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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHA HAa OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENBHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a Taxke Ha OCHOBE (perepaibHOM paboyei mporpaMMel
BOCIIMTAHUS U C yY4ETOM KOHUENIMU MPEnoJaBaHus ya4eOHOTo mpeaMeTa « XMMHEs» B 00pa3oBaTebHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma o XxuMuu AaET MPECTABICHHUE O LENAX, OOIIel CTpaTerun 00y4eHHsI, BOCTIUTAHHSI
U pa3BUTHA OOy4alOMIMXCS CpEJCTBAMH Y4eOHOTO MpeaMeTa, YCTaHABIMBAeT 00s3aTelIbHOE
MPEIMETHOE COJIep)KaHKE, TPEYCMAaTPHBAET paclpeelieHUe ero 1Mo KIaccaM U CTPYKTYPUPOBAHHUE 110
pagenaM M TeMaM TMPOrpaMMbl MO XHMHH, OIpPEIeNseT KOJHMYECTBEHHbIE W KadeCTBEHHBIE
XapaKTEPUCTUKH COJICP)KAHMSI, PEKOMEHAYEMYIO TOCIEI0BATEIBHOCTh U3YyYCHUS XHUMHU C Y4ETOM
MEXIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKM y4eOHOTO TIpoIlecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEIMETa Ul peain3anuu TpeOoBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0O0pa30oBaTeNbHOW MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbraTaM OOy4deHHs XUMHH HAa ypOBHE LeNel HM3ydeHUs
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIBHOCTH O0YJaroIIerocs mo OCBOCHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XUMHH CIIY)KUT OCHOBOW sl (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYaAIOIIETOCS, €ro
MPEJCTAaBICHU O MaTepHATLHOM EIMHCTBE MHUpA, BAXKHYIO POJIb WUTPAIOT (opMUpyeMble XHMHEH
MIPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSAX DHEPTUH M 00 JBOJIIOIMU BEUIECTB B TPHUPOJE, O IYTAX
peteHus TI00aNBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPTeTUIECKOM,
MUIIEBOM U 3KOJIOTUYECKOM O€30MacHOCTH, MPOOIeM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEW Ui camMOpa3BUTHUA U (OPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (OPMHPOBAHHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CaMOCTOATEIbHOW y4eOHOU NesSTeNbHOCTH, KCIEPUMEHTANBHBIX M HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON eI TeNIbHOCTH;

3HAKOMHT CO CIleU(UKON HAyYHOTO MBILIUICHHUS, 3aKJIaIbIBAa€T OCHOBBI LIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHUM €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (POPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBiieHUS B OOyUYe€HUHM XUMHUHU O0O0ecredMBaroTCs CHenupuKoNd coaep KaHus
y4eOHOT0 MpeMeTa, KOTOPBIH SBJISETCS NeIarorH4ecky alaiTUPOBAHHBIM OTpakKeHHEM 0a30BOil HAyKH
XUMHH Ha OTIPEZIeIEHHOM dTane e€ pa3BUTHSI.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0O0IIEro 0oOpa30BaHMsI OpPUEHTHPOBAH HA OCBOCHHE
0Oy4YaIOUIUMUCST CUCTEMBbl MEPBOHAYAIBHBIX MOHATHI XWMHH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrpykTypa coJiepKaHus IPOrpaMMbl [0 XUMUH CPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO M0IX0/1a
K €€ n3ydenuto. CozepkaHue CKIIAbIBACTCSA U3 CUCTEMBI TOHATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE
U CHCTEMBbl HOHATHH O XuUMHuUeckod peakuuu. OOe 3TH CHUCTEMbI CTPYKTYPHO OpPraHHM30BaHBI IO
MPUHLUITY [TOCIIEA0BATEILHOIO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN pa3HOTO
YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNUS;

— Ilepuoauueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHHS O CTPOCHUHU aToOMa U XUMHYECKOH CBA3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJHSIS
¢GbyHKIMU OOBSICHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUA W BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUSI U MTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHune TporpaMMBbI IO XMMUHU CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJISAIOLIEH HAYYHOU KapTUHBI MUpPa B JIOTHKE €€ CUCTEMHOMN MPUPO/Ibl, IEHHOCTHOI'O OTHOILIEHHUS K
Hay4yHOMY 3HAHHUIO M METOJIaM II03HAaHUS B Hayke. V3ydeHue XUMHMM MPOUCXOJUT C MPUBJICUYEHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaomuid Mupy, «buosorus. 5—7 kiaccs» U
«®Dusuka. 7 Kiacey.

[Ipy m3ydeHUW XWMHUHM MPOUCXOAWT (OPMUPOBAHWE 3HAHWNA OCHOB XMMHUYECKOW HAYKH Kak
00JTacCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOH NEATENFHOCTH 4YelIOBEKa M Kak OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpbI. 3a/ilada y4eOHOIo MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXHEHUIUX (HAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOI0 XapakTepa, si3bIka HayKH, B MPHOOIIEHUH K HayYHBIM
METOJIaM TIO3HAHUS MPHU W3YYCHUU BEIIECTB U XUMHUUYECKHX pPEaKiuii, B (GOPMUPOBAHUH U PA3BUTHH
MM03HABATEIbHBIX YMEHUH U UX MPUMEHEHUH B yueOHO-TI03HABATEIbHON U y4€OHO-UCCIIEJ0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn wu3yyeHMH XMMHHM Ha YpPOBHE OCHOBHOrO oOImiero o0pa3oBaHUS Ba)XHOE 3HAUYEHUE
MPUOOPEHN TaKUe 1, KakK:

— (QopMHUpOBaHHE HWHTEIIEKTYyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY HPHUHSTHUIO PEIIEHUH, CIIOCOOHOM aaanTHpOBaThCA K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJeHHOCTh OOYy4YeHHs Ha CHUCTeMaTH4ecKkoe MpuoluieHrne oOyyaroummuxes K
CaMOCTOSITENIbHOM TO3HABaTENbHOM NEATENbHOCTH, HAYYHBIM METOJaM IO3HaHUS, (OPMUPYIOLIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrieyeHne YCJIOBHH, CIIOCOOCTBYIONIUX TMPHUOOPETCHHIO OOYYAIOMIUMUCS — OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOTIO3HAHMS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHI[HI), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEbHOCTH;

— dopmupoBaHue oO1Iel GYHKITMOHATHHON U €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCIIS
YMEHHH OOBSICHATH U OIICHMBATh SBJICHUS OKPYKAIOLIErO0 MHpA, HCIOJb3YyS 3HAHUS U OIIBIT,
MOJIy4Y€HHBIC TPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPHU PELIEHUHU MpoOiieM B MOBCETHEBHOM KU3HU U
TPYIOBOM NESTENBHOCTH;

— ¢opmupoBaHue y 0O0Yy4aromIMXCsl T'YMAHUCTUYECKHX OTHOIICHW, TMOHUMAHUS LIEHHOCTH
XMUMHYECKUX 3HAaHUHU Ui BBIPAOOTKU SKOJIOTMUECKHU 11€JIeCO00pa3HOTO MOBEJCHHUS B OBITY U TPYJIOBOMA
JEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMKM K OOY4EHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIO M CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHUS O0IIEUYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOODPY mpoduis u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OO1ree 4yuCIIO 4YacoB, OTBENEHHBIX JUIA M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB
(2 yaca B HeqenIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayabHBbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiap XuMuM B )KM3HU 4YelloBeKa. XMMHS B CHCTeMe HayK. Tena u BemecTsa.
du3nyecKkue CBOICTBa BEUIECTB. ArperaTHoe COCTOSIHME BelecTB. [loHsATHE 0 MeTonax MO3HAaHUS B
xuMuu. Ynctele BemecTBa U cMecu. CriocoObl pa3zienieHus: cMecei.

