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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MOPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeayCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaroluxcsi, ONpeaeNseT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIel U3y4eHUs peIMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM €IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIesITEIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOW CBA3H;

— TpeacTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUp»,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEHHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPH HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IN, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE YMCHHUH OOBSCHITH W OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJBb3YysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMHUH, TPUMEHSTh HMX TpPH PEHIeHUU Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (¢dopmupoBaHHe y OOydYalOIMXCA T'YMAaHHUCTHYECKUX OTHOIICHUI,
MOHUMAHUS IICHHOCTH XUMHUYCCKAX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
11e71eco00pa3HOTO TOBEJCHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXPAHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJEPXKXAHUE OBYUEHUA

8 KVIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBas A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUM.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MuecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKHX BEUIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKAa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peaKIHil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEACHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnoponx — 3jeMeHT U mpocroe
BemecTBo. Haxoxknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
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MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(GUKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, (U3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpileHHbIe ¥ HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B MpUPOJIE U B KU3HU 4YeloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [ToilydueHre OKCHIO0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHMCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEIECICHHUE CONEPKaHUsI KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C o0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpHAJIOB),
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UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3auMmopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuoauueckud 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTEeTBbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M MIECJTOYHO3EMEIIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas W JIUHHONEpuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbl U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (TOJisipHass W HEMOJISIPHAs)  CBS3b.
DJEKTPOOTPULIATENTLHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
FUAPOKCUIA LHMHKA C pPAacCTBOPAMHM KHCJIOT M WIENOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKUUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu
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Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYILECTBIISIETCS YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYecKasi peaKkIus

[lepnogmueckuit 3akoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLU U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOSHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJjaccaM HEOPraHUYeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, 1o
W3MEHEHUIO CTEMEHEeW OKMUCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIGKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBneHue  ypaBHEHUU
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalI€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMALMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  pEeakiuii  HOHHOrO  OOMEHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKeHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJOTCHOB. XHMHUYECKHME CBOMCTBA HA MPUMEPE  XJIOpa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeETaulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

Obmast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYeCKue cBorcTBa. OKCHUABI CEpPhl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kmciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOco0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLUs Ha
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cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIU,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyyeHue U npuMenenue. Coiau aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MUYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEpAJIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJM0EMOB). dDocdop,
ayyoTpornHele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKHUCJIEHHUS.  YTIJEepoAd,  auIOTPOIIHbIE
Moau(UKalMM, pacIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHUCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHa"aNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KMpaX, OeNkax, yrieBojax — U X
poiMi B JKH3HM UeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTH. BajkHeWIMe CTPOUTENbHbIE MaTEpHaIbl: KEpaMHUKa,
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CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIBb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkarolme (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHATIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUs caxapa I0J JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HMUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOoeOUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), U3Y4YCHHUE MoZzenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBINIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaJUIOB. MeTtaymndeckasi CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTtaioB. [loHsTHe O KOppO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
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TUJIPOKCUAB HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU HUX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuoguueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Mpupoe. PU3NUeCKUe 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10keHre B [leproindeckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npoOJieM.

Xumuyeckuui IKCnepumenm:

nu3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, TOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu
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Peanmnsanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaAK U MOHATHUH, SBJSIOIIMUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHHE, IMTAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCSA
PYKOBOJICTBOBATbCS CUCTEMOW IO3UTHUBHBIX [IEHHOCTHBIX OpHEHTAlMil H
pacILIMpEeHne OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(poOpManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEHYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TO3HABAaTEIbHBIX 3a/Ja4, BBIOJHEHHUH XHWMHYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe OTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLIUE
OCHOBY JI1 IOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBbIE Ui OOBACHEHHUS HAOMI0JAaeMbIX MPOLECCOB U SIBICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TIO3HAHHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTyPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJLHOU TPACKTOPUHU MPOJIOKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) PK0JIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOJACHUS
npaBuJ 0€30MMacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPEON, ISl NTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIO0ATBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOU
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HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIAHUPOBAHHUIO W OCYIIECTBICHUIO YICOHOU
JIEATESIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHUN (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHE pacCyXIAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHUN),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMylia W YypaBHEHHUE
XUMHYECKON pPeakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH U UHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO WH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOHWHAITUSIMU,

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TNHMCBMEHHBIX TEKCTax; JeJIaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OTHI U APYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBIICHHOW IIE€JNIHU, YMEHHUE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pPe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
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JEUCTBHM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETAUN, MPeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTHOH, aHUOH, PACTBOP, MaccoBas JOJsl BEIIECTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYK) CHUMBOJUKY JUJISI COCTaBJICHHS (Qopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[IOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», mManbsie u
OONbIIME TEPHUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckux osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCIIO dJIEKTPOHOB
U pacTpeeICHUE UX 0 YJIEKTPOHHBIM CIIOSM);

