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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XuMUHU JAET MOPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUWE XWMHUHU CIYKUT OCHOBOM isi (POPMUpPOBAHUS MHUPOBO33PEHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEHICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

HN3yyeHnue xXuMuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  IIJIi  caMOpa3BUTUS U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHPOBAHHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM
B (h)OpPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0Yy4YarOIIUXCS;

criocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHMUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBiieHWs] B OOyYE€HWHM XUMHUU OOECIECUYHMBAIOTCA CHEIMPUKON
colepkaHusi  y4eOHOTrO  MpeaMeTa, KOTOPBIA  ABISETCS  MeJarorudecku



aJanTAPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX IMOHSITHH XHWMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX IOHSATUU
OPraHUYEeCKON XUMHUH.

CrtpykTypa cojep:kaHus NporpaMMbl MO0 XUMHHM C(POpPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TOHITHUA O XMMHUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIETIOBATENRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona J[. WM. MeHuaeneeBa Kak OCHOBHOTO 3aKOHa
XHMHUHU;

— YYEHHA O CTPOEHHM aTOMa U XMMHUYECKOM CBSI3H;

— TpeACTaBIeHUM 00 DIEKTPOJUTUYECKOM IUCCOIMAllUM  BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HAHHWS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPYyrOMYy, BBIMIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XHUMHM  CIOCOOCTBYET  (DOPMHUPOBAHHIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM IO03HaHUS B Hayke. M3ydeHne XUMHM OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYCOHBIX NpeAMeTOB: «OKpyXalolmuil MUup»,
«buonorus. 5—7 knacce» U «PU3nKA. 7 KI1accy.

[Ipy wW3ydYeHHMM XHUMHUU TIPOMCXOIUT (HOPMUPOBAHHWE 3HAHMK OCHOB
XUMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
JIESITEIIbHOCTH YEJOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBHI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM MeETOoJaM TMO3HAaHWUS TMPU U3YYECHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JIEeATEIIbHOCTH, OCBOEHHUM TIpaBWJI O€30MacCHOr0 OOpaIlleHHs C BEIIECTBAMU B
MMOBCEIHEBHOM JKU3HU.

[Ipn M3yyeHun XUMUU HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS BAXKHOE
3HAYCHHUE IPUOOPEITN TaKHE IISITH, KaK:

— (OpMHpPOBAHNE WHTEJUICKTYallbHO PpPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;



— HaIpaBJICHHOCTb  OOy4YeHHs  HA  CHCTEMaTHYeCKOe  MNPHOOIICHHE
oOy4JarommMxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHue yclIOBUM, CIOCOOCTBYIOMIMUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JICITCIBHOCTH;

— ¢opmupoBanue o0meld GYHKIUOHATBPHOM W €CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE YyMEHUH OOBSCHATH W OIICHUBATh SBICHUS
OKPYXAIOMIEr0o MHpA, WCHOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUHU, TPUMEHSITh WX MPH PEIMICHUH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— dopMupoBaHHEe |y  OOydYalOmUMXCS  TYMAaHHUCTUYECKMX  OTHONICHU,
MOHUMAHUSl [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH 3KOJIOTHYECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(DHIIA W HAMPABICHHOCTH MAbHEUIIETO
oOyueHus.

OOmiee YWCIO YacOB, OTBENECHHBIX I HW3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus, cocTapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).

COILEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE OHATHS

[Ipeamer xumun. Posib XMMHUM B KU3HU Ye€JIOBEKa. XMMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BENICCTB. ArperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWSA B XWMHUH. YHCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKUE dIEeMEHThl. (CUMBOJIBI XHUMUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas popmyna. BaeHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcocTaBa BemecTB. OTHOcUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAs
MOJIEKyJIsipHag macca. MaccoBast 10151 XAMHUYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Monbs. MossipHasg Macca. B3auMocCBsA3b KOJIWYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XAMUYECKUX COCTMHEHUM.

DU3NYECKUE U XUMUYECKHUE SABJICHUSA. XUMUUYECKAsl peakivs U €€ MPU3HAKH.
3aK0H COXpAaHEHHsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kriaccubukarms
XUMHYCCKUX PEaKIIUH (COSTUHEHHMS, Pa3I0KECHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:



3HAKOMCTBO C XMMHMYECKOW MOCYAOM, MpaBuiiaMu pabOThl B J1abOpaTopuu U
npuémMamu oOpallieHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nueckux CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busnueckux (IJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHU, HAaOII0IeHUE U
OMKMCAHWE MPU3HAKOB IMPOTEKAaHHUsS XWMHYECKHX pEeaKlMil (pasiioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwisi, pa3iokKeHHe THIPOKCHIA
menu (I1) npu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4eHHE CMOCOOOB pa3/esieHHs CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIApMBaHUE, TUCTWLIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  IPOBENCHHS  OIbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(1apocTep;KHEBBIX).

BaxxHeline npeacTraBuTe M HECOPraHUYECKUX BeLIeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3JIEMEHT M NPOCTOE
BenlecTBo. Haxoxxnenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUe
cBoiicTBa (peakuuu ropeHus). Oxcuabl. Ilpumenenue kuciaopona. CrnocoOsl
HOJly4YEHHUsl KHUCJIOpoJa B JIabopaTOpUUM M MPOMBINUIEHHOCTH. Kpyrosopor
KHcIIopoaa B mpupoae. O30H — auioTporHas MoAU(pUKAIUA KACIOPOAA.

TennoBoli 3(pPexT XUMUYECKON pEeaKUuu, TEPMOXUMUUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUIICHHE MAPHUKOBOI0 3 ekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — snmemenT u mpoctoe BemiectBo. Haxoxknenue Bojopoaa B
npupone, (U3MYECKUE M XUMHUYECKHME CBOWCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmotel u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

@dusnyeckue CBOWCTBA BOAbl. Boxma kak pactBopurens. PacTBOpEI.
HacelllieHHbIE M HEHACBILIEHHBIE PacTBOpbl. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis1 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOJie U B KU3HU 4deloBeKa. KpyroBopor Boabl B IIPUPOJIE.
3arps3HeHre NpUPOIHbIX BoJA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHenuil. Oxcuabl. Knaccudukarms
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIe) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBoMCTBa OKCHUIOB. [lorydeHne oKkCuaoB.

OcHoBanusi. Krnaccudukaruss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. Ousndeckue u
XAMHUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHOocTm MetraiuioB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Comu. Homenknarypa coneil. dusndyeckne 1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepumenm:



KaUEeCTBEHHOE OIPEAEIICHUE COACPKAHUS KHCIOPOAA B BO3/IyX€E, MOJIyUYCHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAOIOJECHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
OMKMCAHHE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W M3YyUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcugom meau (1I)
(BO3MOXKHO HCIOJB30BaHUE BHAECOMATEPUANIOB), HaOIIOEHNE 00PA3IOB BEUIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHUsS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE OO0pa3sLOB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
uzydeHue B3zaumojieiictBusa okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCJIOT C METajulaMHu, peaklUWil HEeUTpaln3alud, MOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOTO METaJUla APYTMM K3 PacTBOpPa COJIA, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaKHeWlne KIacChl HEOPraHUYEeCKHUX
COCIUHEHUI».

IHepuoanueckuit 3axkoH u Ilepuoaumyeckas cucTreMa XUMHYECKHX
iemeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKUA KJIAcCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB /.
N. Menneneena. Koportkonepuoanas 151 JUTMHHOTIEPUOHAS dbopmbl
[Tepuoanueckoit cucreMbl XUMH4eCcKux 3yeMeHTOB [l. M. MenneneeBa. [lepuoasl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPHUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siep. M3oromnbl. DnekTpoHsl. CTpoeHue
AJMEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckorr cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoamyeckoro 3akona u [leproanveckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB U pa3BUTUSA Hayku U npaktuku. [[. 1. MenneneeB — yd€HbI U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHas M HENOJISIpHAs) CBSA3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Tporecchbl OKMCIEHUSI K BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METANIOB W HEMETAUIOB, B3aUMOJCHCTBHUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3aoKeHUs, COSAMHEHNS).

Mexcnpeomemmole ceasu

Peanuzanyst MeXNpeIMETHBIX CBsI3€H MpH HM3yYeHUHM XUMHUU B 8 Kilacce
OCYIIECTBISIETCS Yepe3 HCIIOJIb30BaHUWE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHH, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAy4HbIN (DAaKT, THIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TMePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, D3JIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJICKYJA, SJIEKTPUUYECKHUM 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, SIUHUIIBI
HU3MEPEHUs, KOCMOC, IJIaHeThl, 3BE31b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC ITOPOJIBI, TTOJIC3HBIE
HCKOTaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KaldblUUs W HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3JIMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX PeakIfil 10 pa3IMYHbIM MpH3HaKaM (110 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TonsiTue o ckopoctu Xxumuueckoud peakuuu. Ilonsarue 006 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMU M IMOJIOKECHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  JJIGKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HWCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 2MEKTPOIUTUYECKON AUCCOIUALNN. DIEKTPOIUTHI U HEDIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKaHUSI peakuii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTE TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanuu. KauectBeHHble peakiny Ha HOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHM KPUCTAUUIMYECKUX PEIIETOK HEOPTaHHYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JCHCTBUS pa3iIHYHBIX (AKTOPOB, HCCICAOBAHUE DIEKTPOMPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO MaTepUaioB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BCIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEaKIUMd Ha HOHBI, peLICHue
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyuibl 1 MX COeIMHEHHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaulaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHUE, NMpUMEHEHHeE. [lericTBue
XJOpa U XJOPOBOJOpPOJA Ha OPraHu3M 4YeJoBeKa. BakHeilline XJIopuabl U HUX
HaxO0XJICHUE B IIPUPOJIE.

O6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKHEe cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kuciora, (QuU3NUECKMEe U XUMHYECKHE CBOMcTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KuciaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paclpOCTPAHEHHE B MPUPOE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHUYECKHUEe CBOMCTBA, NoJyyeHue 1 npuMeHenue. Coiv aMMOHMUS,
uxX QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3UYECKUE U XMUMHUYECKUE



cBOMcTBa (0OIIME KaK TMPEJICTaBUTEs Kiacca KHUCIOT W crhenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4eckoe 3arpsi3sHeHUe OKPYKaroIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3ndecKkue 1 XUMHUYECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHHIA.

OOmast xapakrepuctuka 351eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHS.  YIJIEpOoA,  aJUIOTPOIHBIE
Monu(duUKaMK, PpacIpoCTpaHeHWEe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBoricTBa. Ancopouusi. Kpyroopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3nYecKkue W XWMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoreza rino0anbHOTO TMOTEIUICHHUS KIKMMaTa, IMapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ cou, ux (U3NIECKue U XMMHUYECKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasibHbBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesIKax, yriieBoJax — U UX
poJii B JKM3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue u XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHus 00
okcuzae kpemuus (IV) u kpemuueBor kucinore. CUIMKAThl, X HCIOJb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPUAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4ueHHE 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolue (QU3NYeCKHe W XUMHUYECKHE CBOWCTBA
raJIOTEHOB M UX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOXKXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOTydEHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uoH U W3YUCHHE MPU3HAKOB



UX IPOTEKAHHUsI, B3AMMOJIEMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KM CIIOTBI C ME/IBIO
(BO3MOKHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE MOZENen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrio3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHennme HeMeTaIUTbl U KX COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6mrast xapakTepUCTUKAa XUMUUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX TMOoJIokeHus B lleproanyeckol CUCTEME XHUMHUYECKUX BIEeMEHTOB /I.
N. MenpneneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTaioB. MeTramindeckasi CBA3b
U METAUIMYECKas] KPUCTAJUIMYeCKas pemeTka. DNEKTPOXUMUYECKHN Pl
HaMpsHKeHUN MeTauoB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepuoguueckon cucTeME XMMUYECKUX
sanemeHToB [[. M. MenaeneeBa, CTpO€HME HMX aTOMOB, HAaXOXIAEHHUE B IPHUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUABl HaTpusi W Kanud. l[IpuMeHeHHe WIETOYHBIX METAUIOB MW UX
COCIMHEHNH.