ATOMBI M MOJIEKYJIBI. XMUMHUYECKUE 31€MEHTHI. CUMBOJIBI XUMUYECKUX 37€MEHTOB. IIpocThie n
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.



Xumuyeckas Gopmyna. BaJeHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOcHTENbHAsE MOJIEKYIsIpHasl Macca. MaccoBast
JI0JISI XHMUYECKOT0 3JIEMEHTA B COCIMHCHHH.

KonnuectBo BemecrBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U 4uUCia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo popMynam XMMHUYECKHX COETMHEHUH.

du3nvecKue 1 XUMUYECKUE SIBICHUS. XUMUYECKask peakius U €€ Mpu3HaKku. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XHMHYECKUE ypaBHEeHHs. Kiaccupukamus XUMHYECKUX PEaKIuil (COSIMHEHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYy/I0M, MpaBmwiaMu pPabOThl B JIa0OpaTOpuu U NpUEMaMHU
oOpareHus ¢ 1abopaTOPHBIM 000PYAOBAHUEM, H3YYCHHUE U OTHCAaHNEe (PHU3UIECKUX CBOUCTB 00pa3IioB
HEOPraHMYECKHX BEIIECTB, HaOMOAeHUE (M3MYecKuX (TJIaBJIEHUE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTyNKe, KUTIEHHE M KOHJIEHCAIlUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, NMPOKAIUBAHHE
MEIHOM MPOBOJIOKH, B3AUMOJECHCTBHE MeJla C KUCIIOTOW) SIBJIEHUH, HAOJI0JIEHHE U OTICAHNE IPU3HAKOB
MPOTEKAHUST XUMHUYECKHX pEaKkUMi (pa3joKeHHe caxapa, B3auUMOJICHCTBUE CEPHOM KHUCIOTHI C
xJopuaoM Oapusi, pazioxeHnue ruapokcuna menu (I) mpu HarpeBaHwu, B3aUMOJICHCTBHE Keje3a C
pactBopom conu menu (II), m3yuenme crocoOOB paszieneHus CMeceil: ¢ TMOMOIIbI0 MarHuTa,
(¢unpTpOBaHUE, BBITAPUBAHME, AUCTHIUIANMSA, XpomaTorpadwus, MPOBEIECHHWE OYMCTKH TMOBAPEHHOM
COJIM, HaOJIIOJICHWE W OINHCAaHWE PEe3yJIbTaTOB MPOBEACHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MacChl, CO3aHUE MOJIeTe MOJIeKY (IIapOCTEPKHEBBIX).

BaxHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 37eMEHT U MPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciopona B Mpupojae, (U3NYECKHE U XUMUYECKHE CBOWCTBA (pEakUuu TOPEHHS).
Oxkcunpl. Ilpumenenne kuciopoma. CnocoObl TOJNIyd€HHUS KHCIOpoJa B JIaboOpaTtopwul |
npoMeblieHHocTu.  KpyroBopoT kucinopona B mpupoje. O30H — amIoTpomnHas MoaudUKanus
KHCJIOPO/1a.

TennoBoit 3PdexkT XUMUYECKOW peakiuh, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- |
SHIOTEPMHUUYECKHE PEaKUUU. TOIIMBO: YroJib U METaH. 3arps3HEHUE BO3AyXa, YCUIIEHUE MTAPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemiecTBo. Haxoxaenue Bojopoaa B npupoje, GU3NYeCcKue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. Kucaotel u conu.

MoutsipHblii 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pacrBopurtens. PactBopel. HacelieHHble u
HEHACBIIIIEHHbIE pacTBOpbL. PacTBOpHMOCTh BemiecTB B Bojae. MaccoBasi J10Jis BEIECTBA B PacTBOPE.
Xumunueckue cBorcTtBa BoAbl. OcHOBaHMs. Poiib pacTBOpOB B NpHUpPOAE M B JKU3HU YEIIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIixX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukanuss Heopranuyeckux coenuHeHuit. Oxcuapl. Knaccudukanuss OKCHUIOB:
coneoOpa3ymomniue (OCHOBHbIE, KUCIOTHBIe, aMdoTepHbie) U HecosneoOpasyromue. HomeHknaTypa
oKkcu10B. DU3NUECKUe U XUMUYECKUE CBOKCTBA OKCHIOB. [loyueHre okCcuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMiA: METOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. @u3nyeckue 1 XMMUYECKHUE CBOKMCTBAa OCHOBaHUM. [lomyuenne ocHoBaHMil.

Kucnotel. Knaccudukarmus kucnor. Homenknarypa kucnor. Puszndeckue U XHUMHYECKHE
cBoiicTBa KUCIOT. Psan akrusHoct MmetaiuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMHueckue cBoiicta cosieid. [lonyuenue coneit.

I'eneTnueckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpEENIeHHe COJEpKaHUs KHCIOpOoJa B BO3IyXe, MOJy4YeHHe, coOupaHwue,
pacmo3HaBaHWEe U W3YYEHHE CBOWCTB KHUCIOpOJa, HAONIOJEHHWE B3aWMOJCUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHHSI M TIpPEKpalleHus TopeHus (Tmoxkapa), O3HaKOMIIEHHE C
oOpa3iiaMu OKCHJIOB M OTIMCAaHHWE UX CBOICTB, MOJIydeHHE, COOMpaHWe, pacro3HaBaHUE U H3y4CHUE
CBOMCTB BoJOpona (ropeHue), B3auMoOJeicTBHe Bojopona ¢ okcugom Meau (1) (Bo3moxHO



WCTIOJIb30BAHME BHJICOMATEPUAOB), HaONIONEHUE O0O0pa3loB BEIIECTB KOJWYECTBOM | MOIb,
HCCIIEIOBAaHUE 0COOEHHOCTENW PacTBOPEHMS BELLIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE
pacTBOPOB C ONPEACIEHHON MAcCOBOW [J0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJIBI C
MeTaulaMu (HaTpueM M KallblieM) (BO3MOXHO HCIIOJb30BAHUE BUICOMATEPHANIOB), HUCCIEAOBAHUE
00pa3Il0oB HEOPraHWYECKUX BEIIECTB PA3UYHBIX KJIAcCOB, HAONIOJCHWE W3MEHEHUS OKPacKu
WHJUKAaTOPOB B pacTBOpax KUCJIOT M IleJouyel, m3yuyeHue B3aumopenctus oxcuzaa menu (II) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCIOT C METaJUIAMHU, PEAKUUN HEUTpalIu3aluu, IOJTy4YECHUE
HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO METAJUIa JPYTMM M3 PacTBOpa COJIM, PEUICHHE
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeNme KJIacChl HEOPraHUYECKUX COCTMHEHUIN.

IMepuoguveckuii 3axkon u Ilepuoguveckas cucrema xumuuyeckux 3viemenros /JI. HN.
MenneneeBa. CrpoeHue aToMoB. XuMHYecKasi CBfi3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHBIE
peakuuun

[TepBbie MOMBITKH KiAcCU(DUKAIIMKM XUMHYECKUX deMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEeMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJIJIbl, TaJOre€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBI€ 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCHIBI.

[Iepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux iemMeHToB /. 1. Menneneesa.
KopoTkonepuonnas u mmuHHOTIEproHast Gopmbl [leproandeckoit CHCTEMbI XUMHYECKUX AJIEMEHTOB
. . Menneneesa. [leproap! u rpynibl. PU3NYECKUA CMBICIT TOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOIA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
0007109eKk aToMOB TepBhIX 20 XUMHUECKUX deMeHToB [leproaudeckoit cuctemsr [[. 1. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa MO ero noJiokeHuro B llepuommyeckoin cucreme [I. U.
MenneneeBa

3aKOHOMEPHOCTH WM3MEHEHHsI paJuyca aTOMOB XHMHMYECKHX 3JIEMEHTOB, METAJUIMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U MEPUOJAM.

3nauenue [lepumoanmyeckoro 3akoHa u Ileproanueckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHneneeB — yd€HbIN U rpakJaHUH.

