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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro npeamera «XuUMHUsS» HA YPOBHE OCHOBHOIO
oO1mrero ooOpazoBanus 8-9 kinaccol pazpaboTaHa Ha OCHOBE:

- @enepanpHoro 3akoHa ot 29.12.2012 r. Ne 273-03 «O06 oOpa3zoBaHuu B
Poccuiickon denepauumn» ¢ U3BMEHEHUSIMUA U JIOTIOJIHEHUSIMU;

- OO0 - QepepanbHOll 00pa30BaTEIbHON MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, YTBEP)KICHHOW TpuKazoM MuHmnpocsemnieHus: Poccuu ot 18 mas
2023 1. Ne370;

- IIpukazom Munnpocsemenust Poccun ot 09.10.2024 N 704 «O BHeceHuu
M3MEHECHHM B HEKOTOpbIE IIpuKa3dbl MuHucrepcrBa mpocsenieHus Poccuiickon
®depneparuu, Kacaromuecs gpeaepaibHbIX 00pa30BaTEIbHBIX TPOTPAMM HAYAJILHOTO
oO1iero 00pa3oBaHUsl, OCHOBHOTO oOOIIero oOpa3oBaHUS M CpPEIHEro OOIlero
o0pa3oBaHUs;

-OCHOBHOI 00pa30BaTEeNbHONU MPOTrpaMMBbl CpPEHEro 00IIero oOpa3oBaHUs
I'OCYIZAPCTBEHHOI'O BIOJDKETHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXJIEHUA «CPEOHAA IHKOJIA Nel T'OPOHA KHUPOBCKOE
HTAXTEPCKOI'O MYHUIUITAJIBHOI'O OKPYT'A», yTBEepXKIECHHOMN MPUKA30M
o mkose ot 26.08.2025r. Ne149

- ®denepanpHoil pabodeil MporpaMMoil OCHOBHOTO 0O0Iero oOpa3oBaHUS
«Xumus» 8-9 Kiaccsl.

[Iporpamma 10 XHMMHUU Ha YpPOBHE OCHOBHOTO O0OIIEro oO0pa3zoBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QeaepalnbHOl padoueil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLETIINHU MPENoJaBaHusl y4eOHOTo mpeaMeTa « XUMUsDH)
B 00pasoBarteNbHbIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LETAX, OOIIeH CcTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE pEeAMETHOE coJiepKaHue,
NpeayCcMaTpPUBAET pacCIpeleleHue €ro Mo Kilaccam W CTPYKTYPUPOBAaHHUE 10
pazienaM U TeMaM MpPOrpaMMbl O XHMHUHU, OINPEIENACT KOJWYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh H3YUYCHHS XHUMHUHU C Y4€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIUXCs, OMNpPEAeSseT BO3MOXHOCTH TIpeamMera Ui
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIErO 0Opa3oBaHMs, a TaKke TPeOOBaHUN K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3ydeHUsl IpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOT0 Co/IepKaHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOW it (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, €ro MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrpatoT (GopMUpyEeMble XUMHUEW MPECTABICHUS O B3aWMOIPEBPAIICHUSIX

SHEPruu U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TII00aTbHBIX
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mpo0IeM YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30acCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydeHune Xxumuu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEH  JIJIi  caMOpa3BUTUS U
bopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHPOBAHHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
OoOy4JaromMxcs, HABBIKOB KX CaMOCTOSITENIbHOW Y4eOHOW JIeATENbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATarnoMm
B (pOpMHPOBAHNY €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YYaIOIIUXCS;

CIIOCOOCTBYET (HDOPMHUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--
HAay4YHbBIM 3HaHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B KOJOTHYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

Jlanuble HampaBiieHHs] B OOYYEHUHM XUMHUU OOECIEUYHMBAIOTCA CHEIUPUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha OMpeNeEHHOM dTane e
pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIET0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUU
OPraHNYEeCKON XUMUH.

CtpykTypa cojepkaHus NporpaMMbl MO0 XUMHH C(POpMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColepkaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMUYECKOU
peakuuu. OO0€ H3THU CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI IO TMPUHIIMITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUs KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— Y4YEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TpeACTaBleHU 00 DJIEKTPOJUTUYECKOM JIUCCOIMAllMM  BEIECTB B
pacTBopax.

Teopernueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (PaKTOB, PA3BUBAIOTCS MOCJIEAO0BATEIHLHO OT OJHOTO
YPOBHS K APYroMYy, BBITIOJHSS (DYHKITUU OOBSICHEHUSI M TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHECHUS U TIOTYyUYECHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHHE TMpOrpaMMbl MO XHMHUH  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKOM COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHCTEMHOM NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM



3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKarlomuid MUupy,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydeHUM XUMHUU TPOUCXOIUT (GOPMHPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEILHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUN — Ba)KHEHUIINX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX TMOJIOKEHUH,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K HAyYHBIM METOAAaM T[O3HAHUS TMPU H3YYCHUU BELIECTB U
XUMUYECKUX PEAKIni, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIBHOW M Y4EOHO-MCCIEN0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHUU TpaBWJI OE30MAaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa30oBaHUsSI BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 111, KaK:

— (OpMHUpPOBAHHWE HWHTEJUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJICHHOCTh ~ OOy4YeHHUS  HA  CHCTEMaTHYECKOE  MNPHUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSITEILHOM IO3HABATENBHON JESTEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCciaoBUM, CIOCOOCTBYIOIMIMX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOM NEATEIHHOCTH, MO3HAHUS U CAMOIMO3HAHUSI, KITHOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMM), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanre oOmEeH (PYHKIIMOHATBHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE YyMEHHH OOBSICHATh U OLCHHUBATh SIBJICHUS
OKPYXAIOIEr0o MHpA, MCIOJIb3YsS 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYZILOBOU IE€ATENBHOCTH;

— dopMHpoBaHHEe |y  OOYYAlOIIUXCS  TYMAHUCTUYECKUX  OTHOIICHHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKH
11e71eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOIHOUN CPEBIL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdWIIsI U HAMPaBJICHHOCTH JallbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBENEHHBIX [UISI W3YYCHHUS XWMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kinacce — 68 gacoB (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YeJIOBEKa. XUMHUS B CUCTEME HAYK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. YHCTBIE BEHIECTBA U CMECH.
CnocoOnI pa3aeineHus CMeceit.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3ieMEHTbl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmysa. BaneHTHOCT aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemlecTB. OTHOCUTENbHAA aTOMHAasE Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonunuectBo BeniectBa. Monb. MonsipHas Macca. B3anMocCBs3b KOJIMUYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XUMUYECKHE SBJICHHS. XUMHUYECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKUe ypaBHeHHA. Kinaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

XUMHYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBuiiaMu pabOThl B JIaOOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMHCAHUE
(Gu3MUecKuX CBOMCTB 00pa3lUOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJAa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJbI) U XUMHUYECKUX (FOPEHUE CBEYHM, NMPOKAIMBAHHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) sSIBIIEHU, HAO0/IeHNE U
ONMCAHWE NPU3HAKOB IPOTEKAaHWsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JelieHHs CMEeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHuE, TUCTUWLISALUSA, XpoMaTorpadusi, IPOBEACHUE OUYUCTKU MMOBAPEHHOM
CONMM, HaONIOJGHWE W  ONHCAaHWE  PE3yJbTaTOB  IPOBEACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 35ieMEHT U MpoCToe
BelecTBo. HaxokneHue kucimopoaa B mpupojae, (U3MUECKMEe U XHUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. [lpumenenue xkuciopoaa. CrnocoObl
NOJlydYeHHUsl KUCJIOopoJa B J1abopaTopuu M TNpoMblluIeHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(GUKALNS KHCIOPO/a.

TennoBorr 3(DPEKT XUMUYECKON pEaKIuU, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKME peakuuu. TOmIMBO: yroib M METaH. 3arps3HEHHUE
BO3/yXa, YCHJICHHE MAapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bonopon — sneMmeHT u npoctoe BemecTBo. Haxoxnenne Bonopoaa B Ipupoze,
dbu3nyeckue W XHWMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI IOJyYCHHS.
Kucnots! u conm.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpEL.
HacelilieHHbIE M HEHACBIIIEHHBIE PacTBOpPHl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEIIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudukanus Heopranmdeckux coeauHennii. Oxcuabl. Knaccudukamms
OKCUJIOB:  coieoOpasywoniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(oOTepHbIE) W
HecosneoOpazyronue. Homenknatypa oxcujoB. Duznyeckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Kraccudukaruss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHuil. PU3NYECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @usndeckue u
XMMUYECKHE CBOMCTBA KuUCIOT. Psn axktuBHOcTH MetayuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. Homenknarypa cosneil. @U3nUecKrue U XMMHYECKHE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

XUMHYECKUI IKCIIEPUMEHT:

Ka4ECTBEHHOE OIPEICIICHUE COJCPKAHUS KUCITOPOAAa B BO3AyX€E, MOJIYUYCHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYECHHE CBOWCTB KHUCJIOpPOAA, HAOJIOJICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusi TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W M3YUYCHHE
CBOMCTB Bojopoaa (ropeHre), B3aumMozcicTBre Bomopoaa ¢ okcugom meau (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aMMOJECHUCTBUE BOABI C METAJIIAMHU
(HaTpeM ©  KaubllMeM) (BO3MOXHO HCIIOJB30BAaHUE BHUJIEOMATEpPUAJIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJMKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menu (1) ¢ pactBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJla JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BakHeilne Kiacchl HEOPraHWYEeCKHUX
COEOMHEHUI.

IHepuoanueckuit 3akoH wu Ilepuoamuyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpaeneeBa. CtpoeHue aToMoB. XMMHYeCKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIUU



[lepBble TOMBITKH KIACCH(PUKANMKA XUMHUYECKUX djeMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(GOTEPHbBIE OKCH/IbI
Y TUAPOKCHUJIBI.

[Tepuognueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB [l
W. MeHnneneena. KopoTtkonepruonnas U IUTMHHONIEPUOIHAS dbopmbl
[Tepuognueckont cucrembl xuMudeckux 3yeMeHToB . M. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUil CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX siiep. M3oromnbl. DnexkTpoHsl. CTpoeHue
AJEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XHUMHYECKUX  DJIECMEHTOB
[Tepuonnueckoit cuctemsl J[. WM. MenneneeBa. XapakTepuUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs pajguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue [lepronnueckoro 3akoHa u [lepuognyeckori CUCTEMbI XUMHUYECKUX
DJIEMEHTOB UL pa3BUTUS Hayku M npaktuku. JI. WM. MenneneeB — yd€HbIM U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBaneHTHass (mojsipHas W HEMNOJISIpHAs) CBA3b.
DNEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. FIOHHAs CBS3b.

Crenenb  okucneHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIMH.
[Ipouieccrl OKUCIIEHUST U BOCCTAHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUI IKCIIEPUMEHT:

M3yueHHEe OOpasIlOB BEIIECTB METAJIOB U HEMETAIJIOB, B3aUMOJECHCTBHUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiuy paszIoKeHHsI, COSTUHEHU).

MexnpeaMeTHbIE CBSI3H

Peanuzanust MeXNpeAMETHBIX CBSI3€M NpH H3yYEeHUHM XUMHUHU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHbIE MOHATHS: HAYYHBIA (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHHTE3, KiIaccupuKanus, TEepPUOJIUIHOCTb, HaOJI0JACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: MmaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
pPaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKHUM 3apsjl, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BeEIIeCTBa, Ta3, (U3WUYECKUE BEJIWYWHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE
HCKOMAaeMbIe, TOILIUBO, BOJIHBIE PECYPCHI.
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BeiecTBo U XMMHU4YecKasi peakius

[lepnonnuecknii 3akoH. [lepuoaudeckas cucreMa XMMUYECKUX JIEMEHTOB /.
H. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUOJNOB, Kalus, KalblUusid M HUX
COCIMHEHHA B COOTBETCTBMM C TIIOJIO)KEHHMEM 3JJIEMEHTOB B llepnoamdeckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUIbI XUMUYECKOM CBS3M. THIIBI KPUCTAJLUIMYECKUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMHYECKUX peakivil 0 pa3IuYHbIM MMPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHUSL.

[Tonsitue o ckopoctn xumuueckoil peakuuu. [lonstue o0 0OpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHBIX U I'€TepOreHHBIX
peakuuax. Ilonsarue o xkaranuse. [lonsaTue 0 XUMU4YeCKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUUMU M TOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHUI

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCMOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOIUALNN. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUAAMU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. YCIIOBUS MPOTEKaHUsS peaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUI 00 AJICKTPOJIUTHICCKOMN JUCCOITUAIINH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O TMApPONIU3E COJIE.

XUMHUYEeCKUMN IKCIIEPUMEHT !

O3HAKOMJICHHUE C MOJEISIMH KPUCTAIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEILIECTB — METAJIOB W HeMeTayioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOINPOBOTHOCTH
pacTBOpPOB BENIECTB, Mpolecca JUCCOLMALMKM KHUCJIOT, WIeNoYedl U coliel
(BO3MOKHO  HCHOJIb30BAHME BHUAECO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPHU3HAKA  TNPOTEKAHWS  PEeakluid HOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEJICHUE Tas3a, oOOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3foKeHUs, COSTUHEHHUS), PACIIO3HABAHUE HEOPTaHUYECKUX



BEIIECTB C TOMOINIbI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanbl U MX coeiuHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaloreHoB. XHUMHUYECKHME CBOMCTBA Ha MpuUMeEpe XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJydYeHUE, MpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaKHEWIHe XJIOpUIbl U KX
Hax0XJICHUE B MIPUPOJIC.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHbIC CTENeHW OKucieHus. CTpoeHue U (PU3MYECKUE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U Cephbl. AJUIOTPONHBIE MOJIU(PUKAIIMN KUCTOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3UYECKUE U
XUMHUYEeCcKue CBOMCTBA. OKCUIIBI Cepbl KaK MPEACTABUTEIM KUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QuU3MUECKHMe U XUMHYECKHE CBOWCTBa (00mMe Kak
MPEACTaBUTENS Kjacca KHCIOT W chnenuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kKucaoThl. CoJiM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEaKIIHs Ha
cynbdar-uon. HaxoxeHnue cepbl U €€ COCAMHEHHM B Mpupojae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 35eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHBIC CTENIEHU OKUCIICHHS. A30T, pacOpOCTpaHEHHE B MPUPOJIE,
dbuznyeckre U XMMUYecKue cBorcTBa. KpyroBopoT azora B mpupojie. AMMHUAK, €ro
dbu3nYecKre 1 XMMUYECKHE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMUS,
ux QU3NUECKUE U XMMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakiius Ha
MOHBI aMMOHUS. A30THasl KHCJIOTa, €€ MojyuyeHue, (PU3MUECKHe U XUMHUYECKHE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuil. XuMUYecKoe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3/ayXa, MOYBHI U BoaoémoB). docdop,
aloTponHbie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3ndecKkre U XUMUUECKHUE CBOMCTRA,
nonyuenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHHUN.

Ob6mast xapakrtepuctuka 3meMeHTOB |V A-rpymmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKUCICHMS.  YTJIEpoHd,  aUIOTPOITHBIE
Moau(dUKALIUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUIbl yriaepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a riao0aabHOTO IOTCIUICHHMS KIIMMAaTa, ITapHUKOBBIN
s dexr. YronpHas KucaoTa U €€ conM, uX (PU3HYECKHe U XUMHYECKHE CBOMCTBA,
MOJIy4ieHUEe W mpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.



Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavasibHbBIE MOHATHUA 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSIX
yriaepojia (MeTaH, 3TaH, TUJICH, alleTHJICH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
MPOAYKTBl UX TMepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yriieBoJax — U UxX
poJii B KHM3HM 4YeJloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCTUHCHUIM.

