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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1IeJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XHMHH OOECNEeYMBAIOTCS CHelU(pUKOn
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIbHOCTH 4YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUM KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[IO3HAHHUS TPU U3YYCHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIoBHi, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yHarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmUXxcsi T'YMaHUCTHYECKMX OTHOIIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

BocnuraTenbHbIi TOTEHIIMAT OCYIIECTBISIETCS B CIIEIYIOMUX (PopMax:

- TloOyxxnenne oOydaromuxcsi COONMIOAaTh HAa YPOKE OOMICTIPUHSATHIE HOPMBI
MOBE/ICHUS, TPaBUiIa OOIICHUS CO CTApIIMMHU (TIEarOTMYeCKUMU PaOOTHUKAMU) U
CBEpPCTHUKAMH  (OOyYarONIMMHKCS), TPHUHIUANBI  Y4eOHOW  JUCIUIUIMHBI U
CaMOOPIaHU3ALUH.

- [IpuBnedyeHre BHUMaHUS OOYYArOMIMXCSA K IICHHOCTHOMY acCHEKTy M3y4aeMbIX Ha
ypOKax TMpEeIMETOB, SIBJICHUHN, COOBITHI 4epe3: JAEMOHCTpPalXI0 O0ydaromuMcs



IIPpHUMCPOB OTBCTCTBCHHOI'O, IrpaxJ;ianCkoro IIOBCACHMUAI, IIPOSABJIICHUA
YEJIOBEKOIIO0NS 1 ,HO6pOC€pI[€‘IHOCTI/I.

- O6pameHHe BHHMAaHUS Ha HPABCTBCHHBIC ACIICKTBI HAYYHBIX OTKpBITHﬁ, KOTOPBIC
HN3y4aroTCA B I[&HHI)Iﬁ MOMCHT Ha YPOKC; Ha SAPKHUX I[GHTCJICﬁ KYJIBTYPbI, YYCHBIX,
IMOJIUTUKOB, CBA3dHHBIX C U3y4YaCMBIMH B I[ElHHBIﬁ MOMCHT TCMaMH, Ha TOT BKJIal,
KOTOpBIﬁ OHHN BHCCIM B Pa3BUTHUC Hanieu CTpaHbl W MHpPA, HaA ,Z[OCTOI>’IHI>I€
noapaxaHusd IMpUMEPbI UX JKU3HU, HA MOTUBBI UX ITOCTYIIKOB.

- Ucnonp3oBanne Ha ypokax WH(pOpMaIHH, 3aTparuBaoiell BaXXHbIC COMATBLHBIC,
HPaBCTBEHHBIC, ITUUECKUE BOTIPOCHI.

- Hcnonp30BaHHME BOCHHUTATENBHBIX BO3MOXKHOCTEM COJEp)KaHUSA YYEOHOro
npeamera s (opMUpOBaHUS Yy OOYYaIOLIMXCS POCCUMCKUX TPaAUIIMOHHBIX
JYXOBHO-HPaBCTBEHHBIX M  COLMOKYJIBTYPHBIX IIGHHOCTEH uepe3 moadoop
COOTBETCTBYIOIIMX TEKCTOB JUIsI YTEHHUs, 3afad JUIsl pPELICHMs], MpPOOIEMHBIX
CUTYyalUi JJ1s1 OOCYX/I€HUs B KJ1acc.

- I/IHI/IHI/II/IpOBaHI/IG O6CY)KII€HPII>1, BBICKA3bIBAHUM CBOETO MHCHMS, BBIpa6OTKI/I
CBOCT'O JIMYHOCTHOI'O OTHONIICHHUA K NU3YYaCMbIM CO6I>ITI/I$IM, SABJICHUAM, JIMIIAM.

- Brxirouenne B ypoOK HWIPOBBIX MPOLEAYP, KOTOpHIE TOMOTAIOT TMOJIEPKATh
MOTHBAIIMIO OOYYarONmUXCs K TTOJYYCHHUIO 3HAHWM, HATKWBAHUIO IMO3WTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KjJacce, IIOMOTAlOT  YCTaHOBIICHHUIO
no0poKenaTeabHONU aTMoc(ephl BO BpeMs ypoka.

- Ilpumenenue Ha ypoke HWHTEPAKTHBHBIX (OpM pPaOOTHI, CTUMYIHPYIOIIMX
MO3HABATENIbHYIO0 MOTUBAIIMIO O0YYaIONTUXCA.

- [Ilpumenenre rpynmoBoi pabOTHl WK pabOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMAaHIHOW pabOTBl W B3aUMOACHCTBHIO C JIPYTHMH
OOyJarOITUMUCH.

- BpiOop u wucnonb3oBaHME Ha YpPOKaX METOJOB, METOAMK, TEXHOJIOTHA,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3JACHCTBUE HA JUYHOCTb B COOTBETCTBHM C
BOCITUTATEIIbHBIM MIEAJIOM, LIEIBIO U 3a1a4aMH BOCIIMTAHMS.

- nunuupoBanue U noiep kka UCCIeI0BaTeIbCKOM IEATEIbHOCTH IKOJILHUKOB B
dopme opraHuzanUM TPYMONOBBIX M WHIUBUIYaJIbHBIX HWCCIENIOBaHUN (MHUHU-
UCCTIeIOBAHUI), BKJIIOYEHHE B YPOK PA3IMYHBIX HMCCIIEOBATEIbCKUX 3alaHUi M
3ajad), 4YTO JIaeT BO3MOXKHOCTH  OOy4arommMmcs TpuoOpecTd  HaBBIKU
CAMOCTOSITEIbHOTO ~ PEIICHUS] TEOPETUYECKOW MpoOiIeMbl, TE€HEPUPOBAHUS U
oopmieHHst COOCTBEHHBIX TUIIOTE3, YBAXUTEIHLHOTO OTHOLIEHHS K UYKUM UACSM,



NyOJMYHOTO BBICTYIJICHUS, ApTYMEHTHPOBAHUS W OTCTaMBaHUS CBOEH TOUKH
3pEHMUSL.