Xumuyeckas cBsi3b. KoBasieHTHas (MOJIsIpHAs U HETIOJSIpHAs) CBSA3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucineHus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. lIpouecchl okucnenus u
BOCCTAaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHrue o0pa3loB BEIIeCTB METAJUIOB U HEMETAJIIOB, B3aUMOJCHCTBHE THIPOKCH 1A IIUHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIUX IIPUMEPbl OKACIUTEIBHO-
BOCCTaHOBUTEJIHLHBIX peaKkiuil (ropeHue, peakliuu pa3iokKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€U NPU U3YYEHUHU XMMHUHU B § KIIACCe OCYLIECTBIISIETCS Yepe3
UCIIOJIb30BAHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIe MOHATHS: HAYYHBIM (DakT, TUMOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pHUKAIUs, TEPUOIUUYHOCTb, HAONIOIEHUE, IKCIIEPUMEHT, MOJICTIUPOBAHUE, N3MEPEHNUE,
MO/IeNb, SIBJICHUE.

®usmka: Marepus, aroM, DSJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUECKHI 3aps/l, BEIIECTBO, TE€JO0, 00BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, ra3, (PM3NUYECKUE BEIHMUNHBI, €AMHUIIBI U3MEPEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COMHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAbl, TOPHBIE MOPOBI, MOJE3HBIE HCKOMAEMBIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC



BewecTBo M XMMHUYeCKasi peaKIus

IIepnoanueckunt 3akoH. [lepnoauueckas cucrema xumudeckux uiemMeHToB /. 1. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKUX JJIEMEHTOB NEPBBIX TPEX
MEPUOJOB, KaJlUsl, KaIbIUS U HMX COCAUHEHUH B COOTBETCTBUU C IIOJIO)KEHHUEM 3JJIEMEHTOB B
[Tepuoanueckoi cucTemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTAUTUYECKON PEIIETKH M BUa XUMUUECKOW CBSI3U.

Krnaccudukaius 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMUYICCKIE CBOMCTBA BEIIIECTB,
OTHOCSIIIUXCS K Pa3ju4yHbIM KJIaccaM HEOPraHMYeCKHX COCJIMHEHHM, TeHeTHYeCKas CBs3b
HEOPraHMYeCKUX BEIECTB.

Krnaccudukanuss XUMHUYECKUX pPEaKIHid MO Pa3MYHbIM NpU3HAKaM (10 YHCIy M COCTaBY
YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTETEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, M0 OOpAaTUMOCTH, TI0 YYAaCTHUIO KaTaliu3aTopa). DK30- U DHIOTEPMHUUYECCKUE
peaKIfy, TePMOXUMUYECKHE YPABHECHHUS.

[lonsiTne o ckopoctn XxuMuyeckoil peaknuu. IloHaTtue 00 0OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusix. [loHsITHE O TOMOTEHHBIX U TeTepPOTeHHBIX peakuusx. [loHsTHe o KaTammse.
[Tonartue o xumudyeckoM paBHOBecHU. DAKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMH,  DJJEKTPOHHBIM  OajaHC  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHOW peakiuu. CocTaBieHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIui
C MCIOJIb30BAaHUEM METOIa SJIEKTPOHHOTO OaaHca.

Teopust AJIEKTPOTUTHUSCKON TUCCOIMAIIUU. ODJIEKTPOJUTHI M HEIICKTPOIUTHL. KaTHoHBI,
aHWOHBI. MeXaHW3M AWCCOIMAIMKN BEIIECTB C PAa3IMYHBIMU BUIAMH XUMUYECKOW CBs3U. CTemneHb
nuccouuanuu. CUbHbIE U c1a0ble 37eKTPOIUTHI.

Peaknun nonHOTO OOMEHA. YCIOBHS TPOTEKAHUS PEAKIUid HOHHOTO OOMEHa, IOJHBIC H
COKpaIllEHHbIE HMOHHBIE YypaBHEHUsA peakuuii. CBOWCTBAa KHUCJIOT, OCHOBaHUW U COJIEH B CBETE
MIPEACTABICHUI 00 2JEKTPOMTHIECKOM auccormanui. KauecTtBeHHbIe peakiiuu Ha MOHBIL. [loHATHE O
TUPOJIA3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE C MOJIETSIMU KPUCTAIIMYECKUX PEIIETOK HEOPTAHMUECKUX BEIIECTB — METAIIIIOB
1 HeMeTaJuIoB (rpaduTa 1 aiMasa), CJIOKHBIX BEIIECTB (XJI0pUAa HATPus ), HCCIEA0BAHNE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOM peakiuuu OT BO3JACHCTBUS  pa3IM4YHBIX  (PAKTOPOB, HCCIEIOBAHUE
3NEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpolLEcca AMCCOLMALMM KHUCIOT, IIEJIOYed U CcoJei
(BO3MOKHO HCHOJIb30BAaHUE BUAECO MATEPUANIOB), MPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHUE OCajlKa, BbIACICHUE ra3a, 00pa3oBaHUE BOJBI),
OTBITOB, WJUIIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peaklMii (ropeHue,
peaKiuu pasloKEHUs, COCAUHEHHUs), pPACIO3HABAHHWE HEOPraHUYEeCKHX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX PEAKIMI HAa HOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTa/liibl M UX COeIUHEHUS

OO0mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENEHU
okucienusa. CtpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUUECKHE CBOMCTBA
Ha TpuMepe xJopa (B3aUMOJEHCTBHME C MeTalylaMH, HEeMEeTalJlaMH, MIeJo4YaMu). XIJIOPOBOJOPOI.
ConsiHasg KuCIOTa, XHWMHMYECKHE CBOWCTBa, TIOJIyueHHE, npuMeHeHue. [lelictTBue xiopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M 4esloBeKa. BakHelne XJIOpuabl U UX HaX0K/IEHHUE B PUPOJIE.

OO6mas xapaktepuctuka »rneMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (pu3nueckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAa
U cepbl. AINTOTPOTHBIE MOJU(PHUKAIIUU KHUCIOPOaa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I,
CTpoeHHue, (U3NYECKHE U XUMHUYECKHe CBOHCTBA. OKCHUIBI cephbl KaK MPEACTABUTEIN KHUCIOTHBIX
okcuoB. CepHast KHCIOTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (OOIIHe KaK MPEeJACTaBUTENs Kiacca
KHCTIOT M crenuduueckrue). XuMHUYECKHE Peakluu, JEKaIlue B OCHOBE MPOMBIIUICEHHOTO criocoba
MOJy4YeHUs] cepHOM KHUCIOTHL. [Ipumenenune cepHoid KUciIoThl. ConM CEpHOW KUCIOTHI, KaY€CTBEHHAS



peaxius Ha cyiabgar-uoH. HaxoxaeHue cepsl U €€ COeIUHEHHUH B IPUPOJie. XUMHUECKOE 3arps3HEHHE
OKpYXaIoIlel Cpellbl COCUHEHUSMH Cepbl (KUCIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa M BOJIO EMOB),
CTOCOOBI €ro MpeI0TBPAICHHS.

