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Pa3geua 1. [losicHUTEIHLHAA 3aNINCKA

PaGouast mporpaMma 1o XMMHH COCTaBJIEHA HA OCHOBE:

— ®enepanbHoOil  00pa3oBaTENbHOM MpOrpaMMbl  OCHOBHOTO — OOIIEro

o0pa3oBaHus;

— @egepa’dbHOrO  TOCYJApCTBEHHOTO  00pa30BaTENbHOIO  CTaHIapTa

OCHOBHOTO 00111eT0 00pazoBanus (00HOBIEeHHBIH DPI'OC);
— @epaepanbHOU paboyeil mporpaMMbl OCHOBHOTO 00111€T0 00pa3oBaHus 10
XuMuH. XuMus. 5-9 kiacc.

— ®enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

[Iporpamma 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npenctaBieHHbix B PI'OC OOO, a takxke Ha oCHOBE (penepanibHON padoueit
IpPOrpaMMbl BOCIIUTAHUS M C y4€TOM KOHIICHIIMM TMPENojaBaHusl y4eOHOTro
npenMmera «XuUMHS» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma 1o XuMuUHM JaéT MPEACTABICHHUE O IIENIAX, OOIICH CTpaTernu
oOy4eHMs, BOCIHUTAHMUS M Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npenMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  MPEIMETHOE  COJIepIKaHUeE,
IpeIycMaTpPUBAET PACIPECICHHE €ro IO KjaccaM M CTPYKTypHpOBaHHE IO
paszzmenraM M TeMaM TPOrpaMMbl MO XHWMHH, OTPEIASIACT KOJIMYCCTBCHHBIC U
KaueCTBCHHBIC XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh HM3YUYCHUS XHMHH C YYETOM MEXKMPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO TMpOIecca, BO3PACTHBIX
0COOCHHOCTEH 0OydJarommxcsi, ONpeneiseT BO3MOXKHOCTH MpeaMeTa IS
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TAKKe TPEOOBAHUM K
pesynbTaTaM OOydYeHHMs] XMMHUM Ha YypOBHE IIeNieH W3y4eHHs MpeaMera |
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4€OHOTO COJIEPIKAHMSI.

3HaHWEC XUMHH CIY)KUT OCHOBOW JJIi (DOPMHPOBAHUS MHPOBO33PCHUS
00y4aroIIerocs, ero MpeJCTaBICHUH 0 MaTEPHAIBHOM €THHCTBE MHPA, BAXKHYIO
pOJIb UrparoT HOpMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOTPEBPALICHUIX
SHEPTUU W 00 SBOJIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TJI00ATBHBIX
npo0sieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTUUYECKOMH,
MUIIEBOM U 9KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.



N3yuenune xumuu:

CHOCOOCTBYET peaju3allii  BO3MOXXHOCTEH IS CaMOpa3BUTHS H
(opMuUpOBaHUSA KYyJbTYypbl JIMYHOCTH, €€ o00med U (QyHKIHOHAIBHOM
I'PaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIICHUSI U TBOPUECKUX CIIOCOOHOCTEN
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENbHOM y4eOHOW N1eATeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U HCCIEI0BATEIbCKUX YMEHHUI, HEOOXOAMMBIX Kak B
MIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHON AESITEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOIO B3IUIAJla HAa E€OUHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TAlOM B (JOPMUPOBAHUU ECTECTBEHHO--HAYYHON rPaMOTHOCTH
00yJarommxcs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHUS! K €CTECTBEHHO-
-HAyYHbIM 3HAHUSAM, K TPUPOJE, K UYEJIOBEKY, BHOCHT CBOM BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

JlanHble HampaBieHUsl B 00yYeHUH XUMHH 00€CeunBaroTCs Crenu(uKoit
colepkaHusi y4eOHOro IpenMeTa, KOTOpBIM SBISETCS NEeAarornyecku
a/JIalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMUH Ha ONPEICIEHHOM 3Tarie
e€ pa3sBUTHUAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CUCTEMbl NIEPBOHAYAIIBHBIX MOHITHA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XHMHMM M HEKOTOPBIX OTHAEJIBHBIX 3HAYUMbBIX THOHSTHH
OPraHUYECKON XMMUHU.