- YCTaHOBICHHE YBAXKUTEIBHBIX, JOBEPUTENIBHBIX, HEPOPMATbHBIX OTHOLICHUN
MEXy YUYUTENEM U YYCHHKaMH, CO3JJaHie Ha YPOKaX AMOIMOHATBHO-KOM(OPTHOI
CpEIBbI.

OOmee 4YMCIO 4YacoB, OTBEAEHHBIX I HW3YYEHUST XHMHH HAa YpOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE NIOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBI. XHMHUYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYIsIpHAas Macca. MaccoBast 01 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUSI. XMMHAUYECKAsl pEaKUs U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, NMPOKAINBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMoielicTBHE Kene3a ¢ pactBopoM cosin meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIYYCHHUSI KHUCIOpoJa B JIA0OpaTOpHMH H MPOMBINIIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOJAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOIIOACHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJE0BaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzyueHue B3aumopeiictBusa okcupga menu (1) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckud 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. Ileprnoast
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacCTBOPAMM KHCJIOT M IIEJIOYEH, MPOBEICHHUE ONBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpPH WM3YYEHHM XHMHHU B 8 Kjacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, TJIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE 0 XUMUYECKOM paBHOBECUU. DaAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUMA C  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CHUIIbHbBIC U C1a0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakin Ha MOHBL. [[OHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaxiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C METalIaMH, HEMETaulaMHu, WIeJdo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMu4yeckue corctBa. OKCHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Cou CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLMs Ha



cyibdar-uoH. Haxoxnenue cepol U €€ coeAMHEHHN B mpupoje. XUMUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MOJydyeHrne u npuMeHerne. Corm aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMSI B Kaue€CTBE MHUHEPaJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaoTa, Pu3NIECKUe U XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIMKM, pACIpPOCTpaHEHUE B TpUpojae, (PU3MYecKne U XUMHYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a r1i100aabHOrO MOTCIUICHHS KIWMAaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIhCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHl UX TMepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYEHUE U
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobaemMpl 6€30MacHOr0 MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)karore (QU3UYECKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHATIOB), HaOIIOACHHUE Tpoliecca OOYIIIMBaHUs caxapa IMoJ JAeWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOoeOUHEHUH (BO3ZMOXHO HCHOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBINIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atomoB. CTpOoeHHE MeTaUIOB. MeTtaymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3au|Thl MX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKCuasl U



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHune IIEeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B IIpUpoe. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HAXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTroma, HaxXOXIcHUE B mpupoac. DUNUECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XUMHYECKUX peakuuii B ObITy. IlepBasi momolb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W NOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, NaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSITBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHM XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NIPUPOIBI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JIO003HATEIHHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHONU TPACKTOPUHU MPOJIOIHKEHUS 00pa30BaHUsl ¢ yU€TOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWUIEN TPUPOIHON CPENOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO W OCYIECTBICHUIO YYEOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lIndHble METOJBI M 3allpOChl MPU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U AaHAJW3UpPOBAThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajora W (MiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIEIOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCAJbHbIE y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kjiacce npeMeTHbIE PE3y/bTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaius peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJsSIpHAsh KOBAJICHTHAsI CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTaBJICHUS (Popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M WOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIeKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanend, METUIOPAHXK U JPYTHUe).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHWOH, NIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BUJI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJEKYJISPHYIO U  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXe IMpaBWwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAIONIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICTUTEIBHON JEATETbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHBbIE
KoauuecTtBO
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/n JacoB
NporpamMmbl o0pa3oBaTejibHbIE
pecypchbl
Pa3znea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 bubnnorexa [IOK
' p https://m.edso0.ru/7f41837¢
JIEATEIIBHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 BemiecTBa 1 XUMHUYECKHE DEAKIIAT 15
m peaxtt https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20

Paznen 2. Baxkneiiliue npeacTaBuTeId HEOPraHUYeCKUX BellleCTB

21 Bosznyx. Kucnopoa. [onsitie 06 5 bubnuorexa [IOK
OKCHJax https://m.edsoo0.ru/7f41837c
59 Bomopon. [TonsiTie o kuciorax u 8 bu6mmoreka [JOK
COJISIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 bu6mmoreka [IOK
OCHOBAaHHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubnmnoreka [JOK
24 . 11
COEAMHEHHI https://m.edso0.ru/7f41837c
Hroro no paszneny 30
[lepnonnueckuil 3aK0H U
31 [Iepnonnueckas cucteMa XMMUYECKUX 7 bubnnorexa [JOK
anemenToB /1. V1. Menpaeneena. https://m.edsoo.ru/7f41837c
Crpoenue atoma
3.9 Xumudaeckas CBsa3b. OKUCIUTETHHO- 8 bubnmnoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINHI https://m.edsoo.ru/7f41837c
bubnmoreka [JOK
Hroro mo pasery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

DJIEeKTPOHHBIE
KoumuectBo (ungpopsie)
Ne HaumeHoBaHue pa3aeioB U TeM qACOB odpa3oBaTejbHbIE
n/n NMPOrpamMmblI pecypchI
Pa3znea 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAaHUIA 5 bubnmoreka [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMAIIHSL. 3 bubnuotexa [HOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO0m1as XxapakTeprucTUKa XUMHYECKIX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa HOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 BHCHI\ieHTO]? VA-? nnbl. A30T, Gocdop u 7 bubmorexa LOK
' 2 ’ P https://m.eds00.ru/7f41a636
UX COeIMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
24 anemeHToB |VA-rpynmnsl. Yraepoa u 8 bubmorexa LHOK
' . PYHHEL pos https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro mo paznmeny 25
Pa3zpnen 3. MeTaibl U MX COeIMHEHUS
but6mmorekxa [IOK
3.1 i 4
Obuge ceoficTsa MeTanIOB https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
3.2 B i 16
QKHEUIITNE METaJUIbl U UX COSAMHECHUS httos://m.eds0o.ru/7f413636
Hroro mo paszneny 20
Pasnen 4. Xumus n okpy:xapmas cpeia
41 BemiectBa u MmaTepuansl B )KHU3HU 3 bu6muoreka [JOK

