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1. COAEP)KAHUE YYEBFHOI'O ITPEJIMETA, KOPPEKIIMOHHOI'O KYPCA, KYPCA BHEYPOUHOM JEATEJBHOCTH

BemecTBo M XMMHYeCKas peaKkuus

[lepuoanueckuii 3akon. [lepuoanueckas cucrema xumuueckux 3yemenToB Jl. . Menneneesa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB XMMMUECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KNS, KAJIbLMS M HUX COEIMHEHUH B COOTBETCTBUHM C IIOJIOKEHHEM 3JIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUUYECKOW CBA3U. THUIIBI KPUCTAUIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
PELIETKY U BUIA XUMUYECKOW CBSI3H.

Knaccuukanuss ¥ HOMEHKJIATypa HEOPraHHMYECKUX BEIIECTB. XHMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccam
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudukanusa XMMUYeCKUX PeakIHii MO pa3IMyHbIM MpU3HaKaM (IO YHCIY M COCTAaBY YYAaCTBYIOIIUX B PEaKIUU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, IO U3MEHEHHIO CTENEHEW OKMCIICHUS XUMHYECKUX 3JIEMEHTOB, 0 0OpaTMMOCTH, M0 YYacTHIO KaTajau3aTropa). DK30- U DHIO0TEPMUUYECCKHE
peaKkiy, TePMOXUMHUYECKUE YPABHECHHUS.

[Tonsatue o ckopoctu xumudeckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX U
reTeporeHHbIx peakuusax. [lonstue o karanuze. [loHsTHE 0 XMMHUECKOM paBHOBeCHMU. DAKTOPBI, BIMUSIONIME HA CKOPOCTh XMMHUYECKON peakuuu U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMU, IEKTPOHHBIA OallaHC OKHCIMTEIbHO-BOCCTAHOBUTEIbHOW peakuuu. CocTaBICHHE YpaBHEHHM
OKHUCIIUTEIHHO--BOCCTAHOBUTENBHBIX PEAKIIMIA C UCTIOIB30BAHUEM METO/Ia AIEKTPOHHOTO OasiaHca.

Teopus >0EKTPONUTHYECKOW AMCCOUMALUU. IDIEKTPOJIUTHI M HEINEKTPOJIUTHL. KaTHOHBI, aHMOHBI. MeEXaHHM3M JUCCOLMAIMU BEIIECTB C
Pa3IMYHBIMM BUIaMU XUMHUYECKOM cBsi3u. CTeneHb qucconunannu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiiuu nonHOro oOMeHa. Y ClIoBUS TPOTEKAHUS peaKIil HOHHOTO OOMEHa, TOJTHBIE M COKpAIIEHHbIE HOHHBIE ypaBHEHUS peakiuii. CBoicTBa
KHCIIOT, OCHOBAHUI U COJIEH B CBETE MPECTaBICHHM 00 ANEKTPONUTHYECKON nucconnanvu. KauecTBeHHbIE peakiiuu Ha WOHBI. [loHsTHE O THApOIHN3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJJIOB M HEMETAUIOB (TpaduTa M ajiMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATPHS), UCCIENOBAHUE 3aBHUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIMh OT BO3JACUCTBUS Pa3NUYHBIX (PAKTOPOB, MCCIEAOBAHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMM KHCIOT, IIEI0oYeld M cojeil (BO3MOKHO HCIIOJIB30BAHHME BUAECO MAaTEpUANIOB),
MIPOBEACHHUE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEAKITUH HOHHOTO 0OMeHa (00pa3oBaHME 0Ca/IKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAaKIMi (FrOpeHue, peakiun pa3ioXKeHHs, COeAUHEHHsI), pacllo3HaBaHNe
HEOPraHUYECKHUX BEILIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIUN HA MOHBI, PEILIEHNE IKCIIEPUMEHTAIIbHBIX 3a/a4.

HeMeTa/uibl M UX COeIMHEHUS



OOwiast XxapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CTpoeHue U Qpu3nuecKkue CBOWCTBA
IIPOCTBIX BEILECTB — raJIOr€HOB. XMMHUECKHE CBOWCTBA Ha IPUMEpPE XJI0pa (B3aUMOIEHCTBUE C METAJUIAMH, HEMETAJUIAMH, 1eJ1049aMu ). XJIOPOBOIOPOA.
ConsiHast KMCII0Ta, XUMUYECKHE CBOICTBA, I0JIy4€HUE, IpUMeHEHMeE. JlelicTBHE XJI0pa U XJIOPOBOAOPOa HAa OPraHu3M desloBeKa. BakHele Xi0pu bl
U MX HaXOXJIEHUE B IIPUPOJIE.

OOwas xapakrepucTrka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE cTeleHH okucieHus. CTpoeHue U pu3nuecKue
CBOWCTBa MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJJIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOpOJaa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOa0OpO,
cTpoeHue, GpU3NIEeCKue 1 XMMUYecKre CBOMCTBA. OKCHUIBI Cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3HMUECKUE U XUMUYECKHE
CBOMCTBa (0OLIME Kak IpeAcTaBUTENs Kiacca KHUCIOT M creuuduueckue). XUMHUECKUE peaklH, JeKallue B OCHOBE MPOMBIIUIEHHOrO crocoda
NOJTy4eHHUs1 cepHO KucioThl. [Ipumenenne cepHoit kuciotsl. Cosu cepHON KUCIIOTHI, KaUeCTBEHHAsl peakliys Ha cylbgaT-uoH. HaxoxaeHue cepsl u eé
COEMHEHMH B ITpHpoie. XUMHUECKOE 3arpsi3HEHUE OKPYKAOILEH Cpe/ibl COETUHEHUSIMU CEPbI (KUCIOTHBIE JOXKIU, 3arPA3HEHUE BO3lyXa U BOJOEMOB),
CTIOCOOBI €T0 MPETOTBPAILICHHS.

OOw1as xapakTepucTiKa 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHUS. A30T, PaCIpOCTpaHEHUE B
npupoje, GpusnuecKkue U XuMudeckue cBoiictBa. KpyroBopoT azora B mpupoge. AMMHUAK, ero GU3NYecKue U XMMHUYECKUEe CBOWCTBA, MOTY4YEHUE U
npuMeHerne. Coiar aMMOHUS, UX (U3NIECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THasi KUCIIOTa, e¢
nojry4eHne, GU3NIecKre U XMMHUYECKHE CBOMCTBA (0OIIe KaK MPEICTaBUTEINS Kilacca KUCIIOT | crienududeckue). Mcnoap3oBaHne HUTPATOB U COJIEH
aMMOHMSI B KauecTBE MHUHEpPAIbHBIX yJOOpeHuH. XHUMHYECKOe 3arps3HeHHE OKpYXKarolled Cpeabl COSIMHEHMSIMHM a30Ta (KUCIOTHBIE OXIH,
3arpsi3HEHUE BO3yXa, MOUBHI U BOJ0EMOB). Pocdop, aorpomnnbie Moaudukanuu docdopa, duznueckue u xumudeckue coiictBa. Okeun pocdopa
(V) u pocdopnas xucnora, pusnveckre 1 XMMHUECKHE CBOMCTBA, mosydeHue. VMcnonbs3zoBanue GpochaToB B KaUeCTBE MUHEPATBHBIX YI0OPEHHI.

O6mas xapakTepucTrka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTETICHH OKUCIICHUS. YTJIEpO/1, alJIOTPOITHBIE
MoOJIU(UKAIMH, paCIIPOCTPaHEHHE B IPUPOJIe, (PU3NUECKUe U XUMUYecKue cBoiicTBa. Ancopouus. Kpyrosopor yrinepona B mpupojae. Okcusl yriepona,
ux (u3znyeckue M XMMHYECKHE CBOMCTBA, JIEMCTBHE HA JKMBbIE OPraHU3MBI, MOJYYEHHE M NPUMEHEHHE. DKOJOTHUECKUE MPOOJieMbl, CBSI3aHHbIE C
okcuaoMm yriaepoaa (IV), rumoresa rinobanpHOr0 MOTEMJIEHHUS KIUMaTa, MApHUKOBBIM 3(Q¢ekT. YroiapHas KUCIOTa U €€ COIM, UX (U3NYECKUe U
XMMHUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-noHbl. Vcnonb3oBanue xkapOOHATOB B OBITY, MEIULUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHauanbHbIe MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSAX yriepona (MeTaH, 3TaH, 3TUJICH, alleTHJIEeH, ATaHOJ, TIHUIEePHH,
yKCycHast kucioTa). [IpupoiHble HICTOUHUKH YTI€BOAOPOIOB (yroJib, IPUPOIHBIN ra3, HeTh), MPOIYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B OBITY U
MpOMbIIIIeHHOCTH. [loHATHE 0 OMOI0rHYecKH BaKHBIX BEILIECTBAX: )KHpax, OesIkax, yrieBoJiaXx — M MX pOJiu B )KU3HU yesnoBeka. MaTepuaabHOE eIMHCTBO
OpPraHUYECKUX U HEOPTraHUUYECKUX COESANHEHUN.

Kpemuuii, ero ¢usznyeckre 1 XuMU4ECKUe CBOMCTBA, MOJdydeHue U npuMenenne. CoequHeHus: KpeMHus B pupoze. O6mue npeacraBieHus oo
okcuze kpemuust (IV) u kpemHueBo#t kucinore. CHIIMKaThl, UX UCIOJB30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxxHeine cTpouTenbHble MaTepPUAaIbl:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kee300eToH. [IpobaemMbl 6€301MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHOM JKU3HHU.
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Xumuueckuii IKcnepumenm:

n3yueHne 00pasioB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COISTHOM KHUCIIOTHI, IPOBEICHUE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-HOHBI U HAOIIOICHHE
MPU3HAKOB WX MPOTEKAHMS, OIBITHI, OTpaXkaronre GU3HMUECKUe W XMMHUYECKHE CBOWCTBA TaJIOTCHOB M UX COCIMHEHUHN (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasliaMH XJIOPUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHHUSMHU (BO3MOXKHO
MCIOJIb30BaHNE BUJICOMATEPHANIOB), HAOIIOACHHE TTpoliecca OOyTIMBaHUS caxapa MoJ JCHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHUCIIOTHI, U3YUYEHHUE
XUMHAYECKHX CBOMCTB pa30aBIIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOHN peakIuy Ha Cylb(aT-uoH U HaOJII0IeHHE TPU3HAKA €€ POTEKaHus,
O3HAKOMJICHHUE C (PU3MYECKHMMH CBOMCTBAMH a30Ta, (hocdopa u uX coeqUHEHNH (BO3ZMOKHO UCIOIB30BAHNE BHIEOMATEPUANIOB), 00pa3liaMu a30THBIX U
bocdopHbIX ynobpeHuit, noiyueHue, cobupanue, pacrio3HaBaHrue U U3y4eHHe CBOMCTB aMMHaKa, IPOBEICHIE KAYeCTBEHHBIX PEaKuii Ha HOH aMMOHUS
u ocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), W3Yy4YE€HHE MOJIENIEH KPUCTAJUIMYECKHX pPEmETOK anmasza, rpadura, QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aacopOouuu
pacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHBOrasa, IOJy4€HHE, COOMpaHHUE, PACIIO3HABaHWE U M3YUYEHHE CBOWCTB
YIJIEKUCIIOrO Ta3a, MPOBEICHUE KaYeCTBEHHBIX peakluil Ha KapOOHAT U CUIIMKAT-HOHBI U M3YYEHHE MPHU3HAKOB MX MPOTEKaHHUs, O3HAKOMIICHHUE C
MPOAYKLIHEN CUIIMKATHOW MPOMBILIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTANBHBIX 3314 110 TeMe «BakHelIne HeMeTaulbl U UX COSIUHEHUS.

MeTanibl M UX COeAMHEHUS

OO01mmas xapakTepruCcTHKa XUMUIECKIX YJIEMEHTOB — METAJIJIOB HA OCHOBAHWH WX IMOJIOKECHUS B [leproqudeckoii cUCTeMe XMMHYECKHUX JJIEMEHTOB
J1. 1. MenneneeBa u crpoerust aromoB. CTpoeHne MeTaioB. Merayuinueckas CBsI3b M METANIMYECKAsi KpUCTAIUIMUECKas PeIIETKa. DIEKTPOXUMUYECKUNA
psia HanpsiKeHu MeTaisioB. Pu3nUYecKre U XUMUYECKHe CBOMCTBA MeTauioB. O01ue crnocoObl monydeHus MetaioB. [IoHsATHE 0 KOPPO3UHM METAIIIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CriiaBsl (CTalb, UYyTYH, JIOPATIOMUHHM, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounsle MeTauibl: noJjioxkeHue B [lepuoanueckoit cucreme xuMuueckux 3iaeMeHToB 1. 1. MeHieneeBa, CTpOEHUE UX aTOMOB, HAXO0K/ICHUE B
npupojae. Puznyeckue U XUMHUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCHABI U THAPOKCH]IBI HATpus W Kanmus. [IpuMeHeHue menouHbIx
METAJUIOB U UX COCITMHEHUH.

[IlenoyHo3eMenbHbBIE METAUIBI MATHUN U KaJIbLIHI: 1T0J0KeHue B [Iepronnueckon cucteMe xumudeckux 3iueMenToB [1. . MenneneeBa, ctpoenue
MX aTOMOB, HaXOXkIeHHe B pupoje. Gusnyeckue u XUMUUYECKHE CBOMCTBA MarHus U KaJbIusl. BaxxHelme coeMHEeHNs Kaabius (OKCHUI, TUIPOKCHUI,
comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuii: nonoxxenue B [lepuoandeckoil cucreme xumuueckux sneMeHToB J[. M. MenzaeneeBa, cTpoeHne aroMa, HaxX0XJI€HUE B MPUPOJIE.
dusnyuecKkne 1 XUMUIECKHE CBOMCTBA ATFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHA M THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B Ilepuonnueckoi cucreme xumudeckux siaeMeHToB [[. M. MenneneeBa, cTpoeHHe aroMa, HaXOXKIAEHUE B MPHUPOJE.
duznyeckue U XUMHUYECKHe CBOMCTBa kene3a. Okcuabl, ruipokcuanl U comn xkenesa (II) u sxenesa (I1I), ux cocras, CBOCTBa U TIOTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 0o0pa3laMy METaJIJIOB M CIUIAaBOB, UX (PU3MYECKMMH CBOMCTBAMHU, M3YUYEHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
MCIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEN B3aUMOIEHCTBUS OKCHA KAIbIIHS U HATPUS ¢ BOJON (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIOB),
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UCCIIeTOBaHKE CBOMCTB jKECTKOM BOJBI, ITPOLIECca TOPEHHUS JKeJie3a B KUCIOPOe (BO3MOMXHO HCIIOIb30BaHUE BUACOMATEPUaoB), IPU3HAKOB IIPOTEKAHUS
KAueCTBEHHBIX PEaKIUi Ha MOHBI: MAarHUs, KaJblUs, alFOMUHNS, ITUHKA, xene3a (II) u sxenesa (I11), mequ (II), HabmogeHNe U OMMCaHUE TIPOIECCOB
OKpAaIlIMBaHUs TUIAMEHH MOHAMH HATpHs, Kauus W KajbIUs (BO3MOXKHO HCIIOJIb30BAHHME BHJICOMATEPUANIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOHCTB
TUAPOKCH/IA aJTIOMUHMS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BajkHellne MeTasulbl U UX COSAUHEHUSD.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u mMaTepuansl B MOBCEJHEBHOW JKM3HU 4ellOBeKa. be3omacHOe UCIOJb30BaHUE BEILECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTraX U OTPABIICHUSIX.

XuMuYeckoe 3arpsi3HeHHE OKpYy»Karollel cpenbl (mpefenibHas OMycTUMasi KOHLEHTpauus BemecTs, nanee — [1JIK). Ponbp xumuu B pemeHuun
HKOJIOTHUECKUX MPoOIIeM.

Xumuueckuii IKCcnepumenm:

u3ydyeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H P N3yUYEHUU XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK OOIIHUX €CTECTBEHHO-HAYUHBIX
MOHSATUHN, TaK Y TTOHSATUH, SIBJSIOMIUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: HAay4HBIA (PaKkT, TUMOTEe3a, 3aKOH, TEOPHs, aHAIW3, CUHTE3, KiIAacCH(HKanus, NepUOTUIHOCTS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA 3 (EKT, TEXHOIOTUS, MaTepUalbl.

®duzuka: MmaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOIIbI, PaANOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUECKUI 3apsij, TPOBOIHUKH,
MOJIYTIPOBOJIHUKH, JUAJIEKTPUKH, (DOTOIJIEMEHT, BELIECTBO, TeNO0, OOBEM, arperarHoe COCTOSIHHME BEIIeCTBa, ra3, pPacTBOp, PacTBOPUMOCTb,
KpUCTaJIJINYECcKasi peiiérka, CIuIaBbl, PU3NYECKUE BEJIMYUHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢dotocunTe3, ApixaHuwe, Ouocdepa, IKOCHCTEMa, MUHEPAIbHBIE YIOOPEHUS, MHUKPOAIIEMEHTBI, MaKpOdJIEMEHTHI, MUTATEIbHbIE
BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbl, TOPHBIE TOPOJIbI, TIOJIE3HBIE UCKOIIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

2. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YUYUEBHOI'O NIPEJIMETA, KOPPEKIIMOHHOTI'O KYPCA, KYPCA
BHEYPOUYHOM JEATEJBHOCTH
JIMYHOCTHBIE PE3YJIBTATbBI
JlngHOCTHBIE PE3yNBTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHus JOCTUTAIOTCS B X0 OOyUYE€HUSI XUMHUH B €IMHCTBE YICOHOU 1
BOCIIUTATEIILHON ACATCIIBHOCTH B COOTBETCTBUHU C TpAaAULIMOHHBIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMHU W AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU,
NPUHATBIMH B OOIIECTBE MpaBWJIaMH M HOPMaMH IOBEICHHUS W CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHHUsS, CaMOPA3BUTHUS W COIMATH3AIMU
00y4aroImXxcs.



JIMYHOCTHBIE PE3YNIBTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OPHEHTAIIMNA M
pacIIipeHue OIbITa IEITETBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHHUS:

[IEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACJICANIO, TOHUMaHHs 3HAYCHHUS] XUMHUECKOW HAyKH
B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(MOpPMAIMEHl O MEPEeNOBBIX JOCTIKCHUSX M OTKPBITHSAX MHPOBOH U
OTEYECTBEHHOM XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE MUpa U OOIIECTBA,;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHAS O COIHMAIBHBIX HOPMax W IMPaBHJIaX MEKJIMYHOCTHBIX OTHOMIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B
OOILIIECTBEHHO IOJIE3HON, y4eOHO-HUCCIIEN0BATENBCKOM, TBOPUYECKOM W JAPYrMX BHIAX IEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOPa3’HON COBMECTHOM
JEATEILHOCTH TIPU BBIMOJHEHUHM YYeOHBIX, MMO3HABATEIBHBIX 3a/a4, BBIIOJHEHHH XMMHYECKHX SKCIEPHMMEHTOB, CO3JaHMHM Y4EOHBIX ITPOECKTOB,
CTPEMJIEHHS K B3aMMOIIOHHMAHUIO W B3aMMOITOMOIIM B ITPOIIECCE 3TOM YUeOHOM IesATETBHOCTH, TOTOBHOCTH OIIEHHBATH CBOE MMOBEICHUE U MOCTY IIKH
CBOMX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOIO TIO3HAHMS:

MHPOBO33PEHYECKUE MPEICTABICHUSA O BEIIECTBE M XHMHUYCCKON PEaKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO PasBUTHS HAYKH H
COCTaBJISFOIIME OCHOBY JUIA IMOHUMAHHUS CYIIHOCTH HAyYHON KapTHHBI MHpa, IPEICTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3sBUTHSI IPHPO/IBI,
B3aMMOCBS35X YeJIOBEKA C MPUPOIHOM CPEION, O POJIM XMMHH B ITO3HAHUH ITHX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MMOJyYEHHE HOBBIX 3HAHHM 110 XHUMHH, HEOOXOIUMBIE JUIs 00BACHEHHS HaOJI0JaeMBIX TPOIIECCOB U
SIBJIEHUH, TI03HABATEILHON, HH(POPMAI[MOHHOM M YHTATEIbCKOM KYJIBTYpPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHONU pabOThI ¢ yUeOHBIMU TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU HH(POPMAIIHOHHBIX TEXHOJIOTHI;

HHTEpEC K OOYUYCHHIO U MO3HAHHIO, JFO003HATEIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K CaMOOOPa30BaHMIO, MPOEKTHONW W HCCIIEI0BATEIbCKOM
JeATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS O0YUCHHUS B JTaIbHEHUIIIEM,;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbS:

OCO3HaHHE [IEHHOCTH YHM3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 370POBBIi 00pa3 JKHU3HH, 0CO3HAHUE MTOCIIEACTBHU
U HENpUATHE BPEAHBIX MPHUBBIUCK (YMOTPEOICHHs AIKOTOJs, HAPKOTUKOB, KYpPEHHUs), HEOOXOIMMOCTH COOJIOJCHUS TpaBUi OE30MaCHOCTH IMPH
OOpallleHHH ¢ XUMHUYECKHMHU BEIIECTBAMU B OBITY U peaibHOM KU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS

HHTEPEC K MPAKTHYECKOMY M3YUEHHIO MPOGECCHI U TPyAa PasIMuHOrO poja, YBaXXEHHE K TPYAY M PE3YIIbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM
YHCIIe HAa OCHOBE MPHUMEHCHUS IPEAMETHBIX 3HAHUH 110 XMMHUH, OCO3HAHHBIN BBIOOP WHAWBUIYATbHOM TPACKTOPHHU MIPOIOKEHHSI 00pa30BaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCrmemHol mpodecCHOHAIbHOW MeITENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTD aIalITHPOBATLCS B IMIPOPECCHOHATIBHOM CpejIe;

6) 3K0JIOrMYecKoro BOCIUTAHMS:



9KOJIOTMYECKHU IeNIecCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3emie, OCHOBE e€ CyIIeCTBOBAHMS, MOHUMAHUE IIEHHOCTH
3JI0POBOTO U Oe301MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 37I0POBbIO, OCO3HAHUE I[EHHOCTH
COOJIIO/ICHHSI TPaBUII OE30IIACHOTO MOBEICHUS MIPH PAdOTE C BELIECTBAMH, a TAKIKE B CUTYALUX, YTPOXKAIOIINX 30POBBIO M )KU3HU JIHOJICH;

CIIOCOOHOCTH MTPUMEHATH 3HAHUS, MTOJy4aeMble ITPHU U3yYSHUH XUMUH, JUIS PEIICHHS 33/1a4, CBSI3aHHBIX C OKPYXAaoLel IPUPOTHON CpeaoH, s
MOBBIIICHUSI YPOBHS 9KOJIOTHUECKON KYJIBTYpPBI, OCO3HAHHS TJI00ANIBHOTO XapakTepa AKOJOTMYECKUX MPOoOJeM M IMyTeld MX PeUIeHUs MOCPEACTBOM
MCTOIOB XUMHUH, SKOJOTHICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B HO3HaBaTeJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHLHOﬁ IIPaKTHUKE.

METANPEMETHBIE PE3YJIbTATbBI

B cocraBe mMeranpenMeTHBIX Pe3ysIbTaTOB BBIIEISAIOT 3HAYMMBIE IS GOPMHUPOBAaHMSI MUPOBO33PEHUS OOLICHAYYHBIEC TIOHATHS (3aKOH, TEOpHS,
NPUHINI, TUIIOTE3a, (aKT, CUCTeMa, MPOLEecC, SKCIEPUMEHT U JPYroe.), KOTOphle MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX NpenMerax M
MO3BOJISIIOT HA OCHOBE 3HAHHWW M3 3TUX NPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O IEIOCTHOW HAYYHOW KapTHHE MHpPA, M YHUBEPCAJIbHBIC YIeOHBIE
[[ef/'ICTBI/I?I (H03HaBaTCJII)HI)IC, KOMMYHHKAaTHUBHBIC, per.H?ITI/IBHBIe), KOTOPBIC 00eCIIeYnBaIoT (bOpMI/IpOBaHI/Ie TOTOBHOCTH K CaMOCTOATCIIBHOMY
TUIAHUPOBAHHIO U OCYILECTBIICHUIO YYeOHOM IeATEIILHOCTH.

IMo3naBaTeIbHBIE YHUBePCATbHBIE YUeOHbIE el CTBUS

Ba3oBble Jjornyeckue aeiicTBus:

YMCHUA HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA MPH OCBOCHUU 3HAHWH: PACKpPBIBATE CMBICIT XUMHYCCKUX HOHATHHU (BI)II[CJ'ISITI) ux
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C JIPYTHMMH MTOHATHIMH ), HCIIOIb30BaTh TIOHSTHUS JUIsl OOBSICHEHHS OT/ACIBHBIX ()aKTOB U SBJICHUH,
BBIOMpATh OCHOBAHUS U KPUTEPHH JUTA KITaCCH(DUKAIIMY XMMUYECKUX BELIECTB U XUMUYECKUX PEaKIMi, yCTaHABINBATh IPUYMHHO-CIICICTBEHHBIEC CBSI3U
MCXKOY 00BEKTAMU HU3YUCHUSA, CTPOUTD JIOTHYCCKUC PACCYKIACHUA (I/IH}IyKTI/IBHBIe, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), J€JIaTh BBIBOABI U 3aKJIIOUYCHUS,

YMEHHE PUMEHSTh B IIPOIECCEe MO3HAHUS MOHATHUS (IIPeIMETHBIE U METaIllpeIMETHBIE), CHMBOIMYECKHE (3HAKOBBIE) MOJIENIN, HCIOIb3yEMbIE B
XMMUH, TPe0Opa3oBbIBATh IUPOKO MPUMEHSIEMbIEC B XUMHHU MOJICIIbHBIE IPE/ICTABICHUS — XUMUYECKHU 3HaK (CHMBOJI 3JIEMEHTa), XUMHUUecKas popMyiia
U ypaBHEHUE XWMHUYECKOH pEaKkIUM — NpPU PEUICHUH y4eOHO-TI03HABATENBHBIX 33/1a4, C YYETOM STHX MOJCIBHBIX INPEICTABICHUH BBIBIATH U
XapaKTCPU30BaTh CYIICCTBCHHBIC ITPU3HAKU U3YyYaCMbIX 00BEKTOB — XUMHUYECKUX BECHICCTB U XUMHNYCCKHUX peaKuHﬁ, BBISBIIATD 06HH/I€ 3aKOHOMEPHOCTH,
MPUYUHHO-CJIICACTBCHHBIC CBA3H U ITPOTHBOPECYHA B NU3YHACMBIX ITPOLECCAaX U ABJICHHUAX.

ba3oBble uccienoBarebcKue A1eHCTBHA:

YMEHHE UCIIOJIb30BaTh TIOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, @ TAK)KE B KAUeCTBE OCHOBBI [Tl (HOPMHUPOBAHHS THITOTE3bI
110 IPOBEPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX Cy>KlIeHHI71;

NpUOOPETEHUE OTBITA MO IUTAHUPOBAHUIO, OPTAHU3AINHN M MPOBEJICHUIO YICHHUSCKUX IKCIIEPUMEHTOB, YMEHHE HA0JI0IaTh 3a XOJI0M TIpoliecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATH €r0 pe3yibTaT, (OPMYIUpOBAaTh 00OOLICHUS M BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHOTO OIbITA, UCCICIOBAHHMS,
COCTaBJIATH OTYET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:



yYMEHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHPOBATH UH(OPMALUIO PA3JIMYHBIX BUJOB M (OPM IPEACTABICHHUS, MIOJYy4aeMyl U3 Pa3HbIX
MCTOYHHKOB (HAYYHO-TIONMYJISIpHAs JIUTEPATypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHBIE MocoOus, pecypchl MHTepHETa), KPUTHYECKU OICHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE NPUMEHSATh Pa3IMYHble METOJbl M 3alpOoChl IIPHU MOUCKE U O0TOOpEe MHPOPMALUU M COOTBETCTBYIOILMX JaHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHUS] Y4E€OHBIX M I103HABATEIbHBIX 3aJau OINpPENEeNEHHOr0 THUIA, MPUOOpPETEHHE OIblTa B OOJACTH MCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYJIbTYpOH AaKTHBHOTO HCIOJb30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOATENBHO BHIOWMPATH
ONITUMAIIBHYIO (POPMY MPEACTABICHUS HHPOPMALIUH U HIUTFOCTPHPOBATH PEIIaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMu, JpyrumMu (opmMamu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHUE UCII0JIb30BaTh U aHAIM3UPOBATH B Ipoliecce y4eOHOW U UCCIIE0BATENIbCKOM NeITeIbHOCTH HHPOPMALIUIO O BIMSHUM IPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH IPUPOAHOMN Cpebl.

KoMmyHukaTnBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:

YMEHHS 331aBaTh BOMPOCHI (B XOJi€ Auanora u (Wiv) JUCKYCCHM) IO CYLIECTBY OOCY»KAaeMoW TeMbl, (hOpMYJIMPOBATH CBOM IPEIIOKEHUS
OTHOCHUTEJIBHO BBITNOJIHEHUS NPEII0KEHHON 3a1auu;

YMEHHMSI MPENCTaBIATh MOJYYEHHbIE PE3yJbTaThl MO3HABATEJIbHOW AESTEIbHOCTH B YCTHBIX M NHCbMEHHBIX TEKCTax; JejaTbh IPE3CHTALUI0
PE3yJIbTaTOB BHITIOJHEHUS XUMHUYECKOT0 SKCIIEpUMEHTa (JTa00paTOPHOTO OTIBITA, TA00PaTOPHOU PabOTHI IO UCCIICIOBAHUIO CBOKCTB BEIIECTB, YICOHOTO
MIPOCKTA);

YMEHHUS y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABATEIbHOM M HCCIIEAOBATENBCKOM JAEATEIBHOCTH IPU PELICHUU
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yué€ra OOLIMX MHTEPECOB U COIJIACOBAHMS MO3MLMNA (0OCYXIeHUS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIIpe/ieJIeHHE KPUTEPUEB 10 OLIEHKE KauyecTBa BBIITOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIe NelicTBUA:

YMEHHE CaMOCTOSITENIbHO ONpEIeNsATh LeNu JACATENbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBaTb M IPUH HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI pEelIeHHUs] YyUeOHBIX U MMO3HABaTENbHBIX 3a]]a4, CaMOCTOSITENBHO
COCTaBJIATh WJIM KOPPEKTUPOBATH MPEUI0KEHHBIN aITOPUTM JACUCTBUN MIPH BBIOJIHEHNUH 3a/laHUM C YYETOM IMOJIyYE€HUS HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOI'O Pe3ysibTaTa 3asBJICHHOMN L€, yMEHHE UCIOIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBI, IIpeijIaraéMble B YCIIOBUH 3aJaHHM.

IHNPEAMETHBIE PE3YJBbTATHBI

B cocTaBe npeaMeTHBIX pe3yibTaToOB MO0 OCBOCHHUIO 0043aTEIbHOTO COJEpKaHMs, YCTAHOBIEHHOTO TaHHOU (eiepalibHOM paboueil mporpaMmoi,
BBIJICJIAIOT: OCBOCHHBIE 0OYUAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUS U CIOCOOBI eHCTBUH, criennduyeckue i npeMeTHON 001acTu «XUMUS», BUBI
JEsTeIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HaHUS, €r0 MHTEPIPETAIUU, TPEOOPa30BaAHHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koHIy 00y4enus B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YYAIOUINXCS YMEHUIA:



PacKpbIBaTh CMBICJII OCHOBHBIX XUMHUYECKHUX IOHATHH: XMMHYECKUHN 3JIEMEHT, aTOM, MOJIEKYJA, UOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEICHb OKUCJICHMS, XMUMUYECKasl peakuus, XMMHUYECKas CBsA3b, TCILUIOBOU
3 eKT peakiu, MoJib, MOJISIPHBIH 00BEM, PacTBOp, SJICKTPOIUTHI, HEAIEKTPOIUTHI, IEKTPOJIUTHUECKAs TUCCOIUAINS, PEAKIIUH HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpATHMBIE PEaKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEINb, OKHUCIEHHE M BOCCTAHOBJICHHE, AJUIOTPONMs, aM(pOTEpPHOCTb, XUMHUYECKas CBs3b (KOBAJECHTHAas, MOHHAfd,
MeTaJuInYecKas), KpUCTaIMUecKas pelérka, KOppo3us METAJUIOB, CIUIaBbl, CKOPOCTh XMMMYECKOW PEAKIMH, IMPENeNbHO AOIMYyCTHMAas
koHueHrpauus [IJIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHATH 3TH MOHATHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILECHUN;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS! (OPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX PEaKLIU;

ONPEIEIATh BAJICHTHOCTb M CTEIIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K
OIpe/IeIEHHOMY KJlacCcy CO€JUHEHUH 1o (opMmyiaM, BHJ XUMHUYECKOHW CBS3M (KOBaJIEHTHAas, MOHHAs, METaJUIMYECKas) B HEOPTraHUYECKUX
COCMHEHUSX, 3aps] HMOHA IO XHMHYEeCKoH (opmyre, XapakTep cpenbl B BOAHBIX PAacTBOPaxX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cmblca [lepuoanyeckoro 3akona J[. M. MenneneeBa U AeMOHCTpHUPOBATh €r0 ITOHUMAHUE: ONMCHIBATH U XAPAKTEPU30BATh
Tabmuunyo Gopmy Ileproandeckoil cHCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3indyarh MOHATHUS «TJIaBHAs MOArpynna (A-Tpynmna)» u «1o00YHas
noarpynna (b-rpynma)», Manble 1 60sbLIME IEPHOABI, COOTHOCUTH 0003HAUEHMSI, KOTOPBIE UMEIOTCSI B IEPUOUYECKOM Ta0uIEe, C YUCIIOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij s/ipa, oOliee YUCIO JIEKTPOHOB U paclpelieieHue UX 10
ANEKTPOHHBIM CJIOSIM), 0OBACHATH OOIIME 3aKOHOMEPHOCTH B N3MEHEHHUU CBOMCTB JIEMEHTOB M UX COEAMHEHUN B IIpeJieNax MaJlbIX EPHUOI0B
Y TJIABHBIX NOATPYIII ¢ YYETOM CTPOCHHUSI X aTOMOB;

KJIaCCU(UIUPOBATh XUMUUECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHUE peaKliH (110 YUCITY U COCTaBY YYacCTBYIOIIMX B pEaKIIUU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME U CHENMPUUECKHEe XMMHUYECKHUE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHHE
IIPUMEPAaMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

COCTABJISITh YPABHEHHUS DJIEKTPOJIUTHYECKON JUCCOLMALIMM KUCIIOT, IIEJI0UYEH U COJIEH, ITOJHBIE M COKPAILEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO
oOMeHa, ypaBHEHUS peakuil, MOITBEPKIAIOLINX CYILIECTBOBAHNE M'€HETUYECKOM CBSI3U MEX/1y BELIECTBAMU PA3JIMUHBIX KJIaCCOB;
PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKLUii TOCPEICTBOM COCTABJICHHMSI 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHMS, BO3MOKHOCTH NPOTEKAHHUSI XUMHUYECKUX NPEBPALIEHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA IO (OpMYyJIe COeTUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIuH;
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e coOmronaTh MpaBHiIa MOJIb30BAHUS XUMHUUECKON MOCYI0H U 1a00paTOPHBIM 000pYyI0BaHHEM, a TAKKe MpaBUila OOpaIEeHHs C BELECTBAMHU B
COOTBETCTBUH C MHCTPYKIMSMH I10 BBITOJIHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJTYYCHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMMaKa 1 yriaeKucioro rasa);

® TPOBOIUTH PEAKIMH, MOJATBEPKAAIOIINE KAYECTBCHHBIM COCTAB PAa3JIMUHBIX BEIIECTB: PAclO3HABATh OMBITHBIM IMYTEM XJIOPUA-, OpOMHI-,
nonua-, KapooHat-, hpocdar-, cuIMKaT-, Cynb(par-, TMAPOKCHI-MOHBI, KATHOHBI AMMOHUS ¥ MOHBI U3YYE€HHBIX METAJJIOB, IPUCYTCTBYIOIIUE B
BOAOHBIX PAaCTBOpPAX HCOPraHMUCCKHUX BCHICCTB,

® [IPUMEHSATH OCHOBHBIC ONEPAIH MBICIUTEIBHON ACATEIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIEHUE, CUCTEMATH3AIIHIO, BbISIBIICHHE
MPUYIUHHO-CJIICACTBCHHBIX CBSI3EH — AJIL U3YyUYCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHbIC MCTOABI ITO3HAHUA —
HaOJII0/ICHNE, U3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaTbHbIA 1 MBICIICHHBIH).

3. TEMATUYECKOE INTAHUPOBAHHUE C YKAZAHUEM KOJMYECTBA AKAJJEMUYECKHUX YACOB, OTBOAUMBbIX HA
OCBOEHME KAKJIOU TEMbI YYEBHOI'O IIPEAMETA, KYPCA, BUOB JEATEJBHOCTH

Ne /it ‘ Tema ypoka/3aHsTus ‘ Bupl yaeOHOM A€ATeNbHOCTH 00yYaroIuXCs
Pasznea 1. BemecTBo n xummnuyeckune peakuuu/ 17 yacos
1 [Tepunonuueckuii 3akoH. [lepuoauaeckas cucrema XapaKkTepu30BaTh XUMUYECKUE SJIEMEHTHI TIEPBBIX TPEX MEPUOJIOB, KaJIHsI

XUMHYECKUX deMeHTOB [I. 1. MeHaeneeBa W KaJIbIWs IO UX ToJioxkeHuto B [lepuoanueckon cucreme /1. M.

BaKOHOMepHOCTI/I B U3MCHCHUH CBONCTB XMMHYCCKHX
9JICMCHTOB TICPBLIX TpéX TIICpUOa0B

Knaccugukanus u HoMeHKJIaTypa HEOPraHUYEeCKUX
BEILIECTB

BI/II[BI XUMHYECKOM CBSI3H M THUITBI KPpUCTATNINYCCKUX
pemeToOK

Kontponbnas padorta Nel no teme «IloBropenue u
yri1yOJeHne 3HaHUM OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»

MenneneeBa. KnaccuduimpoBarh 1 Ha3pIBaTh HEOPTaHUYECKUE
BEIIIECTBA U3YUYEHHBIX Ki1accoB. ONMCHIBaTh 00IIME XUMUYECKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAaTh CBOWCTBA
IIPUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKUX PEAKIUI.
Onpenensitb BUJI XMMUUYECKOM CBSI3U U TUIl KPUCTAJUTMYECKON pEeIETKU
BelecTsa. [IporHo3upoBaTs CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTpOoeHHUs. BricTpanBaTh pa3BEPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoif Ha MH(opMaIHIO U3 yueOHHKA U CIIPAaBOYHBIX MaTepHAIIOB,
TPaMOTHO UCITOJIB30BaTh NU3YYEHHBIN OHATUIHBIN anmapar Kypca
XUMHH.

Knaccudukanus XuMHUUECKUX peaKIMi M0 pa3INdyHbIM
IIPU3HAKaM

[TonsTHE 0 cKOpOCTH XMMHYECKOM peakiuu. [lonsTre o
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKLUAX

[TonsiTne 0 XMMHUUYECKOM paBHOBECHH. DaKTOPBHI,
BIIUSIOIIME HA CKOPOCTh XMMUUECKOU pEaKkly U
MTOJIOKEHNE XMMUYECKOTO PABHOBECHS

PaCKpBIBaTB CMBICJI U3YYACMBIX TTOHATHH U IMPHUMCHATH OTU MMOHATHA ITPU
OIKCAaHUM CBOMCTB BEILECTB U X MpeBpaieHunit. Kinaccugpumnuponars
XUMHNYCCKUEC PCaKIH 110 pA3JIMYHBIM ITPpHU3HAKaM. VcTranaBIuBaTh
3aBUCUMOCTbH CKOPOCTH XMMUYECKOH peakIuy OT pa3InyHbIX (DaKTOPOB.
IIporao3upoBaTk BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALICHUN
B PA3NUYHBIX YCIOBHUAX. OnpenensTb OKUCIUTEIb U BOCCTAHOBUTEIb B
OBP. CocTaBnaTh 31€KTPOHHBIN OallaHC peaKIIHH.
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OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKkuu

PaCKpBIBaTB CMEICII TCOpUHU SHCKTpOHHTquCKOﬁ Jucconuanuu.

10 Teopwust ssexTponuTndeckoii auccormaru. CuibHbie 1 | OOBSICHATH IPUYUHBI AJIEKTPOIIPOBOJHOCTH BOAHBIX PACTBOPOB BEIIECTB,
cJ1a0ble AJIEKTPOIIUTHI pa3nuyath cialble U CHIIbHBIE 3JIEKTPOIUTHI. COCTAaBIATh ypaBHEHUS
11 MoHHbIE ypaBHEHHsI peak i JUCCOLIMALMU KHUCIIOT, LEJI0YEH U COJICH, IIOJIHBIE U COKPAILEHHbIE
12 XHWMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHMI B CBETE MOHHbIE YPaBHEHHS] XUMUYECKUX PeaKkIii HOHHOrO 0OMEeHa, KpaTKue
NPEJICTABIECHUI 00 JIEKTPOJIUTHYECKON TUCCOIMAIIMU HOHHBIC YPABHEHHUS IPOCTHIX PEAKIUiA THIPOIN3a COJICH.
13 XUMHWYECKHUE CBOUCTBA COJIEU B CBETE Hpe,Z[CTaBJ'IeHI/Iﬁ XapaKTepI/ISOBaTb O6I_HI/I€ XHUMHYECKHE CBOIICTBA BCIICCTB pa3IMYHBIX
00 3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI KJIACCOB HAa OCHOBE TEOPHUH DJICKTPOJIUTHUYECKON AUCCOLUALINY;
14 TToHsATHE O THAPOIN3E CoMeit MOATBEPK/1aTh CBOKMCTBA IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
15 OGOO6ILIEHNE ¥ CHCTEMATH3AIUS 3HAHMUI YPaBHEHUH XMMHUYECKUX peakluil. Pemars 3KCriepuMeHTaIbHbIC 3a/1a41
16 Tpaxtnaeckas paGora Ne 1. «Pemetne 1o teme. [lnaHupoBaTh U OCYLIECTBIATh HA TPAKTUKE XUMUUECKHE
SKCIIEPHMEHTAIbHBIX 32139 AKCIIEPUMEHTHI, TPOBOUTH HAOIIOACHUS, I€JIaTh BHIBOBI 10
17 pe3ynbTaTaM 3KCIepUMEHTa MpU IPOBEACHUH TaO0PATOPHBIX OMBITOB U
npakTuueckux padot. CrenoBaTh mpaBuiamM 0€30MacHOM padoTHl B
nabopaTopuu MpH UCIOIb30BAHUH XUMUYECKON TIOCYIbI U
Kontponphas pabora Ne2 no reme obopynoBanus. [IpoBoAUTH BBIYUCICHUS IO XUMUUYECKUM YPAaBHEHUSIM.
«JNeKTPOTUTHIECKAs AUCCOLHALK. XUMHECKHe YyacTBOBaTh B COBMECTHOM paboTe B mape wiu rpymmne. BoicTpanBath
PCAaKIMH B pacTBOpax» pa3BEéPHYTHIC MMCEMEHHBIC U YCTHBIC OTBETHI C OMOPO Ha HH(DOPMAIIHIO
13 y4eOHUKA U IPYTUX UCTOYHUKOB UH(POPMAIUH, B TOM YHCIIC
WHurepHera.
Pa3nes 2. Hemeraiuibl 1 ux coeuHeHust/ 25 yacoB
18 OO0m1as XxapakTepUCTHUKa raJOreHOB. XUMUUYECKHE OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBONCTB HEMETAJIIOB
CBOMCTBA Ha NPUMEPE XJIOpa Y UX COEIUHEHMH B IIpeernax MajblX EPUOJOB U IVIaBHBIX NOATPYIIT
19 XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE [Teproanyueckoil CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHUS
CBOMCTBA, ITOJIy4YECHHUE, IPUMEHEHUE MX aTOMOB. XapaKTepu30BaTh (PU3HUECKHE U XUMUYECKUE CBOWCTBA
20 [Tpaktrueckas padota Ne 2 o reme «llomyuenue MPOCTHIX BEIIECTB TAJIOTCHOB (HA IPUMEPE XJI0pa) U CIIOKHBIX BEIECTB
COJITHOM KUCJIOTBI, U3YUYEHUE €€ CBOKCTBY (X7I0poBOIOPO/IA, XTIOPUAA HATPHUSI), CIOCOOBI MX TOTyUYEHHUS,
21 Beruncnenus o ypaBHEHUSAM XMMHYECKHUX PEAKIIHMN, MIPUMEHEHUE U 3HAYCHHE B MPUPOJIC U KU3HU uenoBeka. OnpenensrThb
€CJIM OJIMH U3 pCarcHTOB J1aH B n30BITKE XJIOpUA-HOHBI B paCcTBOPC.
22 06]_[13;[ XapaKTEPUCTHUKA IIIEMEHTOB VIA-rpyr[HH OOBACHATH 06I_HI/IG 3aKOHOMCPHOCTH B UI3MCHCHHUHA CBOWCTB DJIEMEHTOB
23 AnnorpornHbie MouUKaIu cepbl. HaxoxaeHnue cepbl VIA-Tpymniibl 1 MX COSAMHEHHII C yIETOM CTPOCHHS HX aTOMOB.

U €€ COEIMHEHUN B IpUPOJe. XUMHUYECKHE CBOMCTBA
Cepbl

XapakTepu3oBaTh pU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTOTO
BEILIECTBA CEPBI U €€ COeMHEHUH (CEpOBOA0POIa, OKCUIOB CEPBI, CEPHOIL
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24

CepoBoaopo1, CTpoeHHE, (PU3NYECKUE U XUMUUYECKHE
CBOMCTBA

KHCIIOTHI, CyJIb(aToOB), CIOCOOBI UX MOITY4YECHUS, TPUMEHEHNUE U 3HAUCHHE
B IIPUPOJIE U )KU3HHU YesoBeka. Onpenenirs Haln4ue cyib(ar-uoHOB B

25

Oxkcupsl cepol. CepHas KUCIOTa, GU3HUECKUE U
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE

pactBope. OOBSCHATH CYIIHOCTh KOJIOTHUECKHX MTPOOJIEM, CBI3aHHBIX C
nepepaboTKON COSMHEHHIA CEPHI.

26

XVMHYECKUE peaKkliy, JiexKallue B OCHOBE
IPOMBIIIJICHHOTO CIIO0C00a MOMYyYeHUS CEPHOM KUCIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl
COCJIMHEHUSIMU CEPbI

OOBsACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB JIEMEHTOB
VA-rpynnsl 1 UX COETUHEHUM ¢ yUETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX
BelIeCcTB a30Ta U ¢ocdopa U UX COSAMHCHUN (aMMHaKa, COJIe aMMOHHS,

27

Brrunciienue MaccoBoil 10U BBIXO/A MTPOAYKTA
peakiuu

A30THOM KUCIIOTHI, HUTPATOB, okcua dhochopa (V) u dhochopHoii
KHCIIOTHI, PochaTor), CiOCOOBI UX MOYICHHUS, IPUMECHEHUE U 3HAYCHUE

28

OO11as xapakTepuCcTUKa SJIeMEHTOB VA-Tpymibl. A30T,
pacnpocTpaHeHue B IpUpoje, pu3ndecKue u
XMMHUYECKHE CBOICTBA

B IIPUPOJIC U )KU3HM yesnoBeka. OnpenensiTh HOHbl aMMOHHUS U
docdarronsl B pactBope. OOBSACHATH CYIIHOCTH IKOJIOTUYECKUX
npo0JieM, CBS3aHHBIX C HAX0XKJIEHUEM COeMHEeHHI a30Ta U Gochopa B

29

AmMHEaK, ero Gu3N4ecKrue 1 XHMUYECKHE CBOWCTBA,
IIOJIy4YE€HUE U IPUMEHEHUE

OKpY>Karollen cpenie.
OOBsICHATH 0011IMEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB

30

[IpakTuueckas pabora Ne 3 o teme «llomydyenue
aMMHaKa, U3y4€HHE €ro CBOMCTBY

IVA-rpynmnel u ux coeAMHEHUN ¢ y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX

31

A3oTHas Kuca0Ta, €€ GU3NIECKUE U XUMUICCKHE
CBOWCTBA

BELIECTB YIJIEpOJa U KPEMHUS U UX COETMHEHUI (OKCUIOB yIiIepoaa,
YrOJIbHOM KUCIIOThI, KapOOHATOB, OKCUAA KPEMHUS, KDEMHHEBOI

32

Hcronbs30BaHUEe HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE
MUHEPATBHBIX YI0OpeHU. XUMUYECKOE 3arpsi3HEHHNE
OKPY’KaIOILEH Cpeibl COCAMHEHUSIMU a30Ta

KHUCJIOTHI, CI/IJ'II/IKaTOB), CITIOCOOBI UX MOJIY4CHUA, IPUMCHCHUEC U 3HAYCHUC
B IpHUPOJAC U JKU3HU YCJIIOBCKA. OOBACHATE MPUYUHHO-CJIICACTBCHHYIO
CBA3b: CTPOCHUEC BCIIECCTBA — CBOICTBa — IMPUMECHCHUC — Ha IIPUMCPAX

33

®docdop. Oxcua pochopa (V) u pochopnas kuciora,
(bu3nyecKre U XUMUYECKHE CBONCTBA, MOTYYCHHE

COCIMHEHUH yriiepoaa u kpemHus. Onpenensats kapOoHaT- U CHIIMKAT-
HOHBI B pacTBOpe. OOBICHSITH CYIIHOCTh SKOJOTHUYECKHUX MPOOIIeM,

34

Ucnionp3zoBanue GocdaTtoB B KayecTBE MUHEPATHHBIX
ynobpeHuit. 3arps3HeHHEe TPUPOTHOM CpeIbl
dbocdharamu

CBSA3aHHBIX C HaXO0KJICHUEM YTJIEKHMCIIOTO T'a3a B OKPYKAIOIIEH cpene.
ITonTBepxaTh OCOOEHHOCTH COCTaBa OPraHUYECKUX BEILECTB
MIpUMepaMu IPOCTBIX COEANHEHUN (METaH, 3TaH, 3TUJIEH, alleTUJIEH,

35

Yrnepon, pacnpocTpaneHue B mpupoje, pusndeckue u
XUMHUYECKUE CBOUCTBA

ATaHOJ, TNIULEPHUH, YKCYCHAs KHCIIOTAa), B3AUMOCBSI3b HEOPTaHUUECKUX
COCTMHEHUH yIiiepojia U OpTaHnYeCcKuX BemecTB. OMUCHIBaTh POITh

36

Oxcupl yraepoaa, ux (pusnueckue U XuMU4eCcKre
CBOIcTBa. DKOJIOTHYECKUE MTPOOTIEMBI, CBS3aHHBIE C
okcuioM yriuepona (IV)

6eJ'II(OB, JKHUPOB U YIJICBOIOB B (I)yHKLII/IOHI/II)OBaHI/II/I JKUBBIX OPraHU3MOB,
COCTaB NPUPOJHBIX HCTOYHUKOB YIJI€EBOAOPOOAOB, UX POJIb B 6LITy u
MPOMBIIIJICHHOCTH.

37

VYroanHasg KUciIoTa U €€ COoJIn
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38

[IpakTrueckas padota Ne 4 o reme "IlonmyueHue
yraekucioro rasa. KauectBenHas peakius Ha
KapOOHaT-MOH"

HJ'IaHI/I]I)OBaTB " OCYHICCTBJIATH Ha IMIPAKTUKE XUMHUUYCCKHE
9KCIICPUMCHTBI, TIPOBOANTDH Ha6JIIOI[eHI/I$I, J€J1aTh BBIBOJBI I10
pe3yiabTaTaM 3KCIICPUMCHTA IIPpHU IIPOBCACHUU J'Ia60paT0pHBIX OIIBITOB M

39 [TepBoHaYaNbHBIC MOHATHS 00 OPTaHUYECKUX mpakTu4eckux padot. CreaoBars mpaBuiiaM 0€30MMacHO paboThI B
BEIIIECTBAX KaK O COEIMHEHUSX YIiepoia 71a00paTOPUU IIPU UCIOIB30BAHUN XUMHUYECKON TOCY/IbI U
40 KpemHuii u ero coeiuHeHus o0opynoBanusi. Mcronb30BaTh MPH BHIMOIHEHUH YUE€OHBIX 3aJaHUN
41 I[NpakTrueckas pabora Ne 5. Pemenue TEKCThl yueOHHKa, clipaBouHble MaTepuaisl (Ilepuoauueckyro cuctemy
IKCIEPUMEHTAJIBHBIX 3a71a4 1Mo TeMe «BaxHeiie xuMudecknx 3nementoB J1. . MenzaeneeBa, Tabnuily pacTBOPUMOCTH
HEMETAJUIbl U UX COEIUHEHMSD) KHCJIOT, OCHOBAaHUM U COJIeH B BOZE, SJICKTPOXUMHUYECKUHN P
42 HaNpsHKEHUH MeTauioB). BeicTpanBaTh pa3BEpHYTHIC MUCEMEHHBIE U
KonrpousHas padora Ne3 mo teme «Baxueiinme YCTHBIE OTBETHI C ONIOPO Ha MHGOPMALIHIO U3 y4eOHUKA U CIIPABOYHBIX
HEMETAJUIBL U UX COCAUHEHHUS MaTepHaoB, FPAMOTHO UCIOJI30BAaTh U3YYECHHBIN MIOHATUWHBIN anmnapar
Kypca XUMHH.
Pazznen 3. Metayuibl u ux coequnenusi/ 20 yacon
43 OO11ast XxapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB — PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHIA U IPUMEHATh 3TU MOHATUS [IPU
MeTauIoB. MeTajumdeckas CBA3b U METaJNINYECKast OINMCAHUHU CBOMCTB BELIECTB U UX IpeBpalieHnil. OObICHATH 0011e
KpUcTajuimieckas pemérka. Gusnueckue cBoicTa 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB-METAJIOB U UX
METAJUIOB COCAMHEHUH ¢ y4ETOM CTPOSHHSI UX aTOMOB. XapaKTePH30BaTh CTPOCHHUE
44 XUMHUECKHE CBOMCTBA METAIUIOB. DIEKTPOXUMHUYECKUN METaJUIOB, o01IHe (PU3NYECKHe U XUMHUECKUE CBOIICTBAa METAJIIIOB.
PSI HAaPSDKEHUH METaJIOB XapakTepHu30BaTh 00IIHE CITOCOOHI MOTydeH st MeTayuT0B. ONUCHIBAThH
45 O6u1re ciocoObl mosydeHust MeTayuioB. CIIaBsl. CHOCOOBI 3aUTHI METAJIIOB OT KOPPO3HUHU.
Bbruucnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIINH, XapakTepu30BaTh PU3NIECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
€CIIM OJIMH U3 PEAareHTOB COJIEPKUT MPUMECH BEIIIECTB METAJJIOB U MX COEAMHEHUH (OKCUIOB, THPOKCHUIOB, COJEil),
46 IToHsATHE O KOPPO3MHU METAIIOB CHOCOOBI UX TOJYYCHHUsI, TIPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U KU3HH
47 I1{e09HbIe METAILIBI 4eJ0BeKa. Y CTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHYIO CBSI3b: CTPOECHHUE
48 OKCHIBI ¥ THAPOKCH/IbI HATPHS ¥ KAJIs BEIIECTBA — CBOWCTBAa — MPUMEHEHHUE — Ha IPUMEPAX U3YIaeMBIX
49 LLle104HO3eMeNbHBIE METALIbI — KaJIbLMI M MarHuii BeriecTB. Pacmo3HaBaTh ¢ MOMOIIbIO KAUECTBEHHBIX PEaKIUil HOHbI
50 BaskHeHIHe CoeIMHEHNS KaTbIHs METAJIJIOB: MarHus, KaJbllMs, aTFOMAHMS, IIMHKA, xkene3a (1) u xenesa
51 OGOBIICHNE 1 CHCTeMATH3aIs 3HAHMI (I1D), meau (I11). Joka3biBaTh aM(OTEPHBIN XapaKTep OKCHIOB U
52 JKECTKOCTD BOJIBI 1 CTIOCOGHI €8 YCTpaHeH s THJIPOKCUIOB AIFOMUHUS U ITUHKA. [[TaHNpOBaTh M OCYIIECTBIISATH HA
53 TpakTiaeckas pabota Ne 6 1o Teme "KecTroCTS Bogpr | NPAKTHKE XUMHUECKHE SKCIIEPUMEHTEL, IPOBOAUTS HaOJI0ICHNS, JIeNaTh
1 MeTOMBI 68 yeTpaneHHs” BBIBOJIBI 110 pe3yJIbTaTaM dKCIIEPUMEHTa TPH MPOBECHUN JTA00PATOPHBIX
54 A TIOMUHI OTIBITOB U MPAKTUYECKHUX paboT.
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55

AmMdoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHUIA

CrnenoBath npaBuiiaM 6e301acHoi paboThl B 1abopaTopuu npu

56 Kenezo MCIIOJIb30BAaHUU XUMUYECKOM NOCybl U 000pynoBanus. [Ipou3Boauthb
57 Oxkcuapl, Tuapokcu bl u con xenesa (I1) u xenesa (I11) BBIYMCIICHHS 110 YPABHEHUSAM XUMHUYECKUX PEAKLIUH, €CIU OJIUH U3
58 O0001IeHrE U CUCTEMAaTU3alUs 3HAHUH pEareHTOB COACPKUT MPUMECH. Y 4acTBOBATh B COBMECTHOM paboTe B
59 IIpakTuueckas padora Ne 7. Pemenue nape win rpymre. Fcrnoib30BaTh MPH BHIMOJHEHUN YU€OHBIX 3a1aHUI
DKCIIEPUMEHTAJIBHBIX 3324 110 TEME «Baxueuiue TCKCTHI yT-I€6HI/IKa, CIIPpaBOYHBIC MaTCPUAJIbL (HepI/IOIII/I‘-IeCKYIO CUCTCMY
METAJUTbI U MX COCIMHCHUS xuMudeckux anemeHToB J[. . MenaeneeBa, TabIuIly pacCTBOPHUMOCTH
60 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIIMi, KHUCJIOT, OCHOBAaHUU U COJIEN B BOJIE, DJIIEKTPOXUMHUUYECKHUM Psif
€CJIM OJTMH W3 PEarceHTOB JIaH B U30BITKE WIIA COACPIKUT HAIPSUKCHUI METAIIOB).
NpuMecH. BeruuciaeHust MacCoBOM JTOJIM BBIXOJ1A
MIPOAYKTA PEaKIUU
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
62 Kontponsnas pabora Ne4 o teme «Baxneimme
METaJUIbl U UX COCTMHEHUSD)
Paznen 4. Xumus u okpy:kaomas cpeaa/ 6 yacon
63 BemecTBa n Matepuansl B HOBCETHEBHOM KU3HU XapakTepu30BaTh POJIb XUMHUH B PA3IMYHBIX cPepax AeATEITbHOCTH
YeJI0BEKa JIFO/IEH, OCHOBHBIE BEILIECTBA U MATEPUAJIBI, TPUMEHSIEMBIE B )KU3HU
64 XUMUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEN CPEBI COBpeMEHHOr0 uenoBeka. OObICHITH YCIOBUS O€30MacHOTO
65 Ponp xumun B penieHnn 9KOJI0THYECKUX TTPOOIemM WCTIOIB30BaHUSI BEMIECTB M XUMUUECKUX PEAKIIHil B OBITY.
66 Pe3sepBHbIii ypok. O000IIEHHE U CHCTEMATH3AITHS AHaIM3UpoBaTh U KPUTUYECKHU OLIEHUBATh WH(OPMAIUIO O BIUSHUU
3HAHUU MPOMBIIUIEHHOCTH, CEJILCKOT0 X0341CTBA, TPAHCIIOPTA U Jp. Ha
67 Pe3CpBHI>II\/JI YPOK. O606HICHI/IC U cucTeMaTu3anus COCTOsIHHUC OKPY)KaI'OH_Ieﬁ Cpcabl. YMeTh 0Ka3bIBaTh NEPpBYIO NMOMOIIb ITPpU
SHAHUU XMMHYECKHUX 0XKOTaxX U OTpaBieHusX. [[ppuHuMars yuactue B
68 0o0CyXIeHUH TMPOoOIIeM XUMUYECKOH U HKOJIOTUYECKOM HAMPaBICHHOCTH,

PezepHblil ypok. O600111€HNE U cCCTeMaTH3alus
3HAHUU MO KypCcy XMMHH 9 Ki1acc

BBICKA3bIBaTh COOCTBEHHYIO TO3UIIUIO 110 TTPOOJIEME U Mpe/jiaraTh
BO3MOYKHBIE YTHU €€ PEIIeHHUS.
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