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYIHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3aluIo, KiIacCu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiisi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTuMble W
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTAIUIMYecKas peméTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJCHHS (HOopMyl
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pa3iuuath TMOHATHUS «rJaBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX 10 JJICKTPOHHBIM  CJIIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (hEKTy, 0 W3MEHEHHUIO CTEMEeHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEJIbHYIO MOJICKYJISPHYIO U MOJIIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe I[paBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPaHUIO
ra3zo000pa3HbIX BEIIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJIEHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBLIE)
KonTpoabHbie IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
€CTECTBO3HAHHUS U
1.1 B 5 2 https://m.edsoo0.ru/YNVIX660G
MPaKTUYECKOU JeATECIbHOCTH
YyeJIOBeKa
BemecTBa 1 xuMuueckue
12 n 15 1 https://m.eds00.r/ONNXR1VFQ
peakiuu
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bosznyx. Kucnopon. IToustue
2.1 X poA 6 https://m.edsoo.ru/D5SBORTY30
00 okcHamax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edso0.1u/5D61JZ6PS
KHCJIOTaX U COJIIX
Boxa. PactBopsl. Ilonsarue 00
2.3 A p 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBaHHUAX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edso0o0.ru/0T5SASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KJIACC
KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpEeHME U yrayOieHne 3SHaHUN
1.1 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO1ue cBoiicTBAa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinie MeTaibl 1 UX COSOUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
BemectBa u Marepuainsl B )KU3HU
4.1 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon 5 N
JIEKTPOHHbIE HU(PPOBbIE
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

IIpenmer xumuu. Pone XuMuu B KU3HU

1 1 https://m.edsoo.ru/L62DS2CZR
yenoeka. Tena u BemecTa

2 IlonsaTue o0 MeTo1ax MO3HAHUS B XUMHUU 1 https://m.edsoo.ru/9ZJAEW050
[TpakTrueckas pabota Ne 1 «IIpaBuna

a0O0ThI B Ta00OpaTOpUH U IPUEMBI

3 p patop p 1 1 https://m.edsoo.ru/LSEW4353D
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl

4 B . 1 https://m.edsoo.ru/6TME21FW8
pazzieneHust cMmecei
[IpakTuueckas pabora Ne 2 «Paznenenue

5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 1 https://m.edsoo.ru/K3LSSMCRY
COIIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)

7 1 https://m.edsoo.ru/AH3D4DNAX
XUMUYECKHUX AJIEMEHTOB

8 [IpocTeie U COXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXIBSTI9S5

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.

10 Xumnueckas popmyna. BaieHTHOCTD 1 https://m.edsoo.ru/IMC496FX6

aTOMOB XUMHYCCKHX 3JICMCHTOB
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OTHoOcHUTENbHAsA aTOMHAas Macca.

11 https://m.edsoo.ru/PIZPCIMDX
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca
MaccoBast 101 XUMHYECKOTO dJIEMEHTA B

12 a https://m.edsoo.ru/GHV58QMVE
COEIMHEHNHN
KommuectBo BemniecTBa. Mons. Monspnas

13 - p https://m.cds0o.ru/368UNLS Y2
Macca
dusnueckue U XUMHUYECKHUE SIBICHUS.

14 https://m.edsoo.ru/YZM8S6ATH
XuMu4ecKas peakuus
[Ipu3Haku u ycaoBusi IpOTEKaHUs

15 . https://m.edsoo.ru/N6DVNJKQ5
XUMHYECKUX peaKIui
3aK0H COXpaHEHUsI MaCChl BEIIECTB.

16 https://m.edsoo.ru/MSDS4IHVM
XHWMHUYECKUE YPABHEHUS
BrIunciaenus konnyecTBa, MacChl BEIIECTBA

17 . https://m.edsoo.ru/LUY9U3EQE
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil
Knaccudukanmss XaMUYECKUX peakIiui

18 (coennHeHUs, Pa3N0KEHUS, 3aMEIICHHS, https://m.edsoo.ru/I 4807LLAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKJIoNneaucT. O000IIEeHNEe 1 https://m.edsoo.ru/PI1WARH3AB
cUCTeMAaTH3aIusA 3HAHUI
Kontpoabnas padora Nel mo teme

20 p P https://m.edsoo.ru/ON62SNERU
«BerecTBa U XUMHUYECKHE PEAKITUN
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.

21 Kucnopon — sneMeHT u npocToe BEIIECTBO. https://m.edsoo.ru/ XONONRN 1P
O30H
dusnyeckre 1 XUMHYECKHAE CBOMCTBA

22 KHUCIIOPO/Jia (peaKIuu OKUCIEHUS, TOPEHHE). https://m.edsoo.ru/FBS1JRKMB

ITousitue 00 OKCHaax
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CrniocoObl MoTy4eHus KHCI0opo/ia B

23 1a00paTOPUU U MPOMBILUIEHHOCTH. https://m.edsoo.ru/VIWB6A2RD
[IpumeneHnue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu,

24 MOHATUE O TEPMOXUMHUYECKOM YPABHEHUHU, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHAOTEPMHUUYECKHUX PEAKLIUIX
TormmBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI ero https://m.edsoo.ru/USNY5UUW?2
MpEeA0TBPALLIEHUS
[IpakTuueckas padora Ne 3 o reme

26 «[lonmydenne u coOupaHue KUcIopoaa, https://m.edsoo.ru/5516UHX3R
W3yYEHHUE €r0 CBOMCTB»