YCIIO0BCKa

https://m.edsoo.ru/7f41a636
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Htoro no pazneny 3

bu6nmoreka [IOK

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KouunvecTBO DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uudposbie
n/n U3YYeHH s oOpa3oBaTe/ibHbIE
pecypcsbl
[Ipenmer xumuu. Ponp xumMun
B JKM3HHM 4YeloBeKa. Tena u 1 bubmuoreka [JOK
BEIIECTBA. https://m.edsoo.ru/ff0d210c
CraproBasi JUarHOCTHUKA
[TonsTe 0 MeTonax NO3HaHUSA 1 bubnuorexa [JOK
B XMMHUHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsI B
nabopartopuu ¥ IpUEMBI
oOparieHus ¢ J1abopaTopHBIM
000pyIOBaHUEM
Touka pocma. 1 bubnuoreka [JOK
Omnpenenenue https://m.edsoo.ru/ff0d23dc
CTPYKTYpPHI IJITAMCHH
TEMIIEPATYPHBIM JTATYHKOM U3
11 poBoH J1abopaTOpHH 110
XUMHUHI
HucTele BelecTBa U CMECH.
CrniocoOsI pa3aeneHus cMecei
Touxa pocma.
€MOHCTpAIIHS C
fcnonmoia?me JaT4uKa 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d26ca
AIIEKTPOTPOBOTHOCTH U3
1u(poBoH J1abopaTOpHH 10
XUMHUH
[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha 1 bubnmoreka [JOK
MIPUMEPE OYUCTKH MOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI 1 MOJIEKYJTBI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
XHWMHYECKHUE DJIEMEHTBI. 3HAKU 1 bubnmoreka [JOK

(CUMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8



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

9JICMCHTOB

8 IIpocThie U CIIOXKHBIC BEIICCTBA bubmorexa LHOK
p - https://m.edsoo.ru/ff0d2aéc

9 ATOMHO-MOJIEKYIISIPHOE bubmuotexka [JOK
y4eHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB. XUMUYCCKas

10 dbopmyna. BageHTHOCTH bubmorexa LHOK

pMy’Ia. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX
3JICMEHTOB
OTHOCHTENIbHAS AaTOMHAS
11 macca. OTHocHTeIbHAs bubmorexa OK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasl Macca

12 MaccoBas 107151 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13 KommuaectBo BemecTBa. Mok, bubmuoreka [JOK
MousipHas macca https://m.edso0.ru/ff0d5230

14 ®usnyuecKnue 1 XUMHYECKHE bubnmoreka [JOK
SIBJICHUSI. XUMHUUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3naku u ycnosus

15 MIPOTESKAHUS XUMHUUCCKUX bubmorexa HOK

P . https://m.edsoo.ru/ff0d3al6
peakuui
3aKoH COXpaHEHHUs MaCcChl
16 BEIIECTB. XUMHYECKUE bubmotexa [JOK
HHeCTB. https://m.edsoo.ru/ff0d3b88
YpaBHCHHUS
BrrunciieHus KoJm4yecTBa,

17 MaccChI BEIISCTBA I10 bu6mmoreka [JOK
YPaBHEHUSAM XNMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMHuecKux

18 peakuuii (coequHeHus, bubmuorexa [JOK
PpAa3TOKEHUS, 3aMEIEHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O000IeHHE 1 bubmorexa OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alys 3HaHUI
Kontponbras padota Nel o
20 Teme «BemecrBa u bubmorera [JOK
o https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITII
21 Boznyx — cmech razos. bubnuorexa [IOK

Cocras Bo3nyxa. Kucnopog —

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d448e

3JIEMEHT U MPOCTOE BEIIECTBO.
O30H.

Touxa pocma.

JleMoHCTpanus n3MepeHus
TEMIIepaTyphl U BIAKHOCTH
BO3/IyXa C UCIOJIb30BAHHE
JaTYMKa TEMIEPaTypbl U3

¢ poBoii 1abOpaTOpUu 1O
XUMUHU

22

Pu3nyecKue 1 XUMHIECKUE
CBOMCTBA KHCII0pO/a (peakuuu
okucieHus, ropenue). [lonstue
00 okcuaax

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

23

24

CrniocoOsI mostyueHus
KHCJIOpOJia B 1abopaTopuu 1
IMPOMBIINIJICHHOCTH.
[IpumeHeHue kucnopoaa

TennoBoi 3 PeKT XUMUIECKOM
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHJOTEPMUYECKHUX
peaKImsIx

Touxa pocma.

JeMmoHCcTpanys
TEPMOXUMHYECKUX ypaBHEHUN
C UCTOb30BaHHUE JaTYUKA
TEMIEPaTyphl U3 MUPPOBOI
1abopaToOpUM MO XUMHUHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

25

26

27

Tornugo (HedTh, yroib u
MeTaH). 3arpsi3HeHHE BO3/IyXa, 1
CHOCOOBI €ro NMpeA0TBpaIleHus

IIpakTuyeckas padora Ne 3 o
teMe «[lonydyenue n
cobupaHue KUCIOPoAaa,
W3y4YEHUE €r0 CBOMCTB)
Bonopon — snemenT u
IIPOCTOE BELIECTBO. 1
Haxoxnenue B mpupoe

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

28

PuznyecKkue 1 XUMHYECKHE
CBOICTBa BOJOPO/A.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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IIpumeHeHue Bogopoaa

