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COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepuonnueckunn 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 2JIeMEHTOB /[l
N. Menaeneea. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B

M3MEHEHUU CBOWCTB XMMHMYECKHUX IEMEHTOB IEPBBIX TPEX MEPHUOIOB, Kajlus, KaJIbLUSA U
UX COCOUHEHMM B COOTBETCTBUHM C IIOJIOKCHMEM DJJeMEHTOB B llepuoauueckoil cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHMYECKOM CBSI3H. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3HU.

Knaccudpukanus v HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBbIM KJIaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTUdecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccupukanus XMMHYECKUX peakLUUi M0 pa3IMyHbIM MpHU3HAKaM (110 YUCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEUIECTB, MO TemIoBoMY 3(deKry, Mo H3MEHEHHUIO CTereHeH
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, [0 OOpaTUMOCTH, M0 Y4YacTHUIO KaTajau3aTopa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKAE YPABHEHUS.

[lonatue o ckopoctu xumuyeckod peakuuu. IloHsaTHe 006 OOpaTHMMBIX U HEOOPATHUMBIX
XUMHUECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. Ilonsarne o XxumuueckoM paBHOBecud. DaKTOpbI, BIHAIOIIAE HA CKOPOCTh
XUMHUYECKOHN PEAKIIUU U TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLMHU, JJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBleHHE YPAaBHEHUH OKHMCIUTEIIbHO-BOCCTAaHOBHUTEIbHBIX
peakImii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOTO OasaHca.

Teopust >neKTPOTUTHUECKON AMCCOLMALMU. DIEKTPOJIUTHl U HEAIEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHM3M [HCCOLMALIMM BEUIECTB C PA3IMUYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanyy. CUIBHBIE U CJIa0bIe JIEKTPOJIUTHI.

Peakuuu moHHoro o6meHa. YciloBUSI MPOTEKaHUS peakUUi MOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHWYECKHUX BEIIECTB —
METAJJIOB M HEeMeTauioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAa HaTpHs),
UCCIIEA0BAHUE 3aBUCUMOCTU CKOPOCTM XHMWUYECKOW pEAKLUUU OT BO3JAEHUCTBUS pPa3IUYHBIX
(bakTOpoB, HCCIETOBaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpolecca AUCCOLUAIIIN
KHCJIOT, IIeJI0Uel U coslel (BO3MOKHO MCIIOIb30BaHUE BUJIEO MAaTEPHAIIOB),

MPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIMX TNPHU3HAKH IPOTEKAHUS PEAKIUd HOHHOTO
obmena (oOpa3zoBaHME OcajKa, BbIJENEHHE Ta3a, OOpa3oBaHHE  BOJBI),  OIBITOB,
WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3NoXeHUsi, COEIMHEHMs), pAclO3HAaBaHHWE HEOPraHMYECKHWX BEIIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIINN HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtayibl 1 MX coeJHHEHUSA

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crerieHu okucieHus. CtpoeHue M (U3NYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XHWMHYECKHE CBOWCTBA Ha MpUMeEpe XJopa (B3aUMOJCHCTBHE C METallJIaMH, HEMETaJNIaMU,
miesnodyamu).  Xsoposopopod. ConsiHash KHUCIOTa, XMMHMUYECKHE CBOMWCTBA, IOJIyYEHHUE,



IIpUMeHeHHue. [[eficTBHe XJ10pa U XJIOPOBOJOPOIa HA OPraHU3M 4eJloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJCHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-Tpymmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (U3NYECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMNA KUCIOPOJIa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOAOpOA, CTpoeHHUe, (U3NYECKHe M XUMHUYecKHe cBoiicTBa. OKCHIbI cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKUEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak MpeNcTaBUTENs Kiacca KUCJIOT M creuududeckue). XHUMHUYECKHUE pPEaKluu,
JIeKallie B OCHOBE MPOMBIIUICHHOTO CIOc0o0a IONy4eHHUsT CEpHOM KHCIOTHL IlpumeneHue
cepHOM KucioThl. ColM CepHOM KUCIOThI, KAUECTBEHHAs peaklus Ha cyiabdaTr-uoH. Haxoxnenue
ceppl M €€ coeAuHEeHUW B npupoAe. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXIU, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepucTuka 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUsA. A30T, pacHpoCTpaHEHHWE B MNpuUpoae, (usnueckue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue 1 XMMUYeCKHUe
CBOMCTBA, MoJly4eHHue U npumeHeHue. Coau aMMOHHUS, UX (PU3NYECKUE U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJydeHHE,
¢usnyeckne W XMMHUYECKHE CBOMCTBa (0OmIMe Kak TNpPEACTAaBUTENs Kiacca KHCIOT |
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB U COJEH aMMOHHUS B KayecTBE MHUHEPaJIbHBIX
ynoOpeHuii. XMMHUYECKOe 3arps3HCHUE OKPYXKAIOMICH CpPeIbl COSAMHCHHMSIME a30Ta (KUCIOTHBIC
JOXKM, 3arpsi3HEHHE BO3/yXa, MOYBbl U BOA0EMOB). Pochop, ammoTponmHble MOAUPHUKALUN
dochopa, dpuznyeckne n xummuueckue cpoiictBa. Oxcua dochopa (V) u pochopHas kucioTa,
¢usnyeckue M XUMHUYECKHE CBOMcTBa, mosyueHue. Vcnosnb3oBanue QochaToB B KauecTBe
MUHEPAJIBHBIX yI0OpPEHUII.