I[lenoyno3emenbpHble METa/UIbl MarHui W KaJbLMH: IIOJIOXKEHHE B
[Tepronnueckoil cucreme xumuueckux sneMeHToB [[. M. MenaeneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplua. Baxueimue coenvHEHHS Kaiblus (OKCHJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TToN0)KeHne B [leproanueckoil cucteMe XMMUYECKUX JIEMEHTOB
. W. MenneneeBa, cTpoeHME aToma, HaxOKJIeHUE B Inpupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leppoandyeckoi cucreMe XMuMHYECKUX 3JIEMEHTOB /l.
W. MenneneeBa, CTpo€HHME aToOMa, HAXOXIECHHWE B Ipupone. Puznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuui IKcnepumenm:

O3HaKOMJIEHME ¢ oOpa3llaMd METaUIOB W CIUIABOB, HUX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIIA
KaJIbI[USI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajbllMs, aJIIOMUHUS, IMHKA, JKeye3a
(IT) u xenesza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHH WOHAaMU HATpusl, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE



BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUAPOKCHUJIA IIMHKA, pEIlIEHNE SKCIIEPUMEHTANIbHBIX 3a/a4 1o TeMe «Baxkueniune
METaJUIbl U UX COCAMHECHUS.

XuMHUA U OKPYKAKIIas cpeaa

BemiectBa u Marepuanbl B TOBCEIHEBHOM >KM3HM 4YelnoBeKka. besomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKaIollel cpeabl (MpenaenbHas AOMyCTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHUH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

U3yueHHne o0pa3loB MaTEepUalIOB (CTEKJIO, CIUIABbI METAJLJIOB, MOJUMEPHBIE
MaTepHuabl).

Mesxcnpeomemmole ceazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpH HM3YYEeHUUM XUMUHA B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAyUHbIE MOHATHS: HAay4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepusi, aToM, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, PpacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIBI W3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouochepa, sKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC
MCKOMAaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pEe3yNbTaThl OCBOCHHS TMPOTPAMMBbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUSI XMMHUU B E€IUHCTBE y4eOHOU H
BOCIHUTATEIbHON EATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU
COLIMOKYJITYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYatOIIUXCSl.



JIM4HOCTHBIE  pe3ynbTaTbl  OTPaXalOT  TOTOBHOCTh  OOyYarOIIMXCA
PYKOBOJCTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCIIUTAHNS:

LEHHOCTHOTO OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAHUS 3HAYECHUS XUMHUYECKOM HAyKH B KWU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(pOpMAIHEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAXKIAHCKOTO BOCTIMTAHMUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax W TMpaBUJIaX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM M JOpYyrMxX  BUAaX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW peaKiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIIHOCTH HAYYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XMMHUHU B TOZHAHWUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAlIPaBJICHHbIE HAa MOJYYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpeJCTBAaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 U T[IO3HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOW U  HCCIEI0BATEIbCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUCHHS B
JlabHEHIIeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJCIACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS),
HEOOXOMMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPAKTUICCKOMY U3YUCHHIO MpodecCrii U TpyJa pa3ImdHOTO POJa,
YBOXKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHHU, OCO3HAHHBIA BHIOOD
WHJUBUAYAJTbHOU TPAEKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX



UHTEPECOB U CIOCOOHOCTH K XMUMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW Npo(eCCUOHATIBHON IEATEIBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11€]1€cO00pa3HOE OTHOLIEHHE K NPUPOJIE KaK HCTOYHHUKY
’KM3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHMs, IOHUMAHUE LIEHHOCTU 370POBOIO U
Oe3omacHOro o00pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBHJI OE30MACHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYaIUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIOCOOHOCTH TMPUMEHSTH 3HAHUS, MOJy4YaeMble MPH H3yYEHUH XUMUH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HMX pelIeHHs MOCPEACTBOM METOJO0B XHMMUM,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBAaTHCS UM B IO3HABATEIHHOM,
KOMMYHHUKAaTUBHON U COLUATbHON MPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX PpE3yJbTAaTOB BBIACISAIOT 3HAYMMbIEC JUIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCITIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LETOCTHOU
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE OOecneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOMH
NEeATEIBbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue qeficTBus:

YMEHUS MCIOJIB30BaTh NMPUEMBI JIOTMYECKOTO MBILUIEHHUS IPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBSI3b C JPYTMMHU MOHATHSIMH), WCIIOIb30BATh
MOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3yUEHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIE, AENYKTUBHbIC, 110 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TPUMEHSITh B MPOLECCEe TMO3HAHUS TOHATUS (TMPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEJIbHBIE MPEACTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHUYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaklMy — MpU PelleHnH Y4eOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ YUYETOM
TUX MOJEJBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX.



Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

YMEHHME HCMOJb30BaTh IOCTABJIECHHBIE BOMNPOCH B KAYECTBE WHCTPYMEHTa
NO3HAHMs, a TaKKe B KAueCTBE OCHOBBI JJs1 (OPMHUPOBAHUS THUIIOTE3bI 10
IPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOpEeTEeHNE ONbITa MO IUIAHUPOBAHMIO, OPraHU3allud M IPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIupoBaTh 00OOIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pabora ¢ nunopmanmeii:

YMEHHE BBIOMpATh, AHANU3UPOBATh W HUHTEPIPETHPOBATH HH(POPMAILIHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONYyJIApHAs JIMUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh PA3JIMYHbIE METOJbl M 3aIpOChl MPU MOUCKE M OTOOpE
UHGOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4€OHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (DOpMY IIpeACTaBICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu popmMamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIONb30BaTh W AaHAIM3UPOBATH B Ipouecce Yy4yeOHOU U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MUH(MOPMALMIO O BIUSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe 1eliCTBUS:

YMEHHS 3a/aBaTh BOMNpOCHl (B XoAe Auaiora W (WIM) JHUCKYCCUHU) IO
CyulecTBy  OOCyXJaeMol  TeMbl, (OPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHMSI ~ TMPEACTaBIATh  IOJYYEHHBIE  pE3yJIbTaThl  MO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUI0
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a0b0paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM W MCCJIEIOBATEIbCKOM  JACSITENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (o0cyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUH, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHBbIe YHUBepCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LENU ACSATENbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeTLHOCTh, BBIOUpaTh Harbonee 3pdeKTuBHBIC CITOCOOBI penieHusT y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH



MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOTO PE3yJbTaTa 3asBICHHON LA, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeAMETHBIX PE3yJIbTAaTOB IO OCBOEHUIO 0053aTEIBHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICIISIFOT: OCBOEHHBIE OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, cnenuduueckue g OpeAMETHOM o0nacth  «XUMHUS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHniry oOyuyeHus B 8 kij1acce npeIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:
pacKpbIBaTh CMBICT OCHOBHBIX XHWMHWYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN  BJIEMEHT, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JIT XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peaKIuy 3aMEIlCHUs], PEaKkuu OOMEHa, 3K30- M HHIOTCPMHUYECKHUE pPEaKIIHH,
TEII0BOM A(PEKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUs1) B pacTBOpPE;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUA U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JIJIsSi COCTaBIeHUS (DOPMyIN BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCTICHD
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHHMM Mo QopMynaMm, BUJ XHUMHYECKOW CBS3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHCHUSX;
packpeiBaTh  cMmbicn  llepuogmueckoro  3akona I WM. Menpaeneena:
JEMOHCTPUPOBAThL  MOHUMAHHWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHWYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B [lepuoanueckor cucteMe, 3aKOHOB
COXPAaHEHMsS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJICKYJISIPHOIO
Y4EHHUs, 3aKOHa ABOTrajipo;
OMMKCHIBATh U XapaKTepHu3oBaTh TabmuuHyro ¢opmy I[lepronnyueckoit CuUCTEMBI
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o0o3HaueHus, KOTopble wuMmeroTcs B Tabmune «llepuoamueckass cucrema
xumudeckux aneMeHTtoB JI. WM. MenaeneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH
CTpOEHHUs aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj siapa, oOIIee Yucio
AIIEKTPOHOB U PaCHpPECICHUE UX MO AJIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHYECKHE DJIEMEHTBhI, HEOpraHMYECKHe  BEIIEeCTBA,
XUMHUYECKHE PEAKINH (IO YUCTY U COCTaBY YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy b PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMUICCKHUE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIaCCOB, TMOATBEpKIas OMNHCAHHE MPUMEPaMHd MOJICKYJSIPHBIX ypaBHCHHIA
COOTBETCTBYIOIINX XUMHUIECKUX PEAKITHA;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3INYHBIX YCIOBUSX;
BBEIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIO0 XUMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOpPE, MPOBOJIUTH PACUETHI MO YPAaBHCHHUIO XWMHUYECKOU
peaknuu;

INPUMCHATHL OCHOBHBIC OIICpaluu MBICIIMTEIbHOM ACATCIBHOCTH — aHaJIu3 H
CHUHTC3, CPAaBHCHHC, 0606H1€HH€, CHUCTCMAaTHU3alHIO, KJ'IaCCI/I(l)I/IKaIII/II-O, BBISIBJICHUC
IMPUYINHHO-CJIICACTBCHHBIX CBS3EH — L U3YUCHUA CBOMCTB BCIICCTB H

XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN);
CJIeIOBaTh TpPaBWJIaM TIOJIb30BAHUS XHMHUUYECKOW TMOCYJ0M W J1abopaTOpHBIM
00OpyZ0BaHUEM, a TaKkKe MpaBUiaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMTOJTHCHUIO JTAOOPATOPHBIX XHMHYECKHX OIBITOB IIO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
BCIIECTBA, IUTAHUPOBATH M TPOBOJUTH XUMHUYECKHE JKCIEPUMEHTHI  II0
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koHniry oOyueHust B 9 kij1acce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKphIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TIOHSITHM: XUMUYECKUU DIIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTEMEHb OKHUCJIEHUS, XUMHUYecKas
peaxiusi, XuMUYECKas CBSI3b, TEIJIOBOM d(PPEKT peakinu, MOJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, DIIEKTPOIUTHUECKAs TUCCOIHAITHS,
peakIuu MOHHOTO 0OMEHa, KaTaluu3aTop, XUMHUIECKOE paBHOBECHE, OOpaTHUMbIC U
HEeoOpaTUMBbIE peakiuu, OKHUCJTUTEIIBHO-BOCCTAHOBUTEIIHHBIC peaKInu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHUE, aJJIOTPONHUS,
aM(OTepHOCTh, XHWMHYECKass CBS3b (KOBAJEHTHAas, HWOHHAs, METaJUInyecKas),
KpUCTaJUTMUECKas PeméTka, KOppo3uss METAJLIOB, CILIaBbl, CKOPOCTh XUMHUYECKON
peakmnuu, peaenbHO AomycTtuMas konmentparus [1/[K BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYCCKUX TIOHITHH U IPUMEHSThH 3TH
MOHSTHUS TIPH OMMCAHUU BEIIECTB U UX MPEBPAICHUN;
WCITOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY MJISi COCTaBJieHUs (OpMyJ BEIIECTB W
YPaBHEHUM XUMUYECKUX PEAKLINM;
OTIPEJIENSITh BAJCGHTHOCTh W CTENECHb OKUCICHUS XWMUYECKHX DJEMEHTOB B
COCIMHEHUSX PA3TUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEAMHEHHWH 1o GopmyiaM, BHJI XUMHYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, METaJUIMYecKas) B HEOPraHWYCCKHUX COCAMHCHHUSIX, 3apsjl HOHA TIO0