29 [TonsiTHe 0 KUCTOTAX U COJIAX 1 bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0bl TTOTy4eHHs BOJAOPO1a 1 bubmuotexka [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o
31 teme «llomyuenue u 1 bubnmoreka [JOK
cobupanue Boaopoa, https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
39 ModsipHbIii 00BEM T'a30B. 1 bubmuorexa [IOK
3akoH ABOrazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus oonéma,
KOJIMYECTBA BEIIIECTBA T'a3a 10 bubmuoreka [JOK
33 1
€r0 U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3zoB
34 10 YPaBHEHUIO peakluy Ha 1 bubnuorexa [IOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
35 dOu3ndecKrue U XUMUUCCKHUE 1 bu6nmoreka [JOK
CBOICTBAa BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 1 bubnnorexa [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens.
Hacprmennsie u
HEHACBIICHHBIC PACTBOPHI.
MaccoBast 107151 BelIecTBa B
pacTBope
37 Touxa pocma. 1 bubmuorexa [IOK
JleMoHCcTpanus https://m.edsoo.ru/ff0d5b40
MePEHACHIIIEHHOTO PacTBOpA C
HCIIOJTb30BaHUEM JIATIMKA
TeMIEepaTypbl U3 TUPPOBOI
1abopaTOPUH 1O XUMHUHU
[IpakTuueckas padora Ne 5 o
teme «IIpurorosnenue
38 PacTBOPOB € OMPEEIIEHHOM 1 bubmmorexa [OK
. N https://m.edsoo.ru/ff0d5eba
MaccoBOH goJiei
pacTBOPEHHOTO BEILIECTBAY
39 Kontponbras padota No2 1o 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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40

41

42

teme «Kucnopoa. Bogopon.
Bona»

OKcuIBI: COCTaB,
KJIacCU(UKALIUS,
HOMEHKJIaTypa

HOJ’Iy‘IeHI/IC N XUMHYCCKHEC
CBOMCTBa KHCJIOTHBIX,
OCHOBHBIX M aM(i)OTCpHI)IX
OKCHUJI0B

OcHoBaHUS: COCTaB,

Kiaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

43

[Tonyuyenue n xummudeckue
CBOMCTBAa OCHOBaHUI

Touxa pocma.

JemMoHcTpauus cpeasl
pacTBopa ¢ ucrnonb3zoBanue pH
JaT4rKa U3 HUQpoBoit
1abopaTOpUU 1O XUMHUHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

44

45

Kucnotsr: cocras,
KJ1accupuKanus,
HOMEHKJIaTypa

[TonydyeHnne n xuMuyeckue
CBOMCTBA KHCIIOT

Touxa pocma.

JeMoHCTpanus cpeasl
pactBopa ¢ ucnoyib3oBanue pH
JaT4yrKa U3 HUPPoBOit
1abopaTOPUH 1O XUMHUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

46

Comnu (cpemnnue):
HOMEHKJIaTypa, CITIOCOObI
MOJTYYEHUs, XUMUYECKUE
CBOICTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/00ad9474

47

[IpakTuueckas padorta Ne 6.
PGHICHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3aga4 1o reMe «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COCIUHCHMUID)

but6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

48

I'enernueckas CBA3b MCXKIY
Kj1acCaMH HECOPraHN4YCCKUX

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50
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COE€IUHEHUN

O0001IeHrEe U CUCTEMAaTU3 AU

bu6mmoreka [JOK

49 3HaHUI https://m.edsoo.ru/00ad9ch2
KonrponsHas padora Ne3 o
50 Teme "OCHOBHBIE KJIACCHI bubmmorexa [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCIMHEHUI
IlepBble mONBITKU
51 KJ1acCU()UKALUU XUMHUECKUX bubmuorexa [IOK
anemeHToB. [IonsaTue o https://m.edsoo.ru/00ad9ffa
rpynmnax cXoAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoanueckas cucrema bubnuorexa [IOK
XHMHUYECKUX djieMeHToR /1. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepwropl, TPYIIIIEI, TOATPYIIIBI bubmorexa OK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubnnoreka [JOK
aTOMHBIX saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX
55 0007109€K aTOMOB AJIIEMEHTOB bubmuoreka [JOK
[Tepuonnueckoit cucremsr /. https://m.edsoo.ru/00ada6bc
N. Menneneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuognueckoro
57 3aKOHA [l Pa3BUTHS HAYKU U bubnuoteka [JOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIM, EAArOr U FpakJaHUH
PeseprubIil ypok. O600611eHIE
W CUCTEeMaTu3aIus 3HaHUH / but6mmorexa [IOK
58 .
Bcepoccuiickas npoBepodHas https://m.edsoo.ru/00adb33c
pabota
Kontponbnas padota Ne4 o
teme «CTpoeHue aToma.
59 XuMHu4ecKas CBSI3by / bubmmorexa [OK
. https://m.edso00.ru/00adb486
Bcepocculickas nposepodHas
paborta
50 DIEeKTPOOTPUIIATETLHOCTh bubnuorexa [JOK

aTOMOB XUMHUYCCKUX

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8

9JICMCHTOB

61 HNonnas xumMuueckas CBs3b 1 bubmorera [JOK
https://m.edsoo.ru/00adac34
62 KoBasienTHas mossipHas 1 bubmuotexka [JOK
XAMUYECKasl CBS3b https://m.edsoo.ru/00adaab8
63 KoBasientHas HenomnsipHas 1 bubmmoreka [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CreneHb okHCICHHS . https://m.edsoo.ru/00adae28
65 OKuCIUTENBHO- 1 bubnmoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adb076
66 Okucnaurenu u 1 bubmuorexa [JOK
BOCCTaHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHblit ypok. O60611€HNE
67 M CHCTEMATHU3aLMs 3HAHUH 110 1 bubmuoreka [JOK
teme «CTtpoeHue aToma. https://m.edsoo.ru/00ad9ch2
XuMHUYeCcKas CBS3bY
68 PezepBHblit ypok. O60011eHNE 1 bubmmorexa [IOK
U CUCTEMAaTU3als 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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9 KVIACC

DJIeKTPOHHbIE
Ne Komirectso Hara undgposbie
Tema ypoka 4acos
n/n u3ydyeHusi oOpasoBaTesibHbIE
pecypcsl
[Tepuonuueckuii 3aK0OH.