OOmast xapaktepuctuka 3neMeHTOB I[IVA-rpymnmnbel. OcoO€HHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHbIE CTETIEHNU OKHUCIIEHUs. YTJIEepo/, aJlFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoje, Gpusnueckue 1 XUMU4ecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B Ipupoe.
Oxcuppl yriaeposaa, ux QU3ndeckue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKHUBBIE OPTaHU3MBbI,
HOJy4eHUE U NPUMEHEHHe. DKOJOTHYeCKHe MPOoOIeMbl, CBI3aHHbIe ¢ okcuaoM yraepoaa (1V),
TUIOTE3a INI00aJbHOTO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3pdexT. YronpHas Kuciora U eé
CONM, UX (pU3MUECKHUEe M XUMHUYECKHE CBOICTBa, MOJydeHUe M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHsl. lcmonb3oBanue  kapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeTaH, JTaH, ATWJEH, AalEeTUJEeH, ATaHOJ, TIJMIEPHH, YyKCycHas Kkuciora). IIpupoaHsie
WUCTOYHUKU YIJIEBOJAOPOJOB (Yroib, HPUPOJHBIM Ta3, HedTh), MPOAYKTHI HX NepepadoTKu
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KU3HU 4YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOMCTBA, MOJy4yeHHUE U NPHUMEHEHHE.
CoenuHenuss KpeMmHusi B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUueBoi kuciote. CUITMKATHI, UX MCIIOJIb30BAHKUE B OBITY, B IPOMBIIIIJIEHHOCTH. BaxkHeiiue
CTPOUTENIbHBIE MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [IpoGiembl
0€3011acCHOT0 HCIOIb30BAHMSI CTPOUTEIBHBIX MaTEPHATIOB B MIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 0Opa3I[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHMCIIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NYECKUe U XUMHUYECKUE CBOICTBA TaJOr€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00pasliaMu XJIOPUIOB (TalOTEHUIOB),
O3HAKOMJIEHHE ¢ oOpasnamMu cepbl M €€ COEQUHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJiCOMATEpHaOB), HaOJIoAeHHWEe Tporecca oOOyrJIMBaHUS — caxapa IOja  JieHCTBHEM



KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOI CepHOM
KHCIIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluuy Ha cynb(aT-uoOH W HaONoleHue MpHu3Haka eé
NPOTEKaHHs, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa W ux coenuHeHHN
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX U PoCcPOpPHBIX YA0OpEHUH,
MOJIy4eHHe, COoOMpaHue, pacro3HaBaHUE W HW3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KAueCTBEHHBIX peakuuid Ha HOH aMMOHHUS U ¢ocaT-uOH U HU3YYEHHE MPHU3HAKOB HX
IIPOTEKAHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI € MEIbI0 (BO3MOXKHO
MCIOJIb30BaHNE BUJICOMATEPHATIOB), M3yYEHHE MOJENel KpUCTANIMYECKUX PEHIETOK aamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJcOpOIHMHU PACTBOPEHHBIX BEIICCTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOras3a, MoydueHue, COOMpaHue, pacro3HaBaHHe
Y U3YYCHHE CBOWCTB YTIJIEKHCIIOTO Tra3a, MPOBEJICHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAT-UOHbl M HW3Y4YEHUE I[PU3HAKOB HX IMPOTEKAHUs, O3HAKOMJIEHHE C NPOLyKLIUEH
CUJIMKAaTHOM IMPOMBINUIEHHOCTH, PELICHUE DKCIEPUMEHTABHBIX 3a1a4 M0 Teme «BaxHenmmue
HEMETAaJUIbl U UX COCTUHEHUSD.

MeTa/uibl M UX COeTMHEHUSI

OOmiasi xapakTepUCTUKAa XUMHUYECKHX OJIEMEHTOB — META/VIOB HAa OCHOBAaHUU HUX
nonoxxenus B [lepuoanueckon cucreMe xumuueckux 3neMeHToB /. 1. Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTamwioB. Meraminueckass CBsI3b M METAJUIMYECKash KpUCTaUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUU Pl HANpsHKeHUH MeTauioB. DU3MYECKHe W XUMUYECKUE
cBoiicTBa MeTayuioB. OOmIMe crocoObl Moy4eHus MeTauioB. [loHATHE O KOPpO3UM METaslIoB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUMN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[[{eouHbIE METAILIBL: MTOJ0KEHUE B [lepnoauyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /JI.
N. MenpneneeBa, cTpoeHUE UX aTOMOB, HAXOK/ICHUE B

npupoje. Puznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCHUIBI HAaTpusl U Kanus. [[pumenenue

IIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[[lemoyHO3EMENBHBIE METAIBI MAarHUM M KajublLMi: nosokeHue B Ilepuonnueckon
cucremMe xuMuueckux sneMeHToB [[. U. MenzaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXKJICHHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kaiblus. Baxueilmme coeauHeHUs
Kanplus (OKCHUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHS.

AmomuHuil: nonoxenue B Ilepuoanueckoil cucTeMe XUMHUYECKHUX d3JIeMEHTOB /Jl.
N. MenpaeneeBa, CTpOCHHE aTroOMa, HAXOXKJACHUE B Tmpupoae. PuU3MYECKHE U XUMUYECKHUE
CBOICTBa amfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUSL.

