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[TosicHUTE/ILHAS 3ANHCKA

PaGouas nporpaMma 1o XMMHH Ha ypoBHe ocHOBHOTO o01iero oGpa3oBaHHs cocTaBjieHa Ha OCHOBE
noJnoeHuit u TpeGoBanmii K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM MpPOrpaMMBbl,
npeacTasieHibix B PesepanbHOM rocyaapeTseHHOM 06pa3zoBaTeibHOM CTaHAApPTe OCHOBHOTO 061ero
obpa3oBanus, YTBEPKAEHHOro nprukaloM Munucrepcrsa obpazosanns u Hayku P® Ne 287 ot
31.05.2021 1 opHeHTHpOBaHA HA pealM3allHIO B LieHTpe 00pa3oBaHHsA €CTECTBEHHOHAYYHOH 1
TexHojornyeckoii HanpasnenHocreii «Touka poctay, cozgannoro Ha 6aze MKOY COILLI Nel2 ¢ uensio
pa3sBHTHS y 00yyalolMXCcs eCTECTBEHHOHAYYHON, MaTeMaTHUeCKOH, HH(GOpPMaLIHOHHOI rPaMOTHOCTH,
(GOpMHPOBaHHS KPHTHYECKOTO H KPEaTHBHOrO MBIIUIEHHS, COBEPIICHCTBOBAHHSA HABLIKOB
€CTeCTBEHHOHAY4HOI H TEXHOJIOrHYECKOi HaMpaBJEHHOCTH, a TaKKe Ul NPaKTHYeCKOH 0TpaboTkH
yuyebHoro Marepuana no yueOuom npeameram «Pusukan,«Xumusy», «buonorus, « Texnonorusy».

Ha ©6asze nentpa «Touka pocra» obecneunBaercs peanu3auus oOpa3oBaTeIbHBIX [POrpaMm
€CTECTBEHHOHAYYHOH M TEXHONOrMYecKOoi HanpaBleHHOCTeH, pa3paboTaHHBIX B COOTBETCTBHH C
TpeboBaHHAMH 3aKoHOZaTeNbCTBA B cepe oOpasoBanus M ¢ yuéToM pekomenjanuii denepaisHoro
oneparopa y4yebHoro mpeaMera «Xumus». OOGpasoBaTenpHas NporpamMmMa Mo3BOJISIET HHTErPUPOBaTh
peanu3yeMsble 3/1eCh MOAXOIBI, CTPYKTYPY H COJEp)KaHHE NpPH OpraHu3auuH obydyeHHs XHMHH B 8—9
KJ1accax, BRICTPOEHHOM Ha 6ase moboro 13 JocTynmHbIX yueOHO-MeToAnYecKHX KoMmIulekcoB (YMK).

HUcnons3osanue OGOpYﬂOB&HHﬂ HEHTpa «Touka pocTa» MOo3BOJIAET CO31aTh YCIIOBH:
AJIA paClIHPEHHA COACPXaHHA LIKOJBHOI0 XHMHYECKOIo 06[)33033]1"51;
JU1A MTOBBILICHUA [M03HABATEIBHON aKTHBHOCTH oﬁyqafoumxcx B eCTCCTBCHHOH&Y‘lHOﬁ obnactu;

JUIA  pa3sBHTHA JIHYHOCTH peGeHKa B Ipouecce 06y‘lCHHﬂ XUMHH, ero cnocobHocrei,
Qmpanonaﬂnﬂ H YIOBJIETBOPEHHA COLIHANIBHO 3HAYUMBIX HHTEPECOB H norpeﬁﬂcm'reii;

a1 paboTBl ¢ OJAapEHHBIMH LIKOJBHHKAMH, OPraHM3alMH MX Pa3BHUTHA B Pa3jIHYHBIX o6macTax
o6pa3oBaTesbHO#, TBOPUECKOH JEATENLHOCTH.

[Ipumensis undpoBsie 1abOpaTOPHH HA YpPOKaX XHMHH, yHallHecsd CMOTYT BBINOJHHTL MHOXECTBO
nabopaTopHbIX paboT M IKCIIEPHMEHTOB 110 TPOrpaMMe OCHOBHOIH LIKOJIBL.

Kpatkoe onucaHHe noaxo/I0B K CTPYKTYpHpOBaHHIO MaTepHaioB B ob6pasosatensHoii nporpamme (OIT)
Tpe/CTaBIeHB CIEAYIONIHE pa3/ieibl:
.MeTo/ibl H3y4yeHHS BELIECTB H XHMHYECKHX ABJNEHHH. DKCIIEPUMEHTAIbHBIE OCHOBBI XHMHH.
[TepBonayanbHble XHMHYECKHE NMOHATHA . PacTBopbl. OCHOBHBIE KJ1aCChl HEOPraHHYECKHX
coe/IMHeHHH. TeopHus NMEKTPOTHTHYECKOH AUCCOIHAlME. X HMHYECKHE peaklHn. XHMHYECKHe
9JIEMEHTHI (CBOHCTBA METAIJIOB, HEMETAJUIOB H HX COEIMHEHHH ).

B ocHOBY BBIJAECNCHHS TaKHX Pa3Jie/ioB 3al0KeH XHMHUECKHH HKCNEPHMEHT, TPaJHIIHOHHAS CHCTEMa
uzydenus XuMuH. OcHoBHO# (opMoii yueOGHOIl AesTeNbHOCTH ABIAETCA XHMHYECKHH KCIIEPHMEHT,
NpOBOAMMBIN B BH/E J1abopaTOpHBIX, nMpakTHYeckHX pabor n aemoncTpauui. JleMOHCTpaLHOHHBII
IKCNEPUMEHT T[IPOBOJMTCA B TOM ClIyuyae, €c/iH OH OnaceH /Uil BBINOJHEHHS YYAllHMHCA HIIH
uMelolniics npubop npeacTaBieH B €AHHCTBEHHOM dK3EMILIspE.

Pa6Gouas nporpaMma 1o XuMuH i 9 knaccos
¢ nenoan3oBanuem obopyaosanus uenrpa «Touka pocra»

Ha 6aze uentpa «Touka pocra» obecneunBaercs peanuzauns oOpasoBaTellbHBIX IPOrpamMm
€CTeCTBEHHO-HAY4YHOH M TEXHOJOrHyeckoil HanpasienHocTed, pa3paboTaHHBIX B COOTBETCTBHH C
TpeboBaHHAMH 3aKoHO/aTebCTBA B cpepe oOpasopanus H ¢ yu€roMm pekomenjaunii deaepaibHoro
oneparopa y4eGHoro npeamera « X uMHsI».

OOGpasoparenbias nporpaMma [o3BoJisieT HHTEIPHPOBATL PEATH3YEMbIC MOJXO/bLI, CTPYKTYpY H
cojiepianue npu opranuzauuu obyuenns xumun B §—9 kiaccax, shicTpoeHHoM Ha Oase moboro H3
JIOCTYIHBIX yuyeOHO-MeToiMuecknx komiiekcos (YMK).
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Henons3opanne oGopyaosanus «Touka poctan npu peanwsauuu aannoit OIl molsosnser cospathk
YCIOBHA:

-8 paclIHpeHHA COJACPKaHHA LIKOJILHOI0 XHMHYECKOro 06pa3oaajmn;
-JU1s MOBBIIEHHA NO3HABATEILHOH AKTHBHOCTH oﬁyqajoumxcx B CCTCCTBCHIIOH&WHOF[ obnactw;

-JUIsl pa3BHTHS THYHOCTH pebéHKa B nporiecce 00yueHHs XHMHH, ero criocobHocTeil, popMHpoBaHHA H
YAOBNETBOPEHHS COLMATLHO 3HAYMMBIX HHTEpEcOB H noTpebHoCTei;

-Ans paboThl ¢ 0JapEHHBIMH IIKOTBHHKAMH, OPraHH3allHH HX Pa3BUTHS B Pa3THYHBIX 061aCTAX
obpa3oBatenbHOH, TBOPYECKOR NEATENBHOCTH.

Hopmei onenok 3a Bee BHABI npoBepounbIxX pabot

«5» — ypoBeHb BBINONHEHHA TpeGOBaHHMil 3HAYMTENBHO BBILE YAOBJIETBOPHUTEABLHOIO: OTCYTCTBHE
omubOoK, Kak 1o TeKYILIEMY, TaK H 10 NpeabLayIueMy y4eOHOMY MaTepHany; He Gonee 0aHOro Heao4ETa.

«4» — ypoBEHb BLINONHEHHS TpeGOBaHHIT BBILIE YOBICTBOPHTEBHOIO: HATHYHE 2—3 OMHOOK HIIH
4—6 Hemo4éToB MO TeKylleMy ydeOHOMY Martepuany; He Gonee 2 ommbok mnu 4 HeJOYETOB MO
npoilIeHHOMY MaTepHay; HCIIONb30BAHHE HEPalHOHATBHEIX NIPHEMOB peleHHs yueOHOH 3aa4H.

