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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuyeOHOro mnpeaMera «XHUMHUS» Ha YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHHsl COCTaBjieHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS (eepaibHOu
00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOT'O OOIIero obOpaszoBaHus, mpeacraBieHHbIXx B OI'OC
00O, B cooTBeTcTBUH C (heaepalibHON paboyeil MporpaMMoi Mo y4eOHOMY MpEeaMETY « XUMUS»,
a TaKk)Ke Ha OCHOBE (hefiepasibHOM pabouei mporpaMMbl BOCITUTAHUSI.

[IporpaMmma mo xuMHuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHBIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCcs, OMPeaesieT BO3MOKHOCTH MPEeaMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLEerocs, ero
MPEJICTAaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAILICHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peaau3ali BO3MOXHOCTEM s camopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
MpoQeCCHOHAIBHON JESTENHHOCTH,

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUIEHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIS/1a Ha €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHOHAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHHMH XMMHU 00ecneumBaroTCsi creuu(ukoil coiepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaromyMUCs CUCTEMbI NEPBOHAYATIBHBIX HOHATHI XMMHUH, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja K eé m3ydeHuro. CopepxaHue CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHM O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHH30BaHbl MO MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— MPECTABICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XHMMHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM IM03HaHUs B Hayke. M3ydueHne xummun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHMM W3 paHee M3YUYCHHBIX YYEOHBIX TIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MTPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
GOpMHUPOBAaHUM W PA3BUTUU TIO3HABATENBHBIX YMEHUH W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1EeATEeIbHOCTH, OCBOEHUH MpPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydeHHH XUMHUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPENTH TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOLTUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYarOIMMUCS OIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETECHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMYHBIX BUOB JICATEILHOCTH;

— (opmupoBanue o6mel (HYHKIIMOHATHFHOW U €CTECTBEHHOHAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOMIETO MHpA, UCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpoldieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKUX 3HAHWHA 1 BBIPAOOTKM SKOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
pod ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3ydEHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUSA
9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MenneneeBa. CrpoeHune aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHHU CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalHs, KalbLMs U HUX COCAMHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEeHTOB B [lepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

CrpoeHue BewecTBa: BHUAbl XUMHUYECKON CBA3M. THIBI KpPUCTAUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XMMUYECKHX PEaKIUil M0 pa3IUIHBIM IpHU3HAKaM (TI0 YUCIIy U COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEIeHeU
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHAOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue o ckopoctn xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOTeHHBIX M TETEPOTeHHBIX peakiusax. [lonstue o
karanuze. IloHsTHe O XxXuMuyeckoM paBHOBecHH. @DakTOpbI, BIHUSIOINIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUM, OJJICKTPOHHBIN OajaHC OKHUCIHUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIONIb30BAaHUEM METO/Ia DIIEKTPOHHOT0 OanaHca.

Teopust AEKTPOIUTUUECKON AUCCOLMAIMHU. DJIEKTPOJIUTHI U HEANEKTPOJIuThl. KaTHoHBI,
aHUOHBI. MeXaHW3M JHMCCOLMAIMA BEIIECTB C Pa3IMYHBIMU BHJIAMU XHUMHUYECKOW CBSI3H.
Crenens aucconuanuu. CHIbHBIC U CI1a0bIE DIEKTPOIUTHI.

Peakun moHHOTO OOMEHA. YCIOBHS MPOTEKAHHS PEAKIMI MOHHOTO OOMEHA, MOJHBIE U
COKpalI€HHble MOHHbIE ypaBHEHUs! peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUW M COJIEH B CBETE
MIPEACTABICHUN 00 JJIEKTPOJUTUYECKON nauccordanuu. KadecTBeHHbIE peakIu Ha HWOHBI.
[TonsiTHE O TUIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJENIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(bakTOpoOB, UCCIETOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AMCCOIUAIIUN
KHCJIOT, IIeJoueld u cojied (BO3MOXXHO HCIIOb30BAHME BHJIEO MaTEpHANIOB), MPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajaka, BblAelieHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIUN (FOpEHUEe, pPeaklMu pPa3jioKEHUs, COCIUHEHUS),
pacno3HaBaHUE HEOPTraHWYECKHUX BEIECTB C MOMOUIbI0O KAYECTBEHHBIX PEAKIUN Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.



HemeTtayuibl 1 UX COeJUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHiCTBHE ¢ MeTaulaMH, HeMeTallJIaMH,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. [eicTBre X10pa U XJIOPOBOIOPOAa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (puU3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMK KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMUYEeCKHe cBOMCTBAa. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE U XUMHUYECKHE CBOICTBa
(oOme Kak MpeaCcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUEe pPeakluy,
JeKallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoiydeHusl cepHOi KucioTel. [IpumeHenue
cepHoi KuCIOThl. COJM CePHOM KUCIIOTHI, KAUeCTBEHHAS peakuus Ha cyiab¢aT-noH. HaxoxneHnue
ceppl M €€ CcoeAMHEHUIl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCJMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO0mass xapakrepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B MpuUpoje, (U3UYEecKue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMS, UX (PU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOJyuyeHHe,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunpuyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNU
docopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHUI.

O6mas xapakrtepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMUUeckue cBoiictBa. Ancopouus. Kpyrosopor yrieposa B mpupose.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJOTrnYeckue mpobieMsbl, CBsI3aHHble ¢ okcuaoM yraepoaa (IV),
TUIOTe3a II100aJbHOI0 MOTEINICHUs KIIMMarta, MapHUKOBbIM 3¢ dekT. YronpHas KUcloTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX YIJepojia
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJMIEpPUH, YyKCycHas Kkuciora). llpuponHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpPepadOTKH
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOIOTHUYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe E€IMHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COECIUHEHHMH.



Kpemunii, ero ¢usmyeckue W XHUMHYECKHE CBOWCTBA, IOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemMHusi B mpupojne. OOmme mnpencrasieHuss o0 okcune kpemaus (IV) u
KpEeMHUEBOU KucoTe. CHITUKATHI, UX MCIIOJIb30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTpOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0e30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPHAIIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxaromue (U3NUeCKue M XUMUYECKHE CBONCTBA TaJlor€HOB UM MX COCOUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpasinamMu cepbl U €€ COCIUHEHUsSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOImIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3yYeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHOW CEpHOMN
KHCIIOTHI, TIPOBEJICHUE KAUYECTBEHHOW peakIMu Ha Cyib(ar-HoH W HaAOIIOJICHUE TpH3HaKa e€
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUHN
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POchHOpPHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YUYEHHE CBOWMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsS U Qocdar-noOH M U3YYCHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3Y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymaepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHEe, COOMpaHue, paclio3HaBaHUE
U W3y4YeHUE CBOMCTB YTJIEKHCJIOTO Tra3a, MPOBEJEHHWE KAaueCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX TMPOTEKAaHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CUJIMKATHOM TMPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/lay Mo TeMe «BakHelue
HEMETaJUTbl U UX COCTUHEHUS.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHUMHUYECKUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckas CBs3b M METAUTMYECKas KpHUCTAITUYECKast
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsSOKEHW MeTaioB. DU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: OOKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W Kaublui: nosokeHne B Ileprommueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJEHUE B
npupozae. Pu3znyeckue U XMMUYECKUE CBOMCTBA MarHus U Kaiblusa. BaxkHelme coeauHEHUs
KaJbIHs (OKCHI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

AnmoMuauii: nonoxkenue B Ilepumoamyeckoin cucteMe Xumudeckux siaemeHToB 1. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B NpupoAc. PU3NYECKHE U XUMUYECKHE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCHU/IA U TUIPOKCH A ATFOMHHHSL.