Keneso: mnonoxenne B llepmogmyeckoil cucreMe XUMHYECKHX 23ieMeHTOB /I
W. MenneneeBa, CTpO€HHE aTroMa, HaxOXJAE€HHE B mpupoae. Puznueckue U XUMUYECKUE
cBoiicTBa xkene3a. Okcuapl, ruapokcuabl U conu xkenesa (II) u xxenesa (II), ux cocras, cBoiicTBa
U TIOJTy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIGHHE C oOpa3laMu METAUIOB M CIJIaBOB, MX (PU3UYECKHUMH CBOWCTBaMH,
M3y4eHUEe pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJb30BAaHUE BHIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCUIA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIOIH30BaHHE
BHJICOMATEPHAJIOB), HCCIICIOBAHUE CBOMCTB JXECTKOW BOJIbI, TpoIlecca TOPEHHs >Kele3a B
KUCIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUJEOMATEPHUANIOB), TPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KaJabIlvs, allOMUHUS, ITMHKA, kene3a (1) u xenesa
(ITI), memu (II), HaGmroIeHNE W OMHCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIisl ¥ KaJbIMsl (BOBMOXKHO HCIIOJIB30BAaHUE BHICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOWCTB TUJIPOKCHA aJFOMUHHUS U TUAPOKCUIA LIMHKA, PEMIEHUE IKCIEPUMEHTAIIBHBIX 3a]a4 I10
Teme «BakHeilme MeTalibl U UX COCTMHEHUSI.

XuMHS U OKpYyKaOUIas cpeaa



BeniecTBa n marepuansl B OBCEJHEBHOM KU3HU YEJIOBEKA. be30omacHOe MCIOIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObiTy. IlepBas momomis Mpu XUMUYECKHX O0XOrax u
OTpaBJICHUSIX.

XUMUYecKoe 3arpsi3sHEHHE OKpYXKaroulei cpenbl (MpeaenabHas T0MyCcTUMAas KOHIICHTPAIIHUs
Bemiects, nanee — [1JIK). Ponb Xumun B pemieHnn 3K0JIOTUYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IloB MAaTepUAIOB (CTEKIIO, CIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUAIbI).

Meoscnpeomemnvwie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK M MOHSITHIA,
SIBJISIFOLIIUX CST CACTEMHBIMU JIJIs1 OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KiIacCH(UKaAIus, TEPUOAUYHOCTh, HAOJIOJCHNE, OHKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEeHHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3D PEKT, TEXHOTOTHUS, MaTepPHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIBI,
PaZ0aKTUBHOCTD, MOJIEKYJIA, ANEKTPUUYECKUH 3apsij,

IIPOBOHUKY, TOJTYIPOBOAHUKH, JUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHHE BEIIECTBa, I'a3, PacTBOP, PACTBOPUMOCTh, KPUCTAIIMYECKas pPEIETKa,
CIUTaBbI, (U3NYECKUE BEIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, IJIAHETHI,
3BE361, CoHIIE.

buonorusi: ¢ortocunres, npixanwe, Ouocdepa, sKocMcTeMa, MUHEpPAIbHBIE YIOOpEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIC BEIIECTBA.

leorpadms: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC MOPOJBI, IOJIC3HBIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

IMJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JTOCTUTAIOTCS B X0JIe O0YYEHHsI XUMHUHU B €IMHCTBE y4eOHOH M BOCIIMTATEIBHOM JESITENEHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHHCKHMH  COIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HpPaBCTBEHHBIMH IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMPaBWIAMH W HOPMaMH IOBEICHUS W
CITOCOOCTBYIOT IpoOIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAITM3AINH 00YJarOITHXCSI.

JIN4HOCTHBIE pE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIINHN 1

pacIIMpeHue OIbITa ISSTETBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOT'O OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICIMI0, TOHMUMAHUS 3HAYEHHs] XMMHYECKOW HAyKH B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOW MH(OpPMAaLUel O MepeOBbIX TOCTHKCHUSX M OTKPBITHSIX
MHPOBO# M OTEYECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHpa U 00IIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTABICHNUS O COIMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHMKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
UCCIIeI0BATEIbCKOM, TBOPYECKOW U JPYTHX BUAAX NESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JEeSTENLHOCTH TP BBIMOJHEHUH y4eOHBIX, MO3HABATEIbHBIX 3a]a4, BHITOJTHCHUH
XMUMHUYECKHX IKCIIEPHUMEHTOB, CO3aHUH YYCOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TpOIEcCe ITOH y4eOHOW IeATEeIbHOCTH, TOTOBHOCTH OLICHHMBATh CBOE
MOBE/ICHUE W IOCTYNKH CBOMX TOBAapHIICH C TO3WIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSI IOCIIEICTBUI TIOCTYITKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:



MHUPOBO33PEHUYECKUE  IPEACTABICHUS O  BEUIECTBE M  XUMHYECKOM  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U

COCTAaBJISIOLIME OCHOBY /Il IIOHMMAHHS CYIIHOCTM HAy4yHOW KapTUHBI MMHpa,
IIPEJCTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS IPUPO/bI, B3AUMOCBA3SIX UEJIOBEKA C
MPUPOAHOMN CPENO, O POJIM XMMHH B ITIO3HAHUU ATUX 3aKOHOMEPHOCTE;

[I0O3HABATEJIbHBIE MOTHBBI, HAIPAaBICHHBIC HA IIOJIyYCHHUE HOBBIX 3HAHUU II0 XHMHUH,
HEOOXOAUMBIE [UIS OOBSCHEHHMS HAOJIOJaéMbIX IPOLECCOB W SBICHHUN, IO3HABATEIBHOM,
MHGOPMALIMOHHOM M YNTATENbCKON KYJIBTYphl, B TOM UHCIIE HABBIKOB CAMOCTOSATEIBHOM paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpOH, JOCTYMHBIMH TEXHHUUYECKUMH CpPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHUIO M IO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHON U HMCCIEI0BATENBCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEMNILIEM;