27 Bogopon — oement u poctoe BeiiecTso. https://m.edso0.r/WD392ACWB
Haxoxnenue B mpuponae
®du3nyecKue 1 XUMHYECKHE CBOMCTBA

28 https://m.edsoo.ru/0SZ28459R
Bozopoza. [Ipumenenue Bogopoa

29 IToHsiTHE O KUCIIOTAX U COMSAX https://m.edsoo.ru/TMWNIVC43

30 (TIOCOObI MOMYHEHIA BOAOPOAA B https://m.edsoo.ru/C9TO9UCIP
nabopatopuun
[Tpaktuyeckas padora Ne 4 o Teme

31 «[lony4yenne u cobupanue BOAOPOA, https://m.edsoo.ru/SS3IWAX33K
U3yYEHUE €TI0 CBOWCTB)

32 MounspHblii 00bEM Ta30B. 3aKOH ABOTaIpo https://m.edsoo.ru/M3KSO1QDQ
Brruncienus o0bEMa, KOJIMUeCTBA

33 BELIECTBA ra3a M0 €ro U3BECTHOMY https://m.edso0.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA HJIH 00BEMY

34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO hitps://m.cdsoo.r/9TOBAXABY

PCaKu Ha OCHOBC 3daKOHaA 00BEMHBIX
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OTHOILIEHUH I'a30B

35 Ddu3znyecKkrue U XUMHUYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/7AOGEFZK4R
CocraB ocHoBanuii. [lonsarue 00

36 https://m.edsoo.ru/IXB2W6IVL
WHJIUKAaTOpax
Bona kak pactBoputens. Hackienusie u

37 HEHACBIILIEHHbIE pacTBOPbL. MaccoBas 101 https://m.edsoo.ru/MKHXPOFH4
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
«IIpuroroByieHUE PacCTBOPOB C

38 . . . . https://m.edsoo.ru/WXUKPAUOA
onpeaec€HHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEILIECTBA»
KonTtponsnast padora Ne2 o reme

39 https://m.edsoo.ru/JIM7935DRY
«Kucnopoa. Bogopoxn. Boga»
Oxcuapl: cocTaB, KnaccuhuKaus,

40 A (uca https://m.edsoo.ru/STESIINAY
HOMEHKJIaTypa
ITonyuenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/8JAZ9YWS2
OKCHJIOB
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS,

42 https://m.edsoo.ru/SU397HUS5C
HOMEHKJIaTypa
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA

43 . https://m.edsoo.ru/GD9A28ROE
OCHOBaHMI
Kucnotsl: cocras, kinaccuduxarus,

44 https://m.edsoo.ru/Q6U4WEBK7
HOMEHKJIaTypa

45 [Tonydyenune u XuMHUYECKUE CBOMCTBA KUCIOT https://m.edsoo.ru/Z2GCRN45W
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI

46 (cperme) }:p https://m.edsoo.ru/JISNUIMITJ
MOJTYYCHUS, XHMHUYECKUE CBONCTBA

47 [IpakTuueckas padora Ne 6. Perenue https://m.edsoo.ru/S8D13JF7V
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SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI»

I'eneTnueckas cBI3b MEXKIY KiiaccaMu

48 . https://m.edsoo.ru/YDS6ZRE31
HEOPraHUYECKUX COCAMHEHUN

49 O0001IeHre U CUCTEMAaTU3aIl|s 3HAHUI https://m.edsoo.ru/STBUOEEYN
Kontponbnas padora Ne3 o teme

50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX https://m.edsoo.ru/AFA7IDULD
coeauHeHm"
[TepBbie MOMBITKH KiIacCUpUKAITTN

51 XUMHYECKHUX 2JIEMEHTOB. IloHsaTHE O https://m.edsoo.ru/COV3CC214
rpYIIax CXOJHBIX AJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas

52 CHCTEMa XUMHYECKUX deMeHTOB /I. H. https://m.edsoo.ru/X9F1NR3U8
MenneneeBa

53 [Iepuoasl, rpynmnsl, MOATPYIIILI https://m.edsoo.rt/NQMWWIRXN
Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.

54 https://m.edsoo.ru/IMUDOMRSH
N3oTorms
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepnonnueckoit cucremsr /1. 1. https://m.edsoo.ru/T9SYNVEB2
Menneneera
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa

56 1o ero noJjioxkeHuto B [lepuoanyueckoit https://m.edsoo.ru/YIPO4OMDX
cucteme /1. 1. Menaeneena
3nauenue [lepuoanyeckoro 3akoHa s

57 PA3BHTIA HayKit H mpaKTikit. J1. 1. https://m.eds00.ru/SZDSXEQOP

MenpeneeB — y4€HbIN, NIEIATOT U
TpaKIaHUH
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PesepBHbIil ypok. O0001ICHNE U

58 cucreMaTHu3anus 3HaHui / Beepoccuiickas 1 https://m.edsoo.ru/ZCQTRPO8Y
npoBepouHas pabora
Kontpoinbnas padota No4 o teme

