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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUsl COCTABIEHA HA OCHOBE
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOU MPOrPaMMbl OCHOBHOTO
oOmero obpazoBanus, npeactaBieHHbix B DI'OC OO0, a Takke Ha OCHOBE (eAepaabHO
pabodyeil mporpamMmbl BOCIUTAHUS M C YYETOM KOHUEHIMH MPENoAaBaHUs y4eOHOTro
npenMera « XUuMUs» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoit @enepamuu.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O IENsAX, o0Iel cTparerun oOydeHws,
BOCITUTaHUS U Pa3BUTHS OOYYaIOIIMUXCS CPEACTBAMH y4E€OHOTO MpEAMETa, YCTaHABIMBAET
00s13aTeIbHOE TPEIMETHOE COJAEpkKaHHE, NPEAyCMaTpPUBAECT pACIpeAesieHue €ro Io
KJIacCaM U CTPYKTYPUPOBAHHUE MO pa3AesiaM U TeMaM MPOrpaMMbl MO XUMHUH, OMPEACIISIET
KOJIMYECTBEHHBIE W KAaYECTBEHHBIE XapaKTEPUCTUKH COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YYCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIAMETHBIX
CBSI3€M, JIOTMUKM Y4yeOHOro TIpoIecca, BO3PACTHBIX OCOOEHHOCTEW O00yYarommxcs,
ompeesieT BO3MOXHOCTH TIpeIMeTa Il pealu3aluud TpeOOBaHWM K pe3yibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUsl, a TakXke TpeOOBaHUIN K pe3yJibTaraM OOy4YeHHUsl XMMHUU Ha YpOBHE IIeJIeH
M3Y4YeHUsT TIpeMeTa U OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIHHOU JACSATEIHHOCTU
00y4aroIierocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWe XUMHH CITY>KUT OCHOBOH 1151 POPMUPOBAHUSI MUPOBO33PEHUS 00yUaIOIIErocs,
€ro TMpEACTaBICHHM O MaTepUaJbHOM €IUHCTBE MHPA, BAKHYIO pOJb HIPAIOT
dbopmupyeMble XUMUEH MPEACTABICHHS O B3aUMONPEBPALEHUAX SHEPTUU U 00 3BOJIIOLINU
BEIIIECTB B TMPHUPOJAC, O MyTSAX PEIICHUS TI00aTbHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUYCCTBA — CHIPHEBOM, DHEPreTHUYSCKOM, MHUIIEBOM M 3KOJIOTHYSCKOM 0e30MacHOCTH,
po0OJIeM 3paBOOXPaHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allii BO3MOXKHOCTEH i caMOpa3BUTUA U (HOPMHUPOBAHUS
KYJbTYPBI IUYHOCTH, €€ 0011el U (yHKIIMOHATFHOW TPAMOTHOCTH;

BHOCUT BKJIaA B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH

o6yqafo1u14xc;1, HAaBBLIKOB 1%9,¢ CaMOCTOSITEIIbHOM y‘iC6H0ﬁ ACATCIIBbHOCTH,



AKCIIEPUMEHTAJILHBIX M UCCIEA0BATEIbCKUX YMEHHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHON
KU3HU, TaK U B MPOGECCUOHATBHON JEATEILHOCTH;

3HAKOMUT CO CHEeNU(PUKON HAYYHOTO MBIIMUICHHS, 3aKIaJbIBA€T OCHOBBI IEIIOCTHOTO
B3IJIA1a HA €IMHCTBO NPUPOJAbI M YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM J3TallOM B
(hOpMHUPOBAHNH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIHUXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE OOpa3zoBaHUE
00yyarommxcs.

Jlanuple HampaBiieHUsST B OOYYEHMM XUMHUHU OOECMEYMBAIOTCS  CHEIUPUKON
coJiepKaHusl y4yeOHOro MpeaMeTa, KOTOPBIN SBISETCS MEJaroruyeckd aaanTHPOBaHHBIM
OTpaK€HHEM 0a30BOM HAYKU XMMHUU Ha OMPEACIEHHOM dTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsl OPUEHTUPOBAH HA OCBOCHUE
O0Oy4aloIMUMHUCA CUCTEMbl TEPBOHAYAIBHBIX MOHATUM XUMHHU, OCHOB HEOPraHUYECKOU
XVMHH U HEKOTOPBIX OTICIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKOU XUMUH.

CtpykTypa cojaepaHUsi TpOrpaMmbl MO XUMUU CHOPMUPOBAHA Ha OCHOBE
CHCTEMHOI0 Moaxoja k €€ nuzydeHuro. Coziep:kaHue CKIaabIBACTCS U3 CUCTEMBI MMOHITUNA O
XUMHUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKon peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIUITY MOCIEIOBATEILHOTO PA3BUTHS 3HAHUM
Ha OCHOBE T€OPETUUYECKHUX MPEACTABICHUN PA3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YUYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TPEJICTaBICHUN 00 IIEKTPOIUTUIECKON TUCCOIIUAIINN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKHU TOJTYUYECHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIILHO OT OJHOTO YPOBHS K APYTrOMY,
BBITIOJTHSISA QYHKIIMM OOBSICHEHUS M TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEM
MPAKTUYECKOr0 MPUMEHEHUS U TIOJTYUYCHUS U3y4aeMbIX BELIECTB.

OcBoeHune mporpamMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHHS O
XAMUYECKOU COCTAaBJISAIOIICH HAYYHOU KApPTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPO/IBL,

IEHHOCTHOTO OTHOHICHMA K HAYYHOMY 3HAHUIO MU MCTOJIaM IMO3HAHHA B HAYKC. I/IBY‘IGHI/IC



XUMUU MIPOUCXOJUT C MPUBJICYCHUEM 3HAHMM U3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «duszuka. 7 kinacey.

[Ipu n3y4eHN XUMHH POUCXOAUT (POPMHUPOBAHUE 3HAHUIN OCHOB XMMUYECKON HAYKH
Kak 00JJaCTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTHUECKON JIeATeIbHOCTH YEJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada y4yeOHOro NIpeIMETa COCTOUT B
(GbOopMUPOBAHUN CHUCTEMBl XUMUYECKUX 3HAHUN — BaKHEUITUX (DaKTOB, MOHSATUH, 3aKOHOB
U TEOPETUYECKUX MOJOKEHUM, JOCTYMHBIX 00O0OIICHUI MHPOBO33PEHUECKOr0 XapakTepa,
A3bIKa HAYKH, B MPUOOIIEHUN K HAYYHBIM METOJAM MO3HAHUS MPU U3YYEHUH BEILIECTB U
XUMUYECKUX peakiuii, B (HOPMUPOBAHUM W PA3BUTUU TO3HABATENBHBIX YMEHUU M HUX
IPUMEHEHUU B Yy4eOHO-TIO3HABATEJIbHOM U y4eOHO-HCCIIEe0BATEIbCKON N1€ATENbHOCTH,
OCBOEHMH MPABHJI O€30IIaCHOT0 OOpAILEHHs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu n3ydyeHnn XMMUM Ha yPOBHE OCHOBHOT'O 00IIEro 00pa30BaHuUs Ba)KHOE 3HAUCHHE
MpUOOpENH TaKUe LU, KaK:

—  (opmupoBaHME  MHTEIJICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEIICHHM, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HH;

— HaAIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMATUYECKOe MPHUOOIICHUE OOYYarOIIMXCS K
CaMOCTOSITEJIbHOM  TO3HABATEIbHOM  JEATEIBHOCTH, HAy4YHbIM METOJaM IO3HAHMS,
(GopMUPYIOIIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMHH;

— o0ecreyeHue yCIoBUH, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYArOITUMUCS OTbITa
pPa3HOOOpa3HOW JIESATENIbHOCTH, TO3HAHUS M CaMONO3HAHUS, KIIIOYEBbIX HABBIKOB
(KTH0YEBBIX KOMIIETEHIMI), UMEIOINX YHUBEPCAIBHOE 3HAYEHHWE I Pa3IMYHBIX BHUIOB
NEeATEIIbHOCTH;

— (opmupoBanue o0el QyHKIIMOHATBHOW U €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, B
TOM 4YHCIIE YMEHUH OOBSCHITh U OLEHUBATh SBJICHUS OKPYXKAIOIIETO MHUpA, HCIOJb3Ys
3HAHUS U OTBIT, OJYYECHHbIE TPU U3YYEHUH XUMUH, IPUMEHATh UX MIPU PEIIEHUHU MPoOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU NEATEIBHOCTH;

— (opmupoBanue y oOyyarommxcs T'yMaHHUCTHMYECKHUX OTHOIICHUN, MOHUMAaHHUS

ONEHHOCTH XHMMHYCCKHUX 3HAHUM JJIsA BBIpa6OTKI/I 9KOJIOI'MYCCKH uenecoo6pa3Horo



NOBEACHUS B OBITY U TPYAOBOW NEATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3J0POBbS U
OKPY KaroIIEH IPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAaMUd K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAPABICHHOCTH JAITBHEHUIIIETO0 00yUeHUSI.