1 [Tepuoanueckas cucrema 1 bubnnoreka [JOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00adb59
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

5 CBOMCTB XMMUYECKUX 1 bubmuoreka [JOK
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEePHOJIOB
Knaccudpukanus n

3 HOMEHKJIaTypa 1 bubmoreia OK

https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEILECTB
Bunasl xXuMHu4ecKou CBSI3U U
4 THIIBI KPUCTAJUIMYECKUX 1 Bubmorexa LIOK
~ https://m.edsoo.ru/00adbac6
pemeéToK
KonTponbnas padora Nel mo

5 teme «lloBTOpeHue n 1
yri1yOJieHre 3HaHUW OCHOBHBIX
paszienoB Kypca 8 Kiaccay
Knaccudukanus XumMuaeckux

6 peaxkuui o pa3JIuYHbIM 1 bubmmorexa [TOK

https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsTHE O CKOpOCTH

7 XUMUYECKON PEaKIUU. 1 bubnmnoreka [JOK
[ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIIUIX
[TonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

8 BIIMAIOIINE HA CKOPOCTh 1 bubnmoreka [JOK
XUMHYECKON pEAKIUU U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHs

9 OKucauTeNnbHO- 1 bubnuoreka [JOK
BOCCTAaHOBUTEIIBHBIE PEAKLINU https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOIUTUYECKON 1 bubnuorexa [JOK

mucconuanuu. CUiIbHbIE U

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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cy1abbIe 3JIEKTPOITUTHI
Touka pocma.
JleMOHCTpanus CUIIbHBIE U
ci1a0ble AIIEKTPOIIUTHI C
HCIOJIb30BaHUEM JIaTYMKa
ANEKTPOIPOBOIHOCTH U3
nudpoBoii 1adboparopuu 1o
XUMHH

11

12

13

HNounbie ypaBHEHUS peaKkIuid
Touxa pocma.
JleMoHCTpanus peakuuu
HEUTpaJIM3aLUu C
UCIIOJIb30BaHNEM JaTyuka pH
13 ¢ poBoH JadopaTopun
10 XUMHUH

XHUMHYECKUE CBOMCTBA KUCIIOT
Y OCHOBaHUH B CBETE
Mpe/iCTaBICHHI 00
AIEKTPOJIUTUYECKON
JUCCOLIUAIIUI

Touka pocma.

JleMOHCTpanust KUCIOTHOCTH
Cpelbl C UCTIOIb30BAaHUEM
natuuka pH u3 mudpoBoit
nabopaTtopuu Mo XuMUU

XUMHYECKHE CBOMCTBA COJIeH
B CBETE MpEJCTaBICHUN 00
AJIEKTPOIUTUYECKON
JIMCCOITHAINT

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmorekxa [IOK
https://m.edsoo.ru/00add8b2

14

[TonsiTe o ruaponmnse conen
Touxa pocma.

JeMoHcTpanus cpesl
pPacTBOPOB COJIEH C
ucnonb3zoBanueM pH garunka
u3 ¢ poBoii TadopaTopun
0 XUMUH

bubmuoreka [JOK
https://m.edso0.ru/00add9d4

15

O0006111eH1E U
cucTeMaTH3alus 3HaHU!

bubmuoreka [JOK
https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add448
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[TpakTuyeckas padora Ne 1.

16 «PellleHe bubnmoreka [JOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33124
KonrtponsHas padora Ne2 o
17 TeMe «DIEKTPOIUTHIECKas bubnunoreka [JOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecQ
peaKIuu B pacTBOPAX»
OO61as xapakTepucTuka
18 raJloreHoB. XUMHUYECKUE bubmmorexa [JOK
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IpUMEPE XJI0pa
Xnoposogopon. ConsHas
19 KHCJI0Ta, XUMHUYCCKHE bubmuorexa [JOK
CBOMCTBA, OJIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTrueckas padora Ne 2 o
20 teMe «[lonydyenue cosssHON bubmmorexa [IOK
KHUCJIOTBI, U3yYeHHUE e& https://m.edsoo.ru/00ade348
CBOWCTB»
Brrurcnenus mo ypaBHEHUSAM
21 XUMUYECKUX PEAKIUH, €CIIH bubnnorexa [JOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
M30bITKE
29 OO6mras xapakTepucTuka bubnuotexa [JOK
aneMeHToB VIA-rpynns https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAUGUKAITTT
cepnl. HaxoxieHue cepbl U €€
COEMHEHHH B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
Touxa pocma.
23 I[CMOHiTpaLII/ISI ILUIABICHUS U bubmorexa HOK
https://m.edsoo.ru/00ade64a
KPUCTAILITU3AIUU CEPHI C
UCTIONIb30BaHUEM JIaTUHKA
TEMIEPATyPhI U3 IMUPPOBOI
1ab0paTOPUH 1O XUMHUHU
CepoBoiopo1, CTpOEHHUE,
24 qmznqe(lzllcgei xnﬁmqecxne Bubmorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxcuppl cepsl. CepHas
o5 KHCJIO0Ta, (PU3NYECKHEe U bubnuorexa [IOK

XHUMHYESCKHE CBOMCTBA,
MIPUMEHCHHE

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIUH,
JIEKAIlME B OCHOBE
MPOMBIIIJICHHOTO CII0C00a

bubmuoreka [JOK

26 MOJIYyYEHUSI CEPHOI KUCIIOTHI.

i P https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3HEHUE
OKpY’KaroIen cpebl
COEAMHEHUSIMH Cepbl

97 Brrunciienue MaccoBoil 101 bubmuoreka [JOK
BBIX0/JI1a IPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
a1eMeHTOB VA- el A30T,

28 acrpocT aHeHI:E}];HH upojie Bubmorexa LIOK
bactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBa
AmMHaK, ero Gu3nvecKue u