59 «Ctpoenue aroma. XuMUYecKas CBS3b» / 1 https://m.edsoo.ru/FTIZF99OWE
Bcepoccuiickas mpoBepouHas pabota
DIIEKTPOOTPULIATETLHOCTH aTOMOB

60 POOTPHT 1 https://m.edsoo.ru/HZA110ED8
XUMHUYECKHX 3JIEMEHTOB

61 Honnast xuMuueckas CBsi3b 1 https://m.edsoo.ru/3SY 1RJKVI

62 KoBanenTHas noyisipHasi XuMHU4YecKas CBs3b 1 https://m.edsoo.ru/EOL3IMT2AE
KoBanientHast HenossipHasi XUMUYECKast

63 1 https://m.edsoo.ru/9Y VR3FUXI
CBSI3b

64 CreneHb OKUCIECHUS 1 https://m.edsoo.rt/RA6CVXM66
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC

65 1 https://m.edsoo.ru/ZXNCA7DOZ
peaxiuu

66 OKUCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edso0o.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U

67 CHUCTEeMaTU3alWsl 3HaHUH 110 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoenue atoMa. XUMHUUYECKasi CBA3b»
Peseprubiit ypok. O60011eHIE U

68 P P ill 1 https://m.edsoo.ru/7DNRBZ948
cHUCTeMaTu3aIus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KUIIACC

Ne i/

Tema ypoka

Ilepuonnueckuii 3akoH. [lepuoauueckas
cHCTeMa XUMHYECKuX siaeMeHToB Jl. H.
MenneneeBa

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTpOHHbIe U pOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX
NIEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB

Buapl XuMu4eckoi CBSI3H U TUIIBI
KPHUCTAJUIMIECKUX PEIIETOK
KonTpoabHnas padora Nel no Teme

«[ToBTOpEHUE U yriaybaeHue 3HaHui
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»

https://m.edsoo.ru/ WTOIWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

Knaccudukanust XuMU4ecKux peakiuii no
Pa3JINYHBIM IIPU3HAKaM

IToHsATHE O CKOPOCTH XUMUYECKOU
peakuuu. [ToHsiTHE O TOMOTE€HHBIX U
TeTEPOTEHHBIX PEAKIUSIX

IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTH
XUMHYECKOM PCaKIUn U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUS

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC

https://m.edsoo.ru/X8XAE7E2]

https://m.eds00.ru/6VLXCYY7N

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V11026
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peakIuu

Teopus 3AEKTPOIIUTUYECKON JTUCCOIHAITIH.

10 https://m.eds00.ru/2KCYCILZ16
CwiibHBIC U CITa0bIe DJICKTPOTUTHI

11 HoHHbIE ypaBHEHHUs peakui https://m.edsoo.ru/VN2SBONIR
XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHUH B CBETE MPEACTABICHHUI 00 https://m.edsoo.ru/SHH81YVXI
3JIEKTPOJIUTUYECKON AUCCOIUALINUI
XuMHYECKHE CBOMCTBA COJICH B CBETE

13 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM https://m.edsoo.ru/ETD5QTS4G
JHUCCOLHAIAN

14 [TonsiTue 0 ruapoOaU3e colien https://m.edsoo.ru/9JFRAVESW

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/FEEIZRMBG
[Ipaktuyeckas padora Ne 1. «Pemenune

16 https://m.edsoo.ru/7VXTFHIT4
HKCIIEPUMEHTAJIBHBIX 337129
KonrtponsHas pabora Ne2 o teme

17 «INEKTPOIUTUYECKAS] TUCCOLIAALIHSL. https://m.edsoo.ru/9RKLZDNUX
XUMUYECKUE PEAKIIUU B paCTBOPAX)»

18 Obmas XapaKTeprCTHKa TJIOTCHOB. https://m.edsoo.ru/NNYKYZF12
XUMHYECKUE CBOICTBA HA IPUMEPE XJI0pa
XmopoBogopoa. CoJisiHast KHCIIOTA,

19 XMMHYECKHUE CBOMCTBA, MOJYyYCHUE, https://m.edsoo.ru/CWVSHCD2M
MIPUMEHEHUE
[TpakTrueckast padota Ne 2 o teme

20 «ITonmyyeHue COMAIHON KUCIOTHI, U3YYEHUE https://m.edsoo.ru/PVEXTYWEG
e€ CBOMCTBY
Brruucnenust no ypaBHEHUSIM XUMHUECKUX

21 pEaKIHii, €CII OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/4BISHO70F

N30BITKE
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22

23

OO0mas xapakTepucTruka 3JeMeHTOB VIA-

TPYIIIBI
AmnoTponHbie MOIU(UKALIUY CEPBHI.