OOmiee 4mCIO YacoB, OTBEACHHBIX MJIs M3YYCHHUS XHMHH Ha YPOBHE OCHOBHOTO
obmiero odpazoBanus, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HefIen0), B 9

Kytacce — 68 4yacoB (2 4aca B HEJICIIO).



COILEPXAHUE OBYUYEHUASA
8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHS

[Ipeamer xumuu. Ponb XuMuu B KU3HM YelloBeKa. XMMHUS B cUCTeMe Hayk. Tema u
BemlecTBa. duznueckue CBOMCTBA BEHIECTB. ArperatHoe cocTostHue BemiectB. [lonsatue o
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 31eMEHThl. CHMBOJIBI XUMUYECKUX SJIEMEHTOB.
[TpocTeie U cll0XKHBIE BelllecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas Qopmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX SJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocutenbHas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COESIUMHECHUH.

KonuyectBo BemectBa. Moiib. ModsipHas macca. B3auMocBs3b KoJIMuecTBa, Macchl U
9HCIIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacu€Tel 1o hopMynamM XUMHYECKUX COSAMHCHUI.

duznyueckre U XUMUYECKUE SIBJICHUS. XUMUYECKasg peakuus U e Mpu3Haku. 3aKOH
COXpaHEHUsI Macchl BeHIECTB. XHUMHUYECKHE ypaBHeHHUs. Kiaccudukarmss XUMHYECKHX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU MOCYA0M, MpaBuiIaMu padOThI B JIAOOpATOpUU U pUEMaMHU
oOpaitieHust ¢ 1abopaTOpHBIM 000PYI0BAHUEM, U3YUEHUE U ONKHCaHuEe (PU3NUECKUX CBOMCTB
00pa3iioB HEOPTaHMYECKUX BEIECTB, HaOM0IeHne GU3NUeCcKuX (TIaBIICHUE BOCKA, TasTHHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHWE W KOHACHCAIUS BOJABI) M XWMHYECKHX
(ropeHue cBeuM, MPOKAIMBaHHWE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KMCIOTOM)
SBJICHUM, HAONIOIEHWEe U OINWCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PEaKIun
(pa3noxeHue caxapa, B3aMMOJECHCTBHUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pas3iiokKeHUe
ruapokcuna meau (I1) mpu HarpeBaHuu, B3auMOJEHCTBHUE KeJie3a C PACTBOPOM COJIU MEIU
(1), w3yyeHune cnocoOOB pasielieHUs CMECEl: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, NUCTWUIAIMSA, XpoMmaTorpadus, MPOBEICHUE OYHUCTKH TOBAPEHHOW COJIH,
HaOIOZICHNE W OIMCAaHWE PEe3yJbTATOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHuEe MOJieliel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxHeiimue npeacTaBuTe Il HEOPraHUYECKHX BELECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M POCTOE BELIECTBO.
Haxoxnenue kuciopoja B npupoje, (puamyeckue M XUMHUYECKHUE CBOMCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenune kucnopona. CnocoObl NONYYEHHS KHCIOpPOJIa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H —
AIJIOTPOTIHAS MOAUDUKAIIIS KUCIOPOA.

TemnoBoit 3pPexT XUMHUUECKON peakinu, TEPMOXUMHUYECKHE YpPaBHEHHS, JK30- H
SHIOTEPMUYECKHE pEaKUMHU. TOIUIMBO: Yyroiab W METaH. 3arpsA3HEHHUE BO3/lyXa, YCHIIEHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — asneMeHT M mpoctoe BemecTtBo. HaxoxkaeHue Boxopona B IIpUPOJE,
¢u3znueckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, crnocoObl moiydeHus. Kucnotel u
COJIH.

Mousipablit 00BEM ra3oB. Pacuérel 1o XUMHUYECKUM YpaBHEHUSIM.

dusnueckne CBoMcTBa BOAbl. Boxa kak pactBopurenb. PacTtBopel. Haceimennsie u
HEHACBILLEHHBIE pacTBOPbLI. PacTBOPUMOCTE BewecTB B Boje. MaccoBas 10Js BELIECTBA B
pactBope. XHMHUYECKHE CBOMCTBa BOJbl. OcHOBaHMSA. Poib pacTBOpOB B HPHUPOJE U B
KU3HU YenoBeka. KpyroBopor Boabl B pupoAe. 3arps3HEHUE NpUpOAHBIX BoA. OxpaHa u
OYMCTKA IIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coeaunenuit. Oxcunbl. Knaccudukamnus okcumaos:
cojieoOpa3yromue (OCHOBHbIE, KHUCIOTHbIE, amM(pOTEpHbIE) M  Hecoreo0pa3yrouue.
Homenknarypa oxcupoB. Pu3nuecKkHe M XUMHYECKHME CBOMCTBA OKCUIOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Krnaccuduxanuss oCHOBaHMM: IIEIOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBannii. dusznueckne 1 XUMUYECKUE CBOMCTBA OCHOBaHuM. [lomyueHune
OCHOBAHUH.

Kucnoter. Knaccudukamuss kucnor. Homenkmarypa xucnor. @Dusmueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOocTH MetasuioB H. H. bekeroma. Ilonyuyenue
KHUCIJIOT.

Comn. Homenknatypa conedl. ®Pu3nuecKMe€ W XHUMHUYECKHE CBOMCTBA COJEM.
[Toyuenue conen.

I'eneTnueckas CBSI3b MCIKAY KiIaCCaMM HCOPIraHNICCKUX COGI[I/IHeHﬂﬁ.



Xumuueckuii IKCnepumMenm:

KAUECTBEHHOE OIPEICICHUE COJAEpPKAaHMUS KHUCIOpOJa B BO3AyXe, MOJIyYEHUE,
coOupaHue, paclo3HaBaHWE W  M3YYCHHE CBOWCTB  KHUCJIOpPOJAa,  HAONIOJCHHE
B3aUMOJEHCTBHUS BEUIECTB C KHUCIOPOJOM M YCJIOBHS BO3HUKHOBEHHUS W NPEKPALICHUS
ropenust (mMokapa), O3HAKOMJICHHE C oOpa3llaMd OKCHJIOB U OIMCAaHHE HX CBOWUCTB,
MOJIy4eHHE, COOMpaHHWe, pAaclo3HaBaHWE W W3yYEHHWE CBOMCTB BOJAOpoJa (TOpEHHE),
B3auMojielicTBue Bogopodaa ¢ okcugoM wMead  (Il)  (Bo3MOXkHO — HMCIHOJIB30BaHHUE
BHJICOMATEPHUAIIOB), HAOJIOIEHUE 00Pa3IOB BEIIECTB KOIUYECTBOM | MOJIb, UCCIIEIOBAHUE
OCOOEHHOCTEW pPAaCTBOpPEHHUs BEIIECTB C PA3IUYHOW PAaCTBOPUMOCTHIO, MPUTOTOBJICHUE
PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE
BO/JIbI C METAJUIaMH (HATPUEM U KaJblEeM) (BO3MOXKHO UCIOJb30BAaHUE BUEOMATEPUATIOB),
UCCJIEIOBAaHUE O0PA3I[0B HEOPTaHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJCHUE
W3MEHEHUSI OKpPACKM WHAMKATOPOB B PpAacTBOpax KHUCIOT W IICJIOYEH, HU3YYECHHE
B3aumojeicTBust okcuaa meau (1) ¢ pactBopoM cepHON KUCIOTHI, KHCIOT ¢ METaIaMU,
PEAKIHMM HEUTPAIM3ALMUU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OIHOIO
MeTajula JAPYTMM M3 PacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lad [0 TEeME
«BaxXHeunIne KJ1acChl HEOPTAHUYECKUX COCIUHEHUI.

