Pabouyas nporpamma yyeOHoro npeamera «Xumus (0a30Bblii ypoBeHb)»

TpynoemkocTs: 136 akageMHUYECKHX YacOB

[epuon peanmmzarmu: 8-9 Kmacc

IIpeameTHbIe pe3yabTaThl 0 y4eOHOMY npeaMeTy « XuMus» (Ha 6a30BOM ypoBHe):
MPEJCTaBIICHHE O 3aKOHOMEPHOCTSX W TI03HABAEMOCTH SBJICHHWH TNPHUPOJBI, TOHHMMAaHUE
OOBCKTMBHONH 3HAYUMOCTH OCHOB XHUMHYECKOM HAyKH Kak oOOJacTH COBPEMEHHOTO
€CTEeCTBO3HAHMUs, KOMIIOHEHTa OOIIeH KyJIbTYphl M MPAKTUYECKOH NESTETHHOCTH YeJIOBEKa B
YCIIOBHSIX COBPEMEHHOTO OOIIECTBa; MOHMMAaHHE MECTa XUMHH CPEOH JIPYTrUX €CTeCTBEHHBIX
HayK;

BJIaJICHHE OCHOBAMH MOHSATHITHOTO aniapara i CHMBOJIMYECKOTO SI3bIKa XUMHH TSI COCTABIICHHUS
(dbopMynT HEOPraHWYECKMX BEIIECTB, YPABHEHWH XWMHUYECKUX PEaKIHii; BIIQJCHUE OCHOBAMH
xumuueckoit HomeHknarypsl (IUPAC u TpuBHanbHO) U yMEHHE UCIIONIB30BATh €€ JIJIsl PEeLeHUs
yueOHO-TIO3HABATEeNIFHBIX 33]ad; YMEHHE HCIIOJIb30BaTh MOJENU Ui OOBSICHEHUS CTPOCHUS
aTOMOB W MOJIEKYIT,

3) BJIajieHHE CHCTEMOM XUMHUYCCKAX 3HAHUH W YMEHUE TPUMEHSTh CUCTEMY XUMHUYECKHX 3HAHHIA,
KOTOpast BKIIFOYAET:

BaXHEHUINE XUMUYECKHAE TIOHSATHS: XUMHUYECKHH JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, POCTOE
U CIIOXXHOE BEIIECTBO, OJHOPOIHAS W HEOJHOPOJHAS CMECh, OTHOCHUTEIIbHBIC aTOMHAs H
MOJIEKYJISIpHAsI MACChl, KOJIMUECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00beM, OKCH]I,
KHCJIOTa, OCHOBAHUE, COJIb (CpemHsisl), XUMHUYECKasi pPeaKlMsl, peakui COCAUHEHHUS, PEeaKIHU
pa3NoKEHUsI, PEaKIUU 3aMEIECHUs, Peakluu OOMeHa, TerIoBo A((EeKT peakmuu, 5K30- U
SHIOTEPMHUUYECKUE PEAKIIMM, PAaCTBOP, MAcCOBasl J0JS XMMHUYECKOIO AJIEMEHTa B COEIWHEHUH,
MaccoBasi JI0Jis ¥ MTPOLIEHTHAs] KOHIIEHTPAIHsI BEIECTBA B PACTBOPE, PO aToMa, dJIEKTPUUECKUIN
CIIO aToMa, aTOMHasi OpoUTaib, paJnyc aToMa, BaJICHTHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, AJIEKTPOOTPULIATEIHHOCTD, MOJIAPHAS W HEMOJIApHasi KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b,
METaJUTMYECKasi CBs3b, KpHCTANIMUecKas penieTka (aroMHas, WOHHAsA, MeTaJUITMYecKasi,
MOJIEKYJISIpHAsi), MOH, KAaTHOH, AaHUOH, JJIEKTPOJIUT U HEIJICKTPOJIUT, SJIEKTPOJUTHUYECKAs
JUCCOIMALMS, PEaKUUd HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAaKIINY,
OKHUCJIUTEJIb U BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJICHUE, J3JEKTPOJIM3, XHUMHYECKOE
paBHOBecue, oOpaTUMble U HEOOpaTUMbIE pPEaKIHUH, CKOPOCTb XUMHUYECKOH peakiui,
Katajau3aTop, npeaensHo gonyctumas koHmnentpamus (I1/1K), kopposust Metanios, CIijIaBsbl;
OCHOBOIOJIATalONINEe 3aKOHbl XUMHUU: 3aKOH COXPAaHEHHUS MAacCChl, MEPHOJUMYECKUN 3aKOH
J.W1. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM XUMHUHU: aTOMHO-MOJIEKYJSIPHAS TEOpPHUs, TEOPHUS IEKTPOIUTHUECKON TUCCOLMAINY,
MPEJICTaBICHUS] O HAy4YHBIX METOJaxX I[IO3HAHUS, B TOM 4YHCIIE AKCHEPUMEHTAIbHBIX H
TEOPETUYECKUX METO/IaX UCCIIEeI0OBAHMUS BEIIECTB U N3YUCHUSI XUMHUYECKUX PEaKIIHii;
IIPEJCTaBICHHUE O NEPUOTUUECKOM 3aBUCMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB (paJnyc aToma,
3JIEKTPOOTPHUIIATEIBHOCTD), MPOCTBIX M CIOXKHBIX BEIIECTB OT TOJOXEHUS 3JIEMEHTOB B
[lepuoanyeckoit cucremMe (B MaJbIX IEPHOAAX U INIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS
aToMa; yMeHHue OOBSICHSTD CBSI3b M0JIOKEHHs AlieMeHTa B [leproindeckoii cucteme ¢ YuCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsj siapa, oOriee
YHCIIO0 AJIEKTPOHOB), paclpeesieHUEM IEKTPOHOB 110 SHEPTeTUYECKUM YPOBHSIM aTOMOB MEPBHIX
TpeX MEePUOI0B, KAJTU U KaJbIHS; KIacCU(DUIIUPOBATh XUMUYECKHUE DIIEMEHTHI;

yMEHHUE KJIacCU(PUIMPOBATh XUMHUECKUE JIEMEHThI, HEOPraHUYECKUE BEIECTBA U XUMHUYECKHE
peaKkMy; OINpeieNiaTh BaJCHTHOCTh M CTEMEHb OKHUCIEHHS XHUMHMYECKHX 3JEMEHTOB, BHJ
XUMUYECKOH CBSI3U U THI KPUCTAIIMUYECKON CTPYKTYpPhI B COCTUHEHUSX, 3aps]l MOHA, XapaKTep
Cpeabl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUI1), OKMCIUTENb U BOCCTAHOBUTEI;



YMEHHE XapaKTepu30BaTh QU3NYCCKHEC M XUMHUYECKHE CBOMCTBA MPOCTBHIX BEUIECTB (KUCIOPO,
030H, BOJIOpoJ, Tpadut, anmas, KpeMHHH, a30T, ¢hocdop, cepa, XJIOp, HATPHUM, KA, MarHHH,
KaJIbLIMM, aTFOMUHMM, 5K€JIe30) U CIOKHBIX BEIIECTB, B TOM YMCJIe UX BOJHBIX pacTBOPOB (Boa,
aMMHAK, XJIOPOBOJOPOJ, CEpOBOJOPOJ, OKCHUIbI M TuApokcuasl metaiwioB [ - IIA rpynm,
amtomunus, meau (1), nunka, xenesza (11 u III), okcunsr yrinepona (I u 1V), kpemuus (1V), azorta
u docdopa (III u V), ceper (IV u VI), cepuucras, cepras, a3oTucrasi, a3otHas, docdopHasi,
yroJibHasi, KPEMHUEBAasi KUCJIOTa U HUX COJIM); YMEHHE NPOTHO3UPOBATh M XapaKTEPU30BaATh
CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX COCTaBa W CTPOCHUS, MPUMEHEHUE BEIICCTB B
3aBUCHUMOCTH OT UX CBOMCTB, BOBMOXXHOCTh IIPOTEKAHUSI XUMHUECKUX TIPEBPAIICHUN B PA3IMUHBIX
YCIIOBUSIX, BIUSHUE BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYIO
MIPUPOIHYIO CPELLY;

YMEHHE COCTaBIIATH MOJIEKYJSPHbIE M WOHHBIC yYpAaBHEHHUS peakuuil (B TOM YHCIE peaKIuil
MOHHOTO OOMEHa U OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi), WUTFOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA HM3YYEHHBIX KIIACCOB/TPYINI HEOPraHUYECKUX BEIIECTB, B TOM YHCIIE
MOTBEPIKIAIOIINX TEHETHUYECKYIO B3aMMOCBS3h MEX1y HUMU;

YMEHHUE BBIYHCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COSIMHEHNH, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMUECTBO
BEIIIECTBA U €r0 Maccy, 00beM ra3oB; yMEHHE MPOBOJAUTH PACUETHI M0 YPABHEHUSIM XHMHUYECKUX
peaKIii ¥ HAXOIUTh KOJIMYECTBO BEIIECTBA, 00HEM M MAcCy PEareHTOB HIIA MTPOIYKTOB PEAKIUU;
BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO TO3HaHUs (HaOJII0IcHNE, H3MEPEHUE, SKCTICPUMEHT,
MOJISTMPOBAHNE) TP W3YUYCHHH BEIIECTB U XUMUYECKHUX SIBJICHHH; YyMEHHE CHOPMYIUPOBATH
poOJIeMy B TIPEIJTIOKUTH MYTH €€ PEIICHUs; 3HAHUE OCHOB 0€301acHOi paboThl C XUMHUYECKUMU
BEIIECTBAMU, XUMUYECKON MOCYI0H 1 1aO0paTOpHBIM 000pYI0BAaHUEM;

HaJIMYue MPAaKTHUYECKUX HABBIKOB IUIAHUPOBAHMS U OCYILECTBICHHS CICAYIOUIUX XMUMHUYECKUX
HKCIEPUMEHTOB:

M3Yy4eHUE U onKcaHrue GU3NIECKUX CBONUCTB BEIIIECTB;

03HaKOMJIEHHE C (PU3NUECKUMH U XUMUYECKUMH SBJICHUSMU;

OTIBITHI, WILTIOCTPUPYIOLIUE MPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIIHii;

M3Yy4eHHE CIIOCOOOB pa3/iesieHusl CMECei;

MOJIy4Ye€HUE KUCIOPOa U U3yYeHHE €r0 CBOMCTB;

MOJIy4ueHHUE BOJAOPOa U U3YUEHHUE ero CBOMCTB;

MOJIy4Y€HHUE YIIIEKHCIIOTO ra3a U U3y4eHue ero CBOMCTB;

MOJIyueHUE aMMHUaKa U U3y4eHHe ero CBONCTB;

MIPUTOTOBJICHUE PACTBOPOB C OIPEICIICHHOIN MacCcOBOIl J10JIell PaCTBOPEHHOTO BEILIECTBA;
MCCIIEIOBAaHUE U OTIMCAHUE CBOMCTB HEOPraHUYECKHUX BEIIECTB PA3INYHBIX KIIACCOB;
MPUMEHEHHE WHAMKATOPOB (aKMyca, METWUJIOpaHka W QeHondTanenHa) sl ONpeaesieHus
XapakTepa cpe/ibl B paCTBOPaxX KUCIOT U LIEI0Yei;