«3» — J[OCTaTOYHBIA MHHHMAIBHBI YPOBEHb BBIMOIHEHHA TpeOOBaHHH, NpPEABABIAEMBIX K
KOHKpeTHOI pabote: He Gonee 4—6 ommbok Han 10 Ren09€TOB 1O TekyleMy yyeGHOMY MaTepHaly,
He 6onee 3—5 ommbok uu He Gonee 8 HELOYETOB M0 NPOHAECHHOMY yueOHOMY MaTepHany.

«2» — ypOoBEHb BLINOHEHHS TPeOOBAHHA HHXXE YJOBJIETBOPUTENBHOIO: HANTHYKE Gonee 6 omHO0K HiIH
10 HenouyeTOB MO TeKylieMy Martepuany; 6onee 5 ommnbok umu Gonee 8 Hemn04eTOB MO NMPOHACHHOMY
MaTepHay.

[UVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O NPEJAMETA «XHMHS» B OCHOBHOM ILIKOJIE

H'i)f"iCHHC XHMHH B OCHOBHOH LIKOJIE HalnpaBJICHO HA JOCTHXKE HHE Oﬁy‘lalOlIIHMHCﬂ JTHYHOCTHBIX,
METANPEAMETHBIX H NPEAMET HBIX PE3YJIbTATOB OCBOCHHA y‘lCGHOFO npeaMeTa .

JIN4HOCTHLIE pe3y/bTaThI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHHA MPOrpaMMbl OCHOBHOTO 0611ero o6pa3oBaHUs JOCTHIalOTCA B X011
o0y4yeHHs XHMHH B eIMHCTBE Y4eOHOl M BocnHTaTeNbHOM AeaTensHocTH OpraHH3aluHMH B
COOTBETCTBHH C TPAAHLIHOHHBIMH POCCUACKMMH COLIMOKYJIBTYPHBIMH H JyXOBHOHPABCTBEHHBIMH
1LIeHHOCTAMH, PHHATLIMH B O0LLECTBE NPaBHIAMK H HOPMAMMU [IOBEICHHA, H COCOOCTBYIOT
npoueccaM camMoIro3HaHHA, CaMOpa3BUTHA H COLHATH3ALUKH 00ydaloLHXCA .

JIn4HOCTHBIE PE3yNbTATEl OTPpAXalOT CCI)OpMHpOBaIIIlOCTb, B TOM YHCJIE B YaCTH:
Hampuomuuecmzo eocnumanun

LEHHOCTHOTO OTHOIUEHHA K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY H Hay4HOMY
HAaCAEMIO, MOHHMAHHS 3HAYEHHS XH MHYECKOH HAyKH B XKH3IHM cOBpeMeHHOro ofuiecTBa,
cnocoGHOCTH BAaeTh A0CTOBepHON MH(pOpMaLHei 0 nepeoBLIX JOCTHKEHHAX H OTKPLITHAX
MHPOBO# H OTEYECTBEHHOH XHMHH, 3aHHTEPECOBAHHO CTH B HAYYHLIX 3HAHHAX 00 ycTpoiicTne
MHpa H obuiecTsa;

T'paxcdanckozo eocnumanun

npeacraBjJcHHd O COLUHAIBHBIX HOpMax H [paBHIAX MEKIHYHOCTHBIX OTHOLUEHHH B
KOJITIEKTHBE, TOTOBHOCTH K pa‘mooﬁpamoﬁ COBMECTHOH JeATeNbHOCTH NpH BBINMOJIHEHHH
y‘-{eﬁl{b]x, NOo3HAaBaTCJIBHLIX 3aJa4, BLIMOJHEHHH XHMHYCCKHX 3KCICPHMCHTOB, CO3JaHHH
yqeﬁuux NMpOEKTOB, CTPEMJICHHA K B3aHMOIIOHHMAaHHIO H B3aHMOIIOMOLIH B IpoLecce 9TOM
yqeﬁnoﬁ JIEATEILHOCTH, TOTOBHOCTH OLIEHHBAaTL CBOE IIOBEJICHHE M MOCTYNIKH CBOHX
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TOBapHLIEH C MO3MLHH HPABCTBEHHBIX H MPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOC/EACTBHIM
NOCTYTIKOB;

HEHHOCMM HAYuHo20 no3Hanua

MHPOBO33PEHYECKHX NPE/ICTABNCHHI O BEUIECTBE H XMMHYECKOH PeakilHH, COOTBETCTBYIOLIHX
COBPEMCHHOMY YPOBHIO Pa3BH THSA HayKH M COCTaBJISIOLIMX OCHOBY ULl IOHUMAHHUA CYIIHOCTH
Hay4YHOH KapTHHBI MHPa; NIPeCTaBeHHi 06 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTHA MPHPO/IbI,
B3aHMOCB#A35X Y€JIOBEKA C MPHPOJHON CPENOii, O PONTH XHMHH B MO3HAHUH ITHX
3aKOHOMEPHOCTEH;

MIO3HABATE/IbHBIX MOTHBOB, HANpaBIEHHBIX HA MONMYYEHHE HOBBIX 3HAHMH MO0 XHMHH,
HEOOXOMMMBIX /1A 00BACHEHHS HAOIIONAEMBIX TPOLIECCOB H SBICHHI;

TI03HABATENBHOH M MH(OPMAIHOHHOM KYJbTYphl, B TOM YMC/€ HABBLIKOB CaMOCTOATEIBHOM
paboOTBl ¢ y4eOHBIMH TeKCTAMH, CIIPaBOYHOH JNHTEPAaTYpPOi, AOCTYNHEIMH TEXHHYECKHMH
CpPeACTBaMH HH(OPMALHOHHBIX TEXHOJIOTHIA;

MHTepeca K OOyuYeHHIO M TO3HAHHIO, JHOGO3HATENHHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K
camM006pa3oBaHMIO,  HCCE/OBATENbCKOR — NIEATENBHOCTH, K  OCOSHAHHOMY  BBIGOpY
HaNpaBJIEHHOCTH H YPOBHA 00y4YeHHs B JabHEHIIEM;

Dopmuposanun Kynbmypsl 300poesa

OCO3HAHMA LEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOMIEHHS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha
300pOBEI 00pa3 KM3HH, OCO3HAHMS IOCNEACTBHH M HENPHATHA BPEJHBIX TPHBBIUEK
(ymorpebrneHus ankorons, HapKOTHKOB, KypeHHS), HeOOXOAMMOCTH COGMIONEHHS MpaBHI
6e3omacHOCTH NMpA 00paIEHHH ¢ XUMHYECKHMH BELIECTBAMH B OBITY M pealbHOM JKH3HH;

Tpyoosozo éocnumanua

KOMMYHHKAaTHUBHOH KOMIIETEHTHOCTH B OOINECTBEHHO MOJIE3HOH, yueGHOMCCNIENOBATENBCKOIL,
TBOPYECKOH H JPYTHX BHJAX JA€ATENbHOCTH; HHTEpECa K MPAKTHYECKOMY H3ydeHHIO mpodeccHii
H TpyJia pa3JIiyHOro pojia, B TOM YHCJIE HA OCHOBE IIPUMEHEHHs NPeIMETHRIX 3HAHUH 110 XHMHH,
OCO3HAHHOTO BbIOOpa MHAMBHIYaIbHOH TPAGKTOPHH MNPONOIDKEHHs 00pa3oBaHHA C YYETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, 00IIECTBEHHBIX HHTEPECOB H MOTpeGHOCTEi;

IKoNnozu"eCKO020 60CRUMAHUA

9KOJIOTHYECKH 11€/1eco00pa3HOro OTHOIIEHHS K NPHPOAE Kak MCTOYHHKY JXM3HH Ha 3eme,
OCHOBE €€ CyIIECTBOBAHHA, IIOHMMaHUA LEHHOCTH 3/10pOBOro W Ge3onacHoro obpasa KH3HH,
OTBETCTBEHHOTO OTHOINEHHA K COOCTBEHHOMY (H3HYECKOMY M ICHXHYECKOMY 30POBBLIO,
OCO3HAHHA LEHHOCTH coONMIoJeH s NpaBH)I O6€3011aCHOr0 MOBEAEHHs NPH paboTe ¢ BEEeCTBAMH,
a TaKKe B CHTyalUsX, yrpoKalolIuX 3JJ0POBBIO H KH3HHU JIIOAEIH;

CnocoOHOCTH NMpPAMEHATH 3HAHHS, MOJYyYaeMble NPH H3YYeHHH XHMHH, IS PELUEHHS 3ajau,
CBA3aHHBIX C OKpyXaiolleil NpPUPOAHOH Cpeloil, NOBBIIEHHS YPOBHS 9JKOJOTHYECKO#
KYJIbTYPbl,0CO3HAHUA TI00ATEHOrO XapakTepa KOJOTHYECKHX NpobieM H myTed MX peleHHs
MOCPE/ICTBOM METO/I0B XUMHH;

9KOJIOTMYECKOro  MbIIUIEHHA, YMEHHA  pPYKOBOJACTBOBATbCA MM B IO3HABATENbLHOM,
KOMMYHHK&THBHOFI H COLHATLHOM NMpaKTHKE.