Kenezo: mnonoxenue B Ilepuonnueckod cucteMe Xumuyeckux osnementoB /[I. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoac. OPU3NUeCKUe U XMMUUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) m xemeza (II), ux cocras, cBolcTBa U
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METa/lIOB M CIUIaBOB, MX (U3MUYECKUMH CBOMCTBAMH,
W3y4YEHUE PE3YIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCHOJB30BaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KAJbIUS U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOpEeHUs >Kee3a B
KHCIIOpOJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPUANIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajlblUs, aJIIOMUHUS, IMHKA, xene3a (II) u xenesa
(III), menu (1), HaOmrOIEHWE W OMKCAHKE TPOIIECCOB OKPAITMBAHUS TUIAMCHH MOHAMHU HATpPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAIIOB), UCCIEI0BaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHeWIme MeTalljibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaloLas cpeaa

BemectBa u Marepuaisl B IOBCEJHEBHOM KU3HU 4elloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHMUYECKHX peakiuil B ObiTy. IlepBas momomp npu XWMHUYECKHX OXKOTax u
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCcTUMasi KOHIEHTpalus
BerniecTs, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUTABbI METAJIIIOB, MOJTUMEPHBIC MaTEPUATIBI).

Mescnpeomemnuie ceazu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpH MU3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
4yepe3 HUCIOIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX TTOHATHH, TaK W TIOHITHH, SBISIOIIUXCS
CHUCTEMHBIMU IS OTACIBHBIX MIPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO0mure ecTeCTBEeHHOHAYYHbIE TIOHATHS: HaYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
WU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d()PEKT, TEXHOTOTHS, MaTEPHAITHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHWJ, W30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUI 3apsj, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAash pEmI€TKa, CIUiaBbl, (U3WYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOocHcTeMa, MUHEpaIbHBIE yI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHUHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3yJNbTaThl OCBOEGHUS HPOrpaMMbl OCHOBHOIO 0Omiero oOpa3oBaHuUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMM B OOILECTBE MpPaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLMATIM3ALMN 00yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHUAX 00 YCTpoilcTBe
MHpa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEICTaBICHU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLUCHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW H JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BHIIOIHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B Tpoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUIIECH C TO3WUIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUpPOBO33PEHUYECKHE NPEACTAaBICHHUS O  BELIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIONINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX 4elOBeKa C MPUPOIAHON Cpeod, O poiH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYpHhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeICTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONH M HCCIENOBATEIbCKON JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBul 0€30TMaCHOCTH TIPU OOpAIICHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HHU;

S) TPyAOBOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IuyHOro poja, yBaKEHHE K
TPyAy U pe3yibTaTaM TPYAOBOM [EATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHUs



IOPEIMETHBIX 3HAaHUM 1O XWMHH, OCO3HAaHHBIH BbIOOp MHAMBUAYAJIBHOW TpPaeKTOPUHU
IPOJOIDKEHUS 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MpOo(ecCHOHATbHON AESATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpese;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK UCTOUYHUKY KH3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHsI IpaBUJl 0€30MacHOrO MOBEAECHUS MIpU paboTe C BEIECTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, IOJIydaeMble IPU HU3YyYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOJHON CPEOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHUECKON
KYJBTYpBbl, OCO3HaHUS INI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIeM M MyTed UX peleHHs
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpenMeTHBIX pPE3YyJIbTAaTOB BBIIENIAIOT 3HAUYMMBbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
IIPOLIECC, PKCIEPUMEHT U JPYTo€.), KOTOPbIE UCIONb3YIOTCSI B €CTECTBEHHOHAYYHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBaATh NMpEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeSTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IMPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH  (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCIIOJIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJIEHHH, BBIOMpaTb OCHOBAHHS M KPUTEPUM IS KiaccuUKaLuu
XUMHYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTaHABIMUBATH IIPUYMHHO-CIICICTBEHHBIE CBS3H
MeXy 00BEKTaMHU U3YyU€HHUsl, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHHME MPUMEHATH B MPOLIECCE NMO3HAHMS MOHATHS (IPEAMETHBIE U METAlpEIMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pelIeHUH Y4eOHO-
[IO3HABATENIBHBIX 3a1a4, C Y4€TOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIUi, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbIE CBSI3U U
[IPOTUBOPEYUS B U3YYaEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBrble nccienoBaTe/bCKUe NeHCTBHA:

YMEHHME HCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKKe B KadyecTBE OCHOBBI JUIsl (POPMHPOBAHUS THIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALUU M TPOBEACHHUIO YYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a XOA0M IPOLIECCa, CAMOCTOSITEIbHO TPOrHO3UPOBATh €TI0



pe3ynbTaT, (opMyJIupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ nnopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(YOPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHMS], OJYYaEMYIO U3 pa3HbIX HCTOUHUKOB (HayYHO-TIONYJIsIpHAs IUTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHble METObl U 3aIPOCH] IPH MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHHsI yU€OHBIX U M03HABATEIbHBIX 33a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHH, OBJIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMPATh ONTUMAIBHYIO (OpMY THpeAcTaBICHUs
UHGOpPMALMM U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOMHALIUSAMU;

YMEHHME HCHOJIb30BaTh M aHAIM3UPOBATh B IpoOLEcCe YYEOHOH U HCCIEN0BaTEIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLle MPUPOJHOM Cpe/ibl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIIBHO BBIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

YMEHHMSI IPEACTABIATH MOJy4YE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOM pPabOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUN (0OCYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, IIJIAaHUPOBATh, OCYLECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOI'O pE3ysbTaTa 3asBJICHHOM LMy,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO O0S3aTE€IBHOTO COJACPIKAHMS,
YCTAaHOBJICHHOTO JTaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpGI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIIBHOCTU I10 ITOJIYYCHHIO HOBOTO 3HAHHA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.



K kxoHuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0A30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJd, XUMHUYECKUN
JJIIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOIro
JJIeMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiys, Kiaccudukanus
peaKUMii: peakuy COeANHEHMs], peaK[MK Pa3I0kKEeHUs, PEAKIIUN 3aMELeHUs], PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P (HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CJIOM aroma, aToMHasi OopOuTalb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTpalusi) B pacTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUNH U TNPUMEHSTH ITH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® [ICII0JIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBiI€HHUS (OpMYyNT BEIIECTB H
YPaBHEHMH XMMUYECKUX pEaKIHii;

® OIPEJENISATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSIX, CTEIEHb
OKHCJICHHMSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

epackpsiBaTh cMmbica llepuoanueckoro 3akona JI. M. MeHpneneeBa: AeMOHCTpHUpOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmueckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYE€HHs, 3aKOHa ABOTapo;

®ONMMCHIBATh M  XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoil cuctembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OodbIIME TEPHONBI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB [I. Y. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

e KJlacCU(PUIMPOBATh XUMHUYECKUE 3JEMEHTHl, HEOPraHMUECKHE BEIECTBA, XMMUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME XHWMHUYECKHE CBOWMCTBA BELIECTB Pa3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT MX Kadye€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BHIYHCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMylie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

® [[PUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHON AESITEIbHOCTH — aHAJIU3 M CHHTES,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHUE NMPHUYUHHO-



-CIIEICTBEHHBIX CBSI3€d — JJIl U3YyUEHHUs CBOMCTB BEIIECTB U XMMUYECKUX PEaKLIUi,
€CTeCTBEHHOHAYYHbIE METO/IbI TIO3HAHUS — HAOII0IeHIEe, U3MEPEHHE, MOJICIIMPOBAHHE,
HKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH);

eCJIEIOBaTh NpPaBWIAM I[OJB30BaHUA XHUMHYECKOH TIOCYJOH U  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs ¢ BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U coOupaHuio ra3000pa3HbIX BeEIIECTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOpPOB € OMPEACIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEToueil U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMYyC, (peHoIdTaenH, METUIIOPAHXK U JpyTue).

K koHny oOydeHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSI YMEHUI:

® PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX IOHATUI: XHMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLIECTBO, BAJIEHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3P hEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUh HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKLUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peléTKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpeleiabHO JOMycTUMas
koHueHTpauus [TJIK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUNH U TNPUMEHSTh ATH
MIOHSITHS IIPH ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBJeHHS (OpMYyJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIPEIENISITh BAJICHTHOCTh M CTENIEHb OKUCIIEHNS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeMHEHUN 1o ¢opMyaaM, BUJ XUMHUYECKOH CBA3M (KOBAJIEHTHAs, HWOHHAs,
MeTaJIJIN4ecKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsii HOHA IO XHWMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbIBaTh cMbIc [leproaunueckoro 3akona /I. 1. Menaeneesa u JeMOHCTPUPOBATh €TO
NOHMMAaHME: ONHUCHIBATh M XapaKTepu30BaTh TabmuuHyio ¢opmy Ileproanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCd B IEpUOoAMYEecKOd Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOJOB U TJABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

e KJlaccU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);



® XapakTepu3oBaTh (OMUCHIBaTh) OOIMME M crHeuuuyeckue XHWMHUYECKHE CBOICTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

© COCTABJIATH YPABHEHMSI DJICKTPOJIUTUYECKON AMCCOLMALMM KUCIOT, ILEJI0YEH M COJeH,
IIOJIHbIE U COKpPALEHHBIE YPABHEHUS PEAaKLMi HOHHOrO OOMEHA, ypaBHEHUS pEaKLMid,
MIOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BelLleCTBaMU
pa3IM4YHBIX KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHMCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX PEaKIUM IIOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa 3THX PeaKLui;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX CTPOECHUS, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSAX;

® BHIYHCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYEO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (hopMyJie COeTMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUK;

ecoOm0laTh  MpaBHUja IOJb30BAHUSA XUMHMUYECKOW MOCYAOM U J1aOOpaTOpPHBIM
o0OpyoBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIHUSMH TI0 BBIIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKUX OTIBITOB TI0 TOJTYYECHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

® [IPOBOAUTH PEAKLHH, IMOATBEPKIAIOIIME KAYECTBEHHBIM COCTAaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHar-, docdar-,
CHWJIMKAT-, Cyib(dar-, TUJIPOKCHJ-UOHBI, KATHOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIAHMYECKUX BEILIECTB;

® [IPUMEHATh OCHOBHBIE ONEPALMHM MBICIIMUTEIBHON JEATEIBHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUYUHHO-CIEACTBEHHBIX
CBA3€M — JUId H3y4EHUs CBOMCTB  BELIECTB U  XMMHYECKUX  PEaKLMii,
€CTeCTBEHHOHAYYHbIE METO/Ibl TIO3HAaHUS — HaOII0/IeHNe, U3MEPEHHE, MOJICIMPOBAHHE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iaesioB U TeM undposbie
Ne /it P Kontpoabnbie IIpakruueckue (uicpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLINALIH. 9 | | bubnnorexa [JOK
’ XUMHYECKUE PEeaKlUy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
Pasznen 2. HemeTasibl M HX coeTMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
06
| e — 6
’ TPYHIBL -€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
23 snewertron VApymm, Asor, dochopunx 3 | BuomorealloK
’ L ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
' e VO Py ' epot https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Uroro no pazgeny 28




Pa3gen 3. MeTa/sIbI M HX COeTUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB 6 bubmorexa HOK
’ B https://m.edsoo.ru/7f41a636
3.2 Baxkneiiime MeTajuibl 1 UX COSIUHEHUS 13 bubmorexa [OK
’ s https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pasznea 4. Xumus 1 OKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




INOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoauyecrBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema Ypoka KO]—[TpOJ][,]—[])]e HpaKTuqecxue OﬁpaSOBaTe.}ILHLIe
Beero padoThI padoThI pecypcbl
Ilepuoanueckuii 3akoH. Ilepuoandeckas
1 CI/I(I:FCMI:J, XUMHYECCKHX BHGMI;HT:B . N. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
MeHaeneeBa
3aKOHOMEPHOCTH B U3MECHCHHU CBOMCTB
2 XI/IMI/I‘IGCKIPiIX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6nmoreka LIOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMu4yeckoil CBA3U U THIEI | bu6nmorexa LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Ne 1 o teme
5 «IToBTOpeHue u yriuyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIuii Mo | bu6nmorexa LIOK
pa3IUYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOUN peaKiIvu.
7 [lonsarue o FOMI())FGHHBIX u reTepoerHLIIj( 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
3 @DakTOpsI, BIUAIOIINE HA CKOPOCTh | bubmuorexa [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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

9 OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE p€aKkuuu

bubanoreka IJOK




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

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. Bu6muotexa [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
OcHoBHble non0xkeHus Teopuu Bbu6mmotexa [JOK

11 .