M3Y4YEeHHE B3aMMOJCHCTBHS KHUCIOT C MeETajUlaMd, OKCHUJAaMH METalIOB, PACTBOPUMBIMHU U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4eHUE HEePaCTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJIHOTO METajlia PYyruM U3 pacTBOpa COJIH;

uccienoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHUS U ITUHKA;

pElIeHHe SKCIEPUMEHTANbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COEIMHEHUI,;

pelieHne SKCIEePUMEHTAIbHBIX 33/1a4 10 TeMe «DJIEKTPOIUTHYECKAs JUCCOLMALINSY;

pelieHue 3KCepuMEHTaIbHBIX 3a/1a4 110 TeMe «BakHeie HeMeTaIbl U UX COEIMHEHUSD,;
pelieHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTauibl U UX COSUHEHU;
XUMUYECKUE HKCIIEPUMEHTHI, WLTIOCTPUPYIOLINE TPU3HAKKA NPOTEKaHUS PEAKIUi HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEaKIMM Ha MPHUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HMOHBI: XJIOpPHUA-, OpOMUI-,
noaun-, cyiabdar-, pochar-, kapOOHAT-, CUITUKAT-aHUOHBI, TUIPOKCH/I-UOHBI, KATUOHBI aMMOHHS,
MarHus, Kaublivs, aTFOMUHAS, Xene3a (2+) u xene3a (3+), meau (2+), nuHKa;



YMEHHUE NPEACTABIATh Pe3yJabTaThl IKCIIEPUMEHTA B ()OpME BBIBOJOB, J0KA3aTEILCTB, TPAPHUKOB
)41 T216J'II/II_[ W BBIABJIATH OMIIUPUICCKUC 3aKOHOMCPHOCTH,

BJIaJICHHE TIPAaBUIIaAMHU O€3011aCHOTO 0OpaIleHus C BEIIECTBAMH, UCTIOIb3YEMbIMH B TIOBCEIHEBHOM
KU3HHU, TPABUIAMHU TOBEICHUS B IIENAX COEPEXKEHHS 3JI0POBbS U OKpPY)KAIOMIeH MPUPOIHOM
CpCabl; MOHHMMAHUC BpCaa (OHaCHOCTI/I) BOSI[GI;’ICTBI/IH Ha JXHUBBIC OPraHHU3Mbl OIIPCACICHHBIX
BEUICCTB, CI10co0o0B YMCHBIICHUS W MPEAOTBPAIICHUA HX BPCAHOI'O BO3IICI>1CTBHH; IIOHUMAaHUEC
3HA4YCHUs KHUPOB, OCIKOB, YIIIEBOIOB ISl OPTaHU3Ma YEJIOBEKa;

BJIaACHHUC OCHOBaMH XUMHYECKOH T'paMOTHOCTH, BKJIIO‘IaIOHIef/'I YMCHHE IPaBUJIbLHO UCIIOJIE30BATH
HN3YUCHHBIC BCIICCTBA U MaTCPUAJIbL (B TOM YHCJIC MUHCPAJIBHBIC y2106p€HI/I$I, MCTaJIJIBI U CIIJIaBBI,
MPOJYKThl MEepepabOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOAOPOJOB (YIjisf, HPUPOJHOrO Trasa,
He(TH) B OBITY, CEIILCKOM XO35CTBE, Ha TPOU3BOJICTBE;

YMCHHUC YCTAaHABJIMBATH CBA3HW MCKAY PCaIbHO Ha6J'IIO)IaCMBIMI/I XUMHUUYECCKHUMHU SABJICHUAMU N
MpoLeccamMy, MPOUCXOSAIIUMUA B Makpo- U MUKPOMHpPE, OOBSACHATh NMPUUYUHBI MHOT0OOpa3us
BCIICCTB, YMCHHEC HWHTCTPUPOBATL XUMHUUYCCKUC 3HAHUA CO S3HAHHUAMHU [JPYyIrUux y‘~I€6HI>IX
MPEIMETOB;

npeAcTaBieHne o cdepax MnpodecCUOHATBbHON JeSTENBbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TCEXHOJIOTUAMH, OCHOBAHHBIMHW Ha JOCTHUIKCHHAX XUMHUYECKOH HAayKH, YTO
MO3BOJIUT O0YYaIOIIMMCS pacCMaTpUBaTh XUMUIO Kak chepy cBoel Oyayiiei mpodeccrnoHanbHON
NEeSITEeNIbHOCTH U ClIelaTh OCO3HAHHBIN BHIOOP XUMHH KakK MPOQUIBHOTO MPEAMeTa MPU Nepexoie
Ha YPOBEHb CPETHETO 001IeT0 00pa3oBaHus;

HaJM4yue OmbITa paboThl C pPa3IUYHBIMU HCTOYHMKAMH HMH(OpPMAMU MO XUMHM (HaydHas U
Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI); YMEHUE
00BEKTUBHO OIICHNBATh I/IH(l)OpMaHI/IIO 0 BCHOIECTBaX, HMX MPEBpalICHUAX W IIPAKTUUCCKOM
IIPUMEHEHUH.

Conep:xanue yueOHOro npeamera « XumMus (0a30Bblil ypoOBeHb)»

8 knacc. IlepBonauanpHbie XuMudeckue NoHATHS: [Ipenmer xumun. Ponk XuMun B )KU3HU
yenoBeka. Tena u BemecTBa. PU3MYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB.
[Tonatue o MeTodax MO3HAHUS B XMUMHUH. XHMHS B CUCTEeME HayK. UHMCThIE BEIIECTBA M CMECH.
CrocoObl  paszeneHus cMeceil. ATOMBI W MOJIEKYJbl. XUMHUYECKHE dJeMEHThl. CHMBOJIBI
XUMHUYECKUX d3JIeMEHTOB. [IpocThle W CIIOXHBIE BemIeCTBA. ATOMHO-MOJIEKYJISIPHOE YdYEHHE.
Xumuaeckass ¢Gopmyna. BajleHTHOCTP aTOMOB XHMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemiectB. OTHocuTenbHas aromMHas macca. OTHOCHTENBbHAas MOJICKYJspHAs macca.
MaccoBas 1078 XMMHYECKOTO 3JIEMEHTA B coeauHeHHH. PU3nMUecKue U XUMHUYECKHE SBJICHHUS.
XuMHu4decKass peaknuss M e€ Tpu3HaKU. 3aKOH COXpPaHEHUs MAacChl BEHIECTB. XHMHYECCKHE
ypaBHeHus. Kiaccupukanus XUMHUYECKUX peakiuil (COeTUHEHHs, Pa3JIoKEeHHUs, 3aMellleHus,
oOMeHa). XUMUYECKHIl SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCYAOH, C MpaBUiIaMu pabOThI
B JlabopaTopuu M npuéMaMu oOpalieHus ¢ JabopaTopHBIM O000PYAOBAHHEM; H3YYECHHUE H
onucaHue (PU3NYECKUX CBOMCTB 00pPA3IOB HEOPTaHUUYECKHUX BEIIECTB; HAOIIOeHUE (PU3NISCKHUX
(naBneHue BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KATIEHUE U KOHICHCAIUS BOJIbI) U
XUMUYECKUX (TOpEHHE CBEYM, NMPOKAIMBAaHWUE METHOM IPOBOJIOKH, B3aMMOJICHCTBHE Mea C
KHUCTIOTOM) sIBJICHUH, HAOIIOJCHWE W OMMCAaHWE TMPU3HAKOB MPOTEKAHMS XMMHUYECKUX peaKiuid
(pazmokeHue caxapa, B3aUMOJICWCTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapus, pa3iokKeHHEe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3auMoaeicTBUE kene3a ¢ pactBopoM conu menu(Il));
M3YyYeHHEe CIOCOOOB paslieneHus cMecel (C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BhIMTAPUBAHUE,
TUCTUIUTSIIMS, XpomaTorpadus), MpoBEICHHE OYUCTKM TOBAPEHHOW coJid; HAOMIOJCHHE U
ONMCAHUE pEe3yNbTAaTOB MPOBEJACHUS OIbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MAacCChl;
CO37aHKe MOJIeNIel MOJIEKYI (IIapOCTePKHEBBIX). BaxxHeilue npeacTaBuTe I HeOpraHMIeCKux
BemiecTB Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopoa — 31eMeHT U POCTOE BEIIECTBO.
Haxoxnaenue kuciopona B mpupoje, Gpusndeckne U XUMUYECKUE CBOMCTBA (peaKlUuyd TOPEHHUS).
Oxcunpl. [lpumenenue xucnopoga. CrnocoObl MONyYeHHUs KHUCIOpOJa B JIaDOpaTOpUU H
npoMeIeHHocTH. KpyroBopot kuciopona B mpupoje. O30H — alioTponHas MOAU(PHUKAIISL



kuciopoaa. TemnoBoi PQPeKT XUMHUECKOW peaku, TEPMOXUMHUYECKUE ypaBHEHHS, K30 U
SHIOTEPMHUUECKUE pPEAKIUHU. TOIIMBO: Yrojib M METaH. 3arps3HEHHE BO3/lyXa, YCUIIEHHE
napHUKOBOTO 3¢ dekra, paspylieHre 030HOBOTO ciiosi. Bo1opo  — 31eMeHT U IPOCTOE BEIIECTBO.
Haxosxnenue Boiopo/ia B mpupo/ie, (pu3nyeckre 1 XMMUIeCKue CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenusi. Kucnotst u conu. Konnuectso BeniectBa. Mok, MonsipHast macca. 3akoH ABOTaJipo.
MouisipHblii 00BEM ra3oB. Pacuérel Mo XuMHUYeCKUM ypaBHEHUSIM. PU3nyecKue CBOWCTBA BOJBI.
Bona xak pactBoputeinb. PactBopbl. HacblllieHHbIE 1 HEHACBILIIEHHBIE pacTBOPBI. PacTBopuMoOcCTh
BelecTB B Boje.l MaccoBasi 110y BellecTBa B pacTBOpe. XHUMHUYECKUE CBONCTBA BOJBI.
OcHoBanust. Posb pacTBOpoB B IpUpOJie U B KU3HU 4yejoBeka. KpyroBopoT BOJbl B MpUpPOJE.
3arpsisHeHUE TPUPOAHBIX BoJA. OxpaHa © OYUCTKAa MNPUPOAHBIX BoA. Kiaccuduxarus
Heopranudeckux coeauHeHuil. Oxcunapl. Kiaccudukanms OKCHIOB:  cojeoOpasyromue
(ocHOBHBIE, KHCIOTHBIE, am(pOTepHbIE) W HecosneoOpasyromme. HomeHkmaTypa OKCHIOB
(MexTyHapoHas U TpuBHaibHas1). PU3NUYeCKUe U XUMHUYECKHUEe cBoiicTBa okcuaoB. [lomyuenue
okcuaoB. OcHoBanus. Knaccugukanus oCHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui (MeXIyHapoJHass W TpHuBHaJbHasA). DU3NUECKHE U XUMHUYECKHE
cBoiictBa ocHoBaHui. [lomyuenue ocHoBanuil. Kucnorel. Kiaccudukanms —kucior.
Homenknarypa kuciot (MexayHapoAHast U TpuBUabHast). OU3NUecKre U XUMUYECKHE CBONCTBA
kucinotT. Psag aktuBHocTy metaimioB H. H. bekerosa. [lonyyenue kucinot. Conu. Homenkiarypa
coyieil (MeXAyHapoaHas W TpUBHAIbHAs). (DU3NUYECKHME W XHMHUYECKHE CBOWMCTBA COJICH.
[Tonyyenue coneil. ['eHeTmueckas CBs3b MEXKAYy KIAaCCaMH HEOPraHUYECKHUX COEIMHEHHM.
XHWMHWYECKUN JKCIEPUMEHT: KaueCTBEHHOE OINPENEIICHHE COACPKAHUSA KHCIOpOJa B BO3IYyXE;
MoJiyueHue, coOupaHHe, paclo3HaBaHME M M3YYEHHE CBOMCTB KHUCIOpOAa; HaOI0AeHNe
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHHKHOBEHHUS U MPEKpaIleHUs TOpeHus
(moskapa); 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIOB U ONTMCAHNE UX CBOMCTB; MOJy4eHUE, COONpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB BOAOPOIa (TOpeHre); B3aMMOAeHCTBHE BOIOPOAA C OKCUIIOM
Menu(Il) (BO3MOXXKHO UCHOJMB30BAaHUE BHUICOMATEPUATIOB); HAONIOJACHHE OOpa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIIEJOBAaHWE OCOOCHHOCTEH pacTBOPEHHUS BEHIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MacCOBOM J10J1€M paCTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBHE BOJLI C MeTaUIaMHd (HATpHeM ©  KaiblueM) (BO3MOXKHO
UCII0JIb30BaHNE BUCOMATEPUATIOB); OMPEICIIEHUE PACTBOPOB KUCIOT M IIENOYEH € MOMOIIBIO
WHJUKATOPOB; HCCIEJA0BaHUE OOpa3lloB HEOPraHWYECKUX BEUIECTB pA3IUYHBIX KJIACCOB;
HaOJI0/IeHNEe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpAaX KHUCIOT U IIEJIOYeil; M3ydeHue
B3aumo/ieiicTBus okcuaa meau(Il) ¢ pactBopoM cepHOI KUCIOTHL, KHUCIOT ¢ METAJJIaMH, peaKui
HEWTpalIU3alny; OJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METalla APYyruM
W3 pacTBOpa COJM; pEUICHUWE OSKCIEPUMEHTAIbHBIX 3ajady 1o Teme «BakHeine Kiacchbl
HEOPraHu4YecKuXx coequHeHui». Ilepuoanueckuii 3akon u Ilepuoauueckas cucreMa XUMHUYECKUX
anemeHntoB Jl. M. MengeneeBa. CtpoeHue aroMoB. Xumudeckass CBsA3b. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE peakiuu. llepBble MOMBITKH KiIacCU(DUKAIIMM XUMUYECKHX 3JIEMEHTOB.
[TonsiTHE O TpyIIIAX CXOAHBIX AIEMEHTOB (IIETOYHBIE U IIETOYHO3EMETbHBIE METAJLIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amQOTepHbIE OKCHIbI W THAPOKCHUIBI.
[Tepuonnueckuii 3axoH. Ilepuonnueckas cucrema xumuueckux sneMeHToB J[. M. Menneneesa.
Kopotkonepuoanass u miuHHONEpuoaHas ¢opMmbl Ileproauueckoil cHCTEMBI XUMHYECKHX
anemenToB /. 1. Menneneesa. Ilepuoasl u rpynmsl. OU3HYECKUN CMBICI ITOPSAAKOBOTO HOMEPA,
HOMEPOB IepuoJia U rpymnmsl aneMenTa. Ctpoenne atoMoB. CocTaB aTOMHBIX siiep. M3oTomsl.
OnexktpoHbl. CTpoeHHE 3MIEKTPOHHBIX 000JIOYEK aTOMOB MHEpBHIX 20 XMMHUYECKHX 3JIE€MEHTOB
[Tepuonnueckon cucremsl 1. 1. Menneneesa. XapakTepucTuka XMMUYECKOTO AJIEMEHTA T10 €r0
nonoxenuto B Ilepuogmueckoit cucreme Jl. M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
paanyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAIMYECKMX W HEMETAIIMYECKUX CBOMCTB IO
rpynnaM W nepuojgaMm. 3HaueHue Ilepmommueckoro 3axkoHa u Ilepumonmdeckoil cHCTEMBI
XMMUYECKUX DJIEMEHTOB I pa3BUTUA Hayku W npaktuku. JI. M. MenneneeB — y4€HbI U
rpaXIaHWH. XUMHYecKas CBs3b. KoBaneHTHas (MOJSpHAas W HEMOJSIpHAs)  CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX dJ1eMEHTOB. MoHHas cBsa3b. CTeneHb OKHUCICHMS.