4) ¢popMuUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10pPOBbIO,
YCTAHOBKM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHWE IOCIEICTBUI M HENpUSTHE BPEAHBIX
NpUBBIYEK (YMOTPEOJICHUST aJKOTOJsl, HAPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOACHUS
npaBua 0€30IaCHOCTH MpHU OOpallleHMM C XUMHMUYECKMMH BEIEeCTBAMU B OBITY M peaslbHOM
KHU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K NMPAKTUYECKOMY HM3YUYEHMIO Npodeccuil U Tpyaa pa3inyHOro pojaa, yBaKEHUE K
TpyLy W pe3yiabTaraM TpPYyLOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
NPEIMETHBIX 3HAaHUM 10 XWMHH, OCO3HAHHBIA BBIOOp WHAMBHIYAIbHOH TPACKTOPHH
IPOAOIDKEHUsT 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, yCHEIHON MpopecCHOHANbHON JEATENbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHMI, TOTOBHOCTh a/IalTUPOBATHLCS B NpodheccHoHaNbHOI cpene;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIEe KaK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHUE IIEHHOCTH 3JJ0pOBOro U Oe3omacHOro obpasa *HU3HHU,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MUECKOMY M IICHXMUYECKOMY 370pPOBBIO,
OCO3HaHHE LIEHHOCTU COOJIIO/IEHHUS MPaBUil OE30MacHOT0 MOBEACHUS IPpU paboTe ¢ BElleCTBaMH,
a TaKKe B CUTYyallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, MOJy4daeMmble NMPU HU3YYECHUH XUMHH, IJIS pelICHUS
3aJ]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOAHON CPENOH, [UIsl MOBBIIIEHUS YPOBHS SKOJIOIMUECKON
KYJIbTYpPbl, OCO3HAaHUS INI00ATbHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTed MX pelieHus
IIOCPEACTBOM METOJI0OB XMMMHM, YKOJIOTMYECKOIO MBILUICHHS, YMEHHSI PyKOBOJICTBOBAaTHCS UM B
ITO3HABATEJIbHONW, KOMMYHHUKAaTUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MmeranpeaMETHBIX pe3yNbTAaTOB BBIACISIOT 3HAUMMbIE i (HOPMHUPOBAHUS
MHUPOBO33pEHUS O0IeHAYYHbIE TOHATHUS (3aKOH, TeOpus,
MIPUHIIMIL, TUIOTE3a, GaKT, CUCTEMA, ITPOLIECC, SKCIIEPUMEHT U APYTOe.), KOTOPbIE NCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHbBIX YUYEOHBIX IpeaMeTax M IO03BOJIAIOT Ha OCHOBE 3HAaHMH U3 OITHX
npenMeToB  (OPMHUPOBATH IMPEJICTaBICHHE O LEJIOCTHOW HAyyHOM KapTWHE MuUpa, U
YVHUBEpCcaJbHbIe yueOHBbIC ACHCTBHUS (MO3HABATEIBHBIE, KOMMYHHKATUBHBIC, DPETYJSTUBHBIC),
KOTOpbIe 00ecrneuynBaoT (OPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEILHOMY IUIAHMPOBAHUIO U
OCYILECTBICHHUIO YU€OHOH 1A TeIbHOCTH.



Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBus:

YMEHUSI HCHOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHUH 3HAHMM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIACTATH UX

XapaKTepHbIC TMPHU3HAKW, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU TIOHSTHUSMH),
MCIIOJIb30BATh MOHSITHS JUIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBJICHH, BHIOMPATh OCHOBAHUS U
KpUTEpHUU TS KIacCU(DUKAIMA XUMUYIECKUX BEIIECTB U XMMHUYECKHUX PEAKIIMiA, YCTaHABINBAThH
MPUYMHHO-CJICICTBEHHBIE CBS3M MEXKAY OObEKTaMHM U3YYEHHS, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHEIE, IEAYKTUBHBIE, 10 AaHAJIOTUH ), JIENATh BHIBOJIBI M 3aKTFOUCHUS;

yMEHHE NMPUMEHSTh B MPOLECCe MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIN, UCIIOJIb3YEMbIE B

XUMHH, TPe0Opa30BbIBATh HIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbIE PEICTABICHUS —
XUMHUYECKHIA 3HAaK (CHMMBOJ JJIEMEHTAa), XMMHUYeCKas QopMmMylia M ypaBHEHUE XUMHYCCKON
peaKiuuu — TMpU pPEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a/lad, C YYETOM OTHUX MOJEIbHBIX
MIPEJICTABJICHUH BBISBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKHA H3y9aeMbIX OOBEKTOB —
XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIil, BHIBIATH 00IIKME 3aKOHOMEPHOCTH, TPUIUHHO-
CJICJICTBEHHBIC CBSI3U U IPOTUBOPEUHS B U3YyUAEMBIX MPOIIECCAX U SBICHUSIX.

Ba3oBble uccienoBarebckue 1elCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHl B KAYECTBE WHCTPYMEHTA IO3HAHUS, a
Takkeé B KayecTBE OCHOBBI ig (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MpuOOpeTeHNe OMbITa IO TUIAHUPOBAHHUIO, OPraHU3allMd U TMPOBEACHUIO YYCHHMUECKHUX
AKCIIEPUMEHTOB, YMEHUE HaOII01aTh 3a X0/10M Mpoliecca,