Haxoxnenue cepbl U €€ COCTMHEHUH B
npupojae. XuMUYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

26

27

28

Oxkcuppl cepbl. CepHast KUCIIOTA,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHUE

XVMUYECKUE PeaKiluy, JIexKalllie B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus
CEpPHOM KUCIOThL. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI

Brruucnenue maccoBoil 101 BbIXOAa
MPOJIYKTa Peakluu

OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-
rpynmsl. A30T, paclipOCTpaHEHHE B
npupoje, GU3NYECKue 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186 WN

https://m.edsoo.ru/WAHRMB976

29

AMMHUak, ero Gpu3nYecKue 1 XuMHYECKUE
CBOICTBa, MTOJIy4€HNE U PUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

31

[TpakTiueckast padota Ne 3 o teme
«[Tomyuenmne ammmaka, U3ydeHUe €ro
CBOMCTB»

A3oTHas KHCIOTa, € Ppusnueckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/JORP641F]

https://m.edsoo.ru/U2DYEDMYE
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32

33

34

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMru4yecKkoe 3arpsi3HeHIe
OKPY>KaIOIIeH Cpeibl COeTUHEHUSMH a30Ta
®docdop. Oxcua pochopa (V) u
dbocdopnas kuciaota, puznyeckue u
XAMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnons3oBanue ¢pocdaToB B KaUECTBE

MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

35

Yrnepon, pacupocTpaHEHHE B IIPUPOJIE,
¢du3nUecKre u XUMHYECKHE CBOWCTBA

https://m.edsoo.ru/DWOM6SUUL

36

37

38

Oxcuppl yraepona, ux pu3ndeckue u
XUMHUUYECKHE CBOICTBA. DKOJIOTUYECKUE
Ipo0JIEMBI, CBS3aHHBIE C OKCHJIOM
yraepona (IV)

YroJibHast KUCIOTA U €€ COIU
[Ipaktrueckas padota Ne 4 o Teme
"ITosrydeHne yrieKucioro rasa.
KavecTBenHas peakuus Ha kKapOOHAT-HOH'

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHOHDG6IPA

https://m.edsoo.ru/G2HZXQGCS

39

[TepBoHavabHBIC TTOHATHS 00
OpTraHWYECKUX BEIECTBAX KaK O
COCIMHEHUSX YIIIepoaa

https://m.edsoo.ru/30TIZ109Z

40

41

Kpemuuii u ero coenuHeHust

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«Baxkneinrne HeMeTalIbl 1 UX
COE€TUHEHMS

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7ES8DOD7Z
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Kontpoinbnas padota Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX https://m.edso0o.ru/S85J9UGH3
COCUHCHHUS»
OO0m1as XxapakKTepuCcTUKa XUMHYECKHX
3JIEMEHTOB — METaJIOB. MeTainaeckas
43 https://m.edsoo.ru/XK1GYPCO1
CBSI3b U METaJUITMUECKask KPUCTAIITMIECKast
peumérka. PU3NYECKUE CBOKMCTBA METAIIIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUYECKUN P HAIPSHKEHUIM https://m.edsoo.ru/Z7YRNPAEW
METAaJIJIOB
OO61mue criocoOb!I TOTYYSHUST METAJLIOB.
CruiaBbl. Beraucnenus mo ypaBHEHUSIM
45 . https://m.eds00.ru/G54GDQI2D
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3
PEareHTOB COACPKUT ITPUMECH
46 [TonsiTue 0 KOPPO3UU METAILIOB https://m.edsoo.ru/4FIGDOWOW
47 [[lenouyHbIe METATIIBI https://m.edsoo.ru/X1B4BPUW?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTHSI https://m.edsoo.ru/Q4DX0G3U9
[[lemoyHO3eMENbHBIC METALTBI — KaJIbITUH
49 . https://m.edsoo.ru/REOCDY0K6
Y MarHui
50 Baxneiimme coeqUHCHNS KalbIIHs https://m.edsoo.ru/CIR96CMZA
51 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI https://m.eds0o0.ru/O5SPXGG1BE
52 HKeEeTrocTs BOZEL M CIOCOGH €8 https://m.edsoo.rt/WFMBFTTTP
yCTpaHEHHs
[TpakTrueckast pabota Ne 6 o Teme
53 " KECTKOCTE BOALI 1 METOEI €6 https://m.edsoo.ru/NFIROKBS&J
ycTpaHeHus"
54 AnroMuHUT https://m.edso00.ru/9ZJ8RDI1TV
55 AmMdoTepHbIe CBOMCTBA OKCHIA U https://m.edsoo.ru/NI5SKIIOJ5
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THAPOKCH]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
Oxcunpl, rtuapokcuanl U coim xene3a (II) u

57 A AP a (I https://m.edsoo.ru/IRTUBLAMP
xenesa (I10)

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckas padora Ne 7. Perenue

59 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/ZN7GOQSMX
«Baxuelime MeTaylIbl U UX COEOUHEHUS
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakIuii, eciii OJIMH U3 PEareHTOB JaH B

60 M30BITKE WU COJEPKUT PUMECH. https://m.edsoo.ru/AYD2HESTY
Brruncienns MaccoBoil 40U BBIX01a
MPOJIYKTa PEaKIUU

61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/BSTOVTKOP
KoutponsHaasa pabora Ne4 o reme

62 POILHAA P hitps://m.cds00.ru/703C804GN
«Baxknennne MeTaIbl U UX COEIUHEHUS»
BemectBa 1 maTepuanbl B IOBCEIHEBHOM

63 https://m.edsoo.ru/OFI32JMTO
SKU3HU YEJI0BEKa
XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH

64 p Py B https://m.edsoo.ru/9ANGYEYQI
cpenbl
Ponp xumuu B pelieHnn 3KOJ0TUYECKUX

65 https://m.edsoo.ru/180Q203Y28
npodiem
PesepBurrii ypok. O000111€HIE U

66 P P \I,H https://m.edsoo.ru/DT1BAS5U4
cucTeMaTu3anusa 3HaHUi
PesepBHbIil ypok. O000IIEHHE U

67 p P \I,H https://m.edsoo.ru/P52TJZNXV
cUCTEMATH3aLUs 3HAHUN
PesepBurrii ypok. O000111€HIE U

68 p P HI https://m.edsoo.ru/TMK36TIZG

cHCTeMaTHu3alus 3HaHU!
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

1.3

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KjJaccu(uKalus — peaklMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 13K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBast 10Jisl BeulecTBa (IIPOLeHTHAs! KOHIIEHTpAI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKUX MOHSTHH H
MPUMEHSITh 3T MOHATHUS IPU ONHMCAHUU BEIIECTB U UX MpEBpaIlleHU
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUS (OpMyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

L.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B OWMHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKkIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB

1.8

BBIUHCIIATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COEIMHEHMS,
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1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE,  MOJEIIMPOBAHMUE,  DKCIEPUMEHT  (pEajbHBIl U

MBICJICHHBII )

ITo Teme: «Bakueimme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

24

2.5

2.6

2.7

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3NpPOBAThH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO pACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (peHondTaaert, METUIOPaHXK U IpyrHe)

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKINu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB . M. MenpaeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIC pcakuuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSITHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aroma, aToMHash oOpOWTanb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJIKIpPHAA KOBAJICHTHAA CBA3b,
AIIEKTPOOTPHUILIATEILHOCTh, HMOHHAsl CBS3b, HWOH, KAaTHOH, aHUOH,

CTCIICHb OKUCJICHUA
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3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh U XapaKTepH30BaTh TaONM4HyO Gopmy llepuomudeckoit
CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3U4aTh MOHATHUS «TJIABHAS
noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHE) epuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUUYECKUX DJJIEMEHTOB OT UX TNoJiokeHus B Ilepuoamueckoit

CHCTCMC

3.5

COOTHOCUTH  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apaj sjapa, oOliee 4YuCiIo

QJICKTPOHOB U PACIIPCACICHNC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHSATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAsl AMCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuum, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas CBA3b  (KOBAJEHTHAas, HOHHa,
METaJUINYecKast), KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUA U
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IIPUMCEHATH OTHU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalibl U HUX

COCIUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
[IpUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHHUI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKHUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAIOIINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymbdar,
TUAPOKCUIWOHBI, KaTHUOHBI aMMOHMs, HOHbI H3YUCHHBIX MCTAJIJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIasl CPENA»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIIECCTBA, KOPPO3Usd METAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpaIlMM MBICIUTSIIBHON JEATCIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,

BBIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3E — 1 U3YyUCHUA




© MAOY I'umuazus Ne 86. Padouasi mporpamma y4e0Horo npeamera « Xumus. 8-9 kiiaccbn»

CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HAONIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC TTOHATUA

[Ipenver xumuu. Ponb XUMuUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsTre 0 MeToAax Mmo3HaHusl B XUMUU. YncThlie BemecTBa U cmecH. CrocoObl
pa3neneHus cmecen
ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

1.4

1.5

1.6

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 70 XMMHUYECKOTO 3JIeMEHTa

B COCTUHEHUH

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHYECKHX COCAVMHEHUN
dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0#, ¢ MpaBUiIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHHe (U3MYECKUX CBOWCTB 00paslioB
HEOPraHMYECKUX BEIIeCTB, HaOogeHne (u3mdeckux (IUIAaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KHIIEHUE W KOHJCHCAIUsS BOJbBI) U
XUMUYEeCKHX  (TOPCHHE CBEUYW, NPOKAJIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUHM, HAOMIOJEeHHWE U ONHCaHUE
NPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHMX peakuuid (pas3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM
conu meau(1l), n3yuenue cnocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,

bunsTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
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O4YHUCTKH HOBapCHHOﬁ COJn, Ha6J'IIO,I[eHI/IC M OIIMCAHUE PE3YIIbTATOB IIPOBEACHUA
OIIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC MozAeaeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

2 Baxneliye npencraBuTenn HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT U mpocroe
BerecTBo. HaxokaeHwe kuciaopoja B mpupoje, (Gpu3udeckue U XUMHYCCKHE
2.1 cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TennoBoit 3pekT XUMUIECKON peaklvy, TEPMOXUMHUECKHUE YPaBHEHHSI, K30~
2.2 Y SHIOTEPMUUYECKHE PeaKIMu. TOMINBO: YIoiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
2.3 du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! u comm
24 MounsipHblii 00bEM Ta30B. Pacu€Thl M0 XMMUUYECKUM ypaBHEHUSIM

®dusnyeckue CcBOWCTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBI.
HacellieHHble 1 HEHACBILEHHBIE PAacTBOPHI. PaCTBOPUMOCTH BELIECTB B BOJE.
55 MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
' OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpupoJe. 3arps3HeHWe NpUpoaHBIX BojA. OXpaHa U OYMCTKA