MeTranpeaMeTHbIC Pe3y/ibTAThI

B cocraBe MeTanpeMETHBIX Pe3y/bTaToB BLIICNAIOT 3HAYUMbIE U1 (POPMHPOBAHHSA MHPOBO33PEHHS
o6LieHayyHbIe OHATHS (3aKOH, TEOPHS, IPHHLIKI, THITOTE3a, (haKT, CHCTEMA, IIPOLIECT, IKCIIEPHMENT 1
JIp.), KOTOPBIE HCMONB3YIOTCA B ECTECTBEHHOHAYYHBIX Y4eOHBIX IIPE/IMETAX H MO3BOMSIOT HA OCHOBE
3HAHHMI W3 THX NIpeAMETOB (JOPMUPOBATD NPEACTABIEHHE O LEJIOCTHOM HAaY4HOI KapTHHE MHpa, H
yHHBepcanbhbie yueGHbie AeicTBHA (1103HaBaTENbHbIC, KOMMYHHKATHBHbIC, PETy/IATHBHEIE), KOTOpbIE
obecrneynBaioT (OpMHPOBAHHE FOTOBHOCTH K CAMOCTOATE/ILHOMY I/IAHHPOBAHHIO H OCYLIECTBIEHHIO

y4eOHOH IeaTeNbHOCTH.
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MeTanpeMeTHBIE Pe3yJbTaThl OCBOEHHs 06pa3oBaTEILHOM NPOrpaMMBl IO XHMHH OTPakaloT
OBJIAJICHHE YHHBEPCAILHLIMH M03HABATE/ILHLIMH ICHCTBHAMH, B TOM YHCIIE!

Bazoevimu noz2uveckumu oelicmeuamu

YMEHHEM HCI0JIb30BaTh MPHEMBI JIOTHIECKOTO MBIIIEHHS MPH OCBOCHHH 3HAHHMIi: PAaCKpPbIBATH
CMBIC/ XHMHYECKHX IIOHATHH (BBIACNATH MX XapaKTepHble [PU3HAKH, YCTaHaB/IMBaTh
B3aHMOCBSI3b C JPYTHMH MOHATHAMHM), HCIONL30BAaTh MOHATHS MUl OOBACHEHHA OTAENbHBIX
¢akToB M ABNEHWH; BHIOMPATH OCHOBAHHA M KPHTEPHH UIA KJIACCH(HMKALMH XHMHYECKHX
BELIECTB M XHMHYECKMX peaKiuil; ycTaHaBIHBAThb MPHYHHHOCIEACTBEHHBIE CBA3H MEWXIY
00BbeKTaMH M3YYEHHS; CTPOHTBH JIOTHYECKHE paccCyXIeHHs (MHAYKTHBHbIE, IEAYKTHBHBIE, 1O
aHaJIOTHH); JeN1aTh BEIBOJBI H 3aKJIFOYEHHS;

YyMEHHEM IIPpHMEHATh B [polecce II03HAHMA CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIONIb3yeMBle B XHMHH, Npeobpa3oBbIBAaTh IIHPOKO NPHMEHSEMbIE B XHMHH MOJE/IbHBIE
Mpe/CTaBNeHHs — XUMHYECKHii 3HaK (CHMBOJI 37eMEHTa), XHMHYecKas (opmyia U ypaBHeHHE
XHMHYECKOH peakiid — MpH pelleHuH Y4eOHONO3HABATENbHBIX 3a/ay; € Y4YETOM ITHX
MOJENBHBIX INpEACTaBNeHHil BBISBIATH M XapaKTepH30BaTh CYIIECTBEHHbIE MPH3HAKH
M3y4aeMbIX 0OBEKTOB — XMMHUYECKHX BELIECTB H XHMHUYECKAX PEAKLIHi;

Bazoevimu uccneoosamenvckumu Oeiicmeuamu

YMEHHEM HCIIONB30BaTh MOCTABIICHHBIE BOMPOCH B Ka4eCTBE HHCTPYMEHTA [TO3HaHHA, a TakxKe
B KayecTBe OCHOBBI [uid (OpMHpOBaHHA THIOTE3bl 110 [POBEpPKE [MPaBHIBHOCTH
BBICKa3bIBAEMBIX CYMIECHUH;

npuoOpeTeHHe ONBITA MO IUIAHHPOBAHHIO, OPraHM3alliM M NPOBEIECHHIO YYEHHYECKHX
3KCIIEPHMEHTOB: YMEHHE HaO/II0AaTh 3a X0 JOM Ipoliecca, CaMOCTOATENBHO IPOrHO3HPOBATh
ero pe3ysbTart, GopMyaupoBaTh 0600LIEHHs H BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO OIbITA,
HCCJIe/IOBAHHS, COCTABJIATH OTYET O MpoAieNaHHo# pabote;

PabGomoii ¢ unghopmayueit

yMeHHeM BBIOHpaTh, aHAJIM3HPOBATh H HHTEPNPETHPOBATE HH (JOPMALIHIO Pa3JIHYHLIX BHIOB H
GopM npejcTaBNeHHS, MOTYYaeMYIO W3 pa3HbIX HCTOYHMKOB (HAay4HOMOMYJISApHAA JIHTEpaTypa
XHMHMHYECKOTO COJIEpAKaHUs, CpaBoOuHbIe mocobus, pecypesl Muteprera);

yMEHHEM IPHMEHATh Pa3iMyHble METOABI M 3ampochl NpH 10 Hcke W oTOope HHGOpMalMH H
COOTBETCTBYIOUIMX AaHHBIX, HEOOXOAMMBIX /IS BBINOJHEHHA YYeOHBIX H MO3HABATE/ILHBIX
3ajay  onpejenéHHOro THma; mnpuHoOperenue omnbita B 00JACTH  HCMOJIb30BaHHA
HH(OPMAIIMOHHOKOMMYHHKATHBHBIX ~ TEXHOJIOTHH, OBNaJIeHHE  KyJIbTYpOH  aKTHBHOIO
MCII0JIb30BAHMS Pa3JIMUHbIX IOMCKOBBIX CHCTEM;

YMEHHEM HCIIO/Ib30BaTh M AHAIH3HPOBaTh B mpouecce y4eOHOH W HCCIeN0BATENbCKOl
JIEATENLHOCTH  MH(OPMALMIO O BJMSAHHH MPOMBIIIEHHOCTH, CENbCKOrO XO3fAHCTBA M
TPaHCIIOPTa Ha COCTOSAHHE OKPYIKAIOLIEH NPHPOAHOH Cpe/ibl;

Yuuaepcaﬂbubwu KOMMYHUKAMUBHbIMUL oelicmeunamu

YMEHHEM 3ajlaBaTh BONPOCHI (B XO/€ JHaiora W/HIH JIHCKYCCHH) Mo cyuiecTBy obcyiwaaeMoi
TeMbl, (JOPMYJIHPOBATHL CBOM NPEUIONKEHHA OTHOCHTEIBLHO BLIITOJIHEHHS NPEUIOKEHHOI 3a1ayu;

npuobpeTeHHe OmnbITa MPe3eHTALUH Pe3y/bTATOB BLINOMHEHHS XHMHYECKOro AKCIEpHMEHTa
(naGoparopHoro onbiTa, n1abopatopHoii paboTsl M0 HCC/IEOBAHHIO CBOHCTB BELECTB, YueOHOro
[poeKTa),

3aHHTEPECOBAHHOCTL B COBMECTHOM CO CBEPCTHHKAMH T03HABATE/ILHON M HCCIEA0BATENILCKOH
JEATEILHOCTH NPH pelleHHH BO3HHKaIOWMX npobiemM Ha ocHoBe yuéra OOLIMX HHTEPECOB H
corsiacoBaHus no3uLmii (06cykaenus, oGMeH MHEHHSAMH, «(MO3rOBBIE LUTYPMBI» H JIP.);

Yuusepcansnvimu pezyriamuenvimu oeticmeuamu
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YMEHHEM CAMOCTOATC/ILHO ONPEACNATD LIEIH ACATE/ILHOCTH, NJIaHHPOBAThb, OCYLIECTBIIATD,
KOHTPOJIMPOBATD U NPH HE0OXOAMMOCTH KOPPEKTHPOBATHL CBOIO IEATENBHOCTH, BLIOHPATh
HaunbGonee 3QpdpexkTHBHBIE COcOOLI petieHHs y4eOHbIX M Mo3HABATENbHBIX 3a/1aY,
KOPPEKTHPOBATD NPEUIOKEHHBIH AIrOPUTM JEHCTBHH NMPH BBIMONTHEHHH 3alaHHH € YUETOM
NONy4eHHA HOBBIX 3HAHHI 00 H3yyaeMbIX 00BbEKTaX — BeLIeCTBAX H peaKLHX;

YMEHHEM HCIONB30BaTh H aHATH3HPOBATh KOHTEKCTRI, MMpeiaracMbI€ B YCJIOBHH 3aJaHHiA.

[Ipeametnbie pesynbTarhl

B cocrase npeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO 00A3aTEILHOTO COAEPIKAHHS, YCTAHOBIECHHOIO
MaHHO# npuMepHoit paGoyeil IporpaMMoii, BELIENAIOT: OCBOCHHBIE 00YYaIOIMMHCSA HayYHBIE 3HAHMS,
YMEHHS U cnoco0bl AeiCTBHi, cneuudHyeckue /1A NpeaMeT Hoi 061aCTH «XHMHAY, BUABI
NeATENLHOCTH 110 MONY4YEHHIO HOBOTO 3HAHHS, €Er0 HHTEpNpeTalHH, NpeoOpa3’oBaHUIO H IIPHMEHEHHIO B
Pa3THYHBIX YyueOHBIX H HOBBIX CHTYALHAX.