CaMOCTOSITENILHO MTPOTHO3UPOBAThH €ro pe3yiabTar, GopMyIupoBaTh 0OOOOIIECHHS U BHIBOIBI
[0 pe3ynbTaTaM IpPOBEIEHHOTO OIbITA, HCCIEJOBAHMS, COCTABJIATH OTYET O MNPOJETaHHON
pa0ore.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIIUIO PA3TUYHBIX BUIOB
1 (hopM TpeICTaBICHHUS, MTOTYyYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIOpaBOYHBbIE TocoOus, pecypchl HMHTepHeTa), KpUTUYECKU
OIICHUBAThH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE TPUMEHSATh Pa3InYHbIE METO/IbI U 3aMpOChl MPHU MOUCKE U 0TOOpe HHpOpMaUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX ISl BBITTOJIHEHUS yI4COHBIX U ITO3HABATEIBHBIX 33,124
ONpeAeNEHHOr0 THIA, MPHOOPETeHHE OMbITa B OOJNIACTH HUCHOIB30BaHUs HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO HCITOJIb30BAHUS PA3THUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BBIOMPATh ONTUMAIBbHYIO (OpMy TMpeacTaBIeHUsS
nH(pOpMalUi W WLUTIOCTPUPOBATH pelIaeMble 3a7a4d HECJIOKHBIMUA CXEMaMH, JIuarpaMMaMH,
apyrumu popmamu rpad@uKy U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBATh B IpoIlecce y4eOHOW M HCCIIE0BATEIbCKON
JeSTeNbHOCTH HH(OPMAILIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CETHCKOTO X03SHCTBA U TPaHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOLIe MPUPOIHON CPEIbl.

KomMMyHHUKaTHBHbIe YyHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHHs 3a/laBaTh BOINpOCHl (B XOoA€ aAuaigora M (MIM) IUCKYCCHH) IO CYIIECTBY
o0cyxaeMoil Tembl, (OPMYIMPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH MOJIy4YeHHBIE Pe3yJIbTaThl IO3HABATEIBHOM J1eATEbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XHMHUYECKOIO
SKCIepUMeHTa (Ja00paTOPHOTO ONbITa, J1a0OPaTOPHONW PAaOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MTPOCKTA);



YMEHHSI Y9€OHOTO COTPYJAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIHHOU U
MCCIIEIOBATEIILCKOW JICATEIBHOCTA TIPU PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE y4déra
OOIIMX WHTEPECOB M COTJACOBAHUS TO3UIMK (0O0CYKICHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPHEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHSL:

YMEHHUE CAMOCTOSITEIILHO OINPEAEIATh LEIN AESITEIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Hanbonee HS(QeKTHBHbIE CIIOCOOBI pelIeHHs Y4eOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOSITENIFHO COCTaBJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM JEHCTBUM MpH
BBIIMIOJIHEHUH 33JaHUN C y4€TOM IIOJyuYeHHs HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OI[CHUBATh COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBICHHOMN IIeIH,
YMEHHE MCMOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, IpEAJiaraéMble B YCJIOBUU 3a/aHUM.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenust B 9 Kjiacce nmpeAMETHbIE Pe3yabTaTbl Ha 0Aa30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMCHHI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHATHUNA: XUMUYECKHHI 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIOXXHOE  BEHIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTEIEeHb OKUCICHMS, XMUMHUYECKas peakiusi, XUMUYecKass CBs3b,
TEIIOBOM AP PEKT PeakIuu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, AIEKTPOJIUTHI, HEITICKTPOIIHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLUAIUS, PEAKIMM HOHHOTO OOMEHa, KaTaau3arop, XHUMHYECKOoe
paBHOBecHe, O0OpaTuMble U HEOOpaTHUMbIE pEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaklu, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBJIEHUE, aJUIOTPOIHUS,
aM(pOTEepPHOCTh, XUMUYECKasl CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTaUIMUeCcKas
peméTka, KOppO3Wsi METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaklHH, MPEeaeTbHO
nonyctuMas konuentpanus [1/IK Bemectna;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U IPUMEHSTh 3TU MOHATUS PU
OTHMCAHUU BEIIECTB U UX MPEBPAICHU;
MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY HJISi COCTaBJICHHS (OpPMYT BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIINIL;
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKHUX DSJIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIWHEHUM I10
dbopMynaM, BUJ XUMUYECKON CBSI3H (KOBAJIGHTHAs, MOHHAS, METAJUIMUECKasi) B HEOPTaHUUECKUX
COCIMHEHMSX, 3apsj MOHA MO0 XMMHYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIIIMYECKOMN PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbicn [lepuonmueckoro 3akona JI. WM. MengeneeBa um JE€MOHCTPHpPOBATH €ro
MOHMMAaHKE: OMKCHIBATh M XapaKTepu3oBaTh TaOmmuHyro (opmy I[lepuogmdeckoii cucTemsl
XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHITHS «TJIaBHas moArpynmna (A-rpymma)» U «mmododHas
noarpynna (b-rpynma)», maneie u Oonbliue MEPUOABI, COOTHOCUTH O0O3HAUEHUS, KOTOPHIC
UMEIOTCS B TIEPUOJIWYECKON TaOJIMIle, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB | 3apsf siipa, 00Iee YUCIIO dIEKTPOHOB U pacmpesielieHne X
10 AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB DJIEMEHTOB
U UX COEAMHEHUHN B MIpenesiax MajblX MEPUOJO0B M TJIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;
KJIACCU(PUIIUPOBATh XMMHUECKHUE AJIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA, XUMHUUECKHE PEaKIuu
(Mo 4YmCIly W COCTaBy YYacTBYIOIIMX B pPEaKIMHM BEIIECTB, MO TEIIOBOMY 3(¢deKTy, To
M3MEHEHUIO CTETIEHEW OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOIIME U crlenu(pUYEecKHe XHMHUYECKHE CBONCTBA MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPKAasl ONMCAHNE IIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHUS DIEKTPOJIUTUYECKON JUCCOLUALMU KUACIIOT, I1E€JI0Y€ed U COJICH, IIOIHbIE U
COKpalIEHHbIE YPAaBHEHUs PEAaKLMl MOHHOTO OOMEHa, YpaBHEHHUs PEaKLMH, MOATBEPKAAOIINX
CYLIECTBOBAHUE F€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