CrtpykTypa coaep:kaHusi IporpaMmbl 10 XUMUU c(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ uzydenuto. CopepxaHue CKIaIbIBACTCA U3 CUCTEMBI
HNOHATUM O XHWMHYECKOM D3JIEMEHTE W BEIIECTBE M CUCTEMBbI MOHATHI O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHM30BaHbI I10
OPUHIMITY MOCJIEI0BAaTEIbHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX
IpEeICTaBIICHUI PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona [[. M. MenaeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUMY;

— YUYEHUS O CTPOEHUHU aTOMA U XUMUYECKOM CBA3H;

— TMpPEACTaBJICHUN 00 SJIEKTPOJUTUYECKON JHUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PacCMaTPHUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT



OJTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUH OOBSACHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEM IPAKTUYECKOTO
NPUMEHEHUS U MTOIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKOW COCTABIISAIOIIEH HAyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOABI, LIEHHOCTHOTO OTHOLIEHWS K HAyYHOMY 3HAHHUIO H
METOJaM TMO3HAaHUS B Hayke. M3yuyeHHe XMMHH MPOUCXOJUT C IMPUBICYECHUEM
3HAHUM W3 paHee HM3YyUYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaroumi MHup»,
«buomnorus. 5—7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wW3yyeHMHM XUMHUHM NPOUCXOIUT (POPMUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHM S, TPAKTUYECKON
NEATEIBHOCTH YE€JI0BEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpBI.
3amaya yyeOHOro npeaMera COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HAHUM — BaXXHEWIIMX (AKTOB, TMOHATUNA, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JTOCTYMHBIX 00OOIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HayKH, B IPUOOILIEHNN K HAYYHBIM METOJAaM MO3HAHUS IIPU U3YUYEHUU BEILIECTB
U XUMUYECKUX PEaKkiuii, B QOPMUPOBAHUH U PA3BUTHH NTO3HABATEIbHBIX YMEHUM
U UX NPUMEHEHUH B Yy4eOHO-IIO3HABATEIBbHOW M yue€OHO-HUCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHMM MpaBWJ 0€30MacHOTO OOpallleHHsl C BEIIeCTBaMHU B
MOBCETHEBHOM KU3HU.

[Ipu n3ydyeHnn XuMUM Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKue 1, KakK:

— (GOpPMHpPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOyuY€HUsT Ha CHCTEMAaTUYECKOE MpHUOOIICHHE
oOy4aromuxcst K CaMOCTOSITENIbHOM MM03HABATEIbHON AESITEIbHOCTH, HAYYHBIM
METOoJIaM MO3HaHUs, POPMUPYIOUIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
oOyJaronMMuUCsl  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TMO3HAHUS W
CaMOIMO3HAHUs, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHLUN), UMEIOIIUX
YHUBEPCAIBHOE 3HAYEHNUE JJIS1 PA3JIMYHBIX BUIOB AECATEIbHOCTH;

— ¢opmupoBanue o00ImeH (QYHKIIMOHATBHOW W €CTEeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OLEHUBATH SIBICHUS
OKPY’KAIOLIEr0 MUpPA, UCIOJb3Yysl 3HAHUS U OIBIT, IIOJYYEHHBIE NIPU U3YYECHHUU



XUMUH, TPUMEHSATh UX MOPU PEHICHUU NpoOJeM B MOBCEIHEBHOM XKU3HU U
TPYAOBOU JIESITETBHOCTH;

— (¢dopmupoBaHHe Yy OOYyYaIOMMUXCA TyMAHUCTHYECKUX OTHOIICHUH,
MMOHUMaHUS IEHHOCTH XHMHYECKUX 3HAHUW IS BBIPAOOTKH DKOJIOTHYCCKH
1€J1€CO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM JAESATEIBHOCTH B IEJAX
COXpPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPE/IbI;

— pa3BUTHE MOTHBAIUHA K OOYYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCHHMTAHUI0O HAa OCHOBE YCBOCHHMS OOIIEUETIOBEUYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAIIPABICHHOCTH JIaJbHEHIIIETO
0o0yueHusl.