29 XMMHUYECKHE CBOICTBA Bubmmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHHE U IPUMEHEHUE
[IpakTuueckas pabora Ne 3 o
30 teme «llomyyeHne amMmmuaka Bubmmorexa LIOK
T . ’ https://m.edsoo.ru/00adf180
M3yYEHHE €ro CBOHCTBY
A3oTHas KucioTa, eé
31 ¢bu3nyeckue 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo0.ru/00adf306
CBOHCTBa
Vcnonb3oBaHue HUTPATOB U
cojieil aMMOHUS B KauecTBe

39 MUHEpAJIbHBIX YA0OpEHH. bubnnorexa [JOK
XHUMHUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>KaroIen cpebl
COCMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V)

33 u pochopHas KUCIOTa, bubmuorexa [IOK
¢busnyeckre 1 XUMHYECKHE https://m.edso00.ru/00adf68a
CBOWCTBa, OJyYeHHE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MUHEPAIBHBIX bubnnoreka [JOK
ynobpenuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
PUPOJHOM cpenbl pocdaramu
Vruepon, pacupocTpaHeHHE B

35 npu E e E)mniecfcie u bubnmorexa LIOK

PHpOE, . https://m.edsoo.ru/00adfd9c
XMUMUYECKHE CBOWCTBA
36 Oxkcuapl yriaepoja, ux bu6mmoreka [IOK
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(bu3nUecKre U XUMUYECKUE
CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yriepoza (1V)

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

37 VYronpHas KUCI0Ta U €€ COTN bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o
teMme "[lonyuenue
38 YTJIEKUCIIOTO Ta3a. buGmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBenHnas peakius Ha
KapOoHaT-MOH"
[TepBoHayabHBIE TOHATHS 00
39 OpPTaHUYECKUX BEHIECTBAX KaK bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
0 COEIMHEHUSX YTaepoaa
40 Kpemuuii u ero coenvuenus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcniepuMeHTaTBHBIX bubnmoreka [JOK
3aj1a4 1o teme «Baknenme https://m.edso0.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
KonTponbnas padora Ne3 no
42 TeMe «BaxHelmme bubmmorexa [JOK
https://m.edso0.ru/00ae0e18
HEMETAaJUIbl U UX COCTUHEHUS
OO1as xapakTepucTUKa
XUMUYECKHUX DJIEMEHTOB —
MeTaJIoB. MeTamnueckas
43 CBSI3b M METAJNINYECKAas bubmmorexa [JOK
. https://m.edsoo.ru/00ae103e
KpUCTAJTUIECKas penIéTKa.
dusznyeckue CBOMCTBA
METaJIIOB
XUMUUYEeCKHEe CBOMCTBA
44 METaJIJIOB. bu6mmorexa [IOK
DIIEKTPOXUMUYECKUH P https://m.edso00.ru/00ae1156
HaMpPsHKEHUN METaIOB
OO6mwme crmocoOb! MOTyIeHUS
MeTasaoB. CIlIaBbl.
45 Brrunciienus mo ypaBHEHHUSIM bubmuorexa [JOK
XUMHYECKUX PEaKIUi, eCiu https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COJICPIKUT
MIpUMECH
46 [TonsiTne 0 KOppo3UN bubnmoreka [JOK

METAaJIJIOB

https://m.edsoo0.ru/00ael278



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuoreka [JOK

47 €J10 € MeTa
Hlenoureie meTans! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI bubnmoreka [JOK
HATpUS U KaJust https://m.edsoo.ru/00ae14b2
[llenouHo3eMenbHBIC METAIUIBI bubmuorexka [JOK
49 . .
— KaJIbIIMH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxwueiiue coenuHeHus bubmuoreka [JOK
KaJbIHs https://m.edsoo.ru/00ae15e8
51 O06001menue u
CHCTEMAaTH3aINsI 3HaHUHN
JKEcTKOCTh BOABI U CTIOCOOBI bubmuoreka [JOK
52 )
€€ yCTpaHEHHUs https://m.edso0.ru/00ae1886
IIpaktrueckas padora Ne 6 o
53 TCII)VIG "}KéCTKocI")rb BOJBI U bubmorexa HOK
. A " https://m.edsoo.ru/00aelae8
METO/JIbI €€ yCTpaHEeHHs
bubmuoreka [JOK
54 AmroMuHuii
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA bubnmoreka [JOK
55
OKCHJIa ¥ TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kemeso
https://m.edsoo0.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJTH bubnuoreka [JOK
xenesa (1) u xenesa (111) https://m.edso0o.ru/00ae35e6
58 O0o006111eHNE U
CHCTEMaTH3aINsI 3HAaHUH
ITpakTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaNbHBIX bubnmnoreka [JOK
3aj7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJUIBI U KX COSTUHEHUS
Brruncnenus o ypaBHEHUSIM
XUMHYECKUX PEaKIIUid, eCln
OJHUH U3 pearcHTOB IaH B
60 I/136BITKCI:/IJII/I COJIEPIKUT bubmorexa LHOK
Aep https://m.edso00.ru/00ael1750
npuMecu. Beraucnenns
MAacCOBOM JIOJIM BEIXOJIa
MPOIYKTA PEAKITH
61 O06001menue u
CHCTEMAaTH3aInsI 3HaHUHM
KonrtponsHas padora Ne4 o
62 TeMe «BaxHelnme MeTaJUIbL U

nX COCAUHCHUA»



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u Mmarepuassl B

63 MMOBCETHEBHOM KH3HU 1 bubmoreia OK
https://m.eds00.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnnoreka [JOK
OKpPY’Karollen Cpebl https://m.eds00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6001eHne 1 bubmuorexa [IOK
U CUCTEeMaTu3alus 3HAaHUU https://m.edso00.ru/00ae0dOa
67 PeseprubIil ypok. O6006111eHIE 1 bubnuoreka [JOK
M CUCTeMAaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHne 1 bubmmorexa [IOK
U CUCTEMAaTH3alMs 3SHAaHUH https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHWYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX [OHSATHM: aroM,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA |

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaIJ_[eHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JII COCTaBi€HUs (opMyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX pCaKLII/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YYacCTBYIOUIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3(dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUYUCJIATE MACCOBYIO JOJIKO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMy.]'IC