[IpeameTHbIe pe3ynbTaThl OTpaXaOT CHOPMHPOBAHHOCTD Y 00YYAIOLIHXCA CEAYIOLHX YMEHHI:

PAackKpbiéams cMbic OCHOBHBIX XHMHYECKHX TIOHATHIA: XHMHYECKHH IEMEHT, aTOM, MOJIEKya,
HOH, KaTHOH, aHHOH, TMpOCTO€  BEIIECTBO, CJOXHOE  BELIECTBO, BAIEHTHOCTD,
3/IEKTPOOTPHLIATEIBHOCTD, CTENMEHb OKMCICHMA, XHMHMYECKas peaklus, XHMHYecKasd CBA3b,
TennoBoi ekt peakiHu, MoJb, MOJIAPHEIH 0GBEM, PaCTBOP; MEKTPOJHTHI, HEINEKTPOJHTEL,
IEKTPOJHTHYECKAsA JHCCOUMALIMSA, peakllHh HOHHOro oOMeHa, ofpaTumble W HeoGpaTHMbIE
PeaKlHH, OKHCIHTEIbHOBOCCTAHOBHTENbHBIE PEAKIMH, OKHCIMTENb, BOCCTAHOBHTED,
OKHMCIICHHE H BOCCTAHOB/ICHHE, AUIOTPONHA, aMPOTEPHOCTh, XHMHYECKas CBA3b (KOBAIEHTHAA,
MOHHAA, METAIHYECKAsA), KPHCTALTHYECKAA PelIETKA, KOPPO3US METALIOB, CILIABBL, CKOPOCTh
XHMHYECKOH peaKiiHH, NpeaebHo nonycTuMas koH nentpamus (IJIK);

UATIOCMPUPOBAMb B3aHMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH (CM. M.1) H MpUMEHSATH ITH
NOHATHA NPH ONMHCAHHH BELIECTB H HX NPEBPAILCHHIA;

UCNONb306aMb XUMHYECKYIO CHMBOJIMKY Ui COCTaBneHHs (opMyn BemecTs M ypaBHEHHil
XHMHYECKHX peakuuii;

onpedenims BAIEHTHOCTb M CTENEHb OKHCIEHHS XHMHMYECKHX JJIEMEHTOB B COEJHHEHHSX
Pa3IMYHOrO COCTaBa; NPHHANEKHOCTh BEWECTB K ONMPEAENEHHOMY K/IacCy COEeAMHEHHH Mo
¢opmynam; BUA XxuMHYeckoit CBA3M (KOBANEHTHAA, HOHHASA, META/UIHYECKAA) B HEOPraHHYECKHX
COC/IMHEHHMAX; 3apA] HOHA MO XMMHYeckoH (opMyne; xapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHWYECKHUX COCAMHEHHI, THIT KPHCTATHYECKOI PEILETKH KOHKPETHOrO BEleCTBa;

packpwieams  cmuica nepuoanyeckoro 3akona JI. M. Menneneesa u 1eMOHCTPHPOBATh €ro
NIOHHUMAHHE: OnUCHIBaMb U Xapaxmepuioeame TabIHYNYI0 (DOPMY NEpHOAHYECKOH CHCTEMBI
XHMHYECKHX J/IEMEHTOB: paiIHYaTh MOHATHA «riasHas noarpynna (Arpynna)» M «noGounas
noarpynna (bpynna)», Manuie W GonbliHe NEpHOALI; coomnocums 06o3HauEHHS, KOTOpble
MMEIOTCA B NEpHOAMYEeCKOH Tab/uue, ¢ YHCIOBLIMH XApAKTEPHCTHKAMH CTPOCHHA ATOMOB
XHMHHYECKHX J/IEMEHTOB (COCTaB H 3apsa Aapa, obiee YHCIO INEKTPOHOB H pacrpefeNenHe ux
M0 JNEKTPOHHLIM  CIOAM); 06bACHAMb OOIIHE  3AKOHOMEPHOCTH B  M3MECHEHHH CBOJHCTB
JNIEMEHTOB M HX COCJMHEHHH B npeaenax MaIbiX NMEPHOJOB H [ABHBIX NMOACPYNN C YYETOM
CTPOCHHS HX aTOMOB,

Kaaccuuyuposams XHMHUECKHE 2IEMEHTLI; HEOPTraHHYeCKHE BELleCTBA; XHMHYECKHE peakuHu

(0 uMcny M COCTaBy Y4acTBYIOUIMX B PeakuMH BELICCTB, no TennoBoMmy s¢dekty, no
H3MEHEHHIO CTereHe OKHCNEHHA XHMHYECKHX 2/IEMEHTOB);

Xapakmepu3oéamo (onucviéame) oGLIHE XMMHYECKHE CBOMCTBA BELIECTB PAdTHYHBIX KJIACCOB,
NMOATBEPKC/1as ONUCANHE NIPHME PAMH MOJICKYJIAPHBIX H HOHHBIX YPaBHEHHI COOTBETCTBYIOLIMX
XMMHYECKHX PCaKIlHil,

cocmaesasme ypaBHEHHS dJICKTPOTHTHYECKOH JHCCOLIMALIMM KHCJIOT, LIesloyeil M coeil; moHble
M COKpawlHHLIC YPaBHEHHs peakuuii HoHHOro o0MeHa; ypaBHEHMS  peaKLMii,
MOATBEPXKAAIOLIHX CYUIECTBOBAHHE TEHETHYECKOH CBAIM MENAY BELIECTBAMH pa3HYHbIX
KJ1aCCOB;
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PAackpeléams CyWHOCTb  OKHCITHTE/ILHOBOCCTAHOBHTENBHBIX ~ peakLHi  MOCpeAcTBOM |
COCTaB/IEHHA JICKTPOHHOTO Ganarica 3THX peakimil; !
|
|

npO2HO3UPOGaMD CBONCTBA BEWLECTB B  3aBHCHMOCTH OT HX CTPOCHHA; BOIMOKHOCTH
NpOTEeKaHHA XHMHYECKHX NPEBPAIICHH B Pa3/IMYHBIX YCTIOBHAX;

6bIUCTAMb OTHOCHTENBHYIO MOJIEKY/APHYIO H MOJSPHYIO MAacchkl BEIECTB, MACCOBYIO JIOMIO J
XHMHYECKOro 3/eMeHTa 10 (op My/ne COeIHHEHHS; MaccOBYIO JIO/IO BELIECTBA B PacTBOPE;
NMPOBOAHTE PacYETHI M0 ypaBHEHHIO XHMHYECKOH peaKiHy;

C1e006amb NpaBHIIaM TOIB30BAHHA XMMHUECKO#H TOCYI0H H 1a60paTOpHBIM 0GOpYAOBAHHEM, @
TaKke NpaBU/IaM 00palieHHs ¢ BEWECTBAMH B COOTBETCTBHH € HHCTPYKIIHAMH 110 BHITOTHEHHIO
NabOPaTOPHBIX XHMHMYECKHX OMBITOB MO MOMY4EHHIO H COGHPAHHIO ra3o0GpasHbIX BEIIECTB
(amMmuaka u yriekucnoro rasa);

npo60OUMb PeakilH, TNOATBEPKAAIONIHE KAYECTBEHHBIH CO CTaB pasIMYHbIX BEMIECTB:
PacIo3HaBaTh OMBITHHIM YTEM XJIOpHA GpoMuA, Mo, kapGoHart, pocar, cHIHKaT, Cynboar,
THDOKCHIMOHBI, KaTHOHBI aMMOHHA M MOHBI H3YYEHHBIX METALUIOB, IPHCYTCTBYIOUIHE B
BOJHBIX PaCTBOPAaX HEOPraHHYECKHX BELIECTB;

npuMeHAms OCHOBHBIE ONEpAllMH MBICIMTENbHOH JEeATENbHOCTH — aHalH3 H CHHTE3,
CpaBHEHHE, 0000IeHHe, CHCTEMATH3ALMIO, BEIABIECHHE IPHYMHHOCIEACTBEHHBIX CBA3eH — UIA
H3Y4YEHHS CBOMCTB BEWIECTB H XHMHYECKHX PEaKIHi; eCTeCTBEHHOHAY4YHBIE METO/IBI MO3HAHHA
— Halozienne, H3MepeHHE, MOJICTHPOBAHHE, IKCIIEPUMEHT (PeatbHbI H MBIC/IEHHBIH). ’

COJIEPXKAHHME YYEBHOI'O ITPEAMETA «XUMHUS»: |
BemecTBo 1 xHMHYecKas peakuus ‘ i

Ilepuopnyecknit 3akon. ITeproamyeckas cuctema xumudeckux snementos JI. U. Menneneesa.
Crpoenue aToMoB. 3akOHOMEPHOCTH B H3MEHEHHH CBOHCTB XHMHYECKHX NEMEHTOB I1EPBBIX TpéX
NEPHOIOB, KATHA, KATBIHA H HX COEIMHEHHUI B COOTBETCTBHH C I10JIOKEHHEM JJIEMEHTOB B
NEPHOAHYECKOH CHCTEME M CTPOEHHEM HX aTOMOB. CTpOEHHE BEIECTBA: BH/B XHMHYECKO# CBA3H.
Tune kprcTanIMyecknx pemeETOK, 3aBHCHMOCTB CBOACTB BEILIECTBA OT THNA KPHCTA/LTHYECKO#
PEIETKH H BU/1a XHMHYECKO#H CBA3H.