AIEKTPOJIUTUYECKON JUCCOLIHAIITT https://m.edsoo.ru/00adcd68

12 i . . . . bu6nmoreka [IOK

OHHBIC YPAaBHEHUS PEAKIIUIA
P peait https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B

13 o6 N bubnunoreka LIOK

CBETE MPEICTABICHUI 00 JICKTPOITUTHICCKOM

PeA P https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XUMHYECKHE CBOMCTBA COJICH B CBETE

14 €JICTaBJIEHHUH 00 DIIEKTPO eCKOH bubmorexa [OK

1} TaBJICHUM JICKTPOJIMTHUCCKOM
pest R https://m.edsoo.ru/00add8b?
JIACCOLNAITAN
15 . . bubnuoreka [{OK
OHSITHE O THIAPOJIU3E CONCH
AP https://m.edsoo.ru/00add9d4
O06o0mIeHre u cucTeMaTH3aIs 3HaHUH 110

16 Hfr H . bubnuoreka [{OK

Teme «Teopus PIEKTPOIIUTHUECKON
P P https://m.edsoo.ru/00addd12
JTUCCOTTHAITI)

17 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbras pabora Ne 2 1o Teme

18 «2 :p 0 : ecka ccouua bubnuorexa LOK

JCKTPOJIUTHYCCKAS T Hanus.
P A rat https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
O6mas xapakrepuctika VIIA-rpymnmsl. bubmuorexa [JOK
19 .
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposonopoxa. ConsiHas KHCIOTA,
POBOAOPOA . bubnuorexa [{OK
20 XUMHYECKHE CBOMCTBA, MOIyUYEHHE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104




[IpakTrueckas padota Ne 2 o Teme

bu6nmmoreka [IOK

21 «ITonydenune coasTHON KUCIOTHI, U3yUCHHUE €
i v v https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX
” . - yp care bu6nmmoreka [IOK
aKLWH, €ClIM OJIUH U3 PEareHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
M30BITKE
OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubmmoreka [JOK
23
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKAIIUU CEPBHI.
24 Haxo : eHue ce qzaé coe ep 7| bubmorexa [OK
XOKICHH bl U TTMHCHW B
p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
25 .
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
26 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBONCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
7 MIPOMBIIIJIEHHOTO CII0co0a MoIy4eHUs CEpHON bubmmnoreka HOK
KHCIIOThl. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIlel Cpe/ibl COEAMHEHUSIMU CEPBI
)% Brrunciaenue MaccoBoii 0K BBIX0Oa bu6mmoreka IIOK
MIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMEeHTOB VA-
29 B ; P bubnuoreka [{OK
rpynmsl. A30T, paclipOCTPaHEHUE B IPUPOJIE,
pyn pactipocth . PHpOA https://m.edsoo.ru/00adeea6
(bu3UYecCKre U XUMHUYECKHE CBONCTBRA
AmMmMuak, ero (pu3nUecKue U XUMUYECKUE bubnunorexa LIOK
30 .
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
31 [IpakTuueckas pabora Ne 3 o Teme bu6muoreka [JOK

«HOJ’Iy‘IGHHG aMMHaKka, U3y4dCHHEC €ro

https://m.edsoo.ru/00adf180




CBOICTBY»

32 Kucnopoaconep:xaimye coeIMHEHNAS a30Ta bubmmorexa LIOK
POACOACPRATR A https://m.edsoo.ru/00ae0d0a
3 A3oTHas kuciora, e€¢ Gu3ndeckue u bubnunoreka LIOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUSI B
34 Ka4yeCcTBe MUHEPAILHBIX YA0OpEHUH. bubmuorexa [JOK
XUMUYECKOE 3arpsi3HEHUE OKPY KaroLei https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
o .0 \%
5 | s, prssan oo bimorera LLOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
nu
R biGmorer LLOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpebl hochaTamMu
O6mras xapaktepucTuka 351eMeHToB [VA- bubmuoreka [IOK
37
1§0)7%000158 https://m.edsoo.ru/00adfebe
33 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢bu3nueckre 1 XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusnveckue u
XAMHUYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6nunorexa LIOK
39
MpoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfd9c
Iv)
but6mmoreka [IOK
40 h% &
POIBHAT KHCTOTA 1 ee ColH https://m.edsoo.ru/00ae006¢
IT 6ota Ne 4
! paktrdeckas padbota Ne 4 o Teme BuGnmorexa LIOK
41 [Tonyuenne yranexucioro raza. Kauectsennas

peakmus Ha KapOoHaT-uoH"

https://m.edsoo.ru/00ac027¢e




4 [TepBoHavaIbHBIC TOHATHS 00 OPTAHHMYECKUX bubnuorexa [JOK
BELIECTBaX KAK O COEUHEHMSX yIiiepo/ia https://m.edsoo.ru/00ae054e
43 Kpemuuii u ero coeguHeHus bubmorexa OK
https://m.edsoo.ru/00ae080a
44 CunukaTtHasi IPOMBILUIEHHOCTb Bubmmorexa HOK
https://m.edsoo.ru/00adb33c
[IpakTrueckas padota Ne 5. Permenue
45 BK]Z:HepI/IMeHTaJII:HHX 3a7a4 110 TEME bubmorexa HOK
. https://m.edsoo.ru/00ae0bf2
«BaxHeimme HeMeTauTbl U UX COSAUHCHHS
46 KonTponbnas padora Ne 3 o teme bubnnorexa [JOK
«Baxuelinme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00aeOe18
OO01mmas XxapakTepuCTHKa XUMUIECKUX
A7 3JIEMEHTOB — METaJJIOB. MeTajuimdeckas bubnuorexa [IOK
CBSI3b M METAJUITMYECKAsl KpUCTAIIINYECKas https://m.edsoo.ru/00ael103e
peméeTka
48 ®u3nYECKUe CBOMCTBA METAJIIIOB bubnuorexa LOK
https://m.edsoo.ru/00ad9cb2
XUMHYECKUE CBOMCTBA METAIIIIOB.
49 DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUI Bubmmorexa HOK
https://m.edsoo.ru/00ael 156
METaJIJIOB
50 OO61mue cnocoObl MOTyYeHHUS] METAJLIOB. bubnmnorexa [JOK
Cnnassl. https://m.edsoo.ru/00ael 156
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
51 peaKuuii, €CJI OJJMH U3 PEareHTOB COJNECPKUT
puMecu
52 [TonsATHE O KOPPO3UH METAILIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
53 IIlemouHbIe METAIITBI bubnuorexa [IOK




https://m.edsoo.ru/00ae14b2

54 OKcubl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa [OK
https://m.edsoo.ru/00ae14b2
55 [IenoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubnuorexa [{OK
MarHum https://m.edsoo.ru/00ael5e8
56 Baxueiinme coefMHEHNS KaJIbLIH bubmorexa OK
https://m.edsoo.ru/00ael5e8
57 XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHHS brbmmorexa [OK
https://m.edsoo.ru/00ael1886
53 [IpakTuueckas pabora Ne 6 o Teme Bbu6mmoteka [JOK
"YKécTkocTb BOJBI U METO/bI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
59 J— bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
60 AmdoTepHbIe CBOWCTBA OKCHA U THPOKCHIA Bbu6moteka [JOK
AITIOMUHUS https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
01 Keneso https://m.edsoo.ru/00ae1d86
2 Oxcunsl, THIPOKCH B U conu xkene3a (1) u bubnuoreka [{OK
xenesa (III) https://m.edsoo.ru/00ae35e6
[Tpaktuueckas padota Ne 7. Pemenue
63 SKI:BHepI/IMeHTaHF;HBIX 3aJa4 1o TeMe bubmmorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BaxHennme MeTaTbl ¥ X COSIMHEHUS
BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX
€aKIINi, €CITM OJIUH U3 PEeareHTOB JIaH B
64 5136I)II"IFK6 1581071 cozilepncHTI;pHMecn. " bubmorexa LIOK
. https://m.edsoo.ru/00ae1750
Brerauciiernst MaccoBoit J0JIH BBIXO/1a
MPOYKTa PeaKiuu
65 KonTponbnas padora Ne 4 o teme




