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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma Mo XuMuUU Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30oBaHUs COCTaBIIEHA HA
OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHsI OCHOBHOHN 00pa3oBaTEIbHOW MPOTpPaMMBI
OCHOBHOT0 0011ero oopaszoBanus, npeacraBieHApx B PI'OC OO0, a takxke HA OCHOBE
(denepanbHOM paboueil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIEMIUU TPETO1aBaHus
yueOHOrO Tmipeamera «XuMmus» B 00pa3oBaTeNbHBIX Opranm3anusx Poccuiickoit
denepanuu.

[Tporpamma mo XxuMuH JaéT MPECTABICHUE O HENsAX, o0IIeil cTparerun o0ydeHus,
BOCITUTAHUS U PA3BUTHUS 00yUaIOIINXCS CPeICTBAMHU yUeOHOTO MpeIMeTa, yCTaHABIUBACT
o0s13aTeNIbHOE TIPEJAMETHOE COJEp)KaHHUe, MpPeaycMaTpUBaeT paclpeeieHue ero Iio
KJlaccaM M CTPYKTYPUPOBAHUE IO pa3jeaM U TeMaM MPOrpaMMbl IO XUMHH, OTIPEACIISIET
KOJIMYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHUS, PEKOMEHAYEMYIO
NIOCJIEIOBATEIbHOCTh ~ M3YYEHUS  XMMHUHM C  Y4YETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4eOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcsi, ONpeeNisieT BO3MOXHOCTH TMpEeAMETa JUIsl peaau3aiuu TpeOOBaHUM K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
o0miero oopazoBaHus, a Takke TpeOOBaHUH K pe3ylibTaTaM OOy4YeHUs] XUMUHU Ha YPOBHE
1esield U3ydeHusl MpeMeTa U OCHOBHBIX BUIOB y4eOHO-ITO3HABATENbHON NESTEIBHOCTU
00y4Jaromierocsi o OCBOCHUIO y4eOHOTO COACp>KaHUS.

3HaHWE XUMHH CIYKUT OCHOBOM it  (OpPMHpOBaHHS  MHPOBO33PEHUS
oOyyaromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM €JIMHCTBE MHUPA, BAXHYIO POJb
urparot GopmMupyemMbie XUMUEH MPEACTABICHUS O B3aMMOIIPEBPAIICHUIX YHEPTUU U 00
HBOJIIOIIMY BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TII00aTbHBIX MPOOIEM YCTOWYUBOTO
pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPre€TUYECKOM, MHUIIEBOM W 3KOJOTHYECKOMN
0e30macHOCTH, MPOOJIeM 3IPaBOOXPAHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET peajn3alid BO3MOXKHOCTEH JUIsl caMOpa3BUTHUS U (OPMUPOBAHHS
KYJIbTYpbI IMYHOCTH, €€ o0m1el U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIad B (OPMHPOBAHHE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcsi,  HaBBIKOB  HMX  CaMOCTOATENBHOW  y4eOHOHW  JesTENhHOCTH,
SKCIIEPUMEHTAIBHBIX UM HCCIEIOBAaTEIbCKUX  YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B MPO(ECCUOHATLHOM 1eATETbHOCTH;

3HaKOMUT €O CHenu(UKOW HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIsiAa HAa E€IUHCTBO MHPHUPOILI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3Tanom B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaroIIUXCs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOrHUECKOoe oOpa3zoBaHUE
00y4Jaromuxcsi.

JlanHble HampaBieHUsT B OOY4YEHMHM XHMHHM 0OO€cleyuBaroTca creuupukon
coJlep:kaHusl y4eOHOTO TMpeaMeTa, KOTOPBIA SBISIETCS TeIarorndecky aganTUPOBAaHHBIM
oTpakeHHeM 0a30BOM HAYKH XUMUU Ha ONPEACTEHHOM JTare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl TIEPBOHAYANBHBIX TMOHATUM XWMHH, OCHOB
HEOPraHUYECKOM XMMHUH W HEKOTOPBIX OTJCIbHBIX 3HAYMMBIX TMOHSITUA OPTaHUYECKON
XUMUHU.

CtpykTypa coaepXaHUsi TPOrpaMMBl 1O XUMHUH CPOPMHpPOBAHA HA OCHOBE
CHUCTEMHOT0 Toaxoa k e€ n3ydenuro. CoaeprkaHue CKIaIbIBACTCA U3 CUCTEMbl TTOHITHI



0 XMMHYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMBI MOHATUN O XUMUYECKON peakuuu. O6e
3TH CHCTEMbI CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLHUITY MOCIEI0BATEIBHOTO Pa3BUTHS
3HAaHUI HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4EeHUS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBA3H;

— MpEACTaBICHUN 00 ANMEKTPOITUTHYECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AYMIIMPHUUYECKH MOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYroMy,
BBIMOJHAS (YHKUUU OOBSICHEHUS U TMPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U
BO3MOXHOCTEN MPAKTUUYECKOTO MPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl 0 XUMHUHU CIOCOOCTBYET (POPMHUPOBAHHIO TPEICTABICHUS O
XAMHUYECKOW COCTABIIAIOIIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IPUPO/IBI,
LEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMHH IPOUCXOANT C MPUBJICUCHUEM 3HAHUUI U3 paHEe U3YUYEHHbBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knaccb» u «dusuka. 7 Kiacey.

[Ipy M3yYeHHH XUMHH MPOUCXOIUT (POPMHUPOBAHME 3HAHUNW OCHOB XMUMHUYECKOMN
HayKH Kak OOJacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKON AEsITeIIbHOCTU
YeJloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyNbTYphl. 3ajada y4eOHOro
IpeaMera COCTOUMT B (POPMHUPOBAHMM CHUCTEMbl XMUMHYECKHUX 3HAHUM — Ba)KHEHIIMX
(akTOB, MOHATHH, 3aKOHOB M TEOPETHUECKHX IMOJIOKEHUH, IOCTYHNHBIX O00O0OLIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, si3bIlka HAYKH, B MPUOOIIEHUH K HAyYHBIM METOJaM
MO3HAHUS TP H3YYCHHHM BEIIECTB MU XHMHYECKHX peakuuid, B (HOpMHUpPOBAaHUU U
pPa3BUTHUM TMO3HABATEIbHBIX YMEHHM M MX NPUMEHEHUHM B Y4eOHO-IIO3HABAaTEIbHOW U
yueOHO-MCCIIe0BATEIbCKON e TEILHOCTH, OCBOCHUHU TIPaBU OE30MacHOr0 oOpalieHus
C BEIIECTBAMU B [IOBCETHEBHOM JKHU3HMU.

[Ipy wu3ydeHMH XHWMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHe NpUoOpeH TaKue 1eH, KaK:

— (opMUpOBaHHE UWHTEIJIEKTyaJIbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY TIPUHATHIO  PELICHUI,
CIIOCOOHOM aAaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HM;

— HAIpPaBJIEHHOCTh OOYYEHHs Ha CHUCTEMATHMYECKOe MPHUOOIICHHE O0y4arolmuxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEJIbHOM JI€ATEIIBHOCTH, HAy4YHbIM METOJaM [O3HAaHU,
(hopMUPYIOIINM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHne YCJIOBUM, CIIOCOOCTBYIOIIMX HPUOOPETEHHUIO OOYYarOIUMHUCS
OTIbITa Pa3HOOOpPA3HOU JESATENHHOCTH, TO3HAHUS U CAMOMO3HAHUS, KIIFOUEBBIX HABBHIKOB
(KITI0YEBBIX KOMIIETEHIINI), UIMEIOIINX YHUBEPCATbHOE 3HAUCHHE ISl PA3TUYHBIX BUJIOB
NeSITENbHOCTH;

— (hopmupoBanue oO1el PyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJI€ YMEHHI OOBSICHATH M OIICHUBATH SBJICHUS OKPYKAIOIIETO MHUPA, UCIIONIb3YS
3HaHUS W OMNbIT, NOJYYEHHBbIE NPH HM3YYEHUHM XHUMUH, NPUMEHATh HUX IPHU pPEUICHUU
npoOseM B MOBCEIHEBHOM KU3HU U TPYJOBOH JIEATEIBHOCTH;

— (opmupoBaHue y 00y4arolmMxcs T'yMaHUCTHYECKUX OTHOIICHHH, MOHUMAaHHUSA
LIEHHOCTH XUMMYECKUX 3HAHMM [Ji1 BBIPAOOTKA HKOJOTMYECKH ILEIeco00pa3HOro
TOBEJICHHUS B OBITY M TPYAOBOM JAEATEIHHOCTH B IIETSAX COXPAHEHUS CBOETO 37I0POBbS U
OKPY’KaIOIEH MPUPOAHOU CPEbI;



— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYCCKUX IICHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOGHIISA U HAIIPABICHHOCTH JAJIBHEHIIIETO 00yUeHHS.

OO1ee yucino 4acoB, OTBENEHHBIX JUISI M3YYEHHs] XMMHHU HAa YPOBHE OCHOBHOTO
obmrero obpazoBanusi, coctapnseT 136 yacoB: B 8 kimacce — 68 4yacoB (2 yaca B HEJIEIIO),
B 9 kacce — 68 4yacoB (2 yaca B HEJIENIO).



COJEPKXAHUE OBYYEHUSI
9 KJIACC
BenrecrBo U XuMUYeCKas peakuus

[Tepnognueckuit 3akoH. [lepuoguueckas cucrema xumuyeckux ’nneMmeHtoB 1. .
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOAO0B, KaIMs, KaTbLUSI U UX COEJMHEHUN B COOTBETCTBHUH C
MOJIOKEHUEM 3JIEMEHTOB B [leprnonueckoil CucTemMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BUJbl XUMHUUECKON CBSI3U. THIBI KPUCTATMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BENIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKM W BUJA
XUMHUYECKOM CBSI3U.

Knaccupukanus u HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COEIUHECHUH,
F€HEeTUYECKas CBA3b HEOPTraHMYECKHUX BEIIECTB.

Knaccudukammss XuMHUeCKUX PEeakIMid MO pa3IudHBIM TMpHU3HAKaM (10 YUCITY H
COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETUIOBOMY 3(deKTy, mo H3MEHEHUIO
CTENEHEW OKHUCIEHUS XUMHUYECKHX DJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTaau3atopa). IK30- ¥ JHIOTEPMUIECKHUE PEaKIIUH, TEPMOXUMHUYECCKHE YPAaBHEHHUS.

[TonsiTHe 0 cKOpocTH XuUMHUYeckod peakiuu. I[loHaTne 00 oOpaTUMBIX W
HEOOpaTUMBIX XHMHUYECKUX peakuusax. [loHsTHe O TOMOTrEHHBIX U TETEPOTECHHBIX
peakuusax. Ilondarue o karanuze. I[loHsTne o0 XuMHUeckoM paBHOBecuu. DakTophl,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIE peakIuu, AJICKTPOHHBIN OaaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHOM peakiiuu. CoCTaBJIeHHE YpaBHEHUW OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIMN C UCIIOTL30BAHMEM METOa dJEKTPOHHOTO OanaHca.

Teopust 2MEKTPOIUTHUYECKON JTUCCOLUMALMUA. ODJIEKTPOIUTBI U HEIEKTPOJIUTHI.
Katvonbl, aHuoHBl. MexaHU3M AUCCOLMAIIMK BEHIECTB C PA3JIMYHBIMH BHUJIAMHU
xumudeckou cBsizu. Crenenp aucconuanuu. CUibHbIE U C1a0ble SJEKTPOIUTHIL.

Peakiuu noHHOrO OOMEHa. YCJIOBHUS MPOTEKaHHWS pEaKIUui HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIC MOHHBIC YpaBHEHUs peakunii. CBOMCTBA KUCIOT, OCHOBAHUHN U
COJIell B CBETE MPEICTABICHUA 00 AIEKTPOIUTHUECKOW auccormainuu. KadecTBeHHbBIE
peakuuu Ha HOHBIL. [IoHATHE O TUAPOIIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJICTISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUUECKUX BEIIECTB
— METAJJIOB U HeMeTaioB (rpadura M anmasa), CI0KHBIX BEIIECTB (XJIOpHa HATpus),
WCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEaKiuu OT BO3IAECHUCTBUA
pasIUYHBIX (AKTOPOB, HWCCIEJOBAHUE JJICKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca JIUCCOIMAIIMN KUCTIOT, IIeIoYeil U cojiei (BO3MOYKHO HCIIOJB30BaHUE BHJICO
MaTepuasoB), MPOBEICHHUE OIMBITOB, WUIIOCTPUPYIONIUX MPU3HAKH MPOTEKAHUS pEaKIuil
HOHHOTO oOMeHa (0Opa3oBaHUE OCajJKa, BBIJCICHUE Ta3a, 00pa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIuid (ropeHue,
peaKkIMu pPa3ioKeHUs, COCAUHEHMs), pacllio3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIBI0 KAY€CTBEHHBIX PEAKIIMM Ha MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a1a4.

HeMmeTanabl 1 UX coeTUHHEHUS

OO6mas xapaktepucTrka rajnoreHoB. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC
crenenu okucienus. CTpoeHue u Pu3ndecKrue CBONCTBA MPOCTHIX BEIIECTB — raJOreHOB.
XUMUYECKHE CBOMCTBA Ha IpuMmepe Xxjopa (B3aUMOJEHCTBHE C MeETaJulaMH,
HEMeTaJlaMu, IienodamMu). XiaopoBoaopoa. ColisiHasi KUCI0Ta, XUMUYECKHE CBOWCTBA,



MOJIy4eHUe, IpUMeHeHue. [leficTBue XJjiopa M XJIOPOBOAOPOAa HA OPraHMU3M YEJIOBEKa.
Baxneiinme Xaopuasl U UX HAXO0KJACHUE B IPUPOJIE.

