKPYKAIOIIEH Cpebl
COCIMHEHUSAMHU Cepbl (KUCIOTHBIC I0KIU, 3arPA3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro npeaoTBpanieHus. ™

OO6m1as xapakTepucTHKa 3J1IeMeHTOB V A-rpynimbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (GU3NUECKHe M XUMUYECKHE CBOMCTBA
(B3aMMOJIEHICTBME C MeETaUIaMHd U HEMETa/NIaMH - KHUCJIOPOJIOM M BOIOPOIOM).
Kpyrosopor azora B mnpupone. AMMUAK: (PHU3MYECKHE M XUMHUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOWMCTBA BOJHOTO PAcTBOpPA), *MONydeHUE™ M MpPUMEHEHHE.
Conu amMMOHMS: COCTaB, (QU3MYECKHME M XUMHYECKHME CBOWCTBA (pa3iiokKeHHeE,
B3aMMOJICUCTBUE CO IIeno4YamMu), TpuMeHeHue. KadecTBeHHas peakiusi Ha HWOHBI
aMMOHMS. A30THas KHUCIOTa, €€ (u3MYecKue M XHMHYECKHe CBOMcTBa (oOuue u
cnenuduueckue), *nomydenue.® Hwutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX YIOOpEHUH.
*XMMHUYECKOEe 3arps3HEHUE OKPYXAIoled Cpeibl COSAMHEHUS MU a30Ta (KHCIOTHbBIE
JI0K/TH, 3arpsi3HEHNE BO3TyXa, TOYBBI U BOAOEMOB). *

docdop, *amnorpornnsie Mmoaudukanuu dochopa,* Guznueckue U XUMUUECKUE
CBOMCTBa (B3aMMOJICHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHIICHTPHPOBAHHBIMHU
a30THOM W cepHoil kucimotamu).® Oxcua docdopa (V), oprodocdopHas Kuciora:
¢u3nueckue M XUMUYECKHE CBOMCTBa, *nomydeHue.® *[loHsiTHE O MUHEpAIbHBIX
ynoopenusix: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX ymoOpeHusx.* OOrmmas
XapakTepuctuka 31aemMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB yriepoja U
KpeMHUsA. BajeHTHOCTh M XapaKTepHbIE CTENEHU OKHCIECHHS aTOMOB Yriepoia |
KpeMHus. PacripocTpanenue yriepojia B Ipupoie, XapaKTepHbIe CTEIIEHU OKUCIICHUSI.

VYraepon, amnorpornHble Moauduxanuu (rpadut, anmasz), ¢(U3MUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOICHCTBHE C METaJUIAMH, HEMETAIJIAMH,
*KOHIICHTPUPOBAHHBIMU a30THOW M CEepHOW KucioTamu)*. AncopOuus. KpyroBopot
yraepoga B npupoge. Okcuipl yriaepoaa, ux (pu3nyeckue U XUMUYECKHE CBOMCTBA,
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MOJIydeHHUE U NMPUMEHEHUE, JCUCTBUE HA OpPraHu3M 4YeJIOBeKa. *DKOJIOrMYECKUE
npoOsiemMbl, CBsi3aHHbIe ¢ OoKkcuaoM yriepona(lV); rumoresa riao0aabHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3PdekT.* VYroiapHas kKucioTa U €€ coiu, UX (u3ndyeckue u
XUMUYECKUE CBOMCTBa, *mMoiydyeHHe M mnpuMmeHeHue.™ KaudecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U
CEIIbCKOM XO03sHCTBE.

OO6mue mpeacraBieHus 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS OpTraHMYECKHX
COEIMHEHUN yriepoza (Ha mpuMepe MeTaHa, 3THIICHA, 3TaHOoJIa, YKCYCHOU KUCTOThI. *Ux
cocTaB U XxuMuieckoe crpoenue. Knaccudukamus opranndeckux pemiecTs. ™ [lonstue o
OMOJIOTMYECKU BaXXHBIX BEIIECTBAX: JKMUpaX, OelkaX, yriIeBo/lax — M UX POJIU B KU3HU
yesioBeka. *MarepuaabHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUM. *

Kpemnuii, ero ¢usmueckue W XHMHYECKHE CBOHCTBAa (Ha IpUMeEpe
B3aMMOJICUCTBHUS C MeETAJUIaMU M HEMEeTaulaMH), *IoJiydeHHe™® W MpUMEHEHUE.
*CoenuHeHust kpeMHusi B nipupoje. OOmue npeacrasieHus 00 okcuae kpeMuusi(IV) u
KpeMHueBon kucioTe. CUanKaTel, PU3ndecKue U XMMUYECKHUE CBOMCTBA, TOJTy4YCHUE U
MIPUMEHEHUE B OBITY, TPOMBIIIJIEHHOCTH (B MEIUIIUHCKOM, SJIEKTPOHHOM, CTPOUTEIIHHOM
u 7Ap.). BaxHueiline cTpouTenbHbIE MaTepUalbl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH,
xene300eroH. [IpobieMbl 0€30MacHOro UCIMOJIb30BAHUSI CTPOUTEIBHBIX MAaTEpPHUAOB B
MOBCEIHEBHOM KU3HU. *

XUMHUECKUN DKCIIEPUMEHT: HU3y4deHUE OOpa3lloB HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHUCJIOTBHI; TPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HAOJIOZICHUE TIPU3HAKOB WX TPOTEKAHUS;, OMBITHI, OTpaxkarone Q(U3NYECKue u
XUMUYECKUE CBOWCTBA TajJOreHOB W MX COEAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB); O3HAaKOMJIEHHME ¢ oOpa3iamMu XJOpuaoB  (TaJIOTE€HU]IOB);
O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COCNMHEHUSMU (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEPHUAIOB); HaAOIIOJIEHUE Mpoliecca OOYIVIMBaHMS caxapa TMoJ| JAeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI; N3yUYE€HNE XUMHIECKUX CBOMCTB pa30aBIeHHOMN
CEpHOM KUCIIOTHI, TPOBEICHUE KAUeCTBEHHOM peakiuu Ha CyIb(]aT-uoH u HabII0AeHIE
MpU3HaKa e€ MPOTEeKaHUsI, O3HAKOMJIEHUE ¢ PU3UUECKUMU CBOMCTBaMU a3ota, ¢ocdopa
U UX COCIMHEHHI (BO3MOKHO MCTIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
1 GpochopHBIX yI10OpeHU; MoJIydeHHe aMMHaKa U U3y4eHUE €ro CBOMCTB; IPOBECHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS W (pocdaT-uoH M M3ydeHUEe NMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MEIbIO
(BO3MOXKHO HCMOJB30BAaHUE BUIACOMATEPUATIOB); U3YUEHUE MOJIETEH KPUCTAIIUYECKUX
pemérok anmMmasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCOpOIUM PACTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM yIJIEM U YCTPOMCTBOM NPOTHBOrasa; MOJy4YEHHUE
YIJIEKUCIIOrO Ta3a U M3YyYEHHE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX PEaKIUil Ha
KapOOHAT- ¥ CWJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CUIIMKATHON MPOMBIILICHHOCTH; PEIICHUE SKCIEPUMEHTANBHBIX 3a]1a4 10
TeMe «BakHeille HeMeTaJlIbl U UX COSAMHEHUS».

MeTtaibl 1 X COeIMHEHHS
OO61mast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonokenus B [lepuonnueckoit cucremMe xumuaeckux sneMeHToB Jl. . Menneneesa n

13



cTpoeHusi atomoB. CTpoeHMe MeTauioB. MeTamnuueckas CBA3b M METAIMYecKas
KpUCTAJUIMYECKasi peméTka. OJEKTPOXMMHUYECKUM psii HaNpsHKEHUM MeTaJloB.
duznyeckne U XUMHUYECKHE CBOMCTBA METa/UIOB (B3aMMOJEHCTBUE C KHCIOPOJOM,
BOJIOM, kuciotaMu). *OO0miue crnocoObl nmojydeHusi MetaiioB. [loHsTue o koppo3uu
METaJUIOB, OCHOBHBIC CITOCOOBI 3aIIHMTBI MX OT Kopposuu. CruiaBel (CTallb, YYyT'VH,
JTIOpPATIOMUHUM, OpOH3a) U UX PUMEHEHHE B OBITY U MPOMBIILIEHHOCTH. *

[llenounble MeTamibpl: nonoxeHue B llepuonnueckoin cucTeMe XUMHUYECKHUX
anemeHTOB [[. . MenaeneeBa; ctpoenue atomoB. Haxoxaenue B npupojae. Pusnueckue
1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U TUIPOKCUJIBI HATPUS
u kanus. [[puMeHeHne menoYHbIX METAIUIOB U KX COCAUHEHHUM.

[IlenoyHO3EeMENBHBIE METAIUIBI MATHUM U KAJIBLIWN: TIOJI0KEHUE B [leprnoanueckon
cucTeMe XxuMu4deckux seMeHToB /1. 1. MeHeneeBa; CTpoeHrE UX aTOMOB; HAXOKICHUE
B npupoje. Pu3nyeckue U XMMHUYECKUE CBOMCTBAa MarHusl W Kajblusa. Baxueiiiue
COeMHEHUs Kanblus (OKCHI, TUAPOKCHUA, coin). *JKEcTKocTh BOABI U CIOCOOBI €€
yCTpaHeHHsI. *

AmoMuHui: nonoxkeHue B llepmogmyeckoil cUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menneneesa; CTpoeHHME arToma; HaxOXKAcHUE B npupoae. Puszndeckne Hu
XUMUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHbIE CBOWCTBA OKCHAA W THIPOKCHUIA
AJIIOMHMHHUS.

Kenezo: mnonoxenne B Ilepruoguyeckod CUCTEME XHUMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa; CTpPOCHME aToMa; HAXOXJAEHHWE B mpupone. Duszndeckue u
XUMHUYECKHE CBOMCTBA JKele3a (B3auMOACHCTBUE ¢ METaNIaMU, KUCJIOTAMH M COJISIMU).
Oxcunpl, tuapokcuasl u comu xkenesa(ll) u xemesza(Ill): cocraB, cBoiicTBa u
*nonyuyenue. *

XHUMHUYICCKHM SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METaJIJIOB U CIUIABOB, UX
(bU3UYECKUMHU CBOMCTBAMU; M3Y4YEHHE PE3YyJbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
HCITOIb30BaHUE BHUACOMATEPHAIOB), 0COOCHHOCTEH B3aUMOACHCTBHS OKCH A KaIbIUI U
HATPHS C BOAOW (BO3MOXKHO UCTIOJIb30BAHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI, Mpoliecca TOPEHUs Kejle3a B KUCIOpPOoAe (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); IPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pPEaKIi Ha HOHBI (MarHus,
KaybIusi, amomuHusa, nuHka, skeneza(ll) u xemesza(Ill), menu(Il)); naGmronenue wu
OMHMCaHUE MPOIIECCOB OKpAIIMBAHUS IUIAMEHHM HMOHAMU HATpUs, Kaaus U KaJbIUs
(BO3MOKHO HCIIOJIL30BaHUE BHACOMATEPHAIIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHIA ATFOMUHUS U TUAPOKCH/IA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme «Baknelmue MeTanibl U UX COSAMHEHUS.

XHUMHSA U OKpY’Karolas cpena

*HoBble MaTepuasbl U TEXHOJIOIMHU. BemiectBa M Marepuaibl B IOBCEIHEBHOM
KU3HU 4YelloBeKa. XUMMS M 310pOBbe. be3omacHoe HCIOIb30BaHUE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomb NOpu  XMMHUYECKHX OXOTrax
1 oTpaBiieHusiX. OCHOBBI HIKOJIOTHYECKON TPaMOTHOCTH. *

*XuMuueckoe 3arpsA3HEHHE OKpY’Karoulell cpensl (TmpeaenbHas JOMyCcTUMast
koHueHTpanus BemectB — [1JIK). Ponp xuMuu B perieHun 3K0a0ru4eckux npoosiem. *

*[IpupoaHble HMCTOYHUKH YTIIEBOAOPOAOB (Yroiib, MPHUPOAHBIN Ta3, HedTh),
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MPOJYKTHI UX NMEPEPabOTKHU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH. *
XHWMHYECKUIN 3KCIIEPUMEHT: M3y4EHHE 00pa3l[0OB MATEPHAIOB (CTEKIIO, CIUIABBI
METaJJIOB, TOJIUMEPHBIE MaTepuabl). *

MexnpeaMeTHbIe CBS3U

Peanu3anus MEXIpEAMETHBIX CBSA3CH MNpU HW3YYEHUHM XUMHH B 9 Kimacce
OCYIIECTBIISICTCS Uepe3 UCTIONB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK
U TIOHSITUH, SIBISIOMIMXCA CHUCTEMHBIMH I OTJENbHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO ITUKJIA.

OO6mIme ecTeCTBEHHO-HAYYHBIE TOHITHUS . HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaM3, CHHTE3, KJIacCU(PUKANWs, TIEPUOIUIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJICTUPOBAHUE, W3MEPEHHE, MOJICb, SBICHHUE, TMAPHUKOBBIA I(P(HEKT, TEXHOIOTHS,
MaTepUabI.