«BakHelmme MeTajIbl U UX COCAUHECHUA»

BemiecTBa u maTepuansl B TOBCEIHEBHOM

66
KU3HU YeJIOBeKa

67 XUMHUYECKOE 3arpsi3HEHNE OKpPYKatoIen
Cpelbl

68 Ponb xuMuM B perieHun SKOJIOTHYECKUX

npobiem
‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/00ae3f50
bubnunoreka LIOK
https://m.edsoo.ru/00ae4270
bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

9 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BeH.IeCTBO U XUMHUYECCKas pCaKIus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT JIUCCOLAALINS,
peakuMy HMOHHOrOo OOMEHa, KaTajlu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble U HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIHMS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHas, HWOHHaf,
METAJUINYECKasd), KPUCTAJUIMYECKas peHETKa, CILIaBbl, CKOPOCTb
XMMHYECKON peaKIuH

1.2

1.3

1.4

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYCCKUX IOHATHH H
HpI/IMerlTI) OTHU IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IFI 3JICKTp0JH/ITI/I'-ICCKOI71 Jucconuanuu KHUCIIOT,
HIeJ04Yeld M COJICH, IMOJIHBIE M COKpAIIEHHBIC YPAaBHEHHS pPEaKIUi
HOHHOTO 0OMEHa

paCKpI)IBaTB CYIIIHOCTI) OKHNCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/II
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanmaHca STUX peakiuit

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON peaKIuu

ITo Temam: «HemeTtayuiel M WX coeguHeHUST» M «MeTamiabsl U WX
COETUHEHMSY

2.1

2.2

XapaKTepu30BaTh (ONUCHIBATh) OOIIME U CHIEU(PUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX W CIJIOKHBIX BEIIECTB, MOJATBEpXkIasi ONHUCAHHE
IIpUMEepaMu MOJIEKYJIAPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLnn

COCTaBJIATE YPAaBHCHUSA peaKuHﬁ, MOATBCPKAAOIINX CYIICCTBOBAHUEC
T€HETUYECKOM CBSA3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

2.4

2.5

CleZloBaTh MpaBMUJaM  TOJb30BAHUS XHUMHUYECKOH TMOCYylol U
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUIaM OOpaIEeHUs C
BCIICCTBAMH B COOTBETCTBHUHM C HWHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

NPOBOJUTHh PEAKINH, TOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
Pa3jIMUHBIX BCIICCTB: PaCllO3HABATh OIBITHBIM HyTeM xJjopuna-,
Opomun, womupa, kapOoHar, Qocdar, cumamkar, cyabdar,
TUAPOKCUAUOHBI, KaTUOHBI aMMOHHS, HOHBI H3YUCHHBIX MCTAJUIOB,
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHWYCCKHUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpY’KaroIasi cpenay




3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsaTuii: [IJIK
BELIECTBA; KOPPO3HsI METAIIOB

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTCIIBHOM ACATCIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTEeMaTU3alUIo,

BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOWCTB BEIECTB M XUMHUYECKHX PEAKIUN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

BemectBo 1 XuMHudeckas pcCaKknus. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMu4eckux 3yemeHToB J[. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHUOJIOB, Kalusl, KaJblUd U HX
COEAMHEHHI B COOTBETCTBUHU C IIOJOKEHUEM 3JIEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

1.4

1.5

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pElETOK, 3aBUCMMOCTDh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMU4eckoll csa3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYEeCKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  PAsIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEILECTB

Knaccudukanus XuMIUYeCKUX peakuid 1o pa3IMyHbIM MTPU3HAKaM (110 YHCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TeIIoBoMYy 3(ddekry, Mo
W3MEHEHHIO CTETIICHEH OKHCIICHHS XMMHUYECKHX JJIEMEHTOB, IO OOpaTHMOCTH,
[0 y4yacTHUIO KaTaju3aTopa). OK30- U  SHIOTEPMUYECKHE PpeaKluH,
TEpMOXMMHUYECKHE ypaBHEHU. [IOHATHE O CKOPOCTH XMMUYECKON PEAKLINH

[TonsiTue 00 O6paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTtue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTe 0 XUMHYECKOM PaBHOBCCHUU.
cDa.I(TOpI:I, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOU pCakiiun MW IOJOXKCHUC
XUMHNYCCKOT'O paBHOBECHUA

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHMU
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUH C HCIOIb30BAHMEM METOJA
3JIEKTPOHHOI0 OanaHca

1.6

Teopus 37IE€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJUTHI U HEIIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M JUCCOIMAIIMN BEUIECTB C Pa3IMUYHBIMU BHUJIAMU
xuMHuueckoi cBs3u. Ctenenp auccoruanui. CUIbHBIC U cTa0ble SIEKTPOIHTEHI.
Peakniun nonHOTO OOMEHA. YCIIOBUS MPOTEKAHMUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakiuid. CBOMCTBa KHCIIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOJUTHYECKON
nucconmanuu. KauecTBeHHbIE peakliui Ha MOHBL. [loHsATHE O THapONu3e coneit

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMH KPUCTATMYECKUX
pEmETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XWMHUYECKOW pEaKIWH OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIE/IOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
IMCCOIMAIIMN  KUCIIOT, TIeJIo4Yed W cojell (BO3MOYKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); IMPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKaHUS PeaKkiuii HOHHOro oOMeHa (00pa3oBaHKE OCa/IKa, BBIJICICHUE rasa,
o0pa3oBaHUE BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUi (TOPEHUE, PEaKIMH Pa3I0KCHUs, COSAUHEHHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIMA
Ha MOHBI; PEIICHUE KCIIEPUMEHTAITLHBIX 3a]1a4




Hemeramier 1 ux COCIUHCHUA

2.1

OO6mast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTENeHN OKucieHus. CTpoeHne u (PU3nUecKre CBONCTBA MIPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3auMoJIelicTBHE C MeETallaMHM, HEMeTaJlaMH, IIeraoYaMu). XJIOPOBOIOPO.
CosngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYEHHE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YEJOBEKa. BaxkHelme XJIOpUAbl U UX
HaxO0JXJICHUE B IIPUPO/JIC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nIeCcKue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK MpPeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT U crnerududeckue). XuMHUUYEeCKHe
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO clioco0a IMOIYy4YeHUs CEpHOM
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAroIIel Cpeabl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepucTuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢u3nueckrue U xumMuueckue cBoiictBa. Kpyrosopot azora B nmpuponae. AMMHAK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHHA, HX (QU3NYECKMe U XHMMHMYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJyyeHHe,
(bu3nmvecKkue M XUMHUYECKHME CBOMCTBa (00IIME Kak MpEeACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yI0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3yXa, MIOYBbI
1 BOJIOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKkue U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciaora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe
MUHEPAJIBHBIX YI0OpEHH

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, pAacpOoCTpaHEHHE B MNpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupozge. Okcuabl yriepoaa,
ux (1)H31/I‘—I€CKI/IG U XUMHNYECKHE CBOI\/'ICTBa, )IeI\/'ICTBI/Ie Ha JXHUBBIC OpPraHWU3MBbI,
MOJTy4eHHEe U NMPUMEHEHHe. DKOJIOrHYecKre MpooaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yriaepona(IV); rumote3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
pdexT. YrompHas KuCIOTa M €€ cond, UX (QU3NUYECKUEe MU XHMUYECKHE
CBOICTBa, Mojy4yeHHe W HpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U
CEJIBCKOM XO3511CTBE