Knaccuduxauns 1 HOMEHK/IaTypa HEOpraHHYECKHX BEIIECTB (MEXIYHAPOIHAS H TPHBHANbHAL).
XHMHYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCA K Pa3IHYHBIM K/1accaM HEOPraHHYECKHX CO eIHHEHHI, w
reHeTHYecKas CBA3b HEOPraHHYECKHUX BELIECTB.

Knaccupukauns XHMHYECKHX peakiiuii 110 pa3THYHbIM NPH3HAKaM (10 YHCITY H COCTABY Y4acCTBYIOLIHX
B peaKlMH BEILECTB, 110 TEIIoBOMY 3¢ deKTy, o H3IMEHEHHIO CTENeHeH OKHCICHHS XHMHYECKHX
3/IEMEHTOB, 110 06PaTHMOCTH, 110 YYaCTHIO KaTaH3aTopa). K30 H JHAOTEPMHYECKHE PEAKIIHH,
TEPMOXHMHYECKHE YPABHEHHA.

[loustne o ckopoctH xumuyeckoii peakiuu. [Tonstue 06 o6paTHMBIX H HEOOPATHMBIX XHMHYECKHX
peakuuax. IlonaTHe o roMOreHHBIX W TreTepOreHHBIX peakuusx. [Tousmue o xumuyecxom
paenogecuu. Paxkmopel, enusIOwjUe HA CKOPOCMb XUMUYECKON PEAKYUY U NONONCEHUE XUMUYECKO20 PAs
HOBeCUA.

MexaHH3M OKHCHTE/ILHOBOCCTAHOBUTENbHLIX peakLHil (2NeKTPOHHBIH Calane OKHCAHTENBHO-
BOCCTAHOBHTEJILHOM peakuuH).

Teopus 21€KTPONHTHYECKOH AHCCOLHALHH. DNEKTPOIHTL H HEIIEKTPONHTLI. KaTHOHBI, aHHOHBI.
MexaHH3M JIHCCOlMAIMM BELIECTB C PA3IHYHBIMH BHJAMH XHMHYECKOIi cBs3H. CTeneHb AHCCOLHALIHM.
CunpHele U cnabele 21EKTPOJIUTEI.

Peakuuu HonHoro obMeHa. YcioBus NpoTeKaHHA peakunii HOHHOro oOMeHa, MoJHbIe H COKpalEHHBIE
HOHHBIE YpaBHeHHs peakuuii. CBoiicTBa KNCIOT, OCHOBAHHIL M coeil B cBeTe npeAcTaBieHuii 00
IEKTPOTHTHYECKON Auccourauny. KayecTBeHHbIE peakLHH Ha HOHBI . [Tonamue o 2udponuse coneu .
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XHUMHUECKHIT IKCNCPHMENT: 0IHAKOMIICHHE ¢ MOJIC/IIMH KPHCTAJUTHUYCCKHX PCIIETOK HEOPraHHYeCKuX

BCLICCTR — MCTALIOB W HEMETALIOB (rpaduTa M ajiMasa), CIIONNBIX BEHIECTB (XJI0pH/1a HATPUA),

HCCECI0BAHNE 3ABHCHMOCTH CKOPOCTH XHMHYECKOI Peakiiuu OT BO3ACHCTBHA pasiniHbIX (hJaKTOpOB; .
HCC/ICIOBAHKE HICKTPOIPOBOJAHOCTH PACTBOPOB BELIECTRB, MpolEcca IMCCOLHALIMH KHCIIOT, LIE/JIoYeH H

coneit (BO3MOMXKHO HCNONL3OBAHHE BHACOMATEPHAIIOB); TIPO BEJICHHE OILITOB, HILTIOCTPUPYIOLIHMX ’
INPH3HAKH NPOTEKAHMA peakiuit Honnoro obMena (o6palopanue ocajika, BbljieseHue rala, obpalopanue

BOJIbI). ONBITOB, WIJIIOCTPUPYIOIINX NPUMEPLI OKHCIH TEIbHOBOCCTAHOBHTE/IBHLIX peakiiuii (ropeHHe,

PCaKIIHH PA3NOKECHHSA, COCIHHEHHS ), PacliO3HABAHHE HEOPraHHYECKHX BELIECTB € MOMOIIBLIO

KaueCTBECHHLIX peakiHii Ha HOHbI, PElIeHHE IKCIIEPUMEHTAILHBIX 3a/1a4 .

HemeTannsi u nx COCAHHCHHSA

OGmas xapakrepucTika ranoresos. Oco6eHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE CTENEHH
oxucnenns. Ctpoenne u Qu3ndecKue CBOMCTBA NPOCTHIX BENIECTB — raloreHOB. XMMHYECKHE
CBOHCTBA HA MPUMeEPE XJIOpa (B3aUMOJIEHiCTBHE C METAUTAMH, HEMETAILIAMH, LIEIOYaMH).
Xnoposonopon. Consnasi KHCI0Ta, XHMHYECKHE CBOMCTBA, NojiyueHue, npuMeHenue. JledcTre xiopa
H XJIOPOBOJOPO/JIa HA OpPraHMu3M 4YenoBeka. BaxHeHnne XJTOpHIbl H X HAX0XKICHHE B TPHPOJIE .

Obmas xapakrepucTika snementoB VIArpynnel. OcoG6eHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIC
CTENEHH OKHCJICHHS.

Crpoenne U pH3HYECKHE CBOHCTBA NPOCTHIX BELIECTB — KHCIOPO/JA H Cepbl. AJUIOTPOINHbIE
MOIH(HKAIHH KHCIIOPOZA H cepbl. XHMHUECKHE CBOiCTBa cephl. CepPOBOIOPOL, CTPOEHHE, (hH3HYECKHE
H XHMHYeCKHe cBoHcTBa. OKCHIBI cephbl Kak NMpe/ICTABMTENM KHCIOTHBIX OKCHIO0B. CepHast KHC/IoTa,
¢u3MYecKHe H XHMHYECKHe CBOHCTBA (06IMe KaK MpeCTaBUTENs Klacca KHCIIOT M crielHpHIECKHe).
XHMHYECKHE PEaKIlHH, JiexKalne B OCHOBE MPOMBIILIEHHOro crnocofa nory4eHnst CEpHOH KHCIIOTHI.
[Tpumenenne. Conu cepHOit KHCIOTBI, KayecTBeHHas peakuus Ha cyib(aTHoHn. Haxoxaenue cepsl 1 e€
coeMHEHHI B npHpojie . XHMHYECKOe 3arpsA3HeHHEe OKPYIKAIOLIEH Cpe/ibl COETHHEHHAMH CEPbI
(KHCTIOTHBIE I0XK/IH, 3arpsA3HEHHE BO3/lyXa H BOJIOEMORB), COcO0ObI €ro MPe0TBPAINEHHS .

O6mas xapakTepucTHKa eMenToB VArpynnsl. OcobeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
CTENEeHH OKHCIICHHS.

A30T, pacnpocTpaHeHHe B pupoje, hH3nyeckue U XMMHUYeckue cpoiicTsa. Kpyrosopot azora B
npupoje . AMMHaK, ero pu3HyecKkHe ¥ XMMHYECKHe CBOICTBa, monyyeHHe u npumenenue. Coiu
aMMOHHMA, HX PH3HYECKHE H XHMHYECKHe CBOHCTBA, TpuMeHeHHe. KayecTBeHHas peakius Ha HOHBI
aMMOHMs. A30THAs KHCII0Ta, e€ nosydenne, Gpusnyeckue 1 XMMHYECKHE CBOHCTRa (obmue KaK
npeJICTABUTE)IS Kacca KHENOT H cnenuduyeckue. Mcnonp3oBaHHe HUTPATOB H coNeii aMMOHHSA B
Ka4yecTBE MHHEPAILHBIX Y00penuit. XuMHueckoe 3arpsa3HeHHe OKpyKalomei cpe/ibl COe/IMHEHHAMH
a3ora (KMCIOTHBIE JIOXK/HM, 3arps3HeHHe BO3/1yXa, IOYBLI H BOJOEMOB).

dochop, atoTponubie Moaupukauuu hocdopa, husnyeckue U XUMHUECKHE cBOiicTBA. OKCHIL
dochopa(V) u pocdopnas kucnora, pusznueckue H XHMHUECKHE CBOHCTBA, MOJNYYEHHE.
Mcnonp3oBanue Gocharos B kauecTBe MUHEPANBHBIX YA06pEHHil.

O6was xapakrepucrika yiemenTon [VArpynnel. OcoGeHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIe
CTENeHH OKHCIICHUA .