KpemHnii, ero ¢u3myeckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHE U
npuMeHernne. CoemuHeHHS KpeMHHS B npupoge. OOmume npeacTaBieHHsS 00
okcuae kpemausa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX HCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHaybl: KEPaMHUKa,
CTEKJIO, IIEeMEHT, O0eTOH, kene300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

XUMHUYEeCKUMN IKCIIEPUMEHT :

u3ydeHue o0pa3IoB HEOPTraHMYECKUX BEIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOJIOCHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpaKalIue (QU3NYECKHe M XUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJOTE€HUJOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha cyabdar-
MOH W HaOJIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
CBOMcTBaMHU a3oTa, (ochopa M HUX COCAMHEHUN (BO3MOXXHO HKCIIOJIb30BAHHE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yAO0OpEeHUH, MoIyyYeHuE,
coOupaHue, pacro3HaBaHWE€ W M3YYCHHE CBONCTB aMMHaKa, MPOBEIACHHUE
KaueCTBEHHBIX PEAKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
MX MPOTEKAHUs], B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB), V3y4EeHUE MOJIeJIeN
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, dyiaepeHa, O03HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHNUE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJMKATHOM TMPOMBINIIICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX
3aj7a4 1o tTeMe «BaxxkHelnme HeMeTaJuIbl U UX COCIUHCHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1ast xapakTepUCTHKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
UX TMoJiokeHnss B Ilepuoanyeckor CuCTEME XHUMHUYECKUX JJIEeMEHTOB JI.
N. MenpneneeBa u ctpoeHuss atomoB. CTpoeHHE MeTalIoB. MeTajinyecKkas CBS3b
M METAUIMYECKas] KPUCTAJUIMYECKass pemerka. OIEKTPOXUMUYECKUN Pl

HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
10



CIOCOOBI TIONTy4eHHUsS] MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTaIbl: MojokeHue B lleproanyueckoil cucTeMe XMMHUYECKUX
sanemeHtoB JI. M. MenneneeBa, cTpoeHME MX aTOMOB, HAXOXKAEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COEIMHECHUM.

[[lenoyno3emenbHblE METAIbl MarHuid W KaJlblUi: IIOJIOXKCHHE B
[lepronnueckoil cucreme xumudeckux 3neMeHToB [{. 1. MenaeneeBa, cTpoeHue
VX aTOMOB, HaX0XJAEHUE B rpupoae. PU3ndecKkue 1 XUMHYECKHE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmmoMuHHI: TToN0)KeHne B [leproinueckoil cucTteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHuEe aroma, HaxoKJAeHUEe B Ipupoje. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJFOMUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenpneneeBa, CTpOEHHUE aroMa, HaxOXAeHUE B mnpuponue. Dusnueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCubl, THAPOKCHIBI U comu xkernesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

XuMHYECKUI IKCIIEPUMEHT:

O3HaKOMJIEHME ¢ oOpasllaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UM  METAJIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCAa TOPEHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJICOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHMS
KaYECTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblLUs, AIFOMUHUSA, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMIOIEHHE U OMKMCAHUE MTPOIECCOB OKPAIINBAHUS
IJJAMEHH MOHAaMU HATpus, Kajlusg M KalblUs (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHHE SKCIIEPUMMEHTAIIBHBIX 3aj]1a4 110 TeMe « Baxknenmue
METaJUIbl U KX COCTMHEHUS.

XuMHA U OKPYKAKLIAs cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM KHU3HM 4YeloBeka. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinp npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKalollew cpeabl (MpeaeiabHas AOMycTUMast
KOHIIEHTpalus Bemlects, nainee — [1/1K). Ponp XuMuu B pelieHun 3KOJIOrMYeCKUX
npobJieM.

XHUMHYECKHUI IKCIIEPUMEHT:

n3ydeHue 00pasIoB MaTEpPHAIOB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIE
MaTepHuabl).

MexnpeaMeTHble CBSA3H
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Peanuzanusi MeXNpeAMETHBIX CBSI3€M MpH H3y4eHUHM XUMUU B 9 Kiacce
OCYUIIECTBJISICTCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W TOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4yHbIA (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKaLUs, TMEePUOJAUYHOCTb, HaOII0IEHNE,
DKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®duzuka: MmaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUI 3apsig, MIPOBOJAHUKH,
MOJIYTPOBOJHUKH,  UAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, paCTBOP, pACTBOPUMOCTh, KpUCTAILIINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, Abixanue, Ouocdepa, sKOCUCTEMA, MUHEPAIbHbBIC
yI0OpEeHUs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TMTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MPOrPAMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJie OOYyYeHHs] XMMUU B €IUHCTBE y4eOHOW W
BOCITUTATEIHLHOU JEATEIHPHOCTA B COOTBETCTBUM C TPATUITUOHHBIMU POCCUUCKIMU
COIIMOKYJBTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMHU II€HHOCTSIMU, MPHUHSITHIMH B
oOIIleCTBE MpaBUJIaMW W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT IIpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yYatOIIUXCSl.

JIMYHOCTHBIE  Pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM ITO3MTHBHBIX IICHHOCTHBIX OPHCHTAIUH M|
pacIIMpEeHHE OIBITA ISITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHS K OTCUYECTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAy4YHOMY HACJICIUI0, TOHUMAHMs 3HAYEHUS XUMUYECKON HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOI MH(pOpMaluen o
MEPEIOBBIX JOCTIDKCHHSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA,

2) TPAXKIAHCKOTO BOCTIMTAHUS:
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MPEACTABICHUS O COIMAIBHBIX HOPMAaxX H TMpaBWIaX MEKIMIYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W JAPYrUxX  BHAAX
NesATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpPHU
BBINIOJIHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/lay, BBIMNOJHEHUHM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM J1eATeNbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNKH CBOUX TOBAPHUIIEH C TO3HUIINHA
HPABCTBEHHBIX M MMPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIICICTBHUI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYCCKHE TPEICTABICHUS O BEIICCTBE M XHMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, TPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3aMMOCBSI3AX YEJIOBEKa C
MPUPOIHOM CPEOid, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEHH;

MO3HABATENIbHBIE MOTHBBI, HAIPABICHHBIE HA TMOJIYYEeHUE HOBBIX 3HAHUH IO
XUMHUHM, HEOOXOIUMBIE Jisi OOBSICHEHHS HAOJII0aeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIIbCKOW KyJIbTYPhl, B TOM YHUCJE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOM, JIOCTYIHBIMU TEXHUUYECKHUMH CpEJACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpEeC K OOYUYEeHHMIO W TO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOW M  HCCIEI0BATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOY4YCHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOJICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS TMpaBUi O0€30MacHOCTH TIpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTUIECKOMY U3YUCHHIO Mpodeccrii U TpyJa pa3IudHOro Poja,
yBaXEHUE K TPyAy W pe3yibTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWHW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHIUBUyaJIbHON TPAeKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTEITHON TPo(heCCHOHATBHOM ACATEIPHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

DKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIEC KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAHUE LIEHHOCTH 3J0pPOBOr0 U
Oe3omacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY W TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
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npaBui1 0€30MMaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YIPOKAIOMIMX 3JJ0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJydaeMble MPH HU3YYCHUU XUMHH, IS
pellIeHus 3aia4, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOIHOW CPEIOM, MJIsl MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOHW  KYJIBTYpBI, OCO3HAHHS TJIOOAJBLHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTeH WX PEIICHHS MOCPEJCTBOM METOJOB XHUMMH,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIJACISAIOT 3HAYUMBIE JIJIs
dbopMupOBaHUSI MUPOBO33PEHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSI, MPUHITHII,
rurnore3a, (akt, CHUCTEMa, TMPOIECC, ODKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHMHE MHUPA, U YHUBEpCaJIbHbIC yUeOHbIE IeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JjoruyecKkue 1eMCcTBUSA:

YMEHHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX TMOHSATUN (BBIACIATH UX XapaKTEpPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSITHUSIMH), HCIOJIb30BaTh
MOHATHS JIJI1 OOBSICHEHUS OTJICIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH IS KJIACCU(PHUKAIIMM XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHaBJIMBaTh MPHUYMHHO-CIICICTBEHHBIC CBS3H MEXKIYy OOBEKTaMH HW3Y4YEHHS,
CTPOHTH JIOTUUECKUE pacCyXJeHus (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOIBI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSITh B MPOIECCEe TMO3HAHUSA TMOHATUS (TIPEAMETHBIE |
METaNnpeIMETHBIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HaAK (CHUMBOJ DJIEeMEHTa), XuMudeckas (opMysna W ypaBHEHHUE
XUMHUUYECKON peaklny — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MIPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHBOPEUHS B U3y4aeMbIX MPOLIECCax U SBICHUSX.

ba3oBble nccienoBarebCKue AeiiCTBHUA.

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIC BOIMPOCH B Ka4eCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHUS THUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;
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npuoOpeTeHne OmbITa MO IUIAHUPOBAHHMIO, OPraHU3allMd M IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOmoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJsbTar, POpMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJiIbTaTaM MPOBEAEHHOIO OMbITA, UCCIECOBAHUS, COCTABISATh OTUET
O MpoJieTITaHHOM padoTe.

Pabora ¢ mndopmanmeii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W HWHTEPHPETUPOBATH HHOOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJIApHAs JMUTEpaTypa XUMHUYECKOIO COAEPKAHUSA, CIPABOYHBIE
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBINOJIHEHUS
y4€OHBIX U MO3HABATEIBHBIX 3a/1a4 ONPENIEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTi UCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOI aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BbIOWpaTh ONTUMAIIBHYIO (hOpPMY MpeAcTaBIeHUS UHPOpMALUU U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIOXXHBIMA CXEMaMH, JHarpaMMaMu,
Ipyrumu popmMamu rpaduku ¥ ©X KOMOMHAIIUAMY;

YMEHHME HCIIOJIb30BaTh W aAHAJIM3UPOBaTh B Ipolecce Y4YeOHOH W
UCCJIEI0BATENBCKOW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOWIEW NPUPOIHON
Cpelbl.

KoMMyHHUKAaTHBHBIE YyHUBEpPCAJIbHbIE y4eOHbIEe 1eHCTBUS:

YMEHHUsI 3a/laBaTh BOMPOCHl (B XoAe Auaiora W (WIM) JIHUCKYCCUHU) IO
CYIIECTBY  OOCYXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  [M03HABATEIbHOMU
JEATEIBHOCTH B YCTHBIX M TMHCBbMEHHBIX TEKCTaX; JeiaTh MNPE3CHTALNIO
PE3YJIBTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCJEAOBATEIbCKOM  JCSITEIBHOCTH  MPU  pEUICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE Yyué€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3unui (00CyXaeHnss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIWHAIIMS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHUE CaMOCTOSITENIBHO OIPEACNATh IIeJIM JCSITEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATH M TMPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
NeATeTLHOCTD, BRIOUPATh Hanbonee d3(PPeKTUBHBIC CITOCOOBI pelIeHNs YIeOHbBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbBHO COCTABJISITh WM KOPPEKTUPOBATH

IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM IIPU  BBINOJHEHUM 33JaHAM C YYETOM
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MOJIYUYCHUA HOBBIX 3HAHUH 00 HN3y49aCMbIX 00BEKTaX — BCHICCTBAX M PCAKIUAX,
OOCHHUBATb COOTBCTCTBHUC IIOJIYUYCHHOI'O pPC3YyJIbTAaTa 3asBJICHHOM acin, ymMCHHC
HCIIOJIB30BATh U aHAJIM3UPOBATE KOHTCKCTHI, IIPCJIaraCMbIC B YCIIOBUU 3aﬂaHHﬁ.

ITPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeaMETHBIX pPE3yJbTAaTOB IO OCBOCHUIO 005S3aTEIBHOTO
COJIep)KaHMs, YCTAaHOBJICHHOTO JaHHOM (demepalbHOM pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIC 3HAHHWS, YMEHHUS U CIOCOOBI
JNEeUCTBUM, crnenupuyueckde JUIsi MOpeaMEeTHOM o0jactTh  «XHUMUs», BHUIBI
JNEATECIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHWA, €ro HHTEPIpPETaLUU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonity oOydyenus B 8 kyacce rnpeamMeTHbIe pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSTHUH: aTOM, MOJEKYJa,
XUMUYECKUH  DJIEMEHT, TPOCTOE BEIIECTBO, CJIOHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJIHASI), BAJCHTHOCTb, OTHOCHUTEIIbHAs AaTOMHAas W
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O dJIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHE, COJIb, JJICKTPOOTPUIIATCILHOCTh, CTEIICHb OKUCICHUS, XUMHYECCKas
peaknus, KiacCu(pUKaIMs PeaKIuii: peakiiud COSANHCHUS, PEaKIIUN Pa3I0KEHUS,
peakuy 3aMelIeHUs, PEakIUuh OOMEHa, DK30- M DHIAOTEPMHUYECCKHE PEaKIIHH,
Ter1oBoM A(PeKT peakuuu, SAPO aToMa, SJIESKTPOHHBIM CJIOW aToMma, aTOMHas
opOuTanb, paguyc aroMa, XHMHYECKas CBs3b, TOJSIpHAS ©  HEMOJsSpHas
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, HOH, KATHOH, aHWOH, PacTBOP, MaccoBasl JIOJII
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIlUsi) B pacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHITHH ¥ IPUMEHSTH 3TH
MOHSTHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBJI€HHS (OpMyJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENIECNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHECHUSX, CTCIIEHb
OKHCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIacCy COeAUHEHUM 1o ¢dopMmysiaMm, BUJI XUMHUYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSX;

packpeiBath  cMmbicn  llepmommueckoro  3akona  JI. WM. Menpeneena:
JEMOHCTPUPOBaTh  MOHMMAHHME  MEPUOJWYECKOM  3aBHCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJjoxkeHusa B llepuoguueckoil cucreme, 3aKOHOB
COXpaHEHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4YEHHsI, 3aKOHa ABOraipo;

OMMCHIBATh U XapaKTEpH30BaTh TaOmuuHyio ¢Gopmy [lepuomnyueckoid CHUCTEMBI

XUMHUUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpymnmna (A-rpymnmna)» u

«mmobounas moarpymma (b-rpymma)», Maneie © OOJBIINE MEPUOABI, COOTHOCHUTH

o0o3HaueHus, KOTOpble wuMeloTcs B Tabmune «llepmommueckas cucrema
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xuMmudeckux sneMeHToB [[. U. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj] sjpa, oOIee 4Yuciio
AIIEKTPOHOB U PaCHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KIacCu(pUIMpoBaTh  XMUMHYECKHUE  OJEMEHThI, HEOPTraHWYECKHE  BEIICCTBA,
XUMUYECKUE PEAKINH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 11O
TerioBoMy b PexTy);

XapaKTCPU30BATH (OHI/ICBIBaTB) 06HII/IG XUMHYECKHE CBOMCTBA BCIICCTB PA3JIMIHBIX
KJIaCCOB, IIOATBCPIKIAAA OIIMCAHUC IIPUMCpaMHU MOJICKYJIIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIINX XUMHWYCCKUX peaKuHﬁ;

IIPOrHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBUCUMOCTH OT UX KAQ4YC€CTBCHHOT'O COCTAaBa,
BO3MOKHOCTH IPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMeHTa Mo (OpMyJe COECOUHEHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOU
peakuuu;

IIPUMEHATH OCHOBHBIE OIlEPALlMU MBICIIUTEIIBHOMN JAEATENBHOCTA — AHAJIN3 U CUHTES,
CpaBHEHHE, O00O0OUIeHHe, CHUCTeMaTH3aliio, KiIacCu(UKalMIo, BbISBICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JUII  M3yYEHHs] CBOMCTB BEUIECTB U
XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/bI IMO3HAHUS — HAOIIOJCHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaTIbHBIN U MBICICHHBIN);

CJIEIOBaTh TpPaBHJIaM TIOJIb30BAaHUS XUMUYECKOW TMOCynod u 1ab0paToOpHBIM
000OpyZI0BaHUEM, a TaK)Ke MPaBUJIaM OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA 110 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYCHUIO U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOPOA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHOM MacCOBOM J0OJE€d PaCcTBOPEHHOTO
BEI[ECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIETOUYEH M KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHK U IPYTHE).