2.6

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWUJIEH, AalETUJIEH, 3TaHOJ], TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crtpoeHue. [loHsTe o Ouoiornyecku




BOKHBIX BEIECTBAaX: XHUpaX, OelKax, YIJIeBOJaXx — M WX POJH B KU3HH
yesoBeka. MarepuanbHOe E€JUHCTBO OPraHMYECKMX UM HEOPTaHMYeCKHX
COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue W XHMHYCCKHE CBOWCTBA, IIONYYCHHE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoit kuciaore. CHIMKATHI, UX UCHOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHIIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobaembr OGe3omacHOro
MCIOJIb30BaHUS CTPOUTEIILHBIX MAaTEPUAIOB B IOBCEIHEBHOMN KU3HU

XUMHUYECKUN HSKCIEPUMEHT: H3ydeHHE OO0pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYECTBEHHBIX pEaKIMi Ha XJIOpUA-
WOHBI W HaOJIOJCHHE NPHU3HAKOB HX TMPOTEKAHMs; OMBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rajloreHN10B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOIOJEHUE TIpolecca
o0yrJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KUCIOTHI;
U3Y4YEHUE XMMMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa eé
MPOTEKAHMS; O3HAKOMJIEHUE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
coelMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepUalioB), 0Opa3LaMu
a30THBIX U GOCcPOPHBIX yIOOpEHUH; TOIydeHHEe, COOMpaHne, paclioO3HABAHUE H
U3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAueCTBEHHBIX pPEaKLUUHd Ha HOH
aMMoHMST W (Qocdar-MOH ¥ UIyYEHHE TPU3HAKOB WX TNPOTEKAHUS,
B3aMMOJIEHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbI0 (BO3MOXHO
HCIIOJIb30BaHNUE BUJIEOMATEPHUATIOB); H3yUYE€HUE MOJIENed KpHUCTaUINYECKUX
peméTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOIMy pacTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHEe, coOMpaHMe, PACIO3HABAHHWE U H3Y4YE€HUE CBOWCTB
YIJIEKUCIOro rasa; IpOBEIEHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CHJIMKAaT-UOHbl M HW3y4€HHE NPU3HAKOB MX IPOTEKaHUs; O3HAKOMIIEHHE C
MPOAYKIIUEH CHUIMKATHOM TPOMBIIUICHHOCTH; PEUICHWE SKCIEPUMEHTATbHBIX
3aja4 1o TeMe «BakHene HeMeTauIbl U UX COSAMHEHUS

MeTanisl U UX COSINMHEHUS

3.1

3.2

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX
nonoxxenuss B llepuomnueckorn cucreme XuMHUYecKux dneMeHTtoB J[.U.
MenpeneeBa u crpoeHust aTomoB. CTpoeHHe MeTaioB. MeTramnuyeckas CBsI3b U
MEeTaJUIMuecKasi KpUCTaJUIMYecKass pemérka. OIEeKTPOXMUMHYECKUH  psif
HaIpsHKEHNH METaJUIOB

duznyeckue U XMMUYECKHE CBOICTBa MeTayuioB. O0Imue crocoObl MOITy4eHUS
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

3.3

[[lenounsle Meramnel: mosioxkeHue B llepuonnueckol cucTemMe XHUMHUYECKHX
aneMmentoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUIPOKCUIIBI HATpUsi M Kaius. [IpuMeHeHHe IIEIOYHBIX METaUIOB U HUX
COCIUMHEHUN
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Ilenoyno3eMenabHble  METAIbl MarHuid W KalblMH: IIOJ0XKEHHE B




3.5

[Tepuonuueckoit cucreme xumuieckux emeHToB [[.1. MennaeneeBa; crpoeHue
X aroMOB., HaXO0XACHUC B HpI/IpOI[e. ‘DI/I?;I/I‘-IGCKI/IC U XUMHUYCCKUEC CBOfICTBa
MarHus W Kaublusl. BaxkHelmme coeauHEHUs Kanblus (OKCHUII, THAPOKCHI,
conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

Amomunuit: nonoxkenue B llepuonnyeckoid cucTeMe XMMHUYECKUX DJIEMEHTOB
J.. MenzaeneeBa; CTpoeHHE aToMa; HaxoxkjaeHue B mpupozae. duzmdeckue u
XUMUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIC CBOMCTBA OKCUJIA U THIPOKCHIA
ATTFOMHHUS

3.6

3.7

Kenezo: nonoxxenne B [leprnoanueckoi cucremMe XUuMU4Yeckux sineMenton [ M.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl B coiu xkene3a(ll) u
xene3a(lll), ux coctas, CBOMCTBA U TTOJIyYCHHUE

XUMHUECKUH HKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METalIOB U CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; W3YYCHHE PE3YJIbTaTOB KOPPO3UH METAIUIOB
(BO3MOXKHO MCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJbLUsA M HaTpusi C BOAOH  (BO3MOYKHO
WCIOJIb30BAaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporiecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); TPU3HAKOB IMPOTECKAHMS KAUYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxenmesa(Ill), memu(I);
HaOJII0JICHNE U OIHMCAHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kaauss W Kaublus  (BOBMOXKHO — MCIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; peIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHe1ne MeTanisl 1
WX COCMHCHUS

XUMUS ¥ OKpy’Karolas cpeja

4.1

4.2

Hosble maTepuansl u TexHonoruu. BemectBa U marepuasnsl B IOBCEIHEBHOU
JKU3HM 4YesloBeKa. XUMUS U 30pOBbe. be3onacHoe NCronb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momomip Mpu XUMHUYECKHUX OXKOTax M
OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromed cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI MX MEPEepadOTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: M3ydeHHEe 00pa3lioB MaTepUaioB (CTEKJIO, CIIaBbI
METaJIJIOB, MOJIMMEPHbIE MaTepUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

IIpencrasnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa 061116171 KYJIBTYPbl H HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6IH€CTB21;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCETOJAX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOOCIN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, UYTO TMO3BOJIUT OOYyYarolUMMCS pacCMaTpuBaTh
XHMUIO Kak chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTa
MIPH NIEPEX0/i€ HAa YPOBEHb CPEHETO 00111ero o0pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH
CUCTEMY XUMHUUYCCKHX 3HaHHfI, KOTOpas BKIIKOYACT:

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsis), XUMHUYECKas
peaKkMs, peaKUUM COEOUHEHHUS, PEAKIHMH PA3JIOKEHUS, pEaKLUU
3aMeIleHus, peakuy OoOMeHa, TeIuIoBOW I(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHIEHTpaIUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, IIOJISAPHAs U HEMOJISIPHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaNIMYECKas  CBA3b,
KpUCTa/NIMUecKass pemeérka (aToMHasi, HOHHas, MeTaJuInJyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENIb, OKHCIEHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peaKlny,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, xoppo3us
METAJUIOB, CILIABbI
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OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MaccChl,
nepuoguueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHus
ANEKTPOJUTUYECKON JUCCOLIMAIIIHI