O6mas xapakrepuctuka eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u pusnveckue CBOMCTBA MPOCTHIX BEIIECTB
— KUCJIOpOJa U cepbl. AJJIOTPONHbIE MOJU(PUKAIIMU KHUCIOPOJA U CEpbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOCHUE, (PU3UIECKUE U XUMHUUECKHE CBOMCTBA. OKCHIBI
cepbl KaK TNPEACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa, (uU3HUEcKue W
XMMHUYECKHe CBOMcTBa (0OIIMe KaK MPEACTaBUTENs Kiacca KUCIOT U creupuiecKue).
XUMUYECKHE pEeaKIUH, JeKallue B OCHOBE IPOMBIIUIEHHOTO cHocoba MoinydeHus
cepHolt kucnoThl. [IpuMenenne cepHoil kucaoThl. CoJli CEpHOM KUCIIOThI, KaUeCTBEHHAs
peaknus Ha cynbdar-uoH. HaxoxxeHue cepsl U €€ COeJUHEHUH B pUpoie. XUMHUYECKOEe
3arpsi3HEHUE  OKPY)KaloIIEeW Cpelpl COECIUHEHUSIMU cepbl (KHUCIOTHBIE  JOXK[MU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAIlCHHUS.

O6mas xapakrepuctuka 3meMeHToB VA-rpynmbsl. OCOOEHHOCTU CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MpHUpOAE, (PU3NYECKUE U
XUMHUYecKHe cBoiicTBa. KpyroBopor a3ora B mpupoae. AMMHAK, €ro (QU3MYecKue U
XMMHYECKHE CBOMCTBA, MojiyueHue U npuMmeHeHue. Colu aMMOHUS, X (U3UYECKUE U
XMMHYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHass peakinus Ha HOHBI aMMOHHUSI.
A3oTHas Kuciota, €€ mojydeHue, puandeckue M XMMHUYECKUE CBOWcCTBa (0OIIMe Kak
MpeICTaBUTENs Kilacca KUCIOT U crienuduueckue). VMcnoiab3oBaHue HUTPATOB U COJEH
aMMOHMSI B KadecTBE MHHEPAIbHbIX yA0OpeHud. XHUMHUYECKOe 3arps3HeHHe
OKpYKarolie cpeipl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE JOXAH, 3arpsi3HEHHE BO3/yXa,
nouBsl ¥ BojoéMOB). Dochop, amtorponHsie Moaudukanuu docdopa, dusndeckue u
xumudeckne coictBa. Oxcun dochopa (V) u docdhopHas kucnora, Guznueckue u
XUMUYECKHE CBOMCTBa, moiyudeHue. Mcnonb3oBanue ¢ochatoB B KadyecTBe
MUHEpaJIbHBIX yI0OpEeHUH.

Oom1as xapakrepuctuka 3meMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUS.  YTJIepoid, aUIOTPONHbIE  MOAU(PUKALNY,
pacnpocTpaHeHue B MpUpoJe, (U3NYECKHEe U XUMHUYECKHEe CBOMCTBa. AncopOuusi.
Kpyrosopot yrinepoaa B mpupone. Okcuabl yriaeposaa, ux (pu3nyeckue ¥ XUMHUYECKUE
CBOICTBA, JEHCTBUE HA KUBbIE OPraHU3MBbl, [IOJYyYEHUE U NIPUMEHEHUE. DKOJIOTUUECKUE
npoOeMBbl, CBsI3aHHBIE ¢ OKcuaoM yrieposaa (1V), runmoresa rio0asbHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIM 3(dekT. YronpHas kuciaora U e€ coiau, ux (Qusmueckue u
XMMHUYECKHE CBOMCTBA, OJIydeHHE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHart-
noHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MICTBE.

[lepBoHayanbHbIe TMOHATHUS 00 OpPraHMYEeCKUX BEIIECTBAX KaK O COEIWHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, AalEeTWIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHas KHCIIOTa).
[IpupoaHble UICTOYHUKH YTIEBOJOPOJOB (Yroib, MPUPOIHBIN ra3, HeQTh), MPOIYKTHl UX
nepepaboTku (OCH3UH), X POJIb B OBITY M IPOMBIIIUIEHHOCTH. [loHATHE 0 OHONTOTHYECKH
BAa)XHBIX BEIECTBAX: JKUpPax, Oelkax, yrJIeBOJAaxXx — M MX POJU B >KU3HU YEJIOBEKa.
MartepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHNYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckre U XMMHYECKHE CBOMCTBA, MOJYYEHUE U NPUMEHEHHUE.
Coenunenus kpemHusi B npupoze. O6mue npenacrasieHuss 06 oxcuae kpemuus (1V) u
KpeMHHEBON KkucnoTe. CHIMKAThl, WX HCIOJIb30BaHUWE B OBITY, B NPOMBIIIJICHHOCTH.
Baxwneifinmue cTpouTenbHBIE MaTepUalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOH,



xene300eToH. [IpobmeMbl 0e30MacHOro MCMOIb30BAaHUS CTPOUTENBHBIX MAaTEpPHANIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0OpaslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEACHUE KAYECTBEHHBIX PEAKI[MHA Ha XJIOPUI-WOHBI U HAONIOJCHHE MPHU3HAKOB HX
MPOTEKAHUs, OMBITHI, OTpaxkarome (PU3NIECKUe U XUMHUYECKHUE CBOWCTBA TaJIOTEHOB U
UX COEJUHEHHN (BO3MOXHO MCHOJb30BAHUE BHUIACOMATEPHUATIOB), O3HAKOMIICHHE C
oOpa3namMu  XJOpUAOB (TAJIOTEHHUJIOB), O3HAKOMJIEHHWE ¢ oOpasmamMu cepbl U eé
COCIMHCHUSIMU (BO3MOJKHO HCTIOJIb30BaHUE BUJICOMATEpPHAIOB), HAOIOIEHHUE Tpoliecca
oOyrnuBaHUs caxapa IMoJ| JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KUCJIOTHI, U3yUYCHHE
XMMHUYECKUX CBOMCTB pa30aBIECHHOW CEPHON KHUCIOTHI, NPOBEJICHUE KaueCTBEHHOU
peakiuu Ha cynb(paT-uoOH U HAONIOJEHHE TMpHU3HaKa €€ MPOTEKAHWS, O3HAKOMIICHUE C
¢u3udeckuMu  cBoMcTBaMHM  aszora, Qochopa uU HX coeaUHEHHH  (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMAaTepuasoB), oOpas3iaMu a30THBIX W (HOCPOpHBIX yAOOpEeHUH,
MoJTy4eHre, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX peakluil Ha MOH aMMOHMS U (ocar-MOH U U3ydeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJECWUCTBUE KOHLIEHTPUPOBAHHONW Aa30THOM KHCIIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), U3YUYCHHE MOJENeH KpUCTANIMYECKUX
peméTok anmasa, rpaduta, QyepeHa, O3HAKOMJIIEHHE C MPOILIECCOM aJcopOIHu
pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTUBOTA3a,
MoJIydeHue, coOupaHue, pacro3HaBaHWE W U3YYEHHE CBOWCTB YIJICKUCIOTO Tasa,
NPOBEJICHUE KAYECTBEHHBIX peakIMii Ha KapOOHAT W CWIMKAT-UOHBI U H3yYCHHUE
NPU3HAKOB  MX  IPOTEKaHUs, O3HAKOMJIEHWE €  MNPOAYKUHUEW  CHIMKATHOU
MPOMBIIIIJIEHHOCTH, pEIIeHUe OKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «BaxHeumme
HEMETAJIJIBI U UX COCIUHECHUS Y.

MeTanibl 4 MX COeTUHEHUS

OOmias xapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHMMU HX
nonoxenus B llepuonuueckon cucreme xumudeckux snemeHToB . M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHwe MeTauioB. MeTaiMueckass CBsI3b M MeETajuIM4ecKas
KpUCTaJUIMUECKass pemeéTka. DIEKTPOXUMHUYECKUM psA  HaOpsKEHUH  METalIoB.
du3ndecKkre 1 XUMHYECKHE CBOMCTBA METATOB. O0IIKe CITOCOOKI MOTYYSHHUS METAIIIOB.
[ToHsiTHE O KOPPO3MU METAIJIOB, OCHOBHBIE CTIOCOOBI 3alIUTHI UX OT KOppo3uH. CriiaBbl
(cranp, 4yryH, IIOpallOMUHUN, OpOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIEHHOCTH.

[[lenounsle MeTayuipl: mnonoxkenue B llepuoguueckoil cucTeMe XHUMHUECKUX
anementoB J[. WM. MengeneeBa, CTpoeHHME HX aTOMOB, HAXO0XJEHUE B MPHUPOJIE.
duznueckue M XHMMHYECKUE CBOWCTBa (Ha mnpumepe Hatpus W Kanusa). OKCuabl H
TUAPOKCUIBI HATpUS U Kanud. [I[puMeHeHne menoYHbIX METAIIIIOB U UX COEIMHEHHM.

[IlenoyHo3emMenbHBIE METAUIBI MATHUM W KaJbLWW: ToJIOkeHHe B [lepuoanueckoi
cucrtemMe xuMudeckux anemeHntoB . 1. MeHneneeBa, CTpoeHUE UX aTOMOB, HAXOKJICHUE
B npupone. Pu3NUeCKUe W XMMHUYECKHE CBOMCTBA MarHusi M Kajplusd. Baxueilmne
COCMHEHUSI Kaiblusig (OKCUM, TUAPOKCHUM, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHEHHUSI.

AmomuHui: nonoxenue B [lepuonnueckoi cucreme XUMU4YecKkux anemMeHToB . 1.
MeHeneeBa, CTpOGHHE aToMa, HaXxoXJeHue B mpupoje. Dusznyeckue U XUMHUUYECKUE
cBOiicTBa amoMuHNS. AM(OTEpPHBIE CBONCTBA OKCUIA U THAPOKCUIA ATFOMUHHUSL.

Kene3o: nonoxenue B llepmommueckoil cucreme XxumMuyeckux aneMeHTtoB [[. U.
MeHpeneeBa, CTpOGHHE aToMa, HaxoXJeHue B mpupoje. Dusznyeckue U XUMHUUYECKUE



cBoicTBa xene3a. Okcupl, Tuapokcuasl U conu xkemnesa (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJTyYECHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3llaMHi METaJUIOB M CIUIaBOB, MX (PU3MUECKHMMU CBOWCTBaMHU,
W3y4eHUEe  Pe3yJabTaTOB  KOPPO3UHM  METauioB  (BO3MOXXHO  HCIOJB30BaHUE
BHJIEOMATEPHUAJIOB), 0COOCHHOCTEHW B3aMMOJICUCTBUS OKCH/IA KaJblUsS U HATPHUS C BOJAOU
(BO3MOXHO MCHOJIb30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHNUE CBOMCTB KECTKOW BOJIBI,
npoliecca TOPEHus Keye3a B KUCI0poe (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPUATIOB),
NPU3HAKOB MPOTECKAHHUS KAYSCTBEHHBIX PEAKIM Ha MOHBI: MarHUs, KaJIbII¥sl, ATIOMUHUS,
nuHka, xeneza (I1) u xemnesa (), menu (ll), HaGmrogeHne W omucaHue MPOIIECCOB
OKpaIllMBaHUs TUIAMEHM MOHAMU HATPUS, KW M KaJblUs (BO3MOXKHO UCIIOJIB30BaHHE
BHUJICOMATEPUAJIOB), HUCCIIEJIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA AITIOMUHHS U
TUAPOKCHAA IIMHKA, pelIeHHE OHKCIEPUMEHTANbHBIX 3alau 1o Teme «Baxneiimue
METaJUTbl U UX COSAUHEHUS».

XHUMHUSA U OKPYXKAWIIAS cCpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOW JKM3HHM 4YeloBeka. besomacHoe
UCTIOJIb30BaHNE BEIIECTB M XUMHUYECKUX peakuuit B ObiTy. IlepBas momormpb mpu
XUMHUYECKHX 0’KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsA3HEHUE OKpYXarliel cpeapl (mpenenbHas —JOMyCTUMAst
KoHIleHTpauus BeniecTB, ganee — I[IJIK). Ponp Xumuu B pelIeHHH 3KOJIOTHYECKUX
pooIIeM.

Xumuyeckuil IKcnepumenm:

u3ydeHue oOpasloB MarepuanoB (CTEKJIO, CIUIaBbl METaUIOB, MOJUMEPHbBIE
MaTepHalbl).

Mescnpedmemmnuie céa3u

Peanuzamusi MeXnpeIMETHBIX CBA3€d TNpH U3y4eHUHM XuUMHU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK
U TIOHATHH, SIBJISIOIIMXCS CHCTEMHBIMHM JIJISi OTJACIBHBIX MPEAMETOB €CTECTBCHHO-
HAy4YHOTO IUKJIA.

OO0mue ecTecTBeHHO-HAyYHBIC TIOHSTHSI: HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIW3, CHHTE3, KiIaccu(UKaus, TEePUOJAUNIHOCTh, HAONIOJCHUE, OSKCIICPUMEHT,
MOJIEJIMPOBAaHUE, HU3MEpPEHUE, MOJEIb, SIBJICHHE, MAPHUKOBBIM A(DQPEKT, TEeXHOIOrus,
MaTepHaJbl.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH], H30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUM 3apsiyl, MPOBOJHUKH, IMOJIYIPOBOIHHUKH,
TMRIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHHE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaJUIMUecKass peniérTka, CIuiaBbl, (QU3NYECKHE
BEJIMYUHBI, CIWHMIIBI H3MEPEHUS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3HI,
Connue.

buonorusi: ¢dorocuHTes, apixaHue, Ouocdepa, sKocHCTeMa, MHHEPAIbHbBIE
yIoOpeHusi, MUKPOIIIEMEHTBI, MAKPOJIEMEHTHI, MMTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, IOJIE3HbIC
HCKOIIaeMble, TOTUTMBO, BOIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIET'O OGPA30BAHUS
JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MIPOrpaMMBbl OCHOBHOT'O O0OIIEro oOpa3zoBaHUs
JOCTUTAIOTCS B XOoae OOydYeHHWs] XUMHH B €IMHCTBE YYeOHOH W BOCHUTATEIHHOMN
TSI TETFHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMUA POCCHUCKHMH COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMM, IPUHATHIMU B OOIIECTBE MPaBUJIaMU U HOPMAMHU
HOBEJICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS, CAaMOPa3BUTHUS U COLATTU3AIUH
oOydJaromuxcsi.