OOmast  xapakTepucThka d5JeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENCHW OKUCIEHUS. A30T, paclpoCTpaHeHHE B MpUpoAe, (pu3nyeckrne U XUMHUYECKUE
coiictBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro (QHU3MYECKHEe W XUMHUYECKHE CBOICTBA,
IMOJIYYCHHUEC U IIPUMCHCHUC. Conn AMMOHMUs, UX (1)H31/I‘ICCKI/IC U XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KHUCJIOTa, €€ MOJy4YeHHe, (PU3NYECKHE U
XMUMHYECKHE CBOICTBaA (0OIIME KaK [IpeICTaBUTENs Kjlacca KUCIIOT U cnenuduieckue). McnonszoBanue
HUTPATOB M COJIGH aMMOHHS B KadeCTBE MUHEPAIBHBIX YNOOpeHHA. XHMHYECKOE 3arps3HCHUC
OKpYXKAloIel Cpeapl COSAMHEHHSIMH a30Ta (KHCIOTHBIC JOXIW, 3arps3HEHHE BO3IyXa, MOYBHI U
BoJI0éMOB). Docdop, amnoTponHble Moaudukanuu Gochopa, Guznueckue 1 XUMUYECKHE CBOICTBA.
Oxcupn ¢ochopa (V) u dochopnas kucinora, pusnueckue U XUMUYECKHE CBOWCTBA, IMOJIyYEHUE.
Ncnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

OOmass xapaktepuctuka dneMeHToB I[VA-rpynmbl. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKMUCIEHUS. YTJIEepoJ, aUIOTPOIHblE MOJIM(UKALNK, PacCHpOCTpAHEHUE B
npupojie, puznyeckue M XUMHUYECKHE CBOMCTBa. AjcopOius. KpyroBopoT yrieposa B HpupoOJeE.
Oxkcunpl yriepona, WX (PU3NUECKHE M XUMHUYECKHE CBOMCTBA, JEWCTBUE HA JKUBBIE OPTaHHU3MBI,
MOJTy4eHHUE U IPUMEHEHHE. DKOJIOTHUECKHE MPOOIEMBI, CBSI3aHHBIEC C OKCcHI0M yriepona (IV), runoresza
rJ100aJBPHOTO MOTEIUIEHUS KJIMMara, MApHUKOBBIA >PQexT. YroiapHas KUCIOTa U €€ COJIM, HX
¢dbuznyeckue 1 XUMHUYECKHE CBOMCTBa, MOTydeHne U npuMeHenne. KauecTBeHHas peakiys Ha KapOoHat-
noHsl. Mcmoap3oBanne Kap60HaTOB B 6BITy, MCIUIOHUHE, TPOMBIINIJICHHOCTH U CEJIBCKOM XO3SICTBE.

[lepBoHavanbHBIC MOHATHS 00 OPrAaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriiepoa (MeTaH,
9TaH, OJTWUJIEH, AaleTHJIeH, JTaHOJ, TJMUEPUH, YKCycHas Kuciorta). [lpupoaHble HCTOYHUKU
YTJIEBOJIOPOJIOB (YTOJIb, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U mpoMblIeHHOCTH. [ToHsATHE 0 OHOJOTHYEeCKH BaXKHBIX BELIECTBAX: )KUpaX, OenKkax, yrieBoJax — U ux
POJIK B )KM3HU YeloBeKka. MaTepuaabHOE €MHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnnii, ero pu3mveckne m XuMUYECKUE CBOMCTBA, TIOJyuyeHUe U npuMeHeHue. CoeTuHeHus
KpeMHHs B mpupone. O6mme npencraBieHus o0 oxcuae kpemuus (IV) m kpeMHHEBOW KHCIOTE.
CunukaThl, UX UCIOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeilne CTpouTebHbIe MaTepUaIb:
KepaMHuKa, CTeKJo, IIeMEHT, OeToH, xene300eToH. I[IpoGiieMbl 6€30MacHOr0 HMCHOJB30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHe OO0pa3ll0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHON KHUCIOTHI, MPOBEACHUE
KAueCTBEHHBIX pEaKIuil Ha XJIOPUA-UOHBI M HAOMIOJCHHE NPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKUEe M XHMHUYECKHE CBOMCTBA TallOTEHOB U HMX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BAHME BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C OO0Opa3lamMu XJIOpPUIOB (TaJIOT€HUIOB),
03HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUSIMU (BO3MOYKHO HCIIOIb30BaHUE BUICOMATEPHAIIOB),
HaOI0IeHNe Mpolecca 00YTrIMBaHUs caxapa MoJl AeWCTBUEM KOHLEHTPUPOBAHHON CEPHOI KUCIIOTHI,
M3Y4YEeHHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEPHOM KHUCIOTHI, IPOBEACHNE KaueCTBEHHOU peakuuu
Ha Cynb(aT-uoH U HaOJI0/IeHUE TIpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE ¢ (PU3UYECKUMU CBOWCTBAMU
a30Ta, pocdopa 1 ux coeqMHEHUH (BO3MOKHO UCTIOJIb30BaHUE BHIEOMATEPHUAIIOB), 00pa3liaMH a30 THBIX
u gochopHbIX ynoOpeHuil, mojaydeHue, coOupaHue, pacro3HaBaHUE U U3ydeHHE CBONCTB aMMHaKa,
IIPOBEICHUE KAaYeCTBEHHBIX PEaKLUMi HAa MOH aMMOHMA M (ochaT-MOH U U3ydeHHE NPU3HAKOB HMX
NPOTEKaHMsl, B3aUMOJIEHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0  (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3yUeHUE MOJIeNell KpUCTAIIIMUECKUX peIEToK anmasa, rpadura,
¢bynnepeHa, 03HaKOMIIEHHE € IPOLIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOMCTBOM NpPOTHBOrasza, NOJy4eHHE, COOMpaHMEe, pPACHO3HABaHWE M M3Y4YE€HUE CBOMHCTB
YIJIEKUCIIOTO ra3a, MPOBEJCHNE KaueCTBEHHBIX peaklUuii Ha KapOOHAT W CHUJIMKAT-HOHBI U M3Y4YEeHUE
MPU3HAKOB UX MPOTEKAHHS, 03HAKOMJICHHE C MPOIYKIMEH CHIIMKATHOW MPOMBIIIJICHHOCTH, PELICHUE
HKCIIEPUMEHTAIBHBIX 33734 10 TeMe «BaxxHele HeMeTauIbl U UX COSANHEHHS.



MeTaJuibl M UX COEIMHEHUS

OO0mas XxapakTepuCTUKa XUMHUYECKUX JIEMEHTOB — METaJUIOB HA OCHOBAHUU HMX TOJIOXKEHHS B
[Tepuoanueckoit cucreme xumudeckux snemeHToB . 1. MenzaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJyIoB. Metayuinueckas CBsi3b U METAJUIMYECKAs] KPUCTAIINYECKAs PEIIETKA. DIEKTPOXUMHUUECKUN
PO HampsDKeHHH MeTauioB. Du3WuecKkne M XMMHYECKHME CBOMCTBa MeTayioB. OOmme crnocoOb
MOJTy4eHUs1 MeTaIIOB. [IoHATHE 0 KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnasel (cTanb, YyryH, JIOPaJIFOMMHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lerounble MeTauibl: NoJIokeHue B [lepuoanueckoi cucteMe XuMu4eckux snemeHToB Jl. U.
MemnpeneeBa, CTpOCHHE UX aTOMOB, HaXOXIeHuE B ipupoae. Gusndeckne u XUMHUIECKUE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanus). OKCUIBI M TUAPOKCUIBI HATPUS U Kamusl. [[puMeHeHe eT0YHbIX METAJIJIOB
U UX COCIMHECHUM.