PacCKpbIBaTh CYLIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKLIMMT;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX CTPOCHMS, BOSMOXKXHOCTH IIPOTEKaHUS
XMMHMYECKUX IPEBPAICHUN B PA3JIMUHBIX YCIOBHSX;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOI0 3JIeMEeHTa M0 (opMysie COCIUHEHMs, MAcCOBYIO JOJIO BEIIECTBAa B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIH;

co0JroIaTh MpaBWiia MOJIb30BaHUA XMMHMUYECKON MOCYN0M M J1abopaTopHbIM 000pyI0BaHUEM, a
TaK)Ke IpaBWiia OOpaIleHUs C BELECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHUI0 M COOMpaHMIO ra3000pasHBIX BELIECTB
(aMmMmaka U yrieKucioro rasa);

IIPOBOAMTH PEAKLUM, IOATBEPXKJAIOUIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IMyTEM XJIOpHUI-, OpOMHI-, MOAHMI-, KapOoHat-, docdar-, cunmkar-,
cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHUS M HOHbl H3YYEHHBIX  METaJUIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011IeHrEe, CUCTEeMAaTH3AINIO, BBISIBICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€H — IS M3y4YCHHUS
CBOMCTB BEUIECTB M XUMHUYECKMX PpEaKLMH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
HaOJNllo/IeHne, U3MEpPEHHe, MOJEIMPOBAHNUE, OKCIEPUMEHT (pealbHbIi W  MBICICHHBIMH).
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue pa3zienos u Tem
IIPOTrpaMMBbl

Paznen 1.BemecTBo 1
XHMUYeCKHe peakiun

[ToBTrOpenue u yriyOnenue
3HaHUI OCHOBHBIX pa3/eiioB
Kypca 8 kiacca

OCHOBHEBIE 3aKOHOMCPHOCTH
XUMHNYCCKHX peaKI_II/Iﬁ

DNeKTpOoIUTHYECKAst
arcconuanus. XuMUYeCKUe
peaxiuu B pacTBOpax

Hroro no pazneny

Pazgea 2.HemeTaaabl U X
COCIMHEHUS

OO6m1ast XxapakTepucTrKa
XUMHUYECKHX dy1eMeHTOB VIIA-
rpynmnsl. ['anorenst

OO6m1ast XxapakTepucTrKa
XUMHUYECKUX dIeMeHTOB VIA-
rpyniel. Cepa u €€ coeTMHEHUS

OO6m1ast XxapakTepucTruKa
XUMHYECKHUX DJIeMEeHTOB VA-
rpynnsl. A30t, hocdop u ux
COCIMHEHHS

OO6mrast xapakTepucTrKa
XHMHYECKHUX 3JIeMEHTOB [V A-
IPYIIBL. YTIJIEpOa U KPEMHUN U
HX COCIUHCHUS

Hroro no pazneny

9 KJIACC
KommuectBo yacoB

B

17

25

DnekTpoHHbIE (IUPPOBEIC)
o0Opa3oBaTeNbHbIE PECyPCHI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636


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

3.1

3.2

4.1

Pa3nen 3.MeTaibl 1 UX
CoeUHEeHUS

OO01me CBOMCTBA METAJLIOB

Baxueiinme MeTayuisl U UX
COEIMHEHUS

Utoro no pazneny

Paznen 4.Xumusa n
OKpY:KaKlIas cpeaa

BemectBa u marepuassl B
KHU3HH YelloBeKa

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636


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

IHOYPOYHOE INIJIAHUPOBAHUME

Tema ypoka

Ilepnonnueckuil 3aK0H.
[Tepuonuueckas cucrema
XAUMHYECKUX djeMeHToB /I, M.
Menneneesa

3aKOHOMepHOCTI/I B UBMCHCHUHU
CBOMCTB XMMHYECKUX
QJICMCHTOB IICPBBIX TpéX
IIepruoaoB

Knaccudukanms n
HOMEHKJIATypa
HEOPraHMYECKUX BEIECTB

Buaber xumMnueckou cBI3U 1
TUIIBI KPUCTAJUTUYECKUX
pemeToK

KontponbHas padora Nel no
teMe «IloBTOpEeHue u
yriyOJieHre 3HaHUW OCHOBHBIX
paszenoB Kypca 8 kiaccay

Knaccudukanus XumMuueckux
peaKuurii Mo pa3InYHbIM
npuszHakaMm. JL.p.Ne 1,2,3.4,5.

ITonsaTHE O CKOpOCTH
XMMHYECKON peaKIuu.
[TonsATHE O TOMOTEHHBIX U
TeTEePOreHHBIX PEAKLIHSIX.
JL.p.Ne 6,7,8.9.

IlousTHE 0 XUMHUYECKOM
paBHOBecun. DakTopsl,
BIIMSIIOIIHME HA CKOPOCTh
XMMHYECKOHN pEAKIUU U
MOJIOKEHHE XUMHUYECKOT0
paBHoBecust. JI.p. Nel0,11,12

9 KJIACC
KonunuectBo yacos Jara
u3yue
Kontpon IIpaktny
HUS
bHBIE ecKue
paboTel  paboOTHI
1

DJIEKTPOHHBIE
udpoBbie
oOpa3oBaTebHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/
00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/
00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/
00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/
00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/
00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/
00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/
00adbe9a

bu6mmorexa [IOK
https://m.edsoo.ru/
00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

OKHCIINUTENLHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

Teopus 3NEKTPOIUTUUECKON
nucconuanuu. CUiabHbIC U
crabple 3meKTpoauThl. JI.p.Ne

13.

HNounbie ypaBHEHUS peaKkIuid

XUMHUYEeCKHEe CBOMCTBA KHCJIOT
1 OCHOBaHHUH B CBETE

npeACTaBICHUN 00

ANEKTPOIIUTUIECKON
nuccounanuu. JI.p. Ne
14,15,16,17,18,19,20,21,22,23,

24,25,26,27,28.