JImaHOCTHBIC pe3yNIbTaThI OTpaKaroT TOTOBHOCTh oOyJaromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTAIMi W pacHIMpeHHE
OTIBITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIBTYpPHOMY, HUCTOPHUYECKOMY H
HAYYHOMY HACJEIMI0, MOHUMAaHUs 3HAYeHHSI XUMHYECKON HayKU B KU3HU COBPEMEHHOTO
oOmiecTBa, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HMH(pOpMamMeldl O NepeaoBBIX
JOCTHKEHUSIX U OTKPBITHSAX MUPOBOW M OTEYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUSX 00 yCTpOWCTBE MHpa U OOIIECTBa;

2) rpaskIaHCKOr0 BOCIIHTAHMA:

MPECTAaBICHHS O CONMAIBHBIX HOPMaX U MPaBUIIaX MEKITHIHOCTHBIX OTHOIICHUH B
KOJJICKTHBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM,
y4eOHOMCCIIe J0BAaTEIbCKOM, TBOPUECKON U JPYTrUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIESATENIbHOCTH  MPU  BBHIMOJTHEHWH  Y4eOHBIX,
MO3HABATEIBHBIX 3a]1a4, BHITOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JIAHUN y4EOHBIX
MPOEKTOB, CTPEMJICHUS] K B3aUMOITIOHMMAHHIO M B3aWMOIIOMOIIM B TIPOIIECCE ATOMH
y4eOHOI JesITeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJCHHE U TOCTYIIKH CBOMX
TOBApUINEH C TMO3UIMH HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUM TTOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMA:

MHUPOBO33PDEHUYECKUE TPEACTABICHUSA O BEIIECTBE M XUMHUYECKOM peakluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUE OCHOBY
IVl TIOHMMAHMS CYHUIHOCTH HAay4yHOW KapTUHBI MHpa, IMPEICTaBIE€HHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJIbI, B3aUMOCBS35X YEJIOBEKa ¢ NPUPOTHON cpesioH, o
POJIM XMMHHU B TTIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO03HABATEIHHBIC MOTUBBI, HANIPABJICHHBIC HA MOTYYCHNE HOBBIX 3HAHHUI 10 XUMUH,
HEOOXO0IUMBbIE JJIsi OOBSICHEHUS! HAOJII0IaeMBbIX MPOLIECCOB U ABJICHUH, T03HABATEIBHOM,
MH(QOPMALIMOHHON M YUTATENIbCKON KYJIBTYPBI, B TOM UHCII€ HABBIKOB CaMOCTOSITEILHOMN
paboTHI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHUICCKIMHU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMIO U T[O3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K CaM00Opa30BaHHIO, MPOEKTHOW M MCCIEAO0BATEIbCKON NESTENHOCTH, K
OCO3HaHHOMY BBIOOpPY HANpaBIEHHOCTU U YPOBHS 00yueHUs B JajibHEHIIeM;

4) ¢popmMupoOBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JXU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 3[I0POBBIN 00pa3 *HU3HU, OCO3ZHAHUE TOCIEIACTBHI U HENPHUITHE BPEIHBIX
NpUBbIYEK  (YIMOTpEONEHUs]  alKOTOJIA, HApKOTHKOB, KYPEHHS), HEOOXOIUMOCTH



coOnrofeHus MpaBuil O€30MaCHOCTH NP OOpalleHHH ¢ XMMUYECKMMM BEUIECTBAMU B
OBITY W peabHON KU3HH;

5) TpyA0BOro BOCIIMTAHMS:

MHTEpEeC K NPAKTHUYECKOMY H3yueHHUIo mpodeccuili W Tpyna pa3IuyHOrO poja,
YBa)XEHHE K TPYAy M pe3yibTaTaM TPYIOBOW JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUs] TIPEIMETHBIX 3HAHUU MO XUMHUM, OCO3HAHHBIM BHIOOP WHIWBUIYaTbHOU
TPACKTOPUU TPOJNOJDKEHHUS 00pa3oBaHHUs C YYE€TOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHENHOM
npoecCHOHAIBHOW JESTETPHOCTH U PA3BUTHS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH
aJIanTUPOBATHCS B MPO(ECCUOHAIBHOM Cpe/ie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH TIeJIecO00pa3HOe OTHONICHHE K MPHUPOJE KaK UCTOYHHKY JKM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHHE IIEHHOCTU 3[0POBOTO M 0E€30MacHOro
oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3JI0POBbIO, OCO3HAHHME LIEHHOCTH COOJIIOJEHUSI TpaBuil OE30MacCHOTO
MOBEACHUS NIPU padOTE C BEIIECTBAMM, a TAKKE B CUTYALHUAX, YTPOKAIOIINX 3I0POBbIO U
JKU3HU JII0IeH

CIIOCOOHOCTH TPUMEHSATH 3HAHUA, TMOJydaeMble MpPU HU3YYCHUH XUMUH, IS
pemieHus 3a7ad, CBSA3aHHBIX C OKPYXAIOWIEW NPUPOAHOM CPENOM, Ui IOBBIIICHUS
YPOBHS 3KOJIOTMUYECKON KYJIBTYpPbI, OCO3HAHUS TNIOOATBHOTO XapaKTepa AKOJIOTMYECKHUX
nmpoOjeM W TyTe HX pEIIeHHs TMOCPEACTBOM METOJOB XHUMHH, 3KOJIOTHYECKOTO
MBIIUICHNS, YMEHHSI PYKOBOJCTBOBAThCS MM B IMO3HABATEIbHON, KOMMYHUKATUBHOU U
COIIMAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B coctraBe MerampeaMeTHBIX  PE3YyIbTATOB  BBIACIAIOT  3HAUYUMbIE IS
(dbopMUpOBaHHUST MHUPOBO33PEHUSI OOIICHAYYHBIE TOHATUS (3aKOH, TEOpUSs, MPUHIIMII,
runoresa, Gakr, CUcTeMa, MPoIEecC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIONB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX W MO3BOJSIOT HAa OCHOBE 3HAHWM W3 ITHUX
npeaMeToB (OPMHPOBAThH TMPEJICTABICHUE O IEJIOCTHOM HAy4YHOW KapTHHE MHpa, H
yHUBEpCaldbHble  y4eOHble  JeHCTBUS  (MO3HABATENbHbIE,  KOMMYHHUKATHUBHBIE,
pEeTYJISATHBHBIE),  KOTOphIe  obOecrmeunBalOT  (QOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSTEILHOMY IJIAHUPOBAHUIO M OCYILIECTBIECHUIO YU€OHO e TeNbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE yYeOHbIE /1eiiCTBUS

basoBble jiornyeckue aefcTBU:

YMEHHUS UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] TP OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHYECKUX TMOHATUH (BBIACIATH WX XapakTepHbIe NpU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMU TOHATHSIMH), HUCIOJIB30BAaTh MOHATHUS IS
O0OBSCHEHUS] OTACIbHBIX (DAKTOB U SBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KIaccuPuKauy XUMUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIWM, YCTaHaBIUBATh
NPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3YU€HHUS, CTPOUTH JIOTUYECKUE
paccyxJieHusi (MHOYKTUBHbIC, NEIyKTUBHbIE, MO AaHAJIOTUHU), JAeiaTb BBIBOJAB U
3aKITI0YECHUS;

yMEHHUE TPUMEHSATH B TpOIecCe TMO3HAHUS TOHATUS  (MpeIAMETHBIE U
MeTanpeaIMEeTHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICTH, HCIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO TMPUMEHSIEMbIE B XUMUHM MOJICIbHBIE NPEICTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYeCKas (hopMyIia U ypaBHEHHE XUMHUYECKON
peakiu — MPHU PEUICHUH y4eOHO-TIO3HABATENIBHBIX 3a/lady, ¢ YYETOM ITHUX MOJICIbHBIX



MIPE/ICTABICHUIN BBIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE IMPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHYECKHMX BEUIECTB M XHUMHUYECKUX pEAKIHH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPUYUHHO-CIEJCTBEHHBIE CBSI3M M NPOTUBOPEYMS B H3ydaeMbIX
npoleccax u sIBJICHHSX.

Ba3oBble uccienoBaTebcKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTAaBJIEHHBIE BOMPOCH B KadyecTBE MHCTPYMEHTA
NO3HAHUS, a TaKKe B KaueCTBE OCHOBBI Uil ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE
NPaBWJILHOCTH BBICKA3bIBAEMBIX CYKICHUII;

npuoOpeTeHrne OmbiTa MO IUIAHUPOBAHUIO, OpraHU3allud U  MPOBEACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HAO01aTh 32 XOA0M MPOLECcca, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €T0 Pe3yNbTaT, POPMYIHPOBATH 0OOOIIEHHS M BBIBOBI 10 PE3yIbTaTaM
IIPOBEJIEHHOTO OIIbITA, UCCIIEA0BAHMS, COCTABIISITh OTYET O MPOAEIAHHON padoTe.

Pabora ¢ nngopmanmeii:

yMEHHUE BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO Pa3IHUHBIX
BUZOB M (OpPM TMpENCTaBICHUS, TOJY4aeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAy4dHO-
MOMYJsIpHAs JIMTEpPATypa XUMHUYECKOTO COJEP)KaHMS, CIPABOYHBIE IOCOOUS, PECYpPCHI
WnTepHera), KpPUTHYECKH  OLIGHMBATh  NPOTUBOPEUMBYIO M  HEIOCTOBEPHYIO
uHGOpPMAITHIO;

YMEHHUE MPUMEHATH pa3Iu4yHblE METOJbl M 3aIlpochl NpU IOHCKE U OTOOpE
MH(GOPMALIMHA ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIsl BHIIIOJIHEHUSI YIEOHBIX U
MO3HABATENbHBIX 3a/ay ONpPEAENEHHOrO0 TUMa, MNPUOOpPETeHHE OmnbiTa B 00JACTH
UCIIOJIb30BaHUS  MH(OPMALMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTMH,  OBIJIAJICHUE
KYJBTYpOH aKTUBHOT'O HCIIOJIb30BaHUS PA3IMYHBIX OUCKOBBIX CUCTEM, CAMOCTOATEIHHO
BBIOMpaTh ONTHUMAJbHYIO (GOpMYy MpeaCTaBiIeHHs HMHPOPMALUUMU M HWUIHOCTPUPOBATH
penaeMble 3a7jaul HECIOKHBIMH CXeMaMu, IuarpaMmamu, IpyrumMu GopMaMu rpaduxu
U UX KOMOHMHAIIMSIMHU;

YMEHHE  HCIIONB30BaTh M aHAIM3UpOBaTh B Mpolecce  y4yeOHOM u
UCCIIEIOBATENIbCKONW  JCSITENIbBHOCTH WMH(OpPMAIMI0 O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIeH NpUpPOIHOM cpebl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHUA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B XO0J€ Aualiora U (WIM) JTUCKYCCUHU) IO CYIIECTBY
o0cyxaaeMoil TeMbl, (GOPMYyIUPOBATh CBOU NPEJIOKEHUS OTHOCUTEIBHO BBIOJHEHMS
NpeJI0KEHHON 3a/1auH;

YMEHUS NPEACTABIATh MOJTYyYEHHBIE PE3YNIbTAaThl IO3HABATENBHON JEATEIBHOCTU B
YCTHBIX M THMCbMEHHBIX TEKCTaxX; JejaTh MPE3CHTALMI0 PEe3YIbTaTOB BBITOJIHEHUS
XMMHUYECKOTO JKCIEpUMEHTa (JabopaTOpHOro OMbITa, JIA0OpaTOpHOH paldoThl IO
UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, y4EOHOTO NMPOEKTa);

YMEHHUS  y4eOHOro COTPYAHMYECTBAa CO CBEPCTHUKAMHM B  COBMECTHOM
MO3HABATEIbHOW W HCCIEIOBATEIBCKON NIE€ATEIbHOCTH MPH PELUIEHUU BO3HUKAIOIIMX
npoOseM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTVIACOBAHUS MO3UIMM (00CyXIeHus,
OOMEH MHEHHUSIMH, «MO3rOBBIE IITYPMbI», KOOPAMWHAIMS COBMECTHBIX JEHCTBUH,
OTIpeieNIeHe KPUTEPHUEB 10 OLIEHKE KaueCTBA BBIMOJIHEHHOW pabOThHI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe YUeOHbIE JeHCTBHS:

YMEHHE CaMOCTOATENIBHO OMNpEeAeNsATh LENu JesATENbHOCTH, IJIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATH W TMPH HEOOXOOUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeTbHOCTh, BHIOMpAaTh HambOosnee H(PQGEKTUBHBIE CHOCOOBI pelIeHHs YYeOHBIX U
MO3HABATENbHBIX  33/1a4, CAMOCTOSITENbHO  COCTaBISATh WJIH  KOPPEKTHPOBATh



MIPEAJIOKEHHBIN QITOPUTM ACUCTBUM NPU BBINOJIHEHUN 3aJaHUM C Y4ETOM IIOITYyYEHHS
HOBBIX 3HaHUN 00 wH3ydaeMmblX OOBEKTaX — BEIIECTBAX M PpEaKUUAX, OICHUBATh
COOTBETCTBHE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOW LEIH, YMEHUE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAIAracMble B YCIOBUU 3aJaHUM.
INPEJMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHIO O0S3aTENBHOTO COJEpPKaHUS,
YCTaHOBJICHHOT'O JIaHHOUW (enepanbHOil pabouell MporpaMMoid, BBIJEISIIOT: OCBOCHHBIE
00yyYaromMMHUCS Hay4HbIE 3HAHUS, YMEHHS U CIOCOOBI NeHCTBHM, crienuupudeckue s
npeaIMeTHOM 001acTh «XUMHUSI», BUJIBI IEATEIbHOCTH N0 MOTYyYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX YYEOHBIX M HOBBIX
CUTYyaLUsX.