[[lerouyHO3EMENBHBIE METAUIBl MarHuid M KaJbIMU: moJiokeHue B llepmoamdeckoi cucreme
xuMuueckux sneMeHToB [[. M. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXJICHHE B MPHUPOJIE.
dusnyeckue U XMMUYECKNE CBOMCTBA MarHusi M Kayblus. BaxuHelmue coequHeHusT Kaablius (OKCHI,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMil: mosoxxkeHue B Ilepmoamueckoil cucrteMe xumudeckux anemeHtoB J[. M.
MenneneeBa, CTpoeHHE aTroma, HaxoXJAeHHWE B mpupoae. DPuU3MUecKHMe M XUMHUYECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Keneszo: monoxkenune B [lepuoanueckoil cucreMe xumuueckux snnemeHToB . M. Menpeneesa,
CTPOCHHE aToMa, HaxXxOXKJeHHe B mpupoje. Ouzndeckue U XUMHYECKUE CBOMCTBA xkene3a. OKCUIBI,
ruapokcuabl u conu xenesa (I11) u xxenesa (III), ux cocras, cBoiicTBa 1 oTydEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0Opa3laMu METa/lIOB U CIUIaBOB, MX (PU3NYECKUMHU CBOWCTBAMU, M3Yy4EHHE
pe3ynbTaTOB KOPPO3WH METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHUJA KAJIbLIUSI U HATPUs C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOpPEHUs xKejae3a B KUCIOpoAe (BO3MOXKHO
HCI0JIb30BAHKE BUIEOMATEPUAIIOB), TPU3HAKOB MTPOTEKAHUS KAUeCTBEHHBIX pEaKIMii Ha HOHBI: MarHus,
KaJIbIIMs, aTFOMUHMS, IMHKa, xkene3a (1) u sxenesa (I11), menu (11), HabmroaeHre U onrcaHue MPOIIECCOB
OKpalllMBaHUsl IUIAMEHW HWOHAaMU HaTpus, Kaiuusg M Kaublusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCClIe0BaHNE aM(DOTEPHBIX CBONCTB I'MAPOKCH/IA aJTFOMUHUS U THAPOKCHIA LINHKA,
penieHue HKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaibl U UX COCTUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa u martepuasibl B NOBCEJHEBHOW XW3HM YeJOBeKa. be3omacHoe HCIOIb30BaHHE
BEIIECTB M XUMUYECKHX peakuuii B ObITy. [lepBas moMoIIh Mpu XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKawlled cpenbl (mpenenbHas AOMyCTUMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUaJbl).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeaAMETHBIX CBSI3€U NPU U3YYEHUHU XMMUHU B 9 Kilacce OCYLIECTBIISIETCS Yepes
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO IUKIIA.

OO0mue ecTeCTBEHHO-HAay4YHbIe MOHATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHATHU3,
CUHTE3, KIacCHU(pHUKAIUs, TEPUOAUYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOACTUPOBAaHNE, U3MEPEHHE,
MOJENb, SIBJICHHE, TApHUKOBBIHN 3(D(PEeKT, TEXHOTOTHsI, MaTepPHAIIBI.

®usnka: Marepus, aroM, DSJEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIUJ, HU30TOIbI,
PaaOaKTUBHOCTb, MOJIEKYNA, AJIEKTPUUECKUH 3apsij, MPOBOJHUKH, MOJTYIPOBOJHUKH, TUINEKTPUKH,
(hOTODIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE BEIECTBA, T'a3, paCTBOP, PACTBOPHUMOCTD,
KpUCTAIITIMYECKas PEeMI€TKa, CIIaBbl, (PU3UYECKHE BEIWYMHBI, €IUHUIBI HU3MEPEHHUs, KOCMHUYECKOe
MPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COTHIIE.



buonorusi: ¢orocunTes, apixaHue, OHocdepa, SKOCUCTEMa, MUHEpaJbHBIE YI0OpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IMTATEIILHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMBbIE,
TOIUIMBO, BOJHBIC PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IMTPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE PE3YNILTAThl OCBOEHUS IPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHus JOCTHTAIOTCS
B X0Ji¢ 0OyYeHHsI XUMUU B €IUHCTBE Y4eOHOW M BOCHHUTATEIBHOHN IEATEIHHOCTH B COOTBETCTBUH C
TPaJMLMOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE IMpaBWIaMU M HOpPMaMU TIOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLMAIIN3ALUHN O0YUYaIOIHUXCSL.

JIM4HOCTHBIE PE3YNbTATHI OTPAKAIOT TOTOBHOCTH O0YUaIOUINXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALINI U pacIlIipeHHE OIbITa JeSITENHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M Hay4dHOMY
HaCJIEIUI0, TOHUMAaHUS 3HAYeHUS XUMUYECKOM HayKH B KH3HU COBPEMEHHOT'O 00I1I€CTBA, CIIOCOOHOCTH
BIIaJIETh JOCTOBEpHON HHGpOpManueld O TMepeAoBbIX JOCTHKEHHMSIX M OTKPBITHSIX MHpPOBOM U
OTEYECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSAX 00 YCTpOIICTBE MHpa U 00IECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

IIPEICTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, KOMMYHUKATHBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO TIOJIE3HOM,
yueOHOUCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOI
COBMECTHOM JESTEIbHOCTH MPH BBINOJHEHUM YYEOHBIX, IO3HABAaTEIbHBIX 3a]a4, BBIIOJIHEHUU
XUMUYECKUX HKCIEPUMEHTOB, CO3JaHUU y4EOHBIX MPOEKTOB, CTPEMIIEHHsI K B3aUMOIIOHUMAaHHUIO U
B3aMMOIIOMOIIH B MPOLIECCE ITON y4eOHOH NesATeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE U
IIOCTYIIKA CBOMX TOBApHUIIEH € NO3MIMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4E€TOM OCO3HAHUSA
IIOCJIEACTBUH ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE IIPEICTABJICHUS O BEIIECTBE U XMMHUYECKON PEAKLMH, COOTBETCTBYIOINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJIAIOIINE OCHOBY JUISl TIOHMMAaHMs CYIIIHOCTH HAy4HON
KapTUHBl MHpa, IPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJbI, B3aUMOCBA3IX
YeJI0BEKA C IIPUPOIHOU CPENOil, O pOJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHUBBI, HAlpPaBJICHHbIE HA IIOJYyYCHHE HOBBIX 3HAHUM [0 XUMHH,
HeoOXoAuMble It OOBSICHEHUS HAONI0JaeMbIX IPOLIECCOB U SBJICHUH, I103HABATEJIbHOM,
MHGOPMALIMOHHON M YUTATENbCKON KyIbTyphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI C
y4eOHbIMM TEKCTaMH, CIPABOYHON JIUTEpAaTypod, JOCTYHHBIMH TEXHUYECKUMHU CpPEICTBAMU
MH(GOPMALMOHHBIX TEXHOJIOT U

uHTepeC K OOY4YEeHHI0O M TMO3HAHUIO, JIF0O03HATEIBLHOCTh, T'OTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M UCCIENOBATENbCKON ESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU U YPOBHs 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN M HENPUSATHE BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs, HApPKOTUKOB, KypeHHs), HEOOXOJIUMOCTH COONIOJCHUS NpaBWI OE30MacHOCTH NpHU
oOpalieHny ¢ XUMUYECKHMMH BEIIECTBAMH B OBITY M peaslbHON )KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTHUECKOMY U3YUEHHIO Tpodeccuii v Tpya pa3InuHoTo poja, yBaKEHUE K TPYLY
U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHMS IPEAMETHBIX 3HAHUH 110
XMMUH, OCO3HAHHBIA BBIOOP HMHIMBHIYaTbHON TPACKTOPUU MPOJNOJDKEHHS OOpa3oBaHHs C y4ETOM
JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCIEIHON Mpo(ecCHOHANBHON JESTeIbHOCTH U Pa3BUTHS HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
a/1alITUPOBAThCS B IPO(PECCHOHANBHON CpeEIE;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH LIEIeCO00pa3HOE OTHOIICHUE K MPUPO/IE KaK HCTOUYHUKY KU3HU Ha 3eMIie, OCHOBE
e€ CyIlecTBOBaHMsI, IOHUMAaHHUE LIEHHOCTH 3J10pOBOr0 U Oe30macHOro oOpasa >KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY M ICUXUYECKOMY 3J0pPOBBIO, OCO3HAHME LEHHOCTH
COONIO/ICHNs TIpaBMJI O€301acHOTO TOBEACHUS NpU paboTe C BEIECTBAMHU, a TAaKXKE B CHTYaLUsX,
YIPOXKAIOLINX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJIy4aeMble MpPU W3YYEHUU XUMHH, Ui pEIleHus 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS YKOJIOTUYECKON KYJIBTYPHI,
OCO3HAHHUA TJI00ATBHOIO XapaKTepa HKOJIOTMYECKUX MpoOieM U MyTed WX pelIeHHs MOCpPEeACTBOM
METO/IOB XMMHH, KOJIOTHYECKOIO MBIIIJICHUS,, YMEHUSI PYKOBOJACTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pe3ylbTaTOB BBIIEISIOT 3HAUMMble M  (OPMUPOBAHUSA
MHPOBO33pEHHUS OOIeHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, IPUHIIUIL, TUIIOTE3a, (PAaKT, cUcTeMa, IpoIiece,
AKCIEPUMEHT U APYroe.), KOTOPbIe UCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX YUYEOHBIX MpeaMeTax U
MTO3BOJISIFOT HA OCHOBE 3HAHUI U3 3TUX IPeIMEeTOB (POPMHUPOBAThH MPECTABIICHUE O LIEJTOCTHON HAydHOU
KapTUHE MHUpa, U YyHUBEpcalbHble YyueOHble JAeWcTBUs (IMO3HAaBaTEIbHbIE, KOMMYHUKATHUBHBIE,
pEryiasTHBHBIE), KOTOpbIE 00€CHeuuBalOT (POPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM e TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue geicTBus:

YMEHHS MCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPH OCBOCHUM 3HAHWH: PAaCKpbIBATH
CMBICJI XMMMUYECKUX MOHATUH (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABJIMBATh B3aHMMOCBS3b C
IPYrUMHM TOHATHSMM), UCIOJIB30BaTh HMOHATHS AT OOBSCHEHUS OTICNBHBIX ()AaKTOB M SIBJIECHUI,
BbIOMPATh OCHOBAHUS M KPUTEPHHU AJIS KIIACCU(PUKALNN XUMHUYECKUX BEILIECTB U XUMUYECKUX PEAKLIUH,
YCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXAYy OOBEKTaMM H3y4€HUs, CTPOUTH JIOTUUYECKUE
paccyxJeHus (MHIyKTUBHBIE, 1€JyKTUBHBIE, TI0 AaHAJIOT'MH), 1€J1aTh BBIBO/IbI U 3aKJIFOUYEHUS;

YMEHHUE IPHUMEHATh B IpOLECCE IO3HAHMs MOHATHUS (IIPEIMETHbIE M METallpeIMETHBIE),
CUMBOJIMUECKHE (3HAKOBBIE) MOJICNIM, HCIHOJb3yeMble B XUMHH, IpeoOpa3oBbIBaTh IIHPOKO
IPUMEHSIEMble B XUMHMU MOJIEIbHbIC NPEACTaBICHUS — XUMMYECKMHM 3HaK (CHMMBOJI 3JEMEHTa),
XuMuyeckas (popMysa U ypaBHEHHE XMMUYECKON peaklMM — NP pelIeHUH y4eOHO-1103HaBaTEIbHbIX
3a1a4, ¢ y4€TOM 3TUX MOJCIBHBIX IPEICTaBICHUN BBIABIATh M XapaKTEpU30BaThb CYLICCTBCHHBIC
IIPU3HAKH M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB M XMMMUYECKHX PEaKLUi, BBISBIATH 00IIMe
3aKOHOMEPHOCTH, NPUYMHHO-CIECICTBEHHBIE CBA3M M INPOTHBOPEYMs B M3ydacMbIX IIpoleccax HU
SBJICHUSX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA:

YMEHHE HMCIOJIb30BaTh IIOCTABIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, 4 TAKXKE B
KayecTBE OCHOBBI s (DOPMUPOBaHMS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbIX
CY)KJICHUH;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHHMIO, OPraHM3aLUU M TPOBEJCHUIO YUYCHHUYECKHX
HKCIIEpUMEHTOB, yMEHHE HaOIIolaTh 3a XOJ0M MpOIlecca, CaMOCTOSTENBHO MPOTHO3MPOBATH €ro
pe3yabTar, (opMyaupoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJbTaTaM IPOBEIEHHOTO OTIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:



yMEHHUE BBIOMpATh, aHAJTU3UPOBATH M MHTEPIPETHPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB H
¢dopM mpencTaBieHUs, IMOMYYaeMyI0 M3 Ppa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JHTEparypa
XUMHYECKOTO COJCpXKaHMs, CIPaBOYHbIE MOcoOus, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHSTH Pa3IMYHbIe METOABI M 3aIpOCHl IPU MOUCKE W O0TOOpe MH(POPMALUH H
COOTBCTCTBYIOIIMX JaHHBIX, H€O6XOI[I/IMI>IX JJ1s1 BBIIIOJIHCHUSA y‘-Ie6HI)IX 1 TI03HABATCJIBHBIX 3aJ1a4
OTIPENCIEHHOTO THIIA, TPUOOPETCHWE ONbITa B OOJACTH HCIIOJB30BaHUS HWH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TGXHOJIOFI/II;'I, OBJIAICHUC Ky.]'[BTypOﬁ AKTUBHOI'O HCIIOJb30BaAHUA PaA3JIMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIFHO BEIOMPATh ONTHMAIBHYIO (POpPMY MpeICcTaBIeHIs HH(POPMALIUU 1
WUTIOCTPUPOBATh pEIIacMble 3a/a4d HECJIOKHBIMH CXEMaMH, JuarpaMMamu, Ipyrumu (popmamu
rpaduku 1 UX KOMOWHAIMSMU;

YMEHHE WCIOJNb30BaTh M aHAIM3WPOBaTh B TMpolecce Y4eOHOW U HCCIEeNOBATEIbCKON
ACATCIIBbHOCTHU I/IH(l)OpMaIII/II-O O BJIMAHUH NPOMBIIIIICHHOCTH, CCJIIBCKOI'O X03sIMCTBA U TPaHCIIOPTA Ha
COCTOSIHHE OKPY)KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

yYMEHUS 3a/1aBaTh BOMPOCH (B X0J€ Iuajnora u (Win) AUCKYCCUH) IO CYIIECTBY OOCYXIaeMOoi
TEMBI, q)OpMy.]'II/IpOBaTI) CBOM NPCIIOKCHUSA OTHOCUTCIIbHO BBIITOJTHCHHA HpCI[J'IO)KCHHOfI 3a1a4u,

YMCEHUA NPCACTABIATE MOJTYUCHHBIC PE3YJIBTAThI MO3HAaBaTEILHOU JACATCIIBHOCTH B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX; A€JaThb IMPE3CHTAIIUIO PE3YJIbTATOB BBIMMOJIHCHUA XUMUUYCCKOI0 SKCIICPUMEHTA
(JtabopaTopHOTO OIBITa, JIAOOPATOPHOUW PabOTHI MO HCCIAEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

YMEHHS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TI03HABATECIHHOW W
WCCIIEIOBATENILCKOM JEATENBHOCTH TPHU PENICHHH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE yd€Tra OOmmx
MHTEPECOB M COIJIACOBaHMs MO3ULUN (0OCYXIeHHUs, OOMEH MHEHMUSMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIMS COBMECTHBIX JEHCTBUM, OMpENEeNeHne KPUTEPUEB MO OIEHKE KAaueCTBAa BBINOJHEHHON
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO OMNpPENeNsITh LEeNH JESTeNbHOCTH, IUIAaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTENBLHOCTH, BHIOMPATh Hanbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] y4eOHBIX U M03HABATEIbHBIX 33/1a4, CAMOCTOSITENILHO COCTaBIIATh UIIN
KOPPEKTUPOBATh NMPEJIOKEHHBIH alrOpUTM JASUCTBUIN MPU BHIMOJIHEHUN 3aJaHUI ¢ yIETOM MOJTydeHUs
HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX M pEaKIusiX, OLIEHWBATh COOTBETCTBUE
MOJIyUEHHOTO pe3ysibTaTa 3asBJICHHOW IIeNId, YMEHHE MCIIOJIb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yJIbTAaTOB IO OCBOCHHUIO 00S3aTENLHOTO  COJEp)KaHUS,
YCTaHOBJICHHOT'O IaHHOM (hefiepanbHOii paboueii mporpaMMoil, BBIIEISIFOT: OCBOCHHBIE 00 yJaIOITUMUCS
Hay4YHbIC 3HAHMSI, YMEHUSI U CIIOCOOBI ICHCTBUI, crierupudeckue sl mpeMeTHON o0macTu « XuMUs»,
BUJIBI JICATEILHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpHpeTaluH, MpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CHUTYaIIHsIX.

