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HOACHUTEJBHAA 3AIINCKA
Pabouas mporpamma mo xumuu s odydaromuxcsi 8-9 kimaccoB MOY rumnazum Nel3 paspaboraHa B COOTBETCTBUHM C
JIOKyMEHTaMHU:
- ®enepanbubiM 3aKk0HOM Poccuiickoit @eneparyu oT 29.12.2012r Ne 273- ®3 «O6 obpazoBanuu B Poccuiickoii deaepanumny;
- npukazoM MunucrepctBa npocsenieHus P® ot 31 mag 2021 r. Ne 287 “O06 yTBepxkaeHuU (PeaepaibHOTO TOCYAapCTBEHHOTO
00pa30BaTEILHOr0 CTaHAapTa OCHOBHOI'O O0IIETO 00pa3oBaHus ]
-nmpruka3zoM MunucrepcTBa npocsemieHuss Poccuiickoit ®@eneparum ot 18.07.2022 Ne 568 "O BHeceHnn M3MeHEHHH B (penepanbHBINA
roCyJapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUsA, YTBEPKIACHHbIM NMPUKa30M MUHUCTEpCTBA
npocsemienns Poccuiickoit denepanuu ot 31 mas 2021 1. Ne 287";
- mpukazoM MunuctepctBa npocBemieHuss PO ot 18 mas 2023 r. N 370 “O6 yrtBepxkaenuu denepaibHOH 00pa3oBaTenbHON
IporpaMMbl OCHOBHOT'O 001Ier0 0Opa3oBaHus’;
- npuka3zoM MunHucTepcTBa npocsenienue Poccuiickoit @eneparuu ot 1 deBpans 2024 r. Ne 62 "O BHeceHUH U3MEHEHUN B

HEKOTOpbIe TIpruKa3bl MunucrepcTBa npocsenienus Poccuiickoit denepanuu, kacaromuecs genepaibHbIX 00pa30BaTeIbHbBIX
IIpOTrpaMM OCHOBHOTO 00IIero oOpa3oBaHus U CpeaHEro ooIero oopazoBanus',;

- mpuKazoM MunHCcTepcTBa npocsetenue Poccuiickoit @eneparmm ot 22 suBaps 2024 1. Ne 31 "O BHeceHUHN U3MEHEHHIA B
HEKOTOpbIe puKa3bl MunucTepcTBa npocselenus Pocculickoit @enepannu, kacatoumecs peaepalbHbIX TOCY1apCTBEHHBIX
CTaHJIapTOB HA4yaJbLHOT'O 0OIIEro 00pa3oBaHMs U OCHOBHOTO 00111er0 0O0pa3oBaHus '

- npukazoMm Munnpocseuenust Poccun ot 19.03.2024 N 171

"O BHECEHNH M3MEHEHUI B HEKOTOPBIE MTpUKa3bl MuHucTEepcTBa MpocBenienns Poccuiickoit deneparuu, kacaromuecs GemaeparbHbIX
o0pa3oBaTeNIbHbIX IPOrpaMM HauyaJbHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO O0IIEro 00pa30BaHUs U CPETHETO OOIIEro
obpasoBanus" (3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830);

- npuka3oM MunucrepctBa npocsenieHust Poccniickoit @enepanuu ot 08.10.2025 Ne 729 «O BHeCceHNH H3MEHEHUI B HEKOTOPBIE
npuka3bl MuHuctepcTBa npocenienus Poccuiickoit denepanun, kacaromuecs henepaibHbIX 00pa3oBaTeIbHBIX POrPaMM
Ha4yaJbHOIO 0OIIEro, OCHOBHOI'O OOIIET0, CPEAHETO 0OIIET0 00pa30BaHUMY;

- npukazoM MunuctepctBa npocsenieHusa Poccuiickoit @eaepanuu ot 10.11.2025 Ne 808 «O BHECEHMH U3MEHEHHI B HEKOTOPBIE
npukas3sl MunucrepcTBa mpocsernienus Poccuiickoit deneparm, kacaromuecs heneparbHbIX 00pa30BaTEIbHBIX TPOTPAMM
HAYaJIbHOTO 00IIIET0, OCHOBHOTO OOIIETO, CPETHET0 001Iero 00pa3oBaHUs;



- TIOCTaHOBJIEHHEM [ JTaBHOTO TOCyAapCcTBEHHOro caHuTapHoro Bpada Poccuiickoii ®enepanuu ot 28 centsops 2020 r. Ne 28 «O06
yTBepkienun canuTapubix mpaBui CII 2.4.3648-20 «CaHnuTapHO-3MUAEMHOJIOTHYECKUE TPeOOBaHUS K OpraHU3alisM BOCIIUTAHUS U
00y4eHMs1, OTJbIXa U O3J0POBJICHHUS IeTel U MOJIOACK» (3apeructpupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

- mocTa”oBJieHHeM [ TaBHOTo rocyaapcTBeHHOro caHutapHoro Bpaua P® ot 28 suBaps 2021 r. Ne 2 "OO0 yTBep»KIE€HUU CAaHUTAPHBIX
npaBus1 1 HopM CanlluH 1.2.3685-21 "T'uruenuuyeckue HOPMATHBBI M TpeOOBaHUS K OOECHEUEHUIO0 0e30macHOCTH U (WIIN)
0e3BpeHOCTH IS YelloBeKa (PaKTopoB cpeapl oouTanus'";

- [Ipuka3 Munnpocsemenns Poccun ot 09.10.2024 N 704 "O BHEceHNMM U3MEHEHUI B HEKOTOPBIE ITpUKa3bl MUHHCTEPCTBA
npocseleHust Poccutickoit denepannu, kacaroniuecs GpeaepaibHbIX 00pa30oBaTEIbHBIX MPOrpaMM HayaabHOTO 00IIero 00pa3oBaHusl,
OCHOBHOTI'0 00111eTO 00pa3oBaHusl U CpeiHero odiiero oopazopanusa” (3apeructpupoano B Muntocte Poccun 11.02.2025 N 81220)

- OcHOBHOH 0Opa3zoBaTeIbLHON NpOrpaMMoOl OCHOBHOTO 001iero oopaszoanust MOY I'mmuazum Nel3;

- Ycraom MOY I'mmuazun Ne 13.

[Iporpamma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO 0O0IEero oOpa3oBaHUsS COCTABJIICHA Ha OCHOBE TpPEOOBaHUN K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa30oBaTelbHOM MPOrpaMMbl OCHOBHOT'O 00111ero oO0pa3oBanus, npeacrapieHHbx B ®I'OC OO0, a Takke Ha
OCHOBE (eiepanbHOl paboueld MporpaMMbl BOCTIMTAHMS M ¢ Y4€TOM KOHIICTIIIMM TPENOoJaBaHUsl yuyeOHOro mpeaMera «XuMus» B
o0pa3zoBaTeNbHBIX opranu3anusiax Poccuiickoit deneparuu.

[Iporpamma mo xumuu pazpaboTaHa ¢ IeIbI0 OKa3aHUs METOIUYECKON MOMOIIM YUYUTEI0 B CO3/IaHUH pabodeil mporpaMMel 1o
y4eOHOMY MPEIMETY.

[Iporpamma o xumMuu Aa€T MPEACTABICHUE O LENAX, OOIIEH cTpaTernu OOy4YeHUs, BOCIUTAHUS U PAa3BUTHUS OOydYarOIIMXCA
cpencTBaMu y4eOHOIo MpeaMeTa, yCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE COIepKAHUE, TPEAYCMATPUBAET PACTIPEACIICHUE €0 10
KJlaccaM M CTPYKTYPUPOBAaHME MO paszjesiaM M TeMaM MporpaMMbl MO XHMHH, ONPEIEIseT KOJIMYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTePUCTUKU COJICPKAHUSI, PEKOMEHIYEMYIO TOCJIEIOBATEIbHOCTh H3YUYCHHS XUMHUM C YYETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBA3EH, JJOTUKK y4eOHOTrO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOYy4YaroIIMXCs, ONMPEAENsieT BO3MOKHOCTH
npeaMeTa Ui peaiu3aluu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTeNbHOI MpOrpaMMbl Ha YPOBHE OCHOBHOTO
oOurero obpa3zoBaHus, a Takke TpPeOOBaHMN K pe3yibTaraM OOy4YeHHUS XMMHUHU Ha YPOBHE IleJiell M3y4yeHUs MpEeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TI03HABATEIbHON ACSITENFHOCTH 00YUYaIOIIErocs 0 OCBOCHUIO Y4€OHOTO COAepKaHUSI.

3HaHME XUMUU CIIY’)KAT OCHOBOW AJisi (POPMUPOBAHUS MHPOBO33PEHUS 00YYArOIIETOCs, €ro MpeACTaBICHUN O MaTepHabHOM
€IMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT (POpMHUpyEeMble XUMUEH MPEnCTaBICHHUs O B3aUMONPEBPAIICHUSIX SHEPTUU U 00 3BOJIOLUU
BEIIECTB B NPUPOJIE, O MyTSIX PEHICHUs TI00aNbHBIX MPOOJIEM YCTOMYMBOTO  PA3BUTHUS  YEJIOBEYECTBA —  CBIPbEBOW,
HHEPreTUYECKOM, MHILEBOM U 3KOJOTHYECKON 0€30MacHOCTH, IPOOJIEM 3IPABOOXPAHEHMS.



N3yuyeHnne Xumuu:

CHOCOOCTBYET pealn3allud BO3MOXKHOCTEM Uil caMOpa3BUTHS W (OPMHUPOBAHUS KyJbTYypbl JHMYHOCTH, €€ oOmel u
(YHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHHME MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH OO0yYaroIuxcs, HaBBIKOB MX CaMOCTOSITENIbHOM
y4eOHOH NIeATEIbHOCTH, SKCIIEPUMEHTAJIbHBIX U MCCIIE0BATEIbCKUX YMEHH, HEOOXOIMMBIX KakK B IMOBCEJHEBHOU
KU3HH, TaK U B IPO(ECCUOHATBHON I€ATEIbHOCTH;

3HAKOMUT CO CHEU(UKON HAYYHOTO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO B3IUISiIa HA  €QUHCTBO IPHUPOABI U
YEJIOBEKa, SABIISIETCS OTBETCTBEHHBIM 3TaloM B (POPMUPOBAHUM €CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YyYaroluXCsl;

CocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJ] B KOJIOTUUECKOE 00pa30BaHUE 00YyUYarOIIUXCS.

JlanHble HanpaBJIeHUs! B 00YYEHUN XUMUU 00€CTIeUNBAIOTCS Crieln(UKON coiep kaHns y4eOHOro MpeaMeTa, KOTOPBIN SIBIISETCS
NEeAarorn4ecky alaliTUPOBaHHBIM OTpakKeHUEM 0a30BOI HAYKHU XMMHHU Ha ONPEAEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00mero o0Opa3oBaHUsI OpPUEHTHPOBAH HAa OCBOCHHE OOYUYaAIOLIUMUCS CHCTEMBI
NIEPBOHAYAJIBHBIX MOHATHM XMMHH, OCHOB HEOPIaHMYECKOW XMMHMHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IMOHATUH OPraHUYECKON
XUMUH.

CtpyKkTypa coJep:kaHusi MporpamMmbl 0 XUMUHU c(hopMHpoBaHa HA OCHOBE CUCTEMHOI0 MojxoAa k e€ nzydenuro. Coaepxanue
CKJIQ/IBIBAETCSl U3 CUCTEMBI MOHATUH O XMMUYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMbI MOHATUN O XMMHUYECKOH peakiuu. O6e 3TH
CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbI 110 MMPUHLMITY MOCIEI0BATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEICTABICHUI
pPa3HOro ypOBHS:

ATOMHOMOJIEKYJIIPHOI'O YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAaHU; Ilepuoanueckoro 3akoHa /[.M1. Menneneesa kak OCHOBHOTO
3aKOHa XMMHH; YYEHHS O CTPOEHUN aTOMa U XUMHYECKOM CBA3H;

MPEAICTABICHUI 00 SIEKTPOIUTUYECKON AUCCOLMALIMY BEIIECTB B pACTBOPAX.

Teopernyeckue 3HaAHUS PACCMATPHUBAIOTCS HA OCHOBE SMIMPUYECKHU TOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS
NOCJIEZIOBATEIbHO OT OJHOTO YPOBHS K JAPYrOMY, BBINONHSS (PYHKIMH OOBSACHEHUS U MPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN NPAKTUYECKOTO IPUMEHEHHMS U NOJIyYEHUs] U3y4aeMbIX BEILECTB.

OcBoeHne mporpaMmbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEICTABICHUS O XUMHUYECKOW COCTABIISIONICH HAYYHOU
KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOW MPUPOJbI, IECHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO W METOJIAaM MO3HAHUS B HAYKE.
W3ydyenne XWMHUM TPOUCXOIUT C MPHUBJICUYCHHEM 3HAHWW W3 paHEe HM3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKarouid MUp»,
«buomnorus. 5—7 knacce» u «PuU3uKa. 7 Kiaace.



[Ipy wW3yyeHUHM XUMUU TPOUCXOIUT (QOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAYKHM KakK oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUUYECKON AESATEIBHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHI. 3agada ydeOHOTO
peaIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMUUYECKHX 3HAHUN — BaKHEHIIMX (DaKTOB, MOHSATUM, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, TOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa HayKH, B IPUOOIICHUH K HAYUYHBIM METOAaM MO3HAHUSA
Py M3YYCHUHM BEIMIECTB M XUMHUYECKUX peaknuii, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIHHBIX YMEHUHN U UX MPUMCHCHHUH
B Y4eOHO-TI03HABATEIHHONW M yU4eOHO-UCCIIEOBATENLCKON NESTEIbHOCTH, OCBOEHUH MPaBMI 0€30MacHOr0 o0pallieHus ¢ BellecTBaMu
B IIOBCEHEBHOM KU3HU.

[Ipu n3ydeHnr XMMUK Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHus Ba)KHOE 3HaYEHUE TPUOOPENIH TaKHUe LI, KaK:

(GOpMHpPOBaHNE HMHTEJUIEKTYAJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHBHOMY
IPUHATHUIO PEIICHH, CIOCOOHOM aganTHUPOBATHCS K OBICTPO MEHAIOIIMMCS YCIIOBUSM KU3HH;

HAIpaBJIEHHOCTh OOyYeHHs Ha CHCTEMATHUYECKOEe TMPHOOUICHHE OOYYaloIIMUXCsl K CaMOCTOSITENIbHOM I03HaBaTEIbHON
JeSATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, GOPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieyeHne ycaoBHi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOUIMMUCS OIBbITa Pa3HOOOPa3HOM JEATEIbHOCTH, TIO3HAHUS U
CaMOTIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIMI), WMEIOIIUX YHHBEPCAIbHOE 3HAYEHWE ISl Pa3IMYHBIX BUOB
NEATEIbHOCTH;

¢dopMupoBanue o01el (YHKIMOHATBHON 1 €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSACHATH U OLICHUBATh
SABJICHUSI OKPYXKAIOIIEr0 MHpA, WCIOJb3Yysl 3HAHUS U OINBIT, MOJYYEHHbIE MPU W3YYEHUH XHMUU, MPUMEHITh UX NPU PEIICHUU
npo0seM B IOBCEAHEBHOM KU3HU U TPYAOBOM AESATEIBHOCTH;

dbopmHpoBaHrEe Yy 00yYaIOMUXCA TYMAHUCTUYECKUX OTHOILUEHUM, MOHUMAHUS [IEHHOCTH XMUMHYECKUX 3HAHUU ISl BHIPAOOTKH
HKOJIOTHYECKH 1I€JI€CO00pa3HOro TMOBEACHUSI B OBITY U TPYJOBOM JEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 3J0POBBS M
OKPYKaroIIEU IPUPOJHON CPELBI;

pa3BUTHE MOTHUBALUU K 00y4YEeHHI0, CIOCOOHOCTEH K CAaMOKOHTPOJIIO MU CaMOBOCHHUTAHUIO Ha OCHOBE YCBOEHUS
00111e4YeI0BEYECKHUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(HIIA U HANTPaBIECHHOCTH JalbHENIIEro 00yueHus.

OO01iee yncao 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHus] XuMmun, — 136 dacoB: B 8 kiacce — 68 dacoB (2 4aca B Helenw), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).

Jlis kaxaoro kiacca MNPeayCMOTPEHO pe3epBHOE y4yeOHOEe BpeMs, KOTOPOE MOKET ObITh HCHOJIB30BAHO YYAaCTHUKAMU
00pazoBaTenbHOTO TMpoIecca B Meysx (OpMHUPOBAHUS BAPUATUBHON COCTABIISIONICH COAEpPKAHMSI KOHKPETHOW pabodeil mporpaMMel.
[Tpu 3TOM OOs3aTenbHas (MHBapUaHTHAs) YaCTh COJIEP)KaHUs MPEAMETa, yCTaHOBJICHHAs PUMEPHON padoueil MporpaMMoil, U Bpemsl,
OTBOJMMOE Ha €€ U3y4YeHHE, JOJHKHBI ObITh COXPAaHEHBI OJHOCTHIO.



COJEPKXAHUE OBYUYEHUA

8 KUIACC

[lepBOoHauUaNIbHBIE XUMUUECKHE TOHATHS

[Ipenmer xumuun. Ponp XuMuK B ®KU3HU YE€IOBEKa. XMMUS B CUCTEME HayK. Tena u BemecTBa. Ou3nueckue CBOMCTBA BEILIECTB.
ArperaTHoe cocTosiHUE BellecTB. [loHsiTHe 0 MeToAax mo3HaHus B XUMUU. YucThie BemecTBa U cMecH. CriocoObl pa3/iesieHHs] CMECEi.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3IeMeHThI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.

[IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢hopmyia. BaleHTHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BeliecTB. OTHOCUTENbHAS
aTomHas macca. OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca. MaccoBas J0Jis XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IMHHUIL] BEIIECTBA.
Pacuérel mo hopmynaM XMMUYECKUX COECTUHEHUN.

@u3NYEeCKUE U XUMUYECKHE SBICHUSA. XUMHUUECKasl peakius U €€ NMpru3HaKu. 3aKOH COXPAHEHUSI MacChl BEUIECTB. XUMUYECKHE
ypaBHeHus1. Knaccudukarus XUMUYECKUX peakinil (COeUHEHUS, pa3IOKEHHUs, 3aMEIIICHUsI, 0OMEHa).

XUMHUYECKUHN SKCIIEPUMEHT:

3HAKOMCTBO C XWMHYECKOW TMOCYAO0W, MpaBWwiaMud paboThl B JabopaTopuud W mnpuéMamu oOOpalieHus ¢ JIabopaTOpHBIM
000py/OBaHUEM, U3Y4Y€HHUE U omnucaHue (U3UYECKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIIECTB, HAOMIOJACHUE (PU3UUECKUX
(TutaBieHUE BOCKA, TasiHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE, KUICHUE W KOHJICHCAIUsl BOJbI) U XUMHYECKUX (FOPEHHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJia ¢ KUCJIOTOMN) sIBIEHUN, HAOIIOJIEHUE U ONKMCaHWEe TTPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX Peakiuil (pa3jioKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus, pa3sioKEHHUE THIPOKCHIA MEIU
(IT) npu HarpeBanuu, B3auMoOIeUCTBHE xene3a ¢ pacTBopoM conu Mmenu (II), uzydenue cnocoboB paszzaeneHust cMeceil (¢ MoMOIIbIO
MarHura, (UJIbTPOBAHKE, BBIMAPUBAHUE, NUCTUIUIAIMSA, XpoMaTorpadus), NpoBEeICHUE OYHUCTKU MOBApPEHHOU COJu, HAOIIOACHUE U
ONHUCAaHHUE pEe3yJIbTATOB IMPOBEJACHUS OINbITa, WIIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHHUE MOJENIed MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Baxueiimme nmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — anemMeHT M npocToe BemecTBo. HaxoxaeHue kuciaopoaa B HNPUPOJE,
dbu3ndecKue u XuMrIeckue cBoiicTra (peakiuu roperust). Oxcunel. [lpumenenue xucmopoga. CrocoObl TMONMyYEHHUS KHUCIOpOAa
B J1a00OpaTOpUU U MPOMBITIIEHHOCTH. KpyroBopoT kucinopoaa B npupose. O30H — amtoTponHas MoAu(UKaIUs KUCIOPO/Ia.



TernoBoi 3P heKT XUMUUECKON peakiuy, TEePMOXUMHUUECKUE YPABHEHHUS, K30~ U SHJIOTEPMHUUECKUE peakiuu. TOIMIuBO: yroib
U METaH. 3arpsi3HeHUe BO3/lyXa, YCUICHHE MMAPHUKOBOTro 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocTtoe BemecTBO. HaxoxaeHue Bojaopoja B Ipupoiae, (Pu3Myeckue U XUMHUYECKHE CBOMCTBA,
pUMEHEHUE, CocoObI MmoydeHusi. Kuciaotsl u comu.

MoutsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOKMCTBA BOABL. Boja kak pactBopureinb. PactBopbl. HackllieHHbIE 1 HEHACHIIEHHBIE pACTBOPLI. PacTBOPUMOCTD
BEILIECTB B BOJE. MaccoBasi 10Js BEIIECTBA B PACTBOpE. XUMHYECKHE CBOMCTBA BOJBl. OCHOBaHMs. Poilb pacTBOpOB B MPUPOJE U B
JKA3HU YesioBeka. KpyroBopoT BObI B IpUPOE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa v OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanusa nHeoprannueckux coequHenuil. Oxcunpl. Knaccugukaius okcuaoB: coieodpasyomye (OCHOBHbIE, KHCIOTHBIE,
am(oTepHble) U HecoseoOpasyromue. Homenknatypa okcuoB. Gusndeckrue 1 XUMHUYECKUE CBOMCTBA OKCUAOB. [lomyueHrne okcuaoB.

OcnoBanus. Kinaccudukanus ocHOBaHM: MIENOYM U HEpacTBOpUMbIe ocHOBaHuA. HoMeHknarypa ocHoBaHMil. Du3nyeckue M
XUMHYECKHE CBOMCTBA OCHOBaHUM. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucinor. @usndyeckne U XUMUUYECKHE CBOMCTBA KUCIOT. Psij akTUBHOCTH
metaiioB H.H. bekerosa. Ilonyyenue kucior.

Conu. HomeHknatypa coneil. @u3nueckrue 1 XMMUUECKUE CBOMCTBA COJIEH.

[TomyuyeHue conen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

XUMHUYECKUI HKCIIEPUMEHT: KayeCTBEHHOE OMNpEJEICHUE COAEpXKaHUs KHUCIOpoJa B BO3JyXe, IOJy4YyeHUe, COoOUpaHue,
pacno3HaBaHle U U3yUYE€HHUE CBOWCTB KUCIOPO/1a, HAOII0AeHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHS BOZHUKHOBEHUS U
npeKpamieHus ropeHus (moskapa), O3HaKOMJIEHHWE ¢ oOpasllaMH OKCHUJOB M ONHCAHUE KX CBOWCTB, NOJIy4eHHE, COOUpaHuE,
pacro3HaBaHMe€ W H3y4Y€HUE CBOWCTB BojopoAa (ropeHue), B3aumojencTtBue Boaopona ¢ okcugom menu (II) (Bo3MoxkHO
WCIIOJIB30BaHUE BHUACOMATEPHAIOB), HaONIOJEHHWE OO0pa3lloB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH
pPAaCTBOPEHUS BELIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPENAEIEHHOW MaCCOBOM J0JIEM paCTBOPEHHOTO
BEILIECTBA, B3aWMOJICUCTBHE BOABI C MeTa/UlaMM (HAaTpueM U KajabllieM) (BO3MOKHO HCIOJIb30BAHHE BHIEOMATEPHAIIOB),
UCCJIEIOBaHNE O0Opa3loB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIO/ICHWE W3MEHEHHS OKPACKHM WHIUKATOPOB B
pacTBOpax KHUCJOT U IIeJI0Yell, u3yuyeHue B3aumoaeictust okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIIOTHI, KUCIOT ¢ METalJIaMH,
pEeaKIui HEUTpaIn3aluu, NOJIy4YeHNE HEPACTBOPUMBIX OCHOBAHUM,

BBITECHEHHE OJIHOTO METaJIa IPYTUM M3 PACTBOPA COJIM, PELUICHUE SKCIIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BakHEeHIe Kiacchl
HEOPraHUYECKUX COCIUHEHUI.



[Tepuonuuecknii 3akoH u [lepuogunueckas cucrema xumudeckux 3nmeMeHToB .M. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKas
cBs13b. OKUCIIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIIUH

[lepBble MOMBITKM KIAacCU(DUKAIMKU XUMHYECKUX »djeMeHTOB. [loHATHE O rpynmax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U
HIEJIOYHO3EMETbHBIE METAJUIb, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yloT aMPOTEPHBbIE OKCHUJIBI U TUIPOKCHUIBI.

[lepnogmueckuit 3akoH. [lepmommueckas cucrema — xumuyeckux — aneMeHtoB .M. MenneneeBa. KopoTkonepuonnas u
nrHHOTIeproaHas opmbl [leproaudeckoit cucrembl xumudeckux daemMeHToB J[.U. Menneneesa. [lepuoast u rpynmbel. Ou3nydecKuii
CMBICJI IOPSIKOBOTO HOMEPA, HOMEPOB MEPUO]IA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHBIX siaep. M3ortombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
XUMHUYECKUX 3eMeHTOB [lepnonnueckoi cucremsl .M. MenaeneeBa. XapakTepUCTUKAa XMMAYECKOTO 3JIEMEHTA MO €r0 MOJIOKECHUIO
B [lepuonnueckoint cucreme .M. Menneneena.

3aKOHOMEpPHOCTU HM3MEHEHHUSl paguyca aTOMOB XHMHYECKHUX SJEMEHTOB, METAUIMYECKUX M HEMETAIUIMYECKHX CBOMCTB IO
rpyImnaM U nepuoaam.

3nauenue Ilepuogmueckoro 3akoHa W llepuonnyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB JJISI PAa3BUTHS HAYKW U MPAKTHKH.
JI.N. MenneneeB — yud€HbIN U TpaXKIaHUH. XUMHUUYECKas CBs3b. KoBasieHTHas (monsipHast u HETOJISIpHAST ) CBS3b.

DNEeKTPOOTPUIATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucneHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIEHUSI U BOCCTAHOBIEHUS. OKUCIUTENTU U
BOCCTAaHOBUTEJIU.

XUMHUUYECKHUI SKCTIEPUMEHT:

M3yueHHEe 00pa3I0OB BEIIECTB METAJJIOB U HEMETAJIOB, B3aUMOICHCTBHE THAPOKCHUIA IIMHKA C PAaCTBOPAMH KHUCJIOT U ILEI0YEH,
MIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA (TOpEHHE, PeaKIuu PassioKeHUs,
COCIUHEHUS ).

MexnpeaMeTHbIe CBA3U

Peanuzaniusi MeXIpeAMETHBIX CBSI3€H MPU M3YYEHUHW XUMUU B 8 KJIACCE OCYIIECTBIISIETCS YEpe3 HCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHOHAYYHBIX TOHITUW, TaK W MOHSATHUM, SBJISIOMIMXCA CUCTEMHBIMH ISl OTIEJIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOIO
MKJIA.

OOmue ecTeCTBEHHOHAYYHbIE TOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius,
NEPUOINIHOCTD, HAOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBJICHNE.

@dusuKa: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI
3apsi, BEIIECTBO, TENO, O0OBEM, arperaTHOE COCTOSHWE BEIIECTBA, ra3, (PU3WYECKUe BEIMYWHBI, CIUHUIIBI U3MEPEHUsS, KOCMOC,
IJIaHEThI, 3BE€3/1b1, COoNHIIE.



buonorus: dorocunres, apixanue, onocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE OPOIBI, TIOJE3HBIC HCKOMIaeMbIe, TOIIMBO, BOJHEIC PECYPCHI.
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3zoBaTeapHOM ITporpaMmbl (8 Kiace)

Kog lMpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0bpa3oBaTenbHON
npoBepsieMoro nporpamMmmbl OCHOBHOTO 06Llero obpasoBaHusi
pesynbTaTa
1 Mo Teme: "MNMepBoOHaYanbHbIE XMMUYECKME NOHATMA"
11 packpbiBaTb CMbICIT OCHOBHbIX XWMWYECKMX MOHATWMIA: aToOM, MOJIeKyna,

XUMUYECKUN  SMEMEHT, MNpPOCTOe BeLLeCTBO, CIOXHOe BeLlecTBO, CMEeChb
(ogHopogHass n HeogHopodHasi), BarleHTHOCTb, OTHOCUTENbHAs aToMHas W
MOJSIeKynsipHas Macca, Konu4ecTBO BellecTBa, MOfb, MOSisipHas Macca,
MaccoBasi OONA XMMWYECKOrO dremMeHTa B COeOUHEHUW, MOMSPHbIN obbeM,
XMMUYECKas peakums, knaccudukauma peakumi: peakumm coegnHeHns, peakumm
pa3noXeHus, peakumm 3aMeLleHmns, peakumn obMeHa, 3Kk30- U IHAOTEepMUYECKmEe
peakuuu, TennoBon 3dEKT peakumn, pacTBop, MaccoBas AoNsA BellecTBa
(NpoueHTHasa KOHUEeHTpauus) B pacTsope

1.2 NNNCTpnpoBaTb B3aMMOCBA3b OCHOBHbLIX XUMWYECKUX NOHATUA W NPUMEHATb
3TN NMOHATUA NpU oNNcaHnm BelecTB N UX I'IpeBpaLLLeHI/IVI

1.3 MCMNonb30oBaTb XMMWYECKYD CUMBOJSIMKY A1 COCTaBMNeHUs bopmyrn BELLECTB U
YpaBHEHUN XUMUYECKNX peakLun

1.4 pacKkpblBaTb CMbICIT 3aKOHOB COXPaHEeHWs1 Maccbl BELLEeCTB, MOCTOSAHCTBA
cocTaBa, aTOMHO-MOJIEKYNSPHOro y4YeHus!, 3akoHa ABoraapo

15 onpenenAaTb BalileHTHOCTb aTOMOB 3J1EMEHTOB B 6VIHaprIX coeanHEHUNAX

1.6 KnaccmguuupoBaTb XMMUYECKME peakumm (Mo YMCy U COCTaBy Y4YacTBYHOLLUX B
peakuum BeLLEeCTB, No TENSIOBOMY 3hheKTy)

1.7 BbIHYUCITIATE OTHOCUTESIbHYIO MOJNEKYNAPHYO U MOJNTIAPHYKO MaccCbl BELWECTB

1.8 BbIYMCIIATE MACCOBYH A0S0 XMMUYECKOro 3fieMeHTa no hopMyrne CoeanHeHus,

1.9 BbIYNCMATbL MAcCOBYIO OO0 BELLEeCcTBa B pacTBope




1.10

MPUMEHATb  €CTEeCTBEHHO-Hay4yHble MeToAdbl MO3HaHus -  HabnogeHuwe,
n3MepeHne, MoAenupoBaHne, 9KCNEPUMEHT (pearbHbI U MbICIIEHHbIN)

Mo Teme: "BaxHenlume npeacrtaBuTenn HeopraHM4Yeckux seLecTs”

2.1

packpbiBaTb CMbIC/T OCHOBHbIX XUMW4YE€CKUX NOHATUN: OKCUA, KMCNOTa,
OCHOBaHwue, cosb

2.2

onpeaenaTe NPUHAANEXHOCTb BELLECTB K ONpedeneHHOMY Kraccy COeOUHEHUN
no popmynam

2.3

KnaccuguumpoBaTb HeopraHMyeckre BelecTea

2.4

XapaKkrtepun3oBsaTb (OI'IVICbIBaTb) obuMe XuMMmyeckme CBOWCTBa BELLECTB
pa3sin4HbIX KIlaccoB, MnoATBepXaada onucaHne rnpuMepamMmm MONEeKyInAapHbIX
ypaBHeHMVI COOTBETCTBYOLNX XUMNYECKNX peaKLl,VIVI

2.5

NPOrHo3npoBaTb CBOWCTBa BELWECTB B 3aBUCUMOCTU OT WX Ka4yeCTBEHHOro
COCTaBa, BO3MOXHOCTU NpOTEeKaHUA XUMUYECKUX I'IpeBpaLIJ,eHI/IVI B pasfinyHbIX
ycnosuax

2.6

crnefoBaTb NpaBuraM MoMb30BaHUS XMMWYECKOW Mocyaod M nabopaTopHbIM
obopygoBaHueMm, a Takke npasunam obpalleHus ¢ BelecTBamMmn B COOTBETCTBUN
C VHCTPYKUMAMW MO BbINOMHEHMIO NabopaTopHbIX XUMWUYECKUX OMbITOB MO
nonyyeHuio M cobupaHuio rasoobpasHbIX BewecTB (Bogopoda W kucrnopoga),
NPUroTOBNEHNIO PAcTBOPOB C OMpeferieHHON MaccoBOW [Orien pacTBOPEHHOro
BellecTBa, MNNaHUMpoBaTb W MNPOBOAUTb XWMWUYECKME IKCMEPUMEHTbI MO
pacnosHaBaHWI0O pacTBOPOB LENoYerd W KUACMOT C MOMOLLbI WHAMKATOPOB
(nakmyc, cheHonTanemH, MeTunopaHx u gpyrue)

2.7

npoBOoAUTb pacyeTbl NO YpaBHEHUIO XMMUNYECKON peakunun

Mo Teme: "lMepuogudeckuit 3akoH u [lepuogmyeckass cucTemMa XUMUYECKUX
anementoB [O.M. MengeneeBa. CTpoeHMe artomMoB. XuMuYeckasi CBS3b.
OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakumn”

3.1

pacKpblBaTb CMbICIT OCHOBHBIX XUMUYECKMUX MOHATUIA: AP0 atoMa, 3MEeKTPOHHbIN
crioi atoma, atomHasi opbutasb, paguyc aToMa, XMMUYeckas CBsisb, NonsipHas u
HenosnspHas KoBaneHTHas CBs3b, AMEKTPOOTPMLATENBHOCTb, MOHHAs CBSA3b, WOH,
KaTMOH, aHWNOH, CTeNeHb OKUCIEHNS

3.2

KJ'IaCCVI(*)VILI,VIpOBaTb XUMUNYECKME SrieMeHThI




3.3 onuceiBaTb U XxapakTepu3oBaTb TabnuuHyto dopmy [leproanyeckon cuctembl
XUMUYECKUX 3NEMEHTOB: pasnuyaTb NOHATUS "rnmaBHas nogrpynna (A-rpynna)” u

"noboyHas nogrpynna (b-rpynna)”, "mansie" n "6onswmne" nepmogpl

34 packpbiBaTb CMbICH Mepunogmyeckoro 3aKkoHa an. MeHpeneesa:
OEMOHCTpUpoBaTb  MOHMMaHue  Nepuoguyeckod  3aBUCUMOCTM  CBOWCTB
XUMUYECKMX SIEMEHTOB OT MX NonoXxeHus B [Nepuognyeckon cucteme

3.5 COOTHOCUTb 0603HayeHusi, KoTopble umetoTcs B Tabnuue "lMepuognyeckas
cuctema  xummyeckux  anemeHtoB .M. MeHgeneesa" ¢ umncnoBbiMU
XapakTepucTUKamMm CTPOEHUS aTOMOB XMMUYECKUX INIEMEHTOB (COCTaB U 3apss
agpa, obLlee YMCNo ANEKTPOHOB M pacnpeferieHNe Ux no 3NeKTPOHHBIM CrosimM)

3.6 onpenensaTb CTENEeHb OKUCMEHMS 3NIEMEHTOB B OMHaPHbIX COeAMHEHNSAX
3.7 onpeaenaTb BUO XUMUYECKOW CBSA3M (KOBANEHTHAs U MOHHAs) B HEOPraHNYeCcKnX
coeINHEeHnAxX

IIpoBepsiembie 3JIEMEHTBI coaepkaHus (8 Kiacc)

Kog [MpoBepsieMblt SNeMeHT cofep)KaHus
1 lMNepBOHaYanbHbIE XMMUYECKME MOHATUS
1.1 MNpeomeT xumun. Ponb XUMUM B KU3HM 4YerioBeka. XUMUS B CUCTEME HayK. Tena u

BellecTBa. Pu3myeckme CBONCTBA BELLECTB. ArperaTHoe COCTOAHME BELLeCTB

1.2 MoHATME O MeTogax Mno3HaHMs B XuMMUU. YucTble BellectBa U cmecu. Crnocobbl
pasgeneHunsa cmecen

13 ATOMbI 1 Monekynbl. Xumudeckne anemeHTbl. CUMBOMbI XMMWYECKMX 3NIEMEHTOB.
[MpocTble u cnoxHble BelecTBa. ATOMHO-MONEKYNAPHOE yyeHne

14 Xummyeckas cbopmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3NIEMEHTOB. 3aKoH
nocTtosiHcTBa cocTtaBa BeuwecTB. OTHocuTenbHasa aTtomHass Macca. OTHocuTenbHas
MoOIeKynapHaa mMacca. MaccoBasa Jonst XMUYECKOro afieMeHTa B coeaMHeHUN

15 KonnyectBo BewectBa. Monb. MonspHaa macca. BaaMmocBsasb konuyectBa, Macchbl U
yucrna CTPYKTYpHbIX eaumHul  BewecTtBa. PacdeTbl no opmynam  XuMuUYeckux
coegunHeHnn

1.6 dusnyeckne N XMMUYECKMe SIBIIEHWs. XUMMYecKasi peakuust U ee MNpu3Haku. 3aKoH




COXpaHEeHUs1 MacChl BeLECTB. XMMUYeckme ypaBHeHusi. Knaccudukaums XMMU4eckux
peakuuin (CoeauHEHNs], Pa3noXeHus, 3ameLleHmns, obmeHa)

1.7

XUMUYECKNA SKCNEPUMEHT: 3HAKOMCTBO C XMMUYECKOW NOCYAoN, C npaBunamu paboTsl B
nabopatopun n npvemamu obpatleHus ¢ nabopaTtopHbiM 060pyaoBaHMEM, U3YYeHne U
onucaHve Mu3nyeckux CBOWCTB 0OOpasLoB HeOopraHM4Yeckux BellecTB, HabmogeHue
dm3nyeckux (nnaesneHne BOCKa, TasHWE NbAa, pacTMpaHue caxapa B CTYyMNKe, KunexHue u
KOHAeHcaums BOAbl) U XMMUYECKUX (rOpeHne CBeYn, NpokanvMeBaHne MeaHou NPOBOSOKM,
B3aMMOAEVCTBME Mena C KUCIOTON) ABfeHun, HabngeHvwe u onucaHue MpUu3HaKoB
NPOTEKaHNS XMMUYECKUX peakuumni (pasnoxeHue caxapa, B3aMMOOeNCcTBME CepHOW
KMCNOTbl € xnopuaom 6apus, pasnoxeHue rugpokcmpga meau (lI) npu HarpeBaHww,
B3aumoencTBune xenesa c pactsopom conu meau (1), nsyyeHme cnocobos pasgeneHus
cMmecen (C MOMOLLbID MarHuta, QunbTpoBaHWe, BbiNapuBaHwe, AUCTUNNALNS,
XpomaTorpadws), NpoBeAEeHNEe OYUCTKM MOBapeHHOW comnu, HabniogeHve n onucaHue
pe3ynbTaToB NpPOBEAEHWS OMbiTa, WNNIOCTPUPYIOLLEr0 3aKOH COXpaHeHWst Macchl,
co3faHune moaernen MoneKyn (LapoCcTepXXHEBbIX)

BaxxHenLime npeacTtaBUTENN HEOPraHNYECKNX BELLLECTB

2.1

Bosayx - cmecb rasoB. CoctaB Bosgyxa. Kucropog - anemMeHT M npocToe BeLLecTBoO.
HaxoxpgeHve kucnopoda B npupoe, u3andeckme U XMMUYeckMe CBOWCTBa (peakuuu
ropeHusi). Okcuabl. [pumeHeHne kucnopoda. Cnocobbl MonyyYeHWs Kucropoga B
nabopaTopuv M npombiluneHHocTU. KpyrosopoT kucnopoga B npupoge. O30H -
annoTponHas MoanduKaums Kucrnopoaa

2.2

Tennoson aPeKT XMMUYECKOW peakunu, TEePMOXUMUYECKUE YpaBHEHUS, 9K30- WU
3HAOTEpMUYECKME peakummn. TonnmBO: yromnb U MeTaH. 3arpsasHeHue Bo3gyxa, ycuneHve
napHWKkoBoro adpdekta, paspyLleHne 030HOBOTO Cros

2.3

Booopon - aneMeHT M MpocToe BellecTBo. HaxoxaeHwe Bogopoda B nNpupoae,
CpVI3I/I'~IeCKI/Ie n XmMmumuveckue CBOVICTBa, npumMmeHeHue, Crnocoobl nonyyeHus. Kucnotbl un
comm

2.4

MOJ'IﬂprIVI 006bem rasoB. PacyeTbl N0 XUMUYECKUM YpaBHEHUNAM

2.5

dusnyeckme ceonctea Boabl. Boga kak pacTtBoputenb. PacTtBopbl. HachbiweHHble 1
HeHacbIWeHHble pacTBopbl. PacTBopumocTe BewlectB B Boge. MaccoBas pons
BELleCTBa B pacTBope. Xummdeckne cBorctBa Bogbl. OcHoBaHusl. Ponb pacTtBopoB B
npupoae 1 B X1U3HW Yenoseka. KpyroBopoT BoAbl B npupoge. 3arpsasHeHne npupoaHbIx
BoA. OxpaHa 1 o4ncTKa NPUPOAHbLIX BOS

2.6

Knaccudpmkaums HeopraHudeckmx coeamHeHun. Oxkcupgbl. Knaccudmkaums okcuaos:




coneobpasylolne (OCHOBHbIE, KUCMOTHblIE, amMdOTepHble) W HeconeobpasyoLme.
HomeHknatypa okcugoB. dusmyeckne m xumudeckue cBoncTBa OkcvaoB. [MonydeHue
oKcMaoB

2.7

OcHoBaHua. Knaccudumkaums OCHOBaHWIA: LLEMNOYM U HepacTBOPUMbIE OCHOBaHWSI.
HomeHknatypa ocHoOBaHuW. Pusnyeckme ” XUMUYECKME CBOMCTBA OCHOBAHWUMN.
lMNonyyeHne ocHoBaHMi

2.8

Kucnotbl. Knaccndukauusa kmcnoTt. HomeHknatypa kucnot. dusmyeckue n xmmumdeckue
cBoncTBa kucnot. Psa aktueHoctn metannos H.H. BekeTtosa. [NonyyeHune kucnot

2.9

Conu. HomeHknatypa conen. duanyeckme n xmmmyeckme cBolctea conen. NonyyeHne
coneu

2.10

"eHeTu4eckasa cBA3b MexXxay Knaccamm HeopraHn4eckmnx COeauHEeHnn

2.11

XVMNYECKUIN SKCMEPUMEHT: KayeCTBEHHOe orpederneHne coaepXaHus Kucropoga B
BO34dyxe, nomnyyeHue, cobupaHue, pacno3HaBaHME W M3y4YeHWe CBOWCTB KUCIoOpoaa,
HabnogeHne B3aMMOOENCTBUS BELLECTB C KUCMOPOAOM M YCHOBUSA BO3HMKHOBEHUS U
npekpaLleHnsi ropeHus (noxapa), 03HakomreHme ¢ obpasuamu OKCMAO0B M onMcaHue nx
CBOWNCTB, MNonyyYeHue, cobupaHue, pacnos3HaBaHWe M W3yvyeHMe CBOWCTB BOAOpOAa
(ropeHue), B3aumogenicteme Bogopoaa ¢ okcmaom meaum (1) (Bo3mMOXHO MCnonb3oBaHme
BugeomartepuanoB), HabniogeHuwe o00pas3uoB BelwlecTB  konuyectsBom 1 Monb,
nccrnegoBaHne O0COOEHHOCTEN pacTBOPEHMS BELLECTB C PasfiMYHON PacTBOPUMOCTLIO,
NpUroToBNeHNe pacTBOPOB C ONpedenieHHOW MacCoBOW [Onen pacTBOPEHHOro
BellecTBa, B3aMMOAENCTBUE BOAbl C MeTannamu (HaTpuem U Kanbumem) (BO3MOXHO
ncnonb3oBaHWe BuaeoMaTepuaroB), onpeferieHne pacTBOPOB KUCIOT M LUenoyen ¢
MOMOLLBID  WMHOMKATOPOB, MWCCNedoBaHWe 00pasuoB  HEOPraHUYeckux  BeLLecTB
pasnuyHbIX KIaccoB, HabnwaeHWe WM3MEHEHMSI OKpackum WMHOWKATOPOB B pacTBopax
KACINOT U LWenoYyen, nsydeHne Banmopencteusa okcmga megu (Il) ¢ pactsopom cepHom
KMCROTbl, KACMOT C MeTannamu, peakumin HernTpanusauuu, nonydyeHne HepacTBOPUMbIX
OCHOBaHWW, BbITECHEHWE OAHOro MeTanna ApyruM u3 pacTsBopa Conu, peLleHue
3KCnepuMeHTanbHblX 3agad no Teme "BaxHenwme Knaccbl HeopraHM4ecKmx
coeanHeHunn"

Mepunogunuecknin 3akoH u [lepuogudeckas cuctema XuMmudecknx anementos [.U.
Menpgeneesa. CtpoeHune aToOMOB. Xummnyeckas CBSA3b. OkucnuTensbHo-
BOCCTaHOBMWTESbHbIE peakuum

3.1

I'IepBble NonbITKN KJ'IaCCI/I(bI/IKaLI,I/II/I XUMUYECKNX 3nemMeHToB. [loHsaTMe o rpynnax
CXOOHbIX 3N1eMEHTOB (LLI,eJ'IO‘-IHbIe n uwenovyHos3emMesibHble MeTalbl, TranoreHshol,
MHEPTHbIE Fa3b|). OnemeHThI, KOTOpble o6pa3yr0T aM(bOTeprIe OoKCuabl n rmgpokcunabl




3.2 Mepunogmyecknin 3akoH. [lepuogudeckass cuctema XuMUYecKux anemeHtos [.U.
MenpeneeBa. KopoTtkonepuogHass u anuHHonepuogHaa dopmbl  [lepuoguyeckon
cucTtembl xumudecknx anemeHtoB .. Mengeneesa. MNepuoapbl v rpynnbl. dusmnyeckuii
CMbICIN NOPSIAKOBOrO HOMepa, HOMEPOB Nepuoaa U rpynbel ANemMeHTa

3.3 CtpoeHne atomoB. CoctaB aToMHbix sgep. WM3oTtonbl. 3nekTpoHbl. CTpoeHue
3NEKTPOHHbIX 00onoYek aTomoB nepBbix 20 XMMUYECKUX 3anemMeHToB [lepuoanyeckomn
cuctembl [O.W. MeHoeneeBa. XapakTepucTuKa XMMWYECKOTO 3fieMeHTa Mo ero
nonoxeHuto B Nepunognyeckon cucteme .M. MeHgeneesa

34 3aKOHOMEPHOCTU U3MEHEHWST paanyca aTOMOB XMMUYECKUX SNIEMEHTOB, METaNMYeCKuX
N HeMeTann4yecknx CBOWCTB MO rpynnam v nepvogam. 3HadveHue [lepunopmyeckoro
3akoHa u [leprMoguyecko CUCTEMbI XMMWYECKMX 3MIEMEHTOB Af1S Pa3BUTUSA HayKu U
npaktukn. .U. MeHgenees - y4eHbIn U rpaxgaHuH

3.5 XuMunyeckas CBA3b. KoBaneHTtHas (nonsipHas " HenonsipHas)  CBS3b.
OneKkTpooTPULATENBHOCTE XMMUYECKNX aneMeHToB. IoHHas cBS3b

3.6 CTteneHb  oOKUCNEHUs. OKkncnNUTEenNbHO-BOCCTAHOBUTENbHLIE peakunn. npOU,eCCbI
OKMCINEHMS 1 BoccTaHoBNeHUs. OKMCnmMTenm n BOCCTaHOBUTENN

3.7 XVMUYECKUI 3KCMEPUMEHT: M3y4yeHne 00pasuUoB BeLeCTB MeTanfoB W HemeTannos,
B3aMMOJeNCTBME MMAPOKCMAA LMHKa C pacTBoOpamMu KUCMOT WU Leroyen, nposefeHune
ONbITOB, WMOCTPUPYIOWMX MPUMEPBLI  OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX  peakumi
(ropeHune, peakummn pasnoXxXeHnsi, CoeANHEHNs)

9 KIIACC
BemecTBo 1 xXuMuueckas peakuus
[lepuonnueckuin 3akoH. llepmoamueckas cucrema XAMUYECKUX snementoB J[.MI. MenneneeBa. CTpoeHHE aTOMOB.

3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kajus, KaJbLMS U MX COCAUHEHUN B
COOTBETCTBHH C IIOJIOKEHHUEM DJIEMEHTOB B [leproanyeckoi cucremMe U CTPOEHUEM UX aTOMOB.

CrpoeHune BeliecTBa: BUAbl XUMHUYECKON CBSI3U. THIIBI KPUCTAUIMUYECKUX PEUIETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSA3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM
KJIacCaM HEOPraHUYECKUX COCAUHEHUN, TCHETUYECKas CBsI3b HECOPraHUYECKUX BEIIECTB.



Knaccudukanmsa XUMHUECKMX  peakuuid MO  pa3iMyHbIM  IpHU3HAKaM (110 YUCIY ¥ COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEII0OBOMY 3G (}EKTy, M0 M3MEHEHHUIO CTENEeHEH OKHCIICHHUS XUMUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, MO Y4aCTHUIO
KaTanu3aTtopa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHUSI.

[Tonsitue 0 cxopoctu xumudeckoi peakiuu. [loHsiTue 00 O0OpaTUMBIX U HEOOpPATUMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U I€TepOTeHHBIX peakiusax. [londarne o karammse. llonatne o0 XuMuueckoM paBHOBecuU. DAKTOPHI, BIUSIOIINE HA
CKOpPOCTb XMMHUYECKOU PEAKLIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUHU, AJIEKTPOHHBI  OajllaHC  OKHMCIUTEIbHO-BOCCTAHOBHUTEIBHOM  PEaKLHUU.
CocraBneHue ypaBHEHHI OKHCIMTEIbHO- BOCCTAHOBUTEIBHBIX PEAKLIUNA C UCIIOJIB30BAaHUEM METO/1a SJIEKTPOHHOIO OanaHca.

Teopus 3IEKTPOJMTHYECKON NUCCOLUUALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KatnoHbl, aHMOHBI. MeXaHu3M AUCCOLHAIUN
BEILECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOH CcBs3U. CTeneHp Auccounanuy. CHUIbHbBIE U CIA0bIE 3JIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YcioBUS NPOTEKaHUs pPEeaKUil MOHHOrO OOMEHa, MOJIHbIE M COKpAIIEHHBIE MOHHBIE YPaBHEHMS
peakuuii. CBOMCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE IMPEACTABICHUM 00 3JIEKTPOJUTHYECKOM auccouuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [ToHATHE O TUAPOIIU3E COJIEH.

XUMHUYECKUHN SKCIIEPUMEHT:

O3HAaKOMJIEHUE C MOJENIIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB — METAUIOB M HeMeTaioB (rpadura u
aliMasa), CJOXHBIX BEIIECTB (XJOpHIa HATpHsl), UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW peakluu OT BO3AEHUCTBHUS
Pa3IUYHbIX (PaKTOPOB, UCCIEOBAHHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IpOIEcca AUCCOLMAIIMM KUCIIOT, HIeJIouel U coseil
(BO3MO>XHO MCIOJIb30BAaHUE BUAECO MAaTEPHUAJIOB), MPOBEACHUE OIBITOB, MJUTFOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUS PEAKLIM MOHHOTO
oOMmeHa (oOpa3oBaHME OCaJKa, BBIJEIEHUE Tra3za, OOpa30BaHUE BOJIbI), OIBITOB, WUIIOCTPUPYIOMIMX MNPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUI (TOpEHUE, PEAKIIMU PA3NIOKEHMs, COEAMHEHUs), pacCllO3HaBaHUE HEOPraHMYECKUX BEUIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HewmeTtamibl u ux coeMHEHUS

OOmast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEepHbIE CTENeHW OKucieHud. CTpoeHue u
¢dbu3nYecKue CBONCTBA MPOCTHIX BEHIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MpUMEpe XJiopa (B3aUMOJIEHCTBUE ¢ METAIJIaMH,
HEMEeTaJUIaMHt, 1eiao4aMu). XaopoBoaopoa. ConsiHas KUCIO0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHue, npumeHenue. JlefictBue xjiopa u
XJIOPOBOJOPOJA HA OPTaHU3M YesloBeKa. BaxkHelIre XJIOpUabl U UX HaXO0KIECHUE B IPUPOJE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE  CTETMEHU  OKHUCIJICHUS.

CrtpoeHnue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIIHbIE MOIU(UKAIIMKM KUCIIOPOJia U CEPHI.
Xumuyeckue cBorcTBa cepbl. CepoBOOPO, CTpOCHUE, (PU3NUYECKHE U XUMHUYECKHe cBoWcTBAa. OKCUABI Cephl KAaK MPEACTaBUTENIN
KHUCIIOTHBIX OKCHAOB. CepHasi KHUCJIOTa, (pU3MYECKHME M XUMHUYECKHE CBOMCTBa (OOLIME Kak MpeACTaBUTENs Kiacca KHUCIOT U



cnenuduueckre). XuMUYECKUE PeaKklliy, JIeKalue B OCHOBE IIPOMBIIIIEHHOTO Crloco0a Moay4YeHus CepHoM KUCIOThI. [IprumeHenue
cepHoii kKucioThl. Colu CEpHON KHUCIIOThI, KAaUeCTBEHHAs peakius Ha cylb(aT-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUI B IPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKpYKalollehd Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHUE BO3yXa U BOJOEMOB),
crocoOwl ero mpenoTBpaiieHus. OOias xapakTepucThka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
CTENIEHU OKHCIIEHUA. A30T, paclpOCTpaHEHHE B NMPUPOJAE, (PU3MUECKHME U XMMHUYECKHe cBoMcTBa. KpyroBopoT azora B mpupoje.
AMMuak, ero (u3MYecKue U XMMUYECKHE CBOWCTBA, MOJTy4YeHHE W npuMeHeHue. Conu aMMOHHS, UX (U3HUECKUE U XUMUYECKUE
CBOMCTBa, MpuMeHeHre. KauecTBeHHasi peakuys Ha MOHbl aMMOHHUA. A30THasi KHCIIOTa, €€ MOJIydeHHe, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPEACTABUTENS Kjacca KUCIOT U crnenuduyeckue). Mcnoib3oBaHuE HUTPATOB U COJIEH aMMOHHSI B KayecTBE
MUHEpAIbHBIX yI0OpeHHil. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE
BO3/lyXa, MOYBBI U BOAOEMOB). Pocdop, amnorponHeie Momudukanuu ¢Gocdopa, pU3MUECKUEe U XUMHUECKHE cBoicTBa. OKcHI
dochopa (V) u dbochopHas kuciora, pu3Mdeckue U XMUMHUUECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue docdaToB B KauecTBe
MUHEPAJIBHBIX YAOOPEHUH.

OOmas xapakrtepuctuka s1aeMeHTOoB I[VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTENEHU OKHCIICHUS.
VYrnepon, amnoTporHble MOAU(UKALKK, pPAcIpOCTpaHEHHE B MpHUPOAE, (PU3MUECKHMe M XHUMHUYECKHEe CBOMCTBa. AncopOuus.
Kpyrosopot yrinepona B npupozge. Okcuapl yriaepoaa, ux (pusndeckrue U XMMUYECKUEe CBOMCTBA, JACHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJlydYeHUE U IMpUMEHEHHUe. DKOJIOrHUecKue MpoOieMbl, CBs3aHHble ¢ okcuoM yriepona (IV), rumoresa rio6anbHOrO MOTEMJICHUS
KJIUMaTa, TapHUKOBBIN 3¢ (deKT. YroipHas KUCIO0Ta U €€ COH, X GU3NYECKUE U XUMUYECKUE CBOMCTBA, OJyUYEHUE U IPUMEHEHHE.
KauecTtBenHass peakuusi Ha kKapOoHaT- MOHBL. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEAUMHEHUsX yriepoaa (MeTaH, 3TaH, STWJIEH, alleTHUJIEH,
ATaHOJI, TJIMLIEPUH, YKCycHas Kuciota). [IpupoaHbie UCTOYHUKH YIIIEBOJIOPOJOB (Yroiyib, MPUPOAHBIN ra3, HE(PTh), MPOAYKTHI HX
nepepaboTku (O€H3MH), UX POJIb B OBITY M TMPOMBINUICHHOCTH. [loHATHE O OMOJOTrMYecKH BaKHBIX BEIECTBAX: JKHUpax, Oeikax,
yrieBoAax — M UX POJiM B KHU3HU yejoBeKka. MaTepuaibHOE €AMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUN.

Kpemuuii, ero gusnueckue 1 XMMUYECKHE CBOMCTBA, MoOJlydeHHe W nmpuMmeHeHue. CoennHeHus: KpeMHus B npupoze. Obmume
npencraBieHus 06 okcuae kpemHus (IV) um xkpemuueBoit kuciore. CHUIMKATBI, UX HCIOJNB30BAHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxxneiimme cTpouTenbHble MaTepUalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro UCMOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HHU.

XUMHYECKHHN IKCIIEPUMEHT:

U3y4eHHe 00pa3lloB HEOPTraHMYECKHUX BEUIECTB, CBOMCTB COJSIHONW KHCIIOTHI, IPOBEACHUE KAUECTBEHHBIX PEaKUUi Ha XJIOPUI-
WOHBl M HaONIOZCHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaKkarolue (U3MUYECKUEe M XMMHUYECKHE CBOMCTBA raJiOr€HOB U MX



coeMHEHUH  (BO3MOXKHO  HCIIOJIB30BaHUE BUJICOMATEPHUAIIOB), O3HaKOMJICHHE ¢ oOpaslaMu XJIOPUIOB (TalOreHUIOB),
O3HAKOMJICHHE C oOpa3laMH cepbl M €€ COCIMHEHUSMH (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEpPHAJIOB), HAOJIOACHUE Mpoliecca
00yIrIMBaHMS caxapa Moji ACHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yYCHUE XHUMHUYECKUX CBOMCTB pa30aBIICHHOW CepHOM
KHCJIOTBI, TPOBEICHUE KauyeCTBEHHON peakIMu Ha Cylb(aT-uOH M HaONIOJeHHE NpH3HAaKa €€ NPOTEKaHUs, O3HAKOMIJICHHE C
(bU3MYeCKUMU CBOMCTBaMH a30Ta, pocdopa U UX COCTUHEHHI (BO3MOXKHO MCITOJIb30BAHNE BUICOMATEPHAIIOB), 0Opa3iiaMu a30THBIX U
dbochopHBIX yaoOpeHU#, moiaydeHue, coOMpaHWe, paclO3HABAaHWE M HM3YyYCHHE CBOWCTB aMMHAaKa, MPOBEICHUE KAadeCTBEHHBIX
peakiuii Ha UOH aMMOHUA U (pocdaT-uoH U M3ydEeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHON a30THOM
KHUCJIOTHI ¢ MEJIbI0 (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPHUAIIOB), U3YUEHUE MOJICNICH KPUCTAIUTMYECKUX PEIIETOK anMasa, rpadura,
dyiepeHa, 03HaKOMJICHUE € TIPOLIECCOM aJcOPOIIMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a,
MoJIyuyeHue, coOupaHue, paco3HaBaHUE U U3yYEHUE CBOIMCTB YIJIEKUCIIOrO Ta3a, MPOBE/ICHUE KAaUeCTBEHHBIX PEaKinil Ha KapOoHaT U
CWJIMKAT-UOHBl U W3YYEHHE MPU3HAKOB HUX IPOTECKAHUS, O3HAKOMIICHHUE C IMPOAYKIHUEH CUIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 [0 TeME « BakHeNIne HEMETAIUIBI U UX COCIMHEHUSD.

MeTannsl 1 UX COCTUHEHUS

OO6mass xapaKTepUCTHKa XMUMHYECKHX 3JIEMEHTOB — METAJIOB Ha OCHOBAHMM WX ToJIoKeHus B I[lepmomuueckoit cucreme
xumudeckux syemeHtoB .M. MeHnneneeBa u crpoeHusi aToMoB. CTpoeHHEe MeTalyioB. MeTauimdeckas CBsI3b M METaJUIMYECKast
KpUCTAIUINYECKAs pemeérka.  DNEKTPOXUMUYECKUN  pAll HaIpsLKEHUN MeTtaiuioB. PU3UUECKUE U
XUMHUYECKHEe CBOMCTBa MeTaioB. OOmue crocoObl mosiydeHus MeTaioB. I[ToHATHE O KOPpO3MHM METAJIJIOB, OCHOBHBIE CITOCOOBI
3aUThl UX OT Koppo3uu. CrjiaBbl (CTallb, YYyTyH, AIOPATIOMUHUNA, OpOH3a) M UX MPUMEHEHHWE B OBITY W MPOMBIIUICHHOCTH.
[Ilenounsie MeTambl: noyioxkenue B [lepuoguueckoit cucreme xumnueckux snnemeHToB .M. MenaeneeBa, CTpOECHHE WX aTOMOB,
HaXO0XJCHHUE B MPUPOJIE.

dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusl U Kaiaus). OKCUIbl U THAPOKCUALI HATpus U kanus. [IpumeHenue
IIECJIOYHBIX METAJIJIOB U UX COCIMHCHUIA.

[IlemoyHO3eMENBHBIE METAJIJIBI MATHUKW W KaJbLUMHU: MOJOKeHHE B llepuonuyeckor cucremMe XuUMHU4YECKUX 3neMmeHToB J[.U.
MenpeneeBa, CTpOEHUE UX AaTOMOB, HAXO0XJICHUE B pupoae. PU3nueckue 1 XuMHUYECKHE CBOKMCTBA MarHusl U Kajablus. BaxHenmme
COCTMHEHMSI KaJIbIUs (OKCU, TUAPOKCHI, COJN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHCHUS.

AnroMuHu: ionoxxeHnue B [lepuoguyeckoit cucteMe XuMuueckux anementoB .M. MenaeneeBa, CTpoeHUE aToMa, HaX0XKJICHHUE
B nipupoje. Gusndeckre 1 XUMUYECKUE CBOMCTBA ATFOMUHUA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Keneso: nonoxenue B [lepnognueckon cucreme xumuueckux sneMeHToB [[.U. MenneneeBa, ctpoeHrne aTroMa, HAaXO0K/ICHUE B
npupojie. Pu3nuecKkue U XUMHUYECKHUE CBOWCTBA kene3a. Oxkcunbl, ruapokcuansl u conu xenesa (II) u xeneza (III), ux cocras,
CBOICTBA U MOJIyYEHHUE.



XUMHUYECKUMN IKCIIEPUMEHT:

O3HaKOMJICHHE C o0paslaMyd METAJIJIOB U CIUIaBOB, X (PM3UYECKUMHU CBOMCTBAMH, U3YUEHHE PE3YJIbTaTOB KOPPO3UH METAJIOB
(BO3MOKHO HCIOJIb30BAaHHE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHAA KaJIbIIUS M HATPUS C BOJIOH (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHAIIOB), MCCICIOBAHUE CBOMCTB >KECTKOW BOJBI, MpOIlecca TOPEHHUS JKejie3a B KHUCJIOpojae (BO3MOXKHO
WCIIOJIb30BAHUE BUJICOMATEPHAIIOB), TPU3HAKOB MIPOTEKAHMUS KAUeCTBECHHBIX PEAKIIN HAa MOHBI (MarHus, KaabIvs, aTIOMUHMS, ITTHKA,
xenesa (I11) u xenesa (III), meau (I1), HabGar0IEHNE U ONMCAHUE MPOLIECCOB OKPAIIMBAHUS TIJIaMEHU HOHAMU HATPUs, KA U KaJbIUs
(BO3MO>KHO MCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCIICAOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THAPOKCH/IA ITUHKA,
peIIeHNE SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BaXHEHTIIe METAIIBI U UX COCTUHEHUS.

XHUMUS U OKpYXKarolas cpeaa

BemecTtBa u mMarepuanabl B MOBCEIHEBHOW KM3HU YEJIOBEKA. be30MmacHOe HMCIOIb30BaHUE BEMIECTB M XMMUYCCKUX PEAKIIMA B
obITy. [lepBast mTOMOIIL MPU XUMUYECKUX 0KOTAaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpyKarolied cpenbl (mpeaenbHas AonycTuMas KoHueHTpauus BemectB (naiee — I[IJIK). Ponb
XUMHUH B PEIICHUU IKOJIOTUYECKUX TIPOOIIEM.

XUMHUYECKUHN SKCIIEPUMEHT:

n3ydeHue o0pa3lioB MaTepHaIOB (CTEKIIO, CIIABBI METAJUIOB, TOJMMEPHBIC MaTEPUAIIbI).

MexnpeaMeTHbIe CBA3U

Peanuzanusi MEXNpeaIMETHBIX CBSI3€H NMPH U3YyYEHUH XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TMOHATUH, TaK W TIOHATHH, SBJISIONINXCS CHUCTEMHBIMU JUISI OTICITBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO
ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TIOHATHS: HAydHbIH (akT, THMOTe3a, 3aKOH, TEOpHs, aHajdW3, CHUHTE3, Kiaccupukaims,
MIEPUOINIHOCTD, HAOIIOCHUE, YKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEpPEHUE, MOJIECIb, SBJICHHUE, MapHUKOBBIA 3(h(PEKT, TEXHOIOTHS,
MaTepHabl.

dusnka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOIbI, PaIMOAaKTUBHOCTD, MOJICKYJIA, dJICKTPUISCKHMA
3apsil, MPOBOAHUKH, MMOTYTPOBOTHHUKH, TUIICKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALTMYECKAs PEMIETKA, CIUIaBbl, (U3WUECKUE BEIMYUHBI, CIUHUIIBI H3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CoJHIIE.

buonorust: ¢otocunTes, npixanue, 6mocdepa, sKocUCTEeMa, MHUHEpaJIbHBbIE YAOOPEHHS, MHKPOIJIEMEHTHI, MaKpPO3JIEMEHTHI,
MUTATETHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTIIMBO, BOJHBIC PECYPCHI.

[IpoBepsiembie TpeOOBaHMS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM



o0Opa3zoBaTeapHON TporpaMmbl (9 Kiacc)

Kon lMpoBepsieMble NpegMeTHblE pe3ynbTaTbl OCBOEHMSI OCHOBHOM 00pa3oBaTenbHOMN
NnpoBepsiemMoro nporpaMmbl OCHOBHOrO 06LLiero obpasoBaHus
pesynbTarta
1 Mo Teme: "BeLecTBo N xmummn4yeckas peakumns”
1.1 packpblBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUA: pacTBOP, 3MEKTPOSNNTHI,

HE3NEeKTPONUTbI, 3NEKTPONUTMYECKas AMCCOUMaLms, peakuMn MOHHOro obMeHa,
KaTanusaTop, XMMM4Yeckoe paBHOBecue, obpaTumble M HeobpaTUMble peakuuw,
OKMCIMUTENbHO-BOCCTAHOBUTESbHbIE  peakuun, OKUCIUTENb, BOCCTaHOBUTENb,
OKMCMEeHVe 1 BOCCTaAHOBMEHWE, annoTponus, amoTepHOCTb, XMMMUYECKas CBSA3b
(koBaneHTHasi, MOHHasi, MeTannuyeckasl), KpucTannmMyeckas pelleTka, cnnasbl,
CKOPOCTb XMMUYECKON peakumm

1.2 MNNKCTPMpoBaTb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NOHATUN 1 NPUMEHATb
3TN NMOHATUA NpU oNNcCaHnn BeecTB N UX I'IpeBpaLLLeHI/IIZ

1.3 COCTaBJIIATb ypaBHEHUA SﬂeKTPOHMTMHeCKOVI auccoumaumm KUCnoT, wenoyen m
conemn, nosiHble n COKpalleHHble ypaBHEeHUA peaKLl,VIVI NOHHOro obmeHa

1.4 packpblBaTb CYLLHOCTb OKUCINUTENbHO-BOCCTAHOBUTEbHBIX peakuuit
NnoCcpeACTBOM COCTaBIIEHUST 3MEKTPOHHOro 6anaHca aTux peakuui

1.5 NPOBOAMUTbL pacyeThl MO YPaBHEHUIO XMMUYECKOW peakuum
2 Mo Temam: "HemeTannsel n nx coeanHeHus" n "Metannbel u nx coeanHeHuns"
21 XapakTepusoBaTtb (OnucbiBaTb) obLWMe U cneunduyeckne XMMNMYeCcKne CBOMCTBA

NPOCTbIX WU  CIIOXHbIX  BELWlEeCTB, noaTeepxXxpnad onucaHne  npumepamu
MONNEKYINAPHbIX N NOHHbIX ypaBHeHI/II7I COOTBETCTBYHOLUX XUMNYECKUNX peaKu,mPl

2.2 COCTaBMNATb  ypaBHEHWs  peakuuidl, MOATBEpPXAalolWMX  CylUecTBOBaHuWe
reHeTUYeCKoW CBA3W MeXay BellecTBaMu pasfnyHbIX Kraccos

2.3 NporHo3upoBaTb CBOWCTBA BeLLeCTB B 3aBMCUMOCTU OT UX CTPOEHUS,
BO3MOXXHOCTU NPOTEKaHNA XMMUYECKNX NpeBpaLLeHUn B pasfiMyHbIX YCIOBUAX

2.4 crefoBaTb NpaBuiiaM MoOMb30BaHWA XMMWYECKOM Mocydon M nabopaTopHbIM
obopyaoBaHMeM, a Takke npasunam obpalleHusl C BelllecTBaMn B COOTBETCTBUU
C MHCTPYKUMSIMM MO BbIMOMHEHUIO NAabopaTopHbIX XWMUYECKMX OMbITOB MO
Nosy4eHnto 1 cobmpaHunio razoo6pasHbIX BelLecTB (aMMuaka 1 Yrnekucrnoro rasa)




2.5 NMPOBOAWUTL peakumu, NoATBepXOalolmne KayeCTBEHHbIA COCTaB PasfnyYHbIX
BELLECTB: pacrno3HaBaTb OMbITHbIM NyTeM xnopua-, bpomna-, nogua-, kapboHaT-,
doccaT-, cunukat-, cynbar-, MAPOKCUA-NOHbI, KaTMOHbI aMMOHUSI, WOHBbI
N3y4YeHHbIX MEeTanmnoB, NPUCYTCTBYIOWMNE B BOAHbIX PacTBOpPax HeopraHWYecKmx

BELLECTB
3 Mo Teme: "Xnmusa n okpyxatowasa cpega”
3.1 packpbiBaTb CMbICIT OCHOBHbIX Xumudecknx noHaTtui: MAOK BewecTsa; koppo3us
MeTannos
3.2 MPUMEHSATbL OCHOBHblE OMepauuy MbICIIUTENbHOW AeATeNbHOCTU - aHanuMa u

CMHTE3, CcpaBHeHue, o06o6LeHne, cucTemaTvusauuio, BbISIBIIEHWE MNPUYMHHO-
CMNeACTBEHHbIX CBA3EW - A8 U3y4eHWs CBOWCTB BELLECTB U XUMUYECKNX peakunii;
€CTECTBEHHO-Hay4YHble MeTodbl MO3HaHWa - HabnogeHue, U3MepeHue,
MoOenupoBaHme, 3KCNEPUMEHT (peanbHbI U MbICIIEHHbIN)

[IpoBepsiembie 251eMeHTHI cofepkanus (9 kiacc)

Kog [MpoBepsieMbli SNeMeHT cofepKaHus
1 BeliecTtBo 1 xummnyeckasi peakums. lNostopeHne
1.1 Mepunogmyecknn 3akoH. [lepuogudeckas cuctema XuMmudeckmx anemeHtos [.U.

MeHnpeneesa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B U3MEHEHUN CBONCTB XUMUYECKMX
3MNEMEHTOB MNepBbIX TPEX NEepUOaOB, Kanus, KanbLUmsa U UX COeOAVHEHUA B COOTBETCTBUM
C NonoXeHnem anemeHToB B [Mepuoanyeckoi cucteme 1 CTpoeHUeM MX aTOMOB

1.2 CTpoeHuve BellecTBa: BMAbl XUMMWUYECKOW CBSA3W. TUMbl KPUCTANSIMYECKMX PELLETOK,
3aBMCUMOCTb CBOWCTB BellecTBa OT Tuna KpUCTanSIM4ecKon peweTku W Buaa
Xummyeckon cBasn. Knaccuduvkaumss v HOMeHKnaTypa HeopraHM4eckux BeLLecTB
(MexxgyHapogHasa 1 TpuBmarnbHas). XMMUYECKME CBOWCTBA BELLECTB, OTHOCSLLMXCA K
pasnuyHbIM  Knaccam  HeopraHU4eckux  COefUHEHWW,  reHeTudeckass  CBSi3b
HeopraHM4yecKnx BeLLecTB

1.3 Knaccudmkayms xumMmyecknx peakumi no pasnuyHbiM npusHakam (Mo Yncny n coctaBy
y4yacTBYHOLWMX B peakuum BewecTB, No TensioBoMy apdeKkTy, N0 U3SMEHEHUIO CTEMNEHEN
OKWUCINEHUST XUMWYECKMX INEMEHTOB, MO 0OpaTMMOCTM, MO y4yacTWUO KaTtanusartopa).
OK30- M 9HOOTEPMUYECKME peakuun, TepMOXMMMUYECKMe YypaBHeHus. [loHaTMe o
CKOPOCTM XMMUYECKOWN peaKumm
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MoHaTHe 06 OGpaTVIMbIX n HeO6paTVIMbIX XUMUNYECKNX peaKuunax. MoHatne o
FTOMOreHHbIX U reTeporeHHbIX peakuunax. MoHATNE O XMMMYECKOM paBHOBECUN. (DaKTOpr,
BnnAoLne Ha CKOpPOCTb XMMUNYECKOWN peakuun n nonoxeHne XxmmMmm4yeckoro paBHoBecud

15

OKMCNNTENBbHO-BOCCTAHOBUTENbHbIE peakuun, SﬂeKTpOHHbIVI 0anaHc oKMCIUTENbHO-
BOCCTaHOBUTENBHOM peakuunn. CocraBneHune ypaBHeHVIVI OKUCITUTEJIbHO-
BOCCTaAHOBUTEJIbHbIX peaKLl,VIVI C ncnonb3oBaHeEM MeToa AJIEKTPOHHOIO b6anaHca

1.6

Teopusi aNEeKTPONUTUYECKON AUCcoUMaLmn. ONEKTPONUTbl U HEINEKTPONUTbl. KaTnoHbl,
aHWoHbl. MexaHn3m guccoumaumm BELLECTB C pasnnyHbIMU BUAAMU XMMUYECKON CBA3M.
CteneHb guccoumaumn. CunbHble 1 cnabble anekTponuTbl. Peakunm noHHoro obmeHa.
YcnoBusi NpoTeKkaHust peakuui MOHHOMO OOMeHa, MOSIHble W COKpalleHHble WOHHbIE
ypaBHeHUs peakumin. CBOMCTBA KMCMOT, OCHOBAHWUI 1 CONel B cBeTe npeacTaBrieHnii 0o
3NEKTPOoNUTMYECKON auccoumaumn. KadecTBeHHble peakuMyM Ha MWOoHbl. [loHATME o
rmgponunse conemn

1.7

XVMWUYECKUIA IKCMEPUMEHT: O3HAKOMIIEHME C MOAENAMWU KPUCTanfMYeCcKnX peLueTok
HeopraHM4yeckux BELLECTB - MeTansnoB M HemeTannoB (rpaduvta n anmasa), CrOXHbIX
BelwlecTB (xnopuaa HaTpusl); MCCredoBaHWe 3aBMCMMOCTU CKOPOCTU  XMMUYECKOW
peakuMn OT BO3OEWCTBMSA pasnuyHbiXx d)akTopoB; MCCredoBaHUe 3MeKTPONpPOBOAHOCTM
pacTBOPOB BeLLECTB, MpoLecca AuccouMaumm KUCHOT, LUenovei n conen (BO3MOXKHO
ncnonb3oBaHne BMaeoMaTepuanos); NpoOBeAeHME ONbITOB, UNMOCTPUPYIOWUX NPU3HAKK
npoTeKaHns peakuui WOHHOTO obmeHa (obpa3oBaHve ocagka, BbleneHve rasa,
obpa3oBaHve BOAbl); OMbITOB,  MWIIOCTPUPYIOLIMX  MPUMEpPbl  OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX  peakuuMn (ropeHue, peakumm pasfoXeHws, coednHeHus);
pacrno3HaBaHWe HeopraHM4YecKMx BeLLeCTB C MOMOLLbI KaYyeCTBEHHbIX peakuMn Ha
WOHbI; peLleHne IKCnepuMeHTanbHbIX 3agay

HemeTannbl n nx coegmHeHus

2.1

Obwas xapaktepuctuka ranoreHoB. OCOBEHHOCTM CTPOEHWs aTOMOB, XapaKTepHble
cTeneHn oKkncneHus. CTpoeHme n q)m3|/|qecr<v|e CBOMCTBA NPOCTbIX BELWEeCTB - rafioreHoB.
Xumunyeckue CBOWCTBaA Ha npumepe xnopa (B3aMMogewcTBue C MeTannamu,
HemeTannamu, wenovamu). Xnoposogopod. ConsHasa KucrnoTa, XMMn4yeckme CBOWCTBA,
nonyyeHune, npuMeHeHve. [leiicTBMEe xrnopa U XNIOPOBOAOPOAA Ha OpraHu3M 4YeroBeka.
BaxHeliLme xnopuabl 1 UX HaxoxaeHWe B npupoae

2.2

Obwasn xapaktepuctuka anemeHToB VIA-rpynnbl. OcCoOBGEHHOCTM CTPOEHUsT aTOMOB,
XapakTepHble cTeneHn okucneHus. CTpoeHve un usnyeckme CBOWCTBA MPOCTbIX
BELLEeCTB - KMcropoga W cepbl. ANMOTpOnHble Moauduvkaumm Kucropoga M cepbl.
Xvmunyeckue ceonctBa cepbl. CepoBogopod, CTpoeHue, u3nmdeckne n XMMmveckue
cBovicTBa. Okcuapl cepbl Kak NMpeAcTaBUTENM KUCHOTHbIX okcmaoB. CepHast KucnoTa,




dmsmyeckne M xMMumdeckue cBoncTBa (0OLWMe Kak NpeacTaBuTENs Kracca KWCMOT M
crneumduydeckme). XuMmnyeckue peakumm, nexatime B OCHOBE NPOMBbILLNIEHHOro cnocoba
nonyyeHus cepHon kucnotbl. [pumeHeHne. Conn CepHOW KUCMOTbI, KayecTBEHHas
peakumMs Ha cynbdaT-uoH. HaxoxageHue cepbl U ee COeQVHEeHUn B Npupoae.
XvmMmunyeckoe 3arpsisHeHVME OKpyXalLlen cpeabl COeAMHEHUAMU cepbl (KUCMOTHbIE
OOXAW, 3arpsa3HeHne Bosgyxa 1 BoAoeMOoB), cnocobbl ero npeaoTepaLleHms

2.3

O6wasa xapakrepuctvuka anemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHMs aToMOB,
XapakTepHble CTerneHn okucreHns. A3oT, pacnpocTpaHeHne B npupoge, usmdeckme un
XMMuyeckme csoncTBa. KpyroBopoT asota B npupoge. AMMuak, ero usmyeckme u
XMMUYECKME CBOMCTBA, MonyyeHne n npuMmeHeHne. Conm amMmmoHus, ux usmdeckue u
XMMUYECKME CBOWCTBA, NpuMeHeHne. KayecTBeHHas peakuuMsi Ha MWOHbl aMMOHWS.
A30THasa kucnoTta, ee nonyyvyeHue, U3NYecKMe M XMmudeckme ceoncTBa (oOwime Kak
npeacTaBuTeNs Kracca KMCnoT u cneumdunyeckme). Mcnonb3oBaHne HUTPATOB M Conen
aMMOHWS B  KayecTBe MuHeparbHblX yaobpeHun. Xumnyeckoe  3arpsisHeHue
OKpyKatLleln cpefpbl coeguHeHUAMM asoTa (KUCNOTHble A0XAW, 3arps3HeHve Bo3adyxa,
No4Bbl U BOAOEMOB)

2.4

docdop, annoTponHble mogndurkaumm gocdopa, Pusnyeckme n XumMn4eckne CBOMCTBA.
Okenag gocopa (V) M docdopHaa kucnota, puUsNYeckue N XMMUYecKkme CBOWCTBA,
nonyyeHve. Vicnonb3oBaHne pocdaToB B Ka4eCTBE MUHEpParbHbIX yaobpeHun

2.5

Obwas xapaktepuctuka anemeHtoB IVA-rpynnel. OcobGeHHOCTU CTPOEHMsI aTOMOB,
XapaKTepHble  CTENEHW  OKUCIMEHWs.  Yrnepog, annoTponHble  Moavdumkaumw,
pacrnpocTpaHeHne B npupoge, UaMdeckme K XUMMUYECKMe CBOWCTBa. ALcopbuus.
KpyrosopoT yrnepoga B npupoge. Okcugbl yrnepoga, nx usnyeckue u XMMmuveckme
CBOWNCTBA, AENCTBME HA XMBblE€ OPraHn3mMbl, NoslydeHne n NpuMeHeHne. JKonornyeckmne
npobnemsbl, cBaA3aHHble ¢ okcngom yrnepoga (IV); runotesa rnobanbHOro NoTenneHus
KnumMaTta; MapHUKOBLIN 3peKkT. YromnbHas Kucnota u ee conu, Ux duandeckne wu
XUMUYECKME CBOWCTBA, MOfydeHMe U npumeHeHne. KauvecTBeHHass peakuusi Ha
kapboHaT-noHbl. Micnonb3oBaHne kapboHaToB B ObITy, MEAULUUHE, MPOMbILLNIEHHOCTU U
CENbCKOM XO35ICTBE

2.6

MepBoHayasbHble NMOHATUA 06 OpraHMYeckMX BeLLecTBax Kak O CoeAMHeHMsX yrnepoaa
(MeTaH, aTaH, aTUNeH, aueTUneH, 3TaHor, MULEepPUH, yKeycHasa kucnota). WX coctas u
XMMUYeckoe cTpoeHue. MoHsATUE O GMOMOrMYeckn BaxHbIX BELLEeCTBax: xupax, 6ernkax,
yrneBsodax - U WX POnu B XM3HW 4Yenoseka. MaTepuansHoe eduMHCTBO OpraHUYeckux u
HEeOPraHNU4YeCKMX COeANHEHNI

2.7

KpemHuii, ero cusmdeckme U XMMUYECKME CBOWCTBA, MOJIYYEHUE U NPUMEHEHNE.
CoegunHeHuns kpeMHusa B npupoge. O6wue npencraBnenunsa ob okcmuae kpemuus (IV) m
KpemMHMeBOW  kucrnote. Cwunukatbl, WX UCNOMb3oBaHWe B  ObiTy, MeauluHe,




NPOMbILLNEHHOCTU. BaxHelme cTponTenbHble MaTepuarnbl: kepaMuka, CTEKNO, LEMEHT,
O6eToH, >xenesobeToH. [lpobnembl 6e30nacHOro MCMNOMbL30BaHUS  CTPOMUTESNbHbIX
mMmaTtepunanos B I'IOBCGLI,HGBHOIZ XXN3HU

2.8

XVIMWUYECKUI 3KCNEPUMEHT: M3yvyeHne obpa3uoB HeopraHWYeckux BELLECTB, CBOWCTB
COMSIHOW  KWCMOTbI; MNPOBEAEHME KAYeCTBEHHbIX peakuMi Ha  XMNopug-uoHbl U
HabnwaeHne nNpPuU3HaKoB WX MPOTEKaHWs; OMbiThl, OTpaxawwme dQusn4eckue u
XMUYECKME CBOWCTBA rafioreHOB M WX COEOUHEHUN (BO3MOXHO WCMONb30BaHWe
BMAeoOMaTepuanoB); O3HakomfnieHMe C obpasuamy  XropuaoB  (ranoreHuaoB);
O3HakomreHve ¢ obpasuamu cepbl U ee coeanHeHUsMU (BO3MOXHO WCMOMb30BaHWe
BMAaeomartepuanos); HabniogeHuwe npouecca obyrnMBaHUSA caxapa nog AevcTBueM
KOHLIEHTPUPOBAHHON CEPHOM KUCNOTbI; U3y4YeHUEe XMMUYECKUX CBOMWCTB pa3baBrneHHOMn
CEpPHOW KUCNOThbI, NPOBeAEHNE Ka4eCTBEHHOW peakummn Ha cynbdaT-noH n HabnogeHve
npusHaka ee NpoTeKkaHWs; O3HaKoMmeHne ¢ hmsmyecknmmn ceoncTeammn asorta, poccopa
N NX COeaNHEHMIN (BO3MOXHO UCMOMb30BaHME BraeoMaTepmanos), obpasuamm a3oTHbIX
n doccopHbix yaobpeHwun; nonyyeHue, cobupaHue, pacrno3HaBaHUE WU U3y4veHue
CBOWICTB aMMmaka; npoBefeHne KayeCTBEHHbIX peakuui Ha MOH aMMOHuS 1 cocdar-
MOH U W3y4YeHMe MPU3HAKOB WX MNPOTEKaHWUsl, B3aMMOLEWCTBUE KOHLLEHTPUPOBAHHOW
A30THOW KUCNOTbl C MeAbtlo (BO3MOXHO MCMONb30BaHUE BMAEOMATEPUATIOB); M3y4YeHUe
MoZenen KpucTanMyecknx pelueTok anMasa, rpaduTta, dynnepeHa; o3HakommeHue ¢
npoueccoM agcopbuun  pacTBOPEHHbIX BELLECTB  aKTUBMPOBAHHLIM  YIMEM W
YCTPOMCTBOM nNpOTMBOra3a; mnonyyeHue, cobupaHue, pacnosHaBaHue W uU3ydyeHue
CBOWICTB YIMNEKUCIIOro rasa; MnpoBedeHUEe KayeCTBEHHbIX peakuuin Ha kapboHaT- u
CUMMKAT-NOHbI N U3YYEHUE MPU3HAKOB WX MPOTEKAHUS; O3HAKOMIIEHWE C MPOAYKUUEWn
CUMMKATHOW MPOMBILUSIEHHOCTM; peLUeHMEe SKCMepUMEHTanbHbIX 3agady no Teme
"BaxkHenLune HemeTannsl U ux coeguHenms"

MeTannbl n nx coeguHeHus

3.1

Ob6wan xapakTepuctmka XMMWYECKMX SFIEMEHTOB - METamnsfioB Ha OCHOBaHUU UX
nonoxeHust B lNMepunognyeckonn cucteme xumumdeckmx anemeHtos .M. MeHpeneesa u
cTpoeHuss atomoB. CTpoeHne meTannoB. MeTannunyeckass cBsi3b M MeTannuyeckas
KpucTannuyeckas pelueTka. InekTpoXMMMIECKUIA psg HanpsikeHWin MeTansoB

3.2

dusnyeckme u xumudeckune csomctBa MetamnoB. OOwwme cnocobbl NonyyYeHus
MeTannoB. [MOHATME O KOPpPO3MM METassioB, OCHOBHblE CMOCOObI 3aluTbl UX OT
koppo3uun. CnnaBbl (CTanb, YyryH, OIOpantoMUHURN, OpoH3a) U UX NpMMeHeHne B ObITy 1
MPOMBILLIEHHOCTYU

3.3

LLlenoyHble meTannbl: NnonoxeHne B [epnognyeckon CUCTEME XUMUYECKMUX SNIEMEHTOB
O.U. MeHpeneeBa; CTpoeHMe MX aTOMOB; HaxoXpeHue B npupoge. Pusnveckme wu
XUMUYECKME CBOWCTBA (Ha npumepe Hatpusa un kanus). Okeuabl N rMapoKeuabl HAaTpus n




Kanua. ﬂpmmeHeHme LLIeSTOYHbIX METASSIOB U UX COeaUHEHUN

3.4

LLlenoyHo3eMenbHble MeTanmnbl MarHuim M Kanbuui: nonoxeHue B [lepuoanyeckon
cucTeme xmMmmyeckux anemenToB [1.M. MeHaeneeBa; CTpoeHMe MX aTOMOB; HaxoXaeHne
B npupoge. PusMyeckne M XUMMYECKME CBOWCTBA MarHus M Kanbuusi. BaxHenwwve
coeavHeHus Kanbuus (okcua, rmpgpokcua, conm). XKecTkocTb Bogbl M crnocobbl ee
yCTpaHeHus

3.5

AnoMyHun: nonoxeHue B [lepnogmdeckon cuctemMe xummyeckux asnemenTtos [.U.
MeHngeneeBa; cTpoeHue aToma; HaxoxgeHue B npupoge. dusmyeckme u xmmumyeckue
CBOWICTBa antoMuHusa. AMGOTEPHbIE CBOMCTBA OKCuAa U rmgpokcraa antoMmnHms

3.6

Keneso: nonoxeHne B [lepnogudeckon cucteMe xummyecknx anemeHtos [.U.
MeHpgeneeBa; CTpoeHuMe aToMma; HaxoxaeHue B npupoge. dusnyeckme M xummdeckmne
ceoncTsa xenesa. Okcugbl, rmgpokeuasl u conu xenesa (l1) n xenesa (lll), ux cocras,
CBOWICTBA W nony4yeHue

3.7

XUMUYECKUI IKCMEPUMEHT: O3HaKoMIleHMe c obpasuamu MeTannoB W ChAaBOB, WX
hn3M4ECKUMN CBOWCTBAMU; U3ydeHUE pe3ynbTaTOB KOPPO3UM MeTanmnoB (BO3MOXHO
ncnonb3oBaHWe BUAeOMaTeEpPManoB), 0COOEHHOCTEN B3aUMOAENCTBUSA OKCuaa KanbLms u
HaTpus Cc BoAdoW (BO3MOXHO WCMONb30BaHME BUAeOMATeEpPUasroB); WccregoBaHue
CBOWNCTB >KECTKOW BOAbl; MNpoLecca ropeHuss xenesa B kucropoge (BO3MOXHO
NCNonb30BaHWE BUAeOMaTeEpManoB); NPU3HAKOB NPOTEKAHUS KaYEeCTBEHHbIX peakumn Ha
WOHbI (MarHus, Kanbuud, antoMuHus, umHka, xenesa (1) n xenesa (lll), megn (Il);
HabnogeHne n onucaHne NpoLLECCOB OKPALUMBAHUA MiaMeHW MOHAMMW HaTpus, Kanusa u
KanbLmsa (BO3MOXHO UCMONb30BaHWE BuAeoMaTepuarnoB); nccnegoBaHme amgoTepHbIX
CBOWCTB rmgpokcuaa antoMUHUS U rMapokcuaa LMHKA; pelleHne SKcrnepuMeHTanbHbIX
3agad no teme "BaxHenwune meTannbl U X coeguHeHus"

Xnmusa 1 okpyxarowasa cpega

4.1

HoBble mMaTtepuarnbl U TEXHOJOINA. BewectBa u maTtepuanbl B NOBCEAHEBHOW XU3HU
yenoseka. Xumunsa w1 340poBbe. BesonacHoe Mcnonb3oBaHWE BELLECTB U XMMUYECKUX
peaKLI,VIVI B 6bITy. I'IepBaﬂ NOMOLLb NP XUMUYECKNX OXKOrax n oTpaBlieHNAX

4.2

OCHOBbI 9KOMOrMYECcKoW rpamoTHOCTU. XMMMYECKOEe 3arpsi3HEHME OKpyKatoLen cpefbl
MAOK. Ponmb xumum B pelueHWM 3IKomornyeckux npobnem. [pupoaHble WCTOYHUKM
yrnesogopoAos (yronb, NPUpOAHbIN ras, HedpTb), NPoAYKThI X NnepepaboTku, NX ponb B
BbITY M NPOMBILLEHHOCTH

4.3

XuUMUYeckuii  3KCMepuMEHT: M3yyeHne oO6pasLoB MaTepuanoB (CTEKSo, ChniaBbl
MeTanmnoB, NoIMMepHbIe MaTepuarnbl)




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PEe3yIbTAaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa30oBaHUsl JOCTHTAlOTCS B XO7¢ OOYYCHUS XMUMHUHU B
CIMHCTBE YYCOHOW M BOCIUTATEILHOW EATEIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHHCKUMHU COLMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHITHIMUA B OOIECTBE MPABUIAMH U HOPMAMH MOBEJCHUS M CHOCOOCTBYIOT MpOIECCaM
CaMOTIO3HAHMUS, CAMOPA3BUTHUS U COIUATM3AINN O0YUAIOIINXCS.

JIMYHOCTHBIE PE3yNIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOMN TMO3UTHBHBIX I[CHHOCTHBIX
OpPHUCHTAIUI U PACIIIMPEHHE OTIBITA ACITECIBPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) HaTPUOTHIECKOTO BOCITUTAHUS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYCCKOMY M HAyYHOMY HACJICIHIO, TOHMMAHUS 3HAUCHHUSI
XMMHUYECKOW HAyKH B JKU3HM COBPEMEHHOIO OOINECTBa, CIIOCOOHOCTH BIAIETh JOCTOBEPHOW WH(OpMAIMed O TepelIoBhIX
JTOCTH)KEHUSIX U OTKPBITHSIX MHPOBOW M OTCUCCTBCHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE MUpa U
00111eCTBa;

2) IPa)XTaHCKOTO BOCTIUTAHHUS:

OpPEACTaBACHUS O COIMAIbHBIX HOPMax M MpPaBHIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOM
KOMITETCHTHOCTH B OOIIECTBCHHO IMOJIC3HON, Y4eOHO- HMCCIIEAOBATEIbCKOM, TBOPUECKOW W JAPYrMX  BHIAX  JCATEILHOCTH,
TOTOBHOCTH K DPa3HOOOPa3HON COBMECTHOM [ESTEIbHOCTH IPH BBIMOJHCHUU YYEOHBIX, MMO3HABATCIBHBIX 3aj1a4, BBIMOJHEHUU
XMUMHYECKUX IKCIIEPUMEHTOB, CO3IaHUM YICOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHHUIO U B3aMMOTIOMOIIM B MPOIIECCE ITOM
y4eOHOU JeATETLHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEACHHE W TMOCTYNKH CBOMX TOBapHUIIEH C MO3UIMK HPABCTBCHHBIX U
MPABOBBIX HOPM C y4ETOM OCO3HAHHMS TIOCIICACTBHUI MOCTYITKOB,;

3) IICHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHUYECKUE TPE/ICTABICHUS O BEIIECTBE U XUMHUYCCKOHN PEaKIIMi, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ COCTaBJISIOIIME OCHOBY JUI TOHMMAHHUS CYIIHOCTH HAaydyHOW KapTHHBI MHpa, NPEIACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aMMOCBS3SX YEIOBEKAa C NPUPOJHOW CpPEloil, O POJIM XUMHU B TO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIIPABICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUH 10 XMMHH, HEOOXOMUMBIC IS OOBSICHEHHS
HaOJIF0JTaeMbIX TPOICCCOB W SIBIICHHUH, MMO3HABATEILHON, WH(POPMAIIMOHHON W YUTATEIILCKOW KYJIBTYpbl, B TOM YHCIIC HABBIKOB



CaMOCTOSITENIbHOM paboThl C Yy4YEOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATypoOil, HOCTYNMHBIMU TEXHUYECKUMU CpEACTBAMU
UH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U MO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpa30BAHMIO, MPOECKTHOM H
UCCJIeI0BATENHCKON JeATEIbHOCTH, K OCO3HAHHOMY BHIOOPY HAIPaBICHHOCTU U YPOBHSA 00YUYEHUS B JalIbHEHIIEM;

4) dbopMHUpPOBaHUS KYJIbTYPHI 3I0POBbSI:

OCO3HAHHWE IIEHHOCTH >XM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KW3HH,
OCO3HAHUE TIOCIICJICTBUA W HENPHUITHE BPEAHBIX NPHUBBIUCK (YMOTPEOJICHHUS aaKOTOJs, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH
coOJTI0/TeHUs TTpaBUIT 6€30TACHOCTH TIPH OOPAIICHUH ¢ XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) TPYZAOBOT'O BOCIIMTAHUS:

WHTEpPEC K MPAKTUYCCKOMY HM3y4YeHHI0 mpodeccuid W Tpyda Pa3IudHOTO POJia, YBAKEHHE K TPYAY W pe3ysbTaTaM TPYIO0BOM
NESATEIbHOCTH, B TOM YHCJE Ha OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUU MO XUMHH, OCO3HAHHBIA BBIOOP WHIAMBUIYaTbHON
TPaeKTOPUH MPOAOHKEHHUSI 00pa30BaHMsI C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTeH, ycrenHol npodecCuOHANBHOM NIEATeTbHOCTH M PAa3BUTHUS HEOOXOJUMBIX YMEHUN, TOTOBHOCThH aJalTHPOBATHCS B
npodeccuoHaNbHOM Cpelie;

6) HKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKH I1IeJIecO00pa3Hoe OTHOIIEHHWE K TPHPOAEC KaK HMCTOYHHUKY >KM3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUA,
MOHUMAaHUE IIEHHOCTHU 3JI0POBOTO M 0e30macHOro 0o0pasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUYECKOMY U
TICUXMYECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIOICHUS MPABHIT 0€30MIaCHOTO MOBECHUS MTPU PabOTE ¢ BEIIECTBAMH, a TAK)KE B
CUTYaIMIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTFOJCH;

CIOCOOHOCTH  NPUMEHSTh  3HAHUSA,  IOJydacMbIc pH U3YYCHUU XUMUH, JUISI PEIICHMs 3a/1ad, CBSI3aHHBIX C
OKpY’Kalollled TPUPOAHOW CpenoM, Il TMOBBIIIEHUS YPOBHS SKOJIOIMYECKOM KyJIbTYpbl, OCO3HAHHUS TJOOATBHOIO Xapakrepa
DKOJIOTHYECKUX TIPOOJIEeM M TyTeH WX pEeNIeHUS IOCPEACTBOM METOJOB XHMHH, SKOJIOTHUYECKOTO MBINUICHUS, YMCHHS
PYKOBOJICTBOBAThLCSI UM B TT03HABATEIILHON, KOMMYHUKATUBHOW W COIIMAIBHON TTPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpeIMETHBIX pEe3yJIbTaTOB BBIJICIISAIOT 3HaYuUMbIe 1751 (POPMHUPOBAHUS MUPOBO33PEHUS
oOlieHay4YHble TMOHATHS (3aKOH, TEOpHs, MPUHLUI, THUIOTEe3a, (aKT, cUCTeMa, MPOLECC, AKCIEPUMEHT M JPYroe.), KOTOpbIe
UCTIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM W3 3THUX NpPeaMeTOB (HOPMUPOBATH
IpeCTaBICHNUE O LIETIOCTHOM Hay4YHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE YueOHbIe NeiCTBUS (M03HABATEIbHbIE, KOMMYHUKATHUBHEIE,



peryJISTUBHBIC), KOTOphIE 0OecreurnBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEILHOMY INIAHUPOBAHUIO U OCYIIICCTBIICHUIO
y4eOHOM eI TEIHHOCTH.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YICOHBIC TCHUCTBUS

ba3oBrle 1ormueckue AeMCTBUS:

YMEHHUS UCIOIb30BaTh MPUEMBI JTOTUYECKOTO MBIIUICHUSI MPU OCBOCHHUM 3HAHMI: PACKpbIBATh CMBICT XUMHYECKUX TMOHATHIM
(BBIACIISITH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATh B3aMMOCBSI3b C JAPYTMMU TOHSTUSIMHU), HCHOJIb30BATh TMOHATUS IS
OOBSICHEHUSI OT/EJIbHBIX (PAKTOB M SIBJICHWM, BBHIOMpATh OCHOBAHHUS W KPUTEPUHU ISl KiIacCU(UKAIUU XMUMHUYECKHX BEIIECTB M
XUMHUYECKUX pEeaKIui, YCTaHABIWBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HW3YUYEHHUS, CTPOUThH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHbIC, J€AyKTUBHBIC, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

yMEHHE TIPUMEHSThH B IIPOIECCe MO3HAHUS MOHATUS (IIPEAMETHBIE U METaIllpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH,
UCIIOJIb3YEeMbIC B XMMHH, MPEOOPa30BLIBATH IITMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC TPEICTABICHUS — XUMHUYECKUH 3HaK
(CMMBOJI 3JIEMEHTa), XUMHYecKas (GopMyJia U ypaBHEHHE XMMHUYCCKOW PEaKIUU — MPU PelIeHUH YueOHO-TI03HABaTEIbHbBIX 3aj1ad, ¢
y9ETOM 3THX MOJCIBHBIX IIPEACTABICHUM BBISBISATh W XapaKTEPU30BaTh CYIICCTBEHHBIC IPHU3HAKM H3y4YaeMbIX OOBEKTOB —
XUMHUUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIINH, BBISBISATH OOIIHNE 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBEHHBIE CBSI3U M TIPOTUBOPCUHS
B U3y4aeMbIX MPOLIECCAX U SBJICHUSIX.

ba3oBrle ncciaeqoBaTeIbCKUE 1SHUCTBUS:

YMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAu€CTBE WHCTPYMEHTA IO3HAHUSA, a TAaKXKE B KA4eCTBE OCHOBBI JIJIs
GbopMUPOBaHUSI TUIIOTE3BI 110 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3AIMU U MPOBEICHUI0 YUYCHUYECKUX DKCIIEPUMEHTOB, YMEHUE HAOJI01aTh 3a
XOJIOM TMpOIecca, CaMOCTOATENIBHO IMPOTHO3UPOBATh €ro pe3yibrar, (HopMyaupoBaTh 00O0OIIEHHUS W BBIBOJABI IO pe3ysibTaTaM
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMS, COCTABIIATH OTUET O MIPOJICTIaHHON padoTe.

Paborta ¢ nndopmarmeii:

yMEHUE BHIOWpATh, AHAJIU3UPOBATH W HMHTEPIPETUPOBATh HHQPOPMAIMIO PA3JIUYHBIX BUIAOB W (POpM TpEACTaBICHUS,
MOJIy9aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO- TIOMYJISIPHAS JIUTEpATypa XUMHUUECKOTO COJIEP KaHMs, CITPAaBOYHbIE MTOCOOUS, peCypChl
WuTepHeTa), KpUTUUYECKH OIEHUBATH MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE TPUMEHSATHh DPA3JIMYHbIE METOJbI W 3ampoChl MPH TMOUCKE M OTOOpe WMH(OpPMAIMM W COOTBETCTBYIOIIUX JTaHHBIX,
HEOOXOMMMBIX 71 BBITIOJHEHUS yYeOHBIX W TIO3HABATEIbHBIX 33Jlad OMPEACIIEHHOTO THUIA, MPUOOpPETEeHHE OmbITa B 00JACTH
WCIIOJI30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJIA/ICHHE



KyJIbTYpOH aKTHBHOTO HCIOJB30BAaHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENILHO BBIOMpPATh ONTHMAIBHYIO (OpMy
NpeCTaBICHUS WHPOPMAIMK W WIIIOCTPUPOBATh pellacMble 3a/ladll HECIIOKHBIMH CXEMaMH, TuarpamMMmamu, JAPYyrumMu (hopmamu
rpaduKu ¥ ©X KOMOUMHAIIUSIMU;

YMEHHE HCIIOJIb30BaTh U aHAJM3WPOBATH B MPOIECCEe YICOHOW W MCCIICIOBATEIBCKON JEATEIBHOCTH HH(DOPMAIIMIO O BIUSHUU
IIPOMBITIUICHHOCTH, CEJIbCKOTO XO3SICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIEH PUPOTHON CPEJIBI.

KoMmyHUKaTHUBHBIE YHUBEPCATIbHBIC YU€OHbIC EHCTBUS:

YMEHHE 3aJ]aBaTh BOMPOCHI (B X0/€ nuayiora u (WiM) JTUCKYCCUHU) MO CYIIECTBY OOCYyXaaeMoil TeMbl, (OpMYyJIUpPOBATH CBOU
MPEIOKEHUS] OTHOCUTEJIBHO BBIMIOJHEHUSI TIPEJIOAKEHHOMN 3a/1a4u;

NPUOOPETEHUE OIbITa MPE3CHTAIIMU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOpHOTO OIBITA,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH IO3HABATEIBHOW M MCCIEAOBATEIbCKOW JESATEIBHOCTU IMPU PELICHUU
BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE YUE€Ta OOIIMX UHTEPECOB U COTIACOBAHMS MO3UIINI (00CYXKIeHUsI, 0OOMEH MHEHUSIMU,

«MO3TOBBIE WITYPMbD», KOOPAWHAIMSA COBMECTHBIX IEHCTBUI, ONpENEICHUE KPUTEPUEB MO OIEHKE KAaYeCTBA BBINOJHEHHON
paboThI U IpyTHEe);

PerynstTuBHbIE yHUBEpCaIbHbIEC YUEOHbIE IEHCTBUA:

YMEHUE CaMOCTOSATEIbHO ONpPENeNsATh UEeNH JeATEIbHOCTH, IUJIaHUPOBATh, OCYUIECTBJIATh, KOHTPOJUPOBATH U MPH
HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTb, BbIOMpaTh Haubonee 3(P(EeKTUBHbIE CIMOCOOBI pEIICHUs YYEeOHBIX U
MO3HABATEJIbHBIX 33]]a4, CAMOCTOSATEILHO COCTABJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA aJITOPUTM JIEUCTBUM NPU BBITIOJHEHUU
3alaHUi ¢ y4€TOM TMOJY4YEHUsS HOBBIX 3HAHUM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKUUsAX, OIEHUBATH COOTBETCTBUE
MOJIYYeHHOTO pe3yjIbTaTa 3asBJICHHON LEIH, YMEHUE UCIIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 33JJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O00S3aTEILHOTO COJIEP)KaHHUs, YCTaHOBJICHHOIO NaHHOU (QenepasibHOiM
paboueii mporpaMMoil, BBIIEISIOT: OCBOEHHBIE 00YUalOIIMMUCS HAyYHbIE 3HAHUSI, YMEHHSI M CTIOCOOBI IEHCTBUH, crienuduueckue s
npeaMeTHOW o6nactu «XuMUs», BUIbl JEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSI, €r0 HHTEpIpeTaliy, NpeoOpa3oBaHUIO U
NPUMEHEHHUIO B Pa3JIMYHbIX yUY€OHBIX U HOBBIX CUTYyaI[UsX.

K koHiy oOyueHuss B 8 kiacce MpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE MOJKHBI OTpakatb C(HOPMHUPOBAHHOCTH Yy
00y4aromuxcsi yMeHu:



PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT, IIPOCTOE BEUIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAs), BAJIECHTHOCTb, OTHOCHUTEJbHAs aTOMHas M MOJEKYJspHas macca, KOJIUYECTBO
BELIECTBAa, MOJIb, MOJIIpHAas Macca, MaccoBasl JOJs XMMHUYECKOIO 3JIEMEHTa B COCAMHEHHM, MOJSIPHBIA 0OBEM, OKCUZ, KUCIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATENBHOCTb, CTEIEHb OKHUCIEHUS, XUMHUYECKas pPEaKIUs, KIacCU(PUKALUs peaklUuil: peakluuu
COCIMHEHUSI, PEaKIIMU Pa3NIoKEHHUs, peaKluK 3aMEeIICHHs, Peakui 0OMeHa, PK30- U SHJOTEPMHUUECKHE PEaKIuH, TEIIOBOM PPeKT
peakuuH, siIpo aToMa, SJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTalb, paJlyCc aToMa, XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJIApHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, HOH, KATHOH, AHHUOH, PACTBOP, MAacCOBas J0JIs BEIECTBA (ITPOLIEHTHAsI KOHLIEHTPALKsA) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IMOHSATUA M NPHUMEHSITh 3TU MOHATUSA MPU ONMUCAHWU BEIIECTB U UX
IIPEBPAILCHAN;

UCITIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUi;

OIPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, CTEINIEHb OKHMCIEHHUS JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSX, TNPUHAAJIEKHOCTh BELIECTB K ONPEACNEHHOMY KJacCy COEAUHEHMH no QopmynaMm, BUA XUMHUYECKON CBS3U
(KOoBaJICHTHas! U HOHHAsI) B HEOPraHMYECKUX COCTUHEHMSIX;

packpeiBath cMbIci [lepuoanyeckoro 3akona [.M. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT X IOJ0XKeHus B [lepnoanueckoil cuctemMe, 3aKOHOB COXPAHEHUsI MacChl BELIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OINHKCHIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy Ileprognueckoil CUCTEMBbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHITHS
«rnaBHas noArpynmna (A-rpynmna)» u

«mobouHasa noarpynna (b-rpynma)», maneie u Oosbllive MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B TaOJIMIIE
«Ilepuoanueckas cucrema xumudeckux siemeHToB [[.M. MeHaeneeBa» ¢ YHCIOBBIMH XapaKTEepPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A]ipa, 00IIee YMUCIIO FIEKTPOHOB U PacHpeIe]ICHUE X MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIJIEMEHTHI, HEOPraHWYECKHWE BEIIECTBA, XMUMHYECKHME peakluuu (M0 YUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIJIOBOMY (D (DeKTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEUIECTB pAa3jMYHBIX KJIACCOB, IMOATBEPXkAas OMHCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKHUX PEAKLIN;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAUE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUX
NPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa IO
dbopMyIie coeTuHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOW PEAKIIHH;



IPUMEHATHh OCHOBHBIE OIIEPALIMU MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE, 0000IIEHNE, CHCTEMATH3ALHIO,
KJIACCU(UKALIMIO, BBIABICHUE NPUYMHHO- CJIEACTBEHHBIX CBSI3€M — Ul W3YYEHHs CBOMCTB BELIECTB U XMMHUYECKUX PEaKIUi,
€CTECTBEHHO-HAYYHbIE METObI IO3HAHMSI — HAOJI0IEHUE, U3MEPEHUE, MOACITUPOBAHUE, SKCIIEPUMEHT (PEASIbHBIN U MBICIICHHBIN );

CJIEI0BaTh IIPABUJIAM I10JIb30BaHUS XMMHUECKON MOCYI0M U 1aOOpaTOpHBIM 00OpYI0BaHUEM, a TAKXKE IPaBUIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMU IO BBINOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB IO MOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeELIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C OINpPENEIEHHOW MAaccOBOM J0jei pacTBOPEHHOTO
BEILECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKMycC, peHoI(PTaIEenH, METUIOPAHXK U JIPYTHUE).

K koniy oOyueHus B 9 kinacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)¥aTb CPOPMUPOBAHHOCTH Y
00yJaronmxcsi yMEHHUI:

PAacCKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: XUMUYECKAN JIEMEHT, aTOM, MOJIEKYJIA, NOH, KATHOH, aHUOH, IIPOCTOE
BEILECTBO, CJIIOXKHOE BEUIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD, CTEIEHb OKHMCIICHUS, XUMUYECKas PEaKklus, XUMUYECKas
CBs3b, TEIJIOBOM A(P(EKT peakuuu, MOjb, MOJSPHBII O00BEM, pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOIUTHI, SJIEKTPOJUTHUYECKAS
JUCCOLMAIMs, peakUMd HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE peakluy,
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aMm(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJEHTHAsl, MOHHAs, MeTa/NIM4yecKas), KpUCTaJJIM4ecKas pemérka, Koppo3us MeETalJIoB,
CILIaBbI, CKOPOCTh XMMUYECKOM peaKklnu, peaenpHo nomnyctumas konuentpanus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSATHH M NMPUMEHATHITA MOHATUS MPU OMUCAHUU BEIIECTB M UX
IIPEBPALLCHUN;

UCITIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUS (POPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEaKIIUii;

ONpENENATh BAJICHTHOCTh M CTENEHb  OKHUCJIEHHMS  XUMUYECKHUX  DJEMEHTOB B COCAMHEHHUSX Pa3jIM4YHOrO COCTAaBa,
NPUHAJIEAKHOCTh BEILIECTB K ONPeNeIEHHOMY KJIacCy CO€IMHEHHMH Mo (opmyiiaM, BUJ XUMUYECKON CBSI3M (KOBaJEHTHAasl, MOHHAs,
METaJIJINYecKasl) B HEOPraHUUECKUX COCAMHEHMSX, 3apsii MOHA MO0 XUMHUYECKON (opmysie, XxapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPTraHWYECKHUX COCIAMHEHNM, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbicia Ilepuognueckoro 3axkona .M. MengeneeBa W JI€eMOHCTPUpPOBATh €ro IOHMMAHHWE: OINMUCHIBATh U
XapakTepu3oBaTh Ta0IMuHy0 GpopMy [lepuonndeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAs MOATPYyMa
(A-rpynna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u OoyblIMe MEPUOABI, COOTHOCUTH 0003HAUYEHUs, KOTOPhIE UMEIOTCS B
NEPUOANYECKON TabIHIle, C YNCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsan sapa, odiee



YHUCJIO DJIEKTPOHOB M paCHpe/ieNieHue UX IO DJIEKTPOHHBIM CIOSIM), OOBICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIIEMEHTOB U UX COEJIMHEHUM B MpeEesiax MajbiX IEPUOOB U IIIaBHBIX MOATPYMI C YI4ETOM CTPOSHUS UX aTOMOB;

KJ1accu(uIpoBaTh XUMUYECKHE AJIEMEHTBI, HEOPTraHWYECKHE BEUIECTBA, XMMHYECKHE peakiuu (Mo 4Yucly u
COCTaBy YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (PEKTy, M0 U3MEHEHHUIO CTETIEHEW OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOLIME M crenu(uueckue XUMHUYECKHE CBOMCTBA MPOCTBHIX M CIOXKHBIX BEILIECTB, MOATBEPXKAAs
OTMCaHNe PUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTABJISITh YPABHEHHUSI DJIEKTPOJIMTHYECKOW TUCCOLMALMU KHCIIOT, IIEOYEed U COJEH, MOJHbIE M COKpAllEHHbIE YpaBHEHUS
peakuuii MOHHOro OOMEHAa, YpaBHEHUS pEaKIMil, MOATBEPKAAIONIMX CYHIECTBOBAHWE T€HETUYECKOM CBSI3U MEX]y BELIECTBAMH
Pa3IMYHBIX KIJIACCOB,;

pPacKphIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMIA MOCPEICTBOM COCTABIEHUS 3JEKTPOHHOTO OalaHca 3THX
peakuuii;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIF0 XHMHUYECKOTO 3JIEMEHTa IO
(dopMyIie COeTUHEHHs], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIIH;

COOJII0/IaTh MpaBHIIa MOJB30BAHMS XMMUYECKOHN MOCY/I0N U J1abOpaTOpHBIM 00OPYJOBAaHUEM, a TaK)Ke MpaBuUiia OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMU I10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKUCIIOro ras3a);

MIPOBOIUTH PEAKIINH, TIOATBEPKIAAIONINE KaYECTBEHHBIH COCTaB PA3IUYHbBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM IyTEM XJIOPH/I-,
Opomua-, MOIUI-, KapOoHaT-, Gocdar-, cCHIIMKaT-, Cyabdar-, THIAPOKCUA-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3YYEHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPALIMM MBICIIMTENIbHON NEATeIbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE, 0000IIEeHNEe, CUCTEMATH3aIUIO,
BBISIBJICHHE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H — JUISI M3YYCHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIMid, €CTECTBEHHO- Hay4YHBIC
METO/IbI TO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanune
Ne KommaectBo OCHOBHBIE BUIBI IEITEIIHHOCTA
pa3aenoB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4Jaronmxcs

y4eOHOTO MpeIMeTa

Pa3znen 1. [lepBoHavyaibHbIE XUMUYECKH

€ IIOHATHUA

11

XuMUs — BaKHas
0071aCcTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIeATCIbHOCTH
yeJloBeKa

5

[Ipenmer xumuu. Poiab XuMum B )KU3HU
yesioBeka. XUMUsl B CUCTEME HayK.

Tena u BemectBa. PU3HUECKHUE CBOMICTBA
BEIIECTB. ATpEeraTHOE COCTOsTHUE
BemecTB. [loHsTHE O METOMaX MO3HAHUS
B XUMUM. UUCTHIC BEILIECTBA U CMECH.
Cnoco0bI paziesieHus: CMeCei.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOU MOCYI0M,

C MpaBWJaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000py1I0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJJIOB

1 HEMETAJLJIOB.

CnocoOnI pa3aenceHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadus).

PackpbIBaTh CMBICT H3y4aE€MbIX TTOHSITHH.
PackpeIBaTh posib XUMHUH B IPUPOJIE U
JKU3HU 4YeJIOBEKA, €€ CBA3b C APYTUMU
HayKaMH.

PaznnuaTh uncThIC BENECTBA U CMECH,
OJTHOPOJIHBIE U HEOITHOPOIHBIE CMECH.
Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHMS.

CnenoBath anropuTMam MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HaOJII0JICHUS ¥ DKCTIEPUMEHTA.
Habaronath M ONMUCHIBATE OOBEKTHI

IIpU TIPOBEJCHUU JIEMOHCTPALIUM U
J1a60PaTOPHBIX OMBITOB MO U3YYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKHUMN IKCTIEPUMEHT
NIpU pa3JieJIeHuy cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€




Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomuwi:

Ne 1. IIpaBuna paboThl B TabopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

IpaKTHUeCcKOl paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYI0H U 1TaOOpaTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus1 C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBUH C MHCTPYKLHEH

IIPU BBINOJHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBA BELIECTB.
OTHOcCHUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1071 XMMUYECKOTO dJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MPOTEKAHMUSL.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PECHUS
aTOMHO-MOJICKYJIIPHOTO YUEHUS.
KinaccudumupoBars xummudeckue
peakiuu (1o YUCIIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEILIECTB).

CocraBnsath Hpopmyibl OMHAPHBIX
BEIIECTB M0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.




KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpPAHEHUS MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue spiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMUYecKue siBjeHus (TOpeHue CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aUMO/ICHCTBHUE COJIbI MU METia

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunneHTs!

B YPaBHCHUSX XUMUYCCKUX PEAKITHI.
Habmronate 1 onmmceIBaTh 00BEKTHI

U MIPOBEICHUH IEMOHCTPAIUl U
71a00paTOPHBIX OMBITOB.

[TpoBOAUTH BRIYUCICHUS IO (hOpMyTIaM
XUMHUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTMPOBAHNUE,
HKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIlui
MBICTUTENILHOM JIESATEIBHOCTH
(cpaBHeHuUe, KiaccudUKaIIUs)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
amnmapar Kypca XuMuHu




XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
u pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeresa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimei:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEIIECTB, MACChl M KOJTMYECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
o (opmyIie coenMHEeHMUS;




I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny
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Pa3nen 2. Baxkneiinue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kuciopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B JIaOOpaTOpUH U
MIPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AUTOTpOIHAs MOAUUKAIIHS KACIOPOaa.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcmonp30BaTh XUMHUYIECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKNE U XUMHUICCKUE
CBOICTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIYYCHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC M KU3HH YCTIOBEKA.
CpaBHHBATh pEaKITUN TOPCHUS U
MEJJICHHOTO OKUCIICHUSI.

OOBIACHATH CYIIHOCTH IKOJIOTUIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHHEM
BO3/yXa.

CrnenoBath mpaBuiiaM 0€301acHOMN
paboThI B T1ab0OpaTopuu mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpaieHus C TOPIOYMMH BEIIECTBAMHU.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,




Y U3yYEHHE CBOMCTB KHCIOPOJA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3iaMi OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yUYEHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCcCHI BEIICCTBA

110 YPAaBHCHUSAM XUMHUYCCKHUX PEaKIIUit

POBOJUTH HAOJIO/IEHNS, I€TIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIpU IPOBEJICHUH T1a00PaTOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTHI.

BrIyucasTe KOJIMYECTBO BEILIECTBA,
00BEM raza o popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICTI0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpuUpo/e, PU3nUecKre U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSITH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKue 1 XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MPUMEHEHHUE.

Cobupatp npudop AJis NOTyUEHUS
BOJOPO/JIA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY




pacro3HaBaHKHE BOJOPOA.
B3aumopeiicTBue Bo1opojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJIJIaMHU.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHIA
ra3oB

JUTS COCTaBJIEHUs (HOPMYJT BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BeIlleCTBa;

[TpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00bEMa, Macchl BEIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B 1a00OpATOPUH NpU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyIOBaHUs, a TAKKE ITPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYCCKHE IKCIICPUMEHTHI,
MIPOBOJUTH HAOJIO/ICHNS, I€TIaTh BBIBOIbI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOKMCTBA
BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y IPUMEHATH 3TH OHATUS TIPU ONTUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapaxkTepusoBaTh GU3UIECKHUE U




PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJI.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTtBOpbL. PacTBOpUMOCTH BEIIECTB

B BOoJie. MaccoBas 10JIs1 BEIecTBa

B PacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3auMmopencTBre BOAbI ¢ METAINIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BELIECTB C Pa3INYHOU
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OIPEICIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroTtoBieHue pacTBOpPOB

C OPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOVMCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIIeccax.
CocTaBnsiTh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJTOTUYECKUX
po0sIeM, CBS3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPHUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HEHUSL.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIIOJIb30BaHUN XUMUYECKOU MTOCY bl U
000opyI0BaHUS.

[IpoBOIUTH BHIYHCIICHUS C IPUMEHEHHEM
MOHSTHS «MaccoBasi 10JIs BEIIECTBA

B PacTBOPE.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO




Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BEILIECTBA B pAaCTBOPE

HCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHn4ecKkux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cojicoOpasyroIiue (OCHOBHBIC,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecosieoOpasyromue. Homenknarypa
okcuoB. U3NYECKrEe U XUMUIECCKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBaHMil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenknartypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiutoB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnueckas CBSA3b MEXKIY KilacCaMHU
HEOPTaHUYECKUX COCIUHEHHUI.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydyaemole
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CocrtaBisaTh HOpMyIIbl OKCHJIOB, KMCIIOT,
OCHOBAHMUH, COJIEH M Ha3hIBATh UX

10 MEKTyHApPOIHOU HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYCSCKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBATh MOJICKYJISIPHBIE YPaBHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M CHIOCOOBI
MOJTy4YE€HHUS BEILIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKHUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCTICPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JleNIaTh BBIBO/IBI 11O PE3yJIbTaTaM
AKCHEPUMEHTA TPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX




OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KHUCIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMU, PEAKIUN HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcuaoMm meau (11).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIA IPYTUM
13 pacTBOpa COJIH.

Ilpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboTHI B TabopaTtopun

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCyibl U 000PYI0BaHUS.
BrictpauBath pa3BépHyThIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOi

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
amnmapar Kypca XuMUu

Hroro no pazueny:

30




Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB Jl. . MennesneeBa. Ctpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEAKIHU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTeMa
XUMHYECKHX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHYECKUX DJIEMEHTOB

.. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS. (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITepuoauuecko CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO JJIEMEHTA

T10 €ro NoJ0keHuto B [lepuoanueckon
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHaA.

OnuchIBaTh CTPOEHUE TaOTUIIBI
«llepnoanueckas cucteMa XUMUYECKUX
sanemeHToB JI.U. Menneneeay.
MogenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOYPOBHEHN
IIPU TTOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh pU3MUYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS IO MOJIOKEHUIO

B [lepnonnueckou cucreme

JI.1. Menpeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PanYyCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX
MOATPYNI C YYETOM CTPOCHHUS UX
aTOMOB;




aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauyeckoro 3akoHa u
[Ieproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopericTBre ruipoKcuaa [UHKa

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTpOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3IaMyd METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(pOpMaLMIO U3 yUeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie HTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

XumMmudeckas cBsa3b. KoBajgentHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbiBaTh CMBICH H3y4aEeMbIX ITOHSATHH.
OnpenensiTe BUJ XUMUUYECKOHN CBSI3U

B COCJIMHCHHUHU.

MoienupoBaTh CTPOCHUE MOJIEKYJI

IIPY IMOMOILM PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.




OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnBITH, WILTIOCTPUPYIOIIAE TTPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEILIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBJIATh (POPMYIIbI OMHAPHBIX
COCJIMHCHMH I10 CTEIICHU OKHCJICHUS
aTOMOB XMMHUYECKHUX JICMCHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEINL. PaccTaBisATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

Ha0ronate XMMHYECKHE OIBITHI

T0 TUIaHY, AHAJIU3UPOBATH U JEIaTh
BBIBO/IBI.

Ucnons3oBate UKT nist cozganus
MOJIEJIEN, TIOJATOTOBKH MIPE3EHTALIUAM,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
MCTOYHHMKOB, B TOM yncie MHTepHera

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68

[10 [TIPOI'PAMME




9 KJIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
YacoB

Copeprxanue oOydeHus

OCHOBHBIE BUIBI IEATEIILHOCTH
00yJarommxcs

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[Tepnoanueckuii 3axoH. [lepuoanueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckoii cucTeMe U CTpPOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
PEETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJUINYECKOU
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTAHUYECKUX
COEJIMHEHUN, TEHETUYECKAs CBS3b
HEOPraHMYE€CKUX BELIECTB.

XapaxkTepu3oBaTh XUMUYECKHUE ITIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KA U KAJIbLIUA
10 UX MOJIOKEHUIO B [lepnoanueckon
cucteme /1. 1. Menneneena.
KnaccuduimpoBath v Ha3bIBaTh
HEOPTaHUYECKHUE BEHIECTBA N3YYEHHBIX
KJIACCOB.

OmnuceiBaTh 00IIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMHUECKUX
pEaKIuu.

Onpenensats BUJI XUMUYECKOU CBSI3U U
THUI KPUCTAJUIMYECKOUN PEIIETKU
BEILIECTBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT X CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTHIE TUCBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha THGOPMAIIIIO U3 yIeOHUKA U
CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO




Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKHUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (rpaduTa u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 oOpaTUMBbIX

U HEOOPATUMBIX XUMUUYECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHAYECKON PEAKINH U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICH U3y4a€MbIX MOHATHM
Y IPUMEHSTH 3TH NOHITHUS MIPU OMTUCAHUH
CBONCTB BEILECTB U UX ITPEBPAILLICHUN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.

Y cranaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKUU OT pa3IuyHbIX
(haxkTopoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUIN
B PA3JIMYHBIX YCIOBUSX.

OnpenensTe OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBsaTh 2JICKTPOHHBIN OanaHC
peaKUnH.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WJIU TPYIIIE.

BricTpanBaTh pa3BEpHyThIE MNCHMEHHBIE




pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHToOB WJIU MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Juccolraliiy BEIIeCTB

C pa3JIMYHBIMU BUAAMHU XUMUYECKOU
cBa3u. Crenenp quccounanyu. CUibHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakunu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICIT U3ydaeMbIX IIOHATHUH,
a TAKKE€ CMBICJI TEOPUU
BJIEKTPOJIUTHYECKON JTUCCOLUALIAM.
OOBSICHATH IPUYMUHBI
3JIEKTPOIIPOBOHOCTHU BOJIHBIX pAaCTBOPOB
BEILIECTB, pa3nvaTh Cabble U CUJIbHBIC
3JIEKTPOJIUTBHIL.

CocCTaBIsITh ypaBHEHUS TUCCOLIMALINHT




MPOTEKAHUS peakUuii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPeICTaBICHUN 00 PJEKTPOIUTUYECKON
auccoranui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiell (BO3MOKHO MCIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHue ocajKa, BblIEICHHE T'a3a,
00pa3oBaHUE BO/IBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
ANIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUECKHUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTUIECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUM XUMHYECKUX PEAKIUN.
PemaTe sKkCrieprMEHTANIbHBIC 3a]1a4

0 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TTPU
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
000opynoBaHUs.

[TpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM padboTe




Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WM TpyMIeE.

BeIcTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB UH(POpPMAIIH, B TOM YUCIIE
HNutepuera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | OO0mmasn 4
XapaKTepUCTHKA
XUMHYCCKUX
3JICMEHTOB
VIIA-rpynmsi.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrpoeHnue u puznueckrue CBOMCTBA
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XI0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOXKHO UCITOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuueckon CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEILIECTB (XJIOPOBOOPO/IA,
XJIOpUJa HATPHS), CTOCOOBI UX
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B IIPUPOJIE ¥ KU3HU YeTIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeaTh BHIBOJIBI IO PE3yIbTaTam




BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUIOB
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
[IpoBeneHre KAaYECTBEHHBIX PEAKIIUI
Ha XJIOPUI-UOHBI.

lIpaxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
W3y4YECHUE €€ CBOKCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OTBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

P UCTIOTh30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHUSI.

BricTpanBaTh pa3BépHYyTHIEC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha H(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
HCIOJIb30BaTh U3yUYEHHBIN TOHSITUNHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHUYCCKHUX
3JIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COeIUHEHUA

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHUS.

CrpoeHnue u puznueckre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtpornHbie MOaU(UKAIUU KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IITHeE KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3BMCHCHUH CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEIMHEHHUH C y4ETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUECKHUE U
XAMUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenenars HaMU4KE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX




MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Tpumenenue. Conu cepHOU KHCIIOTHI,
Ka4yeCTBEHHAs peakius Ha CyIb(aT-uoH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaroIlEel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3laMu cepbl U e€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa 1moj JelCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cynbdaT-uoH U HAOII0ICHUE MPU3HaKa
€€ MPOTEKaHUs

po0JieM, CBSI3aHHBIX C TepepadboTKON
COEIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieNaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTE BHIYUCIICHUS

110 XUMHYECKUM YPaBHECHUSIM.
Hcnonb30BaTh MPHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI Y4eOHUKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BBHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MpoIiecce
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP>KaHUs, CTPAaBOYHbIE
Marepualbl, pecypcel IHTEpHETA




2.3

Obmas
XapaKTEepPUCTHKA
XUMHYECKUAX
AJIEMEHTOB
VA-rpynmsl.

A3or, dpocdop u ux
COCTUHCHMSI

OO11ast xapakTeprCTHUKA SJIEMEHTOB
VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, TIOJyICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
dbu3nYecKrue 1 XUMUICSCKHAE CBONCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XUMUYECKOE 3arps3HeHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsI3HEHNE
BO3/TyXa, ITOYBBI U BOAOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, puznveckne 1 XUMHUIECKUE
cBoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUH CBOWCTB 3JIEMEHTOB

V A-rpyniibl 1 UX COEAMHEHUI C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUCCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHECHUM
(ammmaka, coJieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna ocdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U )KU3HU YEIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSIICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coenHeHui a3oTa u ¢ocdopa

B OKpY2Karolleu cpele.

[TnarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI ITO pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUYECKON
paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu




XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ GPU3NUYECKUMU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3liaMH a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
BzaumoencTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHhvie onvimoi:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pochar-uoH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckas paboma

Ne 3: TlonydyeHue ammMuaka, u3ydeHue
€ro CBOMCTB.

Buiyucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIUM

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/TbI ¥ 000PYT0BAHHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpU BBIIOJHEHUH
y4eOHBIX 3aJaHUIl TEKCThI YUEOHHKA,
CIPaBOYHbIE MaTEpUAIIbI
(MepruoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU 1
COJIEUN B BOJE, DJIEKTPOXUMHUYECKAN ST
HaANpsDKEHUN METAILIOB)




2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpymisbl.
Yraepon u
KPEMHHUM, U UX
COEAMHEHUS

OO6mr1ast XxapaKTepUCTUKA DJIEMEHTOB
IVA-rpynnsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacrpocTpaHeHUE B IPUPOJIE,
(u3nUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Gpuznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runotesa riro0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUUYECKUEe CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.
ITepBoHayvabHBIEC TOHSATHUS

00 OpraHMYeCcKUX BEIIECTBaX KaK

0 COEIMHEHMSIX yriiepoia (MeTaH, 9TaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
I\VA-rpynnel ¥ ©X COETMHEHHH ¢ Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCIMHCHUI
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI UX TOJIYYEHUS, MPUMEHEHUE U
3HAYEHHE B IPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha TTpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensate kKapOOHAT- U CHIIMKAT-WOHBI
B pacTBOpE.

OOBSACHSTH CYIIHOCTh KOJOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIESCTB MPUMEPaMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
STUJICH, alleTUJIEH, 3TAHOJ, TIUICPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUHN yriaepoaa u




STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BAaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpPraHUYECKUX BEIECTB.
OnuceIBaTh poJb OEIIKOB, JKUPOB U
YTIIEBOJ0B B (PYHKIIMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTAB MPUPOIHBIX
MCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U TIPOMBIIIIIICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 10 YPABHEHUSIM
XUMHUYECKUX PEaKIIUH.

[1mannpoBaTh U OCYIIECTBIATD

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTBHI, POBOJIUTH HAOTIOACHNUSA,
JeNaTh BBIBOJIBI IO Pe3yIbTaTaM
AKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPH UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000pYAOBaHUS.

Hcronp30BaTh P BHIMTOTHEHUN
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CTIIpaBOYHBIC MaTepUAITbI
(ITepnonuyeckyro cCHCTEMY XUMHUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U
coJieil B BOJIE, SIEKTPOXUMUYECKUH P
HaIpsHKEHUN METAILJIOB)




anmasa, rpadura, QpysepeHa.
O3HaKOMIIEHHE C MPOILIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
IIPOTHUBOTa3a.

O3HaKOMIIEHHE C IPOIYKIIMEN
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buaeomarepuaiibl: cCUIIMKaTHAs
IPOMBILIEHHOCTB ).

Mopnenu MoJIeKy OpraHuYECKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tonyuenue, cobupaHnue, pacro3HaBaHue
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMMA

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4. TlonyuyeHue yriaekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3ama4 no teme «BaxkHeilme HeMeTaIbl
U UX COCAMHEHUS

Boruucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEAKINI

Hroro no pazneny
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

JI.1. MenpeneeBa u CTpOCHUSI aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KpPUCTAJUIMYECKAs PELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTaIOB. OU3NYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3HakomIIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMECHSTH 3TU TTOHATHUS TIPHU ONMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMECHTOB-
METaJJIOB ¥ UX COETMHEHUM C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
MOJTYYCHHS METAJLTOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIOJIb30BAHUU XUMHUUECKOU MOCY/IbI U
000py1OBaHUSI.

[Tpon3BOANTH BEIYUCIICHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB COJICPKHUT
PUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WX TPyIIIE.

Ncnonbs3oBaTh Npy BHITOTHEHUH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHHKA,




Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[Ileno4HbIE METAIIIBI: TIOJIOKEHUE

B [leproandeckoil cuctemMe XuMHIECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUIBI HATPUSI U KaJTHSL.
[IprMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJbliui: noyioxkenune B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB

J.1. MenpaeneeBa, CTpOCHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHECHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucreme XuMUIEeCKUX

OO0BsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 3JIEMEHTOB-
METAJJIOB U X COEAMHEHU B rpyInax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUM (OKCUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKA.
VYcranaBauBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha IMIpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbIUs, aTIOMUHNS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3siBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB U TUJPOKCUIOB ATIOMUHUS U
[[MHKA.




anemeHToB JI.W. MeHeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [leprnonnueckoit
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu skenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA M MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIAS ¥ KallbLKsl (BO3MOKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophbie onvimoi.:

[IpoBeneHre KauyeCTBEHHBIX pEaKIUi
Ha UOHBI (MarHus, KaJIbIKs, A TFOMUHUS,

[InanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieaTh BBIBOJIBI 110 pe3yJibTaTaM
SKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrenoBaTh IpaBuiIaM 0€3011aCHOM
paboThI B labopaTopuu

IIPY UCIIOJIB30BAaHUU XUMHYECKOU
NoCy/ibl U 000PYyIOBaHUS.

[Ipou3BOAUTE BBIYKCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
amnmapar Kypca XuMuu




1HKa, sxenesa (1) u xxenesa (1), meau
(11), onmrcanne MPHU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a7a4 1o TeMe «Bakuenme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

110 YPABHEHUSIM XUMHYECKUX PEAKIIUM,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Uroro no pazneny 20

Pa3znes 4. Xumus U OKpyxawIuas cpeaa

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTsa n MaTtepuansl B IOBCEAHEBHOM
YKA3HHU 4YelioBeka. be3onacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpensbl (TpeaesibHas TOMmyCcTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOIe, OCHOBHBIE BEIIECTBA U
MaTepHaIbl, IPUMEHICMbIC B Y KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBsACHATH yclIoBHS 0€30I1aCHOTO
UCIIOJIb30BaHUS BELIECTB M XUMHUYECKHUX




KOHIIEHTpaIus BeuecTB. Poiib xumuu

B PEIICHUH 3KOJOTUYECKHUX MTPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

H3ydenne oOpa3oB MaTepHuaIoB
(cTex0, CIUIaBbl METANIOB, TOJIMMEPHBIE
MaTepHuabl)

peakiuii B OBITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IIPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCTIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUIen CPeIbl.

YMeTh 0Ka3bIBaTh MEPBYIO TTOMOIIH

IPU XUMUYECKUX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ydacTue B 00CYKIECHUU
po0IeM XUMHYECKONU U SKOJIOTUYECKOMN
HaIPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podeMe 1
npeajiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68

I10 TTPOT'PAMME
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