K koHmy oOyueHus B 9 kJjiacce MpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTh y OOYUAIOLINXCS YMEHUI:

® DPACKpbIBaTh CMBIC]I OCHOBHBIX XUMHYECKHUX ITOHATUI: XUMHUYECKHUN DIIEMEHT,
aTOM, MOJIEKYJIa, NOH, KaTMOH, aHWOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJICHUSA, XUMHUYECKas
peakuusi, XUMHUYecKasi CBA3b, TEIUIOBOM 3((eKT peakuuu, MoJib, MOJSPHBINA
00BbEM,  pacTBOp,  OIJEKTPOJUTHI,  HEDJIEKTPOJUTHL,  AIEKTPOIUTHYECKAS
JMCCOIMallMs, pPEaKIUMM HOHHOrO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecue, oOpaTuMble UM  HEOOpaTHMble  PEaKIHH, OKHCIUTEIIbHO-
BOCCTAHOBHUTEIIBHBIE DPEAKIMH, OKHUCIMUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHUE,  aJIOTponusi,  aM(OTEpPHOCTb,  XHMHUYECKas  CBA3b
(KOoBaJIEHTHAs, MIOHHAs, METAJNINYECKas ), KPUCTAJUIMUECKAsT pEIIETKA, KOPPO3HUs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMMYECKOM PEaKUUH, NPEACIbHO IOIyCTUMAs
koHueHtpauus [1/IK BemecTsa;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX NOHITUN U NPUMEHATH
9T MOHATHS NIPU ONIMCAHUU BEUIECTB U UX NIPEBPAILCHUI;

® UCIOJIb30BATh XMMHUYECKYIO CUMBOJMKY JUIsl COCTaBJieHHsI (OpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIpPEACIATh BAJICHTHOCTb M CTENEHb OKUCIEHUS XHMHMUYECKUX DJIEMEHTOB B
COCIMHEHMSAX  Pa3jIW4YHOIO  COCTaBa, IPHUHAUIEKHOCTb  BEHIECTB K
ONpeAeNEHHOMY KJIacCy COE€IMHEHUN Mo (opMyliaM, BUJA XUMHYECKOM CBA3U
(KOBaJIeHTHasi, WOHHAs, METAJJIMYecKas) B HEOPraHMYECKUX COEJUHEHMSIX,
3apsil MOHA 10 XMMHUYECKOH (opmyrne, XapakTep cpeiibl B BOJHBIX PAacTBOPax
HEOPraHWYECKUX COCAWHEHMM, THUIl KPUCTAJUIMYECKOW PEHMETKH KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cMbIch llepmogmueckoro 3akona J[. WM. MeHnngeneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAHUE: ONMHUCHIBATh U XapaKTepU30BaTh TAOINYHYIO
dopmy Ilepuonmueckoit cUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHITHS
«rnaBHass moarpynna (A-rpynma)» u «mobouyHas noxarpymnmna (b-rpymma)y,
Majble U OOJblIME MEePHObl, COOTHOCUTh O0O3HAYEHHUS, KOTOphlE MUMEIOTCS B
NePUOTUIECKON TabNIUIEe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHsSI aTOMOB
XMMHUYECKUX 3JE€MEHTOB (COCTaB M 3aps] sapa, oOliee YHCiIO DJIEKTPOHOB U
pacrpesielieHHe UX 10  JJIEKTPOHHBIM  CJOSM), OOBSCHITH  0OIIUe
3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB JJIEMEHTOB M HMX COCIMHEHHHI B



npenenax MallblX MEpPUOJIOB M IJIABHBIX HOArPYNI € YY4ETOM CTPOEHHS HX
aTOMOB;

KJIaCCU(PUIUPOBATh XUMHUYECKHE OJIEMEHTbl, HEOPraHMYECKHE BEIECTBa,
XMMHUYECKHE PeaklMu (10 YUCIY U COCTaBy yYacTBYIOIIMX B PEAKIIMM BEILECTB,
1O TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHIO CTENeHEW OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMMUCHIBAThH) 00IIME U cienupUIecKre XUMUYECKIEe CBOMCTBA
NPOCTBIX W  CJHOXHBIX BELIECTB, IMOATBEpPXkAas ONHCAHWE [pUMEpaMu
MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XHMHMUYECKHX
peaKuuii;

COCTaBJISATh YPABHEHUS AJIEKTPOJMTUYECKON JUCCOLMALIMM KUCIOT, LIEN0Yed U
COJIeH, TOJNHBIE M COKpAlIEHHbIE YpaBHEHUS peakiuid HOHHOTO OOMEHa,
YPaBHEHHs pPEaKLMi, MMOATBEPKAAOIIMX CYIIECTBOBAHUE I€HETHUYECKOW CBA3U
MEX1y BEIECTBAMM Pa3JINYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBJIEHHS JIEKTPOHHOIO OajlaHCca ITUX peakUuid;
IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOYXHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAILEHHUN B Pa3IUYHbIX YCIOBUAX;
BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JeMEHTa Mo (popMysie COeIUHEHHUs], MaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOAUTH PAcUEThI 110 YPABHEHUIO XMUMHYECKON
peaxkuuu;

coONoIaTh TMpaBWiIa TOJIb30BAHUS XMMHUYECKOW MOCYZOH M J1abOpaTOpHBIM
o0opy/loBaHUEM, a TaKKe MpaBuiia OOpalIeHHs ¢ BEIECTBAMU B COOTBETCTBHUHU C
MHCTPYKUHUSIMH TIO BBIMOJIHEHUIO JAa0OpAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYCHUI0O U COOMpPAHUIO Ta3000pa3HbIX BELIECTB (aMMMakKa M YrIEKUCIIOTO
rasa);

IPOBOAMTh PEAKLMH, MOATBEPKJAIOIINE KAYECTBEHHBIM COCTAB Ppa3JIMYHBIX
BELIECTB: PaCllO3HABATh OMBITHBIM MyTEM XJIOPH]I-, OPOMUJI-, HOJIU/-, KApOOHAT-
, pocdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHMS M HOHBI
M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX
BELIECTB;

IPUMEHATh OCHOBHBIE ONEpPALMM MBICIUTEIBHON JEATENbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OO0O0OIlEHHE, CHCTEeMAaTU3alli0, BBIIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI36M — Ul M3Yy4YEHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKIuii, eCTeCTBEHHO-HaY4YHbIE METObI T03HAHUs — HAOII0ICHNE, U3MEPEHHUE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peasbHbIil U MBICIIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
9 KIIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne n/m f;:g:g;ﬁ:::lﬂne PAINCAOB 1 TEM Beero Kourpoabusie | IlpakTnueckue f:g;g)g):a]:;)]b“m e
padoThI padoThI pecypes
Paspnes 1. BenrecTBO M XUuMHYECKHE PeaKLMH
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 1 bubmmorexa [IOK
OCHOBHBIX Pa3JieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [IOK
peaknuit https://m.edsoo0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
XHMMHUYECKHE PEAKIH B PACTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznena 2. HemeTasIbI M X COCIUHEHUS
21 OO0mrast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
anemeHToB VIIA-rpynmel. 'ajoresst https://m.edsoo.ru/7f41a636
22| smewenros ViArpymies Cepan ét 6 utmtorexa LIOK
COCITHHEHIS https://m.edsoo.ru/7f41a636
OO61mas XxapaKTepUCTUKAa XMMHYECKUX Eu6amorexa LIOK
28 | onewentos VA-rpymmut. Asor, googopunx | T : ipem ds00 /71412636
24| swewenros Narpymies Visepot s 5 ) 2 uGmiorexa LIOK
KpEMEHHI H 11X COSMHEHTA https://m.edsoo0.ru/7f41a636
Wroro no pazneny 25
Pasznesn 3. MeTanibl M HX COeAMHEHUS
. bu6morexa [IOK
3.1 OO0mume cBOWCTBa METAIIIOB 4 https://m.edsg){).ruﬂf4la636
3.2 Baxneime MeTamibl 1 X COSTUHCHUS 16 1 2 but6mmoreka [JOK



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

https://m.edso0.ru/7f41a636

Wroro no pazneny 20
Pasznen 4. XuMus 1 OKpY/KAKOIIasi cpeia
4.1 BemecTBa 1 MmaTepuansl B ®KHU3HH UYEJIOBEKA 3 bubmorexa LIOK

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

Wroro no pazneny 3

PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INIOYPOYHOE INIAHUPOBAHHUE

9 KJIACC
N Koau4yecTBo yacos Tara DJIeKTPOHHBIE HU(POBHIE
u/n Tema ypoka Beero KonTpoabubie | IlpakTuuyeckue W3y4enus o0pa3oBare/bHbIE
padoThbI padoThbI pecypchl
[Tepuonnuecknii 3aKoH.

1 [Tepuognueckas cucrema 1 bubmuotexa [JOK
XHUMHYECKUX djeMeHToB /1. U. 01.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEpPHOCTH B U3MEHEHUU Bubmiorexa LIOK

2 CBOMCTB XHMHHCCKILX DJIMEHTOD . 02.09.2025 | https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoreka IIOK
HEOPraHUYECKHUX BELICCTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunn xuMu4deckol CBSI3H U THUITEI 1 bu6mmoreka [JOK
KPHUCTAJUTUYECKHUX PEIIETOK 09.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

5 «[loBTOpEHME U yrioyOieHue 1 1
3HaHMI OCHOBHBIX pa3JleNioB Kypca 15.09.2025
8 Kmacca»

Knaccudukanus XuMu4ecKkux Bubmorexa L[OK

6 PEAKIIIH IO PAsIIAHEM ! 16.09.2025 | https://m.edsoo.ru/00adbch0
IpU3HAKAM
IToHsiTHE O CKOPOCTH XMMHYECKOU BuGmmorexa LIOK

! peakii. [IOHATHE 0 roMor eHHBIX 1 22.09.2025 https://m.edsoo.ru/00adbe9a
Y TeTEPOreHHBIX PEaAKIHSIX
[Tonarue o xuMHUEeCKOM
paBHOBecuU. DaKTOPBI, BIUSIIOIHE Bu6miorexa [IOK

8 Ha CKOPOCTD XHMIHCCKOM PeaKitiu ! 23.09.2025 | https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHUYECKOT 0
paBHOBECHS



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

OKUCIUTEITHLHO-

bu6mmoreka [JOK

9 BOCCTAHOBHUTEIIbHBIC PEAKIIHH 29.09.2025 | https://m.edsoo.ru/00adcade
10| nccommatomn, Crmomme n oratie Buoterca LIOK
' 30.09.2025 | https://m.edsoo.ru/00adcd68
SJIEKTPOJTUTHI
11 HonHble ypaBHEHUS peakui bubmorexa [JOK
06.10.2025 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUI B CBETE MPEACTABIECHUN bu6mmoreka [JOK
00 3JIEKTPOIU THYECK O 07.10.2025 | https://m.edsoo.ru/00add5d8
JHCCOIUAITIN
o | e eotcra cont Bumorera LOK
. 13.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTHIECKOMN THCCOIUALINH
14 [Tonsarue o rugponuse conei bubmorexa IIOK
14.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001m1IeHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HAHUHN 20.10.2025 | https://m.edsoo.ru/00addd12
16 EIP:;ZTIEZCEESHI;??&OJ :HJI;UL;HBIX bubmmorexa TIOK
21.10.2025 | https://m.edsoo.ru/00addbfa
3aaud»
KonTtponbshas pabora Ne2 mo treme
17 «INEKTPOTUTHY eCKast bubmotexa [JOK
IUAcconuanusi. XMMUYECKUE 27.10.2025 | https://m.edsoo.ru/00addecO
pEeaKuu B pacTBOPax»
18| renocnon Revmcoene coofiorsa Buémitotera LIOK
' 28.10.2025 | https://m.edsoo.ru/00addfe2
Ha MpUMepe Xjopa
19| xommconns oaoiomma. nomyacmme Bu6motera LIOK
’ ’ 10.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTrueckast paborta Ne 2 o bubmoreka [IOK
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teme «[loyueHue consHon 11.11.2025 | https://m.edsoo.ru/00ade348
KHCIIOThI, U3yUYEHHE €€ CBOMCTB»
| Demeremeno e Bumorea 110K
’ 17.11.2025 | https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
29 OO6m1ast XxapakTeprCTHKA bubmotexa [JOK
aneMeHToB VIA-rpymmb 18.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOAU(PHUKAITUU
23 cepbl. Haxoxnenue cepol 1 €€ bubmotexa [JOK
COCIMHECHHI B IPUPO/IE. 24.11.2025 | https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPBI
2| gueccne n xavmmacota Bubmotera LIOK
. 25.11.2025 | https://m.edsoo.ru/00ade802
CBOICTBa
| g e Cepat i, BuGorera LOK
. 01.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHE
XWMHUYECKUE PEAKLIMH, JIEKAIINE B
OCHOBE MPOMBITIUIEHHOTO CITOco0a
26 MIOJIYYEHHS CEPHON KHUCIIOTBI. bubmmoreka LIOK
XUMHUYECKOE 3arpsi3HEeHHE 02.12.2025 | https://m.edsoo.ru/00adec8a
OKPYXAaroIIeH Cpebl
COEJIMHEHUSIMU CEPBI
27 Brrunciienne maccoBou J10im bu6mmoreka [JOK
BBIXO0JIa IPOAYKTA PEAKIIUU 08.12.2025 | https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTuka
| e VAT o Buorera LOK
’ 09.12.2025 | https://m.edsoo.ru/00adeea6
(bu3HYEeCKrEe B XUMUUYCCKHE
CBOMCTBa
29 fﬁﬁlﬁgg C(EI(/)I;II/(I:;IZZKII/II(G)JIH}/LIGHI/IG bubmorexa [TOK
’ 15.12.2025 | https://m.edsoo.ru/00adf004