XUMHUYECKON (opmysie, XapakTep Cpellbl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath  cmbicn  [lepuommueckoro  3akona JI. WM. MenpeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: ONMUCHIBATH M XapaKTEepPU30BaTh TAOIMYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaaBHas noArpynma (A-rpymnmna)» u «rmodounas noarpynna (b-rpymnmna)y, mansie u
OonbIIIE  TEPHOJIBI, COOTHOCHUTh OO0OO3HAYCHHS, KOTOPhIE HWMEIOTCS B
MEPUOINYECKON TaOIHIE, C YUCIOBBIMH XaPAaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll s]pa, OOIlee YHUCIO BJIECKTPOHOB U
pacnpenesieHue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIITHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B MpeJiesiax MaJlbIX MePUO0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB,;

KIacCU(PUIMPOBaTh  XMMHYECKHUE  OJEMEHTHI, HEOPTraHWYECKHE  BEIIECTBa,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, M0
TersioBoMy 3(h(eKTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
DIIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 00OIIME W crenuduueckrue XUMHUUYECKHE CBOMCTBA
MPOCTBIX M  CJOXKHBIX  BEIIECTB, IOJATBEp)KIas OMNHCAHUE MpUMEpPaMU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBJISAITh YPaBHEHUS DJICKTPOJUTUUECKON IUCCOIMAIMM KHUCJIOT, ILIEI04er u
COJIEH, TIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHHSI pEaKI[Mi HOHHOTO 0OMEHA, YPaBHEHHUS
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OaJlaHCca dTUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPDHYHO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO d3JIeMEHTa 1Mo (opMylie COCIUHEHHs, MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

cOOIO/IaTh TpaBWja TMOJB30BAHHUS XMMHUYECKOW TMOCyloW U J1ab0opaTOpHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuUiia OOpaIlleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OIBITOB MO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTo Ta3a);
MPOBOAUTL PEAKIUU, TMOATBEPKIAAIONMINEC KAYeCTBEHHBI COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cuwnmkar-, cynbhar-, TUAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPraHUYECKHUX
BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllUd MBICIUTEIIBHON JESTEIbHOCTH — aHalu3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMAaTHU3aIldi0, BBISBICHUE IPUYUHHO-
CJIECTBEHHBIX CBA3€U — ISl U3YUYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOIIOJEHWEe, W3MEpEHUeE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHE

8 KJIACC

Ne | HamMeHOBaHuUe pa3/ieioB

KoaunuecTBO 4acoB

n/n 1 TEM POTPpaMMBbI Bceero|[KonTpoabnbie| [IpakTuy DJIeKTPOHHBIE
padoThbI ecKue (uudposbie)
padoTeI o0pa3oBaTe/bHbIE
pecypcesbl

1.1 || Xumusg — Baxkuas 00J1acTh 5 0 2 https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHUS U
MPAKTUYECKOU
EeSITENILHOCTH YeJIOBEKA

1.2 |[BewmecTBa 1 XUMUUYECKHUE 15 1 0 https://m.edsoo.ru/7f41837c¢
peaxiun

Hroro no pasueny H 20 H H

2.1 |Bo3nyx. Kucnopog. 6 0 0 https://m.edsoo.ru/7f41837¢c
IMousTHe 00 okcHmax

2.2 |Bonopon. [Tonsitue o 8 0 1 https://m.edsoo.ru/7f41837¢c
KUCIIOTaX U COJISAX

2.3 |Bona. PactBopsl. [lonsarue 5 1 1 https://m.edsoo.ru/7f41837¢c
00 OCHOBaHMAX

2.4 ||OcHOBHBIE KTACCHI 11 1 1
HEOPTaHUYECKUX
COCJIMHEHU U

‘I/ITOFO o pasjuesay H 30 H

3.1|[Tepuonnyeckuii 3aKoH U 7 0 0 https://m.edsoo.ru/7f41837¢
[Tepuoanueckas cucrema
XUMHUYECKHUX 3JIEeMEeHTOB JI.
N. MenpaeneeBa. CTpoeHue
aToMma

3.2 || XuMuueckas CBS3b. 8 1 0 https://m.edso0.ru/7f41837c
OKHUCIUTENLHO-
BOCCTAHOBUTEJIHLHBIE
peaxiuu

‘I/ITOFO no pasuenay H 15 H H H

‘PezepBHoe BpeMs H 3 H 0 H 0 H

OBIIEE KOJITNYECTBO 68 4 5

YACOB 110 TPOTPAMME



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

9 KJIACC

Ne HaumeHoBaHue KoanuectBo yacos H
n/n pa3neaoB v TeM Bcero || KonrpoabHsbie |[IlpakTuueckn|| DJIEKTPOHHBIE
nporpaMMbl paGoThI e padoThl (uudposbie)
o0pa3oBaTte/ibHbIE
pecypchI

1.1 |[loBTopeHnue u 5 1 https://m.edsoo.ru/7f
yriayOlIeHne 3HAHHA 412636
OCHOBHBIX Pa3JIeioB Kypca
8 kiacca

1.2 ||OcHoBHBIE 4 0 https://m.edsoo.ru/7f
3aKOHOMEPHOCTHU 412636
XUMHYECKHX PEaKIUii

1.3 |DnektponuTuyeckas 8 1 https://m.edsoo.ru/7f
JTUCCOLIHAITHS. 41a636
XUMHUYECKUE PEaKIUH B
pacTBOpax

Hroro no pasuey H 17 H

2.1 ||O6mas xapakTeprcTuKa 4 0 https://m.edsoo.ru/7f
XUMHUYECKHX JICMEHTOB 412636
VIIA-rpynnsl. ['anorenst

2.2 ||OOm1as xapakTepucCTUKa 6 0 https://m.edsoo.ru/7f
XUMHUYECKHX JJIEMEHTOB 412636
VIA-rpynmel. Cepa u e€
COCITUHEHUS

2.3 ||O6mas xapakTeprcTHKa 7 0 https://m.edsoo.ru/7f
XUMUYECKHX JIEMEHTOB 412636
VA-rpynmnsl. A30T,
dbocdop u ux coequHEHUS

2.4 |O6uas xapakTepucTHKa 8 1 https://m.edsoo.ru/7f
XUMHUYECKHUX AJIEMEHTOB 412636
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COETMHEHUS

|I/ITOr0 1o pasaesy H 25 H

3.1 ||OO6mmue cBoiicTBa 4 0 https://m.edsoo.ru/7f
METaJIOB 412636

3.2 |[Baxueiimme MeTaiuisl 1 16 1 https://m.edsoo.ru/7f
HX COEINHEHUS 412636

‘I/IToro 10 pa3jeny H 20 H

4.1 |BemiecTBa 1 MaTepuaibl B 3 0 https://m.edsoo.ru/7f
JKU3HH YeTTOBEKa 412636

‘I/ITOFO 10 pazfeny H 3 H

‘PCBCpBHOC BpeMsI H 3 H 0 H H

OBIIEE KOJIUYECTBO 68 4

YACOB 110 TIPOTPAMME



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOH ITPOI'PAMMBI

8 KVIACC

Kon
npoBepsieM

HpOBepﬂeMbIe NpeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM OﬁpaSOBaTeHLHOﬁ

oro MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHusA

pe3yJbTara

1 ITo Teme: «IlepBoHaYaIbHBIE XUMHYECKHUE MIOHSITUSD)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHX MTOHATUNA: aTOM, MOJIEKYJIa, XUMHUYECKUI
3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OJJHOPOIHAS U
HEOJIHOPOHAsS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJISKYJISIpHAsl Macca,

11 KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi 1011 XUMHUYECKOI0
3JIEMEHTA B COCIUHEHUH, MOJIAPHBINA 00BEM, XUMUYECKas peaklus, KiacCupuKaus
peaKuuii: peakiuy COeAUHEHNUS, PEAKIIUU Pa3I0KEHUS, pEaKIIUU 3aMEIECHUs, PEeaKuu
oOMeHa, 9K30- U YHIAOTEPMUYECKUE pEaKluu, TeTI0BoM 3((EKT peakiuu, pacTBop,
MaccoBasi J10Ji BeECTBa (MIPOLIEHTHAsl KOHIIEHTpaI|sl) B pacTBOPE

12 WIUTIOCTPHPOBATE B3aMMOCBA3b OCHOBHBIX XHMH4ECKHX MOHSATUN U IPUMEHSTH ITH
MOHSTHUS [IPU ONKMCAHUY BEIIECTB M MX MPEBpAICHUN

13 HCTIONL30BATE XUMHUIECKYI0 CHMBOJIIKY JUIA COCTABICHUA (dbopMyJ1 BEUIECTB U
YpaBHEHUN XUMUYECKUX pEeaKIui

14 PacKpbIBaTh CMBICII 32aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOT'O YUYEHHMs], 3aKOHAa ABOTagpo

1.5 OTpeEIISATh BAJJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX

16 KJIacCU(UIUPOBATh XUMUYECKUE peaKlIUU (10 YUCITy U COCTAaBY yYacTBYIOIIUX B
peaKIMy BEHIECTB, 110 TeII0BOMY 3 dekTy)

1.7 BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

1.8 BBIUUCIISATH MACCOBYIO JOJII0 XUMHUYECKOTO AJIEMEHTa N0 (opMyIie COEMHEHNS,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 MIPUMEHSTh €CTECTBEHHOHAaYYHbIE METO/1bI IO3HAHMS — HAOJI0JIEHIE, U3MEPEHHE,
MOJICJIMPOBAHNE, HIKCIIEPUMEHT (peasIbHbI U MbICICHHBbII)

2 ITo Teme: «BaxxHennme npeICTaBUTENIN HEOPTraHUYECKUX BEIIECTB)

21 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: OKCHUJI, KUCIIOTa, OCHOBAHHUE,
COJIb

29 OTpeAEeNATh NPUHAJUIEKHOCTh BELIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUH 110
bopmynam

2.3 KJIacCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
XapaKTEePU30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PATUIHBIX

2.4 KJIACCOB, MTOATBEP:K/1asi OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PeaKuil

25 IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTHU OT HX Ka4eCTBEHHOrO COCTaBa,
BO3MO)KHOCTH MPOTEKAHHS] XUMUYECKUX MTPEBPALEHUI B pa3IMYHBIX YCIOBUSIX
ClIeZIOBaTh MpaBHJIaM I0JIb30BAaHUS XUMHUYECKON TTOCYI0M U TaOOpaTOPHBIM
o0opy/noBaHuEM, a TAaK)Ke IPaBUIaM OOPAIEHHS C BEIIECTBAMHU B COOTBETCTBHUH C

2.6 MHCTPYKIMSMU 110 BBIITOJTHEHHIO Ja00PATOPHBIX XMMUYECKUX OIBITOB IO MOJYYSHHIO

1 COOMPaHUIO Ta3000pa3HBIX BEIMIECTB (BOJOPOAA M KUCIOPO/Ia), TPUTOTOBICHHUIO
pPacTBOPOB € OIPENEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH




Kon

npoBepsieMm IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
oro NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
Y IIPOBOJIUTHh XUMUYECKHE IKCIIEPUMEHTHI
10 PacloO3HaBaHUIO PACTBOPOB IIEJI0UEH U KHCJIOT C TOMOIIBIO HHAUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAH)X U IPYTUE)
2.7 IIPOBOJIUTH PacyEThI 110 YPABHEHHUIO XMMUYECKOM pEaKIIMU
ITo Teme: «Ilepuoguueckuii 3akoH U lleprnoauyeckas cucreMa XUMAYECKUX 3JIEMEHTOB
3 1. . MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasl CBA3b. OKUCIUTEIIHHO-
BOCCTAHOBUTEIBHBIE PEAKITUN»
PacCKpbIBaTh CMBIC]I OCHOBHBIX XUMHUUYECKHX MTOHATUMN: SIPO aTOMA, JIEKTPOHHBIN CION
31 aToma, aToMHasi OpOUTallb, PAINYC aTOMa, XUMUUYECKasl CBSI3b, MOJSIPHAS U HEMOJsIpHAas
KOBAJICHTHAs CBSI3b, 3JIEKTPOOTPULATEIIbHOCTh, HIOHHAS CBSI3b, NOH, KATUOH, AaHUOH,
CTEIEHb OKUCIICHUS
3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI
OIMCHIBATh U XapaKTepu30oBaTh TabauuHyto popmy Ilepuoanueckoil cucteMsl
3.3 XUMHUYECKUX JJIEMEHTOB: pa3JInyuaTh MOHATHUS «TJIaBHAs moArpynna (Arpyrra)» u
«moboynas noarpynmna (brpynma)y, «manbie» u «00JbIINE» TEPUOIbI
packpsiBaTh cMbIci [lepuonnueckoro 3akona .M. MenzaeneeBa: 1€eMOHCTPUPOBATh
3.4 [MOHUMAaHHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX AJIEMEHTOB OT UX
nosioxkeHus B [lepuoandeckoii cucreme
COOTHOCUTH 0003HAUEHHUSA, KOTOpBIe UMetoTcs B Tabnuie «llepuoandeckas cucrema
XUMHYECKUX 31eMeHTOB .M. MeHnaeneeBa» ¢ YMCIOBBIMA XapaKTEPUCTUKAMHU
3.5 CTPOCHHS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps[ sSpa, 00IlIee Y1cio
3JIEKTPOHOB
U pacrpe/ieJICHHe UX MO SJIEKTPOHHBIM CIIOSIM)
3.6 OMPEJIEIATh CTENEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX
37 OTIPEIEIATh BUJl XUMHUYECKOM CBSI3H (KOBAJICHTHASI 1 HOHHAS )
B HEOPTaHMUYECKUX COCAMHEHUSX
9 KJIACC
Kon v
e Ut IIpoBepsiembie NpeAMEeTHbIE Pe3yJIbTaThI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «BemecTBo 1 XUMUYECKask PEAKIUs)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATHI: PaCTBOP, DJIIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, PEAKIIMH HOHHOTO OOMEHa,
KaTaau3aTop, XMMUYEeCKoe paBHOBecHEe, 00paTUMbIe B HEOOpaTUMbIE PEaKIINH,
11 OKHCIIUTEIbHOBOCCTAHOBUTEbHBIEC PEAKIIUN, OKHCIUTEh, BOCCTAHOBUTED,
OKUCJICHHE U BOCCTAHOBJICHUE, aJUTOTPOMUS, aM(POTEPHOCTh, XUMUYECKasl CBSI3b
(KoBasieHTHAs, MOHHAS, METAINTNYECKAs ), KpUCTAJUTMYECKas peméTKa, CIiJIaBkhl,
CKOPOCTh XUMHUUYECKOW peaKluu
19 WIUTIOCTPHPOBATL B3AMMOCBA3H OCHOBHBIX XHMHYECKUX MOHSATUN U IPUMEHSTH ITH
TIOHSTHUS NPU ONKMCAHUU BEUIECTB U UX NMPEBpalICHUN
13 COCTaBJIATh YPABHEHHUS SJIEKTPOJIUTHYECKON TUCCOIMALIUN KUCIIOT, IIEI0YEn U
COJIEHi, MOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIIUi HOHHOTO OOMeHa
1.4 pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TOCPECTBOM




Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI

NpoBEPSIEMOro o
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pe3yJbTarta
COCTABJICHUsI 3JIEKTPOHHOI0 OajlaHCca ATUX peaKHil

1.5 IIPOBOJIUTH PacYEThI 110 YPABHEHHUIO XMMUYECKOM pEeaKIIMU

2 ITo Tremam: «HemeTanasl ¥ X coequHEHUI» U «MeTaibl 1 UX COSIUHCHUS
XapaKTepu30BaTh (OMUCHIBATh) O0IIME U clieU(PUUIECKUEe XUMHUUECKUE CBOICTBA

2.1 IIPOCTBIX M CJIOKHBIX BELIECTB, TOATBEP:K/1asl ONMCAHNE TPUMEPAMU MOJIEKYIISAPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN

29 COCTaBJIATh YPaBHEHUS PEAKLIUH, TOATBEPKIAIOLIUX CYLLIECTBOBAHUE FEHETUUECKON
CBSI3M MEXY BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB

23 IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BOSMOXKHOCTH
IIPOTEKAHUS XUMUUECKHUX IPEBPAIIECHUN B PA3JINYHBIX YCIOBUAX
ClIeZI0BaTh NPaBUJIaM I10JIb30BaHHS XUMHUYECKON TIOCYJ0H U 1TaOOpaTOPHBIM

24 000pyZI0BaHUEM, A TAKXKE MPABUIIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB MO
MIOJTYYCHHIO U COOMPAHMIO ra3000pa3HbIX BENIECTB (aAMMHUAKa M YTIICKUCIIOTO ra3a)
IIPOBOAUTDH PEAKLUU, IOATBEPKAAIOIINE KAYECTBEHHBIA COCTAB Pa3IMYHbIX

25 BELIECTB: PAaCIO3HABATh OINBITHBIM IIYTEM XJIOpU-, OpoMuUa, Hoau, KapOoHaT,
¢docdar, cunukar, cynbdar, riAPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI U3Y4YE€HHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB

3 I1o Teme: «XuMUS U OKpYXKarolas cpeaay

31 PacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux nousatuil: I1JIK BemecTsa; koppo3us
METAJIJIOB
IIPUMEHSTh OCHOBHBIE ONEPALIMY MBICIUTEIBHOMN IEATENbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHUE, 0000LIEHNE, CUCTEMATU3ALUIO, BBISIBIIEHUE IPUYUHHO-CIIEICTBEHHBIX

3.2 CBSI3€M — NIl U3yUEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIUI; €CTECTBEHHO-

Hay4HbIE METO/Ibl TTO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETTUPOBAHHE, IKC-
MEPUMEHT (peaabHbIH U MBICICHHBII)

IMPOBEPAEMBIE D2JIEMEHTBI COAEPKAHUSA

8 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 IlepBoHavya/IbHbIE XUMUYECKUE MTOHSATHUS

11 [Ipenmer xumuu. Poias XMMUK B )KU3HU YEJIOBEKAa. XUMUS B CUCTEME HayK. Temna u
BelecTBa. Gu3nuecKue CBOMCTBA BENIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

12 ITousTue o MeTO)IaE( MO3HAaHUA B XUMHH. YncTele BenecTBa 1 cMecu. CiocoOnl
paseleHusl CMecen

13 ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE 3JIEMEHTHI. CHMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.
ITpocTeie u cinokHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH T10-

14 CTOSIHCTBA cocTaBa BemniecTB. OTHOCHTEIbHAA aToMHas Macca. OTHOCUTENIbHAS

MOJICKYJIIpHAas Macca. MaccoBas J0JIs XUMHYECKOI0 3JI€MEHTa B COeTMHEHUHU
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1.5

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

KonmnuectBo BemectBa. Moisb. Mossipaast Macca. B3auMOoCBsI3b KOJTMYECTBA, MACCHI
Y YHCTIa CTPYKTYPHBIX €IUHUI] BelIecTBa. Pacuérsl Mo popmMynaM XUMUYECKUX
COCIMHEHUN

1.6

du3nuecKue U XUMHUECKHUE SIBJICHUS. XUMUUYECKasi peakius u e€ Npu3HaKku. 3aKOH
COXpaHEHMs MacChl BelIECTB. XUMHUUYecKue ypaBHeHus. Kinaccudukamms
XUMHUYECKHUX PEaAKIHid (COeTUHEHMS, PAa3TIOKEHUs, 3aMEIICHUs, 00MEHa)

1.7

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCY0H, C TpaBUJIAMHU
paboThI B 1abopaTopuu U npruéMamMu oOpalieHus C 1abopaTOpPHBIM 000PYI0BAHUEM,
U3y4eHHE U ONUCcaHnue (PU3NIECKUX CBOMCTB 00Pa3II0B HEOPraHUYECKHUX BEIIECTB,
HabmoieHue ¢pu3ndeckux (IUIaBlieHUEe BOCKA, TassHUE JIbJla, paCTUPAaHUE caxapa

B CTYIIKE, KHIICHUE U KOHJICHCAIUS BOJIbI) U XUMHUYECKUX (TOPCHHE CBEYH, IMPOKa-
JMBAaHUE MEJIHOM NMPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTON) sIBJICHUI, HAOIIO0-
JICHUE U OTIMCAHHUE MTPU3HAKOB MPOTCKAHUS XUMUYCCKUX PEAKIUH (pa3ioKeHne
caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3noKeHue
ruapokcuaa Meau(1l) mpu HarpeBanuu, B3aMMOJEHCTBHE kKejle3a ¢ paCTBOPOM COJIU
meau(Il), n3ydenue cnocoboB pazaeneHus: cMecei (C mMOMOIIbIO MarHuTa, (GUih-
TPOBaHUE, BHIMTAPUBAHUE, TUCTUILISAIUS, XpOMATOTpadus), MPOBEICHUE OYUCTKH T10-
BapeHHOM COJIM, HAOIIOICHNE U ONMCAaHUE PE3yNIbTaTOB MPOBEACHUS OIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MACChI, CO3aHNE MOJETICH MOJIEKYJT
(IIapocTepIKHEBHIX )

Baxuelime npeacTaBUuTeNIn HEOPraHMYECKUX BEIIECTB

2.1

Boznyx — cmeck razoB. CoctaB Bo3ayxa. Kucnopona — 3meMeHT U TpoCToe BELIECTBO.
Haxoxnenue kucinoposaa B npupojie, GU3nYecKue 1 XUMHUYECKHE CBONCTBA
(peakuuu ropenust). Oxcuzbl. [Ipumenenue kucnopoga. CriocoObl MOTyYSHHUS
KHCJI0pO/ia B J1a0OpaTOpUU U MPOMBIIIEHHOCTU. KpyroBopoT Kuciaopoa B
npupoje. O30H — aoTporHas MoIu(UKaIMs KUCIOpoaa

2.2

TenoBoit 3¢h(PpekT XuMUUECKON peakIK, TEPMOXUMHUECKHUE YPaBHEHUS, K30~
Y DHJIOTEpMUYECKHUE peakunu. TOImMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, yCU-
JIEHUE AapHUKOBOTO A dexTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bomopos — anemeHT 1 pocToe BeniecTBo. HaxoxkieHrne BoAopoia B mpUpoIe,
du3nUecKrue 1 XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOTy4eHus. KucaoTe
U COJTU

2.4

MossipHblii 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBorcTBa BoJIbl. Bona kak pactBopurensb. PactBopel. HackienHbie
Y HEHACBIILICHHBIE PACTBOPHI. PacTBOPUMOCTS BEIIECTB B BOAE. MaccoBas 101s
BElIeCTBa B pacTBope. XMMHUECKHE cBOicTBa BOJbl. OcHOBaHUs. Ponb pacTBOpoB
B IIPUPOJIE U B )KU3HM 4YesloBeKa. KpyroBopoT Bozbl B IpUpoJIe. 3arps3HEHNE
IPUPOJIHBIX BoA. OXpaHa M 0YHCTKA PUPOJHBIX BOJ

2.6

Knaccudukanust Heopranndeckux coequnennid. Oxcunpbl. Knaccudukarus okCcHoB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIEOOpa3yIOIIue.
Homenknatypa okcuioB. ®U3ndeckne U XUMHUYECKHAE CBOMCTBA OKCHUJIOB.
IlonydeHnue oKkCugoB

2.7

OcHoBanus. Kimaccudukanus OCHOBaHH: METOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenxkiarypa ocHoBaHui. @U3HMYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHMIM.
ITonydyenne ocHOBaHMI

