MYHULMNaNbHOe Ka3eHHOe 06LLe0bpa3oBaTelbHOE yUpexaeHme
«OcHOoBHas 006LleobpasoBaTe/ibHas LKona Nob»

PaccmoTpeHo:

Ha 3acefjaHVV neAarorny4yeckoro coseta
npoTokKosn Nel

OT «29» aBrycra 2023 T.

Pabouasi nporpaMmma
yuebHoro npegmeta «Xmmusi. basoBblli YPOBEHb»
8-9 knacchl
Cpok peanusaumn 2 roga

r. JIlognKoBo
2023r.



COAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauajibHBIe XUMHYeCKHE TOHATHSA

IIpenmer xumun. Ponp XuMuUM B KWU3HU 4eJOBEeKa. XHMMHS B CUCTeMe Hayk. Tema u
BewecTBa. PDusnyeckue CBONCTBA BEIIECTB. ArperaTHoe COCTOsiHHME BemecTB. lloHsTuHe o
METO/axX MOo3HaHUsA B XUMUH. UncTeie BemecTsa U cMecu. CriocoOrl pasaeneHus: cMeceii.

ATOMBI M MOJEKyJbl. XHUMHUYeCKHE 3JeMeHTbl. CHUMBOJBI XHMHUYECKHX 3JEMEHTOB.
IIpocThle U cioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass ¢opmysa. BaleHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTeNbHAs aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas
Macca. MaccoBasi 10y XMMHUYECKOT'O 3JIEeMEHTa B COEAMHEHUU.

KonuuectBo Bewmecta. Mosb. MonspHas macca. B3auMOCBsA3b KONMMYECTBA, MAacChl U
qrciia CTPYKTYPHBIX €IMHUL] BelecTBa. Pacuérel mo ¢popmyaaM XHMUYECKHX COSIUHEHHH.

Qdusnyeckrue U XUMHUYECKHE SBJIEHMsA. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXPaHEHMs] MacChl BEINECTB. XUMHUYECKHE ypaBHEeHUs. Kiaccuuranus XUMHYECKUX peakuuit
(coenuHeHUsI, PA3IOKEHUS, 3aMEIIEHHs, OOMeHa).

Xumuueckuii IKCHepUMEHN:

3HAKOMCTBO C XHMHUYECKOHW IMOCYAOH, MmpaBujamMu padoTel B jJadopatopuu U MpUEMaMu
obpaienust ¢ mabopaTopHBIM OOOPYIOBAHUEM, U3YYEHHE U ONMUCAaHUE (PUINYECKUX CBOKCTB
00pa3loB HEOPraHWYECKHX BeIIeCTB, HaOmoneHue (u3mueckux (IJIABJIEHHE BOCKA, TasHUE
JbJa, PACTHPAHUE caxapa B CTYNKE, KUMEHHWE W KOHACHCAIMA BOIbI) U XUMHYECKHX (TOpeHHe
CBEYM, TMPOKAJIMBAHME METHOW NPOBOJIOKH, B3aWMOACHCTBHE Mella C KHUCJIOTOW) SIBJICHUIA,
HaOJIOIeHNe U OIMMCAaHWE MPHU3HAKOB MPOTEKAHWs XUMHUUYECKUX PEeakUHil (pasjokeHue caxapa,
B3aUMOJIEIICTBHE CEPHON KUCJIOTHI C XJIOPUIOM Oapwusi, pasnoxkenue runpoxkcuna meau (1) mpu
HArpeBaHUM, B3aUMOJAEUCTBUE kene3a ¢ pactBopom conmu menu (II), usydenme crmocoOoB
pa3zeneHus cMeceill: ¢ MOMOINBI0 MAarHUTa, (QUIBTPOBAHME, BBITAPUBAHHUE, AUCTHIUIALINSA,
xpomarorpadusi, TPOBENEHHE OUYNUCTKH TOBAaPEHHOH COJHM, HAONMIOJEHHEe W ONUCAHHE
pe3yJbTaTOB MpPOBEJEHUsS] OIbITA, WUIIOCTPUPYIOLIEr0 3aKOH COXPAHEHUs MAaccChl, CO3[aHHe
Mozeneii MOJIeKyJ1 (INapOCTEePIKHEBBIX ).

BaxkHeiimue npeaCcTABUTEIN HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3jJ€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenne kucnopona B mpupoze, PU3NUecKue U XUMHUUECKHE CBOMCTBA (PEakIy TOPEHUs ).
Oxcunpl. Ilpumenenne kuciaopoma. CrnocoObpl mody4eHHs Kuciaopopa B JabopaTopud U
npomsliieHHocTH. Kpyrosopor kuciopopa B npupone. O30H — aJutoTpornHas MOIU(DUKALS
KHCJIOPOAA.

TernnoBoit >pdexkT XUMHYECKOW peakUuH, TEePMOXUMHYECKHE YPaBHEHHs, 3K30- H
SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: yrojib M MeTaH. 3arpsi3HEHHE BO3ZAyXa, YCHIJIEHHE
NapHUKOBOTO 3(dekra, paspyiieHne 030HOBOTO CIIOS.

Bonopon — onementr u mnpocroe BemecTBo. HaxokneHue Bomopona B INPHUPOSE,
dusnueckne U XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCO0BI mony4yerns. Kucmorsl u comm.

MousipHblii 00bEM Ta30B. Pacyé€Thl MO XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBolcTBa BOoAbpl. Boma kak pactBoputens. PactBopbl. HaceleHHblE 1
HEHACBIIEHHbIE pacTBOpPbL. PacTBOpuMOCTb BellecTB B Boae. MaccoBas A0Js BelecTBa B
pactBope. Xumudeckue cpoiictBa Boabl. OcHoBaHus. Posib pacTBOpOB B NMPUPOAE U B JKU3HU



yenoseka. KpyroBopor Boael B mpupone. 3arpsisHeHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BOJA.

Knaccupukamms nHeopranwdeckux coeauHennit. Oxcunbl. Knaccudukanusi Oxcuaos:
conieoOpasyrotue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHBIE) U Hecojeobpasyromue. HomeHknarypa
okcuoB. Pusnueckre U XMMHUYECKHUe CBoicTBa okcuaoB. IlonyueHne okcuios.

OcuoBanmst. Knaccudukanmss OCHOBaHWI: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui. PU3MYECKHE U XUMHUYECKHE CBOWMCTBAa OCHOBaHMH. Ilonyuenue
OCHOBAaHUM.

Kucnorer. Knaccugukarnus kucnor. Homenknatypa kucinor. Ou3nyeckue 1 XUMHUYECKUE
cBOMCTBa KUCIOT. Psan aktusHocTH Metauios H. H. bekerosa. I1onydyenue kucior.

Comu. Homenknarypa coneil. @usnueckue u xuMu4deckue cpoiictsa cojeil. [lomyuenne
COJIEH.

I'eneTuueckas cBsA3b MEXKAY KJIaCCaMH HEOPTraHUYECKUX COEIUHEHUIN.

Xumuueckuiit IKCHepUMEHN:

Ka4eCTBEHHOE OIpPEIENICHIE CONEPKaHMUsI KUCIOPOAa B BO3AYXE, MOJIYUYECHHE, COOMpPaHUE,
pacrio3HaBaHWE W W3YUYEHHE CBOWMCTB KHCJIOPOAA, HAONMIOACHHE B3aUMOICHCTBHUS BEIIECTB C
KHCJIOPOZIOM U YCJIOBMSl BOHUKHOBEHMS M TPEKpPALIeHUs TOpeHus (MoXkapa), O3HAKOMIIEHUE C
oOpasumaMu OKCHIOB M ONHMCAHHE WX CBOHCTB, IOJydeHHE, COOMpaHHE, pPACIIO3HABAHHUE U
U3yUueHHe CBOWCTB Bomoponaa (ropeHue), B3aumozeicTsue Bomopoma ¢ okcugom menu (1)
(BO3MOKHO HCIIOJIb30BAHKE BUIEOMATEPHAIIOB), HAOMIOAEHHE OOpPA3IOB BEIIECTB KOJIUMYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH PAacTBOPEHHs BEIIECTB C PA3JIMYHON pPacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEAENEHHOW MAacCOBOW MOJE€H PACTBOPEHHOIO BELIECTBA,
B3aUMOJIEIICTBUE BOABI C MeETaIaMd (HaTpUeM MU KajblueM) (BO3MOXHO HCIOJIb30BAHUE
BU/ICOMATEPHAJIOB), HCCIENOBaHUE OOpA3LOB HEOPraHMYECKUX BEINECTB PA3JIUYHBIX KIACCOB,
HaOIIOIeHHe M3MEHEHMsI OKPACcKH WHIWKATOPOB B PACTBOPAX KUCJIOT U MIENOYeH, M3y4deHHe
B3aumozeiicTeuss okcuaa meau (II) ¢ pacTBOpOM CepHON KHCIOTBHI, KHUCJIOT C METaJJIaMH,
peakuuil HeWTpaju3alud, IMOJYyYeHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTaJljla IPyTruM U3 pacTBOpa COJIM, pelleHne SKCIIepUMEHTaIbHBIX 3a4a4 1o Teme « Bakneliue
KJIaCChl HEOPTAaHUYECKUX COETUHEHUID .

Ilepuoanuecknn 3axoH u Ilepuoguueckass cucrema xumMudeckux djaementos /I HU.
Menpeneesa. Ctpoenue atomoB. Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

IlepBrle TOMBITKM KIACCU(PHUKAIMM XUMHYECKHX 3JeMeHTOB. lloHsATHe 0 rpynmax
CXOIIHBIX 3JIEMEHTOB (IIEJOYHbIE U INEIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(poTepHbIe OKCHABI M THIPOKCHABI.

Ileppuognueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux osnementos I M.
Menneneea. Koporkonepuognass u niuHHOMepuoaHas ¢opmel llepuognueckoil CHCTEMBI
xumudeckux syaemeHToB [l M. Menneneesa. Ilepuoabt u rpynmnbl. PHU3HYECKUH CMBICT
MOPSIIKOBOrO HOMEPa, HOMEPOB MEePHOJia U TPYIIIbI AJIEMEHTA.

Crtpoenne aromoB. CocrtaB aromHbIXx sfep. HM3ortombl. Onextponbl. CTpoeHue
3JIEKTPOHHBIX 00OJIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX 3JIeMeHTOB [leproandeckoii CHCTeMBbl
J. HW. Menneneea. XapakTepUCTHKAa XHMHUYECKOIO BJEMEHTA MO €ro NOJIOKEHHUIO B
Ilepuoaunueckoii cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHs PaJilyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANINUYECKUX U
HEMETAJUIMUECKHUX CBOMCTB IO IpyImam U Nepuojam.



3Hauenue Ilepuonnueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
IU1s1 pa3BUTUS Hayku U npaktuku. [ 1. Menaenees — y4€Hblil U rpa’kjaHUH.

Xumuyeckasi CBSI3b. KosanenThas (omsApHast u HETIoJSIpHAst) CBSI3b.
DNeKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1€MEeHTOB. IOHHas CBS3b.

Crenenp  okucneHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHblE  peakuuu. IIpoueccel
OKHCJIEHUS U BOCCTAHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKCnepuMenm:

u3yueHne o0pa3loB BEIECTB METAUVIOB M HEMETAJUIOB, B3aUMOJECHCTBHE THIPOKCHIA
LIMHKA C pacTBOpaMHU KHUCJOT W Liesovel, MpOBEAEHHE OMNbITOB, WIUIIOCTPUPYIOLIUX MPUMEpPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKINI (TOPEHHE, PEAKIIH PA3JIOKEHUs], COSTUHEHN).

Mesicnpeomemusie ceasu

Peanuzanus MexXnpeaAMETHbIX CBsi3€l NPU U3yUYEHWU XUMHU B 8 Kjlacce OCYLIEeCTBJAETCS
yepe3 HCIMOJb30BAHHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX TMOHATHH, Tak M TOHSATHIA,
SIBJISIFOLLUXCS] CHCTEMHBIMM TSI OTZIEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHATHS. HAy4YHbIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHamu3,  CHHTe3,  Kijaccupukauus,  NEePUOAMYHOCTb,  HAONIOAEHHWE,  SKCIEPUMEHT,
MOJIeJIMpPOBaHHe, U3MEPEHUE, MOAEIIb, SIBJICHUE.

Qdusuka: MaTepus, aTOM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWZ, H30TOIbI,
PaTUOAaKTUBHOCTb, MOJIEKYJa, J3JEKTPHUUECKUH 3apsif, BELIECTBO, TENO, OOBEM, arperaTHoe
COCTOSIHME BELIECTBA, a3, (PU3NYECKUE BEINYMHBI, CIUHHULIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3Bé3nbl, COIHIIE.

Buonorusi: ¢porocuntes, npxanue, Ouocdepa.

leorpadms:  armochepa, rumpocdepa, MuHepaabl, TOPHbIE TOPONBI, TOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOJIHbIE PECYPCHL

9 KJIACC

BemecTBo 1 XUMHYeECKAs1 peaKIusi

Ilepuognueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux osnementos I M.
Menpneneera. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHMM CBOWCTB XHUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kalus, KaJbLUsl U WX COEAUHEHUH B COOTBETCTBUM C
MOJIO’KEHHEM 3J1eMeHTOB B Ilepuoanueckoii cuctemMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHIbl XUMHUYECKOH CBS3U. TUNBI KPUCTAJUINYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BE€INECTBA OT TUIA KPHUCTAIMYECKON PEIETKH M BHAA XUMHUYECKOU
CBSI3H.

Knaccupukanmss u HOMEHKIATypa HEOPTaHWYECKHUX BELIECTB. XHMHUYECKHE CBOICTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIU4YHbIM KJ1accaM HEOPraHWYeCKUX COEIUHEHUN, MeHeTHUecKas
CBSI3b HEOPraHMUECKUX BELIECTB.

Knaccupukanms XUMUYECKHX PEaKUU MO Pa3JIMYHbIM NMPU3HAKaM (II0 YUCIY B COCTaBY
YYACTBYIOLIMX B PEAKLIUH BELIECTB, MO TEIUIOBOMY 3((]exTy, Mo H3MEHEHHIO CTeneHeil
OKHCIICHHS] XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO YYacCTHUIO KaTaju3aTropa). JK30- U
SHAOTEPMHUUYECKUE PEAKLIUH, TEPMOXUMHUUECKHE YPaBHEHUS.

ITonsitne o ckopoct XxuMu4eckoil peakuuu. Ilorsartue o6 obpaTMMbIXx U HEOOPATUMBIX
xuMudeckux peakuusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. IlonsTtue o
katanuse. IloHaTne o XumudeckoM paBHOBecuu. DakTOphl, BIUSIOLINE HAa CKOPOCTb
XUMHUYECKON pPeaKkLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHUCINUTENTPHO-BOCCTAHOBUTENbHBIE PEAKIMH, JJIEKTPOHHBIA OaNaHC OKHCIUTEIBHO-
BOCCTaHOBUTENbHON peaknuu. COCTaBlIeHHE YpPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ NCMOIb30BaHUEM METOAA 3JIEKTPOHHOT O OanaHca.

Teopust 7EKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTBl U HE3JEeKTponuThl. KaTtnoHsl,
aHMOHBI. MeXaHHW3M JHCCOLMAINM BEINEeCTB C pPA3MUYHbIMM BHUAAMH XHUMHYECKOH CBSI3H.
Crenenp nuccoruanyu. CHIIbHBIC U CJIA0BIE JIEKTPOJTUTHL.

Peakunu nonHoro oOMeHa. YCioBUS MPOTEKAHUS PEAKLUI MOHHOrO OOMEHa, MOJHbBIE U
COKpalléHHble HOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCJIOT, OCHOBaHMN U cojiell B CBETe
npeacTaBiIeHu 00 3JIEKTPOIUTHYECKOH amcconmany. KauecTBeHHbIE peaklu Ha HOHBI.
[TonsiTue 0 ruApoOaU3€E COJEH.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C MOZENSIMH KPUCTAJUTMYECKUX PEINETOK HEOPraHMYECKHX BEINECTB —
METaJUIOB M HeMmeTaiwioB (rpadura W anmasa), CJIOXKHBIX BEIECTB (XJOpHOAa HATPWHs),
UCCIIEIOBAHNE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIHH OT BO3ACHUCTBHUS PAa3TUYHBIX
(baxTOpOB, HCCIENOBAHIE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECcCa AUCCOLMALINN
KUCJIOT, Ienoued M conell (BO3MOXKHO HCITONIB30BAHUE BHIEO MATEPHAJIOB), MPOBEICHHUE
OTBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKH NMPOTEKAHUS peakuuii MOHHOro oOMeHa (oOpasoBaHHe
ocajKa, BBIACNEHHE ra3a, 00pa30oBaHHWE BOMbI), OMNBITOB, MUIOCTPUPYIOINX MPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEaklHid (TOpEeHHe, PEeaklMH Pa3jIoKEHUs, COSNUHEHWs),
pacrio3sHaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KAYECTBEHHBIX PEAKIUi Ha HOHBI,
pelLIeHne 3KCIePUMEHTAIbHBIX 3a/1a4.

HemeTannbl U X cOeTHHEHUS

OOmast xapakrepuctika rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEePHbIE
crerneHn okucieHusi. CtpoeHne M (U3NUECKHE CBOHCTBA IPOCTBIX BELIECTB — TaJOTEHOB.
XUMHUECKHe CBOWMCTBA Ha NpUMepe xyopa (B3auMOAEHCTBHE C MeTallaMH, HEeMETaJlJIaMH,
mesnoyamu). Xyoposomopon. ConsHast KHCIOTa, XHUMHYECKHE CBOMCTBA, TMOJyYEHHUE,
npuMeHeHue. JeficTBrue Xyopa 1 XJIOpOBOAOPOAA Ha OPTaHU3M 4UeJoBeKa. BakHel e Xmopubl
U UX HaXOXJIEHHE B MPUPOAE.

OOmast xapakrepuctuka 3aeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHs] aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne M (U3MUECKHE CBOWCTBA MPOCTBIX BEILIECTB —
KHCJIOPOZia W CEephl. AJUIOTPOITHBIE MOAM(UKALIMK KHCIOPOAa U Cepbl. XMMHYECKHE CBOWCTBA
cepel. CepoBomopoa, CTpoeHHe, (U3NUECKHEe M XUMHUYECKHe cBoicTBa. OKCHUOBI Cepbl Kak
NPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KUCIOTa, (PU3HUECKHe U XMMHUYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kilacca KUCJIOT W crenuduueckue). XUMHUECKHE PEaKLUH,
JeKallie B OCHOBE NPOMBIIIJIEHHOTO Ccroco0a IONyueHHs CepHOW KUCIOThl. llpumeHeHune
cepHOii Kucyotsl. CoNM CEPHON KUCIIOTBI, KAUECTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHH B mpupoje. XHUMHUYECKOe 3arps3HEHHE OKpYJ)KaroLIed cpeabl
COEAMHEHUsIMH Cepbl (KHUCIOTHBIE IOXIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPALICHHUS.

OOmast xapaxktepuctuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCIeHUs. A3OT, paclpoCTpaHeHHWe B TMpupoae, (Qusuueckue u
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (pU3NUECKue U XUMHUYECKHe
CBOWCTBa, MoJlyueHne u npuMeHeHne. Conu aMMOHUS, X (pU3NUECKHe U XUMHUYECKHE CBOWCTBA,
npumeHeHne. KadecTBeHHast peakuuss Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOJy4YeHHE,
¢usnueckne M XUMHUECKHE CBoiicTBa (OOLIMEe Kak TPENCTaBUTENs Kjacca KHUCIOT U
cneuudurdeckne). Mcnonap3oBaHWe HUTPATOB U COJNEH aMMOHHS B KadeCTBE MHHEPAJIbHBIX



ynoOpennii. XMMUYECKOe 3arpsi3HEHUE OKPYIKAroLIeH Cpeabl COeTMHEHMSIMHA a30Ta (KHUCIIOTHBIE
IOXKIW, 3arpsi3HEHHE BO3yXa, MOYBbI M BONOEMOB). Pocop, amnorponHble MOAUPHUKALUN
docopa, pusnueckne u xummdeckue csoiictBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢dusndeckne M XUMHYECKHE CBOICTBa, mosyueHue. Mcmosip3oBanue (ocdaTroB B KauecTse
MUHEPAJTbHBIX YIOOPEHU.

OOmast xapakrepuctuka 3aeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTpPOEHHs] aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIECHMA. Y TIIepOA, aJUIOTPOIHbIE MOIU(HUKALINN, PACTIPOCTPAHEHHE B
npupone, Gu3nyecKre u XuMrueckue cBoricTea. Ancopdbuus. Kpyrosopor yriepona B mpupose.
Oxcunpl yraepona, ux Qpu3nyUecKue U XMMUYECKUE CBOWCTBA, JEHCTBHE HA YKUBBIE OPTraHU3MBI,
MOJyYeHUEe U MPUMEHEeHUe. JKOoJorndeckue nmpodyieMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (IV),
TUTIOTE3a TJIOOANBHOTO TMOTEIUICHUS KJIMMATa, MAapHUKOBBIA 3PQeKT. YTonpHas KUCIOTa U €€
cony, uX (PU3MYECKHe U XMMHUYECKHE CBOWCTBA, MOJlyueHHe M NpuMeHeHne. KadecTBeHHas
peakuuss Ha kapOoHaT-moHBL ~ Hcmonp3oBanne  kapOOHaTOB B OBITY, MEIUIIMHE,
MPOMBIIIIJIEHHOCTH U CEJIBCKOM XO3SIHCTBE.

IlepBoHauanbHbIE MOHATHS OO0 OPraHMYECKHX BELIECTBAX KaK O COCIUHEHUSX yTIJepona
(MeraH, »TaH, JTHWJEH, AaLETWICH, 3TAHOJN, TJIHMLEPHUH, YKCyCHas Kuciora). llpuponnsie
UCTOYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Tb), MPOXYKTBl UX mHepepaboTKu
(6eH3uH), UX poyib B OBITY U MPOMBIILICHHOCTU. [TOHSITHE O OMOIOTMYECKH BaXKHBIX BEIIECTBAX !
JKHUpax, Oenmkax, yrieBoJaXx — W HMX pPOJM B JKU3HM 4YeJNoBeKa. MaTepuanbHOE eIUHCTBO
OPTaHUYECKUX U HEOPTaHMYECKUX COEIMHEHH.

Kpemumii, ero ¢usnyeckme M XHUMHYECKHE CBOWCTBA, NOJNYYCHHWE W MPHUMEHEHHE.
Coenunenust kpemHusi B mnpupome. OOmmue mnpencraBinenus o0 okcupe kpemuus (IV) u
KpeMHHEBOH kucinoTe. CHIMKATBI, UX UCTIOJIB30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTPOUTENIbHbIE MaTepHajbl. KepPaMHKa, CTEKJIO, LeMeHT, OeToH, kejne300eToH. I[Ipobmembr
0e30MacHOro MCIIOJIB30BAHMS CTPOHUTENNBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

u3yueHne oOpas3loB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCJIOTBHI, MPOBEIEHUE
KAa4eCTBEHHBIX PEAKLUI Ha XJIOPUA-MOHBI M HAOJIOIEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaroImue (PpU3NUecKue U XUMHUYECKHUE CBOHCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXKHO
UCTIOJIb30BAHUE BUIECOMATEPHANIOB), O3HAKOMJIEHHE C OOpasuamMu XJOPUAOB (TaJIOTeHHIOB),
O3HaKOMJIEHHEe ¢ ofpasmamMu ceppl M €€ COCAMHEHUsIMH (BO3MOXKHO HCIOJIb30BaHHUE
BUACOMATEPHAJIOB), HaOJMIOAeHWe Tpolecca OOyIJMBaHUS — caxapa TOA  ACHCTBHEM
KOHLIEHTPUPOBAHHON CEpHON KHCIIOTHI, U3yUeHHE XUMHYECKHX CBOWCTB pa30aBJICHHON CEpHOM
KHCJIOTBI, TIPOBEIEHNE KAYECTBEHHOW peaklny Ha CyJb(paT-uoH W HaOJrofeHHe TNpU3HAKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (pu3myecKkMMH CBOIicTBaMHU a30Ta, Gochopa U MX COCAMHEHHI
(BO3MOJKHO HCIIONIb30BAHUE BUAEOMATEPHAIIOB), 00pa3LiaMi a30THBIX U (PocopHbIX ynoOpeHui,
nojiydeHue, coOupaHue, pacro3HaBaHWE W U3YUYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KAQ4eCTBEHHBIX pEakUUi Ha HOH aMMOHUS H ¢ocdaT-MOH U H3y4YeHHE NPU3HAKOB UX
NPOTEKAHUS, B3aUMOICHCTBUE KOHLEHTPUPOBAHHON a30THOH KHCJIOTBI C MEIbI0 (BO3MOXKHO
UCTIOJIb30BAaHUE BHIEOMATEPHANIOB), M3yUYEHUE MOAETEeH KPUCTAUIMYECKHX pEHIETOK aiMasa,
rpaduta, (QyiiepeHa, O3HAKOMJICHHE C TMPOLIECCOM ancopOIUU PaCTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YIJIEM H YCTPOHCTBOM MPOTHBOrasa, MOJy4YeHHE, COOMpaHue, paclio3HABAaHUE
U M3YYEHUE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEACHHE KAYEeCTBEHHBIX peakUui Ha kapOoHAT U
CIUIMKAT-UOHBl M W3Y4Y€HHE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHE C MpPOAYKLHUEH
CHJIMKATHOH TPOMBIIIJICHHOCTH, PELICHHE SKCIIePUMEHTANbHBIX 3a1a4 1o Teme «Bakneiimue
HEMETAJIJIbl U UX COSIUHEHHS) .



MeTtanabl 1 UX COeIHHEHHS

OOmast xapakTepUCTHKa XHUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMU HX
nonoxenus B [lepuognyeckoit cucreme xumuueckux 35eMeHToB JI. 1. Menneneesa u cTpoeHus
atomoB. CTpoeHue MeTanjnoB. MeTannuueckas CBs3b U MeTaNJIMUYecKas KPUCTAIIMYECcKast
pelméTka. DIEKTPOXUMMUYECKUNH psii HampsDKeHUH MetannoB. Pusznyeckue U XHUMHUYECKUe
cBoiicTBa MetaiuioB. Obmme crnocobbl mojydeHus: MeTayuioB. [IoHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIuiaBsl (CTanb, UyTyH, AIOPATIOMUHUN, OpoH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

MMenounrie MeTamnel: nojgoxkenue B [lepuonnueckoi cucteMe XUMUYECKUX 3J€MEHTOB /1.
H. Menneneesa, CTpoeHHE HUX aTOMOB, HaxoOXKAeHHe B npupoae. Pusnyeckue U XUMHUYECKUE
CBO¥CTBA (Ha rpuMepe HaTpus U Kamust). OKCUIBI U TUAPOKCHIBI HATPUs U Kajws. [IpiMeHeHmne
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHU.

Illenoyno3eMenpHble MeTajUIbl MAarHUi M KajgbLui: nosoxeHnue B Ilepuoguyeckon
cucremMe xumudeckux sjgemeHTOB J[. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXXKICHHUE B
npupone. PU3nyeckrue U XUMUUYECKHE CBOWCTBA MAarHus M KajgbLiys. BakHeline coequHeHUs
KaJbIusi (OKCUI, TUAPOKCUA, coyn). JKECTKOCT BOIBI M CIIOCOOBI €€ yCTPaHEHUsI.

Amomunuit: nonoxenue B Ilepuoguueckoil cucreme Xxumuueckux siementos I M.
MenpeneeBa, CTpoeHHE aToMa, HaxXOKAeHUe B npupone. Pusnueckre U XUMUYECKHe CBONCTBA
amoMuHusi. AMpOTepHBIe CBOICTBA OKCHIA U THAPOKCH/IA AJTFOMUHUSL.

Keneszo: nonsoxenue B Ilepuonnueckoil cucreme xumuueckux syemeHtoB /[ H.
MeHpeneeBa, CTpoeHHE aToOMa, HaxOXKAeHUe B npupoge. Pusnueckre U XUMUYECKHe CBONCTBA
xkene3a. Okcupmel, rugpokcunsl u coiu kenesa (II) m skenmesa (1), ux cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuiit IKCHepUMEHN:

O3HaKOMJIGHHE ¢ oO0paslaMHd METaJUIOB U CIUIABOB, MX (PU3MYECKUMH CBOWMCTBAMH,
U3YUCHHE PE3YyJIbTaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIOJB30BAHHE BUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aUMOICHCTBUSI OKCHIA KAJIBLUSI U HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE
BH/IEOMATEPHAJIOB), HCCIENOBAaHUE CBOHCTB JKECTKOW BOIBI, MPOIECCA TOPEHHUS JKene3a B
Kuciopone  (BO3MOXXHO  HCIONB30BAaHHE  BHUACOMATEPUANIOB), TMPU3HAKOB  IPOTEKAHUS
KAQ4eCTBEHHBIX PEAaKIMi Ha MOHBL. MAarHus, KaJbLus, alflOMUHMS, [UHKA, kene3a (1) u xenmesa
(III), memu (1), HaOmoneHWe U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPUS,
KaJIusg W KaJiblusi (BO3MOYKHO HCIIOJIb30BaHHE BHIEOMATEPHAIIOB), MCCIEIOBAHNE aM(pOTEPHBIX
CBOICTB 'MIPOKCH/A aJFOMUHUS U THAPOKCUAA LIMHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX 3a7a4 IO
Teme « BakHenme MeTaibl U UX COCIUHEHUSD .

XHuMHS H OKpY’KamoIas cpeaa

BemecTsa 1 MaTepuanbl B IOBCETHEBHOH KU3HU desoBeKa. be3omacHoe HCMONb30BaHME
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomnp NMpH XHUMHUYECKUX OXKOrax M
OTpaBJICHMSIX.

XUMHUECKOe 3arpsiI3HEHNE OKPY KaroIel cpenpl (MpenesbHast JOMyCTUMAasi KOHIIEHTPALUs
BemecTs, nanee — [1JIK). Ponb xuMuu B pemeHnn 5K0JIOTHIeCKUX Mpodiem.

Xumuueckuii IKCnepuUMenm:

u3yueHne o0pa3oB MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHAJIHI).

Mesrcnpeomemmple cesn3u

Peanuzaius MexXnpeaAMETHbIX CBsI3el NPU U3yUYEHWH XUMHUM B 9 Kjlacce OCyLIEeCTBIAETCS
yepe3 HCIOJb30BAHME KakK OOINMX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaK W IOHSTHI,
SIBJISIFOLLUXCS] CHCTEMHBIMHU IS OTZIE€TIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO0mue ecTecTBEeHHO-HAyYHbIE TOHATHS. HAy4YHbIM (PakT, rumoresa, 3aKOH, TEOPUs,
aHajgM3,  CHHTe3,  Kiaccupukauus,  MEPUOAMYHOCTb,  HAOJIOAEHHE,  HKCIEPHMEHT,
MOJIEIUPOBAHNE, U3MEPEHHE, MOJIEJIb, SIBJICHIE, TAPHUKOBBIN 3()(eKT, TEXHOIOT U, MaTEPUAIBI.

®u3uka: Marepus, arToM, 3JEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKMH 3apsii, MNPOBOJHMKH, MOJYNPOBOAHUKH,
IMAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TeJOo, 00BbEM, arperaTHOe COCTOSHHE BELIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KpPHCTAJUIMYECKAasl pEIIETKa, CIUIaBbl, (PU3NYECKUE BEJUYHHBI,
eIUHHLIBI U3MEPEHHS], KOCMUYECKOe MPOCTPAHCTBO, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, napixanue, O6mocdepa, SKOCHUCTEMa, MHHEPAJIbHBIE YIOOpEHHS,
MUKPOSJICMEHTBIL, MAKPO3JICMEHTDIL, MUTATCJIbHBIC BEIICCTBA.

leorpadms:  armochepa, rumpocdepa, MuHEpaabl, TOPHbIE TOPOIBI, TMOJE3HBIC
HUCKOIMAeMBbIe, TOTUIMBO, BOIHBIE PECYPCHL



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INPOI'PAMMBI IO XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJBTATHI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCHHS NPOTrPaMMbl OCHOBHOTO OO0IIEero 00Opa3oBaHUs
IOCTHUTAr0TCA B XOA€ OOYYEHUs] XMMUHU B €AMHCTBE YUeOHOM M BOCITUTATENIbHOM e TEIbHOCTH B
COOTBETCTBUM C  TPAJULMOHHBIMH  POCCHICKMMH  COLMOKYJBTYPHBIMH M JyXOBHO-
HPABCTBEHHbIMH LIEHHOCTSIMH, MPUHSTHIMH B OOIIECTBE MPABHJIAMH U HOPMAaMU MOBEIACHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATIM3ALNN 00y YarO X S

JIMYHOCTHBIE PE3yJbTaThbl OTPAKAlOT TOTOBHOCTb OOYYArOIIMUXCS PYKOBOICTBOBATHCS
CHCTEMOW TMO3MTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACUIMPEHHE OIbITAa ACATENIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

1) IATPHOTHYECKOr0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOLICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIENNIO, TIOHUMAHUS 3HAYEHUS XMMUYECKOH HayKH B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CHOCOOHOCTH BJIaZIETh JOCTOBEPHOH HH(pOpMaIMel O MepPeroOBBIX NOCTIIKEHUSX M OTKPBITHSAX
MHUPOBOH M OTEUECTBEHHOH XMMUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX OO0 yCTPONCTBE
Mupa 1 0011ecTBa;

2) rpakaaHCKOro BOCIIUTAHMS:

NPEACTABICHNSI O COLMAIBHBIX HOPMAax M IMpPaBHJIAX MENUJIMYHOCTHBIX OTHOLICHUH B
KOJUIGKTUBE, KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEIOBATEIBCKON, TBOPUYECKON U APYTHX BHIAX NESITEIbHOCTH, FTOTOBHOCTH K pasHOOOpa3HOMH
COBMECTHOH IESTENbHOCTH NPH BBINTOJHEHWH yUeOHBIX, MO3HABATEIbHBIX 3a7a4, BBIIOIHEHUH
XUMHYECKHX SKCIIEPUMEHTOB, CO31aHUH YUeOHBIX NMPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAaHHUIO
U B3aMMOIIOMOIIHM B TPOLECCEe 3TOW y4eOHOH NeATeNbHOCTH, TOTOBHOCTH OLICHMBATH CBOE
MOBEZICHNE W TOCTYNKH CBOMX TOBAPHUINEH C MO3MLWU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIIEICTBHH MOCTYIIKOB,;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHUpPOBO33PEHUYECKHE  TPEACTABICHHWS O BEUIECTBE M  XUMHYECKOW  peakluw,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABISIOLINE OCHOBY IS
NOHMMAHUS  CYIIHOCTH HAy4YHOH KapTHHbI MHpa, TPEACTaBIeHUsT 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs NMPUPOABI, B3aUMOCBA3SIX YeNIOBEKa C MPHUPOAHON Cpeno, O ponu
XUMHH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH,

NO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE Ha TOJYYEHHE HOBBIX 3HAHUH 1O XUMHH,
HeoOxonumble il OOBSICHEHMS HAOJIOAaeMbIX MPOLIECCOB M SIBJICHUH, IO3HABATEIbHOM,
UH(POPMALIMOHHON U YUTATENbCKOH KYJbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHON PadOThI
¢ yueOHBIMHM TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYUYEHHMIO W TO3HAHMIO, JIEFOOO3HATENBHOCTh, TOTOBHOCTb MU CHOCOOHOCTB K
caMo00pa30BaHMIO, MPOEKTHON U MCCIENOBATEIbCKON NESTEIPHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHs OOyUeHHS B JAbHEHIIIEM;

4) popmMupoBaHUsI KYJbTYPbl 310POBbSL:

OCO3HaHME IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM HA 370POBBbI 00pa3 JKWU3HH, OCO3HAHHE IMOCIEICTBHA M HENPHUATHE BPEIHBIX
npuBbIueK (yNOTPeOJNEHHsI aJKOrojsl, HAPKOTHKOB, KYPEeHHMs), HEOOXOIMMOCTH COOJFOAECHUS



npaBmyl OE30MacHOCTH TpH OOpaleHHH C XHUMHYECKMMHU BEIIECTBAMH B OBITY U PEaJIbHOM
JKU3HY,

S) TpynoBoro BocnuTaHusi:

HUHTEpEeC K MPAKTHYECKOMY H3YUEHHUIO MPOQeCcCHii U TPyAa pa3INIHOrO POMa, YBAKEHHE K
TPpyAy H pe3yJibTaTaM TPyAOBOM MAESATENBHOCTH, B TOM 4YHCJIE€ Ha OCHOBE NPUMEHECHHUS
MPEeIMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBIA BBIOOP WHAMBUIYAJILHON TpPaeKTOPHH
NPOAO/DKeHUsT O0pa3OBaHUSI C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEeOHOCTEN, yCHemHoi npodecCHOHAIbHON IesITENIbHOCTH W
pPa3BUTHST HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH aJJaITHPOBATHCS B MPOQECCHOHANTBHOMN CPee;

6) 3K0JIOrHYeCKOro BOCIIUTAHHS:

SKOJIOTHYECKH LIeIecOo00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHMS, MOHUMAHHE IIEHHOCTH 3JA0POBOrO U Oe3omacHoro odpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3HMYECKOMY U MCHUXHYECKOMY 3I0POBBIO,
OCO3HAHWE LICHHOCTU COOJTIOIeHHsT MPaBujI O€30MacHOr0 MOBeAeHUs IpU padoTe ¢ BeECTBAMH,
a TAKXKE B CUTYALMsIX, YIPOXKAIOLIUX 3A0POBbIO U JKU3HU JIIOACH;

CrOCOOHOCTH TPUMEHATb 3HAHUS, TMOJydaeMble NPU M3YYEHUM XUMHH, IS PEIIEHUs
3a7a4, CBSI3aHHBIX C OKPY KarOLIEed NPUPOAHON CpeoH, Al MOBBILIEHHS YPOBHS 3KOJIOTHYECKOM
KYJIBTYyPbI, OCO3HAHUS TJIOOABHOTO XapakTepa SKOJIOTHUYECKUX MpoOjieM U MyTeld UX PelIeHUs
MOCPEICTBOM METOAOB XMUMHH, 3KOJIOTMUYECKOTO MBIIIJICHUS], YMEHHUSI PYKOBOACTBOBATHCS UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHON U COLIUAJILHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJBbBTATDBI

B cocraBe MeranpenMeTHBIX pPe3yJIbTaTOB BBINENSIOT 3HAYMMBIE Il (hOPMHUPOBAHUS
MHUPOBO33pEHUsT OOIEHAyYHbIE MOHSATHUS (3aKOH, TEOPUsl, MPHUHIIMI, TUIOTe3a, (PaKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHMM U3 STHUX NMPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LEJIOCTHONW HAy4YHOW KapTHHE MUpPA, U YHUBEpCAIbHbIE y4eOHbIe NeHCTBUs (ITO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PErYJIATUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIIAHHPOBAHUIO M OCYIIECTBICHUIO YYeOHOM eI TENbHOCTH.

I[Ho3naBaTebHBIE YHHBEPCAJIbHBbIE YieOHbIE JeHCTBHS

basoBbie ornyeckune geicTBUA:

YMEHUSI HCIOJIb30BaTh TNPUEMBI JIOTHUECKOTO MBIIUICHUS TIPU OCBOEHUM 3HAHUU:
pPacKpbIBaTh CMBICT XUMHUYECKUX TIOHATUH (BBIACNSATH WX XapaKTepHbIe TPU3HAKH,
yCTaHABJIUBATh B3aUMOCBSI3b C APYTUMHU MOHSITUSMH), UCTIOIB30BATh MOHATHUS ISl OOBSICHEHUS
OTHENbHBIX (DAKTOB U SIBJICHWH, BBIOMPATH OCHOBAHUS WM KPUTEPUU I KiacCU(PUKALNH
XUMUYECKUX BELIECTB U XUMUYECKHUX PEAKLUH, YCTAHABIUBATh MPUINHHO-CIIEACTBEHHBIE CBSI3H
MeXKIy OOBEKTaMH U3YUEHUSs, CTPOUTD JIOTUYECKUE PACCY KISHUS (MHIYKTUBHBIC, ey KTUBHBIE,
MO AHAJIOTHH ), IeJIATh BBIBOABI U 3AKITFOYCHIS,

yMEHHE TMPUMEHSTh B MPOIECCe MO3HAHMS MOHSTHS (MIPEIMETHbIE U METANPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MONENH, WCIONb3yeMble B XHUMHH, MNPeoOpa3OBBIBATH HIHPOKO
MPUMEHSeMbIE B XHMHUU MOJIEJIbHBIC MPENCTaBICHHUS] — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA),
xuMudeckass (opMyia W ypaBHEHHE XUMHYECKOH peakuuu — TMPU pPeleHud y4eOHO-
MO3HABATENIbHBIX  337a4, C Y4€TOM OTHUX MOJAENBHBIX TMPEACTABICHUN BBISBISATD W
XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XUMHUYECKHX BELIECTB U
XUMHUYECKUX PEaKIHH, BBISBISATh OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3YUAEMBIX MPOLIECCAX U SBJICHUAX.

Ba3oBble uccienoBareibcKkue 1eHCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, a
TAKXK€ B KayeCTBE OCHOBBI Uil (POPMHMPOBAHHS THUIOTE3bl 1O MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CY KIACHUH,

NpUOOPETEHNE ONbITa 1O IUIAHUPOBAHMIO, OPTaHU3ALMH M TPOBEIACHUIO yUYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOI0IaTh 32 XOIOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3HPOBATD €r0
pe3ynbTaT, (OpMyJIUpOBaTh OOOOINEHMS W BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOI'O OIbITA,
HCCIIEIOBAHMS, COCTABIISATh OTYET O MPOJIETAHHON padoTe.

Pa6ora ¢ undopmanmneii:

yMEHHE BbIOMPATh, AaHATM3UPOBATh U MHTEPIPETUPOBATh HHOOPMALIMIO PA3TUYHBIX BUIOB
U OpM MpeCTaBICHHUS, TIOTYYaEMYIO U3 Pa3HbIX HCTOYHHUKOB (HAy4HO-TIONYJIIPHAS JUTEPATypa
XUMHYECKOTO COJEpXKaHWs, CIpaBO4YHble 1ocoOms, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTHBOPEUUBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

yMEHHE MPUMEHATh Pa3IMUHbIe METObI U 3aIPOCHI MPU NIOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOIMMBIX JIJIsl BBITIOJHEHUS YIeOHBIX M NMO3HABATENBHBIX 33144
OTPENeNIEHHOrO THUMa, NPUOOpPETeHHe OmbiTa B O0JACTH HCIOJIB30BaHMUS HH(OPMAIIOHHO-
KOMMY HUKATHBHBIX TEXHOJIOTUH, OBJIQJICHUE KyJIbTYPOH aKTHBHOTO MCIIOJB30BAHUS PA3IHMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAaJbHYI (opMy mpencraBieHUs
UHpOpPMALIMKM U WJUTFOCTPUPOBATh pellaeMble 3a7add HECIOXKHbIMH CXEMaMH, TUarpaMMaMHu,
apyrumu popmamu rpa@uKu U X KOMOMHALIUSIMY,

yMEHHE HCIOJb30BATh W AHATU3UPOBATh B Mpolecce y4ueOHOH M HMCCIenoBaTENbCKON
IESATEIBbHOCTH NH(POPMALHIO O BJIUSHUM MPOMBILUIEHHOCTH, CEJIbCKOTO XO35HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYJKaroIIel MpUPOIHON Cpebl.

KomMyHHUKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIEe JeHCTBHA:

yMEHUsI 3aJaBaTh BOMPOCHI (B Xoie auanora #u (WIM) AMCKYCCHHM) MO CYINECTBY
oOcyxnaeMoll TeMbl, (OPMYJUPOBATH CBOM NPEMJIOKEHHS] OTHOCHUTENBHO BBITIOJHEHUS
MPEIVIOKEHHOM 3a1a4u;

YMEHUS PECTABIISATD MOJyYeHHbIE PE3YJIbTaThl T0O3HABATEIBHON NESITEIbHOCTH B YCTHBIX
U THMCBMEHHBIX TEKCTaX; [eNaThb MPE3eHTALMI0 pe3yJIbTaTOB BBIMOJHEHUS XHUMHYECKOTO
JKcTepuMeHTa (1adopaTOPHOrO OIMbITa, JIAOOPATOPHOH pPabOThI MO HCCIEAOBAHUI CBOHCTB
BEIIECTB, y4eOHOrO MPOEKTa);

yMeHHUsI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIBHOH U
HCCIIEIOBATEIBCKON JIEATENIbHOCTH NMPH PELISHUH BO3HHUKAOIIUX MpoOJeM Ha OCHOBE y4éTa
O0IIMX HHTEPECOB U COTJIACOBaHMs NO3ULMEI (00CykKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbBIE
IITYPMBD), KOOPIMWHALIUS COBMECTHBIX NIEHCTBHI, ONpPENeIeHNe KPUTEPUEB 10 OLICHKE KaueCTBa
BBITIOJTHEHHOH pa0OThI U APYTHE).

PeryasiTuBHbIEe YHHBepCAJIbHbIE YUeOHbIE NeliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPEAETSITh LETH AeSITeIbHOCTH, TUIAHUPOBATh, OCYINECTBIISATD,
KOHTPOJHMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO [IESTENbHOCTb, BBIOMPATH
HanOonee S¢ddexkTuBHBIE crmocoObl  pemeHHss yueOHbIX W TNO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATb WJIM KOPPEKTHUPOBATH MNPEAJIOKEHHBI aIrOPUTM ACHCTBUN MPHU
BBIMTOJIHEHUH 3a/1aHUil C Y4Y€TOM TMONy4YeHHsT HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTax —
BEIIIECTBAX W PEAKIUSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yJibTaTa 3asBJICHHON LIeNH,
YMEHHE UCTIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTBI, MTPpeyiaraeéMble B YCIOBUHU 3a1aHUIA.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJNBTATOB IO OCBOEHHUIO OO0S3aTENBHOTO  COJEpIKaHMUS,
yCTaHOBJIEHHOrOo JaHHOW (enepanbHOil pabodeid mporpaMMoil, BBIIEISIOT. OCBOCHHbBIE



OoOy4aroIMMHUCS Hay4Hble 3HAHUs, YMEHHS M CrocoObl neicTBui, creruduyeckue ais
npeaMeTHol obnactu « XUMHs», BUABI JAEITEIBHOCTH MO IONYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINH, MPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CHTYALIUSX.

K koHmy oOydeHus B 8 kjacce mpenMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE TOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD Y OOYHAIOLITHXCS] YMEHHH:

PaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKHUX TMOHSITHHA: aTOM, MOJEKYyJa, XUMHYECKHUH
3JIEMEHT, TMPOCTOE BEINECTBO, CJIOXKHOE BEINECTBO, CMech (OOHOpOmHAs U
HEOIHOPO/HAS), BaJCHTHOCTb, OTHOCHTEJNBbHAS aTOMHAasi M MOJIEKyJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAas Macca, MaccoBas MIOJS XHUMHYECKOTO
3JIeMEHTa B COENMHEHHH, MOJIIPHBIA OOBEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
3JEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHHUS, XUMHIUYECKas peakius, Kiaccupuxamnuys
peakuuii: peakiuyu COeIUHEHHs, PEaKIIMU PA3JI0KEHHUS, PEAKIIUU 3aMeIleHUs], PeaKLuu
oOMeHa, 5K30- ¥ SHAOTEPMUUECKHE PEaKLUH, TeIUIOBOH 3(dexT peakuun, sapo aToma,
3JIEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOUTasb, PaguyC aroMa, XMMUYECKas CBS3b,
NOJISIPHAsl M HETOJIIPHAst KOBAJIGHTHAsI CBs3b, MOHHASI CBsA3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBasi A0JIs BeLeCTBa (MMPOLIEHTHASI KOHIIEHTPALUs) B PACTBOPE,
WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX TMOHSITUH M MPUMEHSTH 3TH
MIOHATHS ITPH OTNIMCAHUH BELIECTB U MX MPEBPALICHUN,

UCTIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY MJIsl COCTaBieHHs (OPMyJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTIpeNeNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COCOUHEHUSX, CTENCHb
OKHCIICHHSI 3JIEMEHTOB B OWHApHBIX COENUHEHMAX, MPHUHAMJIEKHOCTh BEINECTB K
ONpeNeNIEHHOMY KJIacCy COeOUHeHMH 1o (opMmynaM, BHI XHUMHYECKOH CBSI3H
(KoBaJIeHTHAs! 1 NOHHAS) B HEOPTAHUUECKUX COCTUHEHUSX;

packpeiBaTh cMmbica Ilepuoanueckoro 3akona [, M. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nojoxkeHus: B llepmommueckoil cucTeme, 3aKOHOB COXPAHEHHS MAcCChl BEINECTB,
MOCTOSIHCTBA COCTABa, ATOMHO-MOJIEKYJIIPHOTO YYEeHHS, 3aKOHA ABOTrazipo;

ONMHUCBHIBATD M XapakTepu3oBaTh TaOmmuHyr ¢opmy llepuogudeckoil cHUCTEMBI
XUMHYECKHX 3JIEMEHTOB. pa3fiMyaTh IMOHITUS «IaBHas mnoarpynma (A-rpynma)y u
«mnobounast moarpymmna (b-rpynma)y, manble u OoJbIIME TEPUOIBbI, COOTHOCHUTH
0003HaueHUs1, KOTOphle NMeroTesl B Tabnmue «llepuognueckas cucteMa XUMHUYECKUX
snemMeHTOB [l M. Menneneesa» ¢ 4HUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS] aTOMOB
XUMHYECKHX BJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacripeneneHne ux 1o 3IEKTPOHHBIM CIIOSIM);

KJIacCU(UIIPOBATh XUMHIECKHE 3JIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA, XUMHUECKUE
peakuuu (MO YUCIYy W COCTaBY YYaCTBYIOIIMX B PEAKLMH BEINECTB, MO TEIUIOBOMY
abdexty);

XapaKTepu30BaTh (OMKCHIBATH) OOINMEe XUMHUYECKHE CBOWCTBA BEINECTB Pa3MYHBIX
KJacCOB, TOATBEP)KOash OMHMCAHUE TPUMEPaAMU  MOJIEKYJSIPHBIX  ypPaBHEHHI
COOTBETCTBYIOLINX XUMUYECKUX PEAKLIHIA;

NPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUI B PA3JIUYHBIX YCIOBHSAX,
BBIYUCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MacChl BEIECTB, MAaCCOBYIO
TOJI0O XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COEMHEHHs], MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTD PACUETHI IO YPABHEHNIO XUMUYECKOHN PEaKIHH;



NPUMEHSTh OCHOBHBIE OMEPALM MBICIUTEIbHON JEeATENbHOCTH — aHAJU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEMATH3AIUIO, KITACCU(PUKALIHMIO, BBISIBJICHHE NMPUYUHHO--
CIIEICTBEHHBIX CBS3€W — JJIsl M3YYEeHHs] CBOMCTB BELIECTB M XUMHUYECKHX PEaKLH,
€CTECTBEHHO-HAy4YHble  METOAbl  TO3HaHUS  —  HAONIOJIEHHe,  HM3MEpeHHe,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peasbHbIN 1 MBICIICHHBIN ),

CNIeNOBaTh TMpaBHJIAM  MOJb30BAHHMS XHUMHUYECKOW mocyaoid U JabopaTopHbIM
o0opyoBaHMEM, a Takke MpaBwiaM OOpalleHusl ¢ BEeleCTBAMH B COOTBETCTBUHU C
UHCTPYKLUSIMH IO BBIMOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYESHHUIO
U coOmMpaHuI0 ra3o00pa3HBIX BEIIeCTB (BOAOPOJAA M KUCIOPOAA), TPHUTOTOBJICHHIO
PacTBOPOB C OMPENEIEHHON MacCOBOM A0J€H PaCTBOPEHHOIO BELIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTBI MO PACIO3HABAHUIO PACTBOPOB LIEJIOYEH U
KHUCJIOT C TIOMOIIBIO MHIUKATOPOB (JlTakMyc, heHonTanen, MeTUIOPAHK U IPYTHE).

K koHmy oOydeHus B 9 Kjacce mpenMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD Y OOYHAIOLITHXCS] YMEHHH:

PaCKpBIBATH CMBICT OCHOBHBIX XHMHYECKHX TOHITHH: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, MTPOCTOE BEINECTBO, CIIOJKHOE BEIIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCJEHHs, XUMHUYECKas PeakUus, XUMHUYeCKas
CBSI3b, TETUIOBOH 3(QPEKT peakumuu, MOJb, MOJSPHBIA OOBEM, PaCTBOP, SJEKTPOIIHTHI,
HE3JIEKTPOJIUTBI, 3JIEKTPOJIUTUYECKAsT IHUCCOLMALNSA, PEaKIMH HOHHOrO OOMEHa,
KaTaJln3aToOp, XHUMHUUYECKOE paBHOBECHE, OOpaTUMble W HEoOpaTUMbIE pPEaKLUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUH,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHNE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKasl CBS3b
(KOBaJIeHTHAs, HWOHHAs, METAJUINYECKasl), KPUCTAJUIMYECKas peIIeTKa, KOpPpPO3Us
METAJUIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH pEakLUUH, NPEeAeNbHO IOIMyCTUMast
koHueHTpauus I 1/IK Bemectsa,

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX TOHSITUH M MPUMEHSTH 3TH
MOHATHS TP ONIMCAHUH BELIECTB U MX MPEBPALICHUN,

UCTIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY MJIsi COCTaBleHHs (OPMyJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpeneNATh BAJIEHTHOCTb W CTEMEHb OKUCJICHHS XUMHYECKHX 3JIEMEHTOB B
COEAMHEHUSIX PA3JINYHOTO COCTaBAa, IMPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJacCy coenuHeHWd mo (opmMysiaM, BHI XUMHUYECKOHW CBs3M (KOBAJIEHTHAsl, MOHHAs,
METaJUIN4eCKas) B HEOPraHWYECKHX COEAMHEHUSX, 3apsA] HOHA 10 XHUMHUYECKOM
dopmyne, xapakrep Cpeapl B BOAHBIX PACTBOPAX HEOPTaHWYECKUX COCOUHEHUH, THII
KPHUCTAJUTMYECKON PELIETKH KOHKPETHOT'O BEIIECTBA,

packpeiBaTh cMbica [lepuonnueckoro 3akona /. 1. MeHneneesa 1 1€eMOHCTPUPOBATD
€ro TIOHMMAaHHE. OMHCBIBATH M XapakTepu3oBaTh TabmuuHyo (Gopmy Ileprnonudeckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB. pasjM4aTh IOHITUS «IiaBHas noarpymmna (A-
rpynmna)» u «mnobounas mnoarpynmna (b-rpymma)», mamele u Oojblune TEPHOIBI,
COOTHOCHTh O0O3HAauUeHHs, KOTOpPbIE HUMEIOTCS B MEPUOANYECKOH Tadnmue, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiA sipa, odiee YuciIo 3JIEKTPOHOB U PACIIPEENIEHHE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATD O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB M HX
COEAMHEHUI B Mpenenax MajblX MEePHOAOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHHS
UX aTOMOB;



KJIacCU(PUIMPOBAT XUMHIECKUE 3JIEMEHThI, HEOPTAaHMYECKUE BELIECTBA, XUMUYECKUIE
peakuuu (MO YUCIYy W COCTaBY YYaCTBYIOIIMX B PEAKLMH BEINIECTB, MO TEIIOBOMY
3¢ dexTy, N0 U3MEHEHUIO CTETEHEH OKHUCIEHUS] XUMHUYECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMHUCHIBaTH) OOmMME W creruduueckre XUMUYECKHEe CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHIE TIPUMEPAMH MOJICKYJISIPHBIX W
WOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIL;

COCTaBJIATb YPABHEHUS BJEKTPOJUTHUUECKON AMCCOLMALIMMN KUCIIOT, IIEeJIOYEN U CoNel,
MOJTHBIE U COKPAIIEHHBIC YPABHEHHS PEAKIU MOHHOTO OOMEHa, yYPpaBHEHHS PEaKLni,
NOATBEP)KJAIOIINX ~ CYLIECTBOBAHME TI'€HETUYECKOH CBS3M MEXAY BELIeCTBAMHU
Pa3JINYHBIX KJIACCOB,

PaCKpBIBATh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUA MOCPEICTBOM
COCTABJICHHSI 3JIEKTPOHHOTO OanaHca 3THX PEaKIHii;

IPOTHO3MPOBATh CBOWMCTBA BEINECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS] XHMUYECKUX MPEBPAIIEHUH B PA3IMYHBIX yCIIOBUSX,

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MacChl BEIECTB, MAaCCOBYIO
JOJI0O XUMHUYECKOTO 3JIEMEHTa 110 (POpMyJie COEAMHEHHs], MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOU PEAKIINY,

coOmonarh TMpaBHia IOJB30BAHMA XHMHUYECKOH mocynod u  J1abopaTopHBIM
o0OpyIOBaHMEM, a TaKXKe NpaBWiIa OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKHUX OIBITOB IO MOy YSHHIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (AMMHAaKa M YTJIEKUCIIOTO Tasa);

MPOBOINTh PEAKINH, MMOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, HOAUA-, KapOoHat-, docdart-,
CUJIMKAT-, CyJb({ar-, THAPOKCUI-HOHBL, KATHOHbI AMMOHHUS M WOHBI H3YYEHHBIX
METAJUIOB, MPHUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUMUYECKUX BEIIECTB,
MPUMEHSATb OCHOBHBIE OTEPAIMH MBICTUTEILHOW NEATETbHOCTH — aHAJU3 U CUHTE3,
cpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aLMIO0, BBIIBICHHE NPUYNHHO-CIEACTBEHHBIX
CBSI3€M — AJIsI U3Y4YEHHs] CBOWCTB BELIECTB M XUMHUYECKHUX PEAKLUH, €CTECTBEHHO-
Hay4YHbIE METOAbl TMO3HAHUS — HAOMIOJeHHe, W3MEpPEHHe, MOMAEINPOBAHUE,
SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIN).
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