OO0miee yucao 4YacoB, OTBEAEHHBIX JUISl M3YUYCHHS XUMHUHU Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 4acoB
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Pasznen 2. Conep:kanue 00y4eHus

8 kiace

IlepBoHaYa/IbHBbIE XUMHYECKHE TOHATHS

[IpenqmeT xumuu. Posib XMMUH B )KM3HU YETIOBEKA. XUMHS B CUCTEME HAYK.
Tena m BemecTBa. duU3nNUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CrniocoOnI pa3eneHus: CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOoB. [IpocThie U CloXKHbBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckass (popmyna. BareHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKkOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OtHocuTeNnbHas MOJIEKYJIsipHast Macca. MaccoBast 10Jisl XUMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemecrBa. Monb. MonsgpHas wMacca. BzauMocBsiszb
KOJIMYECTBA, MACChl W YHUCJIA CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacu€Tel mo
dbopMynamM XUMHUYECKUX COSTMHEHUM.

Ou3nueckue W XUMHUYECKHE SBICHHUS. XHUMHUYECKas peakuuss u ee
MpPU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BeENIECTB. XHUMHUYECKUE YpaBHEHHS.
Kiaccudukanus XuMmm4eckux peakiui (CoeMHEHNs, pPa3IoKEHUsI, 3aMEILICHHUS,
obmeHa).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO C XMMUYECKOH MOCYA0M, MPaBUIaMH pabOThI B TaOOpaTOpUn U
npuéMaMu o0paleHus ¢ 1ab0paTopHBIM 000PYAOBAHNUEM, U3YUCHHE U OTIHCAHNE
¢u3nuecKkux CBOMCTB 00pa3llOB HEOPraHUYECKUX BEUIECTB, HaOI0/IeHHE
¢u3nueckux (IJIaBleHWE BOCKA, TasHUE JIbJa, PaCTHpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbl) U XUMHUUYECKUX (TOPEHHUE CBEUU, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBHIE MeJla C KUCIOTOW) SIBICHU, HaOII01eHNe
U OINMCaHUeE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakinii (pa3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHue TUAPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCIHCTBHUE KeJIe3a C PACTBOPOM COJIM MEAU
(II), w3yyeHue CHOCOOOB pa3ielicHUs CMecel: C IIOMOIIbI0 MarHuTa,
bunbTpoBaHKME, BBIMAPUBAHUE, TUCTWILISALUS, XpoMmaTorpadus, MpOBEICHUE
OUYMCTKH MOBapEHHOM COJIU, HAOIIOJICHUE U OMMCAaHUE PE3yJIbTATOB MIPOBEACHUS
OMbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3/IaHHUE MOJENEN
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTeIM HEOPraHNYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 31eMeHT U pocToe
BeniecTBo. HaxoxxneHue kuciopona B NpUpoAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucnopoga. CrnocoObl
MOJIyYeHHUs] KUCIOopoAa B J1a0OpaTOpUM W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajuioTpornHas MoguuKaius KUcaopoaa.

TernoBoit >3pPexT XUMHUYECKON peakiuu, TEPMOXUMHUECKUE YPAaBHEHHUS,
9K30- M 3HIOTEPMHUYECKUE peakUMH. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3P (eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bopopon — snemeHTt m mpocroe BemiecTBO. Haxoknenue Bogopoaa B
npupoae, (U3MYEeCKUe M XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. Kucnotsl u comnm.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue CcBoWCTBa BOABI. Boma kak pactBoputenb. PacTBOpsI.
Hacepiiennsle 1 HEHACHIIEHHBIE PacTBOPHI. PacCTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBass oyt BellecTBa B pacTBOpe. XUMMHYECKHE CBOMCTBA BOJBI.
OcHoBanwusi. Posib pacTBOpPOB B PUPOJIE U B KU3HU yeJoBeKka. KpyroBopot BojbI
B [IpUpOJie. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX BO/I.

Knaccudukanusa neoprannueckux coerHenunil. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpasyromie (OCHOBHbIEC, KHUCIOTHbIE, amM(pOTEpHbIE) W
HeconieoOpazyomue. Homenknarypa okcunoB. dusuueckue U XUMHUYECKUE
CBOMCTBA OKCHUIOB. [lonyuenue okcuaos.



OcHoBanusa. Krnaccudukamusi OCHOBaHMA: MENOYHM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3N4YeCKue U1 XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaot. @usndeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTm MertaiuioB H. H. bekerona.
[lonydyeHnue KHUCIIOT.