2.8

Kucnotsr. Knaccudukanus kucnor. Homenknarypa kucnor. @u3udeckie U XuMu-
4yeckue cBoicTBa KUCoT. P aktuBHoctn metasuioB H.H. bekeroBa. [lonyuenne
KHUCJIOT

2.9

Comu. Homenknatypa coneid. @uznueckue U XuMUueckue cBoiicta cosuei. [lomy-
YEHUE COJIEH

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COeIUHEHUH
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2.11

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

XUMHYECKUH IKCIEPUMEHT: KaYeCTBEHHOE OIpeIeTICHUE COACPKAHUSI KUCIOpOAa

B BO3/1yXe, MOJIyueHHe, COOMpaHue, paclio3HaBaHNe U N3y4YeHHE CBOMCTB
KHCII0po/1a, HAaOI0IeHHE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUS
BO3HUKHOBEHUS M MPEKpaIleHus: TopeHus (1oxapa), 03HaKOMJIEHHE ¢ oOpa3namu
OKCHJIOB U OIHCaHUE X CBOICTB, MOJIy4eHUEe, COOMpaHUe, paclioO3HABaHUE U
U3y4eHHE CBOMCTB BOJIOpPO/Ia (TOPEHUE), B3AUMOJICHCTBHE BOJIOPO/IA C OKCHIOM
meau(Il) (Bo3MOKHO UCTIOIB30BaHKUE BUACOMATEPHAJIOB), HAOII0IeHHE 00pa3IioB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB
C pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHHUE PACTBOPOB C ONpPeAeIEHHOM
MaCCOBOM J10JIEl paCTBOPEHHOTO BEILIECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJLUIAMU
(HaTpueM U KaybIFeM) (BO3MOYKHO MCIIOJIb30BAaHUE BUEOMATEPUATIOB),
OTIpeIeIeHNE PACTBOPOB KUCIIOT U IIEI0YEH C MOMOIIbIO HHAUKATOPOB,
UCClIeIOBaHHe 00pa3ll0oB HEOPTAHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
HaOJr0IeHNEe M3MEHEHHS OKPACKH WHAWKATOPOB B PACTBOPAX KHUCJIOT M LIETIOYEH,
u3ydeHue B3aumozeiicteus okcuaa menu(Il) ¢ pactBopom cepHOIi KHCIOTHI, KUCIOT
C METaJUIaMH, PEaKLIMi HEUTPaIu3alyHy, II0Iy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJTHOTO METaJlla APYTUM U3 PacTBOpa COJIH, PEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme Ki1acchl HEOPraHHIECKUX
COEIMHEHUI»

Ilepnonnueckuii 3akoH u [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CtpoeHre aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBbie MONBITKH KIacCU(PUKAIIMN XUMHUECKUX 31eMeHTOB. [loHsTHE 0 rpymnmax
CXOJHBIX 3JIEMEHTOB (I11I€JI0YHbIE U IE€JI0YHO3EMEeNIbHbIE METaIIbI, FAIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHBIE OKCUIBI U
TUAPOKCHJIBI

3.2

Ilepnonnueckuii 3akoH. [leproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoanas u JyinHHONepuoaHas ¢popmsl [leproam-
YECKOM CUCTEeMbl XUMH4YeCcKuX 31eMeHToB JI.11. Menneneesa. [lepuoas! u rpynnsl.
DuU3HYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JIEMEHTA

3.3

Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oronsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMHUUECKUX JIEMEHTOB
Ilepunonnueckoii cucrems! .M. MenneneeBa. XapakTepucTuKa XUMHYECKOTO
JIEMEHTA 110 ero nonoxxkeHuro B Ilepuoanyeckon cucreme .M. MeHeneesa

3.4

3aKOHOMEPHOCTH U3MEHEHMSI paJiiyca aTOMOB XUMHUYECKHX JIEMEHTOB, METaJ-
JMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyMNIaM U epuoaam. 3HaueHue
IIepnonnueckoro 3akoHa u [lepuonueckor CHCTEMbl XHMUYECKUX 2JIEMEHTOB IS
pa3BUTHsA HayKu U npakTtuku. JI.M. Mennenees — yu€HbIN U IpaKJaHUH

3.5

Xumundeckas cBsa3b. KoBajaeHTHas (HOHHpHaH u HCHOJ’IHpHaﬁ) CBA3b.
SJ'IeKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3JIeMeHTOB. loHHas CBSI3h

3.6

Crenenb okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEILHEIC pCaKkmuu. HpOHCCCBI
OKHCJICHHUS M BocCTaHOBICHMA. OKHUCINUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUH IKCTIEPUMEHT: U3y4eHUe 00pa3IOB BEIIECTB METAJUIOB U HEMETAIUIOB,

B3aMMO/ICCTBUE THIPOKCH A ITUHKA C PACTBOPAMH KUCJIOT U IIEIOYEH, POBEICHNE
OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUN
(ropeHwue, peakiiy pa3IoKEHUs, COCTUHCHIS)

9 KVIACC
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IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

BemectBo n xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB

H.N. Menneneea. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KNS, KAJIbIUA U UX COCIUHEHUM
B COOTBETCTBHUU C MOJIOKEHUEM IEMEHTOB B [leproauyeckoi cucteMe u CTpOeHUEM
UX aTOMOB

1.2

CrtpoeHue BelecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIA XUMHU-
yeckoil csa3u. Knaccnukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIECTB
(MeXIyHapoJHas U TpUBUAJIbHAS ). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSILUXCS
K pa3JINYHBIM KJIaCcCaM HEOPraHUYECKUX COCIMHEHUM, FTEHETUYECKAs CBS3b
HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanus XuMHUECKUX pPEakIuid 0 pa3IMdHbIM MMPU3HAKaM (110 YUCITY U CO-
CTaBy Y4aCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEILIOBOMY 3P HEKTY, 10 U3MEHEHHUIO
CTCTICHEH OKMCJICHHSI XUMHYECKHX JJIEMEHTOB, IO 00OPAaTUMOCTH, TI0 YIACTHUIO
Katajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.
IToHsITHE O CKOPOCTH XMMUYECKOM PEAKIIUH

1.4

ITonsitre 00 O6paTI/IMbIX n HCO6paTI/IMBIX XUMHYCCKUX PCAKIHAX. ITonsaTue o romo-
TCHHBIX U I'CTCPOICHHBIX PCAKIIUAX. IloHsTHE 0 XMMHYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAOIINEC HA CKOPOCTb XUMHYECKON PCaKuu U IOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHU S

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBIN OasiaHC
OKHCITUTEIILHO-BOCCTAHOBUTEILHOU peakiiui. CocTaBICHUE YPaBHCHUIH
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C UCIIOJIb30BAaHUEM METOdA
QJIGKTPOHHOTO OaslaHca

1.6

Teopust NEKTPOIUTUUECKON TUCCOIUAIIMU. DJIECKTPOJIUTHI U HEAJIEKTpoIuThl. Katu-
OHBI, aHUOHBI. Me€XaHU3M JIMCCOLMALIUN BEIIECTB C PA3IMYHBIMU BUJAMU XUMHUYEC-
Koi cBsi3u. Crenensb nuccornmanuu. CHIIbHBIE U ClIa0ble SJIEKTPOIUTHL. Peakinmn
MOHHOTO OOMeHa. Y CJIOBHsI MPOTEKaHMsI peaKluii HOHHOTO OOMEHa, MOJIHBIE U CO-
Kpall€HHbIE HIOHHBIE ypaBHEHUs peakiuil. CBolicTBa KUCIOT, OCHOBAaHUH U coJieit

B CBETE MPECTaBICHUN 00 AIIEKTPONUTHUECKON Arccoruaiy. KauecTBeHHbIE
peakiuu Ha woHbl. [loHsTHE O THApPONH3E colei

1.7

XUMHUUECKUH 3KCTIEPUMEHT: 03HAKOMJICHHE C MOJAEISIMU KPUCTAJUINYECKUX PEIETOK
HEOpPraHMYECKUX BEIECTB — METAJNIOB M HEMETAJIOB (TpaduTa U anmasa), CI0KHBIX
BEIIECTB (XJIOpUa HATPUs); UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakuuu OT BO3AEHCTBUS pa3IMUHbIX (PAKTOPOB; HCCIIEIOBAaHUE
AIIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, NPOLIECCa AUCCOLUALIMY KUCIIOT,
niesoueH 1 cosei (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPHAIIOB); POBEACHHE
OTIBITOB, MJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS peaKkIii HOHHOTo oOMeHa
(oOGpa3oBanue ocajka, BbIIeIEHHUE Tra3a, 00pa3oBaHUE BOJIBI); OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUi
(ropeHue, peakiuu pas3iokKeH!s, COETUHEHNS ); pacllO3HaABaHHE HEOPraHUUYECKUX
BEIIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMii Ha MOHBI; pPEIIeHne
OKCIICPUMCHTAJIBHBIX 3a1a4

Hemertamns!l u UX coeanuHeHUS

2.1

OO01mas xapakTepucThKa raoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIS
creneHn okucienus. CtpoeHue u GU3NIEeCKUe CBOMCTBA TPOCTHIX BEIIECTB — rajio-
reHoB. XMMHUYECKHUE CBOMCTBA Ha MPUMEpE XJIopa (B3aUMOACICTBUE C METANIaMH,
HEMeTaJUTaMH, IIeJI0uaMu). XJI0poBoaopo 1. ComsiHas KUCIOTa, XUMHUYECKUE CBOM-
CTBa, OJIy4eHHUE, MPUMEHEHHE. [[elicTBHE XJI0pa U XJIOPOBOJOPOAa HA OPTaHU3M
4yeoBeKa. BaykHenme XJIOpuapl U UX HaX0XKJICHUE B IPUPOJIC
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2.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

OO6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTereH! okucieHus. CTpoeHue u GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPONHbBIE MOIU(BUKALIUN KUCIOPO/Ia U CEPBI.
Xummnuaeckue cBoicTBa cepbl. CepoBoIopol, CTpoeHHe, (PU3NIECKUE U XUMHUYECKHUE
cBoiicTBa. OKCH/IBI cephl KaK MPECTABUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIOoTa,
¢u3nUeckre 1 XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Kilacca KUCIOT

u cneuuduueckre). XUMHUECKHE PEAKINH, JeKaIUE B OCHOBE MPOMBIIILIEHHOTO
croco0a nostyueHus cepHoit kuciotel. [Ipumenenne. Conu cepHON KHUCIOTHI,
KayeCTBEHHasl peaklus Ha cyibdaT-uoH. HaxoxeHue cepsl U €€ CoeIMHeHUN B
npupoie. XMMHUECKOE 3arpsi3HEHUE OKPYXKAtOIIEeN Cpelibl COEAMHEHUSAMHU CEPhI
(KUCIIOTHBIE AOXKIU, 3arPSI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0
IPEIOTBPALICHUS

2.3

OO011ast xapakTepucTHKa 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIEHUS. A30T, paCIpOCTPaHEHUE B IPUPOJIE, PU3NUECKUE
U XuMHuueckue cpoiicrsa. Kpyrosopor azora B npupojae. AMMHUAK, ero pusnyeckue
Y XUMHUYECKUE CBOMCTBA, OJyuyeHUe U npumeHeHue. Coiau aMMOHUS, UX
du3nueckre U XMMUYECKHE CBOWCTBA, TpuMeHeHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAsI KHCJIOTA, €€ MmoydeHue, Gu3n4eckue 1 XUMHUECKUE
cBo¥icTBa (0OIIME KaK IPEICTaBUTEIN Kilacca KUCIIOT U crienuduyeckue).
Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHHUS B KQU€CTBE MUHEPAIbHBIX YA0OPEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpeibl COEJMHEHUAMH a30Ta (KUCIOTHbIE
JIO’KIM, 3arpsi3HEHUE BO3AyXa, HOUBbI M BOJOEMOB)