Yrnepo, aUI0TpoNHbIe MOAH(PHUKALIMM, PACTIPOCTPAHEHHE B IIPHPO/E, (PHIHUECKHE H XHMHYECKHE
ceoiictBa. Acopbums. Kpyrosopot yrineposa B npupoge. OKCH/ibl yriiepojia, HX (H3HUeCKHE H
XHMHYECKHE CBOHCTBA, ICHCTBHE HA JKMBbLIE OPraHnu3MBbl, MOJy4eHHEe U IPUMEHEHHE. DKOIOrHYEeCKHE
npobsieMsl, cBA3annble ¢ okenioM yraepoaa(lV), runoresa rnobanbHOro NOTEIICHHs KIUMara;
napHuKoBbli d(pekt. YronbHas kucaoTa u e coln, X (PH3HUECKHE H XHMHUECKHE CBOIiCTBA,
nony4enue u npumenenue. Kauecrsennas peakuus na kapbonaruonnl. Menonsszosanne kapGonaros B
GBITY, ME/IMLIMHE, TPOMBILLIEHHOCTH H CEJILCKOM XO03siCTBE.

nepB()llﬂ'-{ﬂJlblll:IC noustus o6 OpraHHYCCKUX BCLIECTBAX KAK O COCAMHCHHAX Yriepoaa (Meran, JTa,
9THWJIEH, aueTHJIeH, 92TaHojl, TJIMHECPHH, YKCYCHad KHCJI0Ta). Hx cocmase u  xumuveckoe
cmpoenue. [Tousitue o 6GHOJIOrMUYECKH BaKHLIX BELICCTBAX: JKHpaX, Genkax, yrienojax — H HX pOJIH B
KH3HH YECJIOBCKaA. Mamepuwlmme COUHCMBO OP2ANUYECKUX U Heop2aUYecKux coedunenuil.
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Kpemuuit, ero ¢usuueckue M XHMHYECKME CBOWCTBA, nonmyyenne M mnpumenenne. CoeanHeHus
Kpemuus B mpupoae. OGume npectabnenus o6 okcuae kpemuua(IV) M KpemHHEBOH KHCIOTe.
Cunukarsl, HX MCIIONB30BaHHE B OhITY, MEIHLHHE,
NPOMBILINEHHOCTH. Badichetiuiue cmpoumensHbie MamMepuansl: Kepamuka, cmexao, yemenm, 6emo, s
enezobemon. IIpobaemer 6e3onacrozo

UCNONB308AHUA CMPOUMENbHBIX MAMEPUANO8 6 NOBCEOHEBHOU JICUIHU.

XHMHYECKHii IKCIEPHMEHT: H3yd4eHHe 00pa3loB HEOPraHHYECKHX BELIECTB, CBOHCTB COMAHOM
KHMCIIOTHI; IPOBEICHHE KAYECTBEHHBIX PEaKIMii Ha XJIOPHAHOHE! M HAOMOAEHHE MPU3HAKOB UX
NPOTEKAHMS; OMBITHI, OTPAKAIONIHE (PHIUYECKHE H XMMHYECKHE CBOHCTBA ANOT€HOB M HX COEIMHEHHH
(BO3MOXMHO MCTIONB30BaHKE BHICOMATEPHANIOB); 03HAKOMIIEHHE C 00pa3liaMH XJIOPH/IOB (raloreHHI0B);
O3HaKOMJIeHHe ¢ 00pa3LamMH cepsl M €€ CoOeJMHEHUAMH (BO3 MOXKHO HCIOJIb30BaHHE BHIEOMAaTEpHAIOB);
Habmoaenue npoiecca o6yraMBaHUs caxapa Moj AeHCTBHEM KOHLEHTPHPOBAHHOH CEPHOMH KHCIIOTHI,
M3yJeHHe XMMHYECKHX CBOMCTB pa36aBieHHON CEpHOIl KHCIIOTHI, IPOBEEHHE KAYECTBEHHOH peaKlMH
Ha cynb)aTHOH M HaGMONEHHE NPU3HAKA e€ MPOTEKAaH!s; 03HaKOMIIEHHE € pHU3NYECKUMH CBOHCTBAMH
a30Ta, hochopa M X coeTHHEHHH (BOIMOXKHO MCTIOIB30BaHKE BHIEOMaTepHaoBs), 0bpa3uamu

a30THBIX U GocGOpHEIX Yn0oOpeHHit; monyueHne, cobupanue, paclio3HaBaHHe U U3yYEHHE CBOHCTB
aMMHaKa; NPOBEICHHE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHHS H GoCcPaTHOH K U3yUeHHE NPU3HAKOB
MX POTEKAHHs, B3aHMO/IEHCTBHE KOHIEHTPHPOBAHHOM a30THOH KHCIIOTHI C MEJIBIO (BO3MOKHO
HCIIONL30BAHHE BHACOMATEPHANOB); H3yUeHHe MO/eNeli KPHCTAIUTHIECKHX PEETOK anmmasa, rpadura,
dynnepena; 03HaKOMJIEHHE € IPONECCOM aACOPOLHH PaCTBOPEHHBIX BELIECTB AKTHBHPOBAHHBIM YTJIEM
H YCTPOHCTBOM NPOTHBOra3a; MoIyYeHune, CoOMpaHHe, paclio3HABAHHE H H3yYEHHE CBOHCTB
YTIEKMCIIOTO ra3a; IpoBe/ieHHe Ka4eCTBEHHBIX peakliuii Ha KapOOHAT ¥ CHITHKAaTHOHBI H H3y4€HHE
IPH3HAKOB MX MPOTEKAHMSI; 03HAKOMJICHHE C IIPOAYKUHMEH CHIIMKAaTHON NPOMBILLIEHHOCTH; PEIIEHHE
IKCIIEPHMEHTANBHBIX 3a/1a4 Mo TeMe «BaxHeAnHe HeMeTa/Ibl H UX COSIHHEHH.

MeTa/lsILI H HX COeTHHEHHHA

O6mas XapakTePUCTHKA XHMHYECKHX 3EMEHTOB — METAUIOB Ha OCHOBAHHH HX MOJIOXKEHHA B
nepHOIMYEecKOi cucTeMe XHMHYeckux anemeHToB JI. M. Menaeneera u CTpoeHUA aTOMOB. Crpoenue
MeTaLIOB. MeTaiuyeckas CBA3b M METAUTHYECKAS KPHCTAIUIHYECKas PeETKA. DIEKTPOXHMHYECKHH
s HaNpsDKeHHi MeTaL10B. DHIMYECKHE H XHMHIECKHE CBOACTBA MeTa/U1oB. O0IIHE CrIOCOOH!
110JTy4eHHs MeTaUIoB. [IoHATHE 0 KOPPO3HH METAIUIOB, OCHOBHBIE CIIOCOOBI 3AIMTHI HX OT KOPPO3HH.
Cruasbl (CTaTh, YyTYH, JIOPATIOMHHHI, GPOH32) M MX NPUMEHEHHE B OLITY H IPOMBIIILIEHHOCTH.

1lenoynble METALIBL: NIOJIOKECHHE B neprHoaM4ecKoi cHeTeMe XuMHYeckux snemenTos J1. U.
MeneneeBa, CTpPOCHHE HX aTOMOB; HaX0XICHHE B IPHPOJIE. dusnyeckue H XHMHYECKHE CBOICTBA (Ha
[pUMeEpEe HAaTpHA H kanus). OKCHIBI ¥ THAPOKCHIB! HATPHA U Kanui. [IpumMenenue LenouHbIx
METALTOB M HX COEJUHEHHA.

lllenouno3eMeNbHble METAUTLI MArHHHA M KAlbLMH: [I0JI0XKEHHE B IEPHOJIHYECKOH CHCTEME
xuMHuecknx nementoBs JI. M. Menpgeneesa, CTpoeHHE HX aTOMOB, HAaX0XKIEHHE B NIPHPOJE.
Ddu3MYecKHE M XMMHYECKHE CBOMCTBA MarHHA U Kanbluus. BaxkHeiune coeAMHEHHS KaNbLUMA (OKCHA,
FMAPOKCHA, o). JKECTKOCTL BOMBI M CIOCOObI €€ yCTpaHeHHS.

AJTIOMMHHIA: TIOJIOXKEHHE B IEPHOAMYECcKOit cHcTeMe XuMUueckuX aneMenToB J1. M. Menneneesa;
CTpOEHHE aToMa; HaXOXKACHHE B pUpoje. DHIHHECKHE H XHMHYECKHE CBOHCTBA AMOMHHHS.
AMpoTepHble CBOHCTBA OKCH/A H THAPOKCH/IA ATIOMHHHAL.

YKene3o: MoI0KEHHE B NIEPHOAMYECKOi cHCTeMe XuMUUeckux anemenToB JI. K. Menzeneesa; ctpoenue
aToMma; HaxoxaeHHe B puposie. Pu3nuecKHe H XHMHYECKHE CBOHCTBA Xene3a. OKCHABI, THAPOKCHBI
u conn xenesa(ll) u xenesa(lll), ux cocTas, CBOHCTBA H NOJIy4EHHE.