Comu. Homenknatypa coseil. @u3nyeckue U XUMUUYECKHe CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHMe, paclo3HABaHUE W HU3YYEHUE CBOMCTB KHUCIOPOJA,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HMKHOBEHUS M IIPEKpAILlCeHUs TOpeHUs (I10Kapa), 03HAKOMJIEHUE ¢ 00pa3laMu
OKCUJIOB U OINKMCAHUE WX CBOWCTB, MOJIydeHUE, COOMpaHUE, pacrno3HaBaHUE U
M3y4YEHUE CBOWMCTB BOAOPO/Ia (TOPEHUE), B3aUMOACHCTBIE BOJIOPOJA C OKCUIOM
meaun (1)  (BO3MOXXKHO HCHOJIB30BaHUE BHUACOMATEPUATIOB), HAOIOACHUE
o0pa3lloB BEHIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOpPEHUs] BEUIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBIICHUE
pacTBOPOB C OMNPENCIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETAJUIaMU (HATpUEM U KaiblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHANIOB), UCCIEAOBaHIE 00pa3IlOB HEOPTAaHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOIO/IEHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBopax KHCJOT U 1IeJouel, uzydeHue Bzaumojenicteus okcuaa meau (I) ¢
pacTBOPOM CEPHOM KHUCJOTHI, KHUCIOT C METAJUIAMH, PEAKIUA HEUTpAIN3ALUH,
MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METAIlIa APYTUM
13 pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeiiine
KJIACChI HEOPTAHUYECKUX COCTUHEHUI.

Ilepuoanuyeckuii 3axkoH u Ilepuoaumyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBSA3b.
OxHcINTeIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
IPYINax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE W IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCH/JIbI ¥ TUIPOKCHIBI.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIEMEHTOB
J. W. MenneneeBa. Koporkomepuognas u JIMHHONEpUOAHAs (POpMBI
[lepuomnueckort cucrembl xumuueckux diemeHToB Jl. WM. Menpgeneesa.



Ileproner u rpynmbl. PU3HYECKUNA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
MEpUO/Ia U TPYIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbBIX sfep. M3oTombl. OIJIEKTPOHBI.
CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XMMHUECKUX JIEMEHTOB
ITepnogmueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUs pajnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJAM.

3naueHue Ilepuogmyeckoro 3akoHa U Ilepuonnueckold  CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIS Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIaHNH.

Xumunyeckasi cBa3b. KoBajeHTHas (MOJiApHAsT W HEMOJIIPHAsl) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHX IEMEHTOB. FIOHHAs CBA3b.

Crenenb okwuciieHUA. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE —PEAKIUU.
[Ipouieccol OKMCAEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHUEe 00pa3loB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TMAPOKCHIA [IMHKA C PacTBOpaMU KHUCJIOT WM IIEJIOYEH, IPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peaklMy pa3IoKeHUsI, COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanu3anus MeXnpeIMETHBIX CBSI3€W NMPU U3YYEHUU XMMHMM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HayYHBIX
MOHSTUH, TaK U MOHSATUH, SABJIAIOIINXCS CUCTEMHBIMU ISl OTIETIBHBIX PEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO--HAayUHbIE MOHATHUS: HayyHbIM (pakT, rumoresa,
TEOpusl, 3aKOH, aHaJIN3, CUHTE3, KJIaCCU(PUKALUs, TEPUOIUIHOCTh, HAOTIOACHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SBJICHHE.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
U30TOMbI, paINOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHM 3apsijl, BEIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BELIECTBA, I'a3, (PU3NUECKUE BETUUUHBI, €UHHIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



9 kiace

BemecTBo U XuMu4ecKasi peakuus

[Tepunoanyeckuit 3akoH. Ileproanueckas cucteMa XUMHUYECKUX JJIEMEHTOB
1. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHAYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOJIOB, Kalus, KaJbUHUs U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHUEM 3JeMEHTOB B llepmommueckont
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
M BUJIa XUMHYECKOU CBS3H.

Krnaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUECKUE
CBOMCTBA BEILECTB, OTHOCALIUMXCSA K pPa3iIMYHBIM KjaccaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XUMUYECKHX peakUuid MO Pa3jIu4yHbIM IpU3HAKaM (10
YHUCIIy M COCTaBY yYacTBYIOIIMX B PEAKLHMU BEILIECTB, MO TEIIOBOMY 3(PQEKTY,
10 U3MEHEHUIO CTENEHEN OKUCIIEHUS! XUMHYECKHUX JIEMEHTOB, IO 00OPaTUMOCTH,
0 YYacTHIO KaTalu3aTopa). OK30- W  OSHIOTEPMHUYECKHE  PpEaKIUH,
TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTn XuMU4yeckod peakuuu. [loHsTue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX
peakiuax. Ilondarne o karamuse. lloHATHE O XMMHMYECKOM pPaBHOBECHUMU.
@akTOophl, BIHAIOIIME HA CKOPOCTb XUMHUYECKOW pPEAKIUU U IIOJIOKECHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU, JJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBPHON  peakuuu.  CocraBieHHE  ypaBHEHHU
OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX PEAKLHUM C HCIIOJIB30BAaHUEM METOAA
3JICKTPOHHOTO OajaHca.

Teopust  DJIEKTPOJIUTUYECKOM  JUCCOLUALINM. DJIEKTPOJIUTHL U
HEINEKTpouThl. KaTnoHbl, aHMOHB. MeXaHU3M JAHMCCOLMALMM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU cBs3U. Crenenp nuccounanuu. CUIIbHBIE U
cia0Oble DJIEKTPOJIUTHI.

Peaknuu wmonHOro oOOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMEHa, TOJIHBIE U COKpalléHHblE MOHHbIE ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE NMPEACTABICHUNA 00 3JIEKTPOJIUTUUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMHU KPUCTAUINYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB



(xJ1opuaa HaTpusl ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKON peaKInu
OT BO3ACHCTBUS Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHUE DIICKTPOIPOBOIHOCTH
pacTBOPOB BEUIECTB, MpolLecca AUCCOLUMALNM KHCIOT, IIEJI04Ye U coJei
(BO3MOXKHO UCIIOJIb30BAaHUE BHUACO MATEPHAIIOB), TMPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKA TMPOTEKAHUS peakluii HOHHOro oOMeHa
(oOpa3oBanue ocanka, BBIAEICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropenue, peakiuu pa3aoKeHUsl, COEIMHEHNS ), pACIIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOINIbIO KAYECTBEHHBIX pEAaKUUMHA HaA HOHBI, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaunibl 1 MX coelMHEHUS

OO6miast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CtpoeHue u GU3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C METaJIJaMH, HEMETalllaMH, IIeJIo4YaMu). XJIOPOBOJIOPO.
ConsHas KucmoTa, XMMHYECKHE CBOMCTBA, IOJyYEHUE, IPUMEHEHNE. JlencTBHE
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B IIPUPOJIE.

O6mas xapakrepucTtika 3meMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTeNeHU okucieHus. CTpoeHue u puznueckue CBONCTBa
IPOCTBIX BEMIECTB — KUCIOpOAa M Cepbl. AJUIOTPONHBIE MOAUGUKAIIIH
KHCIIOpoJa U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOpPOA, CTPOCHME,
dusnueckne W XuMHUUeckue cBoMcTBA. OKCHUIBI CEpbl KaK MPEICTaBUTENN
KUCJIOTHBIX OKCUJIOB. CepHasi KucCioTa, (U3UUYECKUe U XUMUYECKUE CBOWCTBA
(oOmue kak MmpeacTaBUTENsl Kiacca KUCIOT U cnenuduyeckue). XUMUIECKHUE
peaKkivM, JIeKalMe B OCHOBE MPOMBIILUIEHHOTO CIOC00a MOJyYeHHUs] CEpHOM
KucaoThl. [IpuMeHenue cepHoit KUciaoThl. CoJIM CEPHOM KUCIOThI, KAYECTBEHHAS
peakius Ha cyibpar-uoH. HaxoxeHue cepbl U €€ COSAUHEHUM B MPUPOJIE.
XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoIMIeW Cpelabl COCIUHEHUSIMH  CEphI
(KUCIIOTHBIE JIOXIW, 3arps3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIICHUS. A30T, paclipoCTpaHEHUE B MPUPOJIE,
dbuzndeckre U xumuueckue cBorcrea. Kpyropoport azora B npupoje. AMMUaK,
ero (Qu3nyYecKne M XMMHYECKUE CBOWCTBA, MojydeHue u mpumenenue. Conu
aMMOHWUS, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA, pruMeHeHne. KadecTBeHHAs
peakiusi Ha UOHBI aMMOHUS. A30THAas KUCIIOTa, €€ MOoJydeHune, GU3NIeCKue U
XUMHUYECKHME CBOICTBa (0OIIME Kak MpeICTaBUTENs KJlacca KUCIOT U