MMPUPOAHBIX BOIX

Knaccudpukanus nHeopranmueckux coeaunHeHudd. Oxcuapl. Kiaccudukanus
Y OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcujaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHIOB. [losrydyeHne okcuoB

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPacTBOPUMBIE
2.7 ocHoBaHus. HomeHnkiiarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHu. [Torydenne ocHOBaHMM
Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucinor. ®Ousuueckue u

2.8 XUMHYECKHE CBOMcTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

29 Comu. Homenkinarypa coneil. @usnueckre M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue coneit
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2.10 ['eneTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTAaHMYECKUX COCTUHEHUIN

XUMHYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE COJAEpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNE B3aUMOJICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS M MPEKpallleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHMCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Meau(Il) (Bo3MoKHO HCTIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
511 MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIEN pacTBOPEHHOTO
' BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTaJIaMU (HaTpUEeM M KaJbIHeM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIO/JIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOoYel, H3ydeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
METaJUIAMH, PeaKIUi HeUTpaIu3aluu, MoJIy4YeHuEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOIO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
3 J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
31 TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMU4YeCKHux 31emeHToB J[. 1.
Meneneesa. Koportkonepuognas 51 JUIMHHOIIEpUOAHAS (bopmbI
3.2 [lepuoauueckoit cuctembl xuMuueckux adnemeHTtoB [[.M. Menneneesa.
Ilepuoasl u rpynmbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa

33 Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX HIIEMEHTOB
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3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIeMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpeHue, peakliuu pas3ioKeHUsl, COEIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi U HX
COEMHEHHII B COOTBETCTBMHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeakIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4acTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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110 Y4aCTHIO KaTaJ’II/ISaTopa) . 9K30- u SHAOTEPMHUYCCKUC pCaKuuu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
14 TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWu U TIOJO0XKEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
s OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMKM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
1.6 Peaknun nonHOTO OOMEHA. YCIIOBHS MPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHMs peakiuid. CBOMCTBa KHCIOT,
OCHOBaHMH U cCoOJell B CBETe NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakini Ha MOHBL. [loHsATHE O THAPOIM3E Coei

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAITMYECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTHM XHWMHUYECKOW pEaKIuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
- JIMCCOIMALNK  KHCJIOT, INeNoue u cosell  (BO3MOXKHO —MCIOJb30BaHHE
' BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE rasa,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHTENBHBIX PEaKIUil (FOpeHHe, PeaKkIy Pa3IoXKECHUs, COSAUHEHHUS);

pacrno3sHaBaHUC HCOPIraHUYCCKUX BCIICCTB C ITOMOIIBIO KaUCCTBCHHBIX pCaKL[I/Iﬁ

Ha MOHBI;, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4
2 Hemeramuisl U UX coeTUHEHUS

OO6mrast  xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NIeCcKrue CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUIaMH, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YE€HHE, MpUuMeHeHue. [lelicTBue
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2.2

XJIopa U XJIOPOBOAOpOJa Ha OpPraHMU3M YCJIOBCKaA. Baxwneimne XJIOpUIbI 1 HUX

HaxO0JICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT U crenuduieckue). XUMHUISCKHUE
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ COeNMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 IpcaoTBpallCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
dbusznueckrue U XUMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK,
ero (u3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTA, €€ MOJIydEHHUE,
¢du3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKoe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIVIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMK, PACIpPOCTPaHEHHE B MpHUPONE, (U3NYECKHE M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B nmpupone. OKcuabl yriepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM
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yriepona(IV); rumores3a rio0anibHOrO TMOTEIUICHUS KIMMAaTa;, MapHUKOBBIH
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOMCTBa, MOJyYeHHE M MpHMeHeHHe. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBIINUICHHOCTU U

CEIIbCKOM XO03SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BOKHBIX BEILECTBAX: XHUpax, O€IKax, YIrJIeBoJax — M HUX POJH B KU3HH
yeroBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHKE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MTOBCETHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue o0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH W HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlOB), 0Opa3laMu
a30THBIX U (HOCHOPHBIX YAOOPEHUH; TOIyUeHHE, COOMpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KauyeCTBEHHBIX pPEaKIMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmaza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
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IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMKi Ha KapOoHAT- u
CWJIMKAaT-UOHbl M H3y4eHHE NPU3HAKOB MX IPOTEKaHUs; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM NIPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl 1 UX COCANHCHUA

Mertamisl 1 uX COCOAUHCHU

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckoi cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYecKasl ~KpUCTa/lInyeckass pemeérka. DJEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTauibl: NosiokeHHe B llepuonmdeckol cUCTeME XHMHUYECKUX
anemeHToB JI.1I. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl U
THAPOKCUIABI HATPUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeIUHEHUN

34

[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kaublus. BaxkHelmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxxkenue B llepuonmyeckoil cucteMe XHMHUYECKMX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMHYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApOKcUabl u conu xkene3a(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOJIyYCHHUE

3.7

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

X (u3nUeckUMH CBOMCTBAMHU; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
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X COCOIUHCHUA

4 XUMUs U OKpyKarolas cpeaa

4.1

OTPABJIEHUAX

4.2

MMPOAYKTBI UX Hepepa60TKH, HX pOJIb B 6BITy " TPpOMBIITJICHHOCTHU

4.3

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)

(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KaidblUsg M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB IKECTKOW BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEaKIIUi HA WOHBI
(Marausi, xanbius, anroMuHus, uuHka, skeneza(ll) u sxenesa(Ill), memu(Il);
HaOJII0JICHUE W ONMHCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
nccaenoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCH]IA

IUHKA; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «Baxxaennme MeTamiIbl 0

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OCHOBBI  DKOJIOTHYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arps3HEHHue
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.