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLICH

YMEHHE MMPaBUIHHO UCTIOIh30BaTh NU3YUECHHBIC BEIIECTBA U MATEPHUAIIBI
(B TOM 4HCIE MHHEpAJbHBIC YAOOPEHHS, METAUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHHUKOB YTIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, HeTH) B OBITY, CETLCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M IMOHUMAHHE 3HAUCHUS >KHPOB, OCIIKOB, YIICBOJOB
JUIS. OpTaHW3Ma YeJIOBEeKa; YMEHHE ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHUX IPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2
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3.4

YMEHUE HMHTErpupoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ PAa3TUYHBIMH UCTOYHHKAMHU HH(OpMaIu
N0 XUMHMM (Hay4yHas M Hay4yHO-IONYJSpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BC€IICCTBAX, HX

MMPEBpALICHUAX u IMPAKTUICCKOM IMPUMCHCHUU n YMCHHC
HCIIOJIb30BaTh ¢€ JJIA pCHICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aJa4d

7.1

Brnanenne ocHoBaMM NOHATHUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUs (HOPMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMH  XHMHUYECKOU
HoMmeHknatypbl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBSI3b MOJOXKEHHs 3yieMeHTa B Ilepmonnueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOlee Yucio
AJIEKTPOHOB), pacIpesieIeHUeM HIIEKTPOHOB IO 3HEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenue 0 MEPUONYECKOMN 3aBHCHUMOCTHU CBOMCTB
XMMUYECKHUX AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPHUILATEIBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[Tepuonuueckoit cucreme (B MaJblX MEpUoJaXx M TJABHBIX
MOJArpYyMNax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

YMenne kinaccupuIimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAaKIINU

YMeHue Onpeacirh:

8.1

8.2

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIJICMCHTOB, 3apsn
HOHa

BUJ XHMHUYECKOM CBSI3M U THII KpHCTﬁJIJ'IH‘-ICCKOﬁ CTPYKTYpPBI B
COCAUMHECHUAX

8.3

XapakKTep Cpelibl B BOJAHBIX PaCTBOpaxX BeUIECTB (KHCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kaluid, MarHHi,




KaJIBIIMH, ATFOMHUHUH, JKEJe30)

CJIIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIbI U THUIAPOKCHIBI
merauioB [-ITA rpynm, amomunust, meau (II), nunaka, xene3a (II u

9:2 II), oxcuaet yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTuCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B

93 3aBHCHMOCTH OT MX COCTaBA H CTPOCHHS, HPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXKHOCTh IIPOTEKAHUS XUMHUYIECKUX
MIPEBPAIICHHUI B Pa3IMYHBIX YCIOBHUSIX

10 YMeHHue coCTaBiIsATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUS PEaKLIUid, B
TOM YHCIIC:

10.1 peakifii HFOHHOTO OOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB

104 MOJTBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU

11 YMeHue BeauciasaTh (IPOBOIUTE Pacu€Thl):

11.1 OTHOCHUTCIIBHYI0 MOJICKYJISIPHYIO M MOJIIPHYEO MAacChl BEIICCTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH

11.2 MAacCOBYIO JTOJTIO BEIIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YpaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOJHWTh KOJIUICCTBO

) BelecTBa, 00BEM U MacCy peareHTOB WM MPOJIYKTOB pEaKluu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJAAMH  HAY4YHOTO  TMoO3HaHUS (HaOIromeHue,

1.1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS

122 0e3omacHO pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOMN
MOCYAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu O€30IMacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHus

123 3I0pOBbSl M OKpYXKAloLIeld NPUPOJHOM Cpelpl; IMOHMMAaHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI Ha >KUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS WX BPEIHOTO
BO3/ICVICTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMEHTOB:

W3YYCHHE M ONHUCaHKe (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (QU3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU;  OTBITHI,
WJUTFOCTPHUPYIONTHE TPU3HAKHI TPOTEKAHMS XUMHUECKUX PEAKITHMA

13.2 H3y4eHHUe CIIOCOOOB Pa3CICHHs CMeCei
MOJIydeHUE KHUCJIOpOJa W M3YYCHHE €ero CBOWCTB; IMOJTy4YeHHUE

13.3 BOJOPOJa U U3yYEHHE €r0 CBOMCTB; MOJY4YEHHME YIJIEKHCIIOrO rasa u

M3YYEHHE €ro CBOMCTB; MMOJIy4eHHEe aMMHUaKa U U3yYeHUE ero CBOMCTB




13.4

13.5

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOWM JOJEH
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHUKATOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) IS ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHMCJIOT U LIeJI0oYei

WCCIIC/IOBAHUE U  OMNHMCAHUE CBONCTB HEOPraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJY4YEHHE HEpPaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTajula JPYrMM U3  pacTBopa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[IUHKA

PCHICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9J'ICKTpOJ'II/ITI/I‘ICCKa$I
JUCCOLIN AL, «BaxkHelmme HEMETaUIbI U HUX COCOAUHCHUA,
«Baxkneiiye MeTaibl U UX COCAUHCHUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE IPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO OOMEHa; KaueCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaJIbII¥s, aJTFOMIHHSI,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

NpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTciIbCTB, Fpa(bI/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHaBJIIMBATDb CBA3U MCKAY PCAJIbLHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUSAMH H IMPOLECCaAaMH, NPOUCXOOAIIUMA B MaKpO- 1 MUKPOMHPE,
0OBACHATH IIPUYHNHBI MHOI‘OO6pa3I/I$I BCIICCTB



HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
[lepBoHavya/IbHBIE XUMUYECKUE TTOHATHUS
Yucrtsle BemecTBa U cMecu. CriocoObl pa3zieneHus: cMeceit

ATOMBI U MOJICKYIJIBI. Xumudeckue dJeMEHTBHL. CHMBOJIBI XUMHYECKUX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB.
CreneHb OKUCIICHUA

1.4

3aKoH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTEIBbHAs aToOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas 01 XHMHYECKOTO
3JICMCHTA B COCANHCHHUHU

1.5

1.6

KomuuecTBo BemectBa. Mosb. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
OuU3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMHUYECKas Peakuus U €€ MPU3HaAKHU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XMUMUYECKHE YPaBHEHUS

2.1

[epuonnveckuii 3akoH u [leproauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneera. CTpoeHrue aToMOB

HCpI/IOI[I/IquKI/Iﬁ 3aKOH. HepI/IO,I[I/ILICCKaH CUCTEMAa XHMMHUYCCKUX OJJICMCHTOB

JA.N. Menneneesa. [lepuonst u rpynnbel. U3nUecKuid CMBICT MOPAAKOBOTO
HOMEpa, HOMEPOB MEePHOJia U TPYIIIBI AJIEMEHTA