2.4

®docdop, ammorporHbe MoUpUKaH hochopa, PU3NISCKUE H XUMHUICSCKHE CBOM-
ctBa. Oxcua pocdopa(V) u hocdhophnas kuciaora, u3ndeckrue 1 XUMHUIECKUE
CBOIiCTBa, osTyueHue. Mcnonb3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX
yno0peHui

2.5

O61as xapakrepucTtuka 3aeMeHToB [VA-rpymmbl. Oco0eHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIepo, aJUIOTPOIHbIE MOIU(pUKAINH, pac-
IPOCTPAaHEHUE B IPUPOJIe, PU3NYECKUE U XUMUUECKHE CBOMCTBA. AICOPOLIMSL.
Kpyrosoport yriepoza B nmpupojae. OKcupl yriaeposa, ux GusHueckue u
XUMHYECKHE CBOMCTBA, EHCTBUE HA KUBbIE OPraHU3MBbI, IOJy4eHHE

U NpUMEHEeHHe. DKoJIorndeckue mpooieMbl, CBA3aHHbIe ¢ okcuaoM yraepona(lV);
TUIO0TE3a [NI00aJbHOTO MOTEIIICHUs KJIMMaTa; MapHUKOBBINA 3G (deKT. YronbHas
KHCJIOTa U €€ COM, UX (Pru3nyeckre 1 XuMHUECKUe CBOICTBA, MOIyYeHUE U
npuMmeHenue. KauecTBeHHas peakiusi Ha kapOoHaT-uoHbl. Vcnonb3zoBanue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM X03sICTBE

2.6

HepBOHaLIaJ'IBHBIG IIOHATHS 00 OpPraHN4Y€CKUX BEHICCTBAX KAK O COCANHCHUAX YIJIC-
poaa (MeTaH, 9TaH, 3THUJICH, AlICTUJICH, 3TaHOJI, INTUICPHUH, YKCYCHasA KI/ICJ'IOTa). Hx
COCTaB U XUMHNYECKOC CTPOCHHUC. IToHsTHE O OMOJIOTHYECKH BAXKHBIX BCIIECTBAX:
JKHUpax, 6CJ'IK8.X, YJIEBOJAaX — U UX POJIU B JKU3HHU YCIIOBCKA. MaTCpI/IaJ'H:HOC
CAWHCTBO OPraHNMYCCKUX U HCOPTaHNUYCCKUX CO€,ZII/IH€HI/II7[

2.7

KpemHuii, ero ¢pusndeckue 1 XUMHUUECKUE CBOIMCTBA, MOIyYE€HUE U TPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. O0uue npeacrapiaeHus 06 okcuae kpemMHus(1V)
U KpeMHUeBoH kuciore. CHIIMKAThI, UX HCIIOJIb30BaHKUE B OBITY, MEAMIIMHE,
POMBIIIICHHOCTH. Ba)kHeH e CTpOonTeNIbHBIE MaTepHalbl: KEpaMUKa, CTEKJIO,
[IEMEHT, OeTOH, jkene300eToH. [Ipobiembl 6€30MacHOro UCIIOIb30BAHUS
CTPOMTENBHBIX MATEPHAJIOB B TIOBCETHEBHOM KHU3HH

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Il0B HEOPraHMUECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEIEHNE KAUECTBEHHBIX PEAKIIUI Ha XJIOPHUI-HOHBI
1 HaOJII0/IeHNe TPU3HAKOB UX NMPOTEKAHMUSI; OIBITHI, OTpaXkarouire Gpusndeckue u
XMMHYECKHE CBOMCTBA raJOT€HOB U UX COEMHEHUN (BO3MOXHO MCIOJIb30BaHUE




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHIOB (TAIOTCHHU/IOB);
O3HaKOMJICHHE C 00pa3IaMu cepbl U €€ COSIMHEHUSIMH (BO3MOMXKHO HCIIOIb30BaHHE
BUJICOMaTEPHAJIOB); HaOIIOA€HHE TIpoliecca 0OYTIIMBaHUS caxapa Mol AelCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW KUCIIOThI; U3YUYEHUE XUMUYECKUX CBOMCTB
pa30aBIeHHON CEepHOM KHCIIOTHI, POBEICHNE KAYECTBEHHON PEaKIK Ha CyIb(haT-
WOH U HAOII0/ICHUE MPU3HAKa €€ IPOTEKaHUsl; O3HAKOMIICHUE C (PU3NICCKUMU CBOM-
CTBaMHU a30T1a, hocdopa 1 UX COeAUHEHU (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMAaTEpHAIIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX YIOOPEHHUIA; TOTyICHNE,
coOupaHue, pacro3HaBaHUE U U3yYyeHHE CBOMCTB aMMHaKa; IPOBEICHHIE
KaueCTBCHHBIX PEaKIUi Ha HOH aMMOHHUS U (ocdaT-uoH 1 U3yICHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIBIO
(BO3MOYHO HCITI0JIb30BAHUE BUJIEOMATEPHUAIIOB); U3yUEHHE MOJEIEN
KPUCTAIIMYECKHUX PEETOK anmasa, rpaguta, QyiiepeHa; 03HakKOMICHHUE C
MIPOIIECCOM aJCOPOLINU PACTBOPEHHBIX BEIIESCTB AaKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM IIPOTUBOTa3a; MoIy4eHue, COOMpaHue, paclio3HaBaHue U U3yuyeHHe
CBOMCTB YTJIEKHCIJIOTO ra3a; MPOBECHNE KaueCTBEHHBIX PEaKluii Ha KapOoOHAT- U
CUJIMKAT-UOHBI U M3y4YEHHUE NMPU3HAKOB UX MPOTEKAHUSI; 03HAKOMJICHHE C
MPOIYKIUEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHNUE SKCIIEPUMEHTAJIBHBIX 337124
1o TeMe «BajkHel1rie HeMeTaIbl U UX COSTUHEHUS»

Mertamisl 1 uxX COCAMHCHUA

3.1

OO0m1as XxapakTepucTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonoxenus B [lepupoanyeckoit cucteMe xuMmuueckux sneMeHToB .M. Menpaeneesa
U cTpoeHust aToMoB. CTpoeHHE METAIIIOB. MeTalllTnyecKas CBsI3b U METaJUTMYeCKast
KpUCTAJUIMYECKas peiéTka. DJICKTPOXUMUYECKUN psii HAPSYKEHU METaJlIoB

3.2

duznyeckue 1 XUMUYECKHE CBOMCTBA MeTAJUI0B. O011IKe CIOCOObI MOTYyUYEHUS
MeTaiioB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B
OBITY M TPOMBIIIEHHOCTH

3.3

[Ilenounble MeTaLIBL: TOJIOXKEHKE B [leproanueckoit cucreMe XMMHUECKUX 3JIEMEH-
toB /.. MeHaeneeBa; cTpoeHNE UX aTOMOB; HaXOXAEHHUE B Ipupoe. Pusndeckue
Y XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpust U Kaiusi). OKCHIIbI U THAPOKCHIBI
HaTpus U Kanus. [IppuMeHeHne NeI0YHbIX METAJIIOB U UX COEAMHEHUN

3.4

[I{erouHO3EeMENBbHBIE METAIUIBI MArHUM M KaJIbLIMNI: 1TOJ0KeHne B [lepnoandeckoit
cucreMe XuMuyeckux aeMeHToB [[. M. Menzeneesa; cTpoeHne UX aTOMOB; HAX0XK-
JieHne B npupojie. Pu3nyeckne 1 XMMUYECKHE CBOMCTBA MarHusl M KajbLusl.
Baxueiinme coegMHeHUs KabLus (OKCU, TUAPOKCH], cosn). JKECTKOCTH BOABI U
CHoco0bl €€ yCTpaHEHUs

3.5

AmomMuHu#: iosioxeHue B [leproanueckoi cucreMe XUMUYECKHUX JIEMEHTOB

J.. MenneneeBa; CTpOEHHE aTOMa; HaxX0XAEHUE B pupoe. PU3NYECKUE U XUMU-
YeCcKHe CBOWCTBA alfOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THJIPOKCHIA
AIIFOMUHUS

3.6

Kenezo: nmonoxenue B [lepronueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aToMa; HaXOxAeHUE B mpupozae. dusndeckue u
XUMHYECKHE CBOMCTBa kene3a. OKcuabl, ruipokcuasl U conu xenesa(ll) n
xenesa(lll), ux cocras, CBOWMCTBA U OTyUYeHUE

3.7

XVAMHUYECKUH IKCTICPUMEHT: 03HAKOMIICHUE C 00pa3llaMi METAJIJIOB U CIIABOB, UX
(bU3NYECKUMU CBOMCTBAMHU; U3YyUCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXKHO
HCITOJIh30BAaHNE BHIEOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOICHCTBHS OKCHAA
KaJIbIUsl M HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB);
UCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJIBI; ITPOIECca TOPEHUS JKele3a B KHCIOPO/Ie
(BO3MOYHO MCIOJIb30BaHNE BUJICOMATEPHUATIOB); TPU3HAKOB IPOTEKAHUS




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

Ka4eCTBEHHBIX PEAKIIMI HA NOHBI (MarHUs, KaJIbIH, ATFOMUHUS, IWHKA, sxene3a(ll)
u xeneza(lll), menu(Il); HabmroieHne U onucaHue MPOLIECCOB OKPAITMBAHUS
TUTAMEHH MOHAMU HATPHSI, KaJIHs U KIbIUs (BO3MOXKHO HUCIIOIh30BAHUE
BUJICOMATEPHAJIOB); UCCIIETOBAHNE aM(POTEPHBIX CBOWCTB THIPOKCHU/IA ATFOMUHUS U
THJIPOKCHU/IA [TUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiimme
METAJIJIBI U X COCTMHEHUS

XUMHUS U OKpY>Karollas cpena

4.1

Hosrlie MaT€purajibl U TCXHOJIOI'UH. BCH_IGCTBa H MaTCpurabl B HOBCCI[HGBHOﬁ KHN3HU
yelloBeKa. XUMHUS U 310pPOBLE. be3omacHoe ncnoabp30BaHUE BEIICCTB U XUMHUUCCKUX
peaKHI/Iﬁ B 6BITy. HepBaﬂ IIOMOIIb ITPU XUMHUYCCKUX 0KOI'daX MU OTPABJICHUAX

4.2

OCHOBBI 2KOJIOTHYECKON TPaMOTHOCTU. XUMHUECKOE 3arpsA3HEHUE OKPY>KaIOIIEH
cpensl [TIK. Ponbs XxuMum B pemieHun SKOJ0orndeckux mpoodsiem. [Ipupoansie
UCTOYHUKH YTIIEBOJOPOJIOB (YTOJIb, IPUPOIAHBIN ra3, HEPTh), MPOTYKTHl UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XVUMHUYECKUH SKCIEPUMEHT: U3ydyeHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIIJIaBbl
METAJUIOB, TOJMMEPHbIE MaTepHaIbl)

ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBLHON NPOT'PAMMbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHHUS K MPeIMETHBIM pe3yJibTaTaM 6a30BOI0 YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111€r0
oOpa3oBaHusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 IT03HABA€MOCTH SIBJICHUM npupoabl, IOHNUMAaHUC 00BbEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOU HAyKH KakK obmactu COBPECMCHHOT'O €CTCCTBO3HAHU I, KOMIIOHCHTA O6HIGI>’I
KYJIBTYPEI 1 HpaKTquCKOfI ACATCIIBHOCTH YCJIOBEKA B YCIIOBUAX COBPEMCHHOI'O
O6H_[€CTBa; IMNOHUMAHNEC MECTAa XUMUHN CPCAU NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJaX IMO3HAHHs, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U TCOPETHUICCKUX
METOJax UCCICAOBAHHNA BEHICCTB U N3YYCHHUA XUMHUUCCKUX peaKHI/II\/'I; YMCHHC
HUCIIOJB30BaTh MOACIN JJIA 00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccrnoHaNBbHOMN 1eATEeTHbHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIXXCHUAX XUMHAYECKOHU HAayYKH, YTO IMO3BOJIUT
o0yJaronuMcst paccMaTpUBaTh XUMUIO Kak cepy cBoelt Oymyrieit