Y IPUMEHEHUE
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[IpaxTueckas padorta Ne 3 mo

bu6mmoreka [JOK

30 TeMe «HOHquHHevaMMHaKa’ 16.12.2025 | https://m.edsoo.ru/00adf180
M3Yy4EHHUE €ro CBOMCTB»
31 A30THas KUCIIOTa, €€ PU3nUECKUe bubmmorexa [IOK
1 XUMHYECKHE CBOMCTBA 22.12.2025 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJICH
I o B 10K
’ . 23.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl
COCAMHECHHSIMH a30Ta
®ochop. Oxeun dhochopa (V) u
33 (docdopHas kucnora, Gpu3nIecKue bubmotexa [JOK
1 XUMHYECKHE CBOMCTBA, 29.12.2025 | https://m.edsoo.ru/00adf68a
HOJTyYeHHE
Ucnonb3zoBanue ¢pocdatos B
34 Ka4eCTBE MUHEPAIbHBIX bubmuorexa LIOK
ynoOpeHwuii. 3arpszHeHue 30.12.2025 | https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTtamu
| oo e B LOK
’ . 12.01.2026 | https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOWCTBA
Oxkcunel yriaepoaa, ux Gu3ndecKue
U XUMUYECKHE CBOMCTBA.
36 DKOIOru4ecKue mpooIeMbl bubmorexa [JOK
’ 13.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YTJepozaa
(1v)
37 YronbHast KUCJIOTA U €€ Cou bubmorexa TIOK
19.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas pabora Ne 4 mo
38 teme "[losrydeHne yriekuciaoro bubmuorexa LIOK
rasza. KauectBenHas peakiusi Ha 20.01.2026 | https://m.edsoo.ru/00ae027e
kapOoHaT-noH"
39 [TepBoHavaIbHBIC TOHSITHS 00 bubmotexa [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

OpraHUYeCKUX BEIIECTBAX KakK O 26.01.2026 | https://m.edsoo.ru/00ae054e
COCIIMHCHHUSX yriiepoa
40 Kpemuuii u ero coenuHeHus bubmorexa LIOK
27.01.2026 | https://m.edsoo.ru/00ae080a
[IpakTueckas paborta Ne 5.

a1 Pewenue skcrniepuMeHTalIbHbIX bubmmorexa [IOK
3a1a4 1o reMe «Baxuelimue 02.02.2026 | https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COCIMHCHUS

12| B v Bu6morexa LIOK

03.02.2026 | https://m.edsoo.ru/00ae0el8
COCHUHCHUS
OO6m1ast XapakTeprCTHKA
XUMHUYECKUX IJICMEHTOB —

43 MeTaJUIOB. MeTanimyecKkas CBI3b U bubmioreka [IOK
MeTaJJIMYeCKasi KPUCTaIMYeCcKast 09.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METAJIJIOB

. 10.02.2026 | https://m.edsoo.ru/00ael156
HaIpsHKSHUH METaIoB
O61ue criocoObl MoNTy4YeHus
g | s Com B Budmorera LOK
. 16.02.2026 | https://m.edsoo.ru/00ael156
peaxuuii, €CIM OJIMH U3 peareHTOB
COJIEPXKHUT MPUMECH
46 [TonsiTe 0 KOPPO3UU METAIIOB bubmorexa IIOK
17.02.2026 | https://m.edso0.ru/00ael278
47 Illenounbie METALIBI bubmorexa HOK
24.02.2026 | https://m.edsoo.ru/00ael4b2

48 OKcHUAbI ¥ TUAPOKCHUIBI HATPUSI U bu6moreka [JOK
KaJIust 02.03.2026 | https://m.edsoo.ru/00ael4b2

49 [Ile0ouHO3EMENBbHBIC METAJUIBI — bubmmotexa [JOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJIbIMii ¥ MarHUil 03.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxkneiimue coenuHeHNUs Kajlblys Bubmorexa HOK
10.03.2026 | https://m.edsoo.ru/00ael5e8
51 OO6o001IeHNE ¥ CHCTEMaTH3aIUS
3HAHUM 16.03.2026
52 KEcTkocTh BOABI M CITIOCOOKI €& bubmioreka [IOK
yCTpaHEHHS 17.03.2026 | https://m.edso0.ru/00ae1886
53 THeIID\f; I;{gg:sgcgﬁ(ﬁbﬁ ?\42’?0)151 bubmmorexa LIOK
v ,, 23.03.2026 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 [ p—— bu6mnoreka [JOK
24.03.2026 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIA H bubmoteka [JOK
THAPOKCHIA 06.04.2026 | https://m.edsoo.ru/00aelc64
bubmoteka [JOK
>6 Keneso 07.04.2026 https://m.edsgn.ru/Oan1d86
57 OKcuabl, THAPOKCUIIBI U COJTH bubmotexa [JOK
xenesa (1) u xenesa (111) 13.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe ¥ CHCTeMaTH3aAIUS
3HaHUU 14.04.2026
[IpakTueckas padorta Ne 7.
59 Penienne sxcnepuMeHTanbHbBIX bubmotexa [JOK
3am1a4 o reme «Baxkueiimune 20.04.2026 | https://m.edso0.ru/00ae3de8
METaJIJIbl U UX COCIUHEHUS
Brruuciienust no ypaBHEHUAM
XUMUYECKUX PEAKIUM, €CIH OJUH
60 U3 PEarcHTOB JlaH B U30BITKE UITH bubmoteka [JOK
COIEP)KUT MPUMECH. Brraucienus 21.04.2026 | https://m.edso0o.ru/00ael750
MAaCCOBOM 10JIM BBIXO/A MPOIYKTA
peakuuu
61 O06o001IeHNe U CHCTEeMaTH3aAIUS
3HaHUHN 27.04.2026
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Kontponbnas pabora Ned mo reme

62 2:(1)362;[3;11{;1;1{1;1;? METaJIbl U X 1 28.04.2026
63 BemectBa u Matepuasl B 1 bubmmorexa [IOK
IOBCENHEBHON KU3HU YEIIOBEKA 04.05.2026 | https://m.edsoo.ru/00ae350
64 XUMHYECKOE 3arpsi3HEHUE 1 bubmmorexa [IOK
OKpY’Karomieil cpesipl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubmmorexa [IOK
9KOJIOTHYECKUX MPOOJIeM 11.05.2026 | https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O0001IEHNE U 1 bubmmoreka LIOK
CHCTeMaTh3alus 3HAaHUH 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblii ypok. O0001IeHNE U 1 bubmuoreka LIOK
CHCTeMaTH3aLMsI 3HAHUH 18.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001mIEeHNE U 1 bubmmorexa [IOK
CHUCTeMaTH3alHs 3HAHUI 19.05.2026 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA

OCHOBHOI
OBPA30OBATEJILHOM MPOI'PAMMBI
9 KJIACC
ﬁ:ﬂ;epﬂeMoro IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHUSI 0OCHOBHOI 00pa3oBaTeILHOM
NMPorpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara

1 ITo Teme: «BemecTBo 1 XuMHUYECKast peaKkIys»

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHUWA: PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJUTHI, JJICKTPOJIUTHYECCKAsT JAMCCOIMAIINS, PEaKIMH HOHHOTOo OOMeEHa,
KaTaqu3aTop, XUMHUYECKOE pPAaBHOBECHE, OOpaTHUMbie W HEOOpaTUMBIC pEaKIIHH,
11 OKHCIIUTEIIbHOBOCCTAHOBUTENBHBIE  PEAaKLUH, OKHCIIUTEIIb,  BOCCTAaHOBHUTEIb,
OKHCJICHUE M BOCCTAHOBJIEHUE, aJUIOTPOIHUs, aM(POTEPHOCTb, XUMHUYECKAsl CBS3b
(koBajieHTHAasl, HMOHHAs, METAJUTMYECKas), KpUCTAJUIMUecKas pemiérka, CIJIaBbl,
CKOPOCTb XUMHUYECKON PEaKIINN

HUITIIOCTPUPOBATL B3aMMOCBA3bL OCHOBHBIX XUMHYCCKUX MMOHATHH U INPpUMCHATH 3TU

12 MOHSTHS TP OMMCAHUH BEIIECTB U UX MIPEBPAICHUIMA
13 COCTaBJISATh YPAaBHEHUS 3JIEKTPOIUTHUECKON U CCOLHALMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE M COKPAIEHHBIE YPABHEHUSI PEaKIIMii HOHHOTO 0OMeHa
14 pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA MOCPEICTBOM
COCTaBJICHMsI 3JIEKTPOHHOI'0 OaslaHca 3TUX peaKkLui
15 MIPOBOANTH PACUYETHI MO YPABHEHUIO XUMUUECKON peaKIuu
2 ITo Temam: «HemeTaiutel 1 X coeMHEHUS» U «MeETauIbl U UX COCTUHECHHSI

XapaKTepu30BaTh (OMHMCHIBaTh) OOIMEe M crnenu(uieckue XUMHYECKHE CBOMCTBA
2.1 IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK1asi ONMCAHUE NIPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUM

COCTaBJIAAITH YPABHCHUS peaKI_II/If/'I, NOATBCPXKAAOIIHNX CYHICCTBOBAHUC T'CHETHY ECKOM
CBA3KU MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.2

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3ZMOXKHOCTH
IIPOTEKAHUS XMMUYECKUX NIPEBPALICHUN B PA3JIMYHBIX YCIOBUIX

2.3

cliefoBaTh IpaBWJaM IOJb30BaHUS XUMHYECKOM TOCYHOM M J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKKe IpaBUiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMU 10 BBIIIOJIHEHUIO Ja00OPaTOPHBIX XUMHUUECKHUX OIBITOB IO MOJIY4YEHUIO
U COOMPAHUIO ra3000pa3HbIX BENIECTB (AMMHUAKa U YTIEKUCIIOro rasa)

2.4

IPOBOJIUTH PEAKINH, TIOATBEPIKIAIOIINE KAaUeCTBEHHBI COCTAaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM NYTEM XJIOpUI-, Opomua, HoaAuI, KapOoHaT, Qocdar,
CHJIMKAT, CyJb(aT, THIPOKCHINOHBI, KATHOHBI aMMOHUS, HOHBI H3yYEHHBIX METAJIIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB

2.5

3 ITo Teme: «XuMHS U OKpYKAKOLIAs Cpea

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnoHstuii: IIJ[K BemecTBa; koppo3us
METAJIOB

3.1

MPUMEHATH OCHOBHBIE OMEpallui MBICIUTEIBHON AEATEIbHOCTH — aHallU3 U CHUHTE3,
cpaBHEHHE, OOOOIICHHWE, CHCTEMATH3aIlMi0, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX
3.2 CBsI3e — Ui M3Y4YEHUsS] CBOWCTB BEHIECTB M  XUMHUYECKUX  pEaKIUH;
€CTECTBEHHOHAYYHbIEC METOOLl  IO3HAHWSI  —  HAOJIIOJEHHE, M3MEpEHHUE,
MOJICITUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN )




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
9 KVIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakius. [lopropenue

11

[lepnonnuecknii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHTos .M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XMMHYECKHX 3JE€MEHTOB MEPBBIX
TpEX MEpUOI0B, KaJIus, KaJblUsi U UX COCAUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM IJIEMEHTOB
B [leproanueckoil CHCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHUIbl XUMHUYECKOM CBSI3U. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM U BUJA XUMUYECKOU
cBsa3u. Knaccuukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB (MEXAYHapoAHas |
TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIMXCA K Ppa3JIMYHBIM KjaccaMm
HEOPraHWYECKUX COCIMHEHM, TEHETUYECKAs CBsA3b HEOPraHMUECKUX BEIIECTB

13

Knaccudpukanuss XUMHUECKUX pEeakUUil IO pa3M4HbIM IpH3HAKaM (I10 YMCIy M COCTaBy
YYacTBYIOIIMX B PEAKIUM BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCJIEHUS! XMMHUYECKHX 3JEMEHTOB, [0 OOPAaTUMOCTH, [0 YYacTHUIO KaTajlu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEaKLIUU, TePMOXUMUYECKUe ypaBHeHUs. [IoHsATHE 0 CKOPOCTH XUMHUYECKOM
peakuuu

14

[Tonsitue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loHITHe 0 rOMOreHHBIX U
reTeporeHHblx peakuusx. IloHsaTue o xumuueckom paBHOBecud. (DaKTOpPBI, BIMAOIIME HA
CKOPOCTb XMMHUUYECKOW PEAKLIMHU U TTOJIOKEHUE XUMUYECKOI0 PABHOBECHUS

1.5

OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC peaKkuuu, 3J'I€KTpOHHI;II71 OajnaHc OKHCJIMTCJIIBbHO-
BOCCTaHOBHUTEIHHOM pe€aKuuu. CocraBienue ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ C UCITOJIb30BAHUEM METOAA DJICKTPOHHOI'O OayaHca

1.6

Teopust 27EKTPOJUTUYECKON IUCCOLMALMU. OJIEKTPOJUTBI M HEJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLMALMU BEIIECTB C pa3JMYHBIMM BHJAMHU XHMHUYECKOW CBSI3H.
Crenenp mucconmanuu. CuibHbBle U cialble DIEKTPOJUTHL. Peakium HMOHHOrO OOMEHa.
VYcnoBus NpoTeKaHusl peakliiii MOHHOI0 OOMEHA, TIOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUS
peaknuii. CBoiicTBa KHCJIOT, OCHOBAaHMH U coiledl B CBeTe MpEACTaBIeHUH 00
ANEKTPOIUTHYECKON nucconmanuy. KauecTBeHHbIe peakiuu Ha MOHBIL. [loHATHE O ruaponmse
cosei