®dwus3nka: MaTepus, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, WOH, HYKJIHI, W30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUYECKUI 3apsij], MPOBOJHUKH, TOTYIPOBOTHHUKH,
TVDIEKTPUKH, POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KPUCTAJUTMUECKas pEMIETKa, CIUIaBbl, (HU3UICCKUE
BEJIMYMHBI, E€IMHUIIBI U3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Connue.

buonorusi: ¢orocuHTe3, AbixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpEHHSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIbHBIC BEIECTBA.

['eorpadums: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, MOJE3HBIC
HCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHIA

B nenom pesynpraThl ocBoeHHs oOydarommmuca ¢ 3IIP yuebHOro mpenmera
«XHUMHS» JOKHBL COBINAJaTh € pesyiapTaTamMu dDenepaibHONM padouyell MporpaMMel
OCHOBHOT0 0011ero oopasoanus. Hanbosee 3HaUMMBIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIbTATDI:

JIMIHOCTHBIE PE3YIBTATHl OCBOCHUS MTPOTrPAMMBI OCHOBHOT'O 001I1eT0 00pa30BaHUS
JOCTUTAIOTCS B XOJ€ OOYyYeHHMs] XMMHUU B E€AMHCTBE Y4YEOHONH M BOCHHUTATEIHLHOMN
JESATENBHOCTHA B COOTBETCTBHH C TPATUITMOHHBIMA POCCUHCKUMHE COLMOKYIBTYPHBIMHU U
TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MTpaBUIaMU U HOPMaMHU
MOBENICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATH3AIIIH
00y4Yarommxcs.

JIM9HOCTHBIC pe3yIbTaThI OTpaKaroT TOTOBHOCTh oOyJaronmxcs
PYKOBOJICTBOBAThCS CHUCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMM M PaCIIMpEHUE
OTIbITA JICSITEIHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYCCKOMY U
HAYYHOMY HACJIEINIO, TIOHUMAHUS 3HAYCHUS] XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
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oOlIecTBa, CHOCOOHOCTH BHAAETh JOCTOBEpPHOW HHMOpManuend o MepeaoBbIX
JOCTUKEHUSAX U OTKPBITUSIX MUPOBOW M OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U OOIECTBA;

2) rpa’kJaHCKOI'0 BOCIIUTAHUSA:

IIPEICTABIIEHNS O COLMAIIBHBIX HOPMaX U MpaBUjlaX MEKINYHOCTHBIX OTHOIIEHHI
B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO TMOJE3HOM,
y4eOHO-HCCIIE0BATENbCKOM, TBOPUECKON U APYTUX BUIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JIEATEJIbHOCTHM  IPU  BBINOJHEHUU  Y4EOHBIX,
MO3HABATEbHBIX 3a/1a4, BBIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/IJaHUN y4EeOHBIX
IIPOEKTOB, CTPEMJIEHMSI K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B IPOLECCE 3TOMN
y4eOHOH JesATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUWE U MOCTYNKU CBOUX
TOBapMILE C IO3WLMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEICTBUN TOCTYIIKOB;

3) HEHHOCTH HaYYHOr'O MO3HAHUS:

MHUPOBO33PEHUYECKUX IPEACTABICHU O BELNIECTBE M XMMHYECKON peakuuy,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIFOIIMX OCHOBY
JUIA TIOHMMAaHUSl CYHUTHOCTHM HAyYHOW KapTHHBI MHpa, MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS35X UEIOBEKA C IPUPOJAHON CPEOi, O
PO XMMHUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEIbHBIX MOTHMBOB, HAIIPaBJICHHBIX HA IOJYYEHHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMBIX JUIsl OOBSICHEHUSI HAOII0AaeMbIX IIPOLIECCOB U SIBJICHUI;

M03HABATEIHLHON, MH()OPMAITMOHHOW W YHMTATEIHCKOW KYJIBTYPBI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITENIbHON paboThl ¢ y4eOHBIMU TEKCTaMU, CIPAaBOYHON JIMTEPATYPOH,
JOCTYIHBIMH TEXHUYECKUMH CPEACTBAMH UH(POPMALMOHHBIX TEXHOJIOTUI;

UHTepeca K OOyYEHHI0O M TO3HaHMIO, JI0003HATENbHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K CaM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACSITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS 00yUeHUs B JaJIbHEHIIIEM;

4) hbopMupoBaHUsI KYJIbTYphI 310pPOBbS:

OCO3HAHMS UEHHOCTH *U3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBII 00pa3 KU3HHU, OCO3HAHUS TIOCIECTBUN U HEMPUATHUS BPEIHbIX
NpUBBIUEK (YyHOTpeOJEHUs] aJlKOroJyis, HAapKOTUKOB, KYypEeHUs), HEO0OXOJUMOCTHU
COOIOICHUs. TIPaBUII OE30MAaCHOCTH MPH OOpalIeHUH ¢ XUMHUYECKHMHU BEIIECTBAMU B
OBITY U peanbHOM KU3HU;

5) TpyAOBOr0 BOCHUTAHUS:

UHTepeca K MPAKTHUECKOMY H3YYEHHMIO Mpodeccuil U Tpyda pazIudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYAOBOH JAESITENbHOCTH, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOI'O BBIOOpA MHAMBUAYAJIBHON
TPACKTOPUM MPOJOJDKEHUS] OOpa3oBaHMs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEW, YCIEUIHOM
po(heCCUOHATIBHON NEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHMH, TOTOBHOCTH
aJanTHUPOBATHCA B MPOPECCUOHAIBHOU CPEIE;

6) PKOJIOTUYECKOT0 BOCITUTAHUS:

IKOJIOTMYECKH 11€71€CO00Pa3HOro OTHOIIEHUS K MPUPOAE KaK HCTOUYHUKY KU3HU Ha
3emMie, OCHOBE €€ CyIIEeCTBOBaHMS, MOHUMAHHS IIEHHOCTH 3I0pOBOTO M 0€30MacHOro
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oOpa3a >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
NCUXWYECKOMY 3/J0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJIIOJICHUS MpaBWiI OE30MacHOTrO
NOBEJICHUS pU paboTe C BELIECTBAMU, a TAKXKE B CUTYALUAX, YTPOKAIOUINX 30POBbIO U
YKW3HU JIFOJICH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, IOJlydaeMble NPU HM3YUYEHUU XUMHUH, IS
peLIeHUs 3aJa4, CBA3aHHBIX C OKPY’KAIOLIEW MPUPOAHOM CPENOU, ITOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYphI, OCO3HAHUS TTI00aJTFHOT0 XapaKTepa SKOJIOTHUYECKHUX MPooIeM
U IIyTE€N UX PELICHUs IIOCPEACTBOM METOI0B XUMMUH;

9KOJIOTHYECKOTO MBILIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOM IIPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOSHWS 00pa3oBaTEIbHON MPOTPaMMBI  TI0
XUMHUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU MO3HABATEIHHBIMU JEHCTBUSMHU, B TOM
qucIe:

1) Ga30BbIC TOTMYECKHUE ICHCTBUS:

BBISIBIISITH TIPUYMHBI U CJIEJICTBUS MPOCTHIX XUMUUECKHUX SBJICHMUIA;

OCYIIECTBIIATh CPAaBHEHHE, KIACCU(DHUKAITNI0O XUMUYECKUX BEIIESCTB MO 3aTaHHBIM
OCHOBAHMSIM M KPUTEPUSAM JIJIsl YKa3aHHBIX JIOTHUECKHUX OTEPAIIHii;

CTPOUTH JIOTHYECKOE CYXACHHUE TOCTIe TPEIBAPUTEIHLHOTO aHAIN3a, BKIIOYAIOIIee
YCTaHOBJICHHE PUINHHO-CIICICTBEHHBIX CBsI3eH

c03/1aBaTh, MPUMEHATh U MPEOOPa30BLIBATh 3HAKH M CUMBOJIbI, MOJEIH M CXEMBI
JUTSI peIIeHUs y4eOHBIX ¥ TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO TTearora;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB U  HX
MTOCJIC/ICTBHSI;

2) 0a30BbIC HCCIIEIOBATEIbCKHUE JCHCTBHS:

C TIOMOIIBIO TIeIarora MPOBOAUThE XUMHUYECKUM OIBIT, HECIOXKHBIN SKCIIEPUMEHT,
JUTSI YCTAHOBJICHUSI OCOOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUIUHHO-CIIEACTBEHHBIX CBSI3EH
1 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEAarora WIH CaMOCTOSTEIbHO (OPMYIHPOBATH OOOOIICHUS H
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIbITA;

3) pabota ¢ uHpopMmaIueii:

BBISBIIATE JeunuThl MHPOpPMAIMU, JAaHHBIX, HEOOXOAMMBIX IS PEIICHHUS
IMOCTABJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh MHPOPMAIIUIO U3 OJTHOT'O BUAA B APYToi (TaOIuIly B TEKCT U
mp.);

UCKaTh WM OTOMpaTh MH(POPMAIMIO WM JIAaHHBIC W3 HUCTOYHHKOB C yUETOM
MIPEIIOKCHHON YIeOHOM 3a1a4M 1 3aJaHHBIX KPUTEPHEB.

OBnajJieHue YHUBEPCAITbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMU:

OpPraHU30BBIBATh Y4eOHOE B3aMMOJICHCTBHUE B TpyIe (OmpeaensiTh o0mue e,
pacnpenensTh POiu, 10r0BapUBATHCS APYT C APYTOM U T. 1.).

C MOMOIIBIO TIEJarora Wik CaMOCTOSITEIbHO COCTaBISATh YCTHBIE M MUCHbMEHHBIC
TEKCThl C HCIOJb30BAHUEM WILTIOCTPATUBHBIX MATEpPUATOB JJIsl BBICTYIUICHHS TEpEN
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ayAUTOPHUEH;

OpPraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTENIEM U CBEPCTHUKAMU; padOTaTh MHIMBHUIYAJIbHO W B TPYIIE: HaXOAUTh oOIee
pernieHrue W paspeniaTh KOH(IMKTHI HAa OCHOBE COIJIaCOBAaHUSI MO3WIMNA U ydeTa
HWHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATHh M OTCTAUBATh CBOE MHEHUE;

OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMM MPOAYKT, MPUHUMATh U Pa3eisiTh
OTBETCTBEHHOCTb U MPOSIBISATh TOTOBHOCTD K MTPEAOCTABICHUIO OTYETA MEPE] TPYIIION.

OBnajzieHNe YHUBEPCATBLHBIMU YU€OHBIMU PETYISTUBHBIMU JCHCTBUSMU:

oOHapyxuBaTh U (HOPMYJIHPOBATH Y4EOHYIO MPOOJIEMY, OINPEAeIsaTh Ielb
y4eOHOM IeITEIIbHOCTH;

BJIAJICTh OCHOBAaMHU CaMOKOHTpPOJISI, CAMOOILICHKH, TMPUHSATHUS PpEIICHUH |
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOM M MO3HABATEIHHOU JIEATEILHOCTH;

COOTHOCUTH CBOU JICUCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMU, OCYLIECTBIIATH
KOHTPOJIb CBOEH JIEITEIBHOCTH B IMPOLECCE JOCTHXKEHUS Pe3yJIbTaTa, ONpPEAENSTh
CIOCOOBI ICUCTBHUM B paMKax MPENJIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS CUTYallUEN;

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYyallUH U IIpeiaraTh IUIAH €€ U3MECHECHUS,

IpeIBUAETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IMPU PEIICHUH Y4EOHOU
3a7a4u;

NOHUMAaTh MPHUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysbTar
JeSTeTLHOCTH, OMNPENeNiATh MO3WTUBHBIE HM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
TanbHeHen paboThl;

OCO3HAHHO OTHOCUTHCS K APYTrOMY YEIOBEKY, €0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIbTATHI

B cocTtaBe npeaMeTHbIX pe3yJabTaTOB MO OCBOEHUIO 0053aTEIBHOIO COJIEPHKAHUS,
YCTAHOBJICHHOT'O JaHHOW DenepanbHON pabodueil mporpamMmol, BBIICISIOT: HaydHbBIC
3HaHUSI, YMEHHSI U CHOCOOBI JeHCTBUH, crneuuduyeckue s y4eOHOro mnpeaMera
«XuMU», BUABI JIEATEIPHOCTH MO MOJYYEHUI0O HOBOTO 3HAHUS, €r0 MHTEPHpETaIuHu,
peoOpa30BaHUI0 U MIPUMEHECHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIMIX:

MPEJACTABJICHUE O 3aKOHOMEPHOCTAX W IMO3HABAEMOCTH SIBIICHUW IPUPOIBI,
NMOHUMaHuE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak oOOJacTh
COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTAa OOIIEeH KyJIbTypbl M MNPAKTUYECKOU
JIESITENBbHOCTH Y€JI0BEKA B YCIOBUSAX COBPEMEHHOT0 00IIIECTBA; TOHUMAHUE MECTa XUMUHU
Cpeau ApYyrux €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM ITOHSITUWHOT O ANapaTa U CUMBOJIMYECKOTO A3bIKa XUMUU JIJTS
coctaBiieHHus] (OpMYJT HEOPraHMYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX peakiuid (c
OIOpOM Ha aNrOpUTM Y4YE€OHBIX JEWCTBUM); BIAJICHUE OCHOBAMH XHMHUYECKOU
HoMeHKatypel (IUPAC u TpuBManpHON) M yMEHHE HUCIOJIB30BATH €€ ISl pEUICHUs
y4eOHO-TI03HaBaTENbHBIX 33Ja4 C MOMOUIBI0 YUUTENS; YMEHUE HCIOIb30BaTh MOJEIU
IU1s1 OOBSICHEHUS CTPOEHHUSI aTOMOB U MOJIEKYJI [10 &JITOPUTMY C OIIOPOM Ha ONpEEICHuUS;

IIPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHUW U YMEHHUE C MOMOIIBI0 YUUTENS
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUW [JI1 YCTAHOBJICHHS B3aMMOCBSI3EH MEXKIY
M3YyYECHHBIM MaTepuajoM W MpH MOJYYEHHH HOBBIX 3HAaHMI, a TaKKe B IPOLECCE
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BBITIOJIHEHUSI Y4YEOHBIX 3aJaHMii W 1pu padoTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(pOpMAaITUH, KOTOpasi BKIIFOYAECT:

BAKHEUIIINE XUMHUYECKUE TOHSITUA: XUMUYECKUH DSJIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOAHAs CMECH,
OTHOCHUTEIIbHbIE aTOMHAasi U MOJEKYJsIpHAas Macchl, KOJHMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIA O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb (CpemaHsis),
XUMHUYECKasi peaklMs, pEaKUuud COENUHEHMS, pPEAKUUU pPa3J0XKEHUs, pPEaKLUu
3aMellleHUs, peakiuu oOMeHa, TEeIIoBOM (P (EeKT peakiuu, 9K30- U IHAOTEPMUUECKUE
peakluu, pacTBOpP, MaccoBasi JO0JsI XUMHUYECKOIO 3JIEMEHTA B COECJUHEHUH, MaccoBas
J0JI1 Y TIPOLIEHTHAs! KOHUEHTPALHsI BEIIECTBA B PaCTBOPE, PO aTOMa, dIEKTPUUECKUN
CJIOM aToma, aToMHasi OopOuTalb, paguyc aToma, BaJIEHTHOCTh, CTENEHb OKHUCIICHWS,
XUMUYECKasi CBS3b, AJIEKTPOOTPULIATEIBHOCTD, MOJSPHAs W HEMOJISIpHAs KOBaJEHTHAs
CBsI3b, MOHHAsl CBSI3b, METAJUIMUECKAs CBS3b, KPUCTANIMYECKas pelieTka (aToMHas,
MOHHAs, METaJNInYecKas, MOJEKYJISpHas), WOH, KaTHUOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJIUT,  DJIEKTPOJIMTHYECKAs  JIUCCOIMAIIMS, PEaKIUMH HOHHOro  OOMeEHa,
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHbIE  PEAKIMHM, OKHUCIUTEIh W  BOCCTAHOBUTEIND,
OKHCIIEHHE W BOCCTaHOBJICHHE, DJIEKTPOJIN3, XMMHUYECKOE paBHOBecHE, OOpaTHUMbIEe U
HeoOpaTUMBbIE PEeaKIMU, CKOPOCTh XUMHUYECKON peakIuu, KaTajau3arop, MpeaesibHO
nonyctumas konuentpauus (ITJ1K), koppo3us MeTauios, CIUIaBbl;

OCHOBOIIOJIaraoIle 3aKOHbl XUMHU: 3aKOH COXpaHeHusI Macchl, [lepuonnueckuii
3akoH [I. 1. Menneneea, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUU XHMHUHU: ATOMHO-MOJICKYJISIpHAsE TEOpHs, TEOPUSA DIEKTPOIUTUUYECKOU
JUCCOLMALINY, a TaKXKE MPEICTABICHUSI O HAYYHBIX METOJAX IMO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HCCIIEJOBAaHUS BELIECTB U MU3YUEHUS
XUMUYECKHUX PEaKIUii;

NPEICTaBICHUE O NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aroma, BJIEKTPOOTPUIIATENBHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
NOJIOXKEeHUs 3eMeHToB B Ileproauueckoil cucreMe (B MajblX MEpUOAAX M TIIABHBIX
MOJrPYINAx) U AJNEKTPOHHOIO CTPOEHUSI aTOMa; YMEHUE OOBACHATH CBA3b MOJIOKEHUS
sanemeHta B lleprognueckoil cucTEME C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XHMHMYECKHUX DJIEMEHTOB (COCTaB M 3apsj sJpa, OOIIee YHCIO DJIEKTPOHOB),
pacrpeeieHueM S3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TpeEX
MEePUOJIOB, Kalusl U KaJblusl; KIACCUPUIIMPOBATh XMMUYECKUE DIIEMEHTBI C OMOPON Ha
orpenenaeHust PU3NIECKOro cMbIciia HU(POBBIX JaHHBIX MEPUOINIECKON TaOINLIBI;

yMEHHE KJIACCUPUITUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMHUYECKHE PEaKUHUU C OMOpOM Ha CXEMbl; OMNPENENsTh BaJEHTHOCTh W CTENEHb
OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB, BUJ XMMHUUYECKON CBSI3M U THUIl KPUCTAITUYECKOM
CTPYKTYpBI B COEIMHEHHUSX, 3aps MOHA, XapaKTEP CPelbl B BOJHBIX pacTBOPAX BEILIECTB
(KUCHOT, OCHOBaHUM ), OKUCIIUTENb K BOCCTAHOBUTEIIb 10 AJITOPUTMY YUEOHBIX I€HCTBHIA;

YMEHHUE XapakTepU30BaTh C OMOPOM Ha cxeMy (QHU3WYECKHEe U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOA, rpaduT, ajiMa3, KpEMHUH, a3oT,
dbocdop, cepa, XJI0p, HATPUH, KaJIUK, MarHUH, KaJbIIHHA, aTIOMUHHUH, J)KeJ1€30) U CIIOKHBIX
BEIIECTB, B TOM WYHCI€ HX BOJHBIX pacTBOPOB (BOJa, aMMHakK, XJIOPOBOJOPO,
CEPOBOJIOPOJI, OKCHJIBI U THAPOKCUIBI MeTaiuioB I - IIA rpymm, amomununs, menu (1),
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uuHka, xeneza (II u III), okcunsr yriepoaa (I u IV), kpemuus (IV), azora u pochopa
(I u V), cepst (IV u VI), cepaucras, cepHas, azorucras, azotHas, (ocdopHas,
yroJjibHasi, KpEMHHUEBAsl KUCJIOTa U UX COJIM); OMUCKHIBATh C ONOPOM Ha IJIaH U KJIFOUYEBbIE
CJIOBA; YMEHHUE MTPOTrHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUs IOCJIE IMPEABAPUTEIBHOIO aHAIW3a IOJ PYKOBOACTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOKHOCTh
MIPOTEKAHUSI XUMUYECKUX MPEBPALIECHUI B PAa3JIMYHbBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IIPUPOJHYIO CPENY;

YMEHHE COCTaBJIATh MO 00paslly, CXeMe, aJIrOpUTMy Y4YeOHBIX JEHCTBUU
MOJIEKYJISIpHBIE U HIOHHBIE YPABHEHUsI peaklUi (B TOM YMCIIE PEaKIMil HOHHOTrO oOMeHa
U OKHUCIIHUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIUI), WIUIIOCTPUPYIOIIUX XUMHUYECKUE
CBOWCTBAa W3YYCHHBIX KJIAcCOB / TPyNI HEOPraHMYECKMX BEIIECTB, a TaKKe
NOJATBEPKAAOIINX FEHETUYECKYIO B3aUMOCBS3b MEXKy HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BELIECTB, MACCOBYIO JOJK XHMHUYECKOrO 3JIEMEHTAa B COEAMHEHUH, MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM Ira3oB ¢ ONOPOM Ha
obue GopMyIibl; yMEHUE IPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEaKIUN U
HaXOAMUTh KOJMYECTBO BELIECTBA, OOBEM M MAacCy PeareéHTOB WIH NMPOJTYKTOB PEAKIIUHU C
OIopoii Ha o0pasell, aJrOpUTM YUeOHBIX AEHUCTBUM;

BJIa/IEHNE OCHOBHBIMHM METOJaMH Hay4yHOTO MO3HAaHUA (HaOJI0/IeHue, U3MEpPEHHE,
AKCIIEPUMEHT, MOJECNIMPOBAHUE) MPHU H3YUYEHUM BEIIECTB M XUMHYECKUX SIBICHUU C
OMOpONl Ha aIrOpuTM YYEOHBIX ACUCTBUN; yMeHHE CHOPMYIHUPOBATH MpoOIEeMy HU
NPEJIOKUTH IIyTH €€ PEIICHNUs C IIOMOILBIO TIelarora; 3HaHue OCHOB 0€3011acHOM paboThI
C XMMHUYECKHMHU BEIIECTBAMH, XUMUYECKOM NOCYA 01 1 1a0OpaTOPHBIM 000PYI0BaHUEM;

HAJIMYME MTPAKTUYECKUX HABBIKOB IIJIAHUPOBAHMS M OCYIIECTBIICHUS CIEAYIOIINX
XUMHYECKUX HKCIEPUMEHTOB IO/ PYKOBOACTBOM YUYUTENS C OOCYXIAEHHEM IUIaHa
paboTHI WIIM COCTABIIEHUEM TAOJIHIIBL:

U3YyYEHHUE U ONUCaHUE PU3NYECKUX CBOMCTB BEILIECTB;

O3HAKOMJIEHUE C PU3NYECKHUMH U XUMUYECKUMHU SIBJICHUSIMU;

OIIBITHI, HJUTFOCTPUPYIOLIME IPU3HAKY POTEKAHUS XUMUYECKUX PEaKUH;

U3y4€HHUE CIOCOO0B Pa3AEIeHUS CMECEH;

NOJIy4EHHE KUCIIOPO/1a U U3YUEHHUE €r0 CBOMCTB;

IIOJIy4E€HHE BOJOPOA U U3YUYECHHUE €T0 CBOWCTB;

NOJIy4YE€HHE YIIJIEKUCIIOrO ra3a U U3y4EHHUE €ro CBOICTB;

NOJIyYEHHE AMMHAKA U U3YUEHHUE €r0 CBOICTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEICIICHHOM MacCOBOW JOJIEM PAaCTBOPEHHOIO
BELIECTBA;

UCCIICIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX
KJIACCOB;

NPUMEHEHUE HMHAMKATOpOB (JlakMyca, MeTujopaHxka U (eHondrasenna) ais
OIpEAEIICHHsI XapaKTepa Cpellbl B paCTBOpPaX KUCIOT U LIEJIOUEH;

U3Y4YEHHE B3aUMOJECHCTBHA KHUCJIOT C METAUIaMH, OKCHUJAMH METAJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMH;

NOJIy4€HHE HEPACTBOPUMBIX OCHOBAHHIA;

20



BBITECHEHHE OJTHOT'0 METaJlJIa IPYTUM U3 pacTBOpa COJIH;

uccaeaoBanue aMm(GOTEPHBIX CBOMCTB THAPOKCHIOB aTFOMHHUS U ITUHKA;

pellieHHuEe JKCIEPUMEHTAJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPraHUYECKHUX COCTMHEHUIY;

pellIeHHuEe  JKCIEPUMEHTAJBHBIX  3ajlady 10 TeMe  «DJIEKTPOJUTHYECKAs
JTIACCOITAAIIHS»;

pelIeHUEe SKCIIEPUMEHTAIBHBIX 3aJlay 1Mo TeMe «BakHeillne HeMmeTamibl U UX
COCIIUHEHMUSY;

pelieHrne SKCIEPUMEHTANbHBIX 3ajauy 1Mo TeMe «BaxHelnme meramibl U UX
COCIUHEHUSY;

XUMUYECKHUE IKCIIEPUMEHTBI, WLTIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS PEAKIIUM
MOHHOI'0 OOMEHa;

KaueCTBEHHbIC PEAKIMU Ha TMPUCYTCTBYIOIIME B BOJHBIX pPACTBOpaxX HOHBI:
XJIOpUI-, OpoMHI-, HOAWA-, cyibhar-, Qocdar-, kapOOHAT-, CUIMKAT-AHUOHBI,
TUJPOKCHUI-MOHBI, KaTUOHbI aMMOHMS, MarHus, KajbllMs, aJlOMUHMSA, Keje3a (2+) u
xene3a (3+), menu (2+), HUHKa;

YMEHUE TIPEACTABISTh PE3yNbTAaThl dJKCIEpUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNNbCTB, Ipa)UKOB M TAOJHI] U BBISBIISATH IMIUPUIECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MTpaBWJIaMu 0€30MaCHOTO OOpAIlleHHs C BEIIECTBAMU, UCIIOJIb3YEMbIMU
B ITIOBCEIHEBHOM JKM3HHM, a TAK)Ke MpaBUIaMU MTOBEJICHHS B IEIAX COCPEIKCHHS 3I0POBBS
U OKpYKalolllel MPUPOJHON Cpejbl, MOHUMaHUE Bpeaa (OMacHOCTH) BO3JICUCTBUS Ha
KUBBIE OPTaHU3MBI OMPENCICHHBIX BEIIECTB, a TAKXE CIIOCOOOB YMEHBIICHUS U
MPEAOTBPAIICHUSI MX BPEIHOIO BO3JCHCTBHUSA; MOHWMAaHWE 3HAYCHMS JKUPOB, OEIKOB,
YTJIEBOJIOB JIJIsl OpTaHU3Ma YeJI0BEKa;