PO EeCCUOHAIBHON JEATENHHOCTH U CIeJaTh OCOZHAHHBIN BHIOOP XMMUHU KaK
npo(UIBLHOTO MpeIMeTa MpHU MEPEeXo/ie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHus

Bnanenne cucreMoi XUMHUYECKUX 3HAHUHN U YMCHUC ITPUMCHSATH CUCTEMY
XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKIIKOYACT:

2.1

BaXHEHIIINE XUMUYECKUE TIOHATHS: XUMHUECKUI AIIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MIPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS M HEOJHOPOIHAS CMECh,
OTHOCUTEIIbHBIE AaTOMHAsI U MOJIEKYJISIpHASI MACCHI, KOJTMYECTBO BEIECTBA, MOJb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJIb (CpeIHsIs),
XUMHUYECKas PEaKIusi, peakllui COSIMHEHUS, PEaKIIUU PA3I0KESHHUS, PEAKIIII
3aMeIICHHUS, PEaKIii 0OMeHa, TeTUIOBOHM 3(PPEeKT peakinu, FK30- U SHJOTCPMHUUCCKHE
pEaKIuu, pacTBOP, MaccoBas JOJSI XUMUYECKOTO dJIEMEHTa B COSIMHEHUH, MacCOBast
J0JIsI " HpOHeHTHafl KOHHeHTpaHI/ISI BCIIIECTBA B paCTBope, ﬂ)lpO aToMa, BHCKTPOHHBIﬁ
CJION aToMa, aTOMHasi OpOUTalb, PAANYC aTOMa, BAJIGHTHOCTb, CTETICHh OKUCIICHHUSI,
XUMHUYECCKasA CBA3b, SHCKTPOOTPI/IHaTeHLHOCTB, HOJ'ISIpHaSI nu HeHOHﬂpHaH KOBAJICHTHAs




Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
O0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3zoBaHusi Ha ocHoBe PI'OC

CBSI3b, HIOHHAS CBSI3b, METAJUIMYECKAs CBA3b, KpUCTAJUINYECKas peméTKa (aToMHas,
MOHHAs1, METAJNIMYECKasl, MOJICKYJIsIpHAs ), UOH, KATUOH, aHUOH, JIEKTPOJIUT U
HERJIEKTPOJIUT, SJCKTPOIUTUYECKAs JUCCOLUAIIMS, PEaKIIUU HOHHOTO OOMeHa,
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTENIb U BOCCTAHOBUTED,
OKHCJICHHE U BOCCTAHOBJICHHUE, SJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIIMU, CKOPOCTh XUMUUYECKON peakuuu, karanusatop, [IJIK,
KOPPO3Hsl METAJJIOB, CILIABBI

2.2

OCHOBOIIOJIATal0IME 3aKOHBI XUMHUH: 3aKOH COXPAaHEHHS MacChl, IEPUOINYECKUI
3akoH JI.M. MeneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIPHAS TEOPHUsL, TEOPHSI DIEKTPOIUTUIECKOU
JUCCOLMAlU

Bnagenue ocHoBaMU XUMHYECKOM I'paMOTHOCTH, BKJIIOUAIOIICH:

3.1

YMEHHE MPaBUJIbHO UCTOIb30BaTh U3yYEHHBIE BEIIECTBA U MaTepuabl (B TOM YHUCIe
MUHEpaIbHBIC YA0OPEHUS, METAJUIBI M CIUIABBI, TPOYKTHI MEPEepabOTKH MPUPOIHBIX
MCTOYHUKOB YIJIEBOAOPOIOB (YIJIsl, MPUPOJHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3STCTBE,

Ha MPOMU3BOJACTBE U MOHMMAaHUE 3HAYCHHUS KUPOB, OCIIKOB, YIIIEBOIOB JIJIsl OpraHu3Ma
YEJI0BEKA; YMEHHE MPOTHO3UPOBATH BIUSIHUE BEIIECTB U XUMHYECKUX MTPOLIECCOB HA
OpPraHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CpENY

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKUEC 3HAHUA CO 3HAHUAMU APYTIUX y‘I€6HBIX
npeaIMCTOB

3.3

HaJINYME OIbITa pabOThI C pa3IMYHBIMU UCTOUHUKAMU HH(POPMALIUHU 110 XUMHH
(Hay4Has U HAy4YHO-TIIOMYJISIpHAs JIUTEpaTypa, CJI0BapH, CIIPABOYHUKH, HHTEPHET-

pecypcebl)

3.4

yMeHue 00bEeKTUBHO OLIEHWBATh MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAILIECHUSIX U
MPAKTUYECKOM IPUMEHEHUU U YMEHHUE UCII0NIb30BaTh €€ JJIs peleHusl yueOHO-
[IO3HABATEJIbHBIX 3a7a4

Biagenue ocHOBaMU NOHATUIHOIO ammnapara i CHMBOJIMYECKOTO SA3bIKa XUMHUH IS
cocTaBiieHUs] OpMYJT HEOPTaHUYECKUX BEILIECTB, YPAaBHEHUH XUMUYECKUX PEAKIIHil;
ocHoBaMU xuMuyeckoit HomeHkiaTypsl (IUPAC u TpuBHanbHOI)

VYMeHre 00bsACHITh CBSI3b MOJIOXKEHHS 3JIEMCHTA B HepHOﬂquCKOﬁ CUCTEMC C
YHUCIOBBIMH XAPAKTCPHUCTHUKAMHA CTPOCHHUA aTOMOB XUMHNYCCKUX DJICMCHTOB (COCTaB n
3apsna saapa, o6mee quCiI0 BHCKTpOHOB), pacipeaciiCHuEM 3JICKTPOHOB IO
SHEPTCTUUCCKHUM YPOBHAM aTOMOB IICPBBIX TpéX NEpHUOa0B, KaJlusd 1 KAJIbIUA

IIpencraBienue 0 NEpUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB
(panuyc aToma, MEKTPOOTPULIATEIBHOCTD ), IPOCTHIX U CIOXKHBIX BEILECTB OT
MOJIO’KEHHUS J1eMeHTOB B lepuonnueckoil cucreme (B MajIbIX EPUOAaX U IIIaBHBIX
NOATpYIIax) 1 AJIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue kiaaccuupoBarh:

7.1

XUMHUYCCKUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIINH

YMeHue onpeaenrh:

8.1

BAJICHTHOCTD MU CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apA]] HOHA

8.2

BHJI XUMUYECKOM CBSA3U U TUI KPUCTANINYECKON CTPYKTYPBI B COEIMHEHUAX

8.3

XapaxkTep Cpe/bl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTECIIb U BOCCTAHOBHUTCIIb




Kon

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHS

NMPOBEPSAEMOro0 OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 0011Iero

TpeOoBaHuUs o0pa3oBanusi Ha ocHoBe PI'OC

9 YMeHne xapakTepru3oBaTh (GU3MUECKre U XUMUYECKHE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPOA, IpaduT, aiMas, KpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUIA, KK, MATHUM, KaJbIIUH, aTIOMUHAN, )KEIe30)
CJIO’KHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK,
XJIOPOBOAOPO/I, CEPOBOJOPOI, OKCHUJIBI U THAPOKCHAbI MeTaiuioB I-1IA rpymm,

9.2 amomunus, meau (II), nunka, sxenesa (11 u III), okcunst yraepozna (II u IV), kpemuus
(IV), azota u docdopa (Il u V), ceprr (IV u VI), cepaucras, cepHas, a30Tucras,
a3oTHas1, pochopHasi, yrojabHast, KpeMHHEBasl KUCIOTA U MX COJIN)
IPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX

9.3 COCTaBa U CTPOCHMUSI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB,
BO3MOYKHOCTH NPOTEKAHMSI XUMHUYECKUX MPEBPALICHUN B PA3JIMUYHBIX YCIOBUSIX

10 YMeHne COCTaBIISATh MOJIEKYJISIPHBIC 1 HOHHBIC YPABHEHHSI PEAKIUA, B TOM YHCIIE:

10.1 peakuuii HOHHOTO OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU

103 WUTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYyIIM)
HEOPraHMYECKUX BEIIECTB

10.4 MOJATBEPKIAIOIINX TEHETUIECKYIO B3aUMOCBSI3b MEXKLy HUMH

11 YMeHue BIYUCIATH (IPOBOAUTH PACcU€Thl):

111 OTHOCHTEJIbHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOT0 DJIEMEHTA B COSIMHEHUH

11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

114 M0 YPaBHEHUAM XUMHYECKHUX PEAKIMi U HaXOIUTh KOJUYECTBO BEIIECTBA, 00BEM U
Maccy peareHTOB WM IPOTYKTOB PEeaKIIuu

12 Bnanenue (3HaHuE OCHOB):

OCHOBHBIMH METOJJaMH HAYYHOTO ITO3HAHUS (HAOII0IeHNe, N3MEPEHNE, SKCIIEPUMEHT,

121 MOJICTTMPOBAHUE) MIPU U3YUCHHUH BEIIECTB M XUMUYECKUX SBICHUI; yMEHUE
chopmynupoBaTh TPOOJIEMY U MPEIIOKUT TyTH €€ PEIICHUS

122 0e30MmacHoOl paboThl ¢ XUMUUYECKUMHU BEIIECTBAMH, XUMHUECKOH MOCYI0i 1
71a00paTOPHBIM 000PYIOBAaHHEM
npaBujaMu 0€301aCHOTO OOpAIIeHHs C BEIIECTBAMU, UCIIOJIb3YEMbIMU B
MOBCEHEBHOM KU3HU, IPABUIAMU NIOBEJICHUS B LIENAX COEpEKEHUs 3/J0POBbs U

12.3 OKpY’Karollel MpUPOAHON cpeibl; TOHMMAaHKe Bpeia (0MacHOCTH) BO3AECHCTBUS Ha
KHUBBIE OPraHU3MBI OIIPEICIEHHBIX BELIECTB, CIIOCOOOB YMEHBIIECHUS U
NPEIOTBPALICHNS UX BPETHOTO BO3ACHUCTBUS

13 Hannune npakTH4ecKuX HaBBIKOB TUTAHUPOBAHUSI M OCYIIIECTBIICHHS CIICTYFOIINX
XUMHUYECKHX SKCIIEPUMEHTOB:

U3y4eHHEe U ONucaHue (PU3NUECKUX CBOICTB BEIIECTB; O3HAKOMIIEHHUE C (PU3HUECKUMU

13.1 U XUMHYECKUMU SBJICHHUSIMH, OTBITHI, HJUTFOCTPUPYIONTUE MPU3HAKH MPOTECKAHUS
XUMHUYECKHUX PEeaKITHi

13.2 M3y4deHHUe CIIOCOOO0B pa3IeICHHs cMecei
MOJTy9YeHHE KUCIIOPO/Ia ¥ U3YYEHHUE €r0 CBOKCTB; IMOIyYEeHUE BOAOPOIa U U3yUCHHE

13.3 €ro CBOICTB; MOJyYEHHE YIIIEKUCIIOT0 ra3a U U3y4eHHe ero CBOMCTB; MOJTy4YeHUe
aMMHaKa U U3y4eHHe er0 CBOICTB

13.4 MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM 10JIE pacTBOPEHHOTO
BEIIIECTBA

135 NpUMEHEHHEe UHIMKATOPOB (JJakMyca, METUIIOpaHka U GpeHondranenta) s




Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
O0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3zoBaHusi Ha ocHoBe PI'OC