OKHCAUTENBPHO-BOCCTAHOBUTENbHBIE peakiuu. Ilpoliecchl OKHCIEHMST M BOCCTAHOBJICHMSL.
OKuCIUTENM M BOCCTAHOBUTENH. XHUMHYECKHH SKCIIEPUMEHT: H3yueHHE OOpas3loB BEIIECTB
METaJJIOB M HEMETAJIOB; B3aUMO/IEHCTBHE THIPOKCH/A [IMHKA C paCTBOPaMH KHUCIIOT U IIEJI0UeH;
IIPOBEJICHUE ONBITOB, MIUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIU
(ropeHue, peakuuu pasjOKEHUs, COEAMHEHHUs). MexnpeameTHsle cBs3u: Peanuzanus
MEKIIPEIMETHBIX CBSI3€H MPU N3yYCHUN XUMHUH B 8 KJTacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BaHHE
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATHHA, SBISIOIIUXCS CUCTEMHBIMHU IS
OTJIEIbHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOIO IuKiIa. OOIIMe eCTeCTBEHHO-HAYyYHbIE MTOHSITHSL:
Hay4yHbI (paKkT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIM3, CUHTE3, Kilaccu(uKalus, NepUoJUYHOCTD,
HaOJI0/IeHNe, HKCIIEPUMEHT, MOJICTTUPOBAaHNE, U3MEPEHUE, MOJIENb, sBIeHne. DU3uKa: MaTepus,
aTOM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYIIA,
ANIEKTPUYECKUI 3apsii, BELIECTBO, Telo, OO0BEM, arperaTHOE€ COCTOSTHHE BELIECTBa, ras,
¢u3nyeckue BENMYUHBI, EIUHUIBI U3MEPEHUS, KOCMOC, MIaHeThl, 3BE31bl, ComnHie. buonorus:
¢doTocunTes, npixanue, ouochepa. ['eorpadus: armocdepa, rugpocdepa, MUHEpPaAIbl, TOPHBIE
MOPO/bI, MOJIE3HbIE UCKOTaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 xmacc. BemectBo m xumudeckas peaknms. [lepmoanmdecknii 3akoH. llepmommueckast
cucrema xumuueckux anemeHtoB [[. M. MenneneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTU B
W3MEHEHHH CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOJNOB, KU, KaIbIUS U WX
COEJIMHEHUI B COOTBETCTBUU C MOJIOKEHNEM 31eMeHTOB B [lepuoiuueckoii CuCTeMe U CTPOEHUEM
ux aromMoB. CTpoeHHe BeIllecTBAa: BUbl XMMHUECKON CBS3H. THIBI KPUCTAIIIMYECKUX PEUIETOK,
3aBHCHUMOCTbH CBOMCTB BEI[ECTBA OT THMA KPUCTAUTMYECKON PEMIETKH U BUJIa XUMUYECKOM CBSI3H.
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB (MeXAyHapOAHAs U TPUBUAJIbHASA).
XUMUYECKHE CBOMCTBA BEIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJjaccaM HEOPraHMYecKuxX
COEJMHEHUH, T'€HETHYEeCKasi CBs3b HEOpPraHuYeckux BemiecTB. Kiaccuduxanus XuMUYECKHX
peaKuuii Mo pazIMyHbIM IPU3HAKaM (110 YUCILY U COCTaBYy y4aCTBYIOIIUX B PEaKIH BELIECTB, MO
TEIIOBOMY 3((eKTy, MO H3MEHEHUIO CTENEHEH OKHUCIEHUS XUMHUYECKHUX OJIIEMEHTOB, IO
oOpaTuMOCTH, 1O Yy4YacTHUIO KaTajau3aropa). OK30- M  SHIOTEPMUYECKUE PEaKIUHu,
TepMOXHUMHUYECKHE ypaBHeHUs. [loHsATHE O ckOpocTH XuMHUYecKoW peakuuu. [loHsTue 006
00paTUMBIX U HEOOPAaTHUMBIX XUMUYECKUX peakuusx. [IoHATHEe 0 TOMOIreHHBIX U T'€TepPOTrEeHHbIX
peakuusx. [onstue o xumuueckoM paBHOBecHU. DAKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKOH
PEaKIMU ¥ NOJIOKEHHE XUMUYECKOro paBHOBeCHS. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
JIEKTPOHHBIA OaJlaHC OKUCIINTEIIBHO-BOCCTAHOBUTENIbHOW peakuuu. COCTaBieHHE YpaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI € UCIIOJIb30BAaHUEM METO/1a MEKTPOHHOTO OanaHca.
Teopus 31eKTPOINTHUECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JauCCOLMAlMM BEIECTB C Pa3IUYHBIMU BHJAMH XUMHYeCKOH cBs3u. CreneHb
mucconranuu. CuibHble W cialble 37eKTpoJuThl. Peaknuu HMOHHOrOo oOMeHa. YciloBUS
IIPOTEKaHMsI peakluii MOHHOTO OOMEHa, MOJIHbIE U COKpAIEHHbIC HOHHBIE YPABHEHUS peaKIuil.
CBolicTBa KHUCJIOT, OCHOBAaHUH M cojlell B CBeTe MPEACTABICHUNH OO0 3UIEKTPOIUTUUYECKOMN
mucconuanuu. KadectBeHHble peakiuy Ha MoHBL. [loHsATHE O ruaposmse cosiei. XUMUUECKUI
HKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEISIMU KPUCTAIIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB
— METaJUIOB M HeMeTauioB (rpadura W anmasa), CIOKHBIX BEIISCTB (XJIOpHAa HATpHsA);
HCCIIe/IOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pEakUuu OT BO3JAEHCTBHS Ppa3IMUHBIX
(bakTOpOB; HMCCIEOBAHNE AIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IMpoliecca AUCCOLMALINU
KHCJIOT, 1esioueii U coselt (BO3MOYKHO MCIIOJIb30BaHUE BHJICOMATEPUAIIOB); TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKK TMPOTEKaHHWs peakuuid MOHHOro oOMeHa (oOpa3zoBaHHE OCajKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHME BOJbI); OINBITOB, WUTIOCTPUPYIOIIUX HPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIX PEaKUUi (TOpeHHe, PeaKklMu Pas3sIoKEHHs, COeIMHEHMs); paclo3HaBaHHE
HEOPraHMYeCKUX BEIIECTB C IIOMOINBI0O KAUYeCTBEHHbIX pEaKkIHMii Ha HOHBI; pelIeHue
SKCTIIEpUMEHTANbHBIX 3a1au. Hemeramnsl 1 ux coequnenus: OO0Imas XxapakTeprUCTHKA TaJOT€HOB.
OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENeHU OkucieHus. CTpoeHue u pusnueckue
CBOMCTBA IPOCTBIX BELIECTB — TaJOreHoB. XHMMHMUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa
(B3auMoO/IelicTBUE ¢ METAJUIaMU, HEMETaJUIaMH, 1iesoyamMu). XiaopoBoaopol. CossiHast KMCI0Ta,