cnenuduueckne). Vcmonp3oBaHne HUTPATOB M COJEH aMMOHHS B KauecTBE
MUHEPATBHBIX yA0OpeHH. XHUMHUYECKOe 3arps3HEHHE OKPYKAIoLIeH Cpeibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIC IO, 3arpsA3HEHUE BO3yXa, MOYBHI U
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3NIECKUE U
xumudeckue cpoiictBa. Okcun docdopa (V) u hochopras kuciora, GU3NIECKUE
U XUMHUYECKHE CBOWCTBa, moiyueHue. Mcmonb3oBanue ¢GochaToB B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtuka neMeHToB |V A-rpynmbsl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIe CTEMEHU OKUCICHUS. YTJIEpoJ, aUIOTPOIHBIE
MoauUKAIMK, PACIpOCTPaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYCCKUE
cBoricTBa. Ancop6uus. KpyroBopot yrieposa B mpupojie. OKcuabl yrieposia, ux
¢u3nueckue W XWMHUYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yriepona (IV), rumore3a ri100adbHOTO TMOTEIJICHUS KJIUMaTta, MapHUKOBBIN
s dekT. YroynbHas KUCI0Ta U €€ COMu, NX (PU3NYECKUEe U XUMHUUECKHUE CBOMCTRA,
MOoJIydeHHE W TpuMeHeHHne. KadecTBeHHas peakmus Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIIICHHOCTU U CEIILCKOM
XO35HCTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak O
COCIUHEHMSIX yriiepoaa (MeTaH, dTaH, dTWJICH, alleTUJICH, STaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHHMKU  YIIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU YelloBeKa. MaTepuanbHOE €IHHCTBO
OpTraHUYECKUX ¥ HEOPTAHUUECKUX COCTMHCHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHus B mpupoae. OOmume mpenctaBieHus 00
okcuie kpemuus (1V) u kpemaueBoi kuciaotre. CUIMKATHI, UX UCIOJIH30BAHHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHelIie CTpOUTEIbHBIC MaTEPHAIIBI: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

XumuuecKkuii IKChepumMeHm:

u3ydeHue o0pas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
IIPOBEJICHUE KAYECTBCHHBIX pEaKIMid Ha XJOPUI-UOHBI M HAOJIIOJCHUE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBA TQJOTCHOB H WX COCAMHEHWH (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3lamMH XJOPHAOB (TaJOT€HHUIOB),
O3HAKOMJIEHWE C oOpa3lamMu cepbl U €€ COCOUHEHUsMU (BO3MOXKHO



WCIIOJIb30BaHNE BHUICOMAaTEpHaNioB), HAOIIOJEHUE TMpolecca OOYTrIUBaHUS
caxapa IOJ JECUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI, W3Y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOM CEPHOM  KHUCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoOH H HaONMIOJIeHHe TMpu3HaKa e&
MPOTEKaHUs1, 03HAKOMJICHHE C (PM3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COeTUHEHUN (BO3MOXXHO HCIOJB30BaHUE BHUACOMATEpHANoB), oOpaslaMu
a30THBIX U QPOCPOPHBIX yIOOpEHHUA, TOJydeHHe, cOOUpaHue, paclo3HaBaHUE U
U3YYEHHE CBOMCTB aMMHAKa, IPOBEJCHHUE KAYECTBEHHBIX pEaKUUid Ha HOH
aMMoHUSI W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB HUX TMPOTEKAHMS,
B3aMMO/ICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ MEAbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJICOMATEPUANIOB), H3YYEHUE MOJENIEeH KPUCTALTMYECKUX
pemérok anmMasa, rpaputa, QpyiepeHa, 03HaKOMIIEHUE C ITPOLIECCOM acOPOLUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIIEM U YCTPOMCTBOM IIPOTHUBOrasa,
MOJIy4eHHUe, COOMpaHKe, pacCliO3HaBAHUE U U3YUEHHUE CBOMCTB YIJIEKUCIIOIO ras3a,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIIMil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHUE
IIPU3HAKOB MX MPOTEKaHWs, O3HAKOMJICHHE C NPOAYKIHMEN CHUIMKATHOU
IPOMBIIUIEHHOCTH, PELIEHUE 3KCIIEPUMEHTANIBHBIX 3a1a4 10 TeMe «Baxunennme
HEMETAJUIBl U UX COCAUHEHUS.