XHUMUYECKUE CBOKCTBA COJIEH
B CBETE MpEJCTaBICHUN 00
ANEKTPOIUTUIECKON
nucconuanuu. JL.p.Ne

29,30,31.

[TonsTue o runponuse conen

KonTponbnas pabora 3a 1

YETBEPTh

ITpakTuyeckast paGora Ne 1.

«Perenne

AKCIEPUMEHTAIIbHBIX 3a7a1»
KonTponbnas pabora Ne2 no
Teme «JEKTPOTUTHYECKAs
nucconuanusg. XuMu4eckKue
pEeaKIu B PaCTBOPAX»
OO01mas xapakTepucTHKa
rajioreHoB. XUMUYECKUE
CBOICTBA Ha IPUMEPE XJI0pa
Xnoposogopon. ConsHast
KHUCJIOTa, XUMHYECKUE
CBOWCTBA, MOJYYEHHE,
npumenenue. JI.p. Ne 32,

bu6mmoreka [IOK
https://m.edsoo.ru/
OOadcade

bubmuoreka [JOK
https://m.edsoo.ru/
00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/
00add448

bubmuorexa [JOK
https://m.edsoo.ru/
00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/
00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/
00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/
00addd12
bu6mmoreka [JOK
https://m.edsoo.ru/
0Oaddbfa
bu6mmorexa [IOK
https://m.edsoo.ru/
00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/
00addfe2
bubmuoreka [JOK
https://m.edsoo.ru/
00adel04


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[TpakTudeckas padorta Ne 2 o 1 1 bubnmroreka [JOK

teme «llonydenue consiHoM https://m.edsoo.ru/

KHCJIOTHI, U3y4YeHUE e& 00ade348

CBOWCTB»

Bbruncnenus no ypaBHeHUsIM 1 bubmumoreka [IOK

XUMHAYECKHX PEaKIHi, CCITH https://m.edsoo.ru/

OJIMH U3 PEareHTOB JaH B 00ade488

n30bITKE

OO6m1as XxapakTeprucTruKa 1 bubmuorexa [JOK

asieMeHTOB VIA-TrpyImisl https://m.edsoo.ru/
OOade64a

AJTOTpOTTHBIE MOTU(UKAIIAN 1 bubnuorexa [JOK

cepsl. HaxoxaeHnue cepol u € https://m.edsoo.ru/

COCIMHCHUH B IPUPOJIC. 0Oadeb4a

XHUMUYECKUE CBOKUCTBA CEPBI

CepoBomopoJ1, CTpOEHHUE, 1 bubnnoreka [JOK

(bu3MYECKHEe U XUMHUYCCKHE https://m.edsoo.ru/

cBoicTBa. JL.p. Ne 33. 00ade802

Oxcunst cepol. CepHas 1 bubmmoreka [JOK

KUCJIOTa, PU3NYECKUE U https://m.edsoo.ru/

XUMHYECKHE CBOMCTBA, 00adea28

npumenenue. JL.p. Ne 34.

XHUMUYECKUE PEAKIINH, 1 bu6mmoreka [JOK

JIEXKAIIE B OCHOBE https://m.edsoo.ru/

MIPOMBIIIIJIEHHOTO CIIoco0a OOadec8a

MOJTyYEHUS] CEPHOM KUCIOTHI.

XHUMUYECKOE 3arpsi3HEHUE

OKpY>Karollen cpeibl

COCTUHEHUSIMH CEPBI

Breranciierne MmaccoBoi 1011 1 bu6mmorexa [IOK

BBIXOJIa MPOJIyKTa peaKluu https://m.edsoo.ru/
0Oadec8a

OO01mmas xapakTepucThKa 1 bubnmnoreka [JOK

a5ieMeHTOB VA-rpymibl. A30T, https://m.edsoo.ru/

pacmpocTpaHeHue B IPUPO/IE, 0Oadeea6

(du3HYeCKre U XUMUICCKHE

CBOMCTBA

AMMHak, ero Gpu3ndecKue u 1 bu6mmorexa [IOK

XAMHYECKHE CBOKMCTBA, https://m.edsoo.ru/

MOJTyYeHUE U IPUMEHEHHE. 00adf004

JLp. Ne 35,36.

[Ipaktuyeckas padora Ne 3 o 1 1 bubmuoreka [IOK

teme «[lonyuenne aMMuaxa, https://m.edsoo.ru/

W3YyUYEHHE €r0 CBOHCTBY 00adf180


https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

31

32

33

34

35

36

37

38

39

40

41

KontponbHas padota 3a 2
YEeTBEPTh

A3oTHas KHCI0Ta, €€
¢busnvecKre 1 XUMHUECKUE
cBoiicta. JI.p. Ne 37.
Vcnonp30BaHnEe HUTPATOB U
COJICii aMMOHUS B KQUECTBE
MUHEPAITBHBIX YI0OpEHHIA.
XUMHUECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCAMHEHUSIMH a30Ta
dochop. Oxeun pochopa (V)
u pochopHas KUCIOTa,
busnvecKre U XUMHUECKUE
cBOMCTBA, osryueHue. JI.p. Ne
38.

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoOpeHui. 3arps3HeHHe
MIPUPOIHOM cperbl hocdhaTamu
Yraepon, pacipocTpaHEHHE B
npupoje, puzndeckue u
XUMHYECKHE CBOICTBA
Oxcunsl yriaepona, ux
¢busznuecKkrue 1 XUMUYECKHe
CBOMCTBA. DKOJIOTUYECKHE
poOJIeMBbl, CBSI3aHHBIE C
okcuaom yriepoaa (IV). JLp.
Ne 39.