XMMHMUYECKHUE CBOICTBa, IOJydeHHE, INpUMEHeHue. JlelicTBue xjopa W XJIOpOBOJAOpOJAa Ha
OpraHu3M 4YelloBeKa. BakHeimne XJIOpuabl M HMX HaxoXJAeHue B mpupoxae. OOmas
XapakTepucTuka smeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHu okucneHus. CtpoeHne u pu3nuecKue CBOUCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AJOTpOIHBIE MOJU(HUKAINK KACIOPOAa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOI,
CTpoeHue, GU3NIEeCKue U XUMHUECKHE CBOWCTBA. OKCHIIBI Cephl KaK MPEICTABUTENN KHUCIOTHBIX
okcuoB. CepHas KHUCIOTa, PU3NYECKUE U XMMMUYECKHE CBOWMCTBA (0OIIME KaK MpeICTaBUTEIS
KJlacca KUCIOT U cnenududeckne). XUMAYECKHE PEaKIINH, JIeKAIIUEe B OCHOBE MPOMBIIIIIEHHOTO
criocoba mosrydeHus: cepHod KucioTel. [Ipumenenne. Coym CEepHOM KHUCIIOTHI, KadyeCTBCHHAS
peakuusi Ha cyiabgar-uoH. HaxoxaeHue cepbl U €€ COEAUHEHMM B INpHpoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAIoIEed cpeabl COEAMHEHUSMM cepbl (KUCIOTHBIE M0XKAW, 3arpsi3HEHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro npeaoTBpaiieHus. OOmas XxapakTepuCcTHKa JIEMEHTOB VA -
rpynnbl. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTepHbIE CTENEHM OKHCIEHUs. A3OT,
pacnpocTpaHeHue B MpHUpoje, (U3MYecKMe M XHUMHUYecKkue cBoiictBa. KpyroBopor azora B
npupojae. AMMHaK, ero pU3ndeckre U XMMHUECKUe CBOMCTBa, MoTydyeHue U npuMenenue. Coau
aMMOHMSI, X (PU3UYECKHE U XMMHYECKHE CBOMCTBA, mMpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUs. A30THAas KUCIOTa, €€ MojyuyeHune, pu3ndeckue u XMMHIeCKHe CBOMCTBA (001Ime
KaK TpEeJCTaBUTENsl Kiacca KUCIOT U cnenududeckue). Mcnosb3oBaHWe HUTPATOB U cojieit
aMMOHMSI B Ka4eCTBE MUHEPAJIbHBIX y100peHnil. XUMHUECKoe 3arpsa3HeHHE OKPYKatoIleld cpebl
COEIMHEHUSIMH a30Ta (KUCIOTHBIEC A0XKIU, 3arpsi3HEHUE BO3/1yXa, MOYBbI U BO10EMOB). Docdop,
ajutoTponHbie  Momudukaruu - gocdopa, QuUMUECKHe W XUMHUYECKHE CBoicTBAa. OKCH
docthopa(V) u dochopHas kucmora, (Pu3MUecKne W XUMHYECKHE CBOWMCTBA, IOJIyUYCHHUE.
Hcnonb3oBanue ¢ocdaroB B KadecTBe MHHEpAIbHBIX ynoOpeHuil. OOmas xapakTepHCTHKa
aneMeHTOB [VA-rpynmbl. OcCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCIICHUS.
VYrinepon, amioTpomnHble MOAW(UKAINK, pacHpoCTpaHEHHWE B Tpupone, (usnueckue u
XUMUYecKrue cBoicTBa. Ancopobums. KpyroBopot yriepona B mpupoae. OKCuapl yriepoaa, ux
¢duznyeckue W XUMHYECKHE CBOICTBa, JEMCTBME HA JKUBbIE OPTraHU3MBI, MOJIyY€HUE W
MPUMEHEHHE. DKOJIOTHYECKHE TMpoOJieMbl, CBsi3aHHbIe ¢ okcuuoMm yriepoaa(lV); rumoresa
rJ100aTbHOTO MOTEIUICHHUs KIIMMaTa; MapHUKOBBIM 3QQekT. YronbHas KUCIOTa U €€ COJH, UX
¢busznueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE U IpuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHkI. Mcnonb30Banne kapOOHATOB B ObITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM
xo3siictBe. IlepBoHavanbHble TOHSTHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, STHIIEH, alleTHJIeH, dTaHOJ, TJHUIEpUH, YKCycHas KucioTa). Mx cocraB u
XuMHuueckoe crtpoeHue. l[loHATne O OMONOTMYECKM BaXXHBIX BEIIECTBAX: JMKUpPaX, OeIKax,
YIIEBOAAX — W UX POJM B JKU3HU 4YeloBeka. MaTepuaiabHOE E€IUHCTBO OPraHUYECKUX U
HEOpraHuueckux coenauHeHuil. Kpemuuii, ero ¢usnueckre 1 XMMHUYECKHE CBOICTBA, MOJTy4YEeHUE
u npumenenue. CoenuHeHus KpemMHuss B mnpupoae. OOmme mnpeacraBieHuss 00 OKcUIE
kpemuusA(IV) u kpemHueBod kucnote. CHUIUKAThl, UX HUCIOJb30BaHHWE B OBITY, MEIUIMHE,
MIPOMBIIITIEHHOCTH. BaskHelre cCTpouTenbHble MaTepUalibl: KEpaMuKa, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [IpoGnembl 0Ge30MacCHOTO  HCIOJIB30BAHMSI CTPOHUTENBHBIX MAaTEpUaJOB B
MOBCETHEBHON JKM3HU. XHMHUYECKUH OSKCIEPUMEHT: H3Yy4eHHE OO0pa3loB HEOPraHUYECKUX
BEILIECTB, CBOMCTB COJISTHOM KHCJIOTBI; TPOBEJACHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U
HaOO/IeHNe MPU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTpaxkaromue (pu3ndeckue M XUMUYECKUE
CBOMCTBA TaJOT€HOB M UX COEJUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHJICOMATEPHAIIOB);
O3HAKOMJIEHHE C 00pa3lamMM XJIOpUAOB (TalOreHu10B); 03HAKOMJICHHE ¢ 00pa3liaMu cepbl U e
COEMHEHUSIMH (BO3MOXKHO HCIOJIBb30BaHHE BHUJAEOMATEpHUaoOB); HaONIOJEHHE Tpoliecca
oOyrnuBaHUs caxapa TMOJ JACWCTBHEM KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHI, H3Y4YECHHE
XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOW KHMCIOTHI, POBEICHHE Ka4eCTBEHHOW peakuuu Ha
cynb(ar-uoH M HaOMIOJEHUWE MpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HUECKUMHU
cBOicTBaMH a30Ta, Gochopa U UX COSAUHEHUNA (BO3ZMOKHO HCIIOJIb30BaHUE BUEOMATEPHAJIOB),
oOpa3uaMu a30THBIX U (POCHOPHBIX yHOOpPEeHMH; MoJlydeHHe, coOMpaHue, pacro3HaBaHUE U
M3YyYeHHE CBOMCTB aMMHAaKa; MPOBEACHNE KAYeCTBEHHBIX pEaKluii Ha HOH aMMOHUS U docdar-



MOH U U3YYECHHME IIPU3HAKOB MX MPOTEKAHHUs, B3aMMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM
KHCIIOTBI C MeIbl0 (BO3MOXHO HCIIOJB30BAHUE BHJICOMATEPUAIOB); HU3Y4YEHHE MOJeei
KPUCTAIMYECKUX PEmETOK anmasza, rpadura, (QyaepeHa; O3HAKOMIIEHHE C IPOIECCOM
aacopOIMu pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTHUBOTA3Q;
MOJIy4eHue, COOMpaHue, paclio3HaBaHWE M M3YyYCHUE CBOWMCTB YIJICKUCIIOTO Ta3a; MPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX MPOTECKAHUS;
03HAKOMJICHHUE C TMPOAYKIMEH CHUIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1Mo TeMe «BakHele HeMeTaJTbl U UX COSMMHEHUs. MeTallibl U uX coeuHeHus: Oo0mmas
XapaKTEPUCTHKA XUMHUYECKUX DJJIEMEHTOB — METaUIOB HAa OCHOBAHMU HUX TOJOXKCHHUS B
Ilepnoanueckoit cucreme xumudeckux 3ieMeHToB . M. MenzeneeBa M CTPOEHHsSI aTOMOB.
Crpoenue meramioB. MerauMueckas CBA3b WM MeETaJUIMUECKas KPUCTAUIMYECKasl PeIéTka.
DNEeKTPOXUMHUYECKUN psAJl HaNpsHKEHUW MeTauioB. Du3nyueckue M XUMHUYECKHE CBOWCTBA
MeTtaioB. O0me crnocoObl NOIy4YeHHus: MeTauloB. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE
CrocoObl 3aUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, JIOPAJIIOMMHMM, OpOH3a) M HX
MpUMEHEHHE B ObITY U TTpoMbIliIeHHOCTH. [1{enounsie MeTamibl: nojoxenue B [lepuoaunaeckoit
cucreme xumuueckux sneMeHToB [[. M. MeHneneeBa; CTpoeHHME HX aTOMOB; HAXOXJICHHUE B
npuposae. dusnyeckre U XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kaius). Okcuabl U
TUAPOKCHUIBI HaTpusi W Kanus. [IpuMeHeHue IEeIOYHBIX METAUIOB U WX COSAUHEHUH.
[[lerouyHO3eMENBHBIE META/UIBl MarHui M KalblMil: mojokeHue B llepuonnueckoil cucreme
xuMuueckux snemeHToB J[. M. MeHnneneeBa; CTpOCHHE WX aTOMOB; HAXOXKJICHHE B MPHUPOJIE.
®uU3NYECKEe U XUMHYECKHE CBOMCTBAa MarHus M Kajblus. BaxHelllne COeIMHEHUS KalbIMs
(oxcun, ruapokcua, conun). KECTKkocTh BoIbI U cIOCOObI €€ ycTpaHeHUs. AJTIOMUHUN: TIOJIOKEHUE
B Ilepuonnueckoit cucreme xumMuueckux sneMmeHToB J[. M. MenpaeneeBa; cTpoeHHe aroma;
HaxoxJeHue B mpupone. dusnyueckne M XUMHYECKHE CBOWCTBA aIIOMUHUSA. AMQOTEepHBIE
CBOIMCTBa OKCHJA U TUIApOKcuja amomuHus. JKene3o: mosoxenue B Ilepuoamyeckoil cucreme
xuMuueckux snemeHtoB JI. . MeHneneeBa; CTpOEHHE aToMma; HAxXO0XJECHHE B MPUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBa xene3a. Okcuubl, Tuapokcunbl U cosm kenesa(ll) u
xene3a(lll), ux cocraB, cBOWCTBa M TMOJy4eHHE. XUMHUYECKUN DKCIEPUMEHT: 03HAKOMJICHUE C
oOpa3llaMi METaJUIOB U CIUIaBOB, MX (U3NYECKUMH CBOWCTBAMHU; HU3yUYEHHUE pEe3ylIbTaTOB
KOPpPO3UHM  METAUIOB  (BO3MOXKHO  HCIOJb30BAaHUE  BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalblUsg W HATpusi C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); HCCJIEOBAHUE CBOMCTB KECTKOM BOJBI; Ipoliecca TOPEHUs JKele3a B
KUcIopoae  (BO3MOXHO  HCHOJBb30BAHUE  BHJIEOMATEPUANIOB); IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKIMil Ha HOHBI (MarHus, KaJabllus, aTFOMUHUS, ITMHKa, sxene3a(ll) u sxkeneza(Ill),
meau(Il)); nabmronenue u onucanue MPOLUECCOB OKPALIMBAHUS TUIAMEHN HOHAMU HATPUS, KU U
KanbIusl (BO3MOXHO KCIIOJIBb30BaHHE BUICOMATEPHUAIIOB); UCCIeOBaHHEe aM(OTEPHBIX CBONCTB
TUAPOKCHUIA ATIOMHHHUS M TMAPOKCHAA LIMHKA; PELICHUE SKCIIEPUMEHTANbHBIX 3a7ad MO0 TeMe
«BaxHelmme MeTauibl U UX COEIUHEHUs». XUMHUA U OKpyXkatoas cpena: HoBble Marepuansl 1
TexHoJsioruu. BemiectBa U Marepuansl B OBCEAHEBHOM KU3HHU YEJIOBEKA. XUMUS U 3J0POBBE.
be3omnacHoe ucnosibp30oBaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouns mpu
XUMHUYECKUX OXOrax MU oTpaBieHUsiX. OCHOBBI 3KOJOTMYECKONM I'PAMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpYXKalollel cpensl (TpeaenbHas AonmycTuMas KoHeHTpanus semects — [1JIK).
Ponp xumum B perieHud sKonoTHYecKuX mpobiem. [IpupoaHble MCTOYHHUKH YTIEBOJOPOIOB
(yronp, mOpuUpOHBIA Ta3, HEPThb), NPOAYKTHI HX TepepaboTKU, HUX polb B OBITY U
MPOMBIIITIEHHOCTH. XHUMHYECKUN OJKCIEPUMEHT: HU3ydeHHEe OO0pas3IoB MaTepHalioB (CTEKJIO,
CIUIaBbl ~METAJJIOB, MOJMMEPHbIE MaTepuaibl). MexnpenMeTHsle CBs3u: Peanuzanus
MEXIPEIMETHBIX CBSA3EH IPU U3yYeHUH XUMUU B 9 KJlacce OCYIIECTBIISAETCS Yepe3 UCII0Ib30BaHNE
KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHSTHHA, TaK W TOHSITHHA, SBISIOMIUXCS CHCTEMHBIMH IS
OTJICBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO Iukia. OOIIe ecTeCTBEHHO-HAyYHbIC MTOHSITHS:
Hay4yHBI (aKkT, TUNOTE3a, 3aKOH, TEOPHsl, aHANM3, CUHTE3, KIacCU(PUKaAIUs, MEePUOTUTHOCTD,
HaOO/IeHNe, OSKCIEPUMEHT, MOJEIMPOBAaHUE, H3MEPEHHE, MOJIeNb, SBICHUE, MapPHUKOBBIN
addekT, TexHoNmorus, MaTepuansl. Ou3uka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,