BJIaJICHUE OCHOBAMH XHUMMYECKOM TI'PaMOTHOCTH, BKJIIOUYAIOLIEH YMEHHUE
MPaBWJILHO UCIOJIB30BaTh M3YUYEHHBIE BEIIECTBA W MaTepuayibl (B TOM YHCIE,
MUHEpaJIbHBIC YAO0OpPEHUS, METAJUThl M CIUIABBI, TMPOAYKTHI MEPEepadOTKH MPHUPOTHBIX
UCTOYHHUKOB YTJIE€BOJOPOJOB (YIJIisl, TMPUPOJHOrO Ta3a, HEPTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha TNPOU3BOJACTBE, YMEHHE NPUBOAUTH MPUMEPHl MPABUILHOIO
HCTIOJIb30BaHUS U3YUYECHHBIX BEIIECTB U MAaTEPUATIOB;

YMEHHE YCTaHABJIMBAaTh CBSA3U MEXKAY PEAJbHO HAOII0IaeMbIMH XUMHUYECKUMHU
SBICHUSIMA M TIPOIIECCaMU, IPOUCXOIAIIUMH B MAaKpO- M MHKPOMHpE, OOBSICHATH
MPUYUHBI MHOT000pa3usi BEIIECTB; YMEHHE WHTETPUPOBATH XUMHUYECKHE 3HAHUSI CO
3HAHHUSIMU JIPYTUX YU4EOHBIX IPEIMETOB C MTOMOIIBIO TIE1arora;

npeAcTaBieHne o cdepax NpoecCHOHATBLHON JeATeIbHOCTH, CBS3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JJOCTUKEHHUSIX XUMUYECKOU
HAyKHW; HAJUYHE OMBbITa Pa0OTHI C PAa3TMYHBIMU UCTOYHUKAMHU MH(GOPMAINH 110 XUMUHU
(Hay4HO-TIONYJISIpHAST JIUTEpaTypa, CJIOBApH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OMOPOH Ha AJITOPUTM: YMEHUE OOBEKTUBHO OIICHUBATH MH(OPMALIUIO O BEIECTBAX, UX
MpEeBpaICHUSIX U MPAKTUISCCKOM NMPUMEHEHHUU.

TpeboBanus K MpPEeAMETHBIM pe3yibTaTaM OCBOCHHUS YYEOHOTO TpenMeTa
«XHUMHUS», pactpeie]ICHHbIE 110 ToaM 00 y4YeHHUsI
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Pesynbrartel mo rogam (OpMyIMpPYIOTCS 1O TPUHLIMIY J00aBJI€HHUS HOBBIX
pEe3yabTaTOB OT roja K IrOay, YK€ Ha3BaHHBbIE B IPEABIAYLIIMX IoAax ITO3WULIMM, Kak
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (pe3yibTaThl OUEPEAHOI0 rojia
[0 YMOJITYAHUIO BKIIFOUYAIOT PE3YIbTaThl MPEABIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBIC OCHOBHBIX XHMMHYECKHMX IIOHATHI: aToOM, MOJEKYJa,
XUMUYECKUHN 3JEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOAHOPOJHAsI), BaJICHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYyJIsIpHash Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MacCcoBasi 10 XMMHAYECKOrO 3JIEMEHTA
B COCIMHEHUHU, MOJISIpHBIA  OOBEM, OKCHJl, KHUCIOTa, OCHOBaHHE, COJib,
*3IEKTPOOTPUIIATEIILHOCTH ¥, CTEICHb OKHUCIICHUS], XUMUYECKass  peaxius,
KJIacCu(pUKaAIUs pPEAKUU: PEakiuu COCAUHEHHMS, PEaKIUU Pa3JIOKEHUS, PEAKIUU
3aMeIlleHUs, PeaKIuu 0OMeHa, 9K30- U DHJIOTEPMUUYECKHE PEaKIUU; *TeroBoil 3pdekr
peakiuu™®; sapo aroMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTallb, paguyc aToma,
XUMUYECKasi CBA3b, MOJSPHAsl U HEMOJISIpHAs KOBAJICHTHAs! CBSA3b, MIOHHASl CBSA3b, MOH,
KaTHOH, aHUOH, PacTBOpP, MaccoBas JI0Jis BellecTBa (MPOLEHTHAas KOHILEHTpalus) B
pacTBopE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHUH (cM. m. 1) u
MPUMEHSITh 3TU TOHSTHUS MPU ONMKUCAHUM BEUIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUISi COCTaBlIeHUsS (OpMyJ BEIIECTB,
MOJICKYJISIPHBIX YPABHCHUN XUMUYECKUX PEAKIUH, JJIEKTPOHHOT O OaaHca;

OMPEIeNATh BaJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX; CTENEHb
OKHUCJICHHS JIEMEHTOB B OMHApHBIX COCIWHEHUAX C OMOPOM Ha OMNpEeNeTeHUs, B TOM
Yyucjie CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OIpeAeIE¢HHOMY KJaccy
coenuHeHUH 10 (opMyrnaM; BHJ XHUMHYECKONW CBs3W (KOBAaJICHTHAss M HOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh MPEJICTABICHUE O CUCTEME XHUMHUYECKHX 3HAHUM, YMEThb C MOMOIIbIO
YUUTENS] NPUMEHITh CUCTEMY XUMUYECKUX 3HAHUM, JJI YCTAHOBJICHHSI B3aMMOCBSI3H
MEXK/ly U3YYEHHBIM MAaTEPUAJIOM U MPU MOJYYECHUU HOBBIX 3HAHUH, a TaKkKe Mpu padoTte
C UCTOYHHUKAMHU XUMHUYECKOW wuHPopMmarmu. OpHEHTHPOBATHCA B TMOHATUSAX U
OIEepUPOBATH MU HA 0A30BOM YPOBHE, TPUMEHSATH IIPHU BHITIOJTHEHUU YUEOHBIX 3aJaHUN
U pEIIEHUH PACYETHBIX 3a]a4 C ONOpPOl Ha aJrOpUTM YYEOHBIX JACHCTBUN H3yUEHHBIE
3aKOHBI M TEOPHUU: 3aKOH COXpaHeHus: Macchl, [lepuonnueckuii 3akon /.M. Menneneena,
*3aKOH TMOCTOSIHCTBA COCTaBa®, 3akOoH ABOrajJjpo; aTOMHO-MOJICKYJISIpHAs TEOpHsl.
CootHOCUTh O0O3Ha4YeHUs, KOTOpbIe MMEIOTCs B Tabmwmie «llepuogudeckas cucrema
xumuyeckux dneMeHtoB J[. 1. MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHMSI aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl siapa, oOIlee 4YHuCiIo
ANEKTPOHOB U PACIPENEIIEHUE UX 10 3JEKTPOHHBIM CIOSIM);

KJIaCCU(PUUIUPOBATh XUMUYECKUE DJEMEHTHI; HEOPraHWYeCKHE BEIIEeCTBA;
XUMUYECKUE peakiuuu (M0 YMCIY M COCTaBy YYacCTBYIOIIMX B PEAKIMU BEHIECTB, IO
TerioBoMy 3(PdeKTy, Mo U3MEHEHUIO CTENEHU OKHUCICHUS XUMUYECKUX SJIEMEHTOB) C
OMOpPOW HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XHUMHUYECKHME CBONCTBAa BEIIECTB
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Pa3JIMUHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE MPUMEpPAMH MOJIEKYJSPHBIX YpaBHECHHI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI C OITOPOU HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIlCHUN B PA3IUYHBIX YCIOBUSIX TOCIIE
MIPEABAPUTETHLHOTO 00CYKICHHUS C TIEIaroroM;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJK0 XMMHYECKOrO 3JEMEHTa MO (OpMYyJEe COECAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAcTBOPE; MPOBOJAMUTH PACUETHI MO YPAaBHEHUIO XHMHUYECKOW PEAKLIUH C
OIIOPOM Ha alNTrOPUTM;

IPUMEHATh OCHOBHBIE€ OIEpPAllMM MBICTUTEIbHON JIEITEIbHOCTH — aHAJIW3 H
CUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMaTh3alus, KilacCu(UKalUs, BbISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JIJI1 U3YYEHUS CBOWCTB BEUIECTB M XUMUYECKHUX
peaxiuii; ecTeCTBEHHO-Hay4YHbl€ METOJbl TO3HAHUS — HaOJ0/IeHne, HU3MEpEHHE,
MOJCIUPOBAHUE, DKCIEPUMEHT *(peasibHbli M MBICICHHBIN)* TOA PYKOBOJCTBOM
1earora;

CJIeIoBaTh NpPaBWJIAM IOJIb30BAaHUSI XMMHUYECKOW TOCYIOM W J1abopaTOpHBIM
o0OpyAOBaHUEM, a TaKKe€ IpaBUJaM OOpAIlEHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIIUSIMU T10 BBITOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJAa U KHUCJIOpPOAA), IMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOIO BEIIECTBA; IJIAHUPOBATh U
MPOBOJIUTh XUMUYECKHUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCIIOT C TOMOIMIBI0 WHIWKATOPOB (JTakMmyc, (eHondTaaenH, METWIOPaHX H JIp.),
MOJITBEPKIAAIONIUX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEHIECTB (KaueCTBEHHBIE
pEeaKIMu Ha MOHBI) MMOJ] PYKOBOJACTBOM I€Jarora.

9 KIIACC

pPacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHH: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEHIECTBO, CI0XXHOE BELIECTBO,
BAJICHTHOCTbh, JJICKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas PEaKIus,
XUMHUYECKasl CBSI3b, *TEIIOBOM 3 (EeKT peakuuu, MOJIb*, MOJIAPHBIA 00BEM, pPacTBOD;
ANEKTPOJIUTBI, HEIJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS] AUCCOLUUALNS, PEAKIIMM HOHHOTO
oOMeHa, KaTajau3aTrop, *XHMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peakiun™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKHCJIGHHE€ W BOCCTaHOBJIEHHE, auIoTponus, amMpOTEepHOCTh, XHUMHUUYECKas CBS3b
(koBaJICHTHAsl, WOHHAs, METAJUTMYECKas), KpHUCTAJUIMYEcKas pemeTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHMHUYECKOM peakiuu®, MpeaenbHo I0mycTHUMas
koHueHtparus (I1/1K) BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSITh 3TU TIOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh 3HAKM M CHUMBOJIBI ISl (PUKCAllMA PE3YyIhbTaTOB HAOIIOICHUH,
COCTaBJICHHUSI (POPMYJI BEIIECTB M YPAaBHEHMM XMMUYECKHX PEaKLUM, 3alUCH JTaHHBIX
ycioBul 3aa4. Mcnonbk3oBath 0003HaueHMs, uMeromuecs B [lepuoandeckoi cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUM 1 COJICH B BOJIE JJISl BBITIOJTHECHUS 3/ TaHUH.

OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB B
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COCAMHECHMSIX Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTH BEIIECTB K OMPEACIEHHOMY
KJIACCY COCTMHECHHM C OMTOPOM Ha OMPEIEIICHIS], B TOM YHCIIe CTPYKTYPUPOBAHHBIC; BUIBI
XUMHYECKOM CBsI3W (KOBAJICHTHAsl, WOHHAs, METaJUIMYECKas)) B HEOPTraHUYECKUX
COCAMHEHMSX; 3apsii MOHA MO XHUMHUYECKOW (opMylie; XapakTep Cpeabl B BOJIHBIX
pacTBOpax KHCIOT M IIET0Yel, *TUN KPUCTAUIMYECKOHW PEMETKH KOHKPETHOTO
BelIecTBa™;

packpeiBath  cmbicn  l[lepuommueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro IMOHUMAaHUE: *OMHUCHIBATH U XapaKTEPU30BATH™ TaAOIHUHYIO
dopmy Ileproamdeckoil CHUCTEMBI XHMHUYECKHUX JJIEMEHTOB: pa3HyaTh TOHSATHS
«rnaBHas moarpymmna (A-rpynma)» u «mobounas noarpynmna (b-rpynma)», manbie u
OoJpIIe MepUObI; *COOTHOCUTH* 0003HAUCHHS, KOTOPhIE UMEIOTCS B MEPHUOINICCKON
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocTaB u 3apsij sijpa, o0IIee YUCIIO JIEKTPOHOB U PACTIPEICICHUE UX T10 3JIEKTPOHHBIM
ClosIM); *OOBSCHATH® OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHUX
AJIEMEHTOB M WX COCAMHEHHI B TpelesiaX MaslbIX MEPUOJOB M TIABHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBAT, XUMHUYECKHUE DOJEMEHTBHI, HEOPTaHMYECKHE BEIECTBA;
XUMHUYECKHE peakiu (MO YUCITYy W COCTaBY YYAaCTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TermnoBoMy 3G (PeKTy, To U3MEHEHUIO CTENEHEeW OKHUCICHUS XUMUYECKUX DJIEMEHTOB) C
OIOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE W CIENU(UIECKNE XUMUYECKHUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXkAasi OMUCAHWE MPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIUNA C OMIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS AJIEKTPOIMTUYECKONW TUCCOLMALMU KHUCIIOT, IIeNoued u
COJIeH; TIOJIHBIE W COKpAIIEHHBIE YpPAaBHEHUS PEAKIMA HMOHHOTO OOMEHA; ypaBHECHMSI
peaxIuii, MOATBEPKIAIONINX CYIIECTBOBAHNE TEHETHUECKON CBSI3U MEXIY BEIeCTBAMHU
Pa3ITUYHBIX KIJIACCOB,;

pacKpbIBaTh CYLIHOCTb OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX peaxkuuii
MOCPEAICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;

POrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBPAIICHUA I[OCIe MPEaBAPUTEIHLHOTO
00CYXIEHHUS C MeIaroroMm;

BBIYHCIISATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHYECKOI'0 3JIEMEHTa Mo (hopMyse COeTUHEHHs; MACCOBYIO JIOJIO
BEI[ECTBA B PACTBOpPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOW PEAKIMH C
OIIOPOY Ha aJITOPUTM;

CIeOBaTh TPAaBWJIAM IIOJIb30BAHUS XHMHUYECKOW TIOCYJ0M W J1abOpaTOPHBIM
o0OpyAOBaHMEM, a Tak)Ke MpaBUjiaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB 10 TTONYICHHUIO U
coOMpaHMIo Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

NIPOBOJUTL PEAKIIMH, TOJATBEPXKAAIONINE KAYECTBEHHBIH COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM TYTEM XJIOPUA- OpoMHI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMS U MOHBI U3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHMUECKUX BEIIECTB;
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MPUMEHSTh OCHOBHBIC OIEpPAIIMM MBICTUTEILHON JIEITEIIBHOCTH — aHAIW3 H
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATHU3AIIHIO, BBISIBJICHUE IPUIUHHO-CIIC/ICTBEHHBIX
CBSI3€M — U1 U3YUEHUSI CBOMCTB BEIIECTB U XMMHUECKHUX PEAKIIUA; ECTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHUE, IKCTIEPUMEHT (pealIbHBIH
Y MBICJICHHBIN).
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OnucaHue OCHOBHBIX BH/I0B JI€ATEJIbHOCTH 00yYAKOIIMXCH NPU U3YyYEeHUH Pa3/iesioB y4eOHOro npeamera « XuMushy
aJanTHPOBAHHOM OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111ero 00pa3oBaHusi 00y4arouuXcs ¢
3a/1eP:KKOM MCUXUYECKOT0 pa3BUTHS

8 KUIIACC

MNpumepHble Tembl,
pacKpbiBalowMe faHHbI pa3gen
nporpammbl,

XuMus — BakHas 06/1aCTh
€CTeCTBO3HAHUA U
NMPaKTHYECKO# e TeIbHOCTU
YyeJiOBeKa

. BemecrBa
M XMMUYeCKUe peaKiuu

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

PackpbIBaTh CMBICJI U3y4YaeMbIX IIOHATHH C TOMOLIbIO IIeAarora.

PackpbIBaTh poJib XUMHUH B IPUPO/IE U XKU3HU Y€JIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pa3sinyaTh YUCThIE BEIECTBA U CMECH; OJHOPOHbIE U HEOJHOPO/IHBIE CMECH;

Pa3znuyaTh pusnyeckre U XUMHUYECKH e sIBJIEHHS C OITIOPOX Ha ONpesiesIeHUsl.

OnpefiensTh NPU3HAKU XMMUYECKHUX PEAKIMH U YCI0BUA UX IPOTEKAHUS.

CiiejoBaTh NpaBHJIaM M10J1b30BaHUS XUMHUUECKOH NOCY10H U 1JaGOpaTOPHBIM 060pY/J0BAaHMEM, @ TAKXKE [TPABUJIAM 06paLleHHUs] C XHMUYEeCKUMHU
Bellle-CTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMH 110 BBIIIOJIHEHHUIO IPAKTUYECKUX PAabOT [10/] KOHTPOJIEM IIeJjarora.

[I1aHMpOBaTh U MPOBOJUTE XUMHUECKUH 3KCIIEPUMEHT 110 U3yYEeHUIO U ONMCaHUI0 PU3NUEeCKUX CBOMCTB BellecTB, CIOCOG0B pas/jiesieHHs: cMecel
BelleCTB 10/] pyKOBO/CTBOM IIeZjarora ¢ 06Cy>kJieH1eM 1J1aHa paboThl.

Hcnonb30BaTh NpU BEINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLIECCEe HCC/IeJ0BATENbCKOMN 1eATebHOCTH HAYYHO-TOIYJ/IAPHYIO JIMTEPATYPY
XHMUYECKOI'0 COJIepiKaHusl, CTPaBOYHbIe MaTepHasbl, pecypchbl IHTEepHEeTa M0/ pyKOBOACTBOM IeAarora.

BbIcTpauBaTh pa3BEPHYThIE MHCbMEHHbBIE U YCTHbIE OTBETHI C ONOPOH HAa MHGOPMAIUIO U3 Y4eOHUKA U CIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh M3y4YeHHBIN NOHATUHHBIN annapaT Kypca XUMHU

[IpuMeHSATb eCTeCTBEHHO-HAay4YHble METO/bl T03HAHUA (B TOM yHucIle Hab/0eHue, MoJleJIMpOBaHKe, 3KCIepUMEHT) U OCHOBHbIE Ollepaluu
MBICJIUTEJBHOH JieiTeJIbHOCTH (CpaBHEHHe, KJIacCUPUKALUA) A U3yYeHHUs BellleCTB M XMMUYEeCKUX PeaKIHi ¢ Olopoi Ha aJIFTOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U 3aKOHOB U MPUMEHATD 3T MOHSTHSA PU ONMCAHHUU CBOMCTB BEILeCTB U UX NpeBpalleHUH ¢ omopoi Ha
IJIaH W KJII0YeBbIe CJI0Ba.

PassimyaTh GU3NYECKHE U XUMUYECKHUE IBJIEHUS, 06BSCHATD UX CYLHOCTb C TOUKH 3pEHHS AaTOMHO-MOJIEKYJIIPHOTO YYEeHHsI C OIIOPOY Ha OIlpesiesleHUs
Y CXeMBl.

OnpefeTh NPU3HAKU XUMHYECKHUX PeaKIUH, YCI0BUA UX IPOTEeKaHUS.

OGBACHATD CYLIHOCTh QU3UYECKUX M XUMHYECKUX SIBJIEHUH C TOUKH 3PEHHS aTOMHO-MOJIEKYJIIPHOTO YY€HHUS C UCII0JIb30BaHUEM BU3yalbHOH
OIOPBI.

KnaccuduunpoBaTh XMMHYeCKHE peaKIUH (110 YUC/IY U COCTaBY pearupyroiiyx 1 06pa3yoLMXcs BellecTB) ¢ OIIOPOM Ha CXeMBbI.

CocTaBiATb GOPMYJIbI GUHAPHBIX BEIECTB 10 BaJEHTHOCTH U ONPeieIATh BaJIEHTHOCTb 10 GOPMyJIaM BellecTB € ONMOPOI Ha aJIFTOPUTM y4e6HbIX
IEeUCTBUM.

PaccTaBiaTb k03¢ PUIIMEeHTHI B ypaBHEHUSX XUMUYECKUX PeaKLUH C OIOpPOH Ha a/ITOPUTM yueOHbIX JeCTBUH.

Ce0BaTh NpaBUJIaM I10JIb30BAHUS XUMUYECKOU MOCYA0H U JIJaGopaTOPHBIM 060PY/I0BAaHHUEM, a TAKXKe NMPaBUJIaM 06pallleH s C BEIleCTBAMU B
COOTBETCTBUHU C HHCTPYKLHSMHU 0 BBINOJHEHUIO JJA60PAaTOPHBIX XUMUYECKUX OBITOB [0/, KOHTPOJIEM Tlejiarora.

Hcnosb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/laHU U B TPOLiecce HCCIe[0BaTelbCKOM [1eATebHOCTH
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HAyYHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUYECKOT0 COZIePXKaHUs, CIPaBOYHbIe MaTepHasIbl, pecypchl IHTepHeTa 1o/ pyKOBOICTBOM IeJiarora.
BbicTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3 yueGHUKA U CIPaBOYHBIX MaTepPHaIoOB, FPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH
Bosayx. Kucnopog,. NMoHAatMe 06  PacKpbIBaTb CMbIC/ U3YYaeMbIX TOHATHH U NPUMEHATD 3TH MOHATHSA IPU ONMCAaHUH CBOMCTB BEILeCTB U UX NPeBPaALlleHUH C UCII0JIb30BaHUEM
oKkcnpax OTIOPHBIX CJIOB U KJIMLIE.
XapakTepu30BaThb (OMUCHIBATL)C 0NOPOI HA NAGH, CXEMY, KPAMKYIO 3anichb
COCTaB BO3/yxa, PU3HNIECKHEe U XU-MUYeCKHe CBOHCTBA KUCJI0PO/1a, CIIOCOOEI ero IMoJIydeHus], IPUMeHeHHe U 3HaYeHHe B IPUPO/ie U XKU3HU
YyeJsloBeKa.
CpasHusamb peakyuu 2opeHust U Med/1eHHO20 OKUC/eHUsl C TIPe/iBapUTebHbIM 06CYKeHHEM TapaMeTPOB CPaBHEHMUS.
Co6upaTb NpUOOPHI )15 TOJIyYEHUsI KUCI0poa (BBITECHEHHEM BO/BI M BO3/yXa).
PacrnosHaBaTh ONBITHBIM IIYTEM KHUCI0POJ, 10/, KOHTPOJIEM IeAarora.
Hcnosib30BaTh XUMHUYECKYI0 CHMBOJIMKY /IS COCTaBJIeHUsT GOPMYJI BEL|eCTB, MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKLUH C y9acTHeM
KHCJIOpOJa.
OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX Po6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3/IyXa.
CrefioBaTh NpaBUJIaM 6e30M1acCHON paboThl B 1a60PaTOPUH ITPU UCHOJIb30BAaHUHU XMMHUYECKOU MOCYZAbl U 060pY0BaHUA 10/, KOHTPOJIEM I1e/1arora,
a TaKKe NpaBHJIaM 06pallleHHs] C TOPIOYMMHU BellleCTBaMHU B OBITY.
[11aHMpPOBATD U OCYIIECTBJIATD Ha NPAKTHKE XMMUYeCKHe 3KCIIePUMEeHTHI, TPOBOJUTb HAOJII0AeHHs, JleJlaTh BBIBO/bI 0 pe3y/ibTaTaM
3KCIepUMeHTa 110/, pyKOBOACTBOM IeZarora.
YyacTBOBaTb B COBMECTHOH paboTe B rpyImIe.
HWcnosib30BaTh NPH BHIIOJHEHUH YYeOHBIX 33/JaHUH U B IPOLIECCe UCCIIE0BATENbCKON AesiTeIbHOCTH HAYYHO-NONYJISPHYIO JINTEPATYPY
XUMHYECKOTO COJiepKaHHs, CIpaBOYHble MaTepHaJbl, pecypchl MHTepHeTa o/ pyKOBOACTBOM IleJjarora.
BricTpauBaTh pa3BEépHYThIE THCbMEHHBIE U YCTHBIE OTBETHI C ONIOPO Ha MHQOpMaLHIo U3 yyeGHMKA U CIPAaBOYHBIX MaTepPHaJIOB C ONOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BATh U3Y4E€HHBIH TOHATUHHBIH annapaT Kypca XUMUU
Bopopoga. PackpbIBaTb CMbIC/I U3y4YaeMbIX TIOHATHH U IPUMEHSATb 3TH NOHATHUSA IPY ONMCAHUU CBOMCTB BelleCTB M UX NTpeBpalleHUH.
TloHATHE 0 KUCJIOTaX U COJIAIX  XapaKTepu30BaTh (ONMCHIBATH) PU3HYECKHE U XUMHUYECKHE CBOHCTBA BOJOPO/1a, CIOCOOBI €ro MOJIy4YeHHs], IPUMeHEHHe C OI0OPOH Ha IlIaH,
KpaTKY!0 3alHCh, CXEMY.
Co6upaTb Npu6OP AJs NOJy4eHHU BOAOPO/a C UCMI0Jb30BaHUEM BU3Ya/lIbHOH OMOPbI
Hcnosb30BaTh XUMHUYECKYI0 CHMBOJIMKY /i1 COCTaBJIeHUsT GOPMYJI BEL|eCTB, MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKLUH C y9acTHeM
BOZI0pO/ia C ONOPOH Ha aJITOPUTM.
CrnefoBaThb npaBu/IaM 6e30MacHON paboThI B 1aGOpaTOPUH NP UCIO0JIb30BAHUU XMMUYECKOH OCYAbl U 060PY/10BaHUs 10/, KOHTPOJIEM NIE€AArora., a
TaK»Ke NpaBuJiaM 06palieHusl ¢ FTOPIOYUMHU BellleCTBaMU B ObITY
[I1aHNpOBaTh U OCYIIECTBJATE HA MPAKTHKe XUMUYECKHE IKCIEPUMEHTHI, IPOBOAUTE HA0JII0JeH! S, /leJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM dKCIIepUMeHTA
10/, PYKOBO/ICTBOM Ilefiarora ¢ o6¢y x/ieHreM IJIaHa paboThl, C MCII0JIb30BaHUEM K/IHIIE.
YyacTBOBaTb B COBMECTHOH paboTe B rpymIle.
[11aHUPOBATh U OCYLIECTBJISTh HAa IPAKTHKE XMMHUYECKHE 3KCIIEPUMEHTDI, TPOBOAUTD HAGJII0IEHHUS], leJIaTh BIBO/bI 110 Pe3yJ/IbTaTaM 3KCIIepUMEHTa.
Y4yacTBOBaTh B COBMeCTHOH paboTe B rpyIie