Iepunoanyeckuin 3axoH u llepuoanyeckasi cucrema XUMHYECKUX dJjieMeHTOB /I,
N. MenaeneeBa. Crpoenune aroMoB. XuMHYecKasi CBf3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PEeAKIIUN

[lepBbie TONBITKU KJacCU(pUKAIMKM XUMHUYECKHX 3jieMeHTOB. [loHsiTHEe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIEIIOYHO3EMEJIbHBIE METaJUIbl, TaJlOT€Hbl, HHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(bOTEPHBIE OKCUIBI U THAPOKCHUIBI.

ITepuonnyeckui 3axkoH. llepuomuueckas cucrema XxuMudeckux isyemeHroB /I, .
MenneneeBa. Kopotkonepuoanas u jmmHHONIEpHoaHas ¢opmbl [lepuonanyueckoit cucTeMbl
xumuueckux sneMeHToB . 1. Menneneesa. Ilepuoasl u rpynmnbel. OU3NYECKUNA CMBICI
MOPSAJIKOBOrO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aToMmHbIX saep. HM3otombl. OnekTpoHsl. CTpoeHHe

QJICKTPOHHBIX 000JI0YEK aTOMOB ICPBBIX 20 XMMHMYECKMX DJIEMEHTOB HCpPIOI[PI‘I@CKOﬁ



cucremsl J[. 1. Menneneesa. XapakTepucTuka XMMHUYECKOTO JIEMEHTA 110 €ro MOJ0KEHHUIO
B [Iepronnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsS  paJuyca aTOMOB  XUMHYECKHX  3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOJIAM.

3nauenue Ilepumonnueckoro 3akoHa u llepuoanMyeckod CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumunyeckass  cBi3b.  KoBanmeHTHass  (mosisipHas W HENOJSIpHAs)  CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucnenus. OKHCIUMTEIbHO--BOCCTAaHOBUTENbHBIE peakuuu. IIponecchb
OKHCJIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pas3loB BEUIECTB METAUIOB U HEMETAJIOB, B3aUMOJCICTBIE THAPOKCUIA
MHKAa C pacTBOpPaMHM KHCJIOT W IIEJIOYEH, IPOBEIAEHUE OIBITOB, WJUIHOCTPUPYIOLINX
IPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUN (TOpEeHUe, peakuu pa3iokKeHMUs,
COCJTMHEHUS).

Mesicnpeomemmuoie cea3u

Peanmu3anuss MeEXIpEeOMETHBIX CBSA3€d IpU M3YYEHMM XUMUM B & Kjacce
OCYUIECTBJISIETCS. YEPE3 UCIIOIB30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHIA, TaK U
ITOHATHM, SABIIFOIIUXCSA CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO
LUKJIA.

OO0mre ecTecTBEHHO--HAyUHbIE TOHSATHS: HAy4YHbIM (akT, TMIIOTE3a, TEOpHUs, 3aKOH,
aHalni3, CHUHTE3, KJIacCU(pUKalus, MEPUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

@®u3uka: Marepus, aroM, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWZ, HU30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKHM 3apsij, BEIIECTBO, TeI0, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PU3NYECKHE BEIUYUHBI, EJIUHHULIBI HU3MEPEHHs, KOCMOC,
IUTaHEeTHl, 3BE3161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHHEpaIbl, TOPHbIE MOPOABI, IOJE3HbIE

HCKOIIA€MbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepuonnueckuii 3akoH. llepmommueckas cucrema xumudeckux 3nementoB I, .
MengeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XHMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPHUOIOB, Kaaus, KalublUsi U UX COCOUHEHHU B COOTBETCTBUHU C
ITOJIO’KEHUEM DJIEMEHTOB B [Ieprnoanueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOW CBSI3U. THIIBI KPUCTAUNIMUYECKUX PEHIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKM M BHUJIA XMMHUYECKON
CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCA K pa3M4HBIM KJACCAM HEOPTaHWUYECKHX COCIWHEHUM,
IEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKHX peakUuid MO pa3IMYHbIM OpH3HAKaM (10 YHUCIy U
COCTaBy YYacTBYIOIIMX B PEaKUUU BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo H3MEHEHHUIO
CTENEHEW OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB, IO O0OpaTUMOCTH, IO Y4YacCTHUIO
KaTajau3aTopa). JK30- U S3HJAOTEPMUUYECKUE PEAKIIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTu XUMUYECKoi peakiuu. [lorsTrue 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHSITHE O TOMOT€HHBIX M T€TEPOreHHBIX peakuusx. llonarue o
katanuse. lloHATHe O XUMHUYECKOM paBHOBeCHH. PAKTOpHI, BIHSIOIIAE HA CKOPOCTh
XUMHYECKOU PEAKLIUU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, DJIEKTPOHHBIM OaJaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIILHOU peaKkuu. CocraBnenue YPaBHEHUM OKHCJIUTEIBHO--
BOCCTAaHOBUTEJBHBIX PEAKLUi C UCTIONIb30BAHUEM METO/1a HJIEKTPOHHOTO OajlaHca.

Teopusi DAEKTPONUTHYECKONW UCCOLMAIMU. OJEKTPOJUTBI M  HEIIEKTPOJIHTHI.
Katnonsl, aHnoHbl. MeXaHU3M AUCCOLMAIMA BEIIECTB C PA3JIMYHBIMHA BUIAMU XUMUYECKOU
cBsi3u. CteneHpb aucconuani. CUIIbHBIC U CITA0bIE DJIEKTPOJIUTHI.

Peakunu nonHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa, MOJIHbIE
U COKpaIllEHHbIC MOHHBIE ypaBHEHHUs peakiuid. CBONCTBA KUCIOT, OCHOBAHUN U COJIeH B
CBETE MPEJICTABIIEHUH 00 3JIEKTPOIUTHUECKOW Aucconuanuu. KauecTBeHHbIE peakiuu Ha

noHsbl. [IoHsATHE O TMApPONIU3E CONIE.



Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIIIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTAaHMYECKUX BEUIECTB —
METaJUIOB UM HEMETaIOB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpPHs),
UCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEakIMHU OT BO3JACHCTBUS Pa3IMYHBIX
(bakTOpoB, UCCIEJOBAaHHE BJICKTPONPOBOJAHOCTH  PACTBOPOB  BEIIECTB, MpoIiecca
JUCCOLIMALIMM KUCJIOT, HIEI0YEH U coJiel (BO3MOXKHO HCIIOIb30BaHUE BHJIEO MAaTEPHUAIIOB),
IPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKY MPOTEKAHUS PEeaKIUi HOHHOTO 0OMeHa
(oO6pa3oBaHue ocajaka, BBIJICICHHUE ra3a, 00pa30BaHUE BOJbI), OMBITOB, WLTIOCTPUPYIOIINX
MIPUMEPHI OKUCIIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIMi (TOpeHUE, peakluu pPa3iIoKEHUs,
COCIMHEHHUs), PACIIO3HABAHUE HEOPTraHWYECKHUX BEIIECTB C ITOMOIIBIO KAauyeCTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3aa4.