HYKJIWJ, M30TOIbI, paJUOaKTUBHOCTb, MOJEKYJa, 3JIEKTPUUECKUNH 3aps]l, IPOBOIHUKH,
MOJTyIIPOBOIHUKH, JUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOsIHHUE
BEIIECTBA, Ia3, PacTBOP, PAaCTBOPHUMOCTb, KPUCTAJUIMYECKas PEIIETKA, CIUIABBI, (H3HUECKHUE
BEJIMYMHBI, €IUHUIBI U3MEPEHMS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHEThI, 3BE3abI, CoJHIE.
buosorusi: ¢orocunTes, npixanue, Ouocdepa, -dKocuCTEeMa, MHHEpaIbHBIE YIOOpEHHUS,
MHUKPOJIEMEHTBI, MaKpO3JEeMEHTHl, NHTaTeNbHbIe BemecTBa. leorpagus:  aTmocdepa,
ruzpocdepa, MUHEPAJIbl, TOPHBIE TOPO/IbI, IOJIE3HbIE HCKOTIAeMbIe, TOIUIMBO, BOJAHBIE PECYPCHI.

2. Ilmanupyemble pe3yinbTaThl OCBOEHHsI y4eOHOTO Tmpenmera «Xumus (0a30BbIi
YPOBEHb )»

JIM4HOCTHBIE PE3YIIbTATHI:

JIMuHOCTHBIE PE3yJBTaThl OCBOEHHSI TMPOTPaMMBI OCHOBHOTO 0OIIero oO0pa3oBaHUS
JOJKHBI OTpa)kKaTh TOTOBHOCTb OOYYaroIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHBHBIX
LIEHHOCTHBIX OpPHEHTALUHd M PACUIMPEHUE ONbITAa JIEATEIBHOCTH HAa €€ OCHOBE U B IIpOIECCE
peayin3ali OCHOBHBIX HaIllpaBJI€HUH BOCIIUTATEIbHON JESITENLHOCTH, B TOM YHCIIE B YaCTH!

1) rpaxIaHCKOTO BOCIIMTAHMS: TOTOBHOCTb K BBITIOJIHCHUIO O0S3aHHOCTEH rpaIaHWHA U
peaM3aluu ero rnpas, yBaKe€HUE MpaB, CBOOO U 3aKOHHBIX HHTEPECOB IPYTUX JIFOJICH; aKTUBHOE
ydyactue B KHM3HU ceMbd, OpraHumsalnyy, MECTHOTO COOOINECTBa, POJHOTO Kpas, CTpaHbl;
HenpusiTHe JIO0bIX (OpPM SKCTpEeMH3Ma, IUCKPUMHHALIMK; TOHHMAHHUE pOJIM PAa3IUYHBIX
COLIMANIbHBIX MHCTUTYTOB B KU3HU YEJIOBEKA; MpeACTaBleHue 00 OCHOBHBIX IpaBax, CBOOOIaxX U
0053aHHOCTAX T'paXJIaHWHA, COLMABHBIX HOPMax U NMpaBUJIaAX MEXJIMYHOCTHBIX OTHOIIEHUH B
MOJIUKYJIBTYPHOM ¥ MHOTOKOH()ECCHOHAIbHOM OOIIEeCTBE; MpeACTaBleHne o crocobax
MPOTUBOACUCTBUSI KOPPYNIUHU; TOTOBHOCTh K pPa3HOOOPa3HOW COBMECTHOW JeATEIbHOCTH,
CTpeMJICHHE K B3aWMOINOHMMAHHIO U B3aUMOIIOMOIIM, AKTUBHOE Y4YacTHE B MIKOJBHOM
CaMOYNpaBJ€HUH; TOTOBHOCTh K YYacTUIO B TyYMaHUTapHOW JESITEIbHOCTH (BOJIOHTEPCTBO,
MTOMOIIb JIFOJIIM, HYKJIAIOIUMCS B HEM).

2) MaTpHOTHYECKOTO BOCIIMTAHUS: OCO3HAHHE POCCHICKOM IPayKIaHCKOM MICHTHIHOCTH B
MOJIUKYJIBTYPHOM M MHOTOKOH(ECCHOHAJIbHOM OO0IeCTBE, MPOSIBICHHE MHTEpeca K MO3HAHUIO
POIHOTO $53bIKa, UCTOPUH, KYIbTYypbl Poccuiickoii @enepanuu, cBOero kpas, HapoJaoB Poccuu;
LIEHHOCTHOE OTHOILIEHHE K JOCTIKEeHUsIM cBoeil Ponunebl - Poccun, k Hayke, HCKYCCTBY, CIIOPTY,
TEXHOJIOTUSIM, OO€BBIM MOJBUTAM U TPYIOBBIM JOCTMXKEHHUSM HapoJa; YBaK€HHE K CHMBOJIAM
Poccun, rocynmapcTBeHHBIM NIpa3JHUKAM, HCTOPUYECKOMY W MPUPOJHOMY HACIEAUIO H
MaMSATHUKAM, TPATUIUSAM Pa3HbIX HAPOJOB, MPOKHUBAIOIINX B POTHON CTpaHe.

3) 1yXOBHO-HPABCTBEHHOI'O BOCIHMTAHHS: OPUEHTAIMS HA MOPAJIbHBIC [IECHHOCTH U HOPMBI
B CHUTyallUsIX HPABCTBEHHOI'O BbIOOPA; TOTOBHOCTH OLIEHUBATH CBOE MOBEJIEHUE U MOCTYIKH,
MOBEICHUE U MOCTYIKH JAPYruX JIOACH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJEICTBUIN MOCTYNKOB; aKTUBHOE HENPUATHE aCOIIHAIBLHBIX MOCTYIKOB, CBOOOIa U
OTBETCTBEHHOCTh JTMYHOCTH B YCIOBUSX WHIMBUAYAIBHOTO M OOIECTBEHHOTO MPOCTPAHCTBA.

4) >CTETHYECKOTO BOCIHMTAHUA: BOCHPUHUMYHMBOCTH K PAa3HBIM BHIaM HCKYCCTBa,
TPaJULIUAM U TBOPUECTBY CBOETO M APYrHUX HAPOJIOB, TOHUMAaHUE SMOIIMOHATIHLHOTO BO3ICHCTBUS
HCKYCCTBA; OCO3HAHHE BRXHOCTH XYA0XKECTBEHHOU KYIbTYPhl KaK CpEACTBA KOMMYHUKALUU H
CaMOBBIPQKEHHUS;, TOHUMAaHHE IIEHHOCTH OTEUYECTBEHHOT0O M MHPOBOTO MCKYCCTBA, POJH
STHUYECKUX KYJIbTYPHBIX TPAJULUI U HAPOJHOTO TBOPUECTBA; CTPEMIIEHHE K CAMOBBIPAXEHUIO B
Pa3HBIX BUJAX UCKYCCTBA.

5) ¢usuueckoro BocmuTaHUs, (GOPMHPOBAHUS KYIbTYPhl 3[0POBbS M 3MOLUOHAIEHOTO
0J1aronoay4usi: 0OCO3HaHUE EHHOCTH JKU3HU; OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKa Ha 3710pOBBIN 00pa3 KMU3HU (310pOBOE MUTaHKE, COOIIOIEHUE TUTHEHUYECKUX IPaBUI,
cOanaHCUPOBAaHHBIN PEXKUM 3aHATHH U OT/JbIXA, peryisipHas (pu3nyeckas akTHUBHOCTB); OCO3HaHHE
MIOCIIE/ICTBUI U HENPUATHE BPEIHBIX IPUBBIUEK (YIIOTPEOICHHUE alIKOr0Jisl, HAPKOTUKOB, KypeHHE)
U MHBIX (GopM Bpeda I (PU3UUECKOTO M TCUXMYECKOTO 3]I0pOBbs; COONIONEHHE MPAaBUI
0€30I1aCHOCTH, B TOM YHCJI€ HaBBIKOB O€30MaCHOTO MOBEJICHHs B HHTEPHET-Cpeie; CIOCOOHOCTh
alaTUPOBAThCS K CTPECCOBBIM CUTYAIIUSIM U MEHSIOUIMMCS COLMAIbHBIM, HH(POPMALIMOHHBIM H
MIPUPOIHBIM YCIIOBHUSM, B TOM YHCII€ OCMBICIISS COOCTBEHHBIN ONBIT M BHICTpauBas JajibHEeHIINe



LIeJIM; YyMEHHE MPUHUMATh ce0sl M JPYrux, HE OCYXKJas; yMEHHE OCO3HaBaTh 3MOIMOHAIBHOE
COCTOSIHUE ce0sl W JIPyruX, YMEHHE YIPaBIATh COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSIHHEM;
c(OpPMHPOBAHHOCTH HAaBbIKA Pe(PIEKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe IpaBa
JPYroro 4ejoBeka.

6) TpyZAOBOrO BOCIIUTAHUS: YCTAHOBKA HAa aKTHBHOE y4acTHE B PEIICHUU MPAKTUYCCKUX
3ajau (B pamkax cembd, OpraHusanuu, ropojaa, Kpas) TEXHOJOIMYECKOH M COLMaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHULIMMPOBATh, IUIAHUPOBATb U CAMOCTOSITEIBHO BBIMNOIHSITDH
TaKOro pojia JAEATEIbHOCTb, HHTEPEC K NPAKTUYECKOMY H3YYEHHIO Mpodeccuil u Tpyna
pa3aMYHOIO poja, B TOM YHMCJIE HAa OCHOBE IPUMEHEHHUS H3y4yaeMoro IpPEeIMETHOrO 3HaHMS;
OCO3HAHHE BaXHOCTH 00Y4EHHUs Ha NPOTSHKEHUU BCEH JKU3HU JUIsl YCIEIHOM NpodeccruoHaIbHON
JESITEIbHOCTH M Pa3BUTHE HEOOXOAMMBIX YMEHHUH JUIsl 3TOro; TOTOBHOCThH aJalTHPOBATHCS B
npodeccuoHaIbHON cpesie; yBaKeHHE K TpPyAy M pe3ylnbTrataM TpYJOBOW JESTENbHOCTH;
OCO3HAHHBII BBIOOP M MOCTPOEHUE WHIUBUAYAIbHON TPAEGKTOPUU OOpa30BaHUSA M >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

7) SKOJIOTHYECKOTO BOCIUTAHUS: OPUEHTAIMS Ha MIPUMEHEHUE 3HAHUN U3 COLMAIBHBIX U
€CTECTBEHHBIX HayK J/JIs pELIeHUs 3aJady B O0O0JacTH OKpYXalollell cpeapl, IIaHUPOBAHUS
MTOCTYIIKOB M OLIEHKH UX BO3MOXHBIX TIOCIEACTBUI JIIsl OKPYKAIOILIEN CPE/Ibl; MOBBILLIEHUE YPOBHS
9KOJIOTMYECKOM KYIbTYpPbI, 0CO3HAHHUE ITI00abHOTO XapaKTepa SKOJIOTHYECKUX MPo0IeM U myTeit
WX pELeHUs; aKTUBHOE HEMPUATHE AeUCTBUMN, TPUHOCAIINX BPEJ] OKpYKaIoIlel cpesie; 0CO3HaHuE
CBOEH pONM Kak TpaxJaHUHA W TOTpeOuTeNs B YCIOBHUSIX B3aUMOCBS3M MPHPOIHOM,
TEXHOJIOTUYECKOW M COIMANIbHOM Cpel; TOTOBHOCTh K YYaCTHIO B MPAKTHUECKOHN AEATEeIbHOCTU
9KOJIOTHYECKOW HAITPaBIECHHOCTH.

8) IEeHHOCTH HAYYHOTO MO3HAHKS: OPUCHTAIHSI B ACATSILHOCTH Ha COBPEMEHHYIO CHCTEMY
Hay4HbIX MPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUS 4YEJIOBEKa, IPUPOABI U
001IecTBa, B3aMMOCBSI3X YeJIOBEKa C MPUPOJTHON U COITMATBLHOM CPEeI0il; OBIIaJIcHUE SI3BIKOBOW U
YUTATEIBCKON KYIbTYPOH KaK CPEICTBOM IO3HAHMS MHpPA; OBJAJCHUE OCHOBHBIMH HaBBIKAMHU
HCCIIEI0BATENIbCKOM JESATEIbHOCTH, YCTAHOBKA HA OCMBICIICHHE OIbITA, HAOIIOAEHUH, TOCTYIIKOB
U CTPEMJICHHE COBEPIICHCTBOBATh IIyTH IOCTW)KCHMS WHIMBHIYaJIbHOIO M KOJUIEKTMBHOIO
OJ1aromnoJrydus.

9) JMYHOCTHBIE pE3yJbTaThl, OOCCICUMBAIOIIUE AaJaNTalHI0 OO0yYaloIerocs K
U3MCHSIOIIMMCS ~ YCIOBUSM COLUMAJIBbHOM M INPUPOJHOW Cpenbl, BKIKOYAIOT: OCBOEHHUE
00Oy4aroMMHUCS COLUAIBHOIO OIbITa, OCHOBHBIX COLMAIBHBIX pOJIEH, COOTBETCTBYIOLIUX
BeIylllel JeATeNbHOCTH BO3pacTa, HOPM M IIpaBUI OOIIECTBEHHOTO IOBeAEHUs, (Hopm
COLIMAJIBHOM JKM3HU B IpynIax U cooOIIecTBaX, BKIKOYas CEMBIO, IPYIIbl, C(hOPMUPOBAHHBIE 10
Ipo(hecCHOHAIBHON JESITEIbHOCTH, a TAKXKE B paMKaxX COLMAILHOTO B3aUMOJAEUCTBUS C JIIOJIbMHU
U3 Jpyroil KyJabTYpHOH cpelibl; CHOCOOHOCTh OOYYarOIMXCs BO B3aMMOJAEWUCTBUM B YCIOBHSAX
HEOTIPE/ICJIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM JPYrHX; CHOCOOHOCTH JI€HCTBOBaTh B
YCIOBUSAX HEOIIPEAECIIEHHOCTH, IIOBBIIATh YPOBEHb CBOEH KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO
JESTEIIbHOCTb, B TOM YHCJIE YMEHHME YUYHUTbCA Yy APYIUMX JIOAECH, OCO3HaBaThb B COBMECTHOU
JESITEIbBHOCTY HOBBIE 3HAHMSI, HABBIKA M KOMIIETEHLIMU U3 OIbITA JAPYI'MX; HABBIK BBIABICHUS U
CBSI3bIBaHUS 00pa30B, ClIOCOOHOCTh (POPMUPOBAHMS HOBBIX 3HAHHI, B TOM YHCII€ CHOCOOHOCTh
¢dbopMynupoBaTh HJeH, MOHATHUS, TUNOTE3bl 00 0OBEKTaX U SIBIECHUSAX, B TOM YHCIE paHee He
U3BECTHBIX, 0CO3HABATH J€(PULIUTHI COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; YMEHUE PACIO3HABAaTh KOHKPETHBIE TPUMEPHI MOHATHUS 110 XapAKTEPHBIM NIPU3HAKAM,
BBIIIOJIHATH ONEPALIMU B COOTBETCTBUU C ONPEAEIECHUEM U MPOCTEUIINMHU CBONCTBAMH MOHSATHS,
KOHKPETHU3HUPOBATh NOHATHE MPUMEPAMH, UCIOJIb30BaTh MNOHATHE U €r0 CBOMCTBA IIPHU PELICHUU
3ajay (Jlasiee - onepupoBaTh MOHATUSAMH), a TAK)XKE ONEPUPOBATh TEPMUHAMM U MIPEJICTABICHUSIMU
B 00JIACTH KOHIENIIUN YCTOMUMBOTO pa3BUTHS; YMEHUE aHATU3UPOBATh U BBISBIIATH B3aUMOCBS3U
IPUPOJIBI, OOIIECTBA U SKOHOMHUKH; YMEHHUE OIICHUBATH CBOM JCUCTBHUS C YUYETOM BIIMSHHUS Ha
OKpYXXAIOIYI0 Cpely, JOCTHKEHHUH LeJed M MpPeoJIOJICHUs BbI30BOB, BO3ZMOXKHBIX TTIOOAIBHBIX
MOCIIE/ICTBUI; CIIOCOOHOCTh OOYYalOIIMXCS OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, OIICHUBATh
IIPOUCXOJAIINE U3MEHEHUS U UX ITOCIIEICTBUS; BOCOPUHUMATEL CTPECCOBYIO CUTYAIUIO KaK BBI30B,



TpeOYIOIHiA KOHTPMED; OLICHUBATh CUTYAILIUIO CTPECCa, KOPPEKTUPOBATH IPHHUMACMBIE PELICHUS
U JeicTBus; GopMyaHpoBaTh M OLEHUBATH PHCKHU M MOCIEACTBUSA, (POPMUPOBATH ONBIT, YMEThH
HAXOJUTh TO3UTUBHOE B MPOU3OMIE/NICH CUTYyalluH; ObITh TOTOBBIM JICHCTBOBATh B OTCYTCTBHE
rapaHTUy ycrexa.

MertanpeamMeTHbIe pe3yabTaThl:

B pesynbrare uzyuenus npenmMera «Xumus (6a30BbI ypOBEHB)» Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus y ooydaromerocst 0yyT copMUpOBaHbI MIO3HABATEIHHBIC YHUBEPCALHBIC
ydeOHbIe JEHCTBHUS, KOMMYHUKAaTHBHBIC YHUBEpCAJbHBIE y4eOHBIC NEHCTBHSA, PETYISITHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHSI, COBMECTHAS CSITEIBHOCTD.

VY obOyuatomierocs OyayT copMHUpOBaHBI CIIEAYIONINE Oa30BbIE JOTUYECKHUE ACHCTBHS KaK
YacTh IMO3HABATEJbHBIX YHHBEPCAJIbHBIX YYEOHBIX JCHCTBHUIl: BBISBIATH W XapaKTepU30BaTh
CYIIECTBEHHBIE TIPU3HAKW OOBEKTOB (SIBIICHWIA); YCTaHABIHMBATH CYIIECTBEHHBIH TPHU3HAK
KJaccu(uKaIi, OCHOBaHUS JJIsi 0000IIEHUsI U CPAaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIIN3A; C
YUETOM TIPEIIOKEHHOH 3a71auyl BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBAEMBIX
(axTax, JTaHHBIX W HAOJIOJCHUAX; NPEJIaraTh KPUTEPUHU JUIS BBISABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUYUH; BBISBIATh NeOUIIUTHEI WHMOPMAIMK, TAHHBIX, HEOOXOJUMBIX JUISI PEIICHUS
MOCTaBJICHHOW 3a/1a4M; BBISABIATH NPUYUHHO-CIEICTBEHHBIC CBSI3U NMPHU W3YUYEHUH SIBJICHUU U
MIPOIIECCOB; JIENaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JCTyKTUBHBIX M MHIYKTUBHBIX YMO3aKITFOUEHHH,
YMO3aKIIIOYCHUH 10 aHaJOTHH, (OPMYIHPOBATH THUIOTE3Bl O B3aWMOCBS3SX; CaMOCTOSTEIHHO
BBIOMpATh CHoco0 perieHus yd4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB pELICHMUS,
BBIOMPATh HAHOOJIEE TOIXOIAIINI C YIE€TOM CaMOCTOSITEIIHHO BBIZICTICHHBIX KPUTEPHEB).

VYV oOyuaromerocss OyayT choOpMUPOBaHBI CIEAYIOIINE 0a30BbIE HCCIIEIOBATEILCKHE
JEWCTBUSl KaK YacTh II0O3HABATENbHBIX YHHBEPCAIBHBIX Y4YeOHBIX JEHCTBHIA: WCIIOJIH30BATh
BONPOCHl KaK UCCIIEJOBATENbCKUA HHCTPYMEHT TO3HaHUS; (OPMYIHPOBATH  BOIPOCHI,
(bukcHpyore pa3pblB MEXAY pealbHbIM U JKelNaTeIbHBIM COCTOSIHUEM CUTYyalluH, OOBEKTa,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE U JaHHO€; (OPMHUpPOBATh TUIIOTE3y 00 MCTUHHOCTH
COOCTBEHHBIX CYKICHHM U CYXIEHUH NpYrux, apryMEeHTHPOBaTh CBOIO TO3UIIMIO, MHEHHUE;
MPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHKUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH OOBEKTAa W3YYCHHS, MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€U U 3aBUCHUMOCTEN 0OBEKTOB MEXKIY CO00i1; OlleHUBATh HA IPUMEHUMOCTh U
JOCTOBEPHOCTh MHOpMaluu, TOJYYEeHHOW B  XOJI€ HCCIENOBaHUS  (IKCIEPUMEHTA);
CaMoOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHHST M BBIBOJBI IO pe3yJibTaTaM MPOBEICHHOTO
HAOMIOJICHUS, OTbITA, UCCIEIOBAHUS, BJIAJIETh HMHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH
MOJIyYEHHBIX BBIBOJIOB U OOOOIIEHMIA; MPOTHO3HPOBATH BO3MOXKHOE JalbHEWINEe pa3BUTHE
MIPOLIECCOB, COOBITUI U MX IMOCJIEJACTBUS B aHAJOTUYHBIX MM CXOJHBIX CUTYallUsX, BBIIIBUTaTh
MIPEIOJIOKEHHUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

VY obyuaromierocst OynyT copMUPOBaHbI CEAYIOIINE YMEHUS paboTaTh ¢ HHGOpMaIueit
KaK 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX YUCOHBIX IEHCTBUN: MPUMEHSTh Pa3IN4HbIe METOIbI,
MHCTPYMEHTBI M 3alpoChl MPU MOUCKEe U 0TOOpe MHGOpPMAIMU WU JAHHBIX U3 HCTOUYHUKOB C
y4eTOM MPEeISIOKEHHON y4eOHOH 3aauu M 3aJaHHBIX KPUTEPUEB; BHIOMPATh, aHAIM3HPOBATD,
CUCTEeMATU3UpPOBAaTh U HMHTEPOPETUPOBATH HMHPOPMAIMIO pA3TUYHBIX BUAOB U  (opm
MIPEJICTaBJICHMSI; HAXOJUTh CXOHBIC apryMEHTHI (MMOATBEPKAAIOININE HITH OMPOBEPTAOIIUE OTHY
U Ty K€ HJACK, BEPCHI0) B PAa3IUYHBIX WH(OPMAIMOHHBIX HMCTOYHHKAX; CaMOCTOSITEIHHO
BBIOMpATh ONTHUMANBHYIO (OpMY TpeacTaBieHrs WHGOPMAIMH U WILTIOCTPUPOBATH pEllaeMble
3a/1auM HECJIOKHBIMU CXeMaMH, TuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOMHALIMSAMHU; OLIEHUBATh
HAJEKHOCTh MH(OPMALIUK O KPUTEPUSIM, MPEATOKEHHBIM MEAaroTHYeCKHM PaOOTHUKOM WM
chOpMYITUPOBAHHBIM CaMOCTOATENbHO; A(G(GEKTUBHO 3allOMHHATh U CHCTEMAaTHU3HPOBATH
HUH(OPMAIHIO.

Y oOyuaromierocs OyneT chopMHpOBaHA CHCTEMA CIEAYIOIMIMX KOMMYHHKATHBHBIX
JIEUCTBUH:

1) oOmeHue: BOCHpUHUMATh U (OPMYIMPOBATH CYXKACHHUS, BBIPAKATh HOMOIUH B
COOTBETCTBHUH C IIETISIMHU U YCIIOBUSIMH OOIIEHUS; BBIPaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX



Y MIHChMEHHBIX TEKCTaX; Pacro3HaBaTh HEBepOaJIbHbIE CpeACTBA OOIICHNUS, TIOHUMATh 3HAYCHHE
COLIMANIBHBIX 3HAKOB, 3HATh M PACIO3HABAThH MPEINOCHUIKH KOH(DIUKTHBIX CUTYAIlMi M CMTr4aTh
KOH(IIMKTBI, BECTH MEPEroBOPhl; NMOHUMATh HAMEPEHHs IPYTuX, HPOSBIATH YBAXKHUTEIHHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOW (opMe (hOpMYIHPOBATH CBOM BO3PAXKEHUS; B XOJ€
auasora v (WIn) AUCKYCCUU 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 0OCYK/1a€MO TEMBI U BHICKA3bIBAThH
W7eu, HAIeJCHHBIE Ha pelIeHHe 3aladd M TOAJep)KaHHEe OJaroenaTeaIbHOCTH OOIICHMS,
COIIOCTABIISITh CBOM CYXKJIEHHUS C CYXJCHUSAMH JPYTUX YYaCTHHUKOB IHMAJOra, OOHAPYXKHBATh
pa3nuyre W CXOJCTBO MO3HMIWHK; MyOJUYHO MPEACTABIATH PE3yIbTAThl BBIIOJHEHHOTO OIBITA
(9KCIIeprMeHTa, MCCIEOBAHUS, TIPOCKTA); CAMOCTOATENBHO BHIOMPATh (JOPMAT BBICTYIICHHUS C
YUETOM 3aJ1a4 MPE3CHTAUN U OCOOCHHOCTEH ayTUTOPHH U B COOTBETCTBHU C HUM COCTABIISATH
YCTHBIEC U TTMCbMEHHBIE TEKCTHI C MCIIOJIb30BAaHHEM MILTIOCTPATUBHBIX MaTEPHAJIOB;

2) coBMecCTHasl JIESTeIbHOCTh: MOHUMATh M HCIOJIb30BATh MPEHMYIIECTBA KOMAHIHOM U
MHIUBUAYAJIbHON pabOTHI P pEIIEHUH KOHKPETHOM Mpo01eMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHsI TPYNIOBHIX (OPM B3aMMOJEHCTBHS TPH PEHICHWH TIOCTABJICHHOW 3aauu;
NPUHUMATh 1EJNb COBMECTHOW JEATENFHOCTH, KOJUISKTUBHO CTPOWTH JEHCTBHSI MO €€
TOCTIKEHHUIO: paclpeNeNiaTh pOJIH, JOTOBAapUBATHCS, OOCYXKIATh NpPOIECC H  PEe3yJabTar
COBMECTHOM pPabOThI, yMETh 0000IIaTh MHEHHUS HECKOJbKHUX JIOJEH, MPOSBISATH TOTOBHOCTh
PYKOBOJIUTH, BBHINOJHATH MOPYYCHUS, TOAUUHATHCS; TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThI, ONIPENENSATH CBOIO POJh (C Y4ETOM MPEIIMOYTEHHH U BO3MOXKHOCTEH BCEX yYaCTHHKOB
B3aMMO/ICHCTBYS), pACTIPEENATh 3a/1a4d MEX/y WICHAMH KOMAaH[Ibl, YIaCTBOBATh B TPYIIIOBBIX
dhopmax paboThl (00CYXAeHUSI, 0OMEH MHEHH, «MO3TOBBIC IITYPMBD» ¥ UHBIC); BHITTOJTHATH CBOIO
gacTh pabOThl, JOCTHTaTh KA4eCTBEHHOTO pe3ylbTaTa TI0 CBOEMY HANpaBICHHIO W
KOOPJAMHUPOBATh CBOM JCWUCTBUS C JAPYTMMH WICHaMH KOMaHJbI; OIICHWBATh KaueCTBO CBOETO
BKJIaJia B OOUIMII MPOAYKT MO KPUTEPUSIM, CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBUS; CPAaBHUBATH PE3YJIbTAThl C UCXOIHOM 3aauell U BKJIa 1 KaKI0TO YjieHa KOMaHIbl
B JOCTH)KEHHE PE3YJIbTaTOB, pa3lesiATh cepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTYETa Mepe] IPYIIOM.

VY obyuaromierocs Oynet chopMupoBaHa CHCTEMa CISAYIONINUX PEryISTUBHBIX JCHCTBHIA:

1) camoopraHu3anus: BbISIBISATH MPOOJIEMBbI JUIS PEIICHHS B JKU3HCHHBIX U Y4eOHBIX
CUTYaIUSIX; OPUEHTUPOBATHCSA B PA3IMUHBIX MOAXO0JAX MPUHATUS PELICHUH (MHAWBUIyaTbHOE,
MPUHATHE pPEUICHUs] B TpYyIMIe, NPUHATHE PEIICHUH TPYMIOif); CaMOCTOATEIbHO COCTaBIIAThH
QITOPUTM pEIICHHs 3a7a4d (WJIM €ro 4acTh), BBIOMpaTh CIOCOO perieHus ydeOHOW 3amauu ¢
Y4eTOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh Ipe/iaracMbie
BApUAHTHl PELICHH; COCTABJIATh IUIaH ACUCTBUN (IUIaH peanu3alii HaMEYeHHOTO alrOpuTMa
pelIeHns), KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM C Y4ETOM IOJy4Y€HHUs HOBBIX 3HaHUHN 00
n3y4aeMoM oOBEKTe; AeaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

2) CaMOKOHTpPOJIb: BJIAJETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIMU M Pe(IICKCHH;
JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MPEAararh IiaH €€ U3MEHEHUS, YUUThIBAaTh KOHTEKCT U
MpeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTH MIpPH pELICHUH Yy4eOHOW 3aaaum,
aIalITUPOBATh PEIIEHHE K MEHSIOMUMCS O0OCTOSTEIhCTBAM; OOBSICHITh MPUUMHBI JJOCTUKCHUS
(HeIOCTIDKEHUS) pe3ylbTaTOB AEATEIbHOCTH, J1aBaTh OICHKY MPHUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTHBHOE B MPOU3OIIEIIIEH CUTyallud; BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh Ha
OCHOBE HOBBIX 00CTOSITENIBCTB, H3MEHUBIINXCSA CUTYalUil, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKIINX
TPYAHOCTEHN; OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa LENIU U YCIOBUAM;

3) SMOIMOHANBHBIM HWHTEIUICKT: Pa3invaTh, Ha3bIBaThb W YIPABIATH COOCTBEHHBIMU
SMOLUSAMH U SMOLUSMHU JIPYTUX; BBISBIATH U aHAJIU3UPOBATH IPUYUHBI SMOLIUH; CTaBUTH ce0sl Ha
MECTO JIpYroro 4eyioBeKa, NOHWMaThb MOTHUBBI M HaMEpEHHs JpYyroro; peryiupoBaTh CIOCOO
BBIPAKEHUS DIMOIIHIA;

4) mpunsiTHE ce0s U IPYruX: 0CO3HAHHO OTHOCUTHCS K JIPYTOMY YeJIOBEKY, €ro MHEHUIO;
IIPU3HABATH CBOE MPABO HA OMIMOKY M TaKoe >K€ MpaBoO APYroro; NpUHUMAThH ceOs U JpYyrux, He
OCYXKJasl; OTKPBITOCTb ce0e U IpyruM; OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATh BCE BOKPYT.

[IpenmeTHbIe pe3ysbTaThl:



K konIry oOydenus B 8 xiacce 00ydaromMiics HAY4UTCS: PACKPbIBaTh CMBICT OCHOBHBIX
XUMHMUYECKUX TMOHATHUH: aToOM, MOJIEKYJIa, XUMUYECKHM 3JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE
BEILECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHas Macca, MaccoBasl J0JIs
XMMHUYECKOTO 3J€MEHTa B COCIWHEHHH, MOJIIPHBIN 00BEM, OKCHA, KUCIIOTA, OCHOBAHUE, COJIb,
AJIEKTPOOTPHULIATENLHOCTD, CTENICHb OKUCIIEHUS, XUMUUECKasl PeaKius, Kiaccuukanus peakiuin:
peaKuuu COECOUHEHMsS], PEAKIUK Pa3I0KEHHs, peaKklMy 3aMEeIleHus, peakiuuy oOMeHa, 3K30- U
SHIOTEPMUUECKHE PEAKIINH; TETNIOBOM 3((DEKT peakiuu; iApo aTomMa, JJIEKTPOHHBIHN CJION aToMa,
aTOMHasi opOHTaNb, PAANyC aTOMa, XUMHUYECKas CBS3b, MOJIIPHAS M HENOJSPHAs KOBAJCHTHAsS
CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBas JOJs BellecTBa (IPOLEHTHAs
KOHIICHTpAIMs) B PacTBOPE; MIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSTh YTH MOHSTHS IIPH ONTMCAHNY BEIIECTB U UX MTPEBPAIICHUH; UCTIOIb30BATh XUMUYECKYIO
CHMBOJIMIKY JUISI COCTaBIICHHs (JOPMYJT BEIIECTB U YPaBHEHUIH XUMHUECKUX PEAKIUH; ONPEIeIsATh
BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX; CTENEHb OKUCIIEHUS AJIEMEHTOB B
OMHAPHBIX COEAMHEHMSIX; MPUHAJIEKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIacCy CO€AMHEHUN MO
dbopmynaM; BUI XUMAYECKON CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHMUYECKUX COCAMHEHUSX;
packpsiBaTh cMbich [lepronnueckoro 3akona JI. 1. MeHnneneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
MEPUOINIECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT WX TIIOJIOKEHUS B
[lepuoauueckoii cucTeme; 3aKOHOB COXPaHEHUS! MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHUs, 3aKOHa ABOTaJpoO; OMHUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO QopMy
[leproandeckoit CHCTEMBI XHMUYECKUX 3JIEMEHTOB: Pa3IndaTh MOHATHS «TJIaBHAs oArpymma (A-
rpynmna)» u «nobounas noarpynna (b-rpymma)», manbie u OoJiblIME MEPUOJbI; COOTHOCUTH
0003HavYeHUsl, KOTOpble nMeroTes B Tabnuue «lleproanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J1. 1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX JIEMEHTOB
(cocTaB u 3apsn szpa, oO1iee YUCIo IEKTPOHOB M PACTIPEIEIICHUE UX 110 DJIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI; HEOPraHUYECKUE BELIECTBA; XUMUYECKHE PEaKIINU
(mo 4mcmy W COCTaBYy Yy4YacTBYIOIIMX B PEAKIMHA BEIMIECTB, IO TEIUIOBOMY 3 (deKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX KIACCOB,
MOATBEP:K/1asi OTMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX
peakiuii; IpOrHo3UpoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAaU€CTBEHHOTO COCTaBa;
BO3MOHOCTH MPOTEKAHHUA XUMUYECKUX MPEBpAIlEHUN B PA3IUYHBIX YCIOBHUSX; BBIYUCISATDH
OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacChl BEUIECTB; MAaCCOBYIO JIOJI0 XMMHYECKOIO
arieMeHTa 1o GopMysie COeAMHEHUS; MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE; MPOBOJUTH PACUETHI
[0 YPaBHEHHIO XUMHUYECKOW peakiuu; MPUMEHSATh OCHOBHBIE OINEPALUU MBICIUTEIHLHOMN
NesITeNIbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHIe, CHCTeMaTH3aIUI0, KIACCU(PHUKAIUIO,
BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBSA3€M — ISl M3YYEHHUs CBOWCTB BEIIECTB U XMMHYECKHUX
peakiuii; ecTeCTBEHHO-HAy4Hble METOAbl [O3HAaHUA —  HAOIIOJCHHE, U3MEpEHHeE,
MOJENUPOBAaHUE, FKCIIEPUMEHT (peallbHbI M MBICICHHBIN); CIEI0BaTh MpaBHJIaM IMOJIb30BaHUS
XMUMHUYECKON TOoCynoil U abopaTopHbIM OOOpYyIOBaHMEM, a TakKe IpaBHiiaM oOpaileHus ¢
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLUMSIMH IO BBITIOJHEHHUIO J1a00PATOPHBIX XUMHUYECKUX
OTBITOB MO TMOJYYEHUIO U COOMpPAHUIO Tra3000pa3HBIX BEIIeCTB (BOAOPOJa U KHUCIOPOJA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAECIEHHON MaccOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh U POBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIeJI0YeH
Y KHUCJIOT C TIOMOIIIbIO HHIUKATOPOB (J1akMyc, heHondTanent, METUIOPAHXK U JIp.).

K xoniy oOyuenust B 9 kinacce oOy4aromuicss HayuYUTCs: PAaCKPbIBATH CMbICI OCHOBHBIX
XUMHYECKUX TOHSATUN: XUMHUYECKUN DIIEMEHT, aTOM, MOJIEKYyla, MOH, KaTUOH, aHUOH, MPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIIEHUS,
XUMHYECKasl PeaKIusi, XAMUYeCcKas CBS3b, TEIUIOBOM APDEKT peakiuu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp; IEKTPOJIUTHI, HEITEKTPOIUTHI, SJIEKTPOITUTHUYECKAST AUCCOIMALIUS, PEAKLIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMblEe pEeaKluu,
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE H
BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(OTEpHOCTb, XUMHYECKas CBsA3b (KOBaJIEHTHAs, HOHHA,



MeTaJlIn4yecKas), KpHUCTaUIMYeCcKass pemérka, KOppo3Msl METaJIOB, CIUIABbl; CKOPOCTh
XMMHMUYECKOM  peakuuu, npeaenpbHo jomyctumas — koHueHtpauus (IIJIK)  Bemecrtsa;
WLUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHITUNA U IPUMEHSATH 3TH MOHSATHS IIPH
ONMCAHMU BEIIECTB U UX I[PEBPALIEHUI; HCIIOIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJIs
cocTaBiieHus (POPMYIT BEIIECTB U YPAaBHEHUH XMMUYECKUX PEAKLU; OTPEACISATh BAICHTHOCTD U
CTENIEHb OKHCIEHUS XHMHMUYECKUX D3JEMEHTOB B COCIUHEHHUSX pa3IM4YHOTO COCTaBa;
MIPUHA/UIEKHOCTh BEIIECTB K OIpPENEIEHHOMY KIacCy COEQUHEHMH 1o ¢opMmynaaMm; BUL
XMUMHMUYECKON CBSI3U (KOBaJIGHTHAsl, MOHHAs, METAJINYECKAs)) B HEOPIaHUYECKUX COEIMHEHUSX;
3aps] MOHA [0 XUMUYecKoW (popmyiie; Xxapakrep cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKON pEemETKH KOHKPETHOIO BEIIECTBA; PACKPbIBATh CMBICI
ITepnoanueckoro 3akona [I. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0 MIOHUMAHUE: OIUMCBHIBAThH U
XapakTepu3oBaTh TabnuuHyro ¢opMmy llepuoanueckoit cucTeMbl XUMHUYECKHX D3JIEMEHTOB:
pasnuyath MOHATUS «TJIaBHas noarpymnmna (A-rpymnma)» u «nobouHas nonarpymnmna (b-rpymma)y,
Masble U OO0JbIINE MEPUOJIbl; COOTHOCUTh 0003HAYEHMSI, KOTOPhIE UMEIOTCSI B MEPUOINYECKOM
TabyuLe, ¢ YMUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj s1pa, 001ee YUCIIo AIEKTPOHOB U paclpe/IesIeHHe UX 110 AIEKTPOHHBIM CJIOSIM); 0OBACHATH
o01re 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB AJIEMEHTOB M X COEIMHEHUH B Ipesienax MajiblxX
MEPHOJIOB U TJIaBHBIX MOATPYIN C YI4ETOM CTPOEHUS MX aTOMOB; KJIAaCCU(UIIUPOBATH XUMUYECKUE
JJIEMEHTHI; HEOPraHMYeCKHe BEIIeCTBAa; XHMHMYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIINX B PEAKI[UH BELIECTB, IO TEMJIOBOMY APPEKTY, IO U3MEHEHUIO CTENEHE OKUCIIEHUS
XMUMHUYECKUX AJIEMEHTOB); XapaKTepru30BaTh (OMHUCHIBATh) OOIIME U clienUu(PUUECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXKHBIX BEUIECTB, MOATBEPXKAAsl ONMKUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
WOHHBIX YpPaBHEHHWHA COOTBETCTBYIONIMX XHMHYECKHX PEAKIMiA; COCTABJATh YpaBHEHHS
AIEKTPOJIUTUYECKON JUCCOLMAIIMMA KHUCIOT, WIENOYed M COJIEH; TMOJHbIE U COKpallEHHbIC
YpaBHEHMsI peaklyil HOHHOTO 0OMEHa; ypaBHEHMs peaklui, HOATBEP XK IAIOIINX CYIIIECTBOBAaHHE
TEHETUYECKON CBSA3M MEXAy BEIIECTBAMHU pa3JIMYHbIX KJIACCOB; PACKPBIBATh CYHUIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMNA [TOCPEICTBOM COCTABJIEHUS HIIEKTPOHHOIO OanaHca
TUX peakUuil; NPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS;
BO3MOKHOCTH NPOTEKAHUS XUMHMYECKMX HPEBPALCHUH B Pa3IMYHBIX YCJIOBUAX; BBIYMCIATH
OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB; MACCOBYIO JOJH0 XUMHUYECKOTO
3JIeMEHTa 1o (PopMyJsie COEAMHEHMSI; MACCOBYIO J0JII0 BEILIECTBA B PACTBOPE; IPOBOAUTH PaCUEThI
110 YPaBHEHHUIO XUMHYECKOM peakiuu; cie0BaTh IpaBuiaM NOJIb30BAHUSA XUMUYECKON NOCYI0H
1 1a00paTOpPHBIM 000PYOBaHUEM, A TAKXKE IPaBUIaM 00pallieHHs C BEIeCTBAMU B COOTBETCTBUU
C HHCTPYKLUMSMHU IO BBIIOJIHEHUIO JA0OPAaTOPHBIX XUMHUYECKUX OIBITOB I0 MOJIYYEHUIO U
cOOMpaHUIO ra3000pa3HbBIX BELIECTB (aMMHUaKa W YIJIEKHCIOro ras3a); MpPOBOJUTH DPEaKLuu,
MIOJITBEPXKAAIOIINE KaUeCTBEHHBIN COCTAB PA3JIMUHBIX BELECTB: paclo3HaBaTh ONBITHBIM MYTEM
XJIOpUIOPOMUA-, HOAUN-, KapOoHaT-, pocdar-, cunukar-, cyiabdar-, THAPOKCH I-UOHBI, KATUOHBI
aMMOHHUS M MOHBl M3YYCHHBIX METaNIOB, MPHCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYeCKUX BEIECTB; MPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIbHON NEeSITEIbHOCTH —
aHaM3 M CHHTE3, CpaBHEHUE, OO0OOIIEeHHe, CHCTEMaTU3alliio, BbBIABICHUE IPUYUHHO-
CJICZICTBEHHBIX CBS3eH — Ul U3y4E€HUSI CBOWCTB BELIECTB U XUMHUECKUX PEaKI1il; eCTeCTBEHHO-
Hay4yHble METOJIbl IO3HAaHUS — HAOMIOAEHUE, H3MEpPEHUE, MOJICIIMPOBAHUE, AKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN).
3. Tematnyeckoe IIaHUpOBaHKUE ydeOHOTO mpeamera «XumMus (6a30BbI yPOBEHB)»
8 KJacc

Ne Komnuecr HHurepHeT-pecypcesl
HaumenoBanue Tembl
n/n BO 4aCOB

1.

XuMus — BaykHas 00J1aCTh €CTECTBO3HAHUS
n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA




2.
BemecTBa 1 XMMU4ECKHE peakUU 16
3.
Bosnyx. Kucnopon. Ilonsarue 06 okcunax 5
4. Bopopon. [Tonsitue o kucioTax v coisax 5 He npenycmotpeno
o. KonnuecTBeHHBbIE OTHONIEHUS B XUMUH 4 He npenycmotpeno
6.
Bopna. PactBopsr. Tlonsatre 06 ocHOBaHUSX 5
1. OcCHOBHBIE KJIACChI HEOPTaHUYECKUX 12 He npenycmotpeno
COEIMHEHU I
8.
[Tepuonnueckuii 3axoH u [lepuognueckas
CUCTEMa XMMHYECKUX 3JIEMEHTOB 7
. N. MenneneeBa. CtpoeHue atoma
9. Xumuueckas cBA3b. OKUCIUTEIbHO- 8 He npenycmotpeno
BOCCTaHOBUTEJIbHBIE PEAKIINH
10. [IpomexxyTouHas aTTecTarus 1 He mpexycmoTtpeHno
11. [ToBTOpEHUE 2 He nmpexycmoTtpeHo
Uroro 3a 8 knacc 70
9 kiacc
No Komuuecr Nurepuer-pecypchl
i HanmenoBanue Tembl B0 UACOB
1. [ToBTOpeHue u yriaybaeHue 3HaHUMA 3 He mpexycmoTtpeHo
OCHOBHBIX Pa3/ieioB Kypca 8 kiacca
2.
OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 6
peaxiuii
3. DNEKTPOIUTHYECKAs IUCCOIMAIINSL. 3 He npenycmotpeno
XUMUYECKUE PEeaKIMH B PACTBOPAX
4.
OO1as xapakTepUCTHKA XUMHUYECKUX 4
aneMeHTOB VIIA-rpynmnsl. ['anorenst
S. OOmmas xapakTepUCTUKA XUMUYECKHX He npexycmotpeno
aneMeHToB VIA-rpynnsl. Cepa u eé 5
COEMHEHUS
6. OO11ast xapakTepUCTHKAa XUMUYECKUX He npenycmorpeno
aneMeHToB VA-Tpynnbl. A30T, pocdop 1 ux 7
COEMHEHUS
7. OO1mas xapakTepuCTUKA XUMUYECKHX He npexycmotpeno
aneMeHToB [VA-rpynnsl. Yraepon u 8
KPEMHUI ¥ UX COCTMHEHHUS




OO0mue cBoiicTBa METAIIJIOB 4
9. Baxkneiiime MeTaiibl 1 MX COCTUHEHUS 16 He npexycmotpeno
10. BeniecTBa u Mmarepualibl B KU3HU YEJIOBEKA 3 He npenycmotpeno
11. [IpomexxyTouHast arrecTauus 1 He npenycmotpeno
12. [ToBTOpEHue 1

Hroro 3a 9 knacc
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