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOMbBI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxHeime npeACTaBUTEIM HEOPTaHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHI: OKCHU]L,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_lI/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € OMNpPEAEIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogumueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aToOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHW: SOPO aToMa,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOHTaldb, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIIpHAad W HEMOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATECIILHOCTG, HOHHAA CBA3b, HOH, KaTHOH, aHHWOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHCHIBATh U XapaKTepu30BaTh TaOmuuHyo Gopmy llepuonndeckoii
CUCTEMbl XMMMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSITHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT uX mnonoxeHus B Ilepuonnyeckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuyeckass  cucrtemMa  XUMHUecKux  anemeHtoB  [.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sjapa, o0llee 4YHCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX I10 SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNsaTh CTENeHb OKHUCJIEHHUS DOJEMEHTOB B  OWHAapHBIX
COETUHEHUSIX
ONpEeNeNsATh BUJl XUMHUYECKOM CBsi3U (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemmecTBO U XUMUYECKash PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSITHHA: pacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHBIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIJIEHHE, aJUIOTPOIUS,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XHUMHYECKOM pC€aKknuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHH H
MNPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCIICCTB U UX HpeBpameHm”I
COCTAaBJIAATb YPAaBHCHUA SHCKTPOHHTHqCCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYHIHOCTHb OKHCJIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX pCaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN peaKuuu

Ilo temam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(puuecKne XUMHUECKHUe
CBOMCTBA TPOCTBIX W CJIOXKHBIX BEIIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKIUi

COCTAaBJIATHL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIOJIHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IIO IOJYUYCHUIO U CO6I/IpaHI/IIO

Fa3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHMYECKUX BEILIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnonsatuil: [IJIK

BEILIECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTHU3aIHUIo,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — I U3y4EHUSA
CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUW; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYECKUX COG}II/IHGHI/Iﬁ

dusznyeckrue U XUMHUUYCCKHE SBJICHHUS. XUMHUYCCKAs pcakuuga u e€ IIPpU3HAKH.
3akoH COXpaHCHUA MACChl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX PEaKInuii (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMU
paboTel B Jaboparopuu W TpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE U ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nyecKkux (MJIaBICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJEHCAIUs BOJAbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHME  MEIHOM  IMPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCAaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUIAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunbTpoBaHUe, BbIMApUBaHUE, TUCTWILISALUSA, XpoMmaTorpadus), MpoBeAcHUE
OYMCTKHU MTOBAPEHHOM COJIM, HAOJIO/ICHHUE U ONIMCAaHUE PE3yJIbTaTOB MIPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIET0 3aKOH COXPaHEHMsI MAacChl, CO3JaHHe Mojeliel

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxoskaenue kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peaKIuy, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonopon — snemeHT u mpocroe BemectBo. HaxoxzneHne Boaopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOIY4EHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl o XMMUUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpbL
HaceliieHHble 1 HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCThH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa U OYHCTKa
MPUPOAHBIX BOJ

Knaccudukanmust neopranmueckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucmor. Homenknarypa kucioT. Puszndeckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCIIOpOJia B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
yCJIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCII€JOBaHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KajbIHEeM)
(BO3MOXHO MCHOJIb30BAaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIeJ0Yel, Hu3ydeHue
B3aumozeiicTBus okcuaa Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/lauy Mo TeMe «BaxHelIne Kiacchl HEOPraHUYECKHUX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuonueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX dJIeMeHTOB. [loHsaTHe o
TPYIax CXOJHBIX JJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMu4eckux 3nemeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xumuyeckux dsieMmeHtoB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHUMHYECKHX HIIEMEHTOB




3.4

3.5

ITepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETAIMYECKHX CBOMCTB IO TpynmamM U MEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBHUTEJIBHBIX peakluil (TOpeHue, peakiiuy pa3aoKeHUs, COSTMHEHU)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 XuMuueckas peaKkuus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalbIUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XxuMudeckoi cBszu. Kiaccudukanyss 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COEJUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEakIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,
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110 Y4aCTUurO KaTanmaTopa). JK30- n OHAOTEPMHUYCCKUC pCaKluu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BUIAMU
xumMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHa. YCIIOBHUS MPOTEKAHHWS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH U cCOJel B CBET€ NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIGHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpPUs); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
WCCIIEIOBAaHNE  DJIEKTPOMPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpollecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ©  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX TPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTro oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PeaKLUH Pa3iIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! un ux COCIUHCHU A

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u Gu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.

ComngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa U XJOPOBOAOpOJa Ha OpraHHU3M 4YCJIOBCKA. Baxkueitmme XJIopyuabl 1 UX

HaxO0/ICHUE B MIPUPO/JIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dbusnueckne W XUMHUYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KuCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUUISCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxxaeHnue cepsl U €€ COeNMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3nuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢dbuznueckue W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHwe. lcmonb3oBanue ¢QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpPHBIE CTENIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yraepoga(lV); rumore3a T00aJBHOTO TOTEIUICHHUS KJIWMAaTa; IMMapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONM, WX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIHCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouojgornyecku
BOKHBIX BEILECTBAX: KHUpax, O€nIKax, YIrJIeBOJax — M HUX POJH B KUZHH
yeloBeka. MarepuaibHOE E€JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHele cTpouTeabHble MaTepHAaIIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Ge30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEHEBHOM KU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: M3ydeHue oOpas3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIMe
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00pa3lamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaAOJIOJEeHHE IMpolecca
oOyriauBaHUs caxapa IHoJ JIEHCTBHEM KOHIIEHTPUPOBAHHOMN CEpHOM KHCIOTBHI;
M3Y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCIIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIBb30BAaHUE BHJICOMATepHANIOB), oOpa3amu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TIOJIyYeHHE, COONpaHne, paco3HaBaHUE 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIIMYECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMu pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJy4YeHUe, coOMpaHHe, paclio3HaBaHUE M HM3yYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWJIMKAaT-UOHbl M H3y4€HHE IPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxkHene HeMeTauIbl 1 HX COCOAUHECHUS)