HemeTanssl 1 X coeIMHEHUS

OO6miast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
cTeneHu okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOTE€HOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa (B3aUMOJIEUCTBUE C METAIUIAMH, HEMETANIAMM,
nienoyamu). XaopoBoaopon. ConsiHas KHUCIOTa, XUMHUYECKHME CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JlelcTBrue XJjiopa M XJOpOBOAOPOJAa HA OpPraHu3M 4esoBeKa. BaxuHenine
XJIOPUJIBI U X HAXO0XKJICHUE B MPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue U Gu3nYecKue CBOMCTBA MPOCTHIX BEILECTB —
KHCIIOpOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKAIMU KUCIOpPOJa U cepbl. XUMHYECKUE
cBoricTBa cepbl. CepoBOIOPOI, CTpoeHHE, (PU3UICCKHE U XUMHYECKHE CBOMCTBA. OKCHIBI
Cepbl KakK TMPEACTAaBUTEIN KHUCIOTHBIX OKcHIOB. CepHas KHCIIOTa, (GU3WYECKUE U
XUMHUYECKHE CBOMCTBa (00IIME KaK MpeCTaBUTENs Kiacca KHUCIOT U cHelupuyeckue).
XYUMHYECKUE PEAKINH, JISKAIIUE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOJIyYeHHs] CEpHOM
KUCIOThL. [IpuMenenne cepHoit KUCHOThI. CoNM CEpHON KHUCIOTHI, KAYECTBEHHAsI PEaKIIUs
Ha cyibdar-uoH. Haxoxnenwe cepsl M €€ COeAMHEHUH B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKpYXKaloLEH cpeabl COEAMHEHUSAMU Cepbl (KUCIOTHBIE JTOXKAH, 3arpsA3HEHUE

BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAICHUS.



OO6mast xapakTepucThka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHUS. A3OT, paclpoCTpaHEHHUE B Mpupojie, (HU3MYEeCKue U
XUMHUYECKHe cBoWcTBa. KpyroBopoT aszora B mpupoae. AMMHAaK, ero (u3nyueckue Hu
XUMHUYECKUE CBOMCTBA, MosiydyeHue U npumeHeHue. Conu aMMOHHUS, UX (U3UYECKUE U
XUMHUYECKUE CBOMCTBA, MpUMEHEeHHEe. KauecTBeHHAs! peakiysi Ha HOHbl aMMOHUA. A30THas
KHCIIOTa, €€ MOodydeHHne, GU3NIECKUEe U XUMUYECKHe CBOICTBa (00IIHMe KaKk MpeCTaBUTeNs
Kjlacca KucinoT u crnenuduueckue). lcnonb3oBaHue HUTPATOB U COJEH aMMOHHS B
KauyecTBE MHHEPAIbHBIX yHoOpeHuil. XHUMHUYECKOE 3arpsi3HEHUE OKpYKaIoleH Cpesbl
COCIMHEHUSIMU a30Ta (KUCJOTHBIC IO, 3arpsi3HEHHE BO3/yXa, MOYBBI M BOJOEMOB).
docdop, amnorponnsie Mogudukanuu Gocdopa, puznyeckrue M XMMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, (uU3MYECKHUE U XUMHYECKUE CBOWCTBA,
nosydyeHue. Mcnons3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX YI0OPEHUIA.

O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCIEHUs.  YTIEepol,  aUIOTPOIHbIE  MOJAU(UKAIIUU,
pacnpocTpaHeHHe B Mpupoae, (u3NUeckue M XHMHYECKHE CBOWCTBA. AJCopOIus.
Kpyrosopor yrinepona B mpupoge. Okcunbl yriepona, MX (QuU3NYecKHe M XHUMHYECKUE
CBOMCTBA, JCHCTBUE HA >KMBBIE OPTraHU3MBbI, MOIYYECHUE U TPUMEHEHUE. DKOJIOTHUYECKHUE
npoOJieMbl, CBsi3aHHBIE ¢ OKcujaoMm yriaepona (1V), rumore3a 100aabHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIN »ddext. YronapHas kuciota U e€ coiu, ux ¢GU3NYECKUe U
XUMUYECKUE CBOMCTBA, MOJyYeHHE W MpuMeHeHune. KauecTBeHHas peakiusi Ha KapOoHat-
noHsbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavyasibHble TIOHATHST 00 OpPraHWYECKUX BEIIECTBAX KaK O COCAUHEHHUSIX
yraepojna (MeTaH, 3TaH, 3TWUJIEH, AaleTWICH, STaHOJ, IJIMIEPUH, YKCYCHasi KHCIIOTa).
[IpupoaHbie MCTOYHUKH YTJIEBOAOPOJOB (yroyib, MPUPOAHBIN Ta3, He(PTH), MPOTYKTHl UX
nepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [loHATHE 0 OMOJOTrHYECKH
BOKHBIX BEIECTBAX: JXKHUpaxX, O€NKaxX, yriIeBOJaxX — M WX pOJIM B JKU3HU YEJOBEKA.
MarepuanbHOE EAUHCTBO OPIAaHMYECKUX U HEOPraHUYECKUX COECITMHEHUN.

Kpemnuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOJy4YEHHE M NPUMEHEHHE.

Coenunenust kpemuuss B npupoje. O6mme mpeacraienus 06 oxcune kpemuus (V) u



KpeMHueBor kucnore. CHUIMKAThl, UX HCIOJIb30BAHME B ObITY, B IPOMBIIUICHHOCTH.
Baxueiiive cTpouTenbHble MaTepHalibl: KEpaMUKa, CTEKII0, IEMEHT, OETOH, JKeJIe300€TOH.
[TpoGiembr 0e30MacHOTO HCIOJIB30BAHUS CTPOUTENBHBIX MAaTEpHUajJOB B IOBCEIHEBHOU
AKU3HH.

Xumuueckuii IKCnepumenm:

M3ydyeHHE O0Opa3lOB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KHUCJIOTBHI,
NPOBE/ICHUE KAuYeCTBEHHBIX pPEAKIMH Ha XJIOPHUI-MOHBI U HAONIOJEHUE NPU3HAKOB HX
MIPOTEKAHUS, OTMBITHI, OTPAKAIOIIHE (PU3NUECKHE U XUMUUYECKHE CBOMCTBA TaJIOTCHOB U UX
COEIMHEHUI (BO3MOKHO HCIIOJIB30BAHKME BUECOMATEPUATIOB), O3HAKOMJICHHE C 0Opa3liaMu
XJIOPUIOB (TAJIOT€HHUJIOB), O3HAKOMJICHHME C oOpa3laMu cepbl U €€ COCIMHEHHSIMU
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), HAOMIOAEHUE Ipolecca OOYIIIMBAHUS
caxapa Ioj JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOW KHCIIOTBHI, U3YUYCHHE XUMHUYECKUX
CBOMCTB pa30aBJIEHHOIN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peakluy Ha Cyib(aT-
MOH U HabII0/IeHne pU3HaKa e€ MpOoTeKaHus, O3HAKOMJICHUE ¢ (U3UUYECKUMU CBOMCTBAMU
azota, Qocpopa M HX COCIUHEHMH (BO3MOXHO WCIIOJIH30BAHUE BHICOMATEPHAIIOB),
oOpa3naMu a30THBIX U (POCPOpPHBIX yI0OpEHUI, MOTyUYeHre, COOMpaHue, pacro3HaBaHUE U
M3y4eHUE CBONCTB aMMMaKa, NMPOBEJICHWE KA4YeCTBEHHBIX PEAKIMA Ha WOH aMMOHHS U
dbochar-non W uU3ydeHUE  MPU3HAKOB  UX  MPOTEKaHUs,  B3aUMOJCIHCTBUE
KOHLIEHTPUPOBAHHOW  A30THOM  KHCJIOTBI € MeIbl0  (BO3MOXXHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), M3YYCHUE MOJEJIe KPUCTAUIMYECKUX pemeToK anMasa, Tpadura,
dymiepeHa, O3HAKOMJICHHME C TPOLECCOM  aJCOpPOIMU  PAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM yIIEM ©  YCTPOMCTBOM TPOTHBOTas3a, IOJy4YCHHE, COOUpaHUeE,
pacrio3HaBaHWE€ W HW3YyYEHHUE CBOWCTB YIJIEKUCIOTO Tra3a, MPOBEIAEHUE KayeCTBEHHBIX
peakiuii Ha KapOOHaT W CWJIMKAT-UOHBI M HW3YYE€HHE NPU3HAKOB HX MPOTEKaHUS,
03HAKOMJICHUE c MpOAYyKIUEH CUJIMKaTHOMN MIPOMBITTUICHHOCTH, perieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeililne HeMeTasulbl U UX COSAMHEHUS.