K xonmy oOyuenus B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

o PacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX MOHATHUN: aTOM, MOJEKyJa, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U HEOJHOPOIHAS ), BATIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsipHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JII XUMUYECKOTO JIEMEHTa B COSMHEHUHU, MOJISIPHBIN 00bEM, OKCHI, KHCIIOTa, OCHOBAHUE,
COJlb, DJIEKTPOOTPUIIATEILHOCTD, CTENICHh OKUCIICHHU S, XUMUYECKas peakius, KiaccuuKaIus peakiui:
pEaKuu COSAMHEHMS, PEaKIHUHU PA3I0KECHUS, PEaKIMU 3aMElICHUs, peakluu oOMeHa, HK30- U
SHIOTEPMHUUECKUE PEAKIINH, TETUIOBOW A(PQEKT peakiuu, sIpo aroMa, dJIEKTPOHHBIA CION aroma,
aTOMHas OpOuTallb, paliyc aToMa, XUMUYECKas CBS3b, MOJISIPHAST M HETMOJSpHAs KOBAaJCHTHAs CBS3b,



HOHHasl CBSI3b, MOH, KATUOH, aHUOH, pacTBOP, MacCOBast 10JIs BElleCcTBA (IPOLEHTHAsI KOHLIEHTPALKs) B
pacTBope;

J WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX MOHSATUW U NPUMEHSTH 3TU
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBpAICHUN;

J WCTIOJB30BAaTh XWMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIICHHS (OPMYyN BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIN;

J ONPEENATh BAaJECHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCAUHEHUSX, CTENCHb
OKHUCJICHHS 3JEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAMIEKHOCTh BELIECTB K OIpPEACIEHHOMY
KJIacCy COeAMHEHUH 1Mo PopMysiaM, BU XUMUYECKOH CBsI3U (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX
COEJIMHEHUSX;

. packpsiBaTh cMmbich [lepuogumueckoro 3akona /[[. M. MengeneeBa: neMOHCTPUPOBATH
MMOHUMAaHHE MEePHUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HX IOJOXKEHUS B
[leproguueckoil cucTtemMe, 3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTajipo;

J ONMCHIBaTh M XapakTepus3oBaTb TabmuuHyto ¢opmy Ileproguueckoid cucTeMbI
XMMHMUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TjaBHas mnoarpymmna (A-rpymnma)»y U «11o0o4Has
noarpymnma (b-rpynma)», Mansie v 60JIbIINE TEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepmoamueckas cuctema xumuueckux syemeHToB J[. M. MenmeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, olllee 4ucio
AJIEKTPOHOB U pacnpeieNieHUe UX MO0 AIEKTPOHHBIM CIIOSIM);

J KIaccu(UIMPOBaTh XUMHUYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (1o YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKI[MU BEIIECTB, M0 TEIUIOBOMY 3P HEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX

KJIacCOB, TMOJATBEp:KJas OINHUCAaHUE TpPUMEpPaMU MOJIEKYJISPHBIX YPAaBHEHHMH COOTBETCTBYIOIIKX
XUMHUYECKUX PEAKIINH;

. MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
. BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MAacCOBYIO

JOJJIO XMMHUYCCKOI'0 3JIEMEHTA IIO0 (bopMyne COCAMHCHHUA, MAaCCOBYIO IOJIFO BEIICCTBA B PacCTBOPE,
IIpOBOAUTDH paC‘IéTBI 110 YpaBHCHHIO XUMHUYECKOH PEaKIUNU;

o IPHUMEHATHL OCHOBHBIC OII€pallun MBICIIUTENbHON JACATCIbHOCTH — aHaJlIu3 M CHHTEC3,
CpaBHCHMUC, O606HICHI/IC, CHUCTEMAaTU3aluno, KJ'IaCCI/I(bI/IKaI_[I/IIO, BBIABJICHUE TTPUYMHHO-CICACTBCHHBIX
CBSI3Eel — JJIs1 U3YUCHUA CBOICTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ, €CTECTBECHHO-HAY4YHbIC MECTO/bL
MMO3HAHMS — HAOII0ICHUE, U3MEPEHNE, MOICIIMPOBAHUE, IKCIIEPUMEHT (pEabHbBIN U MBICJICHHBIN ),

L CJI€a0BAaTh IIpaBHJIaM HOJIL30BAHUS XUMHYECKOU HOCY,ZLOP'I )51 J'Ia60paTOpHI>IM
O60py,Z[OBaHI/ICM, a TAKIKC IIpaBUJIaM 06pa].].[eHI/I}I C BCUICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMU I10
BBITTIOJIHCHU IO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIbITOB IO IOJYYCHHIO U CO6I/IpaHI/II-O I‘a3006p8_3HBIX
BeIeCTB (BOAOPOJIa M KHCIOPOJa), IPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON MacCOBOW JIOJICH
paCTBOpéHHOFO BCHICCTBA, INIAHUPOBATH U IIPOBOAUTL XUMHUYCCKHUEC SKCIICPUMCHTEI 110 paCIIO3HABAHUIO
pPacTBOPOB MIENOYEH M KUCIOT C MOMOIIbIO MHIUKATOPOB (JaKkMyc, GpeHoNnpTaNenH, METUIOPAHXK U
ApYrHe).

K KOHIY O6yLICHI/I}I B 9 kiacce MMPEAMCTHBIC PE3YJIbTATHI HA 6a3OBOM YPOBHEC JOJIZKHBI OTPAKaTh
c(OPMHPOBAHHOCTh y O0yJarOIUXCS YMEHUI:

L PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHITUN: XUMHUYECKUH QJICMCHT, aTOM,
MOJICKYIJIA, HOH, KaTUuOH, aHHOH, IMpoCTOC  BCIICCTBO, CJIOKHOC€ BF€IICCTBO, BaAJCHTHOCTBD,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKUCIICHUA, XUMHUYCCKAd PCAKIUA, XUMHUYCCKasl CBA3b, TEIUIOBOH
3pdexT peakuuu, MOJb, MOJAPHBIE O00BEM, pPACTBOp, DIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
QJICKTPOJUTHUYCCKAA AUCcouanus, peakiinu HOHHOTO O6MeHa, KaTaJn3aTop, XUMHYCCKOC PaBHOBCCHUC,
O6paTI/IMLIe u H606paTI/IMBIC pCakinr, OKHUCIHUTCIbHO-BOCCTAHOBUTCIIBHLIC PCAKIHUH, OKHUCIUTCIIb,
BOCCTAHOBUTCJIb, OKHUCJIICHUC W BOCCTAHOBJICHHC, AJJIOTPOIINA, aM(bOTepHOCTB, XUMHUUYECCKasl CBA3b



(KoBajleHTHAs, MOHHAs, METAJUIMYECKAs), KPUCTAJUIMUECKAsT PEIETKA, KOPPO3Usl METAJJIOB, CILIaBbI,
CKOPOCTb XUMHUYECKON pEakluy, NpeAesIbHO gomyctuMas koHneHnTpauus 11K BemecTsa;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHSITUH W MPUMEHSTh 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBpAICHUN;

J WCTIOJB30BAaTh XWMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIICHHS (OPMYyN BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIN;