MeTtamnsl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX diaeMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYecKasl ~KpUCTaUIMyecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[lenouynsle MeTauibl: MosiokeHHEe B llepuonmyeckoll cuUCTeME XMMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHHUE UX aTOMOB; HaX0XJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUIBI HATPUA W KaJlus. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJVIOB MW HX

COeTMHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXIcHHE B mpupoae. PU3MUecKMe U XMMHUYECKHE CBOMCTBA
MarHus W Kaublusl. Baxuelmme coeauHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuit: nonoxxenue B llepuonmyeckoid cucTteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmveckue u
XHUMHUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leproanueckoit cucreme XuMuiaeckux snementos [[.1.
MenpeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUIbI U conmn kenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMM; H3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCII0JIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); ITPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEAKIIM Ha MOHBI
(Maraus, Kanblus, amromunus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W ONMMCaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
nccaeaoBaHue aMm(GOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THIPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «Bakneime MeTauibl 1

X COCOAUHCHU A

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTUH. BemectBa u MaTepuajibl B HOBCCHHeBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKHHﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " TPOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepualoB (CTEKIO, CIJIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOAAX IMO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKM, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITEIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Branenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHssA), XMMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKkUuu OOMeHa, TEIUIOBOM 3((EeKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast IOJISl M TIPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Katanmsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAaHEHMs Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4ucle MUHEpaJbHbBIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMMHUYECKHE 3HAHUSA CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aga4d

BH&I[GHI/Ie OCHOBaMHU ITOHATHMHOI'O afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMy.]'I HCOpTraHNYCCKUX BEIICCTB,




YPaBHEHUH  XMMHMYECKMX  pEakUud; OCHOBAMH  XUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHS 31eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XAMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsi sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KAJTUS M KAIBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XHUMHUYECKHX JJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucreme (B MaJbIX MEPHOAAX U  TIIABHBIX
MOJATPYTIIAx) | AJIEKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuupoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BUJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHUMHIECKHAE CBOMCTBA:
MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATpUW, Kalud, MarHui,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I1), okcuasr yrnepona (11 u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUs, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUH B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOJHUTh KOJINICCTBO
' BellecTBa, 00bEM U Maccy peareHTOB WK MPOYKTOB peakluu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e30omacHOM pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOH
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TIOBCETHEBHOM JKM3HH, TIPABHJIAMU MTOBEJACHUS B IEJISIX COCpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOMHON Cpeapl; TOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONMrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




HIUTIOCTPUPYIOIIUE NIPHU3HAKU ITPOTCKAaHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U U3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCJIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) Ans ONpeaeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxkHelme HeMeTaulbl U HX COCOIUHCHUA,

«Baxxnelinme MeTajuIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOPaX HOHBI: XJOPHI-, OpOMHI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMHU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAKpPO- U MUKPOMUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BEUICCTBA.

Xumnueckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBJICHUSA. XUMUYECKAsl peakluus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH n Ilepumonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XuMU4YeCcKux 3iaeMeHToB J[.1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomHbI. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaJUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX AaTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (mosisipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PpEETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XHMHYECKOH CBSI3U

4.1

4.2

Baxwneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCIUHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECcoJIeOOpa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘{eCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COC}II/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCcHAOB HemerawwioB: cepol (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha mpUMEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0mme XUMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM U a30THOM KHCIIOT.

[Tony4yenue kucnot

OO0me XxuMHYeCcKue CBOMCTBA cpenHux coie. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB
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I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COC,Z[PIHGHPII;'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peaKInK, TEPMOXUMUUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHS] M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_II/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloOBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE  OKpYyXKaroled cpelapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIIK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHe MapHUKOBOTO 3 dekTa,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xossiicTtBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, YrJIeBoAaX — U UX

POJIA B ) KU3HU YCTIOBCKA




Pacuérrr:

7.1 o ¢popMysiaM XUMHYECKUX COSAMHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
» Xumus, 8 kinace/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

Tabmuupr: Ilepuoguyeckas cuctema XuMuUyYeckux »diemMeHtoB J[. U.
MenpeneeBa, Ta0auIa pacTBOPUMOCTH, AIEKTPOXUMUUYECKUN DSl HANPSHKEHUS

MCTaJIJIOB

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. O.C. I'abpuensn, [1.B. Pemeros, N.I'. OctpoyMoBa «3aauu 10 XUMUU U
crocoObl ux pemeHus» - M.: «JIpodar

2. H.C. I1aBnoBa, «/lugakTuaecKue KapTOuKH — 3aJjaHus 0 XUMUH 9 Kiracey - M.
«IK3aMeEH»

3. M.A. Psa6os, E.}O. Hesckast, «TecTsl mo xumuu 8 Ki1acc K yueOHUKY

O.C. I'abpuensaa» - M.: «9k3aMeH»

4. KoHTpoJibHBIE U TIPOBEPOUHbIE pa00Thl XUMUs K yueOHuky O.C. ["'abpuensHa
«Xumus 9. — M:. «JIpoda»

5. I'abpuensu O. C., Octpoymos U. I'. HacTonbHas kHUra yuuresns. XuMus.9 Kii.:
Metoauueckoe nocooue. — M.: JIpoda

6. Xumus. 9 xi.: KoutponbsHbie U mpoBepouHbie padoThl kK yueOHuky O. C.

[Nabpuensna «Xumus. 9 / O. C. I'abpuenss, I1. H. bepeskun, A. A. YiiakoBa u

ap. — M.: [Ipoda



7. 'abpuensu O. C., Octpoymos U. I'. U3zygaem xumuro B 9 ki.: Jlunakruaeckue
Marepuaibl. — M.: bimk mmroc
8. I'abpuensn O. C., Bockoboitaukosa H. I1. Xumus B Tectax, 3agayax,

ynpaxHeHusx. 8 - 9 k1. — M.: JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmunoreka ILIOK https://m.edsoo.ru/7f41837¢c

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

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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