KosmmyecTBeHHbIE PackpbIBaTh CMbIC/ U3y4aeMbIX OHATUH U NPUMEHSITh 3TH NMOHATHS, @ TAK)Ke U3yYeHHble 3aKOHbI U TEOPUH /JIsl pellleHUs1 pacyéTHBIX 3334 C
OTHOLIEHMA B XUMHUH MOMOIIbIO Nejiarora.
BBIYHC/IATH MOJIAPHYIO MacCy BellieCTB; KOJIMYECTBO BeIleCTBa, 00bEM rasa, Maccy BelllecTBa C OIIOpoH Ha oOpasell, Ha GopMyJIbl;
[IpoBOANTB pacyéThI 10 ypaBHEHHUAM XUMHUECKHUX peaKLUi C 0II0poil Ha ob6pasel, aJrOPUTM Y4eOHbIX JeHCTBUI: KOJIMUeCTBa, 06bEMa, MacChl
BellleCTBa 10 U3BECTHOMY KOJIM4eCTBY, 06'bEMyY, Macce peareHTOB UJIM NPOAYKTOB peaKLUH.
BoicTpanBaTh pa3BEépHYThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOi Ha UH-
dopmaruio U3 yueOGHMKaA U CIPAaBOYHBIX MaTepHaJIOB, F(PAMOTHO UCI0JIb30BaTh U3yYeHHBIN MOHATHHHBIN alapaT Kypca XMMHH C TOMOLIbIO
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Boaa. PacTBopsl. [loHsATHE 06
OCHOBaHMAX

OCHOBHBbIE KJIacChl
HeopraHu4YecKHux
coeUHEeHUH

nejarora.

PacKpbIBaTh CMBIC/T U3y4aeMbIX HOHATHH U MPUMEHSITh 3T MOHATHS IIPU ONMCAHUH CBOMCTB BelleCTB U UX NPEBPALeHHH C TOMOIIbIO lefjarora.

XapakTepH30BaTb PU3HYECKHE U XUMHUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK PAaCTBOPHUTEJISA B IPUPOAHBIX IPOLeccax ¢ ONOPOH Ha IJIaH U CXeMY.

CocTaBJIAATh ypaBHEHHUSI XMMUYECKUX PeaKLUH C y9acTHeM BOJbI C OIIOPOH Ha CXeMy.

OGBSACHATD CYILIHOCTb 3KOJI0IMYEeCKUX TP06JIeM, CB3aHHbIX C 3arpsiI3HEHUEM NPUPOAHBIX BOJ, CIIOCO6LI OUUCTKH BOABI OT IIPUMeECeH, Mephl 10
oXpaHe BO/J| OT 3arpsI3HEHUsI I10CJIe IPeJBapUTEIbHOr0 CTPYKTYPUPOBAHUS MaTepHaia.

[I1aHMpPOBATD U OCYLIECTBJAATD HA IPAKTHKE XMMUYECKHe IKCIIEPUMEHTBI, TPOBOJUTb HAOII0leHHs, /leJIaTh BbI-
BO/IbI [10 pe3yJIbTaTaM 3KCIlepUMeHTa 10/, KOHTPOJIeM NTe/larora, C UCI0JIb30BaHUEM KIIHILE.

CnenoBaTh NpaBU/IaM 6e30NacHON paboThl B 1JabOpaTOPUU NMPH UCNOJIb30BAHUHY XUMHUYECKOH OCYAbl U 060pyA0BaHUs O/ KOHTPOJIEM lefarora.

[IpoBOAUTH BBIYUC/IEHUS C IPUMEHEHHEM MOHSATHS «MaccoBas J0Jisl BellleCTBa B pacTBOpe» C 0NOpoi Ha GOPMYJIbL.

Hcnosib30BaTh NpH BBINOJHEHUH Y4eOHbBIX 3a/JaHUH U B IPOL[ecce UCC/Iel0BaTeIbCKON [1eATeIbHOCTH HAyYHO -TIONMYISIPHYIO JJUTEPATYPY
XMMH4YECKOTO COJlepXaHHs, ClIpaBOYHble MaTepHaJbl, pecypcel MHTepHeTa oJ, pyKoBOACTBOM Iejarora.

BricTpauBaTh pa3BépHyThle NHCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha MUHGOPMALMIO U3 yyeOHUKA U CIPABOYHBIX MaTepHasoB, F[PaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUU 10C/1e Ipe/iBapyuTeNlbHOTO CTPYKTYPUPOBaHUsI MaTepHasa

Orpe/iernieHre OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COEMHEHH 110 MA0I0oHY.

CocraBJieHHE CXEeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUMHEHHUI Ha OCHOBE OIPE/ICIICHHS.

Cocrasienue (popMyJT OCHOBHBIX KJIACCOB HEOPTAHMYECKHMX COEIMHEHHUI U Ha3bIBAHUE MX 110 MEKIYHAPOJHON U TPUBUAILHOW HOMEHKIIATYPE C
HCITIOJIb30BAHUEM OTIPEIENIEHUS U TAOJIUIIBI PACTBOPUMOCTH.

KnaccupuippoBanne H3y4aeMbIX BEIECTB 110 COCTABY M C80LCMEAM C OTIOPOi HA OMpPENEIICHUS, CXEMbI M TAOJIUILY PACTBOPHMOCTH.

CocrasiieHre TaOJIHIbI TEHETHIECKHUX PSIOB U CXeMbI «I eHeTHYEeCKasi B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX COEIAUHEHHI T10]] PYKOB OJICTBOM
nejarora.

TTporHo3MpoBaHUe CBOMCTB BEIIECTB HA OCHOBE OOIIMX XMMUUECKHX CBOUCTB U3YUEHHBIX KIIACCOB, TPYIIIT BEIIECTB, K KOTOPHIM OHHM OTHOCSTCS C
UCIIOJIb30BaHUEM cXeMbl «[ eHeTHYecKas B3aMMOCBsI3b OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COSIMHEHUI» M0l PYKOBOICTBOM II€qarora.

CocraBiieHHE MOJIEKYISPHBIX YPABHEHHUI PEaKIHii, HIUTIOCTPHPYIOIIUX XHMHUYCCKHE CBOMCTBA H3YYEHHBIX KIIACCOB U CROCOObI NOJLYUeHsl BEILICCTB
U3YYEHHBIX KJIACCOB, TPYIII, & TAKXKE MOATBEPIKIAONINX TEHETHIECKYIO B3aHMOCBS3b MEXKY HUMH, C OMOPOM Ha BEPOATBHYIO CXEMY B KAUECTBE 3PUTEIBHOM
OITIOPBI.

CocrapiieHrE MOJIEKYJIAPHBIX YPABHEHUH PEAKIIMIA 10 CXEMaM ¢ IPEIBAPUTEIbHBIM O0CYKIICHIEM BHIOOpa PearupyroNuX BEUIeCTB.

BhrynciieHrE 10 ypaBHEHUSIM XHMUYECKUX PEAKIIUM KOJIMIeCTBa, 00hEMA, MaCChl BEIIECTBA 10 KOJIMYECTBY, 00BEMY, MACCE PEArEHTOB WJIH PO IyKTOB
PCAKLIUH 110 aJITOPUTMY.

ITranupoBaHUE U OCYIECTBICHHE HA MPAKTHKE XUMUYECKOTO KCIIEPUMEHTA M HAOJIFOJCHUsI IO/l PYKOBOICTBOM YUHTEIISL.

DopMyIMPOBaHKE BHIBOIOB 0 PE3YJILTATAM IKCIIEPUMEHTA C MCIIOJIb30BAHUEM OIOPHBIX CJIOB.

DOpMYITMPOBAHHKE C TIOMOIIBIO TIEIArora 1 BHIIOJHEHUE TIPAaBHJI 6€30MacHoi paboThl B TaGOPATOPUH TIPH UCIIONB30BAHHN XUMUYECKOM MOCY/IbI 1
000pyHOBaHHSI.

Vcrionb30BaHKe MPH BHIOIHEHUH YUEOHBIX 3a[aHHUIH U B IPOLECCE UCCIIENOBATEIBCKOM eATENFHOCTH HAYYHO-IOMYJISPHOM IUTEPaTyPhl XHMHYECKOTO
CoJiepKaHusl, CIIPaBOYHbIe MAaTEpPHAITBI, pecypchl MIHTepHeTa, OCYIeCTBICHHE BRIOOPA IO/ pyKOBOICTBOM ITEIarora.

BericTpanBanue pa3BEPHYTHIX IMCHMEHHBIX M YCTHBIX OTBETOB C OMOPO Ha MH(POPMALIUIO U3 Y4eOHUKA U CHIPABOYHBIX MATEPUAJIOB, TPAMOTHOE
HCIOJIb30BaHUE U3YYCHHOTO MOHATHIHOTO alnapara Kypca XUMHHU C HCTOJB30BaHMEM T1JIaHa, OMIOPHBIX CIIOB, aJTOPHTMA.
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MepuoaunyecKnii 3aKoH u
Nepunopnueckan cuctema
XMMMUYECKUX 3/1eMEHTOB
0. 1. MeHpene-eBa. CtpoeHue
aToma

Xumunueckas ceasb.
OKUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuum

9 KUIIACC

PaCKprBaTb CMBICJI IEPHUOJAUYECKOT0 3aKOHa o4 pyKOBOACTBOM Imeaarora.

[ToHUMaTh CyllecTBOBaHUe IEPUOJNYECKON 3aBUCUMOCTH CBOUCTB XUMHUUYECKUX 3JIEMEHTOB (M3MeHeHHe PainyCOB aTOMOB U
3JIEKTPOOTPHULATEIBLHOCTH) U UX COeIMHEHUN OT MOJIOXKEHHUS B IePUOAUYECKON CUCTEME U CTPOEHHUS aTOMa C KUCN0JIb30BaHUEM CXeM U TabJIUL.

YcTaHaBAIMBATh CBSI3b MEXKAY IMOJI0KEHUEM 3JIEMEHTA B IEPUOJAUYECKON CUCTEME U CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 06llee YUCI0
3JIEKTPOHOB U pacnpefie/ieHue UX [0 3J1eKTPOHHBIM CJI0SIM) 110 06pa3slyy.

[IporHo3upoBaTh XapakTep U3MeHeHUsI CBOMCTB 3JIeMEHTOB U UX COeIMHEHUH [0 IpyInaM U nepruojam [leprojuieckoil cHCTEMBI C TOMOLLbBIO
nejarora.
XapaKTepu30BaTb XUMUUECKHE 3/IEMEHThI IEPBBIX TPEX EPUO0B, KN, KaJbLUs 10 UX 0J0XKeHUI0 B [leprouueckoil cucteme
. U. MenpeneeBa.

CyieloBaTh NpaBUIaM 6e30IacCHON paboOThI B JIAG0PATOPUU ITPH UCIIOIb30BAHUU XMMHUYECKOH MOCYAbl 1 000PYAOBAHUSA 10/ KOHTPOJIEM IeJjarora.

BeicTparBaTh pa3BépHyThIe NUCbMEHHbIE H YCTHBIE OTBETHI C ONTOPOX HAa MHPOPMAIHIO U3 YIYeOHUKA U CIPAaBOYHbIX MaTepHaoB, TPaMOTHO
HCII0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN allllapaT Kypca XMMUU 110CJIe CTPYKTYPUPOBaHUS MaTepuasia C UCI0JIb30BaHUEM KIIHLIE.

Hcnosib30BaTh NpU BbINMOJHEHUU YUeOHbBIX 33/laHUN TEKCThI y4eOHUKA II0CJ/Ie CTPYKTYPHUPOBAHHUS MaTepHaJsa, CIpaBoYHble MaTepUasbl
(l'[epuo;mqecx{ylo CUCTEMY XMMHUYECKUX 3JIEMEHTOB Zl U. MeH,quIeeBa, Ta6JIPILly PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U coJiel B Bo/JE, SJIeKTPOXHMH‘{eCKHﬁ pan
HanpshKeHUH MeTaJlioB).

Hcnonb3oBaTh IIPpH BBITIOJIHEHWH y‘-leﬁHbIX 3a,anm71 U B Iponecce I/ICCJIe,ELOBaTeJIbCKOﬁ AeATEJIbHOCTH HAyYHO -IIONYJIAPHYIO JINTEPAaTypPy XMMHUYECKOIr'o COAEPXKaHuU,
CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa 1oJ, pyKOBOJCTBOM Ilearora

PackpbiBaTb CMbIC/ U3y4aeMbIX IOHATHH 110/ pyKOBOJCTBOM Ilejiarora.

OnpefienaTb BUJ XUMUYECKON CBSI3U B COEJUHEHUHU C UCN0JIb30BaHUEM CXEM.

Onpefie/IsiTh CTeNEeHb OKUCIEHUs XMMUUECKOT0 3J1eMeHTa 10 popMyJie ero cCoeIMHEHUS C UCII0JIb30BaHUEM aJITOPUTMA.

OnpezenaTh 3/1eMeHT (BelljeCTBO) — OKUCJIUTENb U 3J1eMeHT (BellecTBO) — BOCCTAHOBUTEJIb.

OGBACHATD CYIIHOCTD NPOLIeCCOB OKUCJIEHHS U BOCCTAaHOBJIEHHS.

CocTaBJIATh 3/IEKTPOHHBIN 6aJaHC C yYETOM YK C/Ia OTAAHHBIX U IPUHATHIX 3JIEKTPOHOB.

CocTaBJIATb ypaBHEHHE OKHCJIUTE]bHO-BOCCTAHOBUTEIBHOM peaKLMu 10 a/ITOPUTMY pa36opa OKHUCIUTENbHO-BOCCTAaHOBUTEIbHON peaKLHUH.
Hcnonb30BaTh NPU BINOJHEHUH Y4e6HBIX 3a/laH N TEKCThI y4e6HUKA N10C/Ie CTPYKTYPUPOBAHUSA MaTepHasa, CipaBOYHble MaTepHaJIbl

(mepuoanyecKyto CUCTEMY XMMHYeCcKuX 3eMeHTOB /I . MeHjesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT, OCHOBAHUH U coJiell B BoJie,
3JIEKTPOXUMUYECKUH pAJ| HaNPSXKeHUH MeTaslIoB).

MpumepHble TeMbl,
pacKpbiBalowWw e AaHHbIM pa3gen
nporpammbl

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca
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IloBTOpEHME U YIJIyGJIeHHE
3HAaHMH OCHOBHBIX Pa3jeJioB
Kypca 8 kiacca

XapakTepH30BaTb XMMHUYeCKHe 3JIeMeHThI IepBbIX TPEX epUO/0B, KaUs U KaIbLUs [0 UX N0JI0XKeHHU0 B [leprouyeckoil cucteme
. U. MeH/iesieeBa ¢ 0nopoii Ha aJITOPUTM.
KnaccudunupoBaTh 1 Ha3blBaTh HeOpPraHU4YecKye BellleCTBa U3Y4eHHBIX KJ1acCOB € OIIOPOM Ha cxeMy, TabJIMIy paCTBOPUMOCTH.
OnuceIBaTh 06LIMe XUMUYECKHEe CBOMCTBA BELeCTB PA3/IMYHbIX KJIACCOB, TOTBEPK/AATh CBOHCTBA NPUMepPaMH MOJIEKYISPHBIX yPaBHEHUH
XMMH4YeCKHUX peaKl Ui c ONOpoH Ha cXeMy.
OnpezenaTb BUJ XMMHUYECKOM CBA3U U THUI KPUCTAUIMYeCKOH pellléTKY BellleCTBa C ONIOPOH Ha CXeMy.
[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUs N0C/Ie IpeJBapUTeIbHOr0 pa36opa.
BricTpauBaTh pa3BépHyThIe MHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nH}OpPMaLHIo U3 y4eOHHUKA U CIPABOYHBIX MaTePHUA/IOB, TPAMOTHO MCI0JIb30BATh U3y4eHHbIA MOHATUHHBIN annapaT Kypca XUMHH.
Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLIECCe UCCIeJ0BATENbCKOMN 1eATebHOCTH HAYYHO-TOIYJIIPHYIO JIMTEPATYPY
XMMH4YeCKOro CoJiep>KaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa oA pyKOBOACTBOM leJjarora.

. OCHOBHBIE 3aKOHOMEPHOCTH
XMMHYECKHUX peaKu i

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSITUH U TPUMEHSTh 3T MOHSATHS IIPU ONMCAHUH CBOMCTB BELIECTB U UX NPeBPAIeHUH.

KnaccudpunupoBaTh XUMHUYECKHE PEAKIIUH [0 PAa3/IMYHbIM TPU3HAKAM.

YcTaHaBAMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUUECKOUM peaKIMu OT pa3JIMYHbIX GaKTOPOB M0/, PYKOBOJCTBOM YUUTEIS.

[IporHO3UPOBATH BO3MOXKHOCTH NMPOTEKAHUS XMUMUYECKUX TPEBPAIeHUH B pa3JIMYHbIX YCJIOBUSX MOC/IE TPeABAPUTETbHONA PaGOTHI.

OnpeensiTb OKUCJAUTEb U BoccTaHOBUTENb B OBP.

CocTaBJ/IAATh 3JIEKTPOHHBIHN 6alaHC peaKLHH.

[IpOU3BOAUTD BHIYUCJIEHUS 10 XUMUYECKUM YPAaBHEHHUSM 110 aJITOPUTMY.

BricTpanBaTh pa3BEépHyThie NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha MHPOPMAIUIO U3 YIeOHHUKA U CITPABOYHBIX MaTepUaJIOB, TPAaMOTHO
HCII0JIb30BaTh U3y4YEHHbIN MOHSATUHHBIN aNapaT Kypca XMMHH MOCJIe TPeJBaPUTETbHOI0 CTPYKTYPHUPOBAHUS MaTepHasa.

Hcnosib30BaTh NpHY BLIIOJHEHUH YUe6HBIX 33/JaHUH U B IPOLIeCCe UCC/Iel0BATENbCKOM e TeJbHOCTH HAyYHO-MTONYJISIPHYIO JIUTEPaTypy

XUMHYECKOT0 CoJiep>KaHus, CIpaBOYHble MaTepHaJibl, pecypchl IHTepHeTa Iocjie KOHCY/IbTAallUU C IejaroroM.

JJIeKTPOJIUTHYEeCKas
AUcconanys. XumMmuyecKkue
peakuyu B pacTBopax

PackpbIBaTb CMbIC/ U3y4aeMbIX IOHATHH, @ TaKXKe CMbIC/I TEOPUHU 3JIeKTPOJUTHYECKOM AUCCOLMALUY C OITOPOH Ha CXEeMBI.

OOGBSACHATL NPUIUHBI 3JIEKTPONIPOBOJ-
HOCTH BOJIHBIX PAaCTBOPOB C IOMOILbIO Tearora.

CocTaBJIATh ypaBHEHHS AUCCOLMALIUM KUCJIOT, IleJIouel U coJiel, MoJIHbIe
Y COKpalLléHHble HOHHble YPaBHEHUsI XUMHUYECKUX PeaKLUil HOHHOTo 06MeHa.

[I1aHUpPOBATh U OCYLECTBJSATh Ha NPAKTHKe XMMUYECKHe 3KCIIepUMeHThI, IPOBOAUTb HAabJ/II0eHus, [ie/laTh BbIBO/BI 110 pe3yJibTaTaM
3KCIIepYMEeHTA [10CJIe TpeABapUTETbHON PaboThI.

CrnefoBaThb NpaBU/IaM 6e30MacHON paboThI B 1a60paTOPUH NP UCI0JIb30BAHUHY XMMUYECKOH MOCYAbI U 060PYA0BaHHUS 10/ KOHTPOJIEM Ilefjarora.

[Ipou3BOAUTH BBIYMCIEHUSA 10 XUMUUECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BépHyThle NHCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha MHGOPMAaLMIO U3 yYeGHUKA U CIPAaBOYHBIX MaTepHasoB, FPaMOTHO
KCII0JIb30BaTh U3y4YEeHHbIN NOHATUIHBIN allllapaT Kypca XMMUHU 110CJIe IPeJBapUTebHOr0 CTPYKTYPUPOBaHUA MaTepHUaJa.

Hcnonb30BaTh NpY BEINOJIHEHUH Y4eOHBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTeIbCKON e TeIbHOCTH HAyYHO-TOIYJ/IAPHYIO JIUTEPATy Py
XMMH4YECKOT0 COJiep>KaHHUs, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa nocjie KOHCY/IbTAlLUH C TeAarorom.
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0O61as xapaKTepuCcTHKa
XUMHUYECKHX 31eMeHTOB VIIA-
rpynnsl. I'ajioreHst

OGBACHATD 00LIMe 3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB HEMETAJIJIOB U UX COeJUHEHUH B IIpe/iesiaX MaJIbIX IEPHO/I0B U TJIaBHBIX OArPYTII
[leproruecKkoi cucTeMbl XMMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHSI UX aTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepH30BaTb PU3HYECKHE U XMMHUYECKHE CBOHCTBA POCTHIX BELIECTB I'aJIOreHOB (Ha IpUMepe XJI0pa) U CJI0XKHbBIX BEIeCTB (XJIOpOBOAOPO/a,
XJIOpU/IA HATPHs1), CIOCOOBI UX OJIyYeHHs], IPUMEHEHUE U 3HAYEHHE B IPUPO/IE U KU3HHU YeJI0BEKA I0C/Ie CTPYKTYPUPOBAHUSI MaTepUaa.

OnpezensiTh raJoreHUA-UOHBI B PACTBOPE C UCNOJIb30BaHUEM Tab/IuIbl "XapaKTepHble peaKLU1 Ha aHUOHBI".

[I1aHMPOBATh U OCYIECTBJIATh HAa NPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOJUTD HAOJIIOA€H!US, Jle1aTh BbIBOZbI 10 pe3y/IbTaTaM 3KCepUMeHTa
nocJie Npe/iBapUTeJbHON paboThl.

O61masa xapaKTepuCTHKA
XUMHYECKHUX 31eMeHTOB VIA-
rpynimesl. Cepa u eé
coeJUHEeHUs

OGBACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3J1eMeHTOB VIA-rpynnbl U UX COeAMHEHUH
C y4ETOM CTPOEHHUsI KX aTOMOB C ONIOPOi Ha cxeMy "U3MeHeHUe paJiycoB B MoJrpymnmnax".
XapakTepusoBaTbh pu3ndecKue
Y XMMHUYeCKHe CBOWCTBA POCTOTO BellecTBa Cephl U eé coeJuHeHUH (cepoBOI0POAa, OKCHU/IOB Cepbl, CEPHOM KU CJIOTBHI, CyJIb$ATOB), COCOOBI UX

NoJIy4eHHs, IPUMeHeHH e U 3Ha4eHMe B IPUPO/ie U XKU3HU YeJIOBeKa C ONOPOH Ha CXeMy U IJIaH.

OnpefiensTh HaJM4YKe CyJIbdaT-HOHOB B pacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX P06JIeM, CBSI3aHHBIX C TepepaboTKOH coeIMHEHUH cephl N0C/Ie CTPYKTYPUPOBAaHUS MaTepHaia.

[11aHUPOBATh U OCYLIECTBJISTh HAa IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTDI, TPOBOAUTD HAa0JII0/IEHH S, J1eJIaTh BBIBO/IbI 110 Pe3yJ/IbTaTaM 3KCIIEpUMEHTA.

CienoBaTh NpaBU/IaM 6e30NacHON paboThl B JIaGOPAaTOPUH NMPU MCIOJIb30BAHUHU XUMUYECKOH MOCYZAbl U 060pyA0BaHUs M0/, PyKOBOJCTBOM
nezarora.

[Ipon3BOAUTD BHIYMCIEHHS 10 XUMUYECKUM YPAaBHEHUSAM 10 AJIFOPUTMY.

HMcnosib30BaTh NPU BBINOJHEHUH YYeOHBIX 33/laHUH TEKCThI y4eOHUKA, CIPaBOYHbIe MaTepuaJbl ([leproUyecKyro CHCTEMY XUMHUYECKUX
anemeHTOB /I. U. MeHzeneeBa, TabMIy pacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U CoJiell B BOJie, 3JIEKTPOXUMUYECKUH psAJL HAaNpsHKeHUH MeTaJlIoB).

Hcronp30BaTh NpY BIMOJIHEHUH Y4eOHBIX 33/IaHUH U B TPOLieCCe HCCIeJ0BATEIbCKON e TeIbHOCTH HAyYHO-NOMYJIIPHYIO INTePATypy XMMHYECKOTO
CoJZleprKaHMs, CIIpaBOYHbIE MaTepHUaJibl, pecypchbl IHTepHeTa nocJjie KOHCY/IbTAlMH C 1e1aroroM

O61ias XxapaKTepucTHKaA
XUMHUYECKHX 3/IeMEeHTOB VA-
rpynnsl. A3ot, pocdop u ux
coeJUHEHUs

OGBbSICHATD 061I[1Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3J1eMeHTOB VA-Trpynnbl U UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepH30BaTb PU3HYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BelLecTB a30Ta U pocdopa U UX coeIMHEHUH (aMMUaKa, Cojlel aMMOHHs1, a30THOH
KHUCJIOTBI, HUTPATOB, okcua docdopa(V) u pochopHoit KucaoTsl, pocdaToB), CIOCO6HI UX MOJSYYEHHUs, IPUMEHEHHE U 3HAaYeHHe B IPUPOJe
Y )KU3HU YeJIOBEKA C UCI0JIb30BAaHUEM CXEMBI.

OnpenensiTh HOHBI aMMOHUS U GpochaT-MOHBI B PACTBOPE C UCNOJIb30BAHUEM TAO/HUIbI "XapaKTepHble peaKIu1 Ha KATUOHbBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOIMYECKUX Po6JIeM, CBI3aHHBIX C HAX0XKJeHHeM CoeAMHEHUH a30Ta U pocdopa B OKpyxaroLielt cpefe.

[11aHMPOBATD U OCYIIECTBJIATD HAa TPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTDb HabJII0AeHNS, Jle/IaTh BBIBOJBI 10 pe3y/bTaTaM
3KCIepHU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JaGOpaTOPUU NPH UCNOJIb30BAaHUU XUMHUYECKOH OCYAbl U 060pyAOBaHUS.

[IpOM3BOAUTDH BBIYMCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa, CTPaBOYHbIe MaTepHasbl (TepHOAMYECKYI0 CUCTEMY XUMHUYECKUX 3JIEMEHTOB
J. . MeHeneeBa, Tab/1M1y pacCTBOPUMOCTH KHCJIOT, OCHOBAHHH U CoJIEH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSDKEHUH METAJIJIOB).

HWcnosib30BaTh NPU BHIIOJHEHUH YYEOHbIX 33/JlaHUH U B IPOLleCCe UCC/Ie0BATENbCKOM AesiTeIbHOCTH HAyYHO-MONYJISPHYIO JINTEPATYPY

XUMHUYECKOro coaepxaHus, ClIpaBOYHbI€ MaTepHaJibl, peCypCbl I/IHTepHeTa ocjie KOHCyJbTallMy C nefaroroM

O61as xapaKTepuc-
THKa XUMUYeCKHUX 3JIEMEHTOB
IVA-rpynnsl.

OGBSACHATD 061IMEe 3aKOHOMEPHOCTH B MU3ME@HEHUH CBOMCTB 3/1eMeHTOB IVA-rpynnbl ¥ UX coeJUHEHUH C y46TOM CTPOEHHUS UX aTOMOB.
XapakTepH30BaTb PU3HYECKHE U XUMHUYECKHE CBOWCTBA NPOCTHIX BELIECTB yrjaepo/ia U KpeMHUSA U UX COeIMHEHUH (OKCH/0B yTr/iepoAa, yroJbHOH
KHUCJIOTbI, KApOOHATOB, OKCH/A KPEMHMUS, KDeMHHEBOM KHCIOTbI, CUJIMKATOB), CIOCOOBI UX NMOJIy4YeHHs], IPUMeHeHHe U 3HaueHUe B IPUPOJe U
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Yriiepoa v KpeMHMH U UX YKU3HU YeJIOBeKa.

CcoeAUHEeHU OnpefiessITh KAPOOHAT- U CUJIMKAT-
HOHBI B pacTBODe.

OGBACHATD CYIIHOCTb 3KOJI0IMYeCKUX TP06JieM, CBS3aHHBIX C HAX0XK/JeHHeM YTJIEKUCJIOTO ra3a B OKpy»atollel cpejie.

WnntocTpupoBaTh B3aMMOCBSI3b HEOPTAaHUYECKUX COeJUHEHUH yTIepo/ia ¥ OpraHuYecKUX BellecTB [0/ PyKOBOJACTBOM yYUTeIs.

[I1aHMPOBATh U OCYIECTBJIATh Ha NPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOJUTD HAOIIOA€H U, leJIaTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMeHTa
nocJie nNpe/iBapuTeJbHON paGoThl.

CnenoBaTh NpaBU/IaM 6e30NacHON paboThl B 1JaGOpaTOPUU NPH UCNOJIb30BAHUY XUMHUYECKOM OCYAbl U 060pyAOBaHUS.

Hcnosb30BaTh NPU BbITOJTHEHUH Y4eOHBIX 3a/laHUHM TEKCThI yue6HHKa, CIpaBO4YHble MaTepuaJsbl ([lepuosnyecKyro CUCTEMY XMMHUYECKUX
anemeHTOB /I. U. MenzaeneeBa, TabMIy paCTBOPUMOCTH KHCJIOT, OCHOBAHHUH U COJIeH B BOJiE, 3JIEKTPOXUMHUYECKUH PsiJ| HANPSHKEeHUH MeTaJlJIoB)
MocJie KOHCY/IbTALMH C NeJJaroroM.

Hcnonb3oBaTh NPH BbIOJIHEHUH y4eOHbIX 3alaHUH U B ITpoLlecce UCCIe0BaTelbCKON AesTebHOCTH HayYHO-NOMYIAPHYIO IUTePaTypy
XMMHYECKOT0 CoJiep>KaHHusl, CIpaBoOYHble MaTepuaJibl, pecypcbl MHTepHeTa nocJie KOHCY/IbTAlUHU C Tefarorom.

06uue cBoiicTBa MeTa/IJIOB PacKpbIBaTh CMBIC/I U3yYaeMbIX IOHSTUH U IPUMEHSITb 3TH OHATHUS IPY ONMCAHUU CBOWCTB BELECTB U UX IIPEBPalleHUH.

OGBSCHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOHCTB 3JIEMEHTOB-META/IJIOB U UX COeIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapaKTepHr30BaTh CTPOEHHE METAJLJIOB, 061IMe GU3UYECKHEe U XUMUYeCKHEe CBOMCTBA METAJJIOB.

XapakTepHu30BaTb 006LIH1e COCOObI OJIyYeHUsI MeTaLJIOB II0C/Ie CTPYKTYPUPOBAHUS MaTepHasa.

CiefoBaTh NpaBUIaM 6e30NacHOM paboThl B J1Ja6OPaTOPUU NPH UCIO/Ib30BaHUH XUMHUUY€ECKOH NOCY bl U 060pYAOBaHUSA.

[Ipou3BOANUTH BHIYUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM.

HWcnosib30BaTh NPU BHIIOJHEHUH YYeOHBIX 33JaHUH TEKCThI yYeOHUKA, ClIPaBOYHble MaTepuaJbl ([leproAUYecKy0 CUCTEMY XMMUYECKUX
anemeHTOB /I. U. MenzeneeBa, TabIMIy paCTBOPUMOCTH KHCJIOT, OCHOBAHHUH U COJIEH B BO/JIE, 3JIEKTPOXUMUYECKUH PsJ| HANPSHKEeHUH MeTaJlyIoB).

Hcnonb3oBaTh NpU BEINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLieCCe UCCIe0BaTEIbCKON AeATeJIbHOCTH HAYYHO-TOIYJ/IAPHYIO JIMTEPATYPY
XMMUYECKOI0 COJIepKaHusl, CIPaBOYHbIe MaTepHasbl, pecypchbl MHTEpHETA NOC/Ie Ipe/iBapUTENbHOM KOHCY/IbTALMHU C 1eJaroroM

BakHelIIue MeTa/LIbI U UX O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-MeTAJJIOB B IPYINIax U UX COeJUHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

coeJUHEHUs XapakTepr30BaTh pU3NUECKHE U XUMHYeCKHe CBOHCTBA IPOCTHIX BEIECTB METAJIIOB U UX COeJUHEHHI (OKCHIOB, THIPOKCU/OB, COJIel) C 0mopoii Ha
CX€eMY, COCOGBI UX MOJIyIeHHs], IPUMeHEHHe U 3HaYeHHE B IPUPO/E U KU3HH YeJIOBEKA.

Pacro3sHaBaTh C IOMOIbI0 Ka4ueCTBEHHBIX PEAKI[MA MOHBI META/IJIOB (MarHus, Ka/blHs, aJIJIOMAHUS, LIMHKA, KeJsie3a (2+), )kesie3a (3+), Mmenu (2+) ¢
HCIOJIb30BaHNeM TabJIUIbI "XapaKTepHble peaK[uy Ha KATHOHbI'.

[11aHMPOBATH U OCYLIECTBJISITh HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHThI, IPOBOAUTD HAGJII0IeHH S, e/IaTh BLIBO/bI [0 Pe3y/IbTaTaM IKCIIEPUMEHTA.

CyieioBaTh IpaBUJIaM 6e30macHON paboThl B 1aGOPATOPUH IPH MCII0JIb30BAHUH XMMUYECKOM MOCY[bl ¥ 060PYyJOBaHHUS.

[Ipou3BOANUTH BHIYUCJIEHUS 10 XHMHUYECKUM yPaBHEHUSIM.

BricTpauBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha MHGOPMALIMIO U3 yYeGHUKA U CIPABOYHBIX MaTePHaJIOB, FPaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH MOHATHIHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh MPH BIMOJHEHUH YUeGHBIX 3aJaHHH U B IPOLleCCe UCCIeJ0BaTeNbCKOM JesiTeTbHOCTH HayYHO-ONMYJISIPHYIO JIUTEPATY Py
XMMHYECKOT0 COZlepIKaHMsl, CIpaBOYHbIE MaTepHaslbl, pecypchl MHTepHeTa mocJie peABapUTeIbHON KOHCY/IbTALMHU C [IeJarorom

BeujecTBa M MaTepHuaJibl B XapakTepHn30BaTh POJIb XUMHUH B Pa3/IMIHBIX chepax AesTeTbHOCTH JII0Jleld, OCHOBHBIE BellleCTBA U MaTepHasbl, IPUMeHsIeMble B )KU3HU

’KU3HM YesI0BeKa COBpPEMEHHOI0 YeJI0BeKa.

OO6BSCHATD yC/I0BUsI 6€30I1aCHOT0 UCMO0Jb30BaHUsI BEILECTB U XUMUYECKUX PEAKIUU B OBITY.

AHa/M3UpoOBaTh U KPUTHUYECKU OLIEHUBATh HHPOPMAILMIO O BJAUSHUU NPOMBIILJIEHHOCTH, CEJILCKOTO X035MCTBA, TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKpYy>Katoliei cpesbl.

YMeTb oKa3blBaTh NEPBYI0 IOMOLLb TPU XUMUYECKUX 0XKOTaX U OTPaBJIEHHUSAX.

[IpuHUMAaThb yyacTHe B 06CYKAEHUU IPO6IEM XMMUYECKON U 3KOJI0rMYeCKONW HallpaB/JeHHOCTH, BbICKAa3blBaTh COGCTBEHHYIO MO3HULUIO 10 Tpo6sieMe
Y npeJijlaraTb BO3MOXHbIE Y TH €€ pelleHus1 C oopoil Ha HHGOPMaLMI0 U3 YYeGHUKA U CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTA.
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KonunuectBo yacos
Ne HanmeHnoBanue pa3ienoB u JIeKTPOHHBIE (HH(PPOBBIE)
KonTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMBbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoTbI
Pa3nea 1. [leppoHavajibHbIe XUMUYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bu6nuorexa [IOK
' NPaKTUYECKOMN JEeITEIbHOCTH https://m.edsoo0.ru/7f41837c
YeloBeKa
12 BemecrBa 1 XuMuueckue 15 1 bubmuorexa [IOK
' peaxkiuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiilye npeacTaBuTe/ M HEOPraHM4eCKNX BeleCcTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa LIOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢
99 Bonopoa.llonsarue o kucimorax 8 1 bu6mmorexa LIOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bu6nuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPTaHWYECKUX COCTUHEHUN https://m.edsoo0.ru/7f41837c
Wroro mo pazneny 30
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Paznea 3. Ilepuoauveckuii 3axon u [lepuonnyeckas cucrema xumuueckux 3ieMenToB /[. U. MenaeseeBa. CTpoeHue aToMoB.

Xumnueckas cBsi3b. OKHCJIUTENbLHO-BOCCTAHOBUTEIbHbIE pe€aknuu

[Teproauueckuii 3aKOH U
31 Ilepuoaunueckas cucrema 7 bu6mmorexa [IOK
XUMHUYECKUX djemMenToB JI. M. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMu4eckast CBs3b. Bu6mmorexa LIOK
3.2 Oxuerensro- 8 ! https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUN
bu6mmoreka [IOK
Hroro no pasnery 15 https://m.edsoo0.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME

34



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

9 KUIIACC

KonunyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHUe pa3/iesioB U TeM undposbie
Ne i/m P Konrpoabubie | IIpakTuyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasnea 1. BemecTBo 1 XMuMHYecKHe peaKI UM
11 [ToBTopenue u yriy0OiaeHne 3HaHUH 5 1 bubnnoreka [IOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnmnoreka [JOK
' peaxuuii https://m.edsoo0.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLUALIMS. 8 1 1 bubmuotexa [IOK
' XUMHUYECKUE PEAKIUU B pacTBOPaX https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pasgen 2. Hemeraayisl M HX COeIHHEHUS
51 OO6m1as XxapaKTepUCTUKA XUMHYECKUX 4 1 bubnmoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' pyHnL. 5P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OOmrast XxapaKTepUCTHKA XUMHUECKUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa [IOK
' pymsL ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO61as xapaKTepUCTHKA XUMUYECKUX
2.4 aseMenToB IVA-rpymmel. Yriepos u 8 1 2 bubmmorexa [OK
' . DYIHIBL. P https://m.edso0.ru/7f41a636
KPEMHHI U UX COCTUHEHHUS
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Hroro no pazueny 25
Pa3nen 3. MeTaiIbl M HX COeANHEHHUS
N bubmuorexa [IOK
3. Obmue cBoHCTSa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubmuotexa [IOK
2 B 1
3 aKHEHIIe METAJIBI U UX COEINHEHUS 6 htts://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Paznen 4. Xumus v oKpyskamomas cpeaa
4.1 BemecTBa 1 MaTepuaiisl B )KU3HU YEJIOBEKA 3 Bubmrorexa I{OK
' B p https://m.edso00.ru/7f41a636
Htoro mo pasneny 3
PesepBHOE Bpems 3 bubmaorexa LIOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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