VYrospHas KUCIOTA U €€ CONn

IIpakTuyeckas padora Ne 4 o
teMme "[lonyuenne
YIJIEKHUCIIOTOo Ta3a.
KauectBennas peakuus Ha
KapOoHaT-NOH"
[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK
0 COEIMHEHUSX YIiepoaa
Kpemnuuii u ero coequneHus.
JL.p. Ne 40.

bubmuoreka [JOK
https://m.edsoo.ru/
00adf306
bu6mmoreka [IOK
https://m.edsoo.ru/
00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/
00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/
00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/
00adfd9c
bu6mmoreka [JOK
https://m.edsoo.ru/
OOadfebe

bu6mmorexa [IOK
https://m.edsoo.ru/
00ae006¢
bu6mmnoreka [JOK
https://m.edsoo.ru/
00ae027e

bu6mmorexa [IOK
https://m.edsoo.ru/
00ae054e
bubmuoreka [JOK
https://m.edsoo.ru/
00ae080a


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

42

43

44

45

46

47

48

49

50

51

52

[TpakTrueckas padota Ne 5.
Pemrenne skciepuMeHTAIBHBIX
3a7a4 no reme «Baxueimue
HEMETAJUIbl U UX COCTUHEHUS
KontponsHas padora Ned o
Teme «BaxHeilme HeMeTaibl
U UX COCIMHEHUS»

OO01as xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB —
MeTaJuI0B. Mertajuinueckas
CBS3b U METAJNIMYECKast
KPUCTa/UINYECKast PELIETKA.
®u3nyYeCcKre CBOMCTBA
METaJIJIOB

XuMUYecKre CBOMCTBA
METAaJIJIOB.
DNEeKTPOXUMUYECKUN P
HalpshKeHUH Metauios. JLLp.
No 41.

OO6m1re cocoObI MOTyYSHHS
MeTasuioB. CIUIaBhl.
Brruncnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIN
OJIUH U3 PEAr€HTOB COJICPKUT
puMecu

ITonsTHE 0 KOppO3UHU
meTasioB Ilenounble MeTamIbl

Konrponsnas pabora 3a 3
4eTBPTh

OKCHUIBI ¥ TUPOKCHIBI
Hatpus U Kamus. JL.p. Ne 42.

[llenoyHO3eMENbHBIE METAILITBI
— KaJILIIMHA ¥ MarHui

Baxkueiinue coefuHEHUS
KaJablLIUs

O0006111eH1E U
cucTeMaTu3alus 3HaHu|

bu6mmoreka [IOK
https://m.edsoo.ru/
00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/
00ae0el8
bu6mmoreka [IOK
https://m.edsoo.ru/
00ael03e

bubmuorexa [JOK
https://m.edsoo.ru/
00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/
00ae1156

bu6mmoreka [JOK
https://m.edsoo.ru/
00ael278
bu6mmoreka [IOK
https://m.edsoo.ru/
00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/
00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/
00ael5e8

bubmuoreka [JOK
https://m.edsoo.ru/
00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/


https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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59

60
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62

63

64

65

JKEcTKoCTh BOABI U CIOCOOBI
€€ yCTpaHEHHUs

[Ipaktuyeckas padora Ne 6 1o
TeMe "JKECTKOCTH BOJILI U
METO/Ibl €€ yCTpaHeHus "
AJIFOMUHMI

AmpoTepHbIe cBOMCTBA
OKCHJIa U TUJIPOKCH]IA

Kemeso

OKcHIbl, THIPOKCUIBI U COJTH
xenesa (I11) u sxenesa (I1I). JL.p.
Ne 43,44,

O06o01eHue u
CHCTEMAaTH3aINsI 3HAaHUH

ITpakTuyeckas padora Ne 7.
Pemenne skcriepuMeHTaIbHBIX
3a7a4 1o reme «Baxuenue
METaJUIbl U UX COCTUHEHUS»
Boruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB J]aH B
M30BITKE W COJIEPIKUT
npuMecH. Berancnenus
MaccOBOH J0JIM BBIXOJa
MPOAYKTA PEaKIIHU
Oo6o06menue u
cUCTEMaTH3aINsI 3HAaHUH
BemectBa u marepuassl B
MOBCEIHEBHOMN KU3HU
YeJIoBeKa

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

Ponp xumuu B perieHun
AKOJIOTUYECKUX TTPOOIeM

00ae1886
bubmuoreka [JOK
https://m.edsoo.ru/
00ae1886
bubmuoreka [JOK
https://m.edsoo.ru/
00aelae8
bu6mmoreka [IOK
https://m.edsoo.ru/
00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/
00aelc64
bubmuorexa [JOK
https://m.edsoo.ru/
00aeld86
bubmuorexa [JOK
https://m.edsoo.ru/
00ae35e6
bu6mmoreka [IOK
https://m.edsoo.ru/
00ae3de8
bu6mmoreka [JOK
https://m.edsoo.ru/
00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/
00ael750

bu6mmorexa [IOK
https://m.edsoo.ru/
00ae3f50
bubmuoreka [JOK
https://m.edsoo.ru/
00ae4270
bubmuoreka [JOK
https://m.edsoo.ru/
00ae4270


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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PesepBubIil ypok. O60061eHIE
U cCUCTeMAaTu3alus 3HaHu!

[IpomexxyTouHnas arrecrauus
3a Kypc 9 knacca(KOHTpOIbHAs
pabora)

PesepBHbIil ypok. O600611eHIE
U CHUCTEMaTU3alus 3HAaHUN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

1

68

bu6mmoreka [IOK
https://m.edsoo.ru/
00ae0dOa
bubmuoreka [JOK
https://m.edsoo.ru/
00adb33c
bu6mmoreka [IOK
https://m.edsoo.ru/
00ad9ch2


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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