22

Crpoenue atromoB. CoctaB aTOMHBIX sifep. M3oTonsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX O000JI0YEK aToMOB TepBbIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl [[.1. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHX D3JEMEHTOB MEPBBIX
TpEX MEepUOJIOB, KaJus, KaJIbIUA (pammyca aTOMOB,
ANEKTPOOTPHUIATETFHOCTH, METAINTHYECKIX M HEMETAJUIMYECKUX CBOICTB) U
WX COEOUHEHHH B COOTBETCTBMM C IIOJIOKEHHUEM DJIEMEHTOB B
[Ieproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xummdeckas cBs3b. KoBanmenTHas (HOJ'ISIpHaSI 151 HeHOJ'ISIpHaSI) CBA3b.
QHGKTPOOTPI/IIIaTCJIBHOCTI) XUMHUYCCKHUX 9JICMCHTOB. Honnas CBs3b.
Merannudeckas CBSI3b

32

Tunbel KpUCTAIMYECKUX pEMmETOK (aToMHas, HWOHHAS, METaJUTMYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKA U BUIA
XUMHUYECKOH CBSI3U

Baxuerie npencraBuTeNM HEOPTraHMYECKUX BelecTB. HemeTtamibl u ux
coenqnHeHus. MeTauibl U UX COEAUHEHUS

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIMHEHHHA: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am¢oTepHbIE) u
HecosieoOpa3yrolye; OCHOBaHMN (LIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHCIOT (KUCIOpOJCOJepKanIie © OECKUCIOPOIHBIC, OIHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJIeH (CPeTHUX M KUCIIBIX)

4.2

dusnueckue W XUMHYECKHE CBOUCTBA MOPOCTHIX BCHICCTB-HECMCTAJJIOB:
BOJIOPOJIa, XJIOPa, KUCIOPOJIa, CEPHI, a30Ta, Gochopa, yriaepoa, KpeMHHS

4.3

dusnyecknue U XUMHYSCKHE CBOMCTBA IMPOCTHIX BCIICCTB-MCTAJIJIOB: JIMTHA,




4.4

HaTpus, KaJus, MarHus u KaJIbIHS, AITFOMHUHUS, JKenesa.
DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUH METaIJIOB

Ou3NYeCKMe W  XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI
HEMETAJIOB: XJIOPOBOJOPO/Ia, CEPOBOAOPOA, aMMHAKA

4.5

4.6

dusnueckrue U XUMHYECKUE CBOMCTBA OKCUJIOB HeMeTasuioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(ll, V), yraepoma(ll, 1V), xpemumsa(IV).
[TonyyeHnue OKCHI0B HEMETAILIOB

Xumuyeckue cBoiicTBa okcuioB: MetaiuioB IA—IIIA rpymm, munka, meau(Il) u
xenesa(Il, IIT). [TonyyeHne OKCUAOB METAIIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHHUUW M aM(OTEpHBIX TUAPOKCUIOB (Ha
IIpUMepe TUJIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHuit
1 aM(bOTEPHBIX TUIPOKCUIOB

4.8

4.9
4.10

4.11

O6mmue XUMHUYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJOPOIHOM,
CEpOBOJIOPOHOM, CEPHUCTOM, CEPHOM, a30THOU, (HOCPOPHOI, KPEMHUECBOM,
yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU H
a30THOM KucnoT. [lonydenue kucior

OOmre XxuMUYeCcKre CBOWCTBa cpetHux coneil. [lomydyenne coneit
ITomyyenue, cobupaHue, paclo3HaBaHHE BOJIOPOJA, KHCIOPOJA, aMMMAaKa,
YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

[Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B IPOMBIILICHHOCTH.
O0u1re cnocoObl MOJTYyYEHHsI METAJIOB

4.12

I'eneTnyeckas cBs3b MCIKAY KJIaCCaAMU HECOPTaHUYICCKUX COG,I[I/IHCHI/Iﬁ

XUMUYECKHE pCaKknumn

5.1

Knaccugukaius XuMHYeCKUX peakiyii Mo pa3InYHbIM MPU3HAKAM: 110 YUCITY
U COCTaBYy YYacTBYIOLIUX B PEaKIUMU BEILIECTB, IO TEIJIOBOMY 3 (eKTy, 1o
M3MEHEHUIO CTEIICHEW OKUCIICHHUS] XUMUUECKUX DJIEMEHTOB

5.2

53

TennoBoil >pdexT XUMUYECKON peakuuu, TEPMOXUMHUECKHE YpaBHEHHS.
DK30- U 3HJI0TepMUYECKe peakiuu. TepMoXuMUiecKre ypaBHEHHUS

OKHUCIUTEILHOBOCCTAHOBUTEILHBIE peaKkiuu. Oxkucnurean Hu
BoccTaHOBUTENHU. [Ipoiiecchl OKHUCIEHUS W BOCCTAHOBIICHUS. DJIEKTPOHHBIN
0aNaHC OKHCIUTEIHHOBOCCTAHOBUTENBHON peakIuu

54

TeOpI/I}I BHGKTpOHHTquCKOﬁ JAUCColranuu. KaTI/IOHLI, AHHUOHBI.
QHGKTPOHI/ITI)I N HEBJICKTPOJIUTEI. CuibHBIE U cl1a0bIe OJICKTPOJIUTEI. CreneHb
JAucconranumn

5.5

6.1

6.2

Peakiiun noHHOrO 0OMeHa. Y ciI0BuUs MPOTEKaHUs peakiii HOHHOro oOMeHa,
ITOJIHBIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS PEaKIIUN

XHMHS M OKpYyXaromas cpeaa

BemectBa m martepuanbl B IOBCEJHEBHOM JKHM3HM 4YeloBeKka. bezomacHoe
HCMOJIb30BAaHUE BEIIECTB U XMMUYECKUX pEakIii B jaboparopuu U OBITY.
HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOTaX U OTPABIICHHUAX

XUMHUYECKOE 3arpsi3HEHHWE OKpYXKalolled cpeapl (KUCIOTHBIE —JI0XKIIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CITOCOOBI €ro MPEeIO0TBpaICHUS
[IpenenpHas momyctumasi koHmeHntparus BemecTB (II1K). Pons xumuu B
pEeIIeHUU HKOJOTHYECKUX TIpo0iieM. YCHIIeHHe mapHUKOBOro 3ddekra,
pa3pylIeHre 030HOBOIO CII0sI

6.3

[Tpumenenue cepsl, a30Ta, hocdopa, yriepoaa, KPEMHHS U UX COSTMHCHUN B




ObITy, MEIUIMHE, IPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. I[Ipnmenenne
METAJUIOB M CIUIaBOB (CTallb, YYTYH, TIOPAJIOMHHHNA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH UX coeinHeHui. [loHATHE O KOpPpO3WHM METaJlIOoB,
OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3UHU

[TpupoaHble UCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPUPOIHBINA ra3, HEe(PTh),

6.4 MPOYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHaYabHBIC TOHATHS 00 OPraHMYECKHX BEHICCTBAX KaK O COCTUHEHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STWJICH, AalEeTWIEH, 3TaHOJ, IJIMLIEPUH, YKCYCHas
kucnora). [loHsTHE O OHMOJIOTMYECKM BAKHBIX BEIIECTBAX: JXHMpaxX, OEJKax,
YIJI€BOJIaX — M UX POJIU B KHM3HU YEJIOBEKa

7 Pacuérni:

7.1 o GpopmysaM XUMHUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM
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