MeTaJsibl U X COeIMHEHUS

OOmiast xapakTEepUCTHKAa XHMHUYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAHMHU UX NOJIOKEHHU B [lepuonnueckon cucreMe XMMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa u cTpoeHus aroMoB. CTpoeHHE MeTalioB. MeTayndeckast
CBA3b U METAJUIMUECKAs] KPUCTAIUINYECKAs] PEIIETKA. DJIEKTPOXUMUYECKUN P
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl monydeHus: meTtawioB. IloHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIC CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajib, YYTYH,
TIOpaIFOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[I{erouHbIe MEeTAIUTBL: MOJIOKEHUE B [Iepronnueckoil cucTeMe XUMUYECKUX
aneMeHTOB [[. 1. MeHneineeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE B IIPUPOJE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUAbl U
TMAPOKCHIBI HaTpusl M Kanus. [IpuMeHEeHHe IIETOYHBIX METAIOB W HUX
COCIMHEHU.

IllenouyHO3EMENIBbHBICE METAJUIBI MarHMM W KaJdblMK: IIOJOXKEHHE B
[Tepunoanueckon cucremMe xuMnaeckux sneMeHToB . 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxOoXxJeHue B npupoae. Pusnueckue M XMMHUYECKHE CBOMCTBA
MarHusi M Kajapuus. Baseillnne coeauHeHus KaiabUus (OKCHI, THMAPOKCHUL,
conu). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs!.



AmomuHni: mnosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
anemeHTOoB JI. 1. MenneneeBa, CTpO€HHME aTOMa, HAXOXKJICHUE B IPUPOJE.
duznyueckre U XUMHUYECKHE CBOMCTBa amtoMuHMs. AM@OTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.

Kenezo: nomoxenue B lleproanueckor CHCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHHe aToma, HaxoXAeHUEe B npupone. dusznueckue u
XUMUYECKUe cBoMcTBa xene3a. OKcuabl, TUApoKcuabl u conu sxeneza (l1) u
xenesa (11l), ux cocras, cBOMCTBA U MTOTyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpasllaMd METaJUIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMHU, HW3YyUYCHHE PE3YJbTAaTOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHIA
KallbllUg U HATpHUs C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, ITPOLIECCA TOPEHMUS KENE3a B KUCIOPOJE
(BOBMOXKHO HCIIOJB30BaHWE BHUJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI: MarHus, Kajablys, AIFIOMUHUS, [ITHKA, JKeJe3a
(I u xenesa (1), menu (1), HaOIrOIEHUE U OMMCAHKUE TIPOIIECCOB OKPAIIMBAHUS
IUTAMEHU HWOHAMHM HaTpHsi, Kajdusi W Kaublus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUANIOB), HCCieA0BaHUE aM(pOTEPHBIX CBOMCTB THUJAPOKCHIA
QTIOMUHUS U TUJIPOKCHUJIA ITUHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeME
«BaxxHeunIe MeTaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa n MaTepuanbsl B MOBCEIHEBHOW JKU3HU YeJIOBEKa. be3omacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHIIEHTpanus Beuects, aanee — [1/IK). Ponbs xuMuu B pelieH 3K0JI0OTMYeCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4eHue o0pa3loB MaTEpUANIOB (CTEKIIO, CIIJIABbl METAJIOB, IOJMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceazu

Peanuzanusi MexnpeaMeTHBIX CBSI3ed MpU M3YYEHUH XUMUM B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHI, TAK U MIOHATH, SBJISIFOLIMUXCS CUCTEMHBIMHU JJIS OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHalIU3, CHUHTE3, KiIacCU(PUKALMs, NEPUOJUYHOCTh, HAOIIOJEHUE,



HKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE, MAaPHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dwusuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbI, PaTUOAKTUBHOCTD, MOJICKYJIA, SICKTPUUYECKUN 3apsil, MPOBOTHUKH,
MOJIYITPOBOJHUKH, IUAJICKTPUKH, (OTOIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, ra3, pacTBOpP, PacTBOPHUMOCTH,
KPUCTAJUTMYECKAss peméTKa, CIUIaBbl, (PU3WYECKWe BEITUYHUHBI, CIUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocunTtes, npixanue, onocdepa, IKOCUCTEMa, MUHEPATLHBIC
yIoOpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEPATbl, TOPHBIE IOPOJIbI,
M0JIE3HbIE MCKOIAaeMble, TOTUIMBO, BOJAHBIC PECYPCHI.