XuMHUeCcKHit IKCIEPUMEHT: 03HaKOM/IeHHE ¢ 00pa3lamMu METAIOB H CILIaBOB, HX (H3MYECKUMH
CBOWCTBAMH; H3y4eHHe pe3ybTaToB KOPPO3IHH METALIOB (BOIMOXKHO HCIIO/IB30BAHHE
BHI€OMATepHaOB), 0coGEeHHOCTEH B3aHMOACHCTBHA OKCHIA KATbLHS H HATPHSA C BOJOH (BO3MOXHO
HCIO/IL30BAHHE BUIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOMCTB KECTKO# BOJILI, IIPOLIECCA FOPEHHS XKene3a
B KHCJIO pojie (BO3MOKHO HCII0/b30BAaHHE BUACOMATEPHAIOB); NPH3HAKOB NPOTEKAHHA Ka4yeCTBEHHBIX
peakuMit Ha HOHBI (MAarHMs, KaIbLMA, ATIOMHHKA, LHHKa, xene3a(ll) u xenesa(lll), mean(1l));
HabmoiIeHHe ¥ ONHCcaHKe NPOLECCOB OKPALIMBAHHS I/ITAMEHH HOHAMH HATPHs, KaHs H KalbLHA
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(BO3MOXKHO MCNONIBL30BAHKHE BHACOMATEPHAIIOB); HCC/eA0BaHHe aM(POTEPHBIX CBOHCTB IMIPOKCH/IA
AJTIOMHHHS H M'HJIPOKCH/IA LIMHKA; PeLICHHE YKCIIePHMEHTAIBLHBIX 3a/1a4 1o Teme «Baxneitinmne

MCTAJUIbI H HX COCAHHCHHAY .

XHMHA H OKpYZKaloman cpeaa

Hosble MaTepHalibl H TexHOMOTHH. BemecTsa 1 MaTepHalbl B TOBCEIHEBHOMH XKH3HH YeoBeKa. XHUMHS
H 310poBbe. Be3onacHoe uenosb3oBaHKie BEIMECTB H XHMHYECKHX peakuuii B 6piTy. [Tepsas no Mo
NPH XHMHYECKHX 03Korax u otpasjieHHsX. OCHOBBI IKOJIOTH YECKOH rpaMOTHOCTH. XUMHYECcKoe
3arpsA3HEeHHE OKpYKalollei cpebl (npefenbHas JomycTHMas KoHueHTpauus semects — [1JIK). Posns
XHMHH B PElICHHH JKOJIOrHYECKHX npobneM.

[Ipupo/iHbIE HCTOYHHUKH YTIEBOAOPOAOB (YroJib, IPHPOHBIH ra3, He(Th), MPOAYKTHI HX MepepaboTKH,
MX POJIb B OBITY H MPOMBILIEHHOCTH .

XHMHYECKHI IKCIIEPHMEHT: H3y4YeHHe 00pa3lioB MaTEPHAIIOB (CTEKJIO, CIIaBbl METAJUIOB, MOJHMMEPHEIE
MaTepHabl).

MexnpeaMeTHbIC CBA3H

Peanu3zaliis MeKNpeIMETHBIX CBSI3el [IPH H3YUYEeHHH XMMHH B 9 KJjlacce OCYLIECTBIIIETCS Yepes
HCIOJIb30BaHHE KaK OOIIHX ecTeCTBEHHOHAYYHBIX MOHATHMH, TAK U MOHATHH, ABIAIOLIAXCA
CHCTEMHBIMH U1 OTJAEJILHBIX MPEIMETOB €CTECTBEHHOHAYYHOIO [HKJIA.

O611He ecTeCTBEHHOHAYYHbBIE MOHATHA: HAYYHBIH (AaKT, rHnoTe3a, 3aKOH, TEOPHS, aHAJIH3, CHHTE3,
knaccH(pHKaIHA, NEPHOANY HOCTh, HAOMONEHHE, IKCIIEPHMEHT, MO/ICIHPOBAaHHE, H3MEPEHHE, MOJIENE,
sABJIeHHE, NAPHHKOBBIH 3(deKT, TexHonorus, MatepHaibl. OH3HKA: MATEPHI, aTOM, JIEKTPOH, IPOTOH,
HEHTPOH, HOH, H30TOI, PAZIHOAKTHBHOCTB, MOJIEKYJIA, Y/IEKTPHYECKHI 3apsijl, MPOBOXHHUKH,
NOJYIPOBOAHUKH, AHDIEKTPHKH, (POTOIIEMEHT, HHAHKATOP, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, ra3, pacTBOP, PACTBOPHMOCTE, KPHCTA/IHYECKAs PeLIETKA, CIIaBhl, (PH3HYECKHE
BEJIMYHHBI, EAMHHUIBI H3MEPEHHS, KOCMHYECKOE NTPOCTPAHCTBO, IUIAHETHI, 38&3/1b1, CoNHLe.

Buonorus: ¢poTocHHTE3, AbIXaHue, 6Hocdepa, IKOCHCTEMa, MHHEPAbHBIE YI0OPEHHA, MHKPOIJIEMEHTHI,
MaKpO3JIeMEHTBI, THTaTeIbHbIE BEIECTRA .

I'eorpadus: atmocdepa, rupochepa, MHHEPAIIBI, FOPHLIE MOPO/IBI, ONE3HBIE HCKOMAaEMbIE, TOIUTHBO,
BOJIHBIE PECYPCHIL.

KajienaapHo-TeMaTH4eCKo€ IJIAHHPOBAHHE N0 XHMHH 3 yaca, 108 yacos

Koa-B0 JlaTa HenoabzoBanue
e Paspen. Tema ypoka yacoB |mpoBexenns| 000pyAoBanus
«Touka pocra»
Tema 1. Xumus — BazkHast obaacrh
€CTeCTBOIHAHHSA H NMPaKTHYECKOI
AeSTEJILHOCTH HesoBexa (11 1)
I [Ipeamer xumun Ponb XHMHH B HH3HH YeJIOBEKa. N
XuMus B cucreMe HayK. MeTo/ibl I03HAHHS B XUMHH, [
[ln¢posas
3 naboparopus
HAKOMCTBO ¢ rnpasujamH 6e3onacHoCTH M NpHEMaMH RELEON
pabotbl B xuMuyeckoit naboparopuu. IpakTuyueckan
2 pabGora Ne 1. [Ipasuna paGotsl B 1aGopaTopuu u 1 Lingposoit
npuémel obpaiienus ¢ 1aboparopHbiM ARIYER
TeMIIepaTyphbl
obopynopaHuem
Cnuproeka
Caeua.
3 Tena u BeuiecTpa 3
’ du3nyeckue cpoiicTsa BewecTs. ArperarHoe 3
COCTOSIHHE BEILECTB .
5 Yucroie semecrsa u cmecH. Criocobul pasjenenus N [udposan
cmeceit. Ipakruueckan paboraNe 2. Paspenenne [~ naboparopus
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cMmeceit (Ha npUMepe OYMCTKH TTOBAPEHHOH COJIH)

RELEON

Tema 2. Bemecrna u xumuueckue peakuun (33 1)

ATOMBI H MOJICKYJIbl. XHMHUECKHE HIeMEHTBI 3

3HaxKH (CHMBOJIbI) XHMHUYECKHX 3JIEMEHTOB 3

[TpocTbie u ClOXKHBIE BeLleCTBA. ATOMHO- 3
MOJIEKYJIAPHOE YUCHHE.

Xumuueckas popmyna. BanentHocts atoMoB 3
XUMHYECKHX JIEMEHTOB

10

3aKoH NMOCTOAHCTBA COCTaBa BEIIECTB.
OtHocHTebHAs aTOMHas Macca. OTHOCHTE/IbHAS 2
MOJICKYJIApHas Macca .

Maccopas 1015 XHMHYECKOro 2JIEMEHTA B
COEJHHEHHH

[]

12

du3HyecKHe U XHMHYECKHE ABJICHHA

13

Xumuueckas peaknus. [IpusHaku
H YCJIOBHS POTEKAHH XMMHYECKHX peaKLni

14

XHUMHYECKHE YPaBHEHHS

15

Tunsl XHMHYECKHX peakuui. Peakuus coeiHHEHHA

16

Peakuus pa3jioKeHHS

17

Peakuus 3aMeLICHUA

18

P[RR o [

Peaxuust oOMeHa

19

3akoH coXxpaHeHHs Macchl BemecTs. M. B.
JIoMOHOCOB — YYE€HBIH YHIIHKJIONEIHCT.

BECHI
TeXHOXHMHYECK
HE HIIH
9JIEKTPOHHEIE;
cBeya; konba
NI0CKOIOHHAN
250 mn; noxka
JUISL COKHTaHHA
BEIIECTR

Tema 3. Bo3ayx. Kncaopoa.
OkcHABI (10 1)

20

Bo3ayx — cMechb razos. Cocras Bo3ayxa Kucnopon
— 3JIEMEHT M NpocToe BemecTBo. O30H — 2
aJUIOTPOIHAsA MOJM(HKAIUS KHCI0pO/ia

21

HaxoxaeHHe KHCIoposia B npupoe, Gpusudeckue 1
XHMHYECKHE CBOHCTBA (pPeaKlHH OKHCIIEHHS, 2
ropeHne. [Tonstue 06 okcuaax

CnocoObl nosryuenus Kucnopoza B 1abopaTopHH H
npoMbltieHHOCTH. [Ipumenenne kucaopoja.
[Mpaxruyeckas pabora Ne 3. [Tonyuenue n
cobHpaHHe KHCIIOpO/ia, H3YYeHHE ero CBOHCTB.