MeTasuibl M UX COeTUHEHHS

OOmrast xapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX
nonoxenus B Ilepuoanyeckoit cucreme xumuyeckux sneMeHToB [[. M. Menneneesa u

CTPOCHUA AaTOMOB. CTpOGHI/Ie MeTajioB. MeTtamanuyeckass CBsA3b M MeETalJIMdyecKas



KPUCTAJUIMYECKass  peIIETKA.  DJEKTPOXUMHUUYECKUM  PSAJl  HANOPSOKEHWH  METaJlIoOB.
duznvecKkue U XMMHYECKHUE CBOMCTBA MeTayioB. OOIIKe CriocoObl MOJyYSHUs METaJIoB.
[TonaTrie 0 KOppO3UM METAIOB, OCHOBHBIEC CIIOCOOBI 3alUTHI MX OT KOppo3uu. CIUIaBbI
(cTanb, 4yTyH, TIOPATIOMUHHMN, OpOH3a) U UX TPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[[lenounsle MeTayuIbl: MOJIOKEHUE B llepHoanUeckod CHCTEME XHUMHYECKUX
anemeHToB /. 1. Menaeneesa, cTpoeHre UX aTOMOB, HAXO0XKAEHUE B Ipupoae. Pusndeckue
U XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPHS U
kanus. [[ppuMeHeHre MEeT0YHbIX METALUIOB U UX COEAUHECHUM.

[IlemoyHO3EeMENBHBIE METAJUIBI MAarHUM W KaJbIIMW: TOJI0OKEeHUE B llepuoamueckoi
cucrtemMe xuMudeckux snemeHToB 1. 1. MenaeneeBa, cTpoeHrue UX aTOMOB, HAXOXKJICHHUE B
npupone. Pusznueckue W XMMUYECKME CBOWCTBA MAarHvs W Kajuplus. Baxnenmmue
COCIMHEHUs KalbIUs (OKCHA, THAPOKCHA, coyH). JKECTKOCTh BOJBI MU CHOCOOBI €€
YCTpaHEHHUS.

AJroMUHUHA: ToJioxkeHue B Ilepuoauueckoi cucteMe XuMHueckux siaeMmeHToB 1. .
MeHnpeneeBa, CTpOCHHUE aroma, HaxOXJICHUE B mnpupoje. PU3NUECKME U XUMHUYECKHUE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUIA U TUJIPOKCUJIA ATFOMUHUSI.

Kenezo: nosoxenue B Ilepuommyeckor cucreme XuUMHUYECKUXx sjemeHtoB [[. U.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXAEHHUE B mOpupone. PU3MYECKUE U XUMHUYECKHUE
cBoMcTBa xene3a. Okcuanl, ruapokcubl U conu skene3a (1) u xenmeza (l11), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuyeckuii IKCnRepuMeHm

03HAKOMJICHHE C oOpaslamMyd METaUIOB M CIUIABOB, MX (DM3WYSCKUMHU CBOWMCTBAMHU,
W3y4YECHUE pEe3yJIbTATOB KOPpO3UH METaJIJIOB (BO3MOXKHO HUCII0Jb30BaHUE
BHUJICOMATEPHUAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHJIa KajblUsl U HATPUS C BOJOMN
(BO3MOXHO HCMOJIb30BaHHWE BHUJICOMATEPUATIOB), MCCJIEAOBAHUE CBOMCTB >KECTKOM BOJIHI,
mpolecca ropeHus xeje3a B KUCIOopoje (BO3ZMOXKHO HCIOJb30BAaHUE BHUICOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KaUYE€CTBEHHBIX PEAKIIM{ HA MOHBI: MarHus, KaJbIUs, aJlOMUHUA,
nuuka, >keneza (II) u xenesa (lll), meau (1), mabmomeHne w ommcaHWE TPOIECCOB
OKpalllUBaHUs IIJJaMEHU HMOHAMHM HATpHs, Kalusg U Kaiablds (BO3MOXXHO MCIOJIb30BAHHE

BHUJICOMATEPHUAIIOB), HCCJIENOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS U



TMAPOKCHJIA [IUHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeume MeTauibl
U UX COCAVHECHUS.

XuMus 4 OKpy:Kamomas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eJlOBeKa. be3omnacHoe
UCIIONIb30BaHUE BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momomrs mpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE  OKpyXarouleil cpenbl  (IpelenbHas — JOMyCTHMast
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons Xxumuu B pemeHnn S3KOJI0THIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

U3yuyeHue O00pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peasmzannst MeXnpeaMETHBIX CBSI3€M NpH  HM3y4eHUM XUMUM B 9  Kiacce
OCYILIECTBIISIETCS Yepe3 UCII0JIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHATUH, SBIIAIOIIMXCA CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOIO
LUKJIA.

OO11iue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4dHbIM (hakT, TUIOTE3a, 3aKOH, TEOPHs,
aHalIu3, CHUHTE3, KiIacCU(pUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT,
MOJEIIUPOBAHUE, HW3MEPEHHUE, MOJENb, SBICHUE, NAPHUKOBBIM 3(P(DEKT, TEXHONOrus,
MaTepHuabl.

duzuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps], MPOBOJHHUKH, MOJYIPOBOJHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSHUE BELIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEIIETKA, CIUIaBbl, (U3UYECKue
BEJIMYMHBI, EAUHULBI U3MEPEHMS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE€3/bl, COHIIE.

buonorus: ¢poTocunres, AbixaHue, onocdepa, sKocucTemMa, MUHEPAJIbHBIE YA00pEeHMS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHbIE MOPOABI, MOJE3HbIE

HCKOITIaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTHTAIOTCSI B XO0J€¢ OOyYeHHWS XWMHH B EIUHCTBE YYCOHOW M BOCHIHTATEIHLHOUN
JESTETPHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMUA POCCHHUCKHMH COITMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpaBUIaMU M HOpMaMHu
MOBEJICHUSI U CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUS W COIUATIM3AIAN
00yJaroImmxcs.

JIM4HOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOU TMO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMA W PACIIMPECHHUE OMBITA MEATCILHOCTH HA
e€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIEIUIO, IOHUMAaHUs 3HAUYCHUS] XMMUYECKON HayKHd B JKM3HU COBPEMEHHOTO
o01ecTBa, CoCOOHOCTH BIAAECTh JOCTOBEPHOUN MH(pOpMAIel 0 MePeIOBhIX JOCTHKEHUIX
U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX
00 ycTpoiicTBE MUpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEICTABIICHUS O COIMAIBHBIX HOPMaxX M MpaBUJIaX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE, = KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-MCCIIeI0BATEIhCKON, TBOPUYECKOW M JIPYTHUX BUIAX ACATEIHHOCTU, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW JEATEIHLHOCTH MPH BBIOJHEHUH y4e€OHBIX, TTO3HABATEIHHBIX
3a/1ay, BBIMOJHCHUU XHMHUYECKHX JKCIICPUMEHTOB, CO3JaHUM YYCOHBIX TIPOCKTOB,
CTPEMJICHHS K B3aUMONOHMMAHWI0O W B3aWMOIIOMOIIM B TIPOIIECCE OTOW ydeOHOU
JEATETbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHUE W MOCTYIKH CBOUX TOBAPHIICH C
MO3UIIUYA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOW peaKilud,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIINE OCHOBY JUIA



NMOHUMAaHHWsI CYIIHOCTH HAyYHOW KapTHHBI MHpa, TPEIACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C MPHUPOIHON Ccpenoi, o
POJIM XMMUU B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