[IpupoaHble HMCTOYHMKHM YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHANIOB (CTEKIIO, CIIJIaBbl
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IMPOBEPSIEMBIE HA OI'S 11O XUMHU TPEBOBAHUSI K
PE3YJBbTATAM OCBOEHHMS OCHOBHOW OFPA3OBATEJILBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHATbLHON J1eSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIMUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npopeccuoHaabHON AesITENbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIHA
00bEM, OKCHJI, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
pEaKIys, pEaKIUH COCAMHCHHUS, PEaKIHH pPAa3JIoKEHUS, PEaKIUH
3aMeIleHUs, PeaKkIUu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJSI XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAacCOBast IOJISl M TPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast
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opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaLIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass pelérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, AJIEKTPOJIUT U HEJIEKTPOJIMT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro  OoOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE peaKluy,
CKOPOCTb XMMHU4YECKOW peakuuu, Kataimsarop, IIJK, xkopposus

MCTAJLJII0B, CILJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4Hclie MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBBbl,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHX IPOLECCOB HA OPTraHU3M YEJIOBEKAa M OKPY)KAIOILYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpupOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpEeBpalleHUsIX M IPAaKTHUYECKOM MPUMEHEHHMH U yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaT€HBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TIOHATHIHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,
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YpaBHEHUH  XUMHUYECKHMX  pEakKIMid; OCHOBAMHM  XMMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOIN)
YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB ®W 3aps sapa, oOIiee YuciIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS U KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
MOJATPYTIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEAKIIUU
8 YMeHue onpenensTs:
g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
g2 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHCJIMUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHii,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
92 metamuioB [-ITA rpynm, amomunaust, meau (II), muaka, xenesa (I u
' II), oxcuaet yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEepU30BaThb CBOMCTBA  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PacuéThl):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHUEe chopMynIHpoBaTh MpolieMy u
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHS B IEISIX COepeKCHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYEHUE U OmHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,
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HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Ifl

13.2

U3Yy4eHHE CII0OCOO0B pa3eNieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
UccleJoBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); <<3JIGKTPOHI/ITI/I‘ICCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHaelme MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakIii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblUs, aTFOMUHUS,

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

14

YMmeHnue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAaKpPO- U MUKPOMHUPC,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBJIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuii 3akoH n Ilepumonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomsbl. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METa/UIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b
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3.2

Tunbl KpUCTANIMYECKUX pPElETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XUMHYSCKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonmydyeHne oKCUI0B METAILIIOB

XUMHYECKHE CBOMCTBA OCHOBaHMWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, LuHKa). IlomyueHme ocHOBaHUM U
aM(OTEpHBIX THIPOKCHJIOB

OO61mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.

[Tonyyenue kucaot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB
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4.12

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4CCKUX COGI[I/IHCHI/Iﬁ

5

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHC
OKHCJIMTEIbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuN
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIC HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

Bemectsa u Marepuansl B IIOBCEAHEBHOM JKHM3HU uelnoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abOopaTOpUU U OBITY.

HepBaH noMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUH DKOJOTHYECKUX TMpoljeM. YCuieHue mapHUKOBOro dddexra,

pa3pymi€cHUC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, (pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppo3uH METasioB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA
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7 PacuéTer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B pacCTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIM YpOBEHb: YUEOHUK; 5-€ U3/IaHKe, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKIMOHEpHOE 0OIIECTBO
«3marensctBo «lIpocBemienre»

* Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHKe, epepaboTaHHOe
["abpuensn O.C., Octpoymos U.I'., CraakoB C.A. AKIIMOHEPHOE OOLIECTBO
«3narensctBO «lIpocBemienre»

Tabmunest: [lepuonnueckas cucreMa xummudeckux anemerToB [[. U.Menpaeneena,

TabJIMLA PACTBOPUMOCTH, ANEKTPOXUMHUYECKUH PsJl HAIPSHKEHHUS] METAIUIOB.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xnumusi-0a30BbIIi-YPOBEHbD.-

Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMSL. -

MeTtoaunueckoe-nocooue-ist-yunrens. pdf
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https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/




© MAOY I'umuazus Ne 86. Padouasi nporpamma y4e6Horo npeamera « Xumus. 8-9 kiiaccbn»



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 296520261781276660661547455625433911011083524492
Bnageney Jenuwaosa Eneqa Cepreesna
OedcTevTened C 10.02.2026 no 10.02.2027



http://www.tcpdf.org

		2026-09-26T13:05:09+0500