K koniy o0ydyenus B 9 kiacce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIUXCS YMEHHIA:
PacKphIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHATHNA: XUMUYECKHUI 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJIEHMS, XHMHYECKas
peakiys, XMMUYEeCKasl CBS3b, TEIIOBOM 3PPEKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, DIIEKTPOIMUTHI, HEIIEKTPOJIUTHI, AICKTPOJUTHYECKAs IUCCOLUALNA,
peakly HOHHOTO 0OMEHa, KaTaau3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMbIE U
HeoOpaTUMbIe peakiuu, OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu,
OKHCJIUTENNb, BOCCTAHOBUTENb, OKHCJIEHHE W BOCCTAHOBJICHHE, aJIJIOTPOINS,
aMm(pOTEepHOCTh, XMMHYECKasl CBA3b (KOBAJECHTHAs, HMOHHAs, METAJUIMYECKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3Usl METAIUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenpHo fomyctumas konuentpanus [1JIK BemecTsa;
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WJUTKOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XMMHUYECKUX ITOHATHN U IIPUMEHSTD 3TU
IIOHATHSI IIPYU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

WCITOJI30BAaTh XUMHUYECKYIO CHMBOJIUKY IJISI COCTaBJICHUS (DOPMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPEENATh BAJEHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKHUX DJEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMpPEACIEHHOMY
KJIACCY COEIMHEHUM 1o (popmyiaM, BUJT XUMUYECKOM CBS3U (KOBaJIEHTHAs, MOHHAs,
METaJUInYecKasi) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsij MOHA MO XUMHUYECKOM
dbopmyre, xapakTep cpeibl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COCTUHEHUH,
THUI KPUCTAJUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTRA,;

packpeiBath  cmbicn  [lepuommyeckoro  3akona J[. U. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XMMHUYECKHUX DJIEMEHTOB: Pa3ivyaTh MOHITHUS
«riaBHas noArpymnna (A-rpyrrma)» u «mnobouynas noarpymnmna (b-rpymma)y», mansie u
OOoNbIIME  TEPUOJIbI, COOTHOCUTH OO0O3HAYECHHS, KOTOpbIE HMEIOTCS B
NEPUOIMYECKON TaONHIle, C YUCIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsj] sjapa, OOIIEe YUCIO 3JIEKTPOHOB U
pacmpeeiecHue UX I0 AJICKTPOHHBIM CJI05IM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B MpeJiesiax MaJIbIX IMEPUOJIOB
Y TJIaBHBIX MOJATPYHIl ¢ YYETOM CTPOCHUS UX ATOMOB;

KJIaCCU(UIIMPOBATh  XUMHYECKHE  DJIEMEHTBI, HEOPTaHWUYECKHE  BEIICCTBA,
XHMHUYECKHE peakinu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO
TeIIOBOMY 3(MQeKTy, M0 H3MEHCHUIO CTCIEHEH OKHUCICHUS XHUMHUYCCKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKUEe XUMHUYECKHUE CBOMCTBA
MNpPOCTBIX M  CJOXKHBIX  BENIECTB, MOJTBEpP)KJas OMNUCAHUE MpPUMEpaMu
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

COCTABJISITh YPABHEHUS JJIEKTPOIMTHUECKOW HUCCOLMALMU KHUCIOT, IIEJIOYed H
COJIEH, TIOJIHBIE ¥ COKPAILIEHHbIE YPABHEHMSI pEaKI[Mii HOHHOTO OOMEHA, YpaBHEHUS
peakuuii, MOATBEP>KIAIOIIMX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3M MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

PaCKpbIBAaTh CYINIHOCTh OKHCJIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ IMoCpcaACTBOM
COCTaBJICHUA 3JICKTPOHHOT'O Oajranca PTHX peammﬁ;

IIPOrHO3UpPOBaTh CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX CTPOCHUI,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1O (OpMYJIe COCTUHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOU
peaKIumy;

COOJIFO/IaTh TIPaBWJIa TIOJB30BAaHUS XHMHYECKOW TIMOCYI0M W J1ab0paTOpHBIM
o0opyIoBaHUEM, a TaK)Ke IIpaBHiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSAMH 110 BBIMOJIHCHHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB  I10
MOJIYYCHHUIO U COOMPaHUIO ra3000pa3HBIX BEMICCTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);
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MPOBOAUTH PEAKIMU, MOATBEPKIAAIONINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM IMYTEM XJIOPUA-, OpOMUI-, HOAUA-, KApOOHAT-,
dbocdar-, cwmkar-, cynbbhar-, THIAPOKCU-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
H3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPTaHHMYECKUX
BCIIIECTB;

MIPUMEHSTh OCHOBHBIEC ONEPAIMHA MBICIMTEIBbHON IEATEILHOCTH — AHAIU3 U CUHTE3,
CpaBHCHHE, 0000IIEHNE, CHCTEMATH3AIIMIO, BRISBICHHE IMPUUMHHO-CICACTBCHHBIX
CBSI3€M — ISl U3YYEHUs CBOWCTB BELIECTB U XMMUYECKUX PEAKIHM, ECTECTBEHHO-
Hay4YHbIE METOJbl IIO3HAHUS — HaOIIOJCHUE, W3MEpPEHHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEAJTbHBII U MBICICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
No | HammeHOBaHuE pa3aenoB u KonunuectBo wacos DnekTpoHHBIE (IU(POBHIC)
n/m TEM IIPOrPpaMMBL Bcero Konrtponsnbsie | Ilpakrudeckue 00pa3oBaTe/IbHBIC PECYPCHI
paboTHI paboThI
Paznen 1. IlepBoHayaibHble XMMUYECKHE MIOHATHS
1.1 Xumus — BakHast 001aCTh 5 2 bubmoteka [IOK
€CTCCTBO3HAHUS U https://m.edsoo.ru/7f41837¢c
MPaKTUYECKON JACATEIBHOCTH
YeJIoBeKa
1.2 | BemecTBa 1 XuMH4yeckue 15 1 bu6mmoreka [JOK
peaxiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20

Pa3zgeu 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

2.1 Boznyx. Kucnopon. [lonsitue| 6 bubmuorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837c
2.2 Bonopon. Ilousrtue o 8 1 bubmuorexa [JOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [TonsiTre 5 1 1 bubmoteka [IOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
2.4 |OCHOBHEIE KJIACCHI 11 1 1 bu6moreka [JOK
HEOPraHMYCCKUX https://m.edsoo.ru/7f41837c
COE€IMHEHUN
Htoro no pazaeny 30

Paznea 3. Ilepnoaunyecknii 3axoH u [lepuoanyeckas cucrema xumuyeckux 3aemMenToB /I. . Menaesneesa. Ctpoenue

aToMOB. XMMHuYecKas cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbLHbIE Pe€aKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.1 Ilepronuueckuit 3aK0H U 7 bu6mmoreka IJOK
[leproauueckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKUX 3JIEMEHTOB J1.

U. MenneneeBa. CtpoeHue
aToma

3.2 | XuMudecKas CBS3b. 8 bu6mmoreka [JOK
OKHCTUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIUU

Wroro no pazneny 15 bubmuorexa [JOK

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

PeszepBHOE Bpems 3 bubmorexa [[OK

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

OBIIEE KOJIMYECTBO 68

YACOB I1IO ITPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

Ne

HaunmenoBanue pas3acioB U

KomnuecTBo yacoB

OnextpoHHbIe (ITU(POBHIEC)

n/n TEM IPOTPaMMBI Bcero KoHTposbHbie [pakTHueckue 00pa30BaTEIIbHBIE PECYPCHI
paboThI paboThHI

Paszneu 1. BemecTBo U XMMH4YECKHE peaKunuu

1.1 TToBTOpeHUe U yriayoJieHue 5 1 bubmuotexa [JOK
3HAHUI OCHOBHBIX Pa3fciioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca

1.2 |OcHoBHBIE 3aKOHOMEpHOCTH| 4 bubmuotexa [JOK
XAMHYECKUX PeaKIni https://m.edsoo.ru/7f41a636

1.3 | DnexTpoauTHdecKas 8 1 1 bubmoreka [JOK
IUcconralya. XUMAYECKAE https://m.edsoo.ru/7f41a636
peaKkiiu B pacTBOpax

Hroro no pazneny 17

Paspnen 2. HemeTa/uibl M MX COCAUHEHHS

2.1 | O0mras xapakTepucTuKa 4 1 bubmuoteka [JOK
XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["amorenst

2.2 |O0m1as xapakTepucTuKa 6 bubmuoteka [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edso0.ru/7f41a636
VIA-rpynnst. Cepa u eé
COCTUHECHUSI

2.3 |O01mas xapakTepUCTHKA 7 1 bubmmoreka [JOK
XUMHYECKHX DJIEMECHTOB https://m.edsoo.ru/7f41a636
VA-rpynnsl. Azort, hochop
U UX COCAMHCHUS

2.4 /0O6u1as XxapakTepucTuKa 8 1 2 bubmuotexa [JOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUX JIEMEHTOB
IVA-rpynnel. Yrinepoa u
KPEMHUI B UX COCAMHCHUS

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

Hroro no pazneny

25

Paszgea 3. MeTaliibl M X COeIMHEHUSA

3.1|O0mmue cBoiicTBa MeTAIIOB | 4 bubmmoreka I{OK
https://m.edsoo.ru/7f41a636
3.2 |Baxkneiimme Meta)uiel 1 ux | 16 bubmoreka IIOK
COEIMHEHHS https://m.edso0.ru/7f41a636
Wroro no pazneny 20

Paznen 4. Xumus 4 OKpy:Ka0IIas cpeaa

4.1 |BemectBa 1 MaTepuasl B 3 bubmuoteka [JOK
JKU3HM Y€I0BEKa https://m.edso0.ru/7f41a636
Hroro no pazaeny 3
PeszepBHOE Bpems 3 bubmoteka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MOYPOYHOE IIJNIAHUPOBAHHME 8-A KJIACC

e KoJsmn4yecTBo yacos Mara JJIeKTPOHHBbIE
n/ Tema ypoka Bcer Kourpoabhsl IIpakTnyeckm  HM3YyYeHH 1nppobbie
oOpa3oBaTeJibHbIE
1 0 e padoThI e padoThbl s
pecypchl
Pa3zgen 1.
IlepBoHavabHBIC
U Bu6miorexa 1{OK
1 HpeﬂféT UM Po&m 1 https://m.edsoo.ru/ff0d210
XUMUHU B )KU3HU E
yenoBeka. Tena u
BEIIIECTBA
[Tonsatue o MeTogax bubmorexa LIOK
2 O3HAMIA B XHMEH 1 https://m.edsoo.ru/ff0d227
e
[TpakTuyeckas padora Ne
1 «IIpaBuna paboTsl B Bu6morexa LOK
3 gggzliggﬁfz 1 TPHEMET 1 1 https://m.edsoo.ru/ff0d23d
1a60paTOPHBIM &
000pyT0BaHUEM)
YucTeie BenecTna u
4 cmecH. CriocoObnl 1 BH6H_H0TeKa HOK
pasenenus cmeced https://m.edsoo.ru/ff0d26ca
[IpakTtruueckas pabora Ne
2 «Paznenenne cmecen bubmiorexa IOK
5 1 0 1 https://m.edsoo.ru/ff0d28c

(Ha MpUMepe OUYUCTKU
MTOBAPEHHOM COJIM)»

24
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK

6 ATOMBI H MOJICKYTb1 https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKHE IICMEHTHI. bu6moreka IIOK
7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKHUX AJIEMEHTOB 8
8 [IpocTble U CIIOKHBIE bubmnorexa [JOK
BEICCTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE Bubmorexa LIOK
9 https://m.edsoo.ru/ff0d2d5
YUCHHUC 0
3aKOH IIOCTOSHCTBA
10 Xmuracoras Gopyya Bumaorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB
OTHOcCHUTEIbHAS aTOMHas bubmoteka IIOK
11 Macca. OTHOCHUTETbHAs https://m.edsoo.ru/ff0d323
MOJICKYJIsIpHasA Macca c
MaccoBas gous bu6mmoreka [JOK
12 XHMHYECKOTO DJIEMEHTA B https://m.edsoo.ru/ff0d350
COCIUHCHUU C
KonnyectBo BemecTBa bubmorexa LTOK
13 ' https://m.edsoo.ru/ff0d523
Moub. MossipHast macca 0
14 )?Hlﬁ;:fe:zj;: :BﬂeHHﬂ bubmorexa [IOK
' https://m.edsoo.ru/ff0d37fa
XUMHYECKas peaKkus
15 IIpu3Haku 1 ycinoBus bubmmorexka [JOK

IPOTCKAHNA XUMHUYICCKHUX

https://m.edsoo.ru/ff0d3al
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peakiun

6

3aKOH COXpaHEHUs

bu6moreka IJOK

16 MacChl BEIIIECTB. https://m.edsoo.ru/ff0d3b8
XUMUYECKUE YpaBHEHUS 8
Brruncnenus
KOJIMYECTBA, MACCHI bu6moreka IIOK
17 BEILIECTBA 110 https://m.edsoo.ru/ff0d570
YpaBHEHUSIM 8
XUMHUYECKUX PEaKIUn
Knaccuduxanus
XUMHUYECKUX peaKIui Bubmotexa LIOK
18 (coemneHnA, https://m.edsoo.ru/ff0d3f34
pasioXKeHus,
3aMeIleHus, 0OMEHa)
M'..B' JQIOMOHOCOB - bubmmoteka IIOK
19 Y JCHBISHIHITONCAHCT https://m.edsoo.ru/ff0d40c
O06o0menue n 4
CHCTEMAaTH3aIs 3HAHUM =
Kontposnbnas padora Nel bubmmoreka [{IOK
20 mo TeMe «BemecTsa u https://m.edsoo.ru/ff0d429
XHMHUYECKUE PEAKIIUI 0
Pa3nen 2. Baxkneiimue
NnpeaCcTABUTEIN
HEOPraHMYeCKHUX Bubmmotexa LIOK
p1 ~ Beecrs https://m.edsoo.ru/ff0d448
Bo3nyx — cmech rasos. o
CocrtaB Bo3yXa. =
Kucnopon — snemenT u
npocroe BenecTBo. O30H
22 du3nvecKrue u bu6moreka IJOK
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

XUMHUYECKHE CBOICTBA
KHCITOpoa (peaKiuu
OKHCJICHUS, TOPCHHE).
[Noustue 00 okcugax

https://m.edsoo.ru/ff0d461
4

CnocoObl oJTy4eHUs
KHUCIIOpoJia B

bubmmoreka [JOK

23 1a00paTopun u https://m.edsoo.ru/ff0d497
IPOMBIIIIEHHOCTH. a
[Ipumenenue kuciopoa
TeruoBo# 3 dext
XUMHAYECKOUN pEAKLINH,
MOHATHUE O bubmmoteka IIOK

24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHUH, 3K30- U 0
SHIOTEPMUYECKUX
peaKIusIX
TormnuBo (HEPTh, yroib

o5 Y METaH). 3arpsi3HeHue bubmmoreka [{IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
peIOTBPALICHHS
[TpakTuyeckas padora Ne

26 3 no teme «Ilomydenue u bubmmoreka [{IOK
coOupaHHe KHCIIOpOIa, https://m.edsoo.ru/ff0d4ae2
H3y4YE€HUE €TI0 CBOMCTB)
Bonopon — snemeHT u bubmotexa [JOK

27 POCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B npupo/ie 0
dusnueckue u bu6moreka IJOK

28 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4dd

Bosopoaa. [Ipumenenue

0
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOpOJIa

[IonsiTHE O KHUCIOTaAX U

bu6moreka IJOK

29 https://m.edsoo.ru/ff0d50d
COJISIX 5
CnocoObl oJTy4eHUs bubmorexa LHOK

30 https://m.edsoo.ru/ff0d4dd
BOJIOpOJia B 1TabopaTopuu 0
[TpakTudeckas padora Ne

31 4 no teme «llonyuenue u bubmmoreka [JOK
coOupaHue BOAOpOa, https://m.edsoo.ru/ff0d4f42
H3yUYCHHE €TO CBOMCTBY
MoutsipHbIit 00BEM Ta30B bubamorexa TIOK

32 ' https://m.edsoo.ru/ff0d542
3akoH ABOrajipo o
Brerunciaenns o0béma,
KOJMYECTBA BEIIECCTBA bubmoteka IIOK

33 rasa 1o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
UM 00BEMY
Broranciaenus 006EM0B
ra3oB 10 YPaBHEHHIO bubmmoreka [JOK

34 pCaKIMK Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHa O0BEMHBIX 8
OTHOIIICHUN Ta30B
duU3nICeCcKue 1 bu6moreka IJOK