1.7

XUMUYECKUA OSKCHEPUMEHT: O3HAKOMJIEHHE C MOJAENISMU KPHUCTAJUIMUECKUX PEIIETOK
HEOPraHWYeCKUX BEIIEeCTB — METAJUIOB M HEMETAIIJIOB (TpaduTa U ajaMasa), CIIOKHBIX BEIleCTB
(xmopuma HaTpuUs); HCCIENOBaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakuud OT
BO3JICUCTBUS Pa3JIMUHBIX (PAKTOPOB; UCCIIEAO0BAHKUE AIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB,
mporecca JIUCCOLMALMKM  KHCIOT, wiejqouell M cojell  (BO3MOXHO  HCIOJIB30BaHUE
BHJIEOMATEPUAJIOB); IIPOBEAEHHUE ONbBITOB, WIIIOCTPUPYIOIINX TPU3HAKYU IPOTEKaHUs peaKuit
MOHHOrO oOMeHa (oOpa3oBaHMEe OcCajKa, BbIIENEHHE ra3a, oOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil (ropeHue,
peaKuuy pa3yioKEHUs, COCIMHEHHS); paCllO3HABAHNE HEOPraHWYECKUX BEILIECTB C MMOMOIIbIO
KayeCTBEHHbIX peaKlUil Ha HOHbI; pellIeHNE SKCIIEPUMEHTAJIbHBIX 3a1a4

Hemerannsr u ux COCAMHCHUA

2.1

OOmias xapakTepucTHKa ragoreHoB. OCOOEHHOCTU CTPOCHUsI aTOMOB, XapaKTepHbIE CTEIEHU
okucienus. CTpoeHue u Gpu3nMUecKre CBOMCTBA MPOCTHIX BEIIECTB — rajioreHOB. XUMHUECKHE
CBOMCTBAa Ha IpUMEpe XJopa (B3aMMOAEHCTBHE C METajulaMU, HEMETaJUIaMHU, LIEJI0YaMu).
Xnoposomopon. ConsHasg KHCIIOTa, XUMHYECKME CBOMCTBA, IIOJyY€HHUE, IPUMEHEHHE.
JleiicTBHMEe XJOpa W XJIOpPOBOAOPOJA Ha OPraHM3M 4YelIoBeKa. BakHeWlIne XJIOpUAbl U HX
HaxO0XJEHUE B IPUPOAE




2.2

Obmas xapakrepuctuka ayeMeHToB VIA-rpynnbl. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucineHus. CtpoeHue u (pusnueckue CBOICTBA MPOCTHIX BELIECTB —
KHCIOpOJa U cepbl. AJUTOTPONHBIE MOAUGBHUKALIUN KUCIOPOAA U Cepbl. XUMUYECKHE CBOICTBA
cepbl. CepoBoJiopol, CTpoeHue, (U3UUYECKHEe U XUMUYecKhe cBoicTBa. OKCHABI Cepbl Kak
MPEICTABUTENN KUCIOTHBIX OKCHIIOB. CepHasi Kuciaora, (GU3NIECKue U XMMUYECKHE CBOWCTBA
(obmme Kak TpEACTaBUTENS Kjacca KHCIOT W crenuduueckue). XUMUYECKHUE PEeaKIln,
JIeKAIMe B OCHOBE MPOMBIIIIEHHOTO CIOco0a TOJYYeHUsS] CEPHOM KUCIOTHL [IpuMeHeHwme.
Comu cepHOW KHUCJIOTBI, KQUeCTBEHHAsl peakius Ha cynbGpaT-uoH. HaxoxkmeHue cepbl U eé
COEIMHEHU B Npupoae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW CPENbl COEIUHEHUSIMU CEPBI
(KUCTIOTHBIE TOXAH, 3arpsA3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €ro Mpe10TBpaIICHHS

2.3

OOmas  xapaktepucTuka od1neMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, paclpocTpaHEHHE B MpUpoae, (usnueckue u
XUMHUYeckue cBoiictBa. KpyroBopor asora B mpupone. AMMHaK, ero (¢u3MYecKue u
XUMHUYECKHE CBOMCTBA, IoOJydeHHe M mnpuMeHeHue. CoiaM aMMOHMSA, HUX (QU3MUECKUE U
XMMHUYECKUE CBOMCTBaA, NpuMeHeHne. KauecTBeHHas peaklusi Ha MOHbl aMMOHMA. A30THas
KUCIIOTa, €€ moiyyeHue, GU3NUecKue M XMMHUYECKHe CBOMCTBa (0OIMe Kak MpeAcTaBUTEIs
KJlacca KUCJIOT U cnenuduueckue). Mcnonb3oBaHne HUTPATOB U coJiell aMMOHMSI B KauecTBe
MUHEpaJbHBIX yA00peHui. XUMHUYECKOE 3arpsi3HEHUE OKpPYKaloIled Cpelbl COCAUHEHHUSIMU
a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHHE BO3yXa, [I0YBbI U BOJIOEMOB)

24

®ocdop, amiorponHsle Moaudukanuu Qocdopa, Qusnueckue U XUMHUYECKHE CBOMCTBA.
Oxcua gochopa(V) u pochopnas kucnoTa, hpusnyeckue 1 XUMUYECKHUE CBOMCTBA, MTOJIy4YEHUE.
Vcnonb3zoBanue ¢pocdatoB B KauecTBE MUHEPAIbHBIX y100peHuit

2.5

Obmas xapakrepuctuka osyeMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHCIIEHUS. YTIJIEepoJ], aJUIOTPONHbIe MOAU(UKALIUY, PACIPOCTPAHEHUE
B mipupoje, (pusmyeckne m XUMHUYECKHE CBoWcTBa. AnjcopOiums. KpyroBopor yriepona B
npupozae. OKkcuapl yrieposaa, ux GU3HMUecKue U XUMHYECKHE CBOWMCTBA, JACUCTBUE HA YKUBBIC
OpPraHU3Mbl, MOJYYEHUE U NMPUMEHEHHE. DKOJIOTHYeCKHEe MPOOJIEMBbl, CBI3aHHBIE C OKCHUIOM
yraepona(lV); runoresa riobansHOr0 MOTEIIICHUS KIMMaTa ; TapHUKOBBIN 3((dekT. YronbHas
KHUCIOTa U e€ colM, UX (pu3nueckrue M XMMHUYECKHE CBOICTBa, MOJyYyeHUE M MPHMEHEHUE.
KauecTtBenHas peakiusi Ha kapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIbCKOM XO3sIiICTBE

2.6

[lepBoHavasibHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHHUAX YTIJiepoja
(MeTaH, 3TaH, J>TWUJIEH, alleTWJIEH, ATAHOJ, IVIMLEPHH, YKCyCHas kuciorta). X coctaB u
xuMmuyeckoe crtpoeHue. [loHaTre o OMONOrMYecKM Ba)KHBIX BEIIECTBAX: XKHpax, Oenkax,
YyII€BOJAX — W MX pPOJIM B KM3HU 4eloBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUIN

2.7

KpemHuii, ero ¢pusnueckue 1 XUMUYECKHE CBOMCTBA, MOJMy4YeHUEe U mpuMeHeHne. CoemHeHus
KkpeMHus B pupone. O6mume npencraienus o0 okcune kpemuusi(1V) u KpeMHHEBOI KHCIIOTE.
Cumukatel, WX WCHOOJB30BaHWE B OBITYy, MEIUIHMHE, MPOMBINIJIEHHOCTH. Baxueimme
CTpPOUTENbHBIE MaTEepHaNbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkeyne300eToH. [Ipobiemsbr
0€30I1aCHOT'0 M CII0JIb30BAHUS CTPOUTEIIBHBIX MAaTEPUAJIOB B ITOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: U3YYeHHE 00 pa3lioB HEOPraHMYECKUX BEIECTB, CBOWCTB COJISHOU
KHCJOTBI; IPOBE/IEHNE KAUECTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI U HAOJIOJeHIe TPU3HAKOB UX
MPOTEKaHUs; OMBITHI, OTpa)kaloIiye (U3NUYECKHME U XUMHUYECKHE CBOMCTBA rajoreHoB U MX
COeMHEHHH (BO3MOXKHO MCIIOJIb30BAaHHE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3lamu
XJIOPUIOB (TaTOTEHHUIOB); O3HAKOMIICHHE ¢ 00pa3IaMu cepbl €€ COCTUHEHUSIMU (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB); HAOIOAEHUE Ipolecca OOyriaMBaHUS caxapa IO0J
NeCTBUEM KOHILIGHTPHUPOBAHHOW CEpHOM KHUCJIOTHI; M3y4ye€HHE XHUMHUYECKUX CBOMICTB
pa30aBIeHHOM CEepHOM KHCIOTHI, IMPOBEJEHHE KAauyeCTBEHHOM peaklUuWu Ha cyib(haT-HOH U




HaOJIo/IeHNe TpH3HaKa €€ MPOTEKaHMS; O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOMCTBAMH a30Ta,
dochopa M uMX coeauHEeHUH (BO3MOXKHO MCIIOJIb30BAaHHWE BHACOMATEpUAJIOB), 00Opasmamu
a30THBIX U (POCHOpPHBIX YAOOpEHUH; IMOJIydyeHHE, COOMpaHHUE, PACIO3HABAaHWUE U H3YUYCHHE
CBOWCTB aMMHaKa; MpoOBe/leHNEe Ka4eCTBEHHBIX PeaKiHii Ha MOH aMMOHHS U (ochaT-uoH H
N3y4eHUE IPU3HAKOB MX MPOTEKAaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOMN
KHACIIOTBI C Meapl0 (BOSMOXKHO HCIIOJIb30BAHHE BHICOMATEPUANIOB); H3Y4YCHUE MOJENeH
KpUCTAJUTMYECKUX PEHIETOK anmmasa, rpadura, QyiiepeHa;

MeTamisl 1 ux COCAUHCHU A

3.1

OOm1as xapaKTepUCTHKa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU HMX TOJIOKEHUS B
IIepnonuueckon cucreme XxuMudeckux dnemeHToB [[.M. MenneneeBa u CTpOeHUsT aTOMOB.
Crpoenne MeramnoB. Metannndeckas CBA3b M METAIMYECKas KPUCTAJUIMYECKAs DPEHIETKA.
DNEeKTPOXUMHUYECKUN psiJl HAITPSLDKEHUI METaJIOB

3.2

dusznueckue U XUMHYECKHE CBOMCTBa MeTaiwioB. OOmmme crocoObl MOMydYeHUs METAJIOB.
[ToHsiTHE O KOPPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aUIMTHI UX OT Koppo3uu. CriaBsl
(cranp, YyryH, AIOPATIOMUHUN, OpOH3a) M X MPUMEHEHHE B ObITY M IPOMBIIIUIEHHOCTH

3.3

[[{esrounble MeTaiuibl: noyoxkeHue B [lepuognyeckoil cucreme XuMuU4ecKux snemenTos /.M.
MeneneeBa; CTpO€HHE HMX aTOMOB; HaxXOoXxjeHUE B mpupoje. Pu3nMyeckue U XUMHUYECKHE
cBoiicTBa (Ha mnpuMepe HaTpusi W Kaiaus). OKCHIBI M THAPOKCHUIBI HATPUS W Kajwus.
[IpuMeHeHu e MEeTOYHBIX METAJIJIOB U UX COCIMHEHUHN

3.4

[[{es0uHO3E€MENBHBIE METAJIBI MAarHU M KajnblUWil: nonoxeHnue B Ilepuoanmyeckoi cucreme
xuMmudeckux snemeHToB J[.M. MeHnjeneeBa; CTpOo€HUE MX aTOMOB; HaXOXJECHHUE B MPUPO/IE.
dusnyeckre 1 XUMHUYECKUE CBOIMCTBA Maruus U Kanblivd. BakHel1ne coequHEHUs KajlbIUs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuii: monoxxeHue B [leprnonnueckoit cucreme xumuueckux snemeHToB J[.M. Menneneea;
CTPOCHHME aToMa; HaxokjaeHue B mpupoje. duznueckue U XUMUYECKUE CBONCTBA aFOMUHUSL.
AmpoTepHbIC CBOMCTBA OKCHIA U TUIPOKCUIA ATFOMUHHS

3.6

Keneso: nonoxenue B Ilepuoauueckoil cucreme xumuueckux 3yemenToB /.M. Menneneena;
CTpOEHHE aToMa; HaxoXxAeHHe B mnpupojae. Puznueckue U XMMHUUYECKHE CBOWMCTBA Kelesa.
Oxkcunspl, rugpokcuansl 1 conu xene3a(ll) u xeneza(lll), ux cocras, cBoiicTBa U oTydeHHE

3.7

XUMHUYECKUM DKCIEPUMEHT: O3HAaKOMJEHHE C oOpasllaMd MeETalIoB U CILUIABOB, HX
(U3NYECKUMU  CBOWMCTBAMH;, H3Y4YCHHE pPE3YIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
WCIOJIb30BAaHUE BHUEOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA Kalblusi U
HATpUs C BOJOW (BO3MOXKHO HCIOJIb30BAaHHWE BHJICOMATEPHAJIOB); HMCCIICOBAHUE CBOWCTB
KECTKOM BOABI; TMpoIecca TOPEHHS Kene3a B KHUCIopojae (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB); TPU3HAKOB MPOTEKAHUs KAaYeCTBEHHBIX pEaKIMi Ha HWOHBI (MarHus,
KanpIus, amoMunaus, 1uaka, xkemesa(ll) u xemeza(lll), mexu(ll); mabmonenne u omucaHue
MPOLIECCOB  OKpAIIMBAHUSl IJJAMEHW WOHAMU HATpUsA, Kajdusi U KaJmblus (BO3MOXKHO
HCIIOJIb30BAHNE BUIEOMATEPUAIIOB);

XuMUs U OKpy>Karoias cpesa

4.1

HoBbie maTepuansl 1 TexHojoruu. BeliecTBa 1 MaTepuasbl B TOBCEAHEBHOM )KM3HH YEJIOBEKA.
XuMus U 310poBbe. be3onacHoe HMCIOJb30BaHUE BEIIECTB M XUMHUYCCKHX PEAKIUi B OBITY.
[TepBast momMoIs TPU XUMUYECKUX 0XKOTaX U OTPABJICHUSIX

4.2

OCHOBBI PKOJIOTUYECKOI IPaMOTHOCTH. XUMHUUYECKOE 3arpsizHeHne okpysxkatomien cpenst [11K.
Ponb xuMuM B pelieHHH 3KOJOTHYECKHX MmpodneM. [IpupomHble HCTOUHUKH YTIEBOIOPOIOB
(yronp, mpuUpOAHBI Ta3, HEPTh), MPOAYKTHl UX TepepaboTKH, HX pollb B OBITY U
MTPOMBITIICHHOCTH