TI03HAaBaTEIIbHbIC MOTHBBI, HANPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHHWHA MO XWMHH,
HEOOXOoaMMBIC NIJIsi OOBSICHEHHUS HAONIOJAeMBIX IMPOIECCOB M SIBJICHWM, MO3HABATEILHOM,
WH()OPMAITMOHHOW W YUTATEIhCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIBHON
paboThl ¢ yu4eOHBIMU TEKCTaMH, CIPABOYHOHN JINTEPATYpOH, MOCTYNMHBIMH TEXHHYCCKUMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTH;

UHTEpEC K O0YyUYEHHUIO U MMO3HAHUIO, JTH0003HATEIHLHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W MCCIENOBATEIbCKON JESITeIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JATbHCHUIIICM;

4) opMHupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >XH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN W HEMPHUSITUE BPEIHBIX
MpUBBIYEK (YIIOTPEOIEHUS aJTKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJTIOICHUS
npaBujI 0€30MaCHOCTH MPU OOpaIeHUH C XMMHYECKUMHU BEIISCTBAMH B OBITY M peabHOMN
KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpPEC K TMPAKTHYECKOMY H3ydeHHIO Tpodeccwii W Tpyaa pasIudHOro poja,
YBaXEHUE K TPYAy M pe3yJbTaraM TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUsT TPEIMETHBIX 3HAHWUN IO XHMHH, OCO3HAHHBIM BBIOOp WHIAMBUIYaJTbHON
TPACKTOPHUH TIPOJOJIKEHUSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIHEmHON MPOoQeCCHOHATBHON
NEATEIPHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJIalTHPOBAThCA B
poeCCHOHATILHOM Cpeie;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

HKOJIOTHYECKU IIEJeCO00pa3HOe OTHOIIEHNWE K TMPHUPOJE KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAHME LEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpa3a JKWU3HH, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (HU3WYECKOMY U

IMICUXUYICCKOMY 3O0POBbIO, OCO3HAHWC TICHHOCTHU CO6J'IIOI[CHI/I$[ ImpaBUJI 0e301acHoro



MOBEJICHUs TIPU pabOTe C BEIIECTBAMHM, a TAK)KE B CUTYAIUSAX, YTPOKAIOIIUX 3I0POBBI0 U
JKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOTyYaeMble MPU U3YYECHUU XUMHH, JJI PEIICHUS
3a7a4, CBA3aHHBIX C OKPYKAIOLIEW TMPUPOJHON Cpenou, JJIsi TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYphI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOIeM U
MyTeH WX PEIICHHS MOCPEICTBOM METOJOB XUMHH, SKOJIOTHYECKOTO MBIILICHUS, YMEHHUS
PYKOBOJICTBOBATbCSl UM B TTIO3HABATEIbHON, KOMMYHUKATUBHOM U COITMAIBHOM MTPaKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocrtaBe meranpeaMeTHBIX Pe3yJabTaTOB BBHIACISAIOT 3HAUYUMBIC IS (hOPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHS, IPHUHIIMII, THUIOTe3a, (HaKT,
CUCTEMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE HCIOJL3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYE€OHBIX IpeAMEeTax M TO3BOJISIOT Ha OCHOBE 3HAHMM M3 ATUX MPEIMETOB
dbopMupoBaTh MPEACTaBICHUE O LIEJIOCTHONM HAy4YHOW KApTHUHE MHPA, U YHUBEPCAIbHBIC
ydeOHbIC JEUCTBUA (MO3HABAaTEIbHBIC, KOMMYHHMKATUBHBIC, PETYISATUBHBIC), KOTOpHIC
obecrieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO H
OCYILIECTBJICHUIO YYEOHOM e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUSI TPU OCBOCHUU 3HAHUM:
PaCKpBhIBaTh CMBIC XMMHUUYECKUX TIOHATHH (BBIACHATh MX XapaKTEepHbIC IPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHSIMHU), WCIOJIB30BaTh TMOHSATUS JIS
OOBSICHEHHS OTACIBHBIX (AKTOB W SBJICHUM, BHIOMPATh OCHOBAHHS WM KPUTCPUU IS
KJ1accu(puKanuu XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIHi, yCTaHABIUBATh MPUINHHO-
CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HM3Y4YEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHUS
(MHOYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTUH), A€JIaTh BEIBOABI U 3aKIIFOUECHUS;

yMEHHUE TIPUMEHSITh B  TMpOIECcCe TO3HAHUS  TMOHATHS  (MPEIMETHBbIE U
METaNpeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, WCIOJb3YEMbIE B XHMUH,
MpeoOpa3oBbIBATh IMHPOKO TMPUMEHSIEMbIE B XHMHUH MOJEIBHBIE MPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJI AJIEMEHTa), XuMudeckas ¢opMmylsia U ypaBHEHHE XUMHYECKON

pe€akuyn — IIPH PCUHICHUU y‘-Ie6HO-H03HaBaTeJ'H:HBIX 3agad, C y‘-IéTOM O9THX MOJACJIbHBIX



IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKM H3y4aeMbIX
OOBEKTOB — XUMHUYECKMX BEIIECTB M XHUMUYECKUX pEakUud, BBIABIATH OOIINE
3aKOHOMEPHOCTH, IPUYHHHO-CIEJACTBEHHBIE CBSI3M M NPOTUBOPEYMS B H3Y4aeMBbIX
npoueccax u siBICHUAX.

Ba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

YMEHHUE HUCII0Ib30BATh MOCTABIEHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B KayeCTBE OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bl MO IMPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

IpUOOpETEHHNE OMbITa 0 MIAHUPOBAHUIO, OPTraHU3AIMK U MPOBENCHUI0 YUEHUUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a  XOJOM  Ipolecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yJbTaT, (PopMyIHpoBaTh 000OUIEHU M BBIBOABI MO pe3yJbTaTaM
IPOBEAEHHOTO OMbITA, UCCIIEI0BAaHUS, COCTABIIATh OTUYET O MPOJIEIAHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATH U HHTEPHPETUPOBATH MH(OPMALIMIO Pa3IUUHBIX
BUJIOB U ()OPM IpEACTaBICHUS, TIOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyUHO-TIOMYJIspHast
JUTEpaTypa XMMUYECKOIO COJEpXkaHus, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO MHPOPMAIIHIO;

YMEHUE MPUMEHSTh pa3Iu4yHble METOJbl W 3alpochl MpPU TOUCKE U OTOOpe
MH(pOpMaAMU U COOTBETCTBYIOIIMX AAHHBIX, HEOOXOJIMMBIX JUISI BBHITOJHEHUS] Y4€OHBIX U
MO3HABATENbHBIX 3a/lad OIpeNelEHHOr0 Tuma, MNpUOOpeTeHHe ombiTa B 0o0JacTu
MCIIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJIECHUE KYJIbTYpOn
aKTUBHOTO HCIOJb30BaHUS PA3IUYHBIX MMOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOUPATH
ONTUMAaJIbHYIO (OpMY MpeACTaBICHUS HHOOPMALIUK U UJUTFOCTPUPOBATDH pPEIIaeMble 3a7aun
HECJIO)KHBIMU CXEMaMHU, IMarpaMmamu, IpyruMu opmamu rpaduky 1 ux KOMOUHALIMSIMU;

YMEHHE MCIIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yUueOHON U MCCIIe0BATEIbCKOM
NEeSATENBbHOCTH HH(OPMALMI0O O BIUSHUU MPOMBILIUIEHHOCTH, CEJIbCKOTO XO3SICTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM Cpebl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:



YMEHHs 3aJaBaTh BOIPOCHI (B Xon€ auanora M (WiIM) AUCKYCCHUH) IO CYLIECTBY
oOcyknaemMol Tembl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHHUS
MPEUTOKEHHON 3a]1a4u;

YMEHHUS IPEACTABIATH IOJYYECHHBIE PE3YJIBTATHl ITO3HABATEIIBHOM JECATEIBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMI0 pPEe3yJbTaTOB BBINOJHEHUS
XUMUYECKOTO dJKCIepuMeHTa (JabopaTOpHOTO OIbITa, JabopaTOpHOM pabOTHl  TO
MCCJIEJOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);