[B%]

3

Tennooi 2(pdext xumMHueckoi peakiuH, NOHATHE O
TEPMOXHMHYECKOM YPAaBHEHHH, K30 H
3H10TEPMHYECKHX PEaKIHiX

(5]

Tonnuso (yroib M MeTai). 3arps3Henne BO3yxa,
cnoco6el ero npejloTepaiienus. Ycunenue
napuukoBoro d(dekra, paspymenne 030HOBOrO
cJIosl .

[3%]

Tema 4. Bogopoa. Cocrap kucjior u coseii (8 1)

BO,U.OpOJI — JJIECMCHT H MPOCTOE BCLIECCTBO

%]

Haxoxaenue B npupojie, hH3Hueckne H XHMHYECKHe
cBoiicTsa (Ha NpUMepe B3aUMOJCHCTBHA ¢ HEMETalLIA
MH H OKCHJAMH METaJLIOB

3]

[Tpumenenne, crocoObl 110JyUeHHs BOIOPO/IA.
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[MpaxTuueckan pabora Ne 4, [Tonyyenue u
coGupaHHe BOOPO/Ia, H3yUeHHE ero CBONHCTB
28 CocTtaB KHCIIOT H COJIEH 2
Tema 5. KoinyecTBeHHbIE OTHOEHHA B XHMHH
(6 9)
29 KonuyectBo emectsa. Moss. Monsipnas Macca 2
30 3akon ABoragpo. MospHblii 06bEM ra3os . 2
31 Pacyérpl 10 XHMHYE CKHM YPaBHEHHSAM. 2
Tema 6. Boga. Pacropsl. [Tousitue 06
ocHopanusx (10 u)
1) ®u3uyeckHe CBOiCTBA BO/IbI. AHAIH3 H CHHTE3 — |
METO/Ibl H3YueHHs COCTABA BOJIBL.
53 XuMHeCKHe CBOHCTBA BO/BI (peaKiHH ¢ METAUIAMH, |,
OKCH/IAMH METaJIOB H HEMETAIOB
[{npposas
nabopaTtopus
RELEON
[Iu¢poeoii pH.
34 Cocras ocroanuii. [TousiTue 06 HHANKaTOpax D o
3KHUMOM; NISTH
XHMHYECKHX
CTaKaHoB (25
MII);
NPOMBIBAJIKA
npubop s
OMBITOB €
INEKTPHYECKHM
TOKOM;
Bopa xak pactBopHTelb. PacTBopsl. PacTBOpHMOCTS HCTOYHHK
pemects B Boge. [pakrayeckan paGora Ne 5. [OCTOSHHOIO
35 [IpuroToBsieHHe pacCTBOPOR ¢ onpesieNéHHOH 1 TOKA: NPOGHPKH
MaccOBOH Z0J1ell pacTBOPEHHOIO BEHIECTRA. — 2 wr.
NPOHYMEPOBaHH
bl€; JIyYHHKa;
CIUPTOBKA;
npobku — 2
LT, MHHLET
PoJib pacTBOPOB B NIPHPOJIE H B JKH3HH Y€JIOBEKA.
36 Kpyrosopot Bojibl B ipupojie. 3arpsa3nenne 3
npupoibix Boj. OXpaHa H OYHCTKA NPHPOJHBIX BOJIL.
Tema 7. OcHOBHBIC KJACCH HEOPTAHHMECKHX COE/
uHennit (12 y)
17 IKnaccudpmkanus HeopranuyecKuX CoeJIHHeHuii. |
Oxcnjipl: coctas, KiaccHpuKanns (ocHOBHbIE,
KHCI0THBIE, am(oTepubie, Heconeobpasyionue),
38 HOMeHKJIaTypa (MeAJlyHapoinas U TpHBHaIbHas). 2
[Tosnyuenne H XHMHYECKHE CBOHCTBA KHCJIOTHBIX,
OCHOBHLIX H aM(pOTEPHBIX OKCHJIOB.
Llndpoas
OcHoBaHHA: COCTaB, KIACCH(pUKALMA, HOMEHKJIATYpa gﬂgfgggpuﬂ
39 (MekLyHapo/iHas ¥ TpHBHAILHAS), (pHIHUECKHE H 2 "
XHMHUEcKHe cBoicTBa, cnocolbbl nomyveHus Llagposoit pH.
LUTATHB C
JAKHMOM; NATh
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ANMHAYCUANA
crakason (25
MIT);

NpoMbIBaJIKa

40

KucnoTsl: cocras, KilaccH(pUKaiusa, HOMEHKIATYpa,
(pu3uyecKHe H XHMHUE CKHE CBOICTBA, Crocobsl
MOJTyHEHHS.

Paj1 aKTHBHOCTH METAJUIOB

41

Conu (cpeiaue): HOMEHKIATypa, cnocolsl
noNy4yeHus, B3aHMO/IEHCTBHE CONIEH ¢ METAJIAMH, f
KHCJIOTaMH, 1IeJ0YaMH H CONIAMH

["eHeTHYECKAS CBA3bL MEKIY KIIACCAMH
HEOpraHHYeCKHX COeIHHEHHH

IpakTnyeckan pabora Ne 6. Pemenne
IKCNEPUMEHTATbHBIX 3a/1a4 1o TeMe «OCHOBHBIE 1
KJIACChl HEOPraHHYECKHX COeJIHHEHHH

Hudgposas
nabopaTtopus
RELEON
[npposoii pH.
LITATHB C
3AKHMOM; MATH
XHMHYECKHX
cTaKaHoB (25
MI1);
TPOMBIBAJIKA.

Tema 8. Ilepuoauyecknii 3aKon U NepHOAHYECKas]
cucrema xumugecknx viementos . . Menpene e
Ba. Ctpoenne atoma (10 u)

44

[lepBbie MONBITKH KNacCHQHKALHH XHMHYECKHX
21eMeHTOB. [ToraTHe 0 rpynnax cXo/HbIX EMEHTOB
(111710 HBIE M IIE0YHO3EMENbHbBIE METAILIBI,
rajloreHbl, HHEPTHbIE rasbl) .

%)

DJeMEHTBI, KOTOpbIe 00pa3yloT aM(pOTepHEIE OKCHIBI
H THIPOKCH/IBI

—

46

[Teproanueckuii 3akoH ¥ NEPHOAHYECKAs CHCTEMA
Xumuyeckux anementoB Jl. K. Menjeneena.
[Tepuoapt, rpynnet, noarpynmsl. Gu3nyeckuii CMBICT
MOPAAKOBOrO HOMEPA EMEHTA, HOME POB IEPHOAA H
TPYIIIbI.

[

47

—

Crpoense aromos. CocTas atoMubix siaep. M3oTonni

18

Inexrponsbl. CTpoeHune NMEKTPoHHbIX 000JI0UeK
aTtoMOB nepsbIX 20 XHMHUYECKHX 2JIEMEHTOB I
neproanyeckoit cucremel JI. M. Menjieneena

49

XapaxkTepHcTHKa XHMHYECKOr0 2/IeMEHTa 110 ero
TMOJIOKEHHIO B nepHojinyeckoit cucreme 1. Y.
Menjeneesa

(3]

50

3HaueHHe NepHOAHYECCKOro 3aKoHa
H NEPHO/IHYECKON CHCTEMbI XHMHYECKHX 2JIEMEHTOB
Juist pa3BuTHA Hayku M npaktuku. J1. K. Menenees
— Y4€HBIHA, neJaror u rpaxaaiuH.

Tema 9. Xumuueckan cpuib.
OKHCANTEILHO-BOCCTAHOBHTE/IbILIC peakunn(8 u)

t‘)J]CK'I‘pOOTPHlIﬂTCJIbIIOCTb aTOMOB XHMHUYCCKHX
2JIEMEHTOB

wn
2

Honnas xuMuueckas cBiib |

[ndposas
naboparopusi
RELEON
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[dpporok
NATYHK
TEMIepaTyphbi
MIATHHOBBIA:
JIaTYMK
TeMIepaTypel
TEPMONApHBIH

53

Koaaneumo-nonnpuaﬂ CBA3b

Llpposas
nabopatopus
RELEON
[{ndposoii
NaTYHK
TeMIEpaTypel
TLUTaTHHOBBIH:
JIaT4YHK
TeMIepaTypel
TEpPMOMNapHbIH

54

KoBasleHTHO- HenosipHas CBA3b

55

CreneHb OKHCIIEHHA

(%]

56

OKHCJIHTENBHOBOCCTAHOBHTENbHBIE peakiuu (OBP).
[Tpouecchl OKHCIEHHA H BOCCTAHOBIIEHHS.
OKHCJIHTENH H BOCCTAHOBHTEIH.

[B®]
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