OIpCACIICHUA XapaKTepa CpEAbI B paCTBOpPax KUCJIOT U menoJe

13.6

UCCJICIOBAaHUE U OIIMCAHUE CBOMCTB HEOPIaHUYECKUX BEILIECTB PA3JIMYHBIX KIACCOB;
W3Y4YEHUE B3aUMOJEHCTBHS KUCIIOT C METalIaMU, OKCHJIaMU METAJLJIOB,
pPAcTBOPUMBIMHU M HEPACTBOPUMBIMH OCHOBAHHUSIMM, COJISIMU; ITOJTyYEHHE
HEPACTBOPUMBIX OCHOBAHUM; BHITECHEHHE OJTHOTO METaslla APYTUM U3 pacTBOpa COJIH;
ucciieloBaHre aM(POTEPHBIX CBOWCTB T’MAPOKCUIOB AIIOMUHUS M LIWHKA

13.7

pelIeHne SKCIePUMEHTATIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KI1acChl
HEOPTraHUYECKUX COCAMHEHUINY; « DNEKTPONMTHYECKAs AUccolHaiusy; «Baxueime
HEMETaJIJIBI M UX COCAUHEHMAY, «BakHeHIIe METa/uIbl ¥ UX COCTUHEHUSD»

13.8

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONIUE TIPU3HAKU MPOTCKAHUS peaKIini
MOHHOTO 00MEHA; KaYeCTBCHHBIE PEAKIIMK Ha TIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX
HOHBI: XJIOpUA-, OpOMUI-, HOIUA-, CYIbdaT-, hocdart-, KapOoHAT-, CUINKAT-aHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaIbIIHsI, aTIOMUHUS, JKene3a (2+) u
xkenesa (3+), menu (2+), muHKA

14

YmMmenue:

141

MMpEaACTaBJIATh PC3YJIbTAThI OKCIICPUMCHTA B (bOPMe BBIBOJOB, 10Ka3aTCJIbCTB,
Fpa(l)I/IKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPUYCCKUC 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBSI3U MEXY pealbHO HAaOII0AaeMbIMU XUMUYECKUMU SIBICHUSIMH U
IIpOLIECCaMU, TPOUCXOIAIIMMH B MAKpO- U MUKPOMUPE, OOBSICHITH IPUUUHBI
MHOTr000pa3usi BeleCTB

INEPEYEHbB 2JIEMEHTOB COAEPXAHWUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 [TepBoHavyaJIbHBIE XUMUYECKUE TTOHSATHUS

1.1 Unctele BenecTBa M cMecu. CrocoObl pa3eneHus: cMecei

12 ATOMBI 1 MOJIEKYJIBI. XUMHUUECKHE dJIEMEHTHI. CHMBOJIBI XUMHUECKUX JIEMEHTOB.
[IpocTble U CIOXKHBIE BENIECTBA.

13 Xumudeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX dJIeMeHTOB. CTeneHb
OKHCJICHUS
3aKOH MOCTOSHCTBA COCTaBa BelecTB. OTHOCUTENIbHASI aTOMHAs Macca.

1.4 OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 01 XUMUYECKOTO AJIEMEHTA B
COEIMHEHUU

15 KonuuecTtBo BemecTBa. Moib. Mosnsipaast Mmacca. MomsipHbIif 00bEM Tra3oB.
B3anMocBs3b KoIu4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

16 du3znyuecKue 1 XUMUUECKHUE SIBJICHUS. XMUMUYECKas peakius U e€ Npu3Haku. 3aKOH
COXpaHEHHUs MaCChl BEMIECTB. XUMUYECKHE YPaBHEHUS

5 [lepuoanueckuii 3akon u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CTpoeHHe aTOMOB

21 [lepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB

JI.W. Menneneesa. [lepuoas! u rpynnel. PU3H4eCKuil CMBICII TOPSIAKOBOTO HOMEpPA,




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

HOMEPOB MeprOo/ia U TPYMIIbI JIEMEHTa

2.2

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
JIEKTPOHHBIX 000JI04€K aTOMOB NEPBbIX 20 XUMUUECKUX IEMEHTOB
Ilepuonnueckoii cucrems! .M. MeHeneesa

2.3

3aKOHOMepHOCTI/I B U3MCHCHHUH CBONCTB XMMHYECKHX 3JICMEHTOB MEPBLIX TpéX
IICprUoa0B, Kajivsd, KaJIbIIHA (pazmyca aTOMOB, JICKTPOOTPULATCIIBHOCTH,
METATNIMYCCKUX U HEMCTAJINIMYCCKHUX CBOﬁCTB) n ux COG[[I/IHCHI/Iﬁ B COOTBCTCTBHHU C
ITOJIOXKCHHUEM JJIEMCHTOB B HepnonnquKoﬁ CUCTEME U CTPOCHUEM NX aTOMOB

CtpoeHue BeniecTra

3.1

Xumunyeckas cBsi3b. KoBajeHTHas (OJIsipHAst U HEMOJISIPHAsi) CBA3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. MonHas cBsi3b. MeTainyeckas
CBSI3b

3.2

Tunsl KpUCTATUIMUECKUX PEHIETOK (aTOMHAs, HOHHAs, METaJUIMYeCcKas),
3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIA
XUMUYECKOH CBSA3U

Baxwneriue npencraBuTeN HEOpraHMyecKux BemecTs. Hemeramnsl u ux
coenuHeHusd. MeTamibl 1 UX COEOUHEHUSA

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPTaHHYECKUX COCMHEHUI: OKCHIO0B
(coneobOpasyrolue: OCHOBHBIE, KUCIOTHBIE, aM()OTEpHBIEC) U HECOIE00pa3yIOIIUE;
OCHOBaHUH (1EN0YM U HEPACTBOPUMBIE OCHOBAHMS); KUCIIOT
(xucnopoacoaepKaime u 6eCKUCIOPOAHbIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX Y KHCIIBIX )

4.2

dusnyueckre 1 XMMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOJOPO/A,
XJIOpa, KUCIOPOJIa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

@u3nyecKue U XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIJIOB: JINTHS, HATPUS,
KaJIusl, MarHus U Kajibl¥isl, aTFOMUHUSA, JKeJe€3a. DIEKTPOXUMUYECKUH P
HaIpsDKEHNUN METaJUIOB

4.4

dusnueckue U XUMUYECKHE CBOWCTBA BOJAOPOIHBIX COCAMHEHUI HEMETAIIIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckre U XAMUYECKHAE CBOMCTBA OKCHI0B HeMeTasutoB: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(Illl, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenune
OKCHJIOB HEMETAJIJIOB

4.6

Xumunyeckue cBorictBa okcuaoB: MetaiwioB |A—IIA rpynm, nuaka, meau(Il) u
xenesa(ll, 111). [TomydeHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKUE CBOIICTBa OCHOBaHUN M aM()OTEPHBIX TMJIPOKCUAOB (Ha puMepe
THIPOKCHIOB AIIOMHUHMS, *kKele3a, HuHKa). [lonydeHnre ocHOBaHUN U aM(POTEPHBIX
TUAPOKCHJIOB

4.8

OO01me XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOJHON, CEPOBOIOPOAHOM,
CEpHUCTOM, CEPHOH, a30THOH, (hochopHO, KpeMHUEBOMH, yronbHOI. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KucaoT. [lonyyenue
KHCJIOT

4.9

OO6ue xMMUYecKre CBoiicTBa cpeiHux coeil. [lonyyenue coneit

4.10

[Tonyuenue, cobnpanue, pacro3HaBaHHE BOJAOPO/Ia, KHCIIOPO/1a, aMMHaKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaTopuu

411

[Tonydyenue ammmuaka, CepHOM M a30THOW KHUCIIOT B MPOMBINIIEHHOCTH. O0miue
CIOCOOBI NOJTYYECHHUSI METAJJIOB

4.12

I'eneTnyeckas CBA3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX CO€IUHEHUI

XHUMUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUeCKuX peakiuii o pa3IMyHbIM IPU3HAKaM: 10 YHUCITY U
COCTaBY Y4acTBYIOIIMX B peaKLMU BEUIECTB, MO TEIJIOBOMY 3 dekTy, no




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMECHTOB

5.2

TennoBoit 3¢ ekt XUMHUUECKOH peakuu, TEePMOXUMUYECKHE YPaBHEHUS. DK30- U
SHAOTEPMHUUYECKUE PEAKIMH. TEPMOXMMUYECKHE YPABHEHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Tporecchl OKUCIIEHHS U BOCCTAHOBJICHHUS. DJIEKTPOHHBIN 0aTaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKIIMH

5.4

Teopus 37eKTPOIUTUUECKON quccoranuu. Katnonbl, aHMOHBI. DIEKTPOIUTHI U
HEeIeKTposInThl. CHIIbHBIE U clla0ble AJIeKTPoJUThl. CTeneHb AUCCOIUAINH

Peakuuu nonHoro oOMeHa. Y cloBHsI MPOTEKAHMS PEaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE U COKPAIIEHHbIE MOHHBIE YPABHEHUS PEaKUi

XUMUS U OKpy’Karolasi cpena

6.1

BemectBa u Marepurainsl B IOBCEIHEBHOM KU3HU YenloBeKa. bezonacHoe
UCIOJIb30BAHUE BEIIECTB U XUMUYECKUX peaKIMii B 1aboparopun u ObITy. [lepBast
IIOMOIIb ITPHU XUMHYCCKUX OKOI'aX U OTPABJICHUAX

6.2

XUMUYecKoe 3arpsi3HeHUE OKpY>Karoleil cpebl (KUCIOTHBIC JOXKAH, 3arpsi3HEHHIE
MOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpaiieHus [IpeaenbHas
nonyctumast konuentpanus semects (I1/IK). Pons xumuu B pemenun
HKOJIOTHYECKUX MPOoOIieM. Y crileHHe MapHUKOBOTO YPdeKTa, pa3pylieHne
030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, a3ota, pochopa, yriaepoaa, KpeMHUS U KX COSTUHEHHI B OBITY,
MEJUIIUHE, TPOMBIIIIICHHOCTU U CEJILCKOM X03sicTBe. [[puMenenrne MeTamioB u
CIUIaBOB (CTalb, YyT'YH, JIOPATIOMUHHMI, OpOH3a) B OBITY ¥ MPOMBIIUIEHHOCTH UX
coenunenuil. [loHaTre 0 KOPPO3UH METAILIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI X OT
KOpPpO3uu

6.4

[TpupogHBIE HCTOYHHUKH YTIEBOAOPOAOB (YTroJb, IPUPOAHBIHA ra3, HePTh),
IPOAYKTHI MX epepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

HepBOHaan'II)HI)Ie IIOHATHS 00 OpTraHN4YCCKUX BCHICCTBAX KAK O COCANMHCHUAX
yriepoaa (MCTaH, 9TaH, 3THJICH, alICTUJICH, 3TAHOJI, INITULCPHUH, YKCYCHas KI/ICJ'IOTa).
IlonsaTre 0 OMOTOTMYCCKU BaXKHBIX BCIICCTBAX: JXUpax, 6en1<ax, Yrj€eBoaAax — U Ux
POJIN B JKU3HHU YCJIOBCKA

PacyéTsr:

7.1

1o hopMyraM XUMHYECKUX COCTUMHEHUN

7.2

Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHUYCCKUM YPABHCHHUAM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* Xumus, 8 knacc/ 'abpuensa O. C., Octpoymos U. I'. , Mocksa “IIpocsemienne” 2024 .
» Xumus, 9 kiacc/ , [abpuensia O. C., Octpoymos U. I'. , MockBa «IIpocsemienney» 2025

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

Xumus. 8 kiacc. [IpoBepouHble M KOHTPOJIbHBIE PAOOTHI. YueOHO- METOAMYECKOE TTocoOue
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