YMEHUS YUYEOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU MO3HABATEIbHON
U HCCJIEN0BATENIbCKON JIEATEIBHOCTU IMPH PELICHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE
yuéta OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULMN (0OCYXIeHHs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbD», KOOPAHHALIMS COBMECTHBIX IE€UCTBHI, ONPEIEICHHE KPUTEPHUEB IO
OLIEHKE KauecTBa BBINOJIHEHHON pabOThI U JPYTHE).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHUE  CAMOCTOATENIBHO  ONPENENATh LENM  JIEATEIBHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJMPOBATb U TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Haubonee >(PPeKTUBHBIE CHOCOOBI pEIICHUS Y4YEeOHBIX U
II0O3HABATEJIbHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh WIM KOPPEKTUPOBATH NPEIJI0KEHHBIN
QIrOPUTM JEUCTBHUIA MPHU BBINOJHEHUU 33JaHUN C YYETOM MOJYy4YEHHUsS HOBBIX 3HaHU 00
U3Y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKUUSAX, OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3ynbTrara 3asBJICHHOW LEJIH, YMEHHE HCIOJIb30BATh M AHAJIU3WPOBATh KOHTEKCTHI,
npeasiaraeMbie B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeameTHBIX pPE3yJIbTATOB IO OCBOEHHUIO 00S3aTENBHOTO COACpKaHUS,
YCTAHOBJICHHOTO JaHHOUW (enepanbHON padodeil mporpaMMoM, BBIIEISIOT: OCBOCHHBIE
oOy4arolMMUCsl Hay4dHbIE 3HaHUS, YMEHHUS U CHOCOObI NeHCTBUM, crneuuduueckue ais
MpeAMETHONU 00s1acTh «XUMHUSD», BUJIbI JACSITEIIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllUY, MPEOOPA30BAHUIO W TMPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX W HOBBIX
CUTYaLUSX.

K koH1ly 00yueHus B 8 kiiacce npeaMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:



® pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHUH: aTOM, MOJIEKyJa, XUMHUYECKUU
AJIIEMEHT, TIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOJHAS ),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs M MOJIEKYJISIpHAas Macca, KOJMYECTBO BELIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUU, MOJISIPHBIN
00BEM, OKCHUJ, KHCIIOTa, OCHOBAHUE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHHUS,
XUMHUYECKas peakiusi, KiIacCU(PHUKAIMS pEeaKIHil: peakuud COCIUHEHUS, peaKluu
Pa3NIOKEHMsI, pEAKIK 3aMELICHUs, peaKIuu OOMEHa, 9K30- U SHJOTEPMUUYECKHUE PEaAKIIHH,
TerIOBOM A((PEeKT peakiuu, sapo aroma, dJICKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTalIb,
paanyc aTomMa, XUMUYECKas CBs3b, MOJIIPHAs U HENOJspHAas KOBAJEHTHAs CBS3b, MOHHAs
CBA3b, HOH, KaTHUOH, AaHWOH, pACTBOpP, MaccoBas J0Ji1 BELIECTBAa (IPOLECHTHAs
KOHLIEHTpalusi) B PaCTBOPE;

® UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATUW W MPUMEHSATh OTHU
MOHATHS TIPHU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

® UCIOJb30BAaTh XMMUYECKYIO CUMBOJIUKY ISl COCTaBi€HUsS (JOPMYJI BELIECTB U YpaBHEHUU
XUMHAYECKUX PEAKLINN;

® OMpeAesATh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OWHAPHBIX COEIMHEHUSX, CTEIEHb
OKHCJIGHUSI DJIEMEHTOB B OHHApHBIX COEAUHEHUSAX, TPUHAAJICKHOCTh BEIECTB K
OTpeeIEHHOMY KJIacCy COe€IMHEHUH 1Mo dopmysiaM, BUJI XUMUYECKON CBS3U (KOBaJCHTHAS
Y MOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSX;

e packpbeiBaTh cMmbicha Ilepuoamyeckoro 3akona [[. M. MenneneeBa: AE€MOHCTPUPOBATH
MOHUMAHUE TEPUOJIMYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHUX OJJIEMEHTOB OT HUX
noynoxkenuss B llepuogumyeckoil cucTtemMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaipo;

® ONUCHIBaTh U XapaKTepu30BaTh TabInuHyto popmy I[lepuonnueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3inyaTh TMOHATUSA «TJIaBHas moarpymnmna (A-rpymma)y W «1moOouyHas
noarpynmna (b-rpynna)», Maible U OOJbIINE MEPHUOJIbI, COOTHOCUTH 0003HAUYECHMSI, KOTOPbIE
umerorcst B Tabnuie «llepuonuueckas cucrema xumudeckux snaemeHtoB J[. .
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsa sapa, oOlee YKCIO AIEKTPOHOB M pacHpeliesIeHue UX MO 3JIEKTPOHHBIM

CJO0SIM);



KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XHUMHUYECKUE
peakuuu (IO YUCIY M COCTaBy YYacTBYIOUIMX B PEAKIMHM BEIIECTB, IO TEIMJIOBOMY
sddexry);
XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  TOATBEpXJasi  OMUCaHWE  NPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KAauyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUSIX;
BBIYUCTISATh OTHOCUTENBHYIO MOJEKYISAPHYI0 U MOJISPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JOTI0 XMMUYECKOTO dJeMEeHTa Mo (OpMylie COCIWHEHHS, MAacCOBYIO TOJII0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaAKIUY;
NPUMEHSTh OCHOBHBIE OTEpAIlMU MBICIUTEIBHON NEATEeIbHOCTH — aHAJIW3 W CHHTE3,
cpaBHEHHE, 00O00IIEHHEe, CHUCTEMAaTU3allI0, KJIacCU(UKAIMIO, BBISBICHUE TMPUUYUHHO-
-CIIICTBEHHBIX CBSI3€ — JJIi M3yYEHUS CBOMCTB BEIIECTB M XMMHUYECKHX pEaAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAOJIOJEHUE, U3MEpPEHHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICJIEHHBIN );
ClieoBaTh  MpaBWIaM  TMOJb30BaHUS  XMMHYECKOW TMOCYylIOW U Ja0OpaTOpHBIM
o0opyJoBaHUEM, a TaKKe IpaBuiaM OOpalleHHs C BEHIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIHUSMHU IO BBHIMOJTHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUIO0 U
coOupaHuio Ta3000pa3HbIX BEIIECTB (BOJOPO/A M KHCIOPO/a), TPUTOTOBICHUIO PaCTBOPOB
C ONpPENcIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKAE OKCIIEPHUMEHTH IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H KHUCIOT C
MTOMOIIbIO MHAUKATOPOB (JTakMyc, (peHonpTaaenH, METHIOPAHK U IPYTHE).