Pa3nen 3. [lnanupyemblie pe3yibTaThbl 0CBOEHHUS IPOTrPAMMBI

JINYHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAaJIWLHOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarolIUXcCs
PYKOBOJICTBOBATbCSl CUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, TOHUMAaHUA 3HAYEHUS XUMUYECKOH
HayKH B KU3HU COBPEMEHHOI0 OO0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopManmenn O NEePeNoBBbIX MJOCTHKEHHUSIX U OTKPBITUSAX MHUPOBOM U
OTEUECTBEHHOW XHMMMH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUAX OO0
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPEICTABICHNS O COLMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M APYruX BHIAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JEATEIbHOCTH IMPHU
BBINIOJIHEHUN YYEOHBIX, IMO3HABATENbHBIX 3a/1a4, BBINOJIHEHHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3/JaHUM  Y4YEOHBIX  IPOEKTOB,  CTPEMJIEHUS K
B3aMMONOHUMAHHUIO U B3aUMOIIOMOIIIY B ITPOLIECCE 3TOM yueOHOM! 1eITeTbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE TMOBEJIEHWE W TOCTYINKH CBOUX TOBApHUILEH C
MO3UIIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUMA
ITOCTYTIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS '

MHUPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABJISIFOLIUE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPUPOABI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOU CPENIOH, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MMOJIYyYECHHE HOBBIX 3HAHUI 110
XUMUH, HEOOXOIUMBbIE ISl OOBSICHEHUSI HAOII0JaeMbIX MPOIIECCOB U SIBJICHUMH,



MO3HABATENbHON, WHPOPMAITMOHHON U YUTATENIbCKON KYJIbTYPBI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIbHOM padOThl € YYEOHBIMH TEKCTAMH, CIPABOYHOMN
JUTEPATYpPOM, OCTYNMHBIMU TEXHUYECKUMHU CpEACTBAMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K CcaMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHS 00y4YeHUS B
JIaJIbHCUIILIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YINOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXO0AUMOCTH COOIOACHMSI ITPaBUIl O€30MIACHOCTH TP 00paIlleHun
C XMMHYECKMMU BELIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUYEHHUIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaXKEHHE K TPYly U pe3yjbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUsS MPEAMETHBIX 3HAHUM 10 XMMHUHU, OCO3HAHHBIN BBHIOOD
WHJIUBUyAIbHOM  TPAEGKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEH, ycmemHon NpodecCuOHaTbHON MEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATbHON
cpene;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAEC KaK MCTOUHHUKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIECTBOBaHMS, IOHUMAaHUE LIEHHOCTHU 370POBOIO
u Oe3zomacHoro o0Opa3a >KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBusl O€30MACHOTO TOBEJICHHUS MpU padboTe C BEIIECTBAMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHHUS, TIOJy4YaeMble PU U3yUYEHUU XUMUH, AJIs
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW CpedoM, uIs
NOBBIIICHUS YPOBHS 5SKOJIOTHUECKOW KYyJNbTYPhl, OCO3HAHMS TJI00AIBHOIO
XapakTepa HKOJIOTMYECKUX Mpo0JIeM U MyTel UX pelIeHus MOCPEICTBOM METOI0B
XUMHUH, SKOJOTMYECKOIO MBIIIEHUS, YMEHHsS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.



MeTanpeaMeTHbIe Pe3yJbTATHI

B cocraBe MeranpenMETHBIX pPE3YyJbTAaTOB BBIICISAIOT 3HAYUMBIC JUIS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
PUHIIUI, TUIIOTE3a, GaKT, CUCTEMa, IPOLIECC, SKCIEPUMEHT U APYToe. ), KOTOpbIe
HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX yUE€OHBIX MPEAMETaX U MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEIIOCTHON
HAy4YHOM  KapTUHE MHpa, M  YHHUBEpCallