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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJeHa Ha OCHOBE
TpeOOBaHUI K pe3ybTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Ttakxke Ha ocHOBe (exepanbHOW paboueit
MPOrpaMMbl BOCHHUTAHHS U C YYETOM KOHIICTILIMM TMPENoJiaBaHus Y4eOHOro mpeamera «XUMHUS» B
oOpa3zoBaTenbHbIX Opranuzanusx Poccuiickoii @enepariui.

[Tporpamma 1mo XuMuu JaéT MPEICTaBICHUE O LENIX, OOIIEH CTpaTerui 00y4YeHHsI, BOCITUTAHUS
U pa3BUTHs OOyYalOMIMXCSl CpEACTBAaMH Y4eOHOTO TMpenMeTa, YCTAaHABIMBAET O0S3aTeNbHOE
MIpeIMETHOE COZIepKaHKE, ITPEelyCMAaTPUBACT PaCIpeIeTICHUE ero MO KJIaccaM U CTPYKTYpUpPOBaHHUE IO
pazmenaM M TeMaM MpOrpaMMbl IO XHMHH, ONPEIENseT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTePUCTUKU COJEpP)KaHUS, PEKOMEHIYEMYIO IOCIIE0BATEIbHOCTh HU3YYEHMS] XUMUU C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKM Y4YeOHOro Impolecca, BO3PaCTHBIX
0COOCHHOCTEH 00ydaromuxcs, OnpeeNnseT BO3MOKHOCTH IIpeaMeTa JUIsl peanu3alud TpeOOBaHUM K
pe3ynbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOydeHHs XMMHU Ha YPOBHE LeJeH H3ydeHUs
IIpeIMeTa U OCHOBHBIX BHJOB Y4€OHO-II03HABATEIbHON JIEATENBHOCTH O0YUYaIOLIErocs 1o OCBOEHHUIO
y4eOHOr0 COo/IepIKaHuUA.

3HaHHEe XWMHUU CIY>KUT OCHOBOM JUIsi (hOpMHUPOBAHMSI MHUPOBO33PEHUS OOYHarOIIErocs, €ro
IIPEJICTAaBICHU O MaTepUaJIbHOM €IMHCTBE MHpA, BAXHYIO POJb UIparoT (OpMUpPYEMBIE XHUMHEH
IIPEJICTABICHHUS] O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 SBOJIOLUM BELIECTB B MPUPOJE, O IMyTIX
penieHus rno0aibHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, IPOOIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET pealM3allid BO3MOXKHOCTEH [UISI CaMOpPa3BUTUS M (OPMHPOBAHUS KYIBTYPHI
JUYIHOCTH, € o0IIel 1 (QYHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHHE MBIIIJICHUS W TBOPUYECKUX CIOCOOHOCTEH oOydarommxcs,
HABBIKOB UX CaMOCTOATEIbHOW Y4eOHOH NEesATENIbHOCTH, IKCIEPUMEHTAIbHBIX U HCCIEA0BATEIBCKUX
YMEHHUH, HeOOXOAMMBIX KaK B IOBCEHEBHOM KU3HH, TaK U B MPO(ECCHOHATLHON IeATEIIEHOCTH;

3HAKOMHUT €O CIeu(UKONH HayuHOTO MBIIIJICHHS, 3aKJIaJIbIBAa€T OCHOBBI 1IETIOCTHOTO B3TJIsiAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKa, SBIIAETCS OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUHM €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH O0yYaroLUXCs;

CTIOCOOCTBYET (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYUYHBIM 3HAHUSAM, K
MPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHUe 00yJarOIIUXC .

JlanHple HampaBleHUST B OOy4YeHMM XUMHUU OOECHEYMBAIOTCS CHEHU(PUKON comepx aHus
y4yeOHOro mpeaMeTa, KOTOPBIA SIBISIETCA MEeNarorH4ecKd adanTHPOBAHHBIM OTpaKEHHEM 0a30BoOi
HAyKH XMMHH Ha ONIPEIEIIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHUS OPHUEHTHPOBAH HA OCBOCHUE
O0y4aloIMMUCS. CUCTEMbl TMEPBOHAYAIBHBIX MOHSATHI XWMHH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUHU.

CrpykTrypa coaepkaHMsl IPOrpaMMbl IO XUMHUHU cPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0Aa
Kk e€ uszyueHuro. CopepkaHME CKJIQIbIBACTCSI U3 CUCTEMbI IMOHATHM O XMMHMYECKOM 3JIEMEHTE U
BEIIECTBE M CUCTEMbI MOHATUH 0 XUMU4ecKoi peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
[0 NPHUHIMILY IOCIEI0BAaTEIILHOIO Pa3BUTHs 3HAHUM Ha OCHOBE TEOPETUYECKUX IPEICTaBICHUM
Pa3HOTo YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4EHUsI O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBICHU 00 3NEKTPOIUTHIECKON AUCCOIUAINH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUSA pPacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJyYEHHBIX W
OCMBICJIEHHBIX (DaKTOB, Pa3BHBAIOTCS I1OCJIEAOBATENBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSSA
¢GbyHKIMH OOBSICHEHHS W TPOTHO3UPOBAHHS CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHue porpamMmbl 10 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO MTPEJICTABICHHS O XUMUYECKOM
COCTABJIAIOLIEH HAyYHOW KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOW IPUPOJIbl, IICHHOCTHOTO OTHOILLIEHUS
K HayyHOMY 3HaHHUIO U METOJaM IO3HaHus B Hayke. M3ydeHue XUMHM IPOUCXOJUT C IPUBJICUEHUEM
3HAHUU U3 paHee U3yYEHHBIX YUEOHbIX npeaMeToB: «OKpyxarouuii Mup», «buosorus. 5—7 kiaaccb» U
«Duszuka. 7 Kiacey.

[Ipy u3yyeHUM XMMHUHU NPOUCXOAUT (OPMHUPOBAHHE 3HAHUNH OCHOB XMMHYECKOM HAyKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOH NEATEIIbHOCTH YeJIOBEKa W KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOW KyJIBTYpHI. 3a/laua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMBI
XMUMHUYECKMX 3HAaHUH — BaXXHEWIIMX (DAaKTOB, NMOHATHM, 3aKOHOB U TEOPETHUYECKHX IOJIOKEHUH,
JOCTYIHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, sA3bIKa HayKH, B MPUOOLIEHUN K HAy4YHBIM
METOJIaM I103HaHUS MPU M3YYEHUU BEILECTB U XUMUYECKUX PEaKLUH, B GOPMUPOBAHUU U PA3BUTHU
[I03HABATEJIbHBIX YMEHUM U UX IPUMEHEHUH B y4eOHO-1103HAaBaTEIbHON U Y4eOHO-UCCIIE10BaTENbCKOM
JesTeIbHOCTH, OCBOCHUU MPaBUII O€30I1aCHOI0 0OpallleHus ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HU.

IIpy wW3ydyeHUHM XMMUU Ha YPOBHE OCHOBHOIO oOIIero o0pa3oBaHHs Ba)XXHOE 3HAYEHUE
nproOpenu Takue e, Kak:

— (opMUpOBaHME WHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamM000pa30BaHUIO,
COTPY/ZHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO PELIEHHH, CIIOCOOHON aanTupoBaTbcs K OBICTPO
MEHSIOIUMCS YCIIOBHSM JKU3HH;

— HampaBJICHHOCTh OOYy4eHHs Ha CHCTEMaTH4Yeckoe MpuoOlieHne oOy4aromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM NEATENbHOCTH, HAYyYHBIM METOJaM I103HaHUs, (HOPMUPYIOLIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMHUHU;

— o0ecrieueHne YCIOBUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaroOIMMUCS — OIBITa
pa3sHOOOpa3HON JesTeNbHOCTH, IO3HAHMWA U CaMOIIO3HAHMSA, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIHI), UMEIOLIMX YHUBEPCAIIbHOE 3HaUCHUE /ISl pa3IMYHbIX BUJIOB JACATEIbHOCTH;

— ¢opmupoBanue o0mmel GyHKIMOHATFHON U €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBACHATh WM OLICHUBATHh SBICHHUS OKPYKAIOIIETO MHUpA, HCIONB3Ysl 3HAHUS M OIIBIT,
MOJTy4YCHHBIE TIPU U3yYSHUH XUMHH, IPUMEHATh UX MPH PEIICHUU MPoOIeM B TOBCEAHEBHOM XKU3HU U
TPYZAOBOM JESATEIBHOCTH;

— ¢opmupoBaHHe y OOyYaroIUMXcsd T'yMAaHUCTMYECKMX OTHOILEHHWM, MOHMMAaHUS I€HHOCTU
XUMHAYECKUX 3HAHUH JUTS BBIPAOOTKH SKOJIOTUYECKHU LIEIecO00pa3HOT0o MOBEICHUS B OBITY U TPYIOBOH
JESITEIbHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIMU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYESIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduis u
HAIPaBICHHOCTHU JaJTbHEUIIETO O0yICHHUS.

OO1iee 4McIO 4acoB, OTBEAEHHBIX JUIsl U3YYEHHS XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBanus, cocraBisger 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziento), B 9 kiracce — 68 yacoB
(2 gaca B HenenIO).



COJEP/KAHUE OBYYEHUA

9 KJIACC

BemecTBo n XUMHYeCKasi peakusi

[Tepuonnueckuii 3akoH. llepuoanyeckas cucrema xumuueckux sneMeHToB 1. M. Menzeneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX AJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kajus, KaJbliUd U HUX COCIUHEHUN B COOTBETCTBUU C IIOJOKEHHUEM DJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUIbl XHMHUYECKOW CBA3UM. THUNBl KPUCTAUIMUYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Krnaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XUMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IUYHbIM KJlaccaM HEOPraHMYEeCKUX COEJUHEHHMM, TeHeTHYecKas CBsI3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHYECKHX peakuil MO pa3IU4HbIM MIpHU3HaKaM (MO YHCIy M COCTaBy
YUYaCTBYIOIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTENEHEW OKHCIICHHS
XUMHYECKHUX 3JIEMEHTOB, TI0 OOpPaTHMOCTH, IO YYaCTHIO KaTajau3aTopa). JK30- U SHIOTCPMHUYCCKHEC
peakuuu, TepPMOXUMHUECKUE YPABHEHHUS.

[TonsTe o ckopocT xumMu4eckoud peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M I'eTeporeHHbIX peakuusx. [loHsTue o xaranuse.
[lonsTe 0 XxuMHYecKOM paBHOBecuU. DAKTOPHI, BIUSIOLUIME HA CKOPOCTh XMMHUYECKOM PEaKIUHU U
MIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIbHBIE — PEAaKIUU,  JJEKTPOHHBIM  OamaHc  OKHUCIUTENbHO-
BOCCTAaHOBUTEIbHONH peakiuu. CocTaBieHUE YpaBHEHHM OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a DIIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOIUTHUECKON AMCCOLMALMHN. OJEKTPOJIUTBI M HEIIEKTPONUThL. KaThoHBI,
aHUOHBL. MexaHu3M AMCCOLMALMM BEIIECTB C PAa3jIM4YHBIMU BUJIAMU XUMUYECKOH cBsi3U. CTeneHb
nucconuanui. CHUIbHBIE U CTa0bIe SJEKTPOIUTHI.

Peakuun umoHHOro oOMeHa. YcioBHMSI NPOTEKaHUs peakUUid HMOHHOrO OOMEHa, IOJIHbIE U
COKpallléHHblE HOHHBIE YypaBHEHHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHHMM M COJIEMl B CBETE
Mpe/ICTaBICHU 00 2NEKTPONUTHUECKON nucconnanuu. KauecTBeHHble peakiuu Ha MOHEL. [loHsTre o
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJIETSIMUA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJLIOB
u HeMmetauioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJIOpWJA HATPHs), HCCICIOBAHUE
3aBHUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ACHCTBUS Pa3INUHBbIX ()aKTOPOB, UCCIICOBAHHE
AJEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IpOIEcCa AUCCOLMALMM KHCIOT, ILIEIo4Ye U coseit
(BO3MOYKHO MCIIOJIb30BaHUE BHJIE0 MATEPUANIOB), IIPOBEACHHUE OIBITOB, WLTIOCTPUPYIOLIMX MPU3HAKU
MPOTEKaHUs peakuii HOHHOTO oOMeHa (00pa3oBaHME OCajliKa, BbIJENIEHUE Ta3a, 00pa30BaHUE BObI),
OTBITOB, WJUIIOCTPUPYIOUINX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (ropeHwue,
peakuuu pasjoKEHUs, COEIMHEHHUs), paclo3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO
KAueCTBEHHBIX PEaKLIUi Ha MOHBI, PEILIEHUE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMmerasiibl M MX COeIUHEHUS

OOmiast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHH
okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MHPOCTHIX BELIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBAa Ha IpuMepe xjopa (B3aUMOJEWCTBHE C MeTalUlaMM, HEMETAJUIaMM, LIEI0YaMH).
Xnoposogopoa. ColisiHast KUCI0Ta, XMMUYECKHE CBOMCTBA, IIOJIyYeHHE, IPUMEHEeHHe. [lelicTBre XIopa
1 XJIOPOBOJOPOJAa HAa OPraHU3M YesloBeKa. BakHelne XJI0pUabl U UX HaX0XKJIEHHUE B IPUPO/IE.



Obmass xapaktepuctuka ds1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJUIOTPOIIHBIE MOAU(DUKALIMHN KUCIIOpoAa U cepbl. XMMHUECKHE CBOICTBa cepbl. CepoBoaopo/I,
CTpocHHE, (PU3NYECKHE U XHUMHUYSCKHE CBOWMCTBA. OKCHIBI CEphl KaK TMPEICTABUTEIN KHCIOTHBIX
okcuoB. CepHas KHCIOTa, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA (00IIHe Kak MpeACTaBUTENs Kiacca
KHCIOT U crenuduueckre). XMMHUYECKHE pPeaKlMH, JEKalde B OCHOBE MPOMBIIUIEHHOTO CIocoda
MOJTy4eHUsI CepHOM KHUCIOTHL. [Ipumenenune cepHoit KuciaoThl. CoMu CepHOM KUCIOTHI, Ka4eCTBEHHAs
peaknus Ha cynbdar-uoH. HaxoxaeHne cepbl U e€ COeTuHEHUI B IpUpoie. XUMUIECKOE 3arpsi3HEHUE
OKpY’Karollel cpeapl COSAMHEHUSIMHU Cepbl (KUCIOTHBIEC J0XKIU, 3arpsA3HEHHE BO3/yXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPAILCHUS.

OOmass xapakTepucTuka 23JieMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHBIC CTEIICHU OKUCICHHs. A30T, paclpoCTpaHEHHUE B MPHUPOJC, PU3NICCKHE U XUMHUYCCKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (QU3MYECKUE M XHUMHUYECKHE CBOWCTBA,
nosyueHue u npumeHenue. Comu aMMOHHMS, UX (pU3MUECKHEe U XUMUYECKUE CBOICTBA, MPUMEHEHHUE.
KauecTBeHHass peakiuss Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ TOonydeHue, (U3HUECKUe H
XMMHAYECKHE CBOWCTBa (0OmME Kak NpPEACTaBUTENs Kjacca KHUCIOT U CIEHU(pUUECKUE).
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHS B KadecTBE MUHEPAJIbHBIX yA0OpeHUH. XHUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIM, 3arpsA3HEHHE BO3/yXa,
mouBel ¥ BOJ0EMOB). Docdop, amorpornHbie Mogudukanuu docdopa, PU3NIECKUE W XUMUICCKHEC
croiictBa. Okcun ¢docdopa (V) um dochopHas kucinora, (U3HUECKHE U XHUMHUYSCKHUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue gpochaTroB B KauecTBE MUHEPATBHBIX yI0OPEHHIA.

Obmass xapaktepuctuka ds1eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBbIC CTENCHU OKHCJICHHS. YTJICpOJa, aUIOTPOIHBICE MOIU(GUKAINUA, PACHpPOCTPAHECHUE B
npupojie, (puznyeckue M XUMUYECKHUE CBOMCTBA. AncopOums. KpyroBopor yriiepoga B mpupoje.
Oxkcuapl yriepoaa, UX (PU3MUECKHME U XUMUYECKHUE CBOMCTBA, JCHCTBHE Ha >KUBBIE OpPraHU3MBI,
MOJIyYeHHE W MpPHUMEHEHHE. DKOJOTMYecKhe MpoOsieMbl, CBs3aHHbIe ¢ oKcuaom yriaepona (IV),
TUIO0TE3a MI00ATBHOTO MOTEIJICHHUS KIIUMaTa, MapHUKOBBIM 3P QeKT. YTonbHas KUCIOTa U €€ COJIU, UX
¢u3nuecKkne W XUMHUYECKHE CBOKCTBa, MOJNydeHHWE W MpUMeHEHHe. KadecTBeHHas peakiusi Ha
KapOoHaT-uoHbI. Mcnonp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIICHHOCTH U CEIbCKOM
XO35MICTBE.

[TepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoaa (MeTaH,
9TaH, OTWJIEH, alleTWJICH, J3TAaHOJ, TJHUIEPUH, YKCycHas Kuciota). [IpupogHbie HCTOYHHKHU
yII€BOJIOPOAOB (Yroiib, MPUPOIHBINA a3, HEPTH), MPOAYKTHI UX IepepadoTku (OCH3UH), UX POJIb B
ObITY U IPOMBIIUIEHHOCTH. [ToHsATHE 0 OMOTOTMUECKH Ba)KHBIX BEIIECTBAX: )KUpaX, OelKax, yriieBogax
— M UX POJM B JKU3HHM ueloBeka. MarepuaabHOE €JUHCTBO OpPraHMYECKHMX U HEOPTaHUYECKUX
COCIMHEHU.

Kpemnunii, ero ¢usndyeckne u XMuMUYECKHE CBOMCTBA, MOTydeHUE U npuMeHenue. CoeTMHEHUS
KpemMHusi B mpupone. Obmue mnpencrtaBienus o6 okcuae kpemuusi (IV) u kpeMHHEBOH Kuciorte.
Cunukatel, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilne cTpouTeIbHbIE MaTepUabL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, 3xene300eToH. I[IpobOrembl 0e€30MacHOro MCHOJb30BaHUS
CTPOUTETBHBIX MaTEPUAIOB B TIOBCEIHEBHOM JKU3HHU.

Xumuueckuii y3xcnepumenm:

M3y4yeHue O0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI, IMPOBEACHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAONIOACHUE TPU3HAKOB HMX MPOTEKAHUs, OIIBITHI,
oTpaxkamue (U3NISCKUEe M XHUMHYECKHE CBOWCTBA TAJOTEHOB M WX COCIWHEHUH (BO3MOXKHO
UCIIOJIb30BaHHUE BHJIEOMATEPHANIOB), O3HAaKOMJIEHWE C oOpa3laMu XJIOpUIOB (TaJOreHHIOB),
O3HaKOMJIEHHE C 00pa3lamMu cephbl U € COeAMHEHUSIMH (BO3MOYKHO MCIOIb30BaHUE BUAEOMATEPUATIOB),
HaOJIoIeHNe Tpolecca OOyTIMBaHMUS caxapa IMoJ JAeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOI KHCIIOTHI,



M3Y4YCHHE XUMUYECKIX CBOMCTB pa30aBICHHON CEPHOIN KHUCIOTHI, MPOBEACHUE KaUeCTBEHHOMN peakinu
Ha CynbdarT-MOH U HaONoJeHHWEe TMpHu3HaKa e€ MPOTEeKaHWs, O3HAKOMIIGHHE ¢ (PU3MYEeCKUMHU
cBoiicTBamm a3oTa, Qochopa W UX coenWHEHUH (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB),
oOpa3iamu a30THEIX U PochHOpHBIX yIOOpEeHUH, MOydeHne, COOMpaHre, paclio3HaBaHUE U U3YYCHUE
CBOMCTB aMMHUaKa, MPOBEACHUE KAaUYEeCTBEHHBIX peakluii Ha MOH aMMOHHS U (ocdaT-uoH U U3y4eHUE
MPU3HAKOB HX MPOTEKAHMS, B3aUMOJACHCTBME KOHUEHTPUPOBAHHOW Aa30THOM KHCIIOTBI C MEJbIO
(BO3MOYKHO HCITOJIb30BAHUE BUJEOMATEPHUANIOB), W3Y4YEHHME MOJENCH KPHUCTAUIMYECKUX PEIIETOK
anMasza, rpadura, (y/uiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHBOTa3a, MOJyuyeHUE, COOMpaHue, pacro3HaBaHHE U
M3Y4YCHHE CBOMCTB YIJIEKUCIIOIO ra3a, MpOBEJACHUE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUIIMKAT-
MOHBl M U3YyYEHHE IPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKLUHEH CHIMKATHOMN
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ay Mo Teme «BaxHellne HeMeTalibl U UX
COCJIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOm1ast XapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IMOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux snemeHToB /. V1. MenaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTalmyeckas CBA3b U METAIIMYECKass KPUCTAIINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI
psan HampsbkeHud mertayuioB. Dusnueckne M XUMHUYECKHE CBoiicTBa MeTawioB. OO6mme crocoObl
IoJIyuyeHus: MeTauioB. [IoHsATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UHU.
CrutaBel (CTalb, YyT'yH, TIOPATIOMUHIN, OpOH3a) M UX MIPUMEHEHHE B OBITY M IPOMBIIILIEHHOCTH.

[lenounsle MeTamibl: nosoxkeHnue B llepuoguueckoit cucreme xumuueckux snemeHTon J. U.
MeneneeBa, CTpoeHUE X aTOMOB, HaxOXKJeHUE B mpupojae. Puznueckue U XUMMUYECKHUE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HaTpus U Kanus. [IpumeHeHue IenouHbIX
METAJUIOB U UX COCIMHEHUH.

[IerounO3eMeENbHBIE METAUIBI MAarHUK W KalbLMW: nojoxkeHue B I[lepmoaudeckoil cucreme
xumuyeckux snemeHToB J[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HaxOXKJIEHUE B MPUPOJE.
duznyeckne U XUMUYECKHUE CBOMCTBA MarHus M Kalbliusa. BaxkHeiue coeMHeHNs KaabIus (OKCUT,
THIIPOKCHU, cOH). JKECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucteme xumuuyeckux saemeHtoB [ W
MenpeneeBa, CTpOGHHE aToMa, HaxokJIeHue B mpupoae. dusznyeckue MU XMMHUECKHE CBOMCTBA
amoMUHUS. AMGPOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanueckoin cucreme xumuueckux 3nemeHToB . M. Mennaeneesa,
CTPOEHHE aToMa, HaXOXJeHHe B npupoje. Puznueckue U XMMUYECKHE CBOWCTBA keine3a. OKcuupbl,
ruapokcuasl u conu xenesa (I1) u sxenesa (II1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuii s3xcnepumenm:

O3HAKOMJIGHHE C 00pa3lamM METAJJIOB W CIUIABOB, UX (U3UYECKUMHU CBOWMCTBAMH, MU3ydCHHE
pe3yIbTaTOB KOPPO3WH METAIOB (BO3MOXHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHJIA KalbIMs U HATPUS C BOJOHW (BO3MOXKHO HCIIOJIB30BaHHE BHUIEOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHUs Kejne3a B KHUCIOpoAe (BO3MOMKHO
HCIOJIb30BAaHNUE BUEOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pEaKUUNd Ha HOHBL:
MarHusi, Kajablus, alfoMUHUs, IMHKa, xerne3a (I1) u xenesza (II1), menu (I1), Habmronenre u onucanue
MPOLIECCOB OKpAlIMBAHUS IUIAMEHH MOHAMH HATpHsl, Kajdus M KaJbIUs (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB THMJPOKCHJA AIIOMHHHMS M TUAPOKCUAA
LMHKA, pELICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHel1ue MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKamoLas cpeia

BemectBa u MaTepuanbl B IMOBCEIHEBHOM »M3HM 4YeJOBEKa. be3onacHoe HCHob30BaHUE
BEIIECTB U XUMUYECKHX peakiiuii B ObITy. [lepBas moMoIib npyu XUMUYECKUX 0KOTaX U OTPABIICHUSX.



XMMHYECKOE 3arps3HCHUE OKpYKarolled cpeabl (MpeaenbHas IOMYyCTHMas KOHLICHTPALHS
Bemiects, aanee — [1IJIK). Posib XMMu# B pelieHHH 3KOJIOTHIECKHX MTPOOIIEM.

Xumuueckuii IKCnepuUMenm:

U3y4eHrne 00pa3loB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIIOB, OJIMMEPHBIC MAaTEPUAIBI).

Mesicnpeomemmnnle censu

Peanuzanus MeXOpeIMETHBIX CBSI3CH MPHU M3yYCHUH XUMUHU B 9 KJIacce OCYLIECTBISICTCS Yepe3
HUCIIOJB30BaHUEC KakK O6IIII/IX C€CTCCTBCHHO-HAYYHBIX HOH?[TI/II?I, TaKk H HOHHTI/II\/JI, SABJIIIOIINXCA
CUCTCMHBIMH IAJId OTACIIBHBIX IPEAMETOB €CTCCTBCHHO--HAYYHOI'O UKJIA.

OOmue ecTecTBeHHO-HAyYHbIC TOHSTHUS: HAY4HBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIACCU(UKAIHS, IEPUOUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHHE, U3MEPCHUE,
MO/IEITb, SIBJICHUE, TAPHUKOBBIN 3(p(PEKT, TEXHOIOTHS, MaTepHaIbI.

®usuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, H30TOMbI,
PaJIMOAaKTHBHOCTD, MOJICKYJIA, IICKTPHUYCCKUIA 3apsij], MPOBOJAHUKH, HOIYITPOBOJHUKH, AUIICKTPUKH,
(GOTOdTIEMEHT, BEIECTBO, TeNo, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, TIa3, pacTBOD,
PaCTBOPUMOCTD, KPUCTAININYICCKAA peméTKa, CIIJIaBBbI, (1)I/I3I/I‘-I€CKI/I€ BCJIIMYMHBI, CAMHUIBI U3MCPCHUA,
KOCMHYECKOE IIPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COHIIE.

buonorusi:  ¢orocunres, npixaHue, Ouocdepa, IKOCHCTEMa, MHHEpAIbHBIC YIOOPEHUs,
MHKPOAJIEMEHTBI, MAKPOIJIECMEHTBI, IUTATEIbHBIC BEIICCTBA.

I'eorpadus: aTrmocdepa, ruapochepa, MUHEpaTbl, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOMAEMbIE,
TOIUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJBbTATbBI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHHS TPOIPAMMbl OCHOBHOT'O 00IIIEro 00pa30BaHMs TOCTUTAOTCS
B X0Ji¢ OOy4eHHUS] XMMHUHU B CIUHCTBE Y4eOHOW M BOCIUTATEIBHOHN JCSATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCHUHCKUMHU COLUOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH,
NPUHATBIMH B OOINECTBE IMPAaBWIIAMH K HOPMaMH IMOBEJACHHMS M CIIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COITUATU3AIIUH 00YUYaAIOIIIHXCS.

JIM4HOCTHBIE PE3yabTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX I[CHHOCTHBIX OPHUCHTAIIMI M PaCIIMPEHHUE OIbITA JACATEIHHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOUICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HACJIC/INIO, TTOHMMAaHHWS 3HAYCHUS XHWMHUYECKOH HAayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMAIME O MEPEIOBBIX MAOCTHKECHHSIX U OTKPBITHIX
MHUPOBOU M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHUpa U
00111eCTBA;

2) rpakKIaHCKOr0 BOCIIUTAHMUS:

MPECTABICHHS O COLMATBHBIX HOPMaX U MPaBUIIaX MEXKJIMIYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATHBHOH KOMIICTGHTHOCTH B OOIIECTBEHHO TIOJIC3HOHM, Y4eOHO-HCCIIET0BATEILCKOM,
TBOPYECKOH M IPYTHX BUJIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JESITEIbHOCTH
IPU BBINOJHCHUN YYEOHBIX, TO3HABATEIBHBIX 3a]a4, BBITIOJHCHUU XHUMHYECKHX SKCIIEPHUMEHTOB,
CO3JIaHMM YU€OHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aUMOITOMOIIIM B IPOIIECCE ITON
yueOHON NeATeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEACHHUE M IMOCTYIIKH CBOMX TOBApHIIECH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICACTBUN TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

MHUPOBO33PEHUYECCKHE TPEACTABICHUS O BEIIECTBE W XUMHUCCKOW PEaKIMh, COOTBETCTBYOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIIAIONIME OCHOBY JUIS IMOHUMAHHS CYI[HOCTH
HAYYHON KapTHHBI MHpa, TNPEJACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJIBI,
B3aMMOCBSI3X YCJIOBEKA C IPUPOIHOM CPEIOi, O POJIM XMMHH B IIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

[03HABATE/IbHBIC MOTHBBI, HAIIPABJICHHBIC HA IMOJYyYCHHE HOBBIX 3HAHHH 10 XHMHH,
HEOOXOAUMBbIE JUIi  OOBSICHEHUS HAOJIOJACMbIX IPOICCCOB M SIBJICHHM, I03HABATEIILHOM,
WH(POPMALIMOHHON M YHMTATENICKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBLHOU PabOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPAaTypOH, IOCTYHHBIMH TEXHUYECKUMHU CpPEICTBAMHU
HHGOPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHI0O W TIO3HAHMIO, JIF0003HATEIIEHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM0o00pa30BaHUIO, TPOCKTHOW M HCCICIOBATEIBCKONW IESATEIBbHOCTH, K OCO3HAHHOMY BBIOOpPY
HATPABJICHHOCTH M YPOBHsI 00yUEHUS B AJIbHEHIIEM;

4) hopMupoOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME I[CHHOCTH XHM3HH, OTBETCTBCHHOTO OTHOIICHUSA K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBII 00pa3 KU3HU, OCO3HAHUE TOCIICJACTBUN W HEMPUSITHE BPEIHBIX NPUBBIUEK (YOTpeOIeHUs
QJIKOTOJISI, HApKOTUKOB, KypEHUs), HEOOXOJUMOCTH COOJIIOJICHHS TpaBWI OE30MacHOCTH TpHU
00paleHu! ¢ XUMUYCCKHMH BEIIECTBAMH B OBITY U PEaIbHOM KU3HH;

5) TpyA0BOro BOCIMTAHMSA:

HHTEPEC K MPAKTHYECKOMY M3YUYCHHIO MTPOGECCHid U TPy/ia Pa3IMyHOrO POJa, YBAKCHHE K TPYLY
U pe3yJibTaTaM TPYAOBOH JEATEIILHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMCHEHUS MPEAMETHBIX 3HAHHUN
[0 XMMHH, OCO3HAHHBIA BBIOOP WHAWBUIYAIBHON TPACKTOPUHU MPOJIOIKECHUS 00pa30BaHUS ¢ yUETOM



JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpPeOHOCTEH,
yCIemHOM Npo(ecCHOHAIBHOW JESITeIbHOCTH W PAa3BUTHUA HEOOXOAMMBIX YMEHHH, I'OTOBHOCTbH
a/1alTHPOBAThCA B IPO(ECCHOHAIBHON Ccpejie;

6) 3x0/10rMYeCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU 11€JecO00pa3HOoe OTHOIIEHHE K MPUPOJE KaK HMCTOYHHKY JKU3HHM Ha 3eMile,
OCHOBE €€ CyIEeCTBOBAHUS, MOHUMAaHHE ILIEHHOCTU 3J0POBOr0 U O€30IacHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3HUECKOMY U IICUXMYECKOMY 37I0POBBIO, OCO3HAHHE
[EHHOCTH COOJIO/IEHUS] TPaBWJI OE30MAaCHOTO TOBEJCHHS INMpH padoTe C BEIIECTBAMH, a TAKKE B
CUTyalLUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJydyaeMble IPU HU3YYEHUH XMMHH, Ui pelleHHs 3aaad,
CBA3AHHBIX C OKPY’KAIOLIEW MPUPOJHON CPENOM, I MOBBIIIECHUS YPOBHS dKOJOTHMYECKON KYJIBTYpHI,
OCO3HAHMA TIO0ATHFHOTO XapaKTepa AKOJOTHYECKUX MpoOJeM M MyTeH WX pelIeHHs IOCPEICTBOM
METOJIOB XMMMH, KOJIOTMYECKOIO MBIIIJICHNS, YMEHUS PYKOBOACTBOBATHCA MM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMmeranpeIMETHBIX pPE3YyJIbTaTOB BBIACIAIOT 3HAYUMBIE Ui (POPMHUPOBAHUS
MHUPOBO33pEHUs O0IIeHAYYHbIE TOHATHA (3aKOH, TEOPHsl, IPUHIMI, THIIOTE3a, (GaKT, CUCTEMA, TIPOLIECC,
SKCHEPUMEHT U JIPYyroe.), KOTOpble MCIOJb3YIOTCS B €CTECTBEHHO-HAy4YHBIX YUEOHBIX IpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUH W3 3THUX TNpeaAMeTOB (OPMHPOBATH IPEICTABICHUE O IIEIOCTHOU
HAYYHOH KapTHHE MUpPa, U YHUBEPCAIbHbBIC yUeOHbIe NeHCTBHS (II03HABATEIbHBIC, KOMMYHHKATHBHEIE,
pEryiasTHUBHBIE), KOTOpble OOecrneyuBarOT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHMIO U OCYILLECTBICHHUIO YUeOHOM 1€ TebHOCTH.

Ilo3naBaTenbHBIE YHHBepcalbHbIe YueOHbIe el CTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHUsI HUCIIOJIb30BAaTh MPUEMBI JIOTHYECKOIO MBINUICHHS IPA OCBOCHUM 3HAHWW: PaCKpbIBaTh
CMBICJI XMMHUYECKHX MOHATUH (BBLAEIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C
JAPYTUMH TIOHATHSIMM), UCIOJIb30BaTh MOHATUSA U1 OOBACHEHMS OTAEIbHBIX (PAKTOB U SIBICHMIA,
BBIOMPATh OCHOBAHUS U KPUTEPUU JJIS KITACCU(PUKAIINI XMMUYECKIX BEIIECTB M XUMHUECKUX PEAKIINH,
yCTaHaBJIMBaTh NPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTAMM H3y4€HUs, CTPOMUTbH JIOTUYECKHE
paccyxJeHus (MHIyKTUBHBIE, 1eyKTUBHBIE, 110 aHAJIOTHH), J1eJIaTh BBIBOJIbI U 3aKJIHOUYEHUS;

YMEHHE MPUMEHATh B TMpOLlECCE€ IMO3HAHUS NOHATUS (IIPEAMETHbIE U METallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENIM, WCHOJIb3yeMble B XHUMHUH, NpeoOpa3oBHIBATH IIUPOKO
IpPUMEHSIEMbIE B XUMHMHM MOJEJIbHBIC NPEACTABICHUS — XHUMHMYECKHH 3HAK (CHMMBOJ 3JIEMEHTA),
XuUMudeckas (popMyia U ypaBHEHHE XMMUYECKON peakiK — IIPH PEeLIeHUH y4eOHO-I103HaBaTEIbHbIX
3a1a4, ¢ y4€TOM O3TUX MOJCIBHBIX IIPEICTABICHUM BBIABIATh M XapaKTEPHU30BaTh CYIECTBEHHBIC
IIPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEILECTB U XUMUYECKUX pEaKLUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIECACTBEHHBIE CBA3M W IPOTUBOPEUYMs B H3Y4aeMbIX IIpOLECCax U
SBJICHUSX.

Ba3oBble nccienoBarebCcKue JeHCTBUSA:

YMEHHE UCIIOJIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBHI sl ()OPMHUPOBAHHMS TUIOTE3bl 1O IPOBEPKE NPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUMU;

npuoOpeTeHNe OmbITa IO IUIAHUPOBAHHUIO, OPTaHM3AalMUd M MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOIIOAaTh 3a XOJOM IPOIEcca, CAMOCTOSITENIHO IPOTHO3HPOBATH €0
pe3yibTar, (HopMyaMpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJIbTaTaM NPOBEIEHHOTO OIBITA,
HCCIIEI0BaHMs], COCTABIIATh OTYET O IPOJIETaHHOM padore.

Pab6ora ¢ undgopmanmueii:



yMEHHE BBIOMpaTh, aHATU3UPOBATh M UHTEPIPETHPOBATh MH(GOPMAIMIO Pa3NUYHBIX BUIOB U
dbopM mpelcTaBICHUS, MOJyYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAay4yHO-TIOMYJSpHas JUTEparypa
XMUMHAYECKOTO COJEpXKAaHUA, CIPaBOYHBIC IMMOCOOMsA, pecypchl MHTepHEeTa), KPUTUYECKH OIEHHBATH
MPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPHUMEHSTh pa3jIMYHble METOJbI U 3allpoChl MPHU MOUCKE M O0TOOpe MHpOpManuu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBIIIOJIHEHUS YYE€OHBIX W IO3HABATENbHBIX 3a7au
OIPENeIEHHOTO THIA, TPUOOPETEHHE OIbITa B OOJIACTH HWCIHOJIB30BAHUSA HMH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIIQJICHWE KYyJIbTYPOH AaKTHBHOTO HWCIIOJIIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMYy Mpe/cTaBiIeHUs] UHPOpMALUH
U WUTIOCTPUPOBATH pEIlllaeMble 3aJauld HECIOKHBIMH CXEMaMH, Juarpammamu, Apyrumu (popmamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE HWCIONB30BaTh M aHATU3UPOBaTh B TIpolecce Y4YeOHOW | HCCIeNOBATEIhCKOU
NEeSTeNbHOCTH MH(POPMAIUIO O BIWSHUU MPOMBIIUICHHOCTH, CEIHCKOTO XO3SHCTBA U TPAHCIOPTA Ha
COCTOSIHME OKPYKAIOILIEH MPUPOTHON CPEIBI.

KoMMyHHUKAaTHBHBbIE YHHBepPcaJIbHbIe YUeOHbIE el cTBHA:

YMEHHS 33J]aBaTh BONPOCHI (B X0J€ nuanora u (Wid) AUCKYCCHUU) O CYIIECTBY OOCYXITaeMOi
TeMbI, (HOPMYIHPOBATH CBOU MPEI0KEHHIS OTHOCUTEIHHO BHIMIOJIHEHHSI IPEATIOKEHHOM 3a/1a4H;

YMEHHsI TPEJCTABIATh MOJTY4YCHHBIE PE3YyIbTaThl MO3HABATENbHON AESITETbHOCTU B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMIO PE3yJIbTaTOB BBINIOJHEHUS XUMUYECKOTO SKCIEPUMEHTA
(;1aGopaTopHOTrO OMbBITa, JTAOOPATOPHOH pPadOTHI MO WCCICAOBAHHIO CBONCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

yMEHHsI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOW I103HABaTEIbHOW U
MCCIICIOBATENILCKOM JCATEIBHOCTH MPH PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX
MHTEPECOB M COTJIACOBAHUS NO3ULMH (0OCYX JeHUS, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMBD»,
KOOp/MHAIMSI COBMECTHBIX JCHCTBUH, ONMpeAeTIeHNe KPUTEPUEB IO OLEHKE KauyecTBa BBIMOJIHEHHOU
paboThl U ApyTHUE).

PeryisiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPENeNiATh LEIH JeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JEATENBHOCTH, BHIOMpaTh Hambosee
s¢dekTuBHBIE CIOCOOBI pElIeHUs y4eOHBIX M MO3HABATENBHBIX 33]a4, CAMOCTOSTENIbHO COCTABIISThH
WY KOPPEKTHPOBATh MPEIJIOKEHHBIA AJITOPUTM JEWCTBUM IPU BBINOJHEHUU 3aJaHUN C y4ETOM
MOJyYeHHS HOBBIX 3HAHWH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHHBATh
COOTBETCTBHE IMOJIyUEHHOTO pe3yNbTaTa 3asBICHHOMN LIElH, YMEHUE MCIONb30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, IIpeijlaraéMbl€ B YCIIOBUU 3aaHUI.

INPEIMETHBIE PE3YJBTATHBI

B cocraBe nmpenMEeTHBIX ~Ppe3yNbTAaTOB IO OCBOCHHIO  00S3aTENBHOTO  COJCpIKAHWA,
YCTaHOBIIEHHOTO  JIaHHOW  QenepanbHONH  pabodeld  NpOrpaMMO,  BBIAENSIOT:  OCBOCHHBIC
00y4aroIMMUCS HayuyHbIe 3HAHUS, YMEHHUS U CIIOCOOBI JACUCTBUM, crienudUuIecKue Uis IpeaMeTHON
obnactu «XUMHSA», BUIBl ACATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIlHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX yUYCOHBIX M HOBBIX CUTYAIUSX.

K koHIy 00y4deHus B 8 ki1acce mpeIMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHUN: aTOM, MOJEKYyJa, XUMHUYECKHH ODIIEMEHT,
MIPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAsT M HEOJHOPOAHAS), BAJICHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAsi W MOJICKYJIIpHask Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi I0JIsI XMMUYECKOTO 3JIEMEHTa B COSTMHEHUH, MOJIIPHBIN 00bEM, OKCHJI, KHCIIOTa, OCHOBAHHUE,
COJIb, AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKHCICHHS, XUMUYECKasl PeaKIus, KjIaccu(uKaus peakuii:
pEaKiuu COCAMHEHHUS, PEaKIHMH pPA3JI0KEHHS, PEaKIHH 3aMEUICHHs, peakIuud OOMEeHa, 3K30- U



SHAOTEPMHUUYECKUE pPEeaKlUU, TEeIIoBoi 3 (eKT peakiuu, SApOo aroma, JJIEKTPOHHBIA CIIO aTtoma,
aTOMHasi OpOUTallb, PalnyCc aToMa, XUMUYEcKasi CBS3b, MOJISIpHAS U HEMOJSPHAs KOBaJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MAaCCOBAast J10JIs BEIIECTBA (MIPOIICHTHAS KOHIIEHTpAIus) B
pacTBope;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITHH M TPUMEHSATH STU MOHATUSA TMPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JUIS COCTaBIICHHS (OpPMyNT BEIIECTB H YpPaBHEHUI
XUMUYECKUX PEAKIUN;
OTIPE/CIIATh BaJCHTHOCTH ATOMOB DJJEMCHTOB B OWHApHBIX COCIUHCHHSX, CTENICHb OKHCIICHUS
AJIEMEHTOB B OWHAPHBIX COCAMHEHMSX, NPUHAAIEKHOCTh BEIIECTB K OMpeIeIEHHOMY KIIAacCy
coequHeHN 1o (opmynaMm, BUI XUMHUYECKOW CBS3U (KOBAJIEHTHAs M MOHHAs) B HEOPTraHUYECKHX
COCJIMHECHHUSIX;
packpbiBaTh cMmbici Ilepunonnueckoro 3akona [[. M. MenneneeBa: neMOHCTpUPOBAaTh IOHMMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JJIEMEHTOB OT MX IMOJokeHud B [leprnonnueckoin
CHUCTEME, 3aKOHOB COXPAHEHMS MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
YU€HHMs, 3aKOHa ABOTapo;
OIMCHIBATh M XapaKTepu3oBaTh Tabnuunyto Gopmy [lepuoanueckoit cuCTeMbl XMMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJIaBHasg noarpynna (A-rpymnmna)» u «nodounas noarpynmna (b-rpymma)y, mainble
1 OoNbIIME TIEPUOJBI, COOTHOCHTH O0O3HAYCHHS, KOTOphle MMEIOTCS B Tabmune «llepuommdeckas
cucremMa xuMuueckux sieMeHToB JI. M. MenzaeneeBa» ¢ YHMCIOBBIMU XapaKTEPHUCTUKAMU CTPOCHHUS
aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB W 3apsij siapa, OOIIee YKCIIO 3JIEKTPOHOB M PACIpPEeICHUE
WX T10 3JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIUPOBATh XUMHUYECKHE SJIEMEHThI, HCOPraHMYECKUE BEIIECTBA, XMMHUYECKUE peakuuu (Io
YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P heEKTy);
XapakTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPKJasi ONUCAHUE IPUMEpPaMHU MOJIEKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKuuii;
MPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MTPEBPAILICHUH B PA3IMUHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MAacChl BELIECTB, MAaCCOBYKO JOJIKO
XHUMHYECKOTO AJIEMEHTA 110 (hOpMyJie COSTMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOIMTH
pacy€ThI 10 YPAaBHEHHUIO XMMUYECKOM peaKIuu;
MPUMEHATh OCHOBHBIC ONEPALMH MBICIUTEIBHOM ACATEIHPHOCTH — aHallM3 U CUHTE3, CpPaBHEHUE,
000011IeHe, cucTeMaTU3allnIo, KIacCu(UKAIIHNIO, BBISBICHUE TPUYUHHO--CIEICTBEHHBIX CBSI3€H — AJIs
M3y4YEHUsl CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOJbl ITO3HAHUS —
Ha0IIt0IeHNe, U3MEPEHUE, MOJICIIMPOBAHHE, YKCIIEPUMEHT (peabHBIA M MBICIICHHBIH );
CJIEIOBATh MIPAaBHUJIaM IOJIb30BAHUS XUMUYECKOM MOCY 101 U 1ab0paTopHBIM 000pyIOBaHUEM, a TAKKe
mpaBujiaM oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH IO BBITIOJHEHHUIO
1a00PATOPHBIX XUMUYECKHUX OTBITOB TIO MOJIYYCHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOaA
U KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMNpEACNEHHOM MaccoBO Joyel pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE HKCIIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB
IEeJI0YeH ¥ KUCIIOT C MIOMOIIBIO0 HHANKATOPOB (JaKkMyc, heHoiranerH, MeTUIIOPAHK U IPYTHUE).

K koHIly 00y4deHus B 9 Kj1acce mpeIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
PacKpbIBAaTh CMBIC]I OCHOBHBIX XHMHUYECKHX TMOHSTHI: XUMUUYECKHM AJIEMEHT, aTOM, MOJICKYJia, UOH,
KaTHUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCTICHb OKHCIICHUS, XUMHUYECKasl PEaKIns, XUMHYECKas CBs3b, TEIIOBOH A((EKT peakiuu, MOJIb,



MOJIIPHBIA O00BEM, PACTBOP, AJIEKTPOJIUTHI, HEIJICKTPOIHTHI, DIIEKTPOIUTHYECKAs JAUCCOIMALIMS,
peaKiuu HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBEcHE, oOpaTHMble U HEOoOpaTUMbIE
peaxkuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONus, aM(OTepHOCTh, XWUMHUYECKash CBs3b (KOBAICHTHAs, WOHHAs,
MeTaJlJTN4ecKasi), KpUCTalinyeckasi pemérka, KOppo3usi METaJUIOB, CIIaBbl, CKOPOCTh XHMHUYECKOM
peakuuu, npeaensHo nomnyctumas konmnentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH U NPUMEHATh 3TU TOHATUSA MPHU
OIMCAaHUU BEIIECTB U UX MPEBpaILlEHUM;

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJisi COCTaBleHUs (OpMysn BEIIECTB U YpaBHEHHIt
XUMHYECKUX PEAKIIU;

OTIPE/ETSATh BAIGHTHOCTD M CTENEHb OKUCICHUS XUMHUYECKHX 3JIEMEHTOB B COSAMHEHUSIX Pa3IUYHOIO
COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONpEeAEHEHHOMY KJIAacCy COEIMHEHUN Mo QopmyiaMm, BHJ
XUMHYECKOHN CBS3M (KOBAJIEHTHAs, HIOHHAs, METAJJIMYECKAs) B HEOPTaHUYECKUX COCAMHEHUSIX, 3apsij
MOHA 10 XUMUYECKoU opmyJie, XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCTUHEHU,
THUI KPUCTAJUTMYECKOM pelIéTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [leproauueckoro 3akoHa J{. V. MenneneeBa U J€MOHCTPUPOBATh €TO0 IOHUMAHUE:
OIMCHIBATH M XapaKTEpU30BaTh TaOMUUHy0 Gopmy [leproamueckoil CHCTEMBbI XUMUYECKHX 3JIEMEHTOB!
pa3nuyath NOHATUSA «TJIaBHasg noarpynna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnmna)y, maible
u OoJibIIME TIEPUOJIBI, COOTHOCHTH 0003HAUEHHs, KOTOPBHIE MMEIOTCS B MEPUOIUYECKON Tadmuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsii sjpa,
olmiee 4YHMCIO JIIEKTPOHOB M pacIpeleleHHe UX IO DIEKTPOHHBIM CJO0sM), OOBSACHATH OO0IIHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB JIEMEHTOB M UX COCAMHEHUN B IPEJeNax MajiblX IEPUOAOB U
IJIaBHBIX MTOATPYII € YUETOM CTPOCHHUS UX aTOMOB;

KJIAaCCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHTbHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKHE peakuuu (1o
YHUCIYy M COCTaBy YYAacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY J(PQEKTy, MO0 H3MEHEHHUIO
CTETEeHEN OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMKCHIBATh) O0IIKE U crienU(pUUecKre XUMUUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, TOATBEpXKAas ONHUCAHUWE TpPUMEpaMH  MOJEKYJISPHBIX W  HOHHBIX  YpaBHEHHIt
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YpaBHEHUS DIIEKTPOJIUTUYECKON IUCCOIUAIIMN KHUCIOT, LIENO0Yei W Ccoyield, MOJHBbIE U
COKpaIIéHHBIE YPAaBHEHHUS pPEaKUUid HOHHOTO OOMEHa, ypaBHEHHsS PEaKIUH, MOITBEPKIAIOLINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbIiBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN IOCPEJCTBOM COCTaBICHUS
AJIEKTPOHHOI0 OajlaHCca 3TUX peaKLuid;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHMS, BO3MOYKHOCTU IPOTEKAHUS
XUMHYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XHUMHYECKOT0 3JIeMeHTa 110 (GopMyJie COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTD
pacuéThl 0 YpaBHEHUIO XUMUYECKOM peaklnu;

cOOTIOAATh MpaBHJIa MOJIb30BAHUS XUMUYECKOW MOCYA0N U J1a00paTOpHBIM 000PYIOBAHHEM, a TAKKe
mpaBwia oOOpalieHusi ¢ BEIIeCTBAaMU B COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJHEHHUIO
712a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJyYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO Ta3a);

IIPOBOAUTH PEAKLUU, MOATBEPKAAIOIINE KaUYECTBEHHBI COCTaB PA3JIMUHBIX BEIIECTB: PacloO3HABaTh
OTIBITHBIM IYTEM XJIOPUA-, OPOMUI-, HOAH -, KapOoHaT-, hocdar-, cuukar-, cyiabQar-, THAPOKCU-
MOHBI, KATUOHBl AMMOHUSI U HMOHBI M3yYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;



INPUMCHATb OCHOBHBLIC OIICpallun MBICIIUTEIBHON JEATEIbHOCTH — aHalu3 | CHUHTC3, CpaBHCHHC,
O606H.[€HI/IG, CUCTCMATU3alMIO, BLIABJICHHUC IIPUYHMHHO-CIICACTBCHHBIX CBsA3EH — AJIL U3YUCHUS CBOMCTB
BCIICCTB MW XHMHWYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — Ha6JIIOZ[€HI/I€,

M3MEPEHHE, MOJICJIUPOBAHUE DKCIIEPUMEHT (PeaTbHbIA ¥ MBICJIEHHBIN )



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoimmuecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBanue pa3iesioB U TeM ungposbie
Ne i/t P Kontposbn | IIpaktuueck (udpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThbI ue padboThbl
pecypcsl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIUl
11 [ToBTOpenue u yrirydsieHne 3HaHU! 5 | bubnmnoreka [JOK
' OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 bu6mmoteka [IOK
' XUMUYECKHE PEaKIIMU B PacCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
21 OO01as xapaKTepuCcTUKa XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapaKTepruCcTHKa XUMUIESCKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6+1pe3eps bubmorexa [IOK
) PYTHIHL- L-€p pesep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mmas XxapaKTepruCcTHKa XUMUIESCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubamorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapaKTepruCTHKa XUMUICCKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYIIBL POt https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTUHECHUS
Hroro no pazneny 25+1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

peseps

Pazgen 3. MeTa/uIbI M UX CO€THHEHUS

. bu6mmoreka [{JOK
3.1 Obmye CBOHCTBA MCTAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 Eubmorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmorexa HOK
' - P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 2 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
Ne KoaudecTBO 9acoB
DJIEeKTPOHHbBIE
JlaTa nudpoBLIe
n | Tema ypoka Beer Kontpo | IIpaktn dp
/ JbHBIE yecKHe U3ydeHus o0pa3oBaTe/bHbIE
(]
padoTsI padoTbI pecypchl
n
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIul 17
Tema 1. [loBTOpEeHue U yriry0jeHue 3HAHN OCHOBHBIX 5
pa3aesioB Kypca 8 kiacca
[ToBTOopenue. Ilepuonnyecknii 3akoH. [lepuoanyeckas
1 cucrema xuMuudeckux anemeHToB . . Menaeneesa 1 Bumyorexa LIOK
B . 5 T a ’ https://m.edsoo.ru/00adb59e
BOJHBIM MHCTPYKTAX 10 T.
> 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUUYECKUX 1 bu6moreka LIOK
3JIEMEHTOB NEPBBIX Tpéx 1530020001 (0):] https://m.edsoo.ru/00adb6b6
3 Knaccudukanms 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB 1 Bubmyorexa LIOK
1 M p m https://m.edsoo.ru/00adb7e2
4 Bujpl XUMUUYECKON CBA3U U TUITBI KPUCTAUIMYECKUX PEIIETOK 1 Bubmiorexa LIOK
A P p https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o teme «IloBToOpenue u 1 |
yriayOJieHre 3HAHWI OCHOBHBIX Pa3/IelioB Kypca 8 Kitaccay
Tema 2. OcHOBHBbIE 3AKOHOMEPHOCTH XMMUYECKUX 4
peakuuii
6 Knaccudukanus XuMUYECKUX PEAKIUMA 110 Pa3TMIHBIM 1 Bu6inorexa [JOK
IpHU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTn xumudeckou peakuuu. Ilonstue o 1 Bu6mnorexa [JOK
TOMOTCHHBIX U T€TEPOreHHBIX PEaKIUIX https:/m.edsoo.ru/00adbe9a
] [TonsiTue 0 XMMUYECKOM paBHOBECUU. PAKTOPBHI, BIUAIOLINE 1 bubanoreka [JOK

Ha CKOPOCTbH XHUMHYSCKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

VIO FBTHORECHE nbrnwebe xoby
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I8 VHYUN3 K'b” Qomed xgbykicbNCINKY L91OLGHOB" I puguuoLeKs {{8{5
Q Ox 1
7 UMﬁ’Q’.‘IﬁBﬁHHUPID\fS\fﬁ‘(‘REﬁ%f CHABTIBIC pCARTUTH ' https://m.edsoo.ru/00adcade
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19 Xnoposogopona. CossHast KUCII0Ta, XMMUYECKHE CBOMCTBA, 1 bu6moreka LIOK
MOJy4YEHHUE, MPUMEHECHUE https://m.edsoo.ru/00ade10
20 [TpakTuueckas paborta Ne 2 o reme «Ilomyyenue constHon 1 Bu6muorexa [JOK
KUCJIOTHI, M3y4eHHe e€ CBOMCTBY. MHCTpyKTaX 10 T.0. https://m.edsoo.ru/00ade348
)1 Brliuncnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €cln 1 Bu6muorexa [JOK
OJIMH U3 PEarcHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
Tema 5. O61mas xapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB 7+
VIA-rpynnel. Cepa u eé coennHeHust 1
bubaunoreka [JOK
22 OO01mas xapakTepucTuka 31eMeHTOB VIA-rpymisl 1
m P p py https://m.edsoo.ru/00ade64a
7 AmnoTtponHblie Moaupukanuu cepbl. HaxoxaeHue cepol u eé 1 Bu6muorexa [JOK
COEIMHEHUH B IPpUpoie. XUMHYECKHUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a
24 CepoBoaopoi, cTpoeHue, (pru3nuecKue 1 XUMUYECKUe 1 Bu6muorexa [JOK
CBOMCTBA https://m.edso0o.ru/00ade802
’5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3UYECKUE U XUMHUECKUE 1 Bubimorexa [JOK
CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIUH, JIEKAIIME B OCHOBE IPOMBIIIIEHHOTO
26 | cnoco0a Noay4eHus! CEpHOU KUCIOThl. XUMHUYECKOE 1 Butniorexa LIOK
ya p B ’ https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYKAIOIIEHN Cpelibl COEAMHEHUSIMH CEPbI
27 Brruncnenue MaccoBoi 40U BBIXOJA IIPOAYKTA PEAKIIUU 1 Bubmiorexa LIOK
a fla IpoiLy peaki https://m.edsoo.ru/00adec8a
73 [TpoBepounas pabora 1o Teme « ['amorens» u « Cepa u eé |
COEIMHEHUS»
Tema 6. O61as XapaKTePUCTHKA XUMUYECKHUX 3JIEMEHTOB .
VA-rpynnsl. A3ot, ¢pochop 1 uUX coenHeHHs
Amnanmus k.p.O0mas xapakTepucTHUKa 3JIeMEHTOB V A-TpyIIIbL.
29 | AB3or, pactpocTpaHEeHHE B TIPUPoOIe, GU3HUECKUE U 1 Butniorexa LIOK
» pactip Pv pHp vﬂ ’ https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA. BBOAHBIN MHCTPYKTaX 1O T.0.
30 AMMHUak, ero pu3nYecKue U XUMUYECKUE CBOMCTRA, 1 Bu6muorexa [JOK

MMOJIy4YCHHEC U IIPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaxtuueckast padora Ne 3 mo teme «Ilomydyenne ammuaxa,

bubaunoreka [JOK

31 .
U3y4YCHHUE €ro CBOMCTBY. MIHCTpyKTax 1o T.0. https://m.edsoo.ru/00adf180
.. o bubnuoreka [IOK
32 | AB3oTHas KucioTa, e€ Gu3nueckue u XMMUYECKHUe CBOMCTBA https://m.cdsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE - HOK
o HOJIMOTCKA
33 MI/IHepaJ'ILHLIz( ynobpenuii. XuMHUECKOE 3arpsi3sHEHNE hitps://m.edsoo.ru/00adfs 18
OKpPY’KaroIleH cpeaibl COEAMHEHUSMH a30Ta
34 ®dochop. Oxcun pochopa (V) u pochopras kuciora, Bubnuoreka [JOK
(u3ryecKre 1 XUMUYECKHE CBOMCTBA, MOTYyYCHUE https://m.edsoo.ru/00adf68a
35 Hcnonp3oBanue GochaToB B Ka4eCTBE MHHEPATIHHBIX Bu6nuotexa [JOK
ynoOpeHuil. 3arps3HEHHE TPUPOITHON cpeabl hocdaramu https://m.edsoo.ru/00adfc20
Tema 7. O01mas XapaKTepUCTHKA XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnsl. Yrijiepoa u KpeMHUil U UX COeIMNHEHUS
16 VYrnepon, pacnpocTpaHeHue B mpupoe, pusndeckue u Bu6muorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepojaa, ux pu3nveckre 1 XUMHIECKUE CBOMCTBA. -
bubmanoreka IIOK
ttps://m.edsoo.ru/00adfebe
37 31\</c;nomqecxne POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoJia httos://med 100adfeb
.. bubnunoteka [JOK
38 | YronbHas KMCIOTA U €€ CONH romorera L1
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabota Ne 4 o teme "llomyuenue - OK
bubnuoreka L]
n
39 )I;IrneKchoro ra3a.6KaquTBeHHa${ peaxiusi Ha KapOOHAT-UOH". https://m.cdsoo.ru/00ac027c
HCTPYKTaX 110 T.0.
40 [lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK Bu6muorexa [JOK
0 COECIMHEHUSIX yIIIepoaa https://m.edsoo.ru/00ae054¢
. Bbubnuorexa [JOK
41 KpemHuid 1 ero coeunenms https://m.edsoo.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX . oK
. b OTEKa
42 3a7a4 110 TeMe «BaxkHelmue HeMeTalIbl U UX COSTUHEHUS. mommotexa [

WHucerpykTax o T.0.

https://m.edsoo.ru/00ac0bf2
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43 Kontponbnas padota Ne3 o teme «BakHeiine HeMeTauibl | Bubmnorexa [JOK
U UX COCAUHECHUD https://m.edsoo.ru/00ae0el8
Pa3gen 3. MeTa/IbI M UX CO€ITHHEHUS 20
Tema 8. O01mMe cBoOlicTBa METAJJIOB 4
OO6m1as XxapakTepruCTUKa XUMHUYECKUX SJIEMEHTOB — METaJIIOB.
44 Merammuueckas ¢BSI3b U METAIUIMYECKAsI KPUCTALIIMIECKAsS 1 bubamorexa IOK
. _ p https://m.edsoo.ru/00ae103e
peumérka. PU3nYecKre CBOMCTBA METAJIIIOB
45 XUMHUYECKUE CBOMCTBA METAJJIOB. DJIIEKTPOXUMUYECKUI PsiJT 1 Bu6mnoreka [TOK
HaINpsHKEHUH METAIIIIOB https://m.eds00.ru/00ae1156
O6mmue crioco6b! monydeHus: MmetauioB. CriaBel. Berancnenus
46 10 YPAaBHEHUAM XUMHUUYECKUX PEAKIINI, €CIIH OIUH U3 1 Bubmnorexa [OK
yp peaktny, A https://m.edsoo.ru/00ael 156
pEareHTOB COJICPKHUT MPUMECH
Bu6mmoreka [IOK
47 Ionstre 0 KOppO3HH MCTAJLIOB 1 https://m.edsoo.ru/00ae1278
Tema 9. Ba:kHelilne MeTaJJIbI M UX COeTUHEHUS 16
bubaunoreka [JOK
48 Illeno4Here METaIIEI 1 https://m.edsoo.ru/00ae14b2
49 OKCHOBI U TUAPOKCUIBI HATPUA U KATUSA 1 Brbmaorexa 10K
A AP A p https://m.edsoo.ru/00ae14b2
50 [llenoyno3eMeNbHbIC METAIBI — KAJIBIIUK U MarHui 1 Bubmuorexa IOK
1 https://m.edsoo.ru/00ael15e8
51 Bakueiiime coeIMHEHUS KaIbIUA 1 Brbmorexa HOK
A 1 https://m.edsoo.ru/00ael5e8
52 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 1
. . Bbubnuorexa [JOK
53 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs 1 hitps-//m.cdsoo.ru/00ac1 886
54 [TpakTrueckas padota Ne 6 mo Teme «KECTKOCTh BOBI U 1 Bbubmoreka LIOK
MeTOJIbI €€ ycTpaHeHus». IHCTpyKTax 1o T.0. https:/m.edsoo.ru/00ae1aeg
. bu6moreka LIOK
33 ATIOMUHUH 1 https://m.edsoo.ru/00aelc64
56 AmMoTepHBIe CBOHCTBA OKCH/IA U THUIPOKCHIA 1 Bubinorexa [JOK
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https://m.edsoo.ru/00aclc64
bubaunoreka [JOK
57 Keneso 1 https://m.edsoo.ru/00ae1d86
Bbubnuorexa [JOK
58 Oxkcuabl, Tuapokcu sl u conn xenesa (1) u xenesa (11I) 1 hitps-//m.cdsoo.ru/00ac35¢6
59 O0001IeHrEe U CHCTEMATH3ALHMs 3HAHU I 1
[TpakTrueckas padota Ne 7. Pemienue sKcriepuMeHTaIbHBIX
60 B . 1 Bbubnuorexa [JOK
3amad 1Mo TeMe «BakHeHIme MeTaibl 1 MX COCTUHEHHSD . https://m.cds0o.ru/00ac3de8
HucTtpykTax mo T.0.
Brliuncnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €Cln
61 6 1 Bbubnuorexa [JOK
OJIMH U3 PEareHTOB ,I[alj B U30BITKE WJIH COJICPKHUT MPUMECH. hitps-//m.cdsoo.rw/00ac1 750
Briuncnenust MaccoBO 1011 BbIXO/a NPOAYKTA pEaKIUU
62 O0001IeHrEe U CHCTEMATH3ALHMs 3HAHU I 1
KontponbHas padota Ne 4 o teme «BaxkHeime MeTauuibl 1
63 UX coequHeHns» MTorosas npomeXyTro4yHasi aTTecTalus B 1
dbopme KOHTPOJIHHOM PabOoThHI
Pasznen 4. Xumus u oxkpy:xamomas cpeaa 3+2
Ananus Kx.p. Bemecta u Marepuaisl B IOBCEAHEBHON KU3HU Bubmnorexa [JOK
64 1
yeJoBeKa https://m.edsoo.ru/00ae3f50
65 X . 1 Bbubnuorexa [JOK
MMHYECKOE 3arp3HEHUE OKPYKAIOLIEH Cpeibl hitps-//m.cdsoo.ru/00acd270
66 Ponb XuMHH B pelIEHNH 3KOJIOrHYECKUX MPOoOIeM 1 BuGamorexa LIOK
p p https://m.edsoo.ru/00ae4270
- . Bbubnuorexa [JOK
67 PesepBHrlit ypok. O60011IeHHE U CHCTeMAaTHU3alHsI 3HAHUH 1 https-//m.cdso.ru/00ac0d0a
. . Bbubnuorexa [JOK
68 | PesepBHbIil ypok. O00OIICHHE U CHCTEMATH3AIHS 3HAHUIA 1 hitps://m.cdsoo.ru/00adb33c
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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