4.3

XUMHUECKUH 3KCIEPUMEHT: U3yYE€HHE 00pa3lloB MaTepHasioB (CTEKJIO, CIIaBbl METAJUIOB,
MIOJIMMEPHbIE MaTEpHAJIbI)




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus, 9 knace/ [N'abpuensa O.C., O61mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Axunonepnoe obmectBo «M3narensbctBo «lIpocsemienuey.
METOANYECKHUE MATEPHUAJIbI JISI YUYUTEJIA

1.0.C.I'abpuensiy, I'.I".JIpicoBa «Xumus Metoauueckoe nocodue — 6a30BbIii ypOBEHB) -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XUMHsI B TECTaX, 3a7a4aX, YIPAKHEHUIX.
11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 9 kinacc: KoHTponbHbIE U
MPOBEPOYHBIE PabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u callT st yuutens «S1 uny Ha ypoK X UMUK
http://him. Iseptember.ru Enunas xomnexus LOP: [IpeameTHas komiekuus «XuUMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHEIE
skcniepuMeHThl: xumusi. Komekius Poccuiickoro o0mieo0pa3oBaTesibHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Becepoccuiickas onuMnuaza mMKOJIbHUKOB MO0 XUMUN
http://chem.rusolymp.ru Opranuueckas XuMusi: JIEKTPOHHBIA YUeOHUK I CpeaHen
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJISIHK: X AMHUSI

http://www.chemistry.ru JIucTaHITHOHHAS] OJIUMITHA/IA TT0 XUMHH
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNbHBINA MTPOEKT



MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMDbBI

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kopn
NPoBePSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pe3yJibTaTam
0a30BOT0 YPOBHSI OCBOCHM I OCHOBHOI1 00pa3oBaTe/IbHOI

NPOrpamMMbI OCHOBHOI'0 00111er0 00pa30BaHUsl HA OCHOBE
orocC

1

IIpencrasnenue:

1.1

0 MIO3HABAEMOCTH SIBICHUH MPHUPOJIbI, MOHUMaHUE OObEKTUBHOM
3HAYUMOCTH OCHOB XHUMHUYECKOM HAyKM Kak 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIEeH KYJIbTYphI
U IIPAKTUYECKOM JEATCIIBHOCTH 4YEJIOBEKAa B  YCIOBUAX
COBPEMEHHOI0 OOIECTBA; IOHMMAaHUE MECTa XUMHUU Cpeau
JPYTUX €CTECTBEHHBIX HAYK

1.2

O  HAy4YHBIX  METOJaX  IIO3HAaHHUA, B  TOM  YHCIE
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJaX MCCIECI0OBAHUS
BEIIECTB W M3YYCHHUS XUMUYECKUX pPEaAKIUi; yMeHHE
UCIIONIb30BAaTh MOJENHU JUIS OOBSICHEHHS] CTPOCHHSI aTOMOB U
MOJIEKYJ

1.3

0 cdepax NPoPEeCCHOHATLHOW AEATEIHHOCTH, CBSI3aHHBIX C
XMMHEH M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha
JIOCTIDKCHUSIX ~ XHMHYECKOH  HAyKM,  YTO  ITO3BOJIUT
oOydaromuMcs paccMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oynymed mpodeCCHOHATBLHONH JIEITEIBPHOCTH W CJeiaTh
OCO3HAHHBIN BBHIOOP XMMHHU Kak MPO(HILHOrO MpeaMeTa Npu
TIepexo0/ie Ha YPOBEHb CPEIHETO 00IIero oOpa3oBaHus

BJ'IEIJ]GHI/IG CHUCTEMOM XUMHNYECCKUX 3HAaHUU u YMCHUC
MNPUMCHATb CUCTEMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIINE XUMUUYECKUE TTOHATHS: XUMHUYCCKUHN DJIEMEHT, aTOM,
MOJIEKyJia, BEIIECTBO, TPOCTOE W  CIIOKHOE  BEIIECTBO,
OJTHOPOJIHASI ¥ HEOJHOPOIHASI CMECh, OTHOCHUTEIIHHBIE aTOMHASI
MOJICKYJISIpHAs MaCChl, KOJTMYECTBO BEIECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIH 00BEM, OKCHA, KHCJIOTa, OCHOBaHHE, COJb
(cpenmmsisi), XUMHUYECKas pEaklusl, pPEaKIUu COCTUHCHUS,
peaKuy Pa3oKEHHs, PEaKIMi 3aMEIICHUs, peakini OOMEeHa,
TETTOBOM 3PEKT peakinu, K30- U SHJOTCPMUIECKUE PEAKIIUU,
pacTBOp, MaccoBas OISl XUMUYECKOTO 3JIEMEHTa B COSTMHEHHUM,
MaccoBas O W TIPOIEHTHAs KOHIICHTPAIlUsl BEIECTBA B
pacTBope, SIpO aTroma, SJICKTPOHHBIA CJIOW aToMma, aTOMHas
opOuTanb, pamuyc aTroMa, BaJICHTHOCTh, CTETICHb OKHCIICHUS,
XUMHYECKas CBS3b, JJIEKTPOOTPULIATESIILHOCTD, TIONSIpHAS |
HETOJISPHast KOBAJICHTHASI CBSA3b, MOHHASI CBSA3b, METAJLTMYECKAs
CBs3b, KpUCTAUIMUECKass  pemérka (aTOMHas, HMOHHas,
METATUYeCKasi, MOJICKYJISIpHas), HMOH, KaTHUOH, AaHWOH,
AIIEKTPOJIUT U HEAJIEKTPOJIUT, AIEKTPOITUTHUECKAS! UCCOIUAIINS,
pEeaKIui MOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBHUTEIHHBIE




peakuuy, OKHUCINTENb M BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAQHOBJICHHE,  JJEKTPOJIU3, XUMHUUYECKOE PABHOBECHE,
oOpaTuMble M HEOOpaTHMbIE pPEaKLUUHU, CKOPOCTb XUMHUYECKOM
peakumu, karanusarop, [1/IK, koppo3ns MeTauioB, CIUIaBbI

2.2

OCHOBOTOJIAraloIINe 3aKOHbI XMMHH: 3aKOH COXPAHEHHSI MacChl,
nepuoanueckuil 3akoH [[.M. MenzeneeBa, 3aKk0OH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUM XUMHH: AaTOMHO-MOJIEKYJSIDHAs TEOpHUs, TEOpPHs
WIEKTPOJIUTUYECKON TUCCOLUALINN

Bnanenue OCHOBaMHU XUMHUYECKOMN TPaMOTHOCTH,
BKJTIOUAONIEN :

3.1

yYMEHHUE TMPaBUIBHO HCIIOIB30BaTh H3YYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIIE MHUHEPAIbHBIE yIOOPEHUS, METAILIbI
U CIUIaBBI, MPOIYKTHI MEPepadOTKU MPHUPOJHBIX HCTOYHHKOB
yIAEBOAOPOAOB (YIUIsl, TPHUPOTHOTO Ta3a, He(PpTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MIPOU3BOICTBE U TOHUMAaHKUE 3HAUCHUSI
KHUPOB, OCJIKOB, YTJIEBOJIOB Ui OpraHM3Ma YeJIOBEeKa; yMEHHE
MPOTHO3UPOBATH BJIMSHUE BEMIECTB U XUMUYECKUX IPOIIECCOB
Ha OPraH3M YeJIOBEKA U OKPYKAIONIYI0 MPUPOITHYIO CPEAY

3.2

YMEHUE HWHTETPUPOBATH XMMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTrux y4eOHBIX MPEIMETOB

3.3

HaJU4he OmbITa paboThl € Pa3IMYHBIMU HCTOYHHUKAMU
uHbpOpMallMi 1O XWUMHUU (HAydyHas W HAYYHO-TIOMYJISpHas
JUTEepaTypa, CIIOBapH, CIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBbEKTUBHO OLIEHWBATh MH(POPMAIIHIO O BEIIECTBAX, UX
IIPEBPALICHUAX M IPAKTUYECKOM INPUMEHEHUH U yMEHHUE
UCIOJIb30BaTh €€ JUIsl pellieHUs] y4eOHO-TI03HaBaTEeNbHbIX 33]1a4

Bitanenune OCHOBaMU MOHATUWHOTO arrapara 51
CHUMBOJIMYECKOTO SI3bIKa XHMHHU Uil COCTaBiIeHUsS (OpMYyI
HEOpPraHWYECKUX BELIECTB, YPABHEHMHM XMMUYECKUX PEaKIIUil;
ocHOBamMH  xuMmmuueckoi  Homenkmatypel  (IUPAC u
TPUBUAIBHON)

YMmenne  OOBACHATH  CBSI3b  IIOJIOKEHMS ~ DJIEMEHTa B
[leproguueckold CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj
a1pa, o0I11ee YUCIIO 3JIEKTPOHOB), pacipeesieHUeM IEKTPOHOB
M0 PHEPTreTUYECKUM YPOBHSAM aTOMOB IMEPBBIX TPEX MEPHOJIOB,
KaJIUsl ¥ KaJIbIUs

[IpencraBinenne O MNEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHYECKUX AJIEMEHTOB (paguyc aToma,
ANEKTPOOTPHUIATEIBHOCTD), MPOCTBIX U CIIOKHBIX BEHIECTB OT
MOJIOXKEHUsI 37eMeHTOB B Ilepuoanyeckoi cucreme (B MaybIx
MepUoJIax U TJIaBHBIX MOATPYMIAX) U AIEKTPOHHOTO CTPOCHUS
aToma

YMmenue Kinaccu@uImpoBaTh:




7.1

XUMHNYCCKHUC DJICMCHTEI

7.2 HEOpPraHMYECKHE BEIEeCTBA
7.3 XUMHUYECKHE peakluu
8 YMeHHUe OnpeIesiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKHX DIIEMEHTOB,
3apsi| HOHA
8.2 BUJI XUMHYECKON CBS3U U TUMN KPUCTATMYECKOW CTPYKTYPHI B
COCJTMHCHUSX
83 XapakTep cpeabl B BOJHBIX PAcTBOPAaxX BeEIIeCTB (KHUCIOT,
OCHOBaHUIN)
8.4 OKHCIIUTETh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakrepuzoBaTh (U3UUYECKHUE U  XHUMHUYECKHUE
CBOICTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPOJ, TpaduT, aamas,
9.1 KpeMHHUH, a30T, pocdop, cepa, XjIop, HATPUN, KAITUN, MArHUH,
KaJIBLIMH, aTFOMUHUH, JKEJIe30)
CJIOXKHBIX BEIECTB, B TOM YHUCJIC WX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJIOPOBOJIOPOJ, CEPOBOJOPO/, OKCUABI U TUAPOKCHUIBI
MetaioB I-IA rpynn, amromunaus, menu (1l), muHka, *xenesa
9.2 (1 u 1), oxcuaer yraepoma (I u 1V), xpemuus (1V), azota u
docdopa (Il u V), ceper (IV u VI), cepuucras, cepnas,
a3oTHcTas, a30THast, ¢ocdopHas, yroibHas, KPEeMHHUEBAs
KHCJIOTA U UX COJIM)
MPOTHO3MPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B
93 3aBHCHMOCTH OT HX COCTaBa H CTPOCHH, IPHMEHEHHE BELICCTB
B 3aBUCHMOCTH OT WX CBOKMCTB, BO3MOXHOCTb IPOTCKAHHMSI
XUMHYCCKHUX MPEBPACHUH B Pa3IMUHBIX YCIOBUAX
10 yMeHI/IeU COCTaBIIATh MOJICKYJIIPHbIC W HWOHHBIC YypaBHCHUS
peaxiuii, B TOM 4HcClie:
10.1 peakiuii HFOHHOrO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEAKIIUN
103 WUTIOCTPUPYIOMUX XUMUYECKUE CBOWCTBA M3YYCHHBIX KIIACCOB
(TpyIIn) HEOpraHMYECKHUX BEIIECTB
10.4 MIOITBEPIKTAIOIIUX TEHETHYECKYIO B3aMOCBSI3b MEX Y HUMU
11 YMeHHe BBIUYUCIATH (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU
11.2 MAacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHECHUSAM XMUMHUYECKHUX PEAKIMA ¥ HAXOUTh KOJUYECTBO
BEIECTBA, 00BEM M MAacCy PEareHTOB MJIU MPOJAYKTOB PEAKIIUU
12 Bnanenue (3HaHne OCHOB):
12.1 OCHOBHBIMHM METOJaMH HAy4YHOr'O TO3HaHUsl (HaOIIOJeHUE,




U3MEpEHUe, SKCIEPUMEHT, MOJEIMPOBAHHUE) NPU H3YYEHUU
BELIECTB M XMMHMYECKHUX SIBIICHUH; yMeHHe C(HOpMYIUpOBaThH
po0JIeMY M MPEUIOKUTH MYTH €€ pereHust

12.2

O0e3zomacHOi  pabOTBI C  XUMHUYECKMMHU  BEIECTBaMH,
XUMUYECKOU MTOCY0M U JJabOpaTOPHBIM 000PYIOBAHUEM

12.3

mpaBuiaMu  Oe3omacHOro  oOpalieHusi C  BEIIEeCTBaMHU,
WCIIOJIb3YEMBIMU B TOBCEHEBHOM  KW3HH, TpaBUIaMU
TOBEJICHUSI B IEJSIX COEpPEeKeHHUS 370POBbsI M OKPYXKAIOIICH
NPUPOJHON  cpelpl;  MOHMMaHWe  Bpena  (OMAacHOCTH)
BO3JICUCTBUSl HA >KUBBIE OPraHU3MBI OINpPECIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIICHHMS] W TIPEAOTBPAICHHS WX BPEIHOTO
BO3JIEUCTBUS

13

Hanuuune MPAKTUYICCKHX HaBBIKOB IJIAaHUPOBAHUA 141
OCYHICCTBJICHUA CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3y4eHHEe U oOmnHucaHue (UINUYECKUX CBOWCTB BEIIECTB;
O3HaKOMJIEHHE C (PU3NYECKUMU M XUMHUYECKUMU SIBICHUIMU;
OTIBITHI, WJUTIOCTPUPYIOIINAE MPU3HAKA MPOTEKAHUS XUMAYECKUAX
peakuui