J OTIPENIETISATh BaJICHTHOCTD U CTETICHb OKHCIICHUSI XUMHUYECKUX 2JIEMEHTOB B COSTUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTD BEIIECTB K ONPENeIEHHOMY KIIacCy COSAMHEHU 1o (hopMynam,
BHJI XMUMHYECKOW CBS3M (KOBaJIGHTHAs, MOHHAS, METANIMYECKAsi) B HEOPraHUYECKUX COCTUHEHUSX,
3aps]l MOHA IO XUMHYECKOW Qopmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPax HEOPraHUYECKUX
COCIMHEHUH, TUIT KPUCTATUYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbicha [lepuoanueckoro 3akona [I. . MenaeneeBa u 1IEMOHCTPUPOBATH €TI0
MMOHMMAaHHME: ONHUCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢Gopmy [lepuoanueckoil cuUCTEMbI
XUMUYECKUX DJJIEMEHTOB: pa3inyaTh TOHATHS «TJIaBHAas moArpymnmna (A-rpymma)» u «moOouyHas
noarpymnmna (b-rpynmna)», Mansie u 60JIbIINE TEPUOIbI, COOTHOCUTH 0003HAYCHUS, KOTOPhIE UMEIOTCS B
MEePUOANYECKOM TaOIHIIE, C YUCTOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKUX AJIEMEHTOB
(cocraB M 3apsn snapa, oOIllee YMCIIO EKTPOHOB U PACIPENEICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
00BACHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB AJIEMEHTOB M WX COEAMHEHUU B Ipeenax
MaJIbIX TIEPUOJI0B U TJIABHBIX TOATPYII C Y4ETOM CTPOCHHS KX aTOMOB;

J KJIacCU(PHUITMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTAHMYECKUE BEIIECTBA, XUMHYECKUE
peakiuu (MO YHMCIy W COCTAaBYy YYacTBYIOUIMX B pEAKUMU BEIIECTB, MO TEIIOBOMY 3¢ ¢eKTy, Mo
W3MEHEHUIO CTETICHEW OKHMCIICHHSI XUMUYECKHUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) 00mKe M crenupuieckue XUMHYECKHe CBONCTBA
MPOCTBIX M CIOXHBIX BEHIECTB, MOJATBEPXKAAs ONHCAHUE IMPUMEpPAMU MOJIEKYISPHBIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMI;

° COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKOW AUCCOIMALMM KHUCIOT, IIEJI0OYEH U COJIEH,
MOJIHBIE W  COKpalll€éHHbIE ypaBHEHHUS peakuuid HMOHHOTO OOMEHa, YpaBHEHMsI pPEaKIHii,
MTOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUUECKON CBA3U MEXY BELIECTBAMU Pa3JINYHBIX KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUU IOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

. MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUN B Pa3JIMUHBIX YCIOBUSIX;

. BBIYUCIIAT OTHOCUTENIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO 3JeMeHTa 1Mo (opMmyse COEIMHEHHUs, MAacCOBYIO JIOJII0 BEIIeCTBa B PacTBOpeE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKInH;

. coOnrofaTh MpaBWiIa MOJB30BAHUS XUMHUYECKOH TMOCYI0M U J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiia OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIECTB (aAMMHaKa U YIIIEKUCIIOTO Ta3a);

. MPOBOJIUTh PEAKIUH, NOATBEPKIAOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MyTEM XJIOPH-, OpOMUI-, HOAUM-, KapOoHaT-, hocdar-, cuanKar-, cyabdar-,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

. MIPUMEHSATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOW AESITEIIbHOCTH — aHaJIU3 U CUHTE3,
CpaBHEHHE, O0OOIIeHHEe, CHCTeMAaTH3allii0, BBISBICHHWE NPUYMHHO-CIEICTBEHHBIX CBSI3eH — s
M3Y4YEHUs CBOWCTB BEILECTB U XMMHUYECKUX PEAKIMIl, €CTECTBEHHO-HAYYHbIE€ METOJbl MO3HAHUS —
HaOIoIeHNE, U3MEPEHUE, MOJISIUPOBAHNE, YKCIIEPUMEHT (peaTbHBI U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE. 8 KJIACC

KosnyecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM IPOrPaMMBbI B Kontpoabubsie | [IpakTuueckue | (uHppoBbie)
cero padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pazjea 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusi — BakHast 00JIaCTh €CTECTBO3HAHUS U bubnuorexa [JOK
1.1 . 5 2 _
MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA https://m.edso0.ru/7f41837c
bubmmoreka [{OK
1.2 BemecTBa u XuMHYECKHE pEAKIUN 15 1 https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 20
Paznen 2. Baxkneiinme npeacTaBuTe/ i HEOPraHUYeCKHX BellecTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 1 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopon. [TorsiTue 0 KUCIOTaX U COTAX 8 1 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bopna. PactBopsr. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m. edsoo.ru/7f41837c
N bubnmuoreka [JOK
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHUM 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMenToB /. U. MengeneeBa. CTpoenne aToMoB.
XumMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepunoanueckuii 3akoH u [lepuoauueckas cuctema
3.1 xuMuueckux snemeHnToB /. M. Menneneena 7 bubinorexa LIOK
' T ’ https://m.edso0.ru/7f41837c
Crpoenue aToma
392 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubnuoreka [JOK
' BOCCTAHOBUTEJIbHBIE PEAKLIMU https://m.edsoo.ru/7f41837c
Hroro no paszneny 15
PesepBHOE Bpemst 3
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 6
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9 KUIIACC

KoanuecTBo 4acoB

Ne n/n | HammeHoBaHUe pa3eioB M TeM NMPOTPaMMBbl Beero Kontpoasnoie | Tpaxtuseckie DuiekTpoHHBIE (U POBDBIE)
o0pa3oBaTejibHbIEe pecypchl
padoThI padoThI
Paznen 1. BemecTBo U XMMHYecKHe peakMi
11 [loBTOpenue u yriyOieHne 3HaHUH OCHOBHBIX Pa3/elioB 5 1 Bubmmoreka LJOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX pPEeaKInuit 4 EH6H,HOTeKa IOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAS TUCCOIUANINSI. XUMUUECKUE PEAKIIUH B 8 1 1 bubauoreka LIOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3zaen 2. HeMeTanabl M UX COeTMHEHMSI
21 OO6mrast XxapaKTepUCTUKa XUMHIECKUX 3JIeMeHTOB VIIA- 4 1 bubmoreka [IOK
rpymmbl. [anoreHbt https://m.edsoo.ru/7f41a636
29 Oo6mas XapaKTePUCTHKA XHMHIECKHX SIIEMCHTOB VIA- 6 bubmmoreka [IOK
rpymimsl. Cepa u €€ coeMHEHMsI https://m.edsoo.ru/7f41a636
23 OO6mrast XapaKTepUCTHKA XHMHYECKUX JIEMEHTOB VA- 7 1 bubmmoreka [IOK
rpymmsl. A30T, hochop B UX COeNUHEHNS https://m.edsoo.ru/7f41a636
24 OO0mrast XapaKTepUCTHKA XHMHYECKUX dJIeMeHTOB IV A- 8 1 5 bubmmoreka [IOK
IpyIIblL. YTIEpOa U KPEMHHH U UX COSMHCHUS https://m.edsoo.ru/7f41a636
Uroro no pazueny 25
Pa3nen 3. MeTta/uibl M MX COeIMHEHHS
. bubmmorexa LIOK
3.1 Obumie CBOHCTEA METAIIOR 4 https:// m.edscl)lo.ru/7f41a636
3.2 Baxneiimme MeTanisl 1 UX COSIMHEHUS 16 1 2 Egggjﬁ;i%ié‘g?{fﬂ 412636
Uroro mo pazneny 20
Pazpnen 4. XuMus 4 OKpyxkawuias cpeia
4.1 BemectBa u MaTepuabl B )KU3HU YEIOBEKa 3 BHGH,HOTeKa HOK
https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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