35 XHMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOAbI a
CocTtaB OCHOBaHUIA. bu6moreka IJOK

36 [Tousitrie 00 https://m.edsoo.ru/ff0d59e

WMHJIUKATOpax
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bopa xak pactBopuTeb.
Hacenuennsle n
HEHACHIICHHBIE

bu6moreka IIOK

37 https://m.edsoo.ru/ff0d5b4
pactBOpBl. MaccoBas 0
JIOJISI BEIIIECTBA B =
pacTBope
[TpakTudeckas padora Ne
5 mo Teme
g | Dpmrotonreme BuGorera [1OK
.. . https://m.edsoo.ru/ff0d5eba
OnpeaeIEHHON MacCOBOM
TOJIEN PACTBOPEHHOTO
BCIIIECTBAY
Kontpoarnas padora Ne2 bu6mmoreka IJOK
39 o Teme «Kuciopo. https://m.edsoo.ru/ff0d634
Bopopona. Boxa» 2
OkcHasl: COCTaB, bu6moreka IJOK
40 kinaccudukanms, https://m.edsoo.ru/ff0d664
HOMEHKJIATypa e
Homyuenne BuGmorexa LIOK
41 XHMITHECKHIE CBOHCTBA https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB K
o | e o, bumorera 10K
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 XHI/(I);/IIZ:ZZIII;I;GHCBOIZCTBa bubmorexa LOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHUH
44 Kucaotsl: cocras, bu6moreka IJOK
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

KJaccudpukaus,
HOMCHKJIaTypa

[Tomyuyenue u

https://m.edsoo.ru/ff0dfee2

bubmmoreka [JOK

45 XHMITACCKHE CBOnCTBA https://m.edsoo.ru/ffOdfee2
KHCJIOT
Comu (cpeamne): bubmmoreka [JOK
46 HOMEHKJITypa, CIOCOOH! https://m.edsoo.ru/00ad947
HOHYHCHI/I)I, XHUMHYCCKHE 4
CBOMCTBA 4
[Ipaktuueckas pabora Ne
6. Pemenue
AKCIIEPUMEHTAJIBHBIX bu6mmoreka IJOK
47 3aJ1a4 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIC KJIACCBI C
HEOPTaHUYECKUX
COECIMHEHUI
I'eneTnueckas cBsI3b BuGmorexa LIOK
48 MEHULY Tutaccami https://m.edsoo.ru/00ad9a5
HeopraHquucmx 0
COCIUHCHMI =
KOHTpOJ'I:»HaSI pabota Ne3 Bubmorexa [JOK
49 1o Teme "OCHOBHBIC https://m.edsoo.ru/00ad9chb
KJ1aCChl HGO}Z)"FaHI/I‘-IGCKI/IX 2
COCIUHCHHUI =
bu6moreka IJOK
50 Obobmerne 1 . https://m.edsoo.ru/00ad9el
CHCTEMAaTH3aIs 3HAHUM 3
Pa3pnean 3.
51 Ilepuoanyeckuii 3aK0oH bubmorexa IIOK

u [lepuoauyeckas

30
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

CHCTEMAa XUMHYECKHX
semenToB /1. U.
MenpesieeBa. CTpoenue
aToOMOB. XMMHUYeCKas
cBsA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC
peakuuu

IlepBbI€ MONBITKU
Kiaccuukanuu
XUMUYECKUX DJIEMEHTOB.
[TonsaTue o rpynnax
CXOJIHBIX 3JIEMEHTOB
[Teprnoanyeckuii 3aKOH U
[lepnognyeckas cucrema
XUMUYECKUX DJIEMEHTOB

bu6mmoreka IJOK

52 JL. 1. Meneneera Ettps.//m.edsoo.ru/OOada52
[Tepuoasl, rpyniel, =
MTOATPYIIIBI
CtpoeHue aTOMOB. bubmmoreka [JOK
53 CocTaB aTOMHBIX sifIEp. https://m.edsoo.ru/00ada52
H3oTomnbl C
CrpoeHue 3MeKTPOHHBIX
000JI0YEK aTOMOB Bu6morexa [IOK
54 HICMCHTOB . https://m.edsoo.ru/00ada34
ITepuonnueckoii 2
cuctemsl /1. W. =
MenpeneeBa
CtpoeHue 3JeKTPOHHBIX bu6mmoreka [JOK
55 000J10YeK aTOMOB https://m.edsoo.ru/00ada6b

SJICMCHTOB

C
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

[Tepunoanueckon
cuctemsl /1. H.
Menngeneena

XapakTepucTruka

XHMHUYECKOT0 dJIEMEHTa bubmmoreka [JOK
56 110 €T0 MOJIOKEHHIO B https://m.edsoo.ru/00ada6b
[lepnoanueckon cucreme C
. 1. MenpaeneeBa
3HauyeHHUE
[Tepunoanueckoro 3akoHa BuGmmotexa [IOK
57 JU PASBHTHA HAYIH 1 https://m.edsoo.ru/00ada82
npaktuku. /. W. 4
MenpaeneeB — y4EHBIN, -
Meaaror u rpaxaaHuH
bubmoteka IIOK
58 KontponbHas padota N4 https://m.edsoo.ru/00ada82
4
DIIEKTPOOTPULIATETBHOCT
59 b ATOMOB XHMHYECKHUX
2JIEMEHTOB
HMonnas xumuueckas bubmorexa LTOK
60 https://m.edsoo.ru/00adaab
CBSI3b .
KoBanenTHas nosnspHas bubnmoreka [{IOK
61 Y HETIOJISIPHAS https://m.edsoo.ru/00adac3
XHMHYECKas CBSA3b 4
bu6moreka IJOK
62 CreneHb OKUCIICHUS https://m.edsoo.ru/00adaab
8
63 OKHUCIUTEILHO- bubmmoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

BOCCTaHOBUTEIIbHBIC
peaxiuu

KonTponbnas padota Ne5
o teMe «CtpoeHue
aToMa. XuMH4IecKast
CBSI3b»

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

64

65
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https://m.edsoo.ru/00adaab
9

bubmmoreka [JOK
https://m.edsoo.ru/00adae?2
8



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

9-A KJIACC
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KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne Hdara
uu(ppoBbIe
n/ Tema ypoka Bcer Kontrpoabn IIpakTtuueck  HU3Y4YeHH
o0pa3oBaTeJibHbIE
1 0 ble padoTbl  He padoThbI s
pecypcsbl
Pa3nea 1. BenmecTBO 1 XUMHYECKHE
peaknuu Muctpykrax no bXK. bubnuotexa [JOK
1 [Mepuoauueckuii 3akoH. Ileproanueckas 1 https://m.edsoo.ru/00a
CUCTEMA XUMHUYECKUX AnemeHToB /1. U. db59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB bubmoreka [JOK
2 XAMHUYECKUX JIEMEHTOB TIEPBBIX TPEX 1 https://m.edsoo.ru/00a
TIEPUOJIOB db6b6
Knaccudukanus u HoMeHKIaTypa bubmorexa [OK
3 Heo raHquCIf( UX BELLECTE P 1 https://m.edsoo.ru/00a
p H db7e2
Buibl XUMHUYECKOM CBSI3U U THUIIBI bubmorexa LIOK
4 A .. 1 https://m.edsoo.ru/00a
KPUCTAUTNYECKUX PEIIETOK
dbac6
Kontponbsnas padota Nel o teme
5 «IToBTOpEeHUE U yriIyOJIeHHE 3HAHUHN 1 1
OCHOBHBIX pa3/IesioB Kypca 8 Kiaccay
Knaccudukarys XuMU4ecKux peaxiui bubmorexa [OK
6 o asnanmIfw —— pearh 1 https://m.edsoo.ru/00a
P P dbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN butmoreka [JOK
7 peakiuu. [ToHATHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00a
TeTEPOreHHBIX PEaKIUIX dbe9a
8 [ToHATHE O XUMHYECKOM PABHOBECHH. 1 bubmuoteka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

CDaKTOPBI, BJIMAIOIIWEC HAa CKOPOCTb
XUMHYECKOMN PCAKINHN U IIOJIOKCHHUC
XUMHNYCCKOT'O PaBHOBCCHA

https://m.edsoo.ru/00a
dc28c

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC

bu6mmoreka IJOK

9 https://m.edsoo.ru/00a
peatiuin dcade
Teopus 3JIEeKTPOTUTAYECKON bubmuotexa [JOK

10 muccornuarui. CuiabHbIC U c1a0bIe https://m.edsoo.ru/00a
JICKTPOJIUTHI dcd68

bu6mmoreka IJOK
11 HonHbIe ypaBHEHUS peaKIni https://m.edsoo.ru/00a
dd448

12 HoHHBIE ypaBHEHHUS pEAKLIAN
XHMMHYECKHUE CBOMCTBA KUCIOT U bu6mmoreka IJOK

13 OCHOBAaHHH B CBETE MPE/ICTAaBICHUI 00 https://m.edsoo.ru/00a
IICKTPOJUTUICCKON JTUCCOITUAIIH dd5d8
XUMUYECKHUE CPOfICTBa COJIEH B CBETE ) Bu6morexa LIOK

14 MPEACTaBICHUM 00 AIEKTPOJIUTHIECCKOMN hitps://m.edsoo.ru/00a
AMCCOLHALIH. [TonsTre o rugpouse d4dsb?
coJIe 0dobz

15 Pemenne 3amau

16 Pemrenue 3agau

17 [Tpaktrueckas pabora Ne 1. «Pemenue ﬁ:tlgg?/(gzzzcl)lo(.)rllf/%a
AKCTICPUMEHTAIBHBIX 3a]1a4) ddbfa
KonTtponbshas pabora Ne2 o teme bubmuotexa [JOK

18 «DNEKTPONUTUYECKAS JUCCOIHAIIHS. 1 https://m.edsoo.ru/00a
XUMHUYECKUE PEaKIIUU B PaCTBOPAX» ddecO

19 Paznen 2. Hemerajuibl U UX but6mmoreka [JOK
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

coequnennsi OO0I1ast XxapakKTepUCTUKA
raJJoreHoB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJjopa

https://m.edsoo.ru/00a
ddfe2

XnopoBoaopoa. ComnsiHast KHCIIOTa,

bu6mmoreka IJOK

20 XMMHYECKHE CBOMCTBA, MOJIyUYEHHUE, https://m.edsoo.ru/00a
IpPUMEHEHUE del04
[TpakTrueckas padota Ne 2 o teme bu6mmoreka [IOK
21 «[lomyueHne coNsTHOW KUCIOTHI, https://m.edsoo.ru/00a
u3ydeHHe e€ CBOUCTBY de348
Brruncnenus no ypaBHEHUSM bubmuotexa [JOK
22 XUMHYCCKUX PEaKIIUi, €CIIi OJIUH U3 https://m.edsoo.ru/00a
peareHToB JIaH B U30bITKE de488
23 r0611121;1 XapaKTepUCTUKA 3JIeMEHTOB VIA- E:tlgsj?:?/?;zlijasg()(.)r{f/OOa
PYHIb! de64a
AnnoTponHble MOAU(PUKALIMK CEPHI. bubmuoteka [JOK
24 HaxoxaeHue cepbl ¥ €€ COeTUHEHUI B https://m.edsoo.ru/00a
npupoe. XUMUYECKHE CBOMCTBA CEPBI de64a
CepoBo10po/1, CTpOCHUE, (PU3UUECKUE U bubmorexa [TOK
25 T ’ https://m.edso0.ru/00a
XUMHYECKHUE CBOMCTBA
de802
Oxcuapl cepbl. CepHas KUCIIOTa, bubmuoteka [JOK
26 (du3nUecKre U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/00a
NpUMEHCHHE dea28
XUMHUUYECKHUE PEAKIUH, JICKALLINE B
OCHOBE MMPOMBIIIJIEHHOTO c10co0a bubmuotexa [JOK
27 TIOJTYYCHHUSI CEPHOM KHUCIIOTHI. https://m.edsoo.ru/00a

XUMUYECKOE 3arpsi3HEHUE OKPYIKarOIIeH
CpeIbl COETUHEHUSIMU CEPBI

36
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Brrancnenue MmaccoBoU qOJIU BBIXOJA

bu6mmoreka I{OK

28 https://m.edso0.ru/00a
MPOYKTa PEAKIIUN decsa
OO01ast xapakTepuCTHKa 31eMEHTOB VA- Bubmorexa LIOK

29 rpynmbl. A30T, paclpocTpaHCHHE B hitps://m.eds00.ru/00a
mpHpose, GU3NYIECKUE U XUMUIECCKHUE deeab
CBOWCTBA -
AMMHUaKk, ero GU3NIECKue 1 XUMUIECKHUE bubmmorexa I[IOK

30 L https://m.edsoo.ru/00a
CBOICTBA, MOJy4YE€HUE U IPUMEHEHHUE 4f004
[Ipaktuueckas pabora Ne 3 o Teme bubmuotexa [JOK

31 «[TomydyeHne aMmMuaka, U3ydeHHUe ero https://m.edsoo.ru/00a
CBOMCTBY» dfi80
A30THas KUC0Ta, €€ Puznueckue u bubmorexa LTOK

32 " https://m.edso0.ru/00a
XUMHUYECKHE CBOHCTBA 4f306
Hcronp30BaHNEe HUTPATOB U COJICH
aMMOHHSI B KAUE€CTBE MUHEPAJIBHBIX bubmuoteka [JOK

33 ynoopeHuii. XMMHYECKOE 3arps3HCHUE https://m.edsoo.ru/00a
OKpYXKaromel CpeIbl COSTNHECHUSMHI df518
a3oTa
docdop. Oxeun pochopa (V) u butmoreka [JOK

34 docdopHas kuciora, GU3NIECKHE U https://m.edsoo.ru/00a
XUMHYECKHE CBOMCTBA, MOTY4YCHUE df68a
Hcnons3oBanue GocdaToB B KaUSCTBE butmoreka [JOK

35 MHUHEpaIbHBIX YI00pEHUi. 3arps3HeHne https://m.edsoo.ru/00a
NPUPOIHOH cpenbl ochaTamu dfc20
VYrnepon, pacnpocTpaHEeHUE B IPUPOJIC bubmorexa [TOK

36 ’ ’ https://m.edsoo.ru/00a

(bU3nYECKUe U XUMUYICSCKHIE CBONCTBA

37
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcuppl yriepoaa, ux Gpu3nuecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUUECKHE

bu6mmoreka IJOK

37 https://m.edsoo.ru/00a
po0JIeMbl, CBSI3aHHBIC C OKCUIOM
dfebe
yraepoaa (1V) -
bubmoreka [JOK
38 VYronpHasg KUCIIOTa U €€ COIN https://m.edsoo.ru/00a
e006¢
s poors 10 1 T
39 v yr ) https://m.edsoo.ru/00a
KadecTBeHHas peakius Ha KapOOHAT-
" e027e
HOH
[lepBoHauabHBIE TOHITHUS 00 bubmuotexa [JOK
40 OpraHUYECKUX BEIIECTBaX Kak O https://m.edsoo.ru/00a
COCIMHEHUSX yTIepoa e054e
bu6mmoreka IJOK
41 KpeMHumii 1 ero coeAMHCHUS https://m.edsoo.ru/00a
e080a
s o X P B 10K
42 pm : https://m.edsoo.ru/00a
«BaxxHelnme HeMeTaJUIbl U UX
e0bf2
COEINHEHUS B
Kontponbshas padora Ne3 o teme bubmuoteka [JOK
43 «Baxnenume HeMeTaUIbl U UX 1 https://m.edsoo.ru/00a
COEIMHEHU e0el8
Pa3gen 3. MeTa/iibl M X COeTUHEHHUS.
e om. Mook BuGorexa LIOK
44 ' https://m.edsoo.ru/00a

CBSI3b U METAJUIMYECKAS] KPUCTAIUTMYECKAS
peméTka. GU3N4EeCKrue CBOMCTBA
METAJIJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

bu6mmoreka I{OK

45 DNEKTPOXUMHUCCKHUN PsIT HAIIPSKEHUH https://m.edsoo.ru/00a
METaJJIOB el1156
OO6mue crnocoObl MOTYYEHUsI METAIIIOB. Bubmorexa LIOK
16 CruiaBebl. BLII{I/ICJIeHHU;I 10 YPaBHEHHSIM https://m.edsoo.ru/00a
XMMHYECKUX PEaKLni, €CIIH OJUH U3 1156
pPCareHTOB COACPIKUT MIPUMECH ==
bu6mmoreka IJOK
47 [ToHsATHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/00a
el278
bu6mmoreka IJOK
48 [IlemovHbBIC METAILIBI https://m.edsoo.ru/00a
el4b2
bubmoreka IIOK
49 OKCHJIBI M TUAPOKCHUIBI HATPHS M KaJTHSI https://m.edsoo.ru/00a
el4b2
I - - bubmoreka IIOK
50 0 ;g:;;;gemﬂmm METaILIH bR https://m.edsoo.ru/00a
el5e8
bu6mmoreka IJOK
51 Baxxueiimme coeIMHEHNS KaJIbIHA https://m.edsoo.ru/00a
el5e8
52 JKEcTKOCTBL BOJBI U CIIOCOOEI €8
yCTpaHEeHUs
[Tpaktrueckast pabora Ne 6 o Teme bubmuotexa [JOK
53 "YKEcTKOCTh BOIBI U METOBI €€ https://m.edsoo.ru/00a
ycTpaHeHus" e1886
54 N — butmoreka [{OK

https://m.edsoo.ru/00a
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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elae8