13.2

U3y4eHHe CII0co00B pa3aeieHUs] cMecer

13.3

MOJIy4YeHUE KHUCJIOPOJa M M3YYEHHE €ro CBOWCTB; IMOJIy4YEeHHUE
BOJIOPO/Ia ¥ M3YYECHUE €Tr0 CBOMCTB; MOJIYYEHHUE YIJIEKUCIOTO
raza u U3y4eHHUE €ro CBOMCTB; MOJIYyYEHHE aMMHUAaKa U U3y4YECHUE
€ro CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOW JOJEH
pPAacTBOPEHHOI'O BELIECTBA

135

NpUMEHEHNEe WHAWKATOpOB (TakMyca, METWIOpaHXa |
denondranenna) UIA ONpeNeNeHUs XapakTepa Cpelasl B
pacTBOpax KUCJIOT U HIEN0YEn

13.6

WCCIIEZIOBAHME U OIKMCAHUE CBOWCTB HEOPraHMYECKHX BEIECTB
pa3MUHBIX KJIACCOB; H3YYEHUE B3aMMOJCUCTBHS KUCIOT C
MeTajylaMi,  OKCHJaMH  METaJJIOB,  pPacTBOPUMBIMH U
HEpaCTBOPUMBIMU  OCHOBAHMSIMHM,  COJSIMHM;,  TOJIy4E€HHE
HEpPaCTBOPUMBIX OCHOBAHUMW; BBITECHEHHE OJHOrO0 MeTallia
IpyTMM M3 pacTBOpa COJHM; HCCIEA0BaHHE aM(pOTEPHBIX
CBOMCTB T'HJJPOKCHJIOB AJIFOMUHUS U IIMHKA

13.7

pELICHHE SKCIEPUMEHTAIBHBIX 3aAady no TemaM: «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCAUHEHHI»; «DJIEKTPOJIUTHYECKAST
JUcconManus»; «Baxuelne HeMeTaaabl U UX COCIMHECHUS Y,
«BaxHelnmme MeTamIbl U UX COSTUHEHUS»

13.8

XMUMHUYECKHE SKCIEPUMEHTHI, WUIIOCTPUPYIOUINE MPU3HAKU
NPOTeKaHHWs PEaKIii HMOHHOTO OOMEHa; KaueCTBEHHBIC
peaKkiuu Ha TMPHUCYTCTBYIONIME B BOJHBIX PAcTBOpPaxX HOHBI:
xjnopua-, Opomua-, woauna-, cyiaedar-, docdar-, xkapOoHaT-,
CHJIMKAT-aHUOHBI, THAPOKCUI-MOHBI, KAaTHOHBI ~aMMOHHUS,
MarHus, KalbllMsi, aJlOMHUHHS, jkene3a (2+) u xeneza (3+),




Menu (2+), nuHKa

14 YMmeHnue:

MPEJICTABIATh PE3YNIBTAThl AKCIIEPUMEHTa B (DOpPME BBIBOJIOB,
14.1 JIOKa3aTeNIbCTB, TPaUKOB U TAOJIHI] ¥ BBISBIISATH SMITUPUUSCKUE

3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXJY peaJbHO HAOII0JaeMbIMU
14.2 XUMHYECKUMH SBJICHUSIMH U TMPOIIECCAMU, MPOUCXOSIIUMU B

Makpo- M MHUKPOMHpE, OOBACHATH MPUYUHBI MHOT000pa3us
BEILIECTB




HEPEYEHD JIEMEHTOB COAEPXXAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 29K3AMEHE 110 XUMHUH

Kon

HpOBepﬂeMLlﬁ JIEMCHT COACPKAHUA

1

HepBOHaLIaJIBHI)Ie XUMHNYCCKHUC ITOHATHA

11

Uuctele BemecTBa U cMech. CiocoObl pa3ielieHus cMecei

1.2

ATOMEBI U MOJICKYIJIBI. XumMudeckue 3neMeHThl. CUMBOJIBI XUMHUYECKUX
OJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

Xumudeckas ¢popmyiia. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
CrereHb OKUCIEHUS

14

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHoOcUTEIbHAs aTOMHAs Macca.
OTtHocuTenbHAS MOJICKYJIIpHAsA Macca. MaccoBas J0JI1 XUMHUYCCKOI'O
OJICMCHTA B COCAUMHCHHUU

1.5

KonunuectBo BemectBa. Monbs. MounsgpHas macca. MousipHblid 00BbEM
ra3oB. B3auMoCBs3b KOJIMYECTBA, MAaCChl M YNCJIA CTPYKTYPHBIX €IMHHIL
BEIIIECTBA

1.6

du3nyeckue W XUMHUUECKHE SBJIICHHS. XHUMHUUECKas peakuuda H ee
IIPU3HAKU. 3akoH COXpaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpPaBHCHHA

Ilepuognueckumii 3akoH u Ilepuonnueckas cucTeMa XUMHYECKHUX
anementoB /.M. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuognueckmii  3axkoH. Ilepuonuueckas cHUCTEMa XUMHYECKHUX
anemenToB .. Menneneesa. [lepuoast u rpymnmbl. QU3NYECKU CMBICIT
MOPSIKOBOTO HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIBI AIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M30Tombl. DNEKTPOHBI.
CtpoeHHUe DIIGKTPOHHBIX 000JIOUEK aTOMOB MepBBIX 20 XUMHUYECKHUX
sneMmeHToB [leproanueckon cucremsl JI.1. MeHeneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XHMHYECKHX 3JIEMEHTOB
nepBbIX TpPEX MEpUONIOB, Kaius, Kaubuug (paguyca aToMOB,
ANIEKTPOOTPUIATEIBHOCTH,  METAUIMYECKUX W HEMETAJNIMYECKUX
CBOWCTB) M MX COEJMHEHUIN B COOTBETCTBHUH C IOJIO)KEHUEM JIEMEHTOB B
Ilepnonuueckoil CUCTEME U CTPOCHUEM MX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuueckas cBs3b. KoBajeHTHas (MojisipHass W HETOJSApHAs) CBS3b.
DIeKTPOOTPUIIATEILHOCTh XUMHYECKUX dJIEMEHTOB. VOHHas CBS3b.
Merauinueckas CBA3b

3.2

Tunel KpUCTATTMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METAJIIMIYECKas ),
3aBUCHMOCTH CBOMCTB BEILIECTBA OT THIIA KPUCTAUIMYECKON PEIIETKH U
BHJa XUMHYECKOU CBSA3U

Baxwuernime npeacTaBUTENM HEOPraHUYECKHUX BemiecTB. Hemeramsl u
HUX COeIUHEHNI. MeTaIbl U UX COEUHEHUSI

4.1

Knaccupukanmus W HOMEHKIATypa HEOPraHWMYECKUX COCTUHCHUM:
OKCHUJIOB (COJIeOOpa3yroline: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HeconieoOpa3yromniie;  OCHOBaHMW  (MEMOYM U HEPaCTBOPUMBIE
OCHOBaHUS1); KHUCIOT (KUCJIOpOJACOAepKalue | OECKUCIOPOIHBIE,




OJTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCITBIX)

4.2

Ou3NYEeCKUe U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOpO/AA, XJOpa, KHCJIOpoaa, cepwl, aszora, ¢ocdopa, yriepona,
KpEeMHUs

4.3

OuU3NYeCKUE M XHUMHUYECKHE CBOMCTBA NPOCTBHIX BEIIECTB-METAJIOB:
JIUTHSI, HATPUS, Kajaus, MAarHus MW KajblMs, QIIOMHHHS, >Keles3a.
DIEKTPOXUMHUYECKUN PSIJT HAIPSIKEHU I METAIIJIOB

4.4

Ou3n4YecKkue W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAUHEHUHN
HEMETAJUIOB: XJIOPOBOJIOPO/IAa, CEPOBOIOPOJIA, aMMHUAKA

4.5

®u3nyueckue U XMMHUUYECKUE CBOMCTBA OKCHIIOB HemeTauioB: cephl (1V,
VI), azorta(ll, IV, V), dochopa(lll, V), yriepoma(ll, 1V), kpemuus(I1V).
[TonydyeHnue oKCHUI0B HEMETAIIJIOB

4.6

Xumudeckue cBoMcTBa okcuaoB: MetawioB IA-IIIA rpynm, nwmHKa,
meau(11) u xxenesa(ll, 111). Tlony4yenne OKCHIOB METAJIIOB

4.7

XUMUYEeCKHe CBOMCTBA OCHOBaHMI M aM(pOTEpHBIX THUIPOKCHIIOB (Ha
npuMepe THUIIPOKCUIOB alllOMUHUS, Keie3a, LuHKa). [lomyuenue
OCHOBaHUM U aM(pOTEPHBIX THIPOKCUIOB

4.8

OO0mue  XUMHUYECKHE  CBOMCTBA  KHCIOT:  XJIOPOBOIOPOJHOM,
CEpPOBOJIOPOJHOM,  CEpPHUCTOW, CEpHOM, a30THOHW,  ¢ochHOpHOH,
KPEMHHEBO, YT OJIBHOM. OcoOsle XAMUYECKHUE CBOMCTBaA
KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [lonydeHne Kuciaor

4.9

OO611ue xuMHUYecKHue cBOMCTBa cpeiHux coneil. [lonyuenue coneit

4.10

[Tonyyenue, coOupaHue, pacHno3HaBaHHWE BOAOPOJA, KHUCIOPOJa,
aMMHaKa, YIIIEKHCIOro ra3a B JabopaTopun
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[Tonyuenne amMMmmuaka, CEpHOW M a30THOM KHCIJIOT B IIPOMBIIUIEHHOCTH.
OO6mre crmocoObl MOTYyYSHUS] METAIJIOB

4.12

I'eneTnueckas cBs3b MCKIAY KiIaCCaMU HCOPTaHUYCCKUX COG,ZII/IHCHI/Iﬁ

XHWMHUYECKUE PEAKIIMH

5.1

Knaccudukanus XuMUYeCKUX peakmuii MO pa3iIndHBIM MPU3HAKAM: IO
YUCIIy M COCTaBy YYAaCTBYIOLUIMX B PEAKLUU BEIIECTB, 10 TEIUIOBOMY
3P PeKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHNSI XMMUYECKUX JIEMEHTOB

5.2

TerumoBoit  3dexT  XuMHUECKOH  peakuuu, TEPMOXHUMHYECKHUE
YpaBHEHHsA. ODK30- U DHIOTEPMUUYECKHE DPEAKUUH. TepMOXUMHUYECKUE
YpaBHEHHUS

5.3

OKHCIUTEIBHOBOCCTAHOBUTEIIBHEIC PCAKIINH. Oxucaurenu 141
BOCCTAHOBHUTCIIN. Hpoueccm OKHUCJICHUA n BOCCTAHOBJICHMUA.
SHGKTPOHHBIIZ OajlaHC OKHUCIIUTEIFHOBOCCTAHOBUTEILHOM PCaKInn

5.4

Teopuss  IMEKTPOJUTHUECKOW  auccormanud. KaTHOHBI, aHUOHBI.
DIEKTPONMUTEl U HEIIEKTPOIuThl. CHIBHBIE W CIIa0ble 3JEKTPOIHUTHI.
CreneHp gucconuanun

5.5

Peakiun moHHOro oOMEHa. YCIOBHS NPOTEKaHUS PEaKIMi HOHHOTO
oOMeHa, MOJHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIIHiA

X¥MHS ¥ OKPYKAIOILAs Cpesia




6.1

BemectBa n MaTcpHalibl B MOBCEIHEBHOM KU3HU 4YeI0BeKa. bezonacHoe
HCIIOJIB30BaHHUC BCIICCTB N XHMHYCCKHX peaKHI/IfI B J'Ia60paT0pI/II/I nu
6I>ITy. HepBasl IMOMOIIb IIPHU XUMHYCCKUX OJKOI'daX WM OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroled cpesbl (KUCIOTHBIE [TOXK/]IH,
3arpsi3HEHUE  TOYBBI, BO3JyXa W  BOJOEMOB), CIOCOOBI  €ro
npenotrBpameHuss [IpenenvHas gomycTUMasi KOHIICHTPAIMS BEIICCTB
(ITAK). Ponp XxuMuM B peHIEHUU SKOJOTHUECKUX MpoOiIeM. YCuieHue
napHUKoBOro d(dexra, paspyiieHrne 030HOBOTO CIIOs

6.3

[Ipumenenue cepbl, azota, Gocdopa, yriaepoaa, KpeMHHS €U UX
COCIMHEHUN B OBITY, MEIHIMHE, MPOMBIIIJICHHOCTH M CEJIbCKOM
xo3stiictBe. [IpumeHeHuWe MeTauioB UM CIJIaBOB  (CTajb, YYIYyH,
JIOPATIOMUHUM, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH UX COEIUHEHHH.
[ToHATHE O KOPPO3MM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI MX OT
KOPpO3HH

6.4

[TpupogHble MCTOYHUKH YIIIEBOAOPOAOB (Yroib, HPUPOIHBIA ras,
He(Th), MPOAYKTHl HX MepepadoTku (OEH3MH), UX POJb B OBITY U
IPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHble TMOHATHA 00 OpPraHMYECKUX BEIIECTBAX Kak o
COCIMHEHMAX YyriiepoAa (MeTaH, »53TaH, OSTWIEH, aleTHIEH, 3TaHoJI,
TJUIEPUH, YKCycHas KkucioTa). lloHsTHe O OHMOJIOTMYECKH BaKHBIX
BEIIIECTBAX: KUPaX, OeIKaxX, YIIeBOAaX — M UX POJIM B )KU3HU YeJIOBEKa

Pacuértrr:

7.1

1o opMysaM XUMHUYECKUX COCTUHECHUM

7.2

Macchl (MacCcoBOW) J0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKNM YPABHCHUAM
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