K xoHiy oOyuenus B 9 kijiacce mpeaMeTHbIE Pe3yabTaThl HA 6a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:
pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX TIOHSITHH: XUMWYCCKUHM JJIEMEHT, aTOM,
MOJIEKYyJla, MOH, KaTMOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHULIATETLHOCT, CTENICHb OKUCICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b,
TEIUIOBOM 3(PPeKT peakuuu, MOJIb, MOJSIPHBIA O00BEM, paACcTBOP, OJIEKTPOJIUTHI,

HEDJICKTPOJIUTHI, QJICKTPOJIUTUYCCKAA Aucconuanus, PCaAKINHU HOHHOTI'O O6M€Ha,



KaTanu3aTtop, XWMHUYECKOe paBHOBecHe, OOpaTuMble U HeoOpaTUMbIe peakIuw,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM()OTEpPHOCTh, XUMUYECKasi CBA3b (KOBaJICHTHAs, NOHHAs,
MeTaNInyecKasi), KpUCTaNIMYecKas pemérTka, KOppO3us METAJUIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOU peaKLnH, peaeabHo aomycrumas konnentpanus [1/IK Bemecrsa;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHATHA M MNPUMEHATH 3THU
NOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHS] (POPMYJI BEIIECTB U yPAaBHEHUUN
XUMHAYECKUX PEAKLINN;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKUX 3JIEMEHTOB B COCIUHEHUAX
Pa3IMYHOrO COCTaBA, MPHUHAJJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHHUH 10
dbopmyinaMm, BHUJ XUMUYECKOW CBsI3M (KOBaJICHTHAsl, WOHHAs, MeETaJUIM4yecKasl) B
HEOPraHMYECKUX COCAMHEHMSIX, 3apsii HOHA IO XUMHUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COEAMHEHUM, TUI KPHUCTAIMYECKON PEIIETKU
KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica Ilepuonnueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATH €T0
MOHMMAaHUE: ONKCHIBATh U XapaKTepu30BaTh Ta0IUUHYyI0 Gopmy [leproanueckoit cucteMsl
XUMUYECKUX DJJIEMEHTOB: pa3inyaTh NOHATHS «rjaBHasg mnoarpynna (A-rpynma)» u
«mmobounas moarpynmna (b-rpynma)», wmaible u  OOJbIIME TEPHOJIBI, COOTHOCHUTH
0003HAUEHHUsA, KOTOpPbIE UMEITCSI B MEPUOAMYECKON Tabiuie, C  YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX D3JIEMEHTOB (COCTaB W 3apsj sjpa,
oOl1ee 4YMCcIO 3JEKTPOHOB U pPACIpeiesieHHE UX MO BJICKTPOHHBIM CIOSIM), OOBACHATH
o0l1ue 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B Mpenenax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIUPOBATh XMUMHUYECKHUE BJIEMEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (1o YKCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEILIECTB, M0 TEIIOBOMY 3P (DEKTY,
10 U3MEHEHHUIO CTENEHEN OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB);

XapaKkTepU30BaTh (OMUCHIBATH) OOIIHME U CEU(PUIECKIE XUMUIECKIE CBOMCTBA IPOCTHIX U
CJIOKHBIX BEIIECTB, MOJTBEP)KIas OMUCAHUE NPUMEpPAMHU MOJIEKYJISIPHBIX W HOHHBIX

YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;



COCTaBIISITh YPABHEHHSI DJIEKTPOJUTHYCCKONW JMCCOIMAIMKA KUCJIOT, IENOYeH W COJeH,
MOJTHBIC W COKpalIEHHBIC YpaBHEHHS pEaKIWii HMOHHOTO OOMEHAa, YpaBHCHHS pPEaKIIHi,
MOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKON CBS3M MEXKIY BEIIECTBAMH Pa3TUIHBIX
KJIaCCOB;

pacKphiBaTh  CYINTHOCTh  OKHCIIMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHs, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B PA3IMYHbBIX YCIOBUSIX;

BBIYHUCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JOTI0 XMMHUYECKOTO 3JIeMEHTa 1o (opMylie COCIUHEHHUS, MacCOBYIO TOJII0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaAKIUY;

coOMIOIaTh  TpaBWJIA  IOJIB30BAHUSA  XHUMHYECKOW  TMOCYyIOH ®  Ja00paTOpHBIM
o0opynoBaHMEM, a TaKXke IMpaBWiIa OOpalleHUs] C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XMUMHUYECKHX OIBITOB MO TOJYYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUH, MOATBEPKIAIONINE KAUYCeCTBEHHBI COCTAaB PA3JIMYHBIX BEIIECCTB:
pacno3HaBaTh OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-, MOIUT-, KapOoHaT-, (hocdar-, CHIMKAT-,
cynb(dar-, THAPOKCHUI-UOHBI, KAaTHOHBI AaMMOHUS M HOHBI HM3YUYCHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEIICCTR;

MPUMEHSATh OCHOBHBIC OIEpPAllUd MBICIUTEIFHON JIEATeIbHOCTH — aHalu3 W CHUHTE3,
CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AITNIO, BRISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSA3EH —
JUTSI U3YYCHUSI CBOMCTB BEIIECTB M XUMHUYCCKUX PEAKIIMHA, €CTCCTBEHHO-HAYYHBIC METOBI
MO3HAHUS — HAONIONCHWE, W3MEpPEHUEe, MOJCIUPOBAHUE, OIKCIEPUMEHT (peajbHBId U

MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne KoimuecTno yacos DJlIeKTpoHHbIe (undpoBbIe)
HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI
n/m Bcero Konrpoabnbie Ilpakruueckue 00pa3soBaTe/ibHbIE PECypChI
padoThI padoThI
Pa3nen 1. llepBoHayanbHble XUHMHYECKHE MOHATHS
11 Xumusi — BakHass 00JIaCTh €CTECTBO3HAHMS M MPAKTHYCCKOM 5 5 bubnuorexa [JOK
' NESITEIIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka LHOK
1.2 B 15 1
CILECTRA H XHMUIHCCKHE peartit https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
bubnuoreka [{OK
2.1 B .K il o 6
OSAYX. RHCTOPOAL HIOMTHE OF ORCHIAX https://m.edso00.ru/7f41837¢c
bub6 OK
2.2 Bomopoa.IlonsiTie o KMCIOTaX M COAX 8 1 htPtIp::I;I/(r)‘r:.CeI;asc])_E).ru 17§41837¢
bubmmoteka IIOK
2.3 Boga. P T o 5 1 1
O48. L'CTROPHL. LTIOHATHE 00 OCHOBAHAX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPraHWMYECKUX COCIMHEHUN 11 1 1 bubmorexa HOK
' P g https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 31eMeHToB /[, U. MengeneeBa. CTpoeHne aToMOB. XUMHYECKas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

31 [Tepnonnueckuit 3akoH u [leprognyeckas cucTeMa XUMHUYECKUX - bu6muoreka [JOK
anemeHnToB /. 1. Mengene-eBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3. XuMudeckas CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE 8 1 but6mmorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
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but6mmoreka [IOK

Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpemMs 3 bubmmorexa HOK

p p https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

No KounyecTBo 4yacoB JyekTpoHHbIE (IU(PPOBBIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl
n/m Bcero Konrpoabnsie IlpakTtuyeckue 00pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
Pa3nea 1. BemecTBo U XuMH4YecKHne peakiun
11 [ToBTOpeHue u yraybiaeHue 3HaHu OCHOBHBIX pa3/iesioB Kypca 8 5 1 bubmuorexa [JOK
KJacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKITHI 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DNEeKTpONUTHYECKasT JUCCOIMAaIi. XUMUYECKHE PEaKIuu B 8 1 1 bubnuorexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mas XxapakTepucTUKa XUMHYECKUX 3neMeHToB VIIA-rpymmsl. 4 1 bubnnoreka [JOK
[anorensl https://m.edsoo.ru/7f41a636
99 OO6mrast xapakTepucTUKa XUMHUUYECKHX dieMeHToB VIA-rpymnmsl. 6 bubnuotexa [JOK
Cepa u €€ coeMHEeHUS https://m.edsoo.ru/7f41a636
53 OOmas xapakTepUCTUKa XUMHUYECKUX SJIEMEHTOB VA-TpyYIIbI. 7 1 bubnnoreka [JOK
A3oT, dhochop u ux coenuHEHHS https://m.edsoo.ru/7f41a636
54 Obmas XapaKTepI/I(iTI/IKa XUMHUYECKUX 37eMeHTOB IV A-rpymmsl. 8 1 5 bubnmnorexa [JOK
YTraepos ¥ KpeMHHIA U UX COSTUHEHHUSI https://m.edsoo.ru/7f41a636
Hroro mo paszneny 25
Paszpnen 3. Merauuibl U MX COEAUHEHHS
bubnmoreka [JOK
31 Obue CRORCTER METAIIOR 4 https://m.edsg).ru/?f41a636
3.2 BaxkHel1e MeTaisl ¥ UX COSTUHEHUS 16 1 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BentecTtBa 1 Marepualisl B )XKU3HA YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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