AM@oTepHbIe CBOMCTBA OKCHIA U

bu6mmoreka IJOK

55 FHApOKCHa https://m.edsoo.ru/00a
elcb4
bubmoreka [JOK
56 Keneso https://m.edsoo.ru/00a
elcb4
Oxcupl, THAPOKCHIBI U coitu xxene3a (1) Brbmorexa LIOK
57 " )Kene&;l (i) https://m.edsoo.ru/00a
£1d86
[IpakTuueckast padota Ne 7. Pemenue Bubmorexa [IOK
58 31<cnep1/nvweHTaanHx 3aJ71a4 110 TEME https://m.eds00.ru/00a
«Baxxnenmme MeTauIbl ¥ UX
e35e6
COCTUHCHHUS
Brrancienust mo ypaBHEHUSIM
XUMHUUYECKUX PEaKIUi, €CIIU OJIUH U3
59 peareHToB JIaH B U30BITKE WU COACPIKUT
npuMecu. Beraucnenus MaccoBou J0M
BBIX0JIa MPOJYKTa PEAKIINU
Briuncnenue no ypaBHeHUIO Peakiinu bubmorexa LIOK
60 ’ https://m.edsoo.ru/00a
€CJIM BEILECTBO COJAEPKUT MPUMECH
e3de8
Kontponbshas padora Ned o teme bubmuoteka [JOK
61 «Baxkneline MeTaJuIbl U UX 1 https://m.edsoo.ru/00a
COEIUHEHUS el1750
Paznen 4. XuMus 4 OKpy:Ka0IIas
62 cpena BemiecTBa u Matepuaibl B
MMOBCEIHEBHOM KH3HU YEJIOBEKa
63 XUMHUECKOE 3arps3HEHUE OKPYKAIOIIeh
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Cpebl

Ponp xumuu B PEHICHUH 3KOJOTHYCCKHUX

o4 npo0iaem

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME
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[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpa3oBaTensHOM MporpaMmel (8 Kirace)

Kon [IpoBepsieMble MpeIMETHBIC PE3YyJIbTaThl OCBOSHUSI OCHOBHOM
IpOBEPSEMOT o0pa3oBaTeIbHON TPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs
0 pe3yJibTara

1 ITo Teme: "IlepBoHayYaIbHBIE XUMUYECKHAE MOHATHS"

1.1 pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX IIOHSATHN: aTOM, MOJICKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpO/IHAs W HEOJHOPOIHAs), BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIeCTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsI XMMHUYECKOT0 3JIEMEHTa B COCJIMHEHUHU, MOJISIPHBIN 00beM,
XUMHYECKasi peakius, KiIacCUPUKAIUs peakiuid: peakluu COSIUHEHUS,
peakIuy Pa3joKEeHUsS, PEaKIUU 3aMEIICHUs, pPEeakluu OOMeHa, 3K30- U
SHIOTECPMHUYCCKHUE PEaKIUH, TEIIIOBOM 3(PGhEeKT peakinu, pacTBOp, MaccoBas
JIOJIs1 BeliecTBa (MPOIEHTHAS KOHIICHTPAIIUsI) B pacCTBOPE

1.2 WUTFOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XHMHMUYECKHX TIOHSATHH U
MIPUMECHSTH ATH TTOHSATHS MPU ONMCAHUH BEIIESCTB M UX MPEBPAIICHUIN

1.3 UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJIsl COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUI

1.4 pacKpbhIBaTh CMBICT 3aKOHOB COXPAHCHHS MAacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaIpo

1.5 OTPENICNIATh BaJICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COSTUHCHMSIX

1.6 KIaccu(pUIMpOBaTh XUMHUYECKHE peakuuu (M0 YUCIy ¢ COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy)

1.7 BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB

1.8 BBIYHCIIATH MAaCCOBYIO JIOJIO XHMHYECKOTO »dJeMeHTa 1o ¢dopMyre
COCIMHCHUS,

1.9 BBIYHCIIATh MACCOBYIO JIOJTEO BEIIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHO-HAYYHBbIE METOJbl IMO3HAHMUS - HAOI0JeHuE,
HU3MepeHue, MOACIMPOBaHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN )

2 [To Teme: "BaxHeiine npeacTaBUTeId HEOPTaHMYECKUX BEIEeCTB"

2.1 pPacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHSTHM: OKCHJ, KHCIOTa,
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OCHOBAaHHCE, COJIb

2.2

OIpENeNATh NPUHAMISKHOCTh BELIECTB K  OIpPEICIIEHHOMY  KJIaccy
COETUHEHHI 10 popMyam

2.3

KJIaCCI/I(I)I/IHI/IpOBaTB HCOPraHN4ICCKUC BCUICCTBA

2.4

XapaKTCPHU30BATH (OHI/ICBIBaTB) O6HII/IG XUMHYECKHE CBOMCTBA BCIICCTB
Pa3IMYHBbIX KJIACCOB, IMOATBCPIKIAA OIIMCAHHC IIPUMCPAMH MOJICKYJLAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHNYCCKUX peaKuHﬁ

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHUCHMOCTH OT HMX Ka4CCTBCHHOI'O
CoCTaBa, BO3MOXHOCTH [IIPOTCKAHUA XHUMHYCCKUX HpeBpameHHﬁ B
Pa3INYHBIX YCIIOBHUAX

2.6

CJIEIOBATh MpaBUJIaM IOJIb30BAHUS XUMHYECKOW MOCYAOW U J1abOpaTOPHBIM
o0OpyJOBaHMEM, a TaKKe IMpaBWiIaM OOpallleHus ¢ BELIECTBAaMU B
COOTBETCTBUM C HMHCTPYKUUSMU IO  BBINOJIHEHHUIO  J1aDOpAaTOPHBIX
XMUMHUYECKUX OIBITOB M0 MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEILECTB
(Bogopoa M KHCIOpOJa), MPUTOTOBICHHUIO PAcCTBOPOB C OIpPENEICHHON
MacCoOBOM [J0JIEW pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IPOBOAMTH
XUMHUYECKHE SKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT ¢ IOMOIIbI0 MHAUKATOPOB (J1akMyc, (heHosI(pTanenH, METUIOPaHX U

Apyrue)

2.7

IPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUUYECKOU PEAKLINU

[To Teme: "llepunonnueckuii 3axkoH u Ilepuognueckas cucteMa XMMHYECKHUX
anementoB JI.MI. MenneneeBa. CrpoeHne aroMoB. XMMHUYECKas CBS3b.
OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE pEAKIUN"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TMOHATUH: SIPO aToma,
AJIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, PaANnyC aToMa, XUMHUYECKast
CBSI3b, noJIsipHast U HEMNOoJIsIpHAs KOBaJICHTHAas CBSI3b,
AIEKTPOOTPUIIATENILHOCTh, MOHHAs CBS3b, MOH, KaTHOH, AHHOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

ONHKCHIBATH M XapakTepu3oBaTh TalOiauuHyro ¢opmy I[lepuogmueckoit
CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3janyaTh MOHATUSA "TJaBHAs MOATPYIIA
(A-rpynmna)" u "mo6ounas noarpynmna (b-rpynma)", "maneie" u "Gosnpiiue"
HEPHUOIBI

3.4

packpeiBath  cMmbIci  [lepmommueckoro 3akona J[.MI. MeHnneneesa:
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ACMOHCTPpUPOBATL ITNOHHMMAHHC HepI/IO,Z[I/I‘{CCKOﬁ 3aBUCHUMOCTH  CBOMCTB
XUMHWYCCKUX 3JICMCHTOB OT HUX ITOJIOKCHHUA B HepHOHquCKOﬁ CHUCTCMC

3.5 COOTHOCUTH 0003HaYeHHsI, KOTOpble UMeroTcsi B Tabnuie "llepuonnyeckas
cucremMa xuMmudeckux odnemeHtoB JI.JM. MenaeneeBa" ¢ UHUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX D3JIEMEHTOB (COCTaB H
3apsan  sjapa, oOIee YHCIO JJICKTPOHOB M paclpeiesieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

3.6 ONPENENATh CTENEHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COEUHEHUSAX

3.7 ONpEeNeNiaTh BHJI XUMHUYECKOW CBA3M (KOBaJeHTHAas U HOHHAas) B
HEOPTraHUYECKUX COECTMHEHUSIX

[TpoBepsiemble 3MEMEHTHI coiepkanusl (8 Kiiacc)
Kon [IpoBepsieMblii JIEMEHT COJEPHKAHUSA

1 [IepBOHAaYaIbHBIE XUMHUYECKUE TTOHATHS

1.1 |TIpeamet xumuu. Pojib XUMHUU B )KM3HU YeJIOBEKa. XUMUS B CUCTeME HayK. Tena u
BellecTBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2 |IlonsTHe 0 MeTomax MoO3HAHUSA B XWUMHH. UHMCThIe BemecTBa U cMecu. CrocoObI
pa3aeneHus cMecen

1.3 | ATOoMBI 1 MOJIEKYJIbI. XUMUYECKHE IJIeMEHThI. CUMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocTble U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 | Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BellecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUHN

15 |KomuuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIMYECTBA,
MacCchl M 4YHCJIA CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuersl 1o ¢opMynam
XUMHYECKHUX COCTUHEHUN

1.6 |dusnueckue U XUMUUYECKHUE SABICHUS. XUMHYECKasl pEaKusl U €€ MPU3HAKU. 3aKOH
COXpAHEHHMS MacChl BENIECTB. XHUMHYeckue ypaBHeHus. Krnaccudukamms
XUMUYECKUX PEAKITNI (COSTMHEHUS, PA3IOKEHHUS, 3aMEIIICHUS, 0OMEHA)

1.7 | XuMuueckuil >KCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IMOCYIOH, C IMpaBUIaMH

paboTel B JabopaTopud W TOpUEMaMH  OOpalieHuss C  J1abopaTOPHBIM
o0opynoBaHWEM, H3yUYeHHWE U ONHCcaHWe (PU3MYECKHX CBOMCTB 0Opa3IoB
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HEOpPraHWYECKUX BEUIECTB, HAONOJeHUE (PU3NUECKUX (IIJIaBICHUE BOCKA, TasHUE
Jb/la, pacTHUpaHUE caxapa B CTYIKe, KUIIEHUE W KOHJEHCAlUs BOAbI) U
XUMHUYECKUX  (TOpEHHE  CBEYM, NPOKAJMBAHUE  MEJHOH  IPOBOJIOKH,
B3aMMOJIEMCTBHE MeJIa C KMCIIOTOM) SIBIIEHUH, HAOIIOACHUE U ONHMCAaHUE PU3HAKOB
IPOTEKAHUSI XUMUYECKUX peaklni (pa3jokeHUe caxapa, B3aUMOJECHCTBHE CEPHOM
KHUCTIOTHI C XJIOpUAOM Oapus, pasioxenue ruapokcuna meau (II) mpu narpeBanumy,
B3aUMOJICHCTBUE »kelie3a c¢ pactBopoM conu meau (II), uzydenuwe crnocoOoB
paszeneHusi cMmeced (C TOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BHIAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi), NpPOBEJACHHE OYHUCTKH TOBAPEHHOW COJIH,
HaAOJIIO/ICHUE U OMHCAaHUE PE3yJbTAaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO
3aKOH COXPAHEHHMSI MAacChl, CO3JaHUE MOJIETIEH MOJIEKYJ (ILIapOCTEPKHEBBIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx - cmece rasoB. CocraB Bo3ayxa. Kucimopox - anemMeHT W IpocToe
BenlecTBo. Haxoxknenuwe kuciopojga B mpupoie, (U3NYECKUe U XUMUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopona. CrocoObl
NOJly4YeHUsI KUCIOpoJa B JIabopaTOpuM M MpOMBIILIEHHOCTH. Kpyrosopot
KHCcIIopoaa B pupoae. O30H - aJuIoTpoIHas MOAU(pUKALUS KUCIOpoaa

2.2

TernnoBoi 3hPeKT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YpaBHEHUS, K30~ U
SHAOTEPMUYECKHE pEaKIUU. TOIIMBO: yroib M METaH. 3arpsA3HEHHE BO3AYXa,
YCWJICHHE MMAapHUKOBOTO0 d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS

2.3

Bonopoa - smemeHT M mpocToe BemecTBOo. HaxoxkaeHue BOAOpoJa B MPHUPOJE,
bu3nYecKkue W XHUMHYECKHE CBOMCTBA, IPUMEHCHHE, CIIOCOOBI ITOJyYCHHUS.
Kwuciotel u conm

2.4

MoutsipHbIii 00BEM Ta30B. PacdueTsl 0 XUMHUYECKUM YpaBHEHUAM

2.5

dusnueckne cBOMCTBA BoAbl. Boxa kak pactBopurens. PactBopsl. Hackiennsie u
HEHACBIILIEHHbIE PAcTBOpBL. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas noms
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Ponp pacTBopoB
B NPUPOJAEC M B KU3HM 4eJoBeKa. KpyroBopoT Boabl B Npupoje. 3arpsi3HEHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudpuxanuss Heopranudeckux coeauHeHuid. Oxcuapl.  Krnaccudukamms
OKCUIOB:  cosieoOpasyromniye  (OCHOBHbIE,  KHCJIOTHbIE, aM@oTepHble) U
HecosneoOpaszyronme. HoMeHknaTtypa okcugoB. Du3WYecKHMe W XUMHUYECKHUE
CBOMCTBa OKCHUIIOB. [ToryueHue okcnuaoB

2.7

OcnoBanus. Knaccudukaiuss OCHOBaHUI: 1IEI0YM U HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknarypa ocHoBaHui. PuU3NUeCKME M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[Tosryuenue ocHOBaHM M
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2.8

Kucnorel. Knaccudukamus kuciaor. Homenknatypa xkucinor. dusuueckue u
XUMHUYEeCKHe cBoicTBa KHCIOT. Psan axtuBHoctu MetaiioB H.H. bekerosa.
[Tomy4yeHue KUCIOT

2.9

Conmu. Homenknatypa coineil. ®dusznueckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coneu

2.10

['eneTnyeckas CBS3b MCIKAY KiJIaCCaMHU HCOPIraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XHUMUYECKHUI HKCIIEPUMEHT: KAUECTBEHHOE OIPEIECICHUE COJEPKaHUs KUCIOPOaa
B BO3/lyXe, IOJydeHHe, coOHWpaHue, paclo3HaBaHUE U U3YYCHHE CBOWCTB
KHCIIOpOJa, HAOIO/IEHUE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBHS
BO3HMKHOBEHUS U MpEKpalieHusi ropeHus (moxkapa), O3HakKoMJIEHUE ¢ 00pa3iamu
OKCUJIOB U OINHMCAHHE WX CBOWCTB, MOJIyYEHHE, COOMpaHUE, paclio3HABaHUE U
U3y4YeHUE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOACHCTBUE BOJOPOAA C OKCUAOM
Menu (II) (Bo3MOXKHO UCIOIB30BaHUE BHICOMATEPHUAIOB), HAOMI0IeHIE 00pa3IoB
BEILIECTB KOJUYECTBOM | MOJb, HCCIEAOBAaHUE OCOOEHHOCTEW pPaCTBOPEHHUS
BEIIECTB C pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C
OIIPEJENICHHOW MAacCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA, B3AUMOCHCTBHE BOJIBI
C MeTtaJulamMu  (HaTpueM H  KalblueMm) (BO3MOXXHO  HMCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB), OIPENEIECHUE PACTBOPOB KHUCIOT M LIENOYEH C IOMOILBIO
WHUKATOPOB, HCCIEIOBAaHUE OOpa3llOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHbBIX
KJIACCOB, HAOJIOJIEHNE M3MEHEHUSI OKPacKW MHAMKATOPOB B PACTBOPAaX KUCIOT U
niesnouend, uzydeHue B3auMmopenctBusi okcuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIOT C METajulaMH, peaKkluil HeWTpanu3auuud, MOJIyYeHHUE
HEpacCTBOPUMBIX OCHOBAaHWM, BBHITECHEHUE OJHOTO METailjla JAPYTUM W3 pacTBopa
COJIM, PEIICHUE OHKCIECPUMEHTAIBHBIX 3aJay MNo Teme 'BakHEWIIME KIacChl
HEOPraHUYECKUX COCAUHECHUI"

[Tepunonnueckuit 3akoH u [lepuonnueckas cucrema XxumMudeckux 3yemeHtos .M.
MenpneneeBa. CTpoeHue aroMoB. XUMHUUYECKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTEJBLHBIC PEAKIINHI

3.1

[lepBble TOMBITKH KIACCU(UKAIIUU XUMUYECKUX AJIeMEHTOB. [loHsITHE O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBbIE M MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOrEHBI,
WHEPTHBIC Ta3bl). ODJEMEHTHI, KOTOpPhIE OOpa3yloT aM(pOTEpHBIE OKCHUIBI H
TUIPOKCHUIBI

3.2

[Tepunonnueckuit 3akoH. [lepuonuyeckas cucrema Xxumuyeckux snemeHtos .M.
MenpneneeBa. Koporkonepuoanas u janmuaHonepuogHas Gopmer [leprogudeckoit
cucteMbl xumudeckux adnemeHtoB .M. MenneneeBa. Ilepnonsl m rpynisl.
@u3N4ECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMmHbIX sjaep. M3oromsl. Onextponsl. CTpoeHue
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AJIEKTPOHHBIX ~ 000J0YEeK aTroMOB mMepBbIX 20 XUMHUYECKHX AJIEMEHTOB
[Tepuomnueckonr cucrembl J[.M. MenneneeBa. XapakTepuCTHKAa XHWMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme .M. Menneneena

3.4

3aKOHOMEpPHOCTM M3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TPYIIaM U MEPHOJaM. 3HAUCHUE
[Teproguueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMHUECKUX IIEMEHTOB ISl
pa3BUTHUA HAyKH U npakTuku. [[.1. MenaeneeB - ydeHbIN U rpakJaHUH

3.5

Xumuyeckass  cBs3b. KoBajeHTHas  (mosisipHass W HEMOJSIpHAs)  CBS3b.
DIEKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIEeMEHTOB. loHHas CBSI3b

3.6

Crenenb okucieHus. OKHCIMTEILHO-BOCCTAHOBUTEBHBIE peakiuu. [Iponeccsl
OKHWCJIEHUS U BOCCTAaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUN OKCIEPUMEHT: H3ydyeHue OoOpa3loB BELIECTB METaNIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE TMIAPOKCUIA ILMHKA C pPacTBOpaMU KHUCIOT U
HIEJI0YEH, IPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX IPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKUUi (TOPEHHE, PEAKIIMH PA3JIOKEHUS], COSTUHEHU S )

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenpHOI mporpaMmsl (9 kitacc)

Kon

[IpoBepsieMble MPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM

poBEPSIEMOT 00pa3oBaTeIbLHON MPOTPaMMbl OCHOBHOT'O OOIIEr0o 00Opa30BaHUs

0 pe3yJbTara

1

[To Teme: "BemniecTBo n XuMu4uecKasi peakius'"

1.1

pacKpblBaTb ~ CMBIC  OCHOBHBIX  XHMHYECKHUX  IOHATHA:  pacTBOD,
AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SIECKTPOIUTUYECKAST TUCCOLMAIINS, PEaKIUU
WOHHOTO OOMEHa, KaTaau3aTtop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIC H
HEeOoOpaTUMbIE  PEaKIUHh, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(oTepHOCTh, XUMHUUECKasl CBsA3b (KOBAJICHTHAs, HOHHAsI, METAJUIMUECKas ),
KpUCTAJUTMYECKasi pelieTKa, CIUIaBbl, CKOPOCTh XUMHUECKON peakinu

1.2

HIUIIOCTPUPOBATL  B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHX MOHITHH H
IPHUMCHSATH 3TU IMOHATHUSA ITPHU OINMMCAHHUHN BCUICCTB U NX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHHUS DJIEKTPOJIUTUYECKON JUCCOLMANMMU KUCIIOT, HIEI0YEH
U COJICH, MOJIHBIE U COKpPAILEHHbIE YPABHEHUS PEAKIIMII HOHHOTO 0OMEHa
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1.4

PaCKpPbBIBATH CYIIHOCTb OKHCJIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/II\/’I
MMoCpeaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I

1.5

IMPOBOJUTDL PACUCTHI 110 YPABHCHHIO XUMHYECKOM peaKnunuun

ITo Temam: "HemeTamibel 1 ux coeanueHus" u "MeTtauisl 1 UX coeTuHeHu"

2.1

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIME U CHEUPUYECKUE XUMHUUYECKHUE
CBOMCTBAa TIPOCTBIX U CIOXHBIX BELIECTB, TOJTBEpPXkAasi OIMNUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUii

2.2

COCTaBJIAITb  YPABHCHHUA peaKHHﬁ, IMOATBCPIKAAIOMNX  CYHICCTBOBAHUC
IeHETUYECKOM CBS3U MCIKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MOXXHOCTH TPOTEKAHUSI XUMHYECKUX TMPEBpPAICHUA B Pa3IUYHBIX
YCIIOBUSIX

2.4

CJIEIOBATh MPaBWJIaM IMOJb30BAHUS XUMHUYECKOW TOCYAOU ¥ JTa0OpaTOPHBIM
o0OpylOoBaHMEM, a TaKkKe MpaBWiIaM oOOpalleHus ¢ BEIIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSIMH TI0  BBINIOJIHCHHIO  JTAOOPATOPHBIX
XUMUYECKUX OTBITOB IO MOJIYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a)

2.5

POBOJNUTH PEAKIIUH, MOATBEPKAAIONINE KAaYeCTBEHHBI COCTAB Pa3IHMYHBIX
BEIIECTB: pACMO3HaBaTh OMNBITHBIM IyTeM XJIOPHA-, OpOMHI-, HOAMI-,
KapOoHat-, Qocdar-, cuIMKaT-, Ccyiab(aT-, THIPOKCUI-UOHBI, KATHOHBI
aAMMOHHUSA, HMOHBI HW3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJTHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB

[To Teme: "Xumusda u okpyxaromas cpena”

3.1

pPacCKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHstui: I[IJIK BemiecTna;
KOPPO3HsI METAIIJIOB

3.2

IIPUMEHSITh OCHOBHBIC OIEPAllMM MBICIUTCIBHON JCATCIBHOCTH - aHAU3 H
CHUHTE3, CpaBHCHHE, 0000IICHNE, CHCTEMATH3AINIO, BBISBICHHEC NPHYHMHHO-
CJICICTBCHHBIX CBSI3€H - JUISI M3YYCHHsS] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii; E€CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHUS - HAOJIOICHHE,
U3MEpEHUEe, MOACITMPOBAHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICJICHHBIIN )

[IpoBepsiembie 3emMeHTHI coaepxanus (9 kiacc)
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Kon

[IpoBepsieMblil SJIEMEHT CONEPHKAHUS

BemectBo u xumnueckas peakuus. [loBropenune

11

Ilepnonnueckuii 3akoH. [lepuomnyeckas cucrema XUMHYECKUX 3yeMeHTOB /[I.H.
MenpneneeBa. CrpoeHre aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, Kalus, KaJdblUs M UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM HX aTOMOB

1.2

CrpoeHune BeniecTBa: BUAbl XUMUYECKON CBSI3HU. THIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKH W BHJA
XUMHUUYECKO# cBsa3u. Kiaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB
(MexayHapoHas U TpUBUAIbHAS ). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pa3IM4YHbIM KJlacCaM HEOPraHWYECKUX COCAUHECHUM, TEHETUYECKas CBA3b
HEOPraHUYECKHUX BEIIECTB

1.3

Knaccudukanus XuMUYECKUX peakUuid MO pa3IMYHbIM NpHU3HAKaM ([0 YHCIY H
COCTaBY YYacTBYIOIIMX B pPEaKUWU BELIECTB, O TEIJIOBOMY 3(p(deKTy, 1o
WU3MEHEHUIO CTENEHE OKHUCIEHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
ypaBHeHHUs. [IoHATHE O CKOPOCTH XMMUYECKOW PEaKIUU

14

[Tonsitue 006 OOpaTUMBIX U HEOOPATHMBIX XUMHUYECKUX peakiusax. [loHstue o
TOMOTCHHBIX W TE€TEPOTEHHBIX peakiusaX. [IoHITHE 0 XMMHYECKOM DPaBHOBECHH.
@dakToppl, BIUAOIIAEC HA CKOPOCTh XHMHUYECKOHW pEaKIUH | TIOJIOKCHHE
XUMHUYECKOTO PAaBHOBECHS

1.5

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE peakiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  PEAKIIUH. CocrtaBneHue  ypaBHEHHIA
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUd C  HMCIOJBb30BaHUEM  METOza
AIIEKTPOHHOTO OajaHca

1.6

Teopust PAEKTPONIUTUYECKON JTUCCOUUALMU. ODIEKTPOIUTHI U  HEINEKTPOJHTHI.
Katnonsl, annonpl. MexaHu3M AUCCOLMALMHA BELIECTB C PA3JIUYHBIMU BHIAMU
xumudeckoi cBsizu. Crenenb auccormainuu. CuibHBIE U CIa0ble JIEKTPOJIUTHI.
Peakuun noHHOro oOMeHa. YCJIOBHUSI TMPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalllCHHbIE HMOHHBIC YypaBHEHHs peakuuii. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U cojleil B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHsATHE O TUAPOIU3E COoJieH

1.7

XUMHUYECKHM OSKCIEPUMEHT: O3HAKOMIIEHME C MOJCISIMA KPUCTAJUIMYECKUX
pEIIeTOK HEOPTaHMYECKHX BEIIECTB - METaUIOB W HeMeTauioB (Tpaduta u
anMasa), CIOXKHBIX BEIIECTB (XJOpUAA HATpHUs); HUCCIEIOBAHUE 3aBUCUMOCTH
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CKOPOCTH XHWMHYECKOW peakIuM OT BO3JCHCTBUS pa3IMYHBIX (PaKTOPOB;
WCCJICIOBAHHE JICKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOIUAIITN
KHCIIOT, IIejJoueld W coyied (BO3MOYKHO MCIOJb30BaHUEC BHUICOMATEPHUAJIOB);
IIPOBEJICHHUE OIBITOB, MJLUTFOCTPUPYIONTUX IMPU3HAKY MTPOTEKAHUS PEaKIIU HOHHOTO
obmeHa (oOpa3oBaHHE Ocajika, BBIJICJICHHE Taza, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOMINX ~ TPUMEPHl  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIX  PEAKITUI
(ropeHme, peakuu pa3loKCHUsI, COSAMHEHUS); pPaCcIO3HABAaHUE HEOPTaHMYECKUX
BCIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKIWid HA HOHBI; PEIICHUE
AKCIIEPUMEHTAIBLHBIX 33]1a4

Hewmertamnel u ux COCIMHCHUA

2.1

OOmiast  xapakTepucTuka TajJoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (HU3UYECKUE CBOMCTBA MPOCTHIX
BEIIECTB - TAJIONeHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEpPE  XJIOpa
(B3aUMOJIECTBHE C MeETaJIaMH, HEMeTaJJlaMH, IeJlo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KuCIOTa, XUMHUYECKHE CBOICTBA, MOIYy4YE€HHE, NMpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHeuine XJIOpUIbl U UX
HAXOXJCHUE B PUPOJIEC

2.2

OO6mast xapakrtepuctuka d37eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (Qu3nvecKue CBOICTBa
IPOCTBIX BEILECTB - KUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOU(UKALIMM KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3MUECKHE U
XUMHUYecKkrue cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENST Kjacca KHUCJIOT U chneurpuyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOJIYYEHHsS] CEPHOW KHUCIOTHI.
[Ipumenenue. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peakuus Ha CyJb(arT-HOH.
Haxoxnenue ceppl M €€ COCOUHEHUN B MPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXaIOLEel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OO61ast xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE CTENEHU OKHUCIEeHUA. A30T, pacnpoCcTpaHEHHe B MPUPOJE,
bu3nyeckue u XuMHUeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyueHUe U npuMeHeHue. Conu aMMOHUS,
ux Qu3nyecKkue 1 XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MOoJy4yeHHe, PU3NYECKUe U XUMUYECKUE
cBOiicTBa (00OmMe Kak TMpeACTaBUTENS Kiacca KHUCIOT M  CrhenududecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KAaue€CTBE MUHEPAIbHBIX
ynoopenuii. XuMHYECKOe 3arpsi3HeHUE OKPYKAroIIe cpebl COeIMHEHUIMHU a30Ta
(KUCIOTHBIE TOXIM, 3arPA3HEHUE BO3/yXa, IOUBBI U BOJOEMOB)
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2.4

docdop, amrorpornHeie Moaudbukanuu ¢ochopa, GU3NUECKHE U XUMHUYECKHUE
cBoiictBa. Oxcun ocdopa (V) u dhocdhopnas kucnora, Gpu3ndeckue 1 XUMHUIECKHUE
CBOICTBa, monydeHue. Mcmonb3oBanue (ochaToB B KauecTBE MHHEPATBHBIX
yn00peHuit

2.5

O6mast xapakrepuctuka 35eMeHTOB [VA-rpymmbl. OcCOOEHHOCTH CTpPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoa,  aUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriiepoja, ux
bu3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV); rumoteza rino0albHOTO NOTEIUICHUS KIMMAaTa;, MapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ COJIM, UX (PU3NUEeCKne U XUMHUUYECKHUE CBOMCTBA,
MoJIydeHUEe W TpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIIbCKOM
XO3SIUCTBE

2.6

[lepBoHauanbHBIC TOHATUS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCIMHCHUSX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs! KUCIIO0TA).
Nx cocraB u xumuueckoe crpoeHue. IloHsTHE O OMOJIOTHYECKH Ba)KHBIX
BEILIECTBAX: JKHpax, OejlKax, yIJIeBoJaX - W HUX pOJM B JKU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUN

2.7

KpemHuii, ero ¢pu3nueckue U XUMUYECKUE CBOMCTBA, MOJyYCHHE U MPUMEHEHUE.
CoenuHenus kpemMHus B npupoje. OOImmMe mpeacTaBieHus 00 OKCHUIIE KPEMHUS
(IV) u kpemuueBoii kuciore. CUIUKAThI, UX UCIOJIL30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIJICHHOCTH. BakHellne cTpouTeNlbHbIE MaTepHalbl: KepamMuKa, CTEKIIO,
EeMeHT, OeToH, xene300eToH. I[Ipobiembl 0€30MacCHOrO  MCIOJIL30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HU

2.8

XUMUYECKUN OJKCIEPUMEHT: HU3y4eHHe oOpa3loB HEOPTaHWYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI; POBEACHNE KAaUeCTBEHHBIX PEAKINI Ha XJIOPHI-UOHBI
¥ HaOIIIO/IEHUE TIPU3HAKOB MX MPOTEKAHWUs; OMBITHI, OTpaKArOMKe QPU3NIECKUE H
XMMHYECKHE CBOMCTBA TAJIOTCHOB M WX COCAMHEHUN (BO3MOYKHO HCIOJB30BaHUE
BUJIEOMATEPHUATIOB); O3HAKOMJIEHME C 0O0pa3lamMu XJOpUIOB (TajJoreHuioB);
O3HAaKOMJIEHUE ¢ 00pa3liaMH CEephl U €€ COEUHEHUSAMHU (BO3MOMXHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); HAOIIOJEHHE Mpoliecca OOyIIIMBaHUS caxapa Ioj JAeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHHE XUMHYECKUX CBOWCTB
pa30aBIIEHHOI CEPHON KHUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON peakiuy Ha Cybdat-
WOH U HAOJIOZCHHE NpHU3HAKa €€ MPOTEKaHHs; O3HAKOMJICHHE C (DPU3MYECKUMHU
cBoiicTBamMu a3ora, ¢dochopa W UX COCIUHECHHH (BO3MOXXHO WCIOJIB30BAHHE
BUJICOMATEPHAIOB), 00pa3aMu a30THBIX U (POCHOpPHBIX yIO0OpEeHHMIt; TOTyUeHUE,
coOupaHue, pacno3HaBaHWE W H3YyYEHHE CBOWCTB aMMHAKA; MPOBEACHHE
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KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHHUS M (ochaT-uoH U U3yYCHHUE MPU3HAKOB
WX MMPOTCKAHHUS, B3aUMOICHCTBHE KOHIICHTPHPOBAHHOMN a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCIOJIb30BaHUE BHJICOMATCPHAIIOB); U3YYCHHC MoJieNnei
KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura, QyiepeHa; O3HAKOMIICHHE C
IPOIIECCOM  aACOPOIIMM  PAaCTBOPCHHBIX BEIICCTB aAKTHUBHPOBAHHBIM YIJIEM H
YCTPOHCTBOM TPOTUBOTA3a; TMOJy4YCHHE, COOUpaHue, pacliO3HaBaHUE U U3YUCHHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEICHNE KAaUeCTBCHHBIX PEAKIUii Ha KapOOHAT- U
CWIMKAT-UOHBl M W3yYCHHE IMPU3HAKOB WX MPOTECKAHUS; O3HAKOMIICHHE C
MPOIYKIIMECH CHJIMKATHOW TMPOMBIIUICHHOCTH; PEIIEHNE SKCIEPUMEHTATBHBIX
3aj1a4 o teMe "'BaxkHenre HeMeTaJuIbl U UX COeTUHEHUS "

MeTaiinsl ¥ ux COCAUHCHUA

3.1

OO6mas xapakTepUCTHKAa XUMHYECKHUX DJIEMEHTOB - METAJJIOB Ha OCHOBaHUU HX
nojioxkeHuss B Ilepuomuueckor cucremMe XuMu4yeckux aiemeHtoB  JI.U.
MenaeneeBa u crpoeHusi atomoB. CTpoeHue MeTayioB. Metajinueckasi CBsI3b U
METaJUIM4YeCKass  KPUCTAJUIMYECKas  pemerka.  DJCKTPOXUMUUYECKUM  psia
HANPSHKECHUN METAJIJIOB

3.2

duzryueckre U XUMUYECKHE CBOMCTBa MeTayioB. OOmue crocoObl MOTyYeHUS
MeTtauioB. [loHsATHE O KOPPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlllUThI UX OT
kopposun. CriaBbl (CTanb, 4YyT'yH, TIOPATIOMUHUN, OpOH3a) U WX MPUMEHEHUE B
OBITY Y IPOMBIIIJICHHOCTH

3.3

[llemounble MeTawibl: TOJIO)KEHUE B llepuoanyeckom CHCTEME XHUMHYECKUX
anemeHToB [[.M. MeHneneeBa; cTpoeHME MX aTOMOB; HAaxO0XIEHUE B IPUPOJIE.
dusndeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kayms). OKCUAbl U
TUJIPOKCHUIBI HaTpusi W Kaimus. [IpuMeHeHue MIETOYHbIX METAUIOB H  UX
COCIMHCHUI

3.4

[IlemoyHO3EeMENBHBIE METALIBI MATHUW W KaJIbLUHN: TTOJI0)KEeHUE B [lepuoanueckoit
cucteMe xuMmudeckux sneMeHTtoB J[.M. MenpaeneeBa; cTpoeHHE HX aTOMOB;
HaxOoXJAeHHE B mpupoje. Pu3nuecknue U XMMHUYECKHUE CBOMCTBA MarHusi U KaJIbIIUS.
Baxnelimme coenMHeHUsT KaJIbLUs (OKCUA, TUAPOKCU, coin). JKECTKOCTh BOJbI U
CIO0COOBI €€ yCTpaHEHUS

3.5

AmomMuHuii: osioxkeHue B [lepuoanueckoil cucreme XumMuieckux snementon ..
MengeneeBa; CTpOeHHME aroMa; HaxoXJAeHue B mpupoge. Dusmyeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMS. AMGPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATIOMUHUS

3.6

Kenezo: nonoxenue B Ilepumoamyeckoil cucreme Xxumuyeckux snemeHtoB [.U.
MenzeneeBa; CTpPOEHHME aroMa; HaxXOXJAeHUEe B mpupoje. Dusmyeckue u
XUMHUYECKUe CcBoMcTBa xkeneza. Oxcunbl, ruapokcuasl U conu xene3a (II) u
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xenesa (I1I), ux cocras, cBOMCTBA U MOTyYEHHE

3.7

XUMHYECKUH SKCTIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3IiaMy METAJIOB U CILIABOB, MX
(GU3NMYECKUMH  CBOMCTBAMHU; W3Y4YEHHUE PE3yJbTaTOB KOPPO3WH  METAJJIOB
(BO3MOKHO MCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEN B3aMMOCHCTBUS
OKCHJa Kalbllusi M  HaTpus C BOJAOM  (BO3MOXKHO  KCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MCCIIEIOBAaHWE CBOMCTB MECTKOM BObBI; IMpollecca TOPEeHHUs
kKeje3a B KUCIOopoJie (BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAIIOB); MPU3HAKOB
MPOTEKaHUS! KAYECTBEHHBIX pEaKIMi Ha MOHBI (MarHus, KajbIus, AJIOMHUHUS,
nuHKa, xenesa (II) u xenesa (I111), menu (I1); HaOMrOEHNE M ONTMCAHKUE TTPOLIECCOB
OKpalllMBaHWs IUTAMEHUM MOHAMM HATpusd, Kaius ¢ Kajablus (BO3MOXHO
WCITOJIb30BAaHUE  BHJICOMATEPHAIOB); HCCIEIOBaHUE aM(OTEpHBIX CBOWCTB
THAPOKCHIA ATIOMHUHHS W THIPOKCHAA IMHKA; PEIICHHE SKCIEePUMEHTATBHBIX
3a7a4 o treMe "'BakHenmue MeTaIbl U NX COEIUHEHUS"

XuMus U OKpykKarolas cpeaa

4.1

HogBrie MaTcpuajibl U TCXHOJIOTHH. BGIHGCTBa H MaTCpHalibl B HOBCGIIHGBHOﬁ
J)KU3HU 4YEJIOBEKA. XMMHUS U 300pPOBLC. be3onacHoe ucnoJb30BaHUE BCIICCTB U
XUMHNYCCKUX peaKI_[I/Iﬁ B 6I>ITy. HepBa;I IIoMouib IIpu XHMHYCCKHX OXOI'aX H
OTpPAaBJICHUAX

4.2

OCHOBBI HKOJIOTUYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH
cpenbl I1JIK. Ponp XxuMuu B pemieHUMM sKojorudeckux mpobrnem. Ilpupoanbie
UCTOYHUKHU YTJIEBOJOPOAOB (Yrojib, HPUPOIAHBIM ra3, HEPTh), MPOIYKTHl HX
nepepadoTKH, UX POJIb B OBITY U TPOMBIIINIEHHOCTH

4.3

XUMHUYECKUI HKCIIEPUMEHT: M3y4deHUE OOpasloB MaTepHUasioB (CTEKJIO, CILUIABbBI
METaJIOB, OJIUMEPHBIE MaTepUaIbl)

[TpoBepsiembie Ha OI'D o XuMuu TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa30oBaHUs

Kon

[TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM 0a30BOT0 YPOBHS

MPOBEPSEMOT |  OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
0 TpeboBaHUs oOpazoBanust Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

0 MO3HABA€MOCTH SIBJICHUH MpUpOJAbl, IOHUMAHHUC O0OBEKTUBHOM 3HAUYNMOCTH
OCHOB XMMHYECKOM HAayYKHN KakK obnactu COBPECMCHHOI'0 €CTCCTBO3HAHUA,
KOMIIOHCHTA 06HICI\/'I KYJIbTYPBI U Hp&KTH‘I@CKOﬁ ACATCIBbHOCTH YCJIOBECKa B
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YCIIOBUAX COBPEMCHHOI'O O6HICCTBa; IMNOHMMAHHEC MCCTAa XUMHH CPCAN APYTIUX
CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX MCTOJAX IIO3HAHHA, B TOM YHCJIC JOKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKUX MCTOJax HCCIICAOBAHUS BCHICCTB WM HU3YUCHHA XUMHUUYCCKUX
pCaKHI/Iﬁ; YMCHHUC HCIIOJIB30BaTh MOACIIN JIA 00BICHCHUS CTPOCHUA aTOMOB
N MOJICKYJI

1.3

o0 cdepax npoheCCHOHATHPHOM NEATeITbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH,  OCHOBAaHHBIMH  Ha  JIOCTH)KCHHUSIX
XUMHYECKOH HAyKH, YTO IO3BOJIAT OOYYAIOIIMMCS pPAacCMaTpHUBATh XUMHIO
kak chepy cBoeil Oymymiell mpodecCHOHATBHON AEITeIBHOCTH W CICNIaTh
OCO3HaHHBIA BHIOOP XMMHH KaK MPO(HUIBLHOTO MpeaMeTa MpU Tepexoje Ha
YPOBEHb CpeIHEro 001Iero 0opa3zoBaHus

Bianenne cuCTEMOM XMMHMYECKHX 3HAHMM U YMEHHE INPUMEHATH CUCTEMY
XUMHAYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

2.1

BAKHEMIIINE XUMUYECKUE MTOHATHS: XUMAYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOXKHOE BEILIECTBO, OJHOPOIHAs U HEOAHOPOIHAs
CMECh, OTHOCHUTEJIBbHBIE aTOMHas W MOJCKYJIsIpHAs MaccChl, KOJIMYECTBO
BELIECTBA, MOJb, MOJSpHas Macca, MOJISIPHBIA OOBEM, OKCHA, KHUCIIOTa,
OCHOBaHME, COJIb (CpenHsisl), XMMUYeCcKas peaklus, peakluuud COEeIUHEHHS,
peakUuu pa3ioKEHUs, PEaKUHUH 3aMEIIEHUs, Peakuuu OOMEeHa, TEIUIOBOU
3pdeKT peakuuu, 3K30- U HIOTEPMUUYECKHE pPEaKIIUU, PacTBOP, MaccoBas
011 XUMUYECKOTO DJIEMEHTA B COCIMHEHUM, MAaccoBas J0JId U IPOLICHTHAs
KOHIICHTpALMs BELIECTBA B pacTBOpe, sAPO aroma, JJIEKTPOHHBINA CIIOU
aToMa, aTOMHasi OpOUTalb, paJuyCc aTOMa, BaJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHUYECKasl CBs3b, JJIEKTPOOTPULIATEIBHOCTD, IIOJIApHAsA W HENOJIIpHasd
KOBAJICHTHAs CBA3b, MOHHAA CBA3b, META/UINYECKAS CBA3b, KPUCTAIIINYECKAs
peuieTka (aToMHasi, MOHHAs, METAJIMYECKasi, MOJIEKYJISIpHAsl), MOH, KaTHOH,
AQHUOH, DIIEKTPOJIUT W HEDIEKTPOJIUT, DJIEKTPOIUTHUYECKass IHUCCoLManus,
peakiy HMOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLUH,
OKHUCIIUTEIIb U BOCCTAHOBUTEIb, OKUCICEHUE U BOCCTAHOBIIEHUE, DIIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpAaTHMbIE PEAKIUH, CKOPOCTh
XMMHYECKOMN peakunu, katanuzarop, [I/IK, koppo3ust meTamios, CIUIaBbI

2.2

OCHOBOIIOJIAaralOlIMe  3aKOHbl ~XUMHM: 3aKOH  COXPAHEHHUS  MAacChl,
nepuoguueckun 3akoH J[.M. MenneneeBa, 3aKOH NOCTOSHCTBA COCTaBa,
3aKOH ABOrajpo

2.3

TEOPUU XMMUU: aTOMHO-MOJIEKYJISIPHAS TEOPUS, TEOPUSI DIEKTPOIUTUYECKOU
JUCCOLAalU
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BJ'I&I[CHI/IG OCHOBaMH XHMHYECKOU I'paMOTHOCTH, BKJII-O‘{aI-OHICI\/’IZ

3.1

YMEHHUE MNPABWIBHO HMCIOJIb30BaTh M3YyYEHHBIE BEIIECTBA M Marepuaibl (B
TOM 4YHUCJIE MUHEpaJbHbIE YAOOpPEHHUS, METaulbl WU CIUIABbI, MPOJYKTHI
nepepaboTKU MPUPOAHBIX HCTOYHHUKOB YTIIEBOAOPOIOB (YIJis, MPHUPOIHOTO
ra3a, He()TH) B OBITY, CEJIHCKOM XO3SICTBE, HA MPOU3BOJICTBE M MOHUMAHHE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma 4eJIOBEeKa; yMEHUE
MIPOTHO3UPOBATh BIIMSIHUE BEIIECTB U XUMHUYECKHUX MPOLECCOB HA OPTraHU3M
YEJIOBEKA U OKPYKAIOILYI0 IPUPOJHYIO CPELY

3.2

YMCHHUC MHTCTPUPOBATbL XUMHUUCCKUC 3HAHUA CO 3HAHUAMU APYIHUX y‘—ICGHBIX
npcamMcTOB

3.3

HaJM4ME OmbITa pabOThl C Pa3IMYHBIMU HCTOYHMKAMU HH(OpMamuu 1O
XuMUM  (HaydyHassT W Hay4yHO-NIONYJIsIpHAsh  JidTepaTypa,  CJOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTHUBHO OLICHUBATb I/IH(l)OpMaHI/IIO O BFCIICCTBAX, ux
MNpCBpalICHUAX W IMPAKTHUYCCKOM IIPUMCHCHHHN W YMCHHC HCIIOJIB30BaThb €€
AJI1 pCIICHUA y‘—I€6HO-H03HaBaTCJ'IBHBIX 3agad

Brnagenue oCHOBaMM NOHSTHWHOIO ammapara M CHUMBOJHYECKOTO SI3bIKa
XUMHH JUIS COCTaBJICHUSA (OPMYJI HEOPraHWYECKHX BEIIECTB, YpPaBHCHHM
XUMHUYCCKUX PEaKInii; ocHoBaMu xuMuueckorl HomeHkIatypel (IUPAC wu
TPUBUAJTILHOM )

YmMenue oObICHATH CBSI3b MOJOKEHHS djieMeHTa B [lepuoandeckoi cucreme
C YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan sjapa, oOIee 4YHCIO JJICKTPOHOB), pacHpeacIcHuEM
AJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX IMEPUOJIOB,
KaJus U KaJbIus

[IpeacraBieHne O TMEPUOAUYECKON 3aBUCHMOCTH CBOWMCTB XWUMHYECKHUX
AJIEMEHTOB (paZnyCc aToma, SJIEKTPOOTPUIIATEIbHOCTD), MPOCTHIX U CIOKHBIX
BEIIECTB OT IOJOXKEHUs 3jeMeHTOB B Ilepuoamyeckoil cucrteme (B MajbixX
nepuoAax U riaaBHbIX NOATPYNIAX) U JIEKTPOHHOTO CTPOCHHS aTOMa

YMenue kinaccuuimpoBarh:

7.1

XUMHUYCCKHUEC DJIICMCHTBI

7.2

HCOPraHNM4YCCKUC BCUICCTBA

7.3

XUMHUYICCKUC PCAKIINN

YMeHue onpenesnirh.
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8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHUUYCCKUX DJICMCHTOB, 3apAd HOHA

8.2 BUJT XUMUYECKOU CBSI3M U TUIT KPUCTAJUTMUECKOU CTPYKTYPHI B COSTUHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIh
9 YMeHune xapakTepu3oBaTh GU3HUCCKUE 1 XUMUUYECKHE CBOWCTBA:
9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas, KpEeMHHUH,
a3ot, (ocdop, cepa, XJop, HATPUH, KA, MAarHUHA, KaJTbI[UH, aFOMUHUH,
JKele30)
9.2 CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJla, aMMHAK,
XJIOPOBOJAOPO, CEPOBOAOPOA, OKCHJABI M THUIAPOKCHUIbI MeTayuioB I - [IA
rpynn, amomunus, meau (II), nunaka, sxenesa (I1 u I1), okcuner yraepona (11
u IV), kpemnus (IV), azora u ¢pocdopa (Il u V), ceprr (IV u VI), cepuucras,
cepHasi, a30THUCTas1, a30THas, ¢pocdopHas, yrojbHas, KpeMHUEBAsI KUCIIOTa U
UX COJIN)
9.3 MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT
WX COCTaBa WU CTPOCHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HUX
CBOMCTB, BO3MOXKHOCTh TMPOTEKAHUS XUMHUYECKUX IMPEBpaIICHU B
Pa3INYHBIX YCIOBUIX
10 YMeHHE COCTaBIISITh MOJICKYJISIPHbIE U MOHHBIE YPAaBHEHUS PEAKIUNA, B TOM
qucJe:
10.1 peakiuii HFOHHOTO 0OMEeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIuii
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACcCOB (TpyIiM)
HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPKIAIONUX TeHETUYECKYIO B3aUMOCBS3h MEXKITY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJIIDHYIO U MOJISIDHYIO MAaccChl BEILECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO JIEMEHTA B COCTMHCHUH
11.2 MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
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11.4

10 YPaBHCHUSAM XHMHNYCCKHX peaKuHﬁ N HaXOJUTh KOJIMYCCTBO BCIICCTBA,
00BeM U MacCCy pCarcHTOB WU IIPOAYKTOB pCaKIIMH

12

Brnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHMS (HAaOIIOJAEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJEIHMPOBAHUE) MPU H3YYEHHH BELIECTB M XUMHUYECKUX
SBIICHUI; yMEeHHE CQPOpPMYIUPOBATh MPOOJIEMYy M TMPEIIOKHUTH MYTH €€
pemeHus

12.2

Oe3onacHoil paboOTHl ¢ XUMUYECKUMHU BEIIECTBAMH, XMMUYECKON MOCYION U
71a00paTOPHBIM 000PYAOBAHUEM

12.3

npaBwiiaMu 0€301acHOro0 OOpalleHHs C BEIIECTBAMM, HCIOJIb3YEMBIMU B
NOBCEIHEBHON JKMU3HM, IMpaBWJIaMHU I[OBEACHUA B LENAX cOepekeHus
3I0pOBbsI M OKPYXAIOIIEH MPUPOAHOM Cpenbl; IIOHMMaHWE Bpeaa
(omacHOCTH) BO3ACHMCTBUSI HA YKUBbIE OPraHU3MBI OIPE/IEIICHHBIX BEIIECTB,
CIIOCOOOB YMEHBILICHHUSI U MPEAOTBPALLEHUS UX BPEIHOTO BO3IEUCTBUS

13

Hamuune IMPAKTUYCCKUX HABBIKOB IUIAHHUPOBAHHA MW  OCYIICCTBJIICHUA
CICAYIOIHNX XUMHYCCKHUX SKCIICPUMCHTOB!

13.1

U3yYeHUE M ONHCAHHE (PU3NYECKHX CBOMCTB BEILECTB; O3HAKOMJIEHHE C
(GU3MYECKUMU W XUMUYECKUMH SIBICHUSIMH; ONBITHI, WILTIOCTPUPYIOIIHE
IIPU3HAKHU MPOTEKAHNUS XUMHUYECKUX PeaKni

13.2

U3yYeHHE CIIOCOO0B pa3elieHUsT CMeCeit

13.3

MOJIYYCHUE KHCJIOpPOJIa M M3YUYEHHUE €r0o CBOWCTB; IOJYYEHHE BOJOPOJA H
W3YYEHUE €ro CBOWCTB; MOJYYEHHUE YIJCKHUCJIOTO Tra3a W HM3Yy4YEHHUE €ro
CBOICTB; MOJIyYEHHE aMMHUaKa U U3y4YCHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PAacCTBOPOB  C  ONPEACIEHHOM  MacCOBOW  JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MIPUMEHEHUE UHAUKATOPOB (JIaKMyca, METUJIOpaHka u peHondranenna) mis
OTIPEJICIICHHS XapaKTepa CPelbl B PACTBOPAX KUCIIOT U IICIOUEH

13.6

HCCIICIOBAHUE M OMHCAHHUE CBOMCTB HEOPTraHWYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB; M3Y4YEHHE B3aWMOJICUCTBUSA KHUCJIOT C MeETaJUlaMH, OKCHIAMHU
METAJIJIOB, PAaCTBOPUMBIMH W HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHWE OJHOI0 MeTajlia
JpYyrUM U3 pacTBopa COJIM; UCCleNOBaHHE aM(OTEpHBIX CBOMICTB
TUJPOKCUJIOB aTIOMUHUSA U IMHKA

13.7

PCHICHUE OKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: "OCHOBHBIE KJIACChI
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HEOPraHUYECKUX COCIUHEHUU"; "DJEeKTpoauThuecKas auccouuanus’;
"BakHelmue HeMeTauIbl U UX coenuHeHud'; "BakHeWine MeTalsibl U UX
coequHeHud"

13.8

XUMUYECKAE OSKCIEPUMEHTHI, WJUTIOCTPUPYIONIUE TPU3HAKK TPOTECKAHUS
peakiuii MIOHHOrO OOMeHa; KaueCTBEHHBIE PEaKIMKM Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PAcTBOpax HOHBI: XJIOPHA-, OpOMHUA-, HOIUI-, CyIbdaT-, Gocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, THIPOKCUA-UOHBI, KATUOHBI aMMOHHUSI, MarHus,
KaJIbIIMS, aTIOMHUHHMS, Keae3a (2+) u xkenesa (3+), menu (2+), uHKa

14

YMmenue:

14.1

NpCACTaBATh PE3YyJIbTATHI SKCIICPUMCHTA B (1)0pMe BBIBOAOB, JOKA3aTCJIbCTB,
l"paCI)I/IKOB )51 Ta6J'II/IH H BbIABJIATH SMIIMPHUYCCKHUEC 3dKOHOMCPHOCTHU

14.2

YCTaHaBIMBATh CBSI3U MEXKIY pealbHO HAOIIOAAEMBIMU XUMHYECKUMU
SBJIICHUSIMU M TIPOLECCAMH, IPOUCXOJSIIMMH B MaKpo- U MHUKPOMUDE,
OOBSACHATH NPUUMHBI MHOTO0Opa3us BELIECTB

HepequL QJICMCHTOB COACPKaHUA, ITIPOBCPACMBIX HA OCHOBHOM
rocyagapCTBCHHOM 3K3aMCHC 110 XUMHHU

Kon

[IpoBepsieMblil 2IEMEHT COIepKaHUS

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITOHATHA

1.1 |Yucteie BemecTBa U cMecu. CriocoObl pa3ziesieHus cMmecei

1.2 | ATOMBI M1 MOJNEKYJIbI. XUMHUUYECKHE DJIeMEHThI. CUMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocThie U CIIOXKHBIE BELIESCTBRA.

1.3 | Xumwuueckas ¢opmyna. BaieHTHOCTh aTOMOB XUMHUYECKHX 3eMeHTOB. CTeneHb
OKHUCIICHUS

14 |3akoH moOCTOSIHCTBa cocTraBa BemlecTB. OTHOCUTENbHAas aTOMHasi Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBas 10751 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUN

15 |KomuuectBo BemectBa. Moib. MonsipHas macca. MonsipHbli 00beM Tra3oB.
B3anMocCBsI3b KOJIUYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €UHUIL BEIICCTBA

1.6 |®usnueckue U XUMUYECKHE SIBJICHUS. XUMUYECKas PEaklysl U ee MpU3HaKku. 3aKOH
COXPAaHEHHMS MacChl BEIIECTB. XUMHUYECKUE YPABHEHUS

2 [lepnonnueckuit 3axkoH u Ilepnoguyeckas cucrema Xxumuyeckux annemeHTos J[.U.
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Menneneea. CTpoeHHE aTOMOB

2.1

[lepnognueckuit 3akoH. [lepuoanueckas cucrema XUMHYECKHUX dieMeHTOoB 1.
MenneneeBa. llepuonsl n rpynmsl. @U3HYECKHM CMBICH MOPSIKOBOTO HOMEPA,
HOMEPOB IIEpUOA U TPYIIIBI DJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX saep. M3oromsl. Dnexktponsl. CTpoeHwue
ANEKTPOHHBIX ~ 000JOYEeK aroMOB MepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnommueckou cucremsl J[.11. MenneneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMUMHYECKUX DSJEMEHTOB MEPBBIX TpeEX
NEepUOAOB, Kalusl, Kaublus (paguyca aTOMOB, D3JIEKTPOOTPHUIIATEIBHOCTH,
METAJTUYECKUX U HEMETAJUTMYECKUX CBOMCTB) U MX COCIMHEHUI B COOTBETCTBUU C
MOJIOKEHHEM 31eMeHTOB B [lepronueckoil cucteMe U CTpOEHUEM MX aTOMOB

CtpoeHue BeniecTna

3.1

XuMuueckas CBA3b. KoBanenTHas (HOJ'IHpHa}I n HGHOJ’IflpHaﬂ) CBA3b.
QHGKTpOOTpI/IHaTeJIBHOCTB XUMHNYCCKUX OJICMCHTOB. Honnas CBA3b.
Merauueckas CBS3b

3.2

Tumnbl KPUCTAIIMYECKUX  PEHIETOK (aTOMHAas, HWOHHAs, MeTajuInuecKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM W BHUJA
XUMHYECKOU CBSI3U

BaxHeimme mnpencTaBUTENM HEOPraHWUYECKUX BelecTB. Hemeramnel u  ux
coeqrHeHNA. MeTajuibl U UX COeIUHEHUSI

4.1

Knaccudpukanuss M HOMEHKJIATypa HEOPraHMYECKUX COEIMHEHUH: OKCHUIOB
(coneoOpa3yrole: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOJIE0OPa3yIOIINE;
OCHOBaHHMU (menoun 151 HEPACTBOPUMBIE OCHOBAaHMS); KHUCJIOT
(kucnopoacoaepKalme 1 OECKUCIOPOIHbIC, OAHOOCHOBHBIE U MHOTOOCHOBHEIE);
coJieH (CpeHUX U KHUCJIBIX)

4.2

Du3NUecKre U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOA,
XJIOpa, KUCJIOPO/ia, CEPhl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

Ou3nyecKne W XUMHUYECKHE CBOWCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHS,
HATpus, Kallis, MarHus U Kajblvs, aTIOMUHUS, jKelie3a. DIEKTPOXUMUYECKUI PsiT
HaNpsHKEHUN METAILIOB

4.4

du3nyecKkue M XUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCI[I/IHeHI/Iﬁ HEMETAJIIIOB:
XJIOpOBOAOpOAA, CEPOBOAOPOAA, aMMHAKaA

4.5

dusznyecKkue 1 XMMUYECKHE CBOMCTBA OKCHI0B HeMeTaloB: cepsl (IV, VI), azota
{1, 1V, V), dochopa (IIl, V), yrmepona (II, 1V), xkpemuus (IV). Ilonyuenue
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OKCHI0B HEMETAJIIIOB

4.6 |Xumuueckue cBoiicTBa okcuaoB: MeTaiyioB [A - IIIA rpymm, nuaka, meau (I1I) u
xenesa (11, I). ITonyyeHrue OKCUAOB METAIOB

4.7 | XWMHYECKUE CBONCTBA OCHOBAaHWMN W aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpe
TUAPOKCHUJIOB aJTIOMHUHUS, kKene3a, nHKa). [lomydenne ocHoBaHM 1 aM(POTEPHBIX
TUJPOKCUIOB

4.8 |OOume XUMHYECKHE CBOMCTBA KHUCJIOT: XJOPOBOJOPOIHOM, CEPOBOJOPOIAHOM,
CEpHHUCTOM, CEpHOM, a30THOU, (ochopHON, KpeMHUEBOH, yrojibHOH. OcoOble
XMMHYECKME CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM W A30THOM KHCIOT.
[lonyueHnne KucIoT

4.9 | OO6mue XuMHUYeCcKre CBOMCTBA cpeqHUX cojiei. [lomyuenue comnei

410 |Ilomyuenme, coOupaHHe, paclO3HAaBaHWE BOAOPOAA, KHCIOPOJa, AaMMHAaKa,
YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11 |llonyyeHue amMmuaka, CEpHOM M A30THOM KHCIOT B MPOMBIIUIEHHOCTH. OOmme
CIIOCOOBI MOTYYEHUSI METAJIOB

4,12 |I'eHeTmdeckas CBSI3b MEXK]y KJIacCaMH HEOPTraHMYECKUX COCAMHEHUN

5 XUMHUUYECKHUE peaKIun

5.1 |Knaccudukanuus XMMUYECKHX PEaKUUid MO Pa3juYHbIM MPU3HAKaM: MO YHCIY U
COCTaBY YYaCTBYIOIIMX B pPEaKkUWW BELIECTB, MO TeEIIoBOMY 3((deKTy, 1o
W3MEHEHUIO CTETICHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB

5.2 |TennoBoi >pPeKT XUMHUIECKOW PEaKINH, TEPMOXUMHUUYECKHE YpaBHEHH. DK30- U
ASHIOTEPMUYECKHUE peaKIuU. TepMOXUMUYECKUE YPAaBHEHUS

5.3 |OKHUCIHTENTbHO-BOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENN W BOCCTAHOBUTEIIU.
[Ipotiecchl OKHCIIEHUS M BOCCTAHOBJICHUS. DJIEKTPOHHBIN OallaHC OKUCITHTEIIBHO-
BOCCTAHOBHUTEJIBHON PEAKIIUHU

5.4 | Teopust »AEKTPOJUTHYECKON Aucconnanuu. KaTtuoHbl, aHWOHBI. DJIEKTPOJIUTHI U
HEANEKTPOIUThL. CHIIbHBIE U CJIa0ble 3JIEKTPOIUTHI. CTeneHb JUCCOIHAIINH

5.5 |Peaknuu MOHHOTO OOMEHA. YCIIOBHS NPOTEKAHUsI PEAKIUM HMOHHOTO OOMEHa,
MOJTHBIE U COKPAIIICHHBIC MIOHHBIC YPABHEHUS PEaKIIUA

6 XuMHs ¥ OKpysKarolias cpena
6.1 |BemectBa u wMaTepuansl B TIOBCEIHEBHON JKHM3HM 4YeloBeKa. be3omacHoe

UCIOJIb30BaHUE BEUIECTB M XUMUUECKHX peakuuil B 1abopaTopuu u ObiTy. [lepBas
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noMouib IIpru XUMHYCCKHUX OKOrax U OTpaBJICHUAX

6.2 | Xumuueckoe 3arpsi3HEHUE OKpY’Karolel cpebl (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
MOYBBI, BO3JlyXxa M BOJIOEMOB), CIOCOOBI ero mnpenoTBpanieHus lIpenenbHas
nonyctumas KoureHTparusi BemiectB  (ITJIK). Pons xumum B perieHuun
HKOJIOTHYECKUX MpoldsieM. YcuieHue NapHUKOBOro 3ddekra, paspylieHue
030HOBOTO CJIOSI

6.3 |[Ipumenenue cepwl, azora, docdopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN B
ObITy, MEIMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xxo3dicTBe. I[IpuMeHeHue
METaUIOB M CIUIABOB (CTajb, YyryH, JIOPAIIOMUHUNA, OpoH3a) B OBITY H
IIPOMBIIUIEHHOCTH UX COelIMHEHMH. [IoHATHE O KOppO3MM METaioB, OCHOBHBIC
CHOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4 |IlpupogHble HWCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOAHBINA Tra3, HEPTH),
MPOAYKTHI UX TepepaboTKu (OEH3UH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5 |IlepBoHauanpHble TOHATHA OO0 OPTaHMYECKUX BEHIECTBAX KaK O COCIWHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEUIECTBAX: KUpax, Oejikax, YIJIeBoJax - U hX
pOJIM B KU3HH YEJIOBEKa

7 Pacuersr:

7.1 |mo dopMynaM XUMUYECKUX COCTMHECHHM

7.2 |Macchl (MacCOBOM) JOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 |10 XUMHYECKUM YPAaBHEHHSIM
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» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBenienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBeienue»
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
1. O. C. I'abpuensn, U. B. Axcénona, C. A. CinankoB ""Metoauueckue
pEKOMEeHIauu A1 yuuTens K yueoHuky "Xumus - 8 ki." O. C.
I'a6puensna, 1. I'. Octpoymosa, C. A. Cnagkona"

2. I'abpuensn O. C., Bocko6oitnukosa H. I1., fmrykosa A. B.
HacronbHas kaura yunrens. Xumus. 8 Ki
3. I'abpuensu O. C., Bockoboitnukosa H. I1., fmykosa A. B.
HacronbHas kaura yuntens. Xumusd. 9 Ki.

4. Xumus : 8—9-¢ kiacchl : 0a30BBII YPOBEHD : METOIUYCCKOE
nocodbue k yueonukam O. C. ['abpuensna, . I'. Octpoymosa, C. A.
Cnankoa / O. C. I'abpuenss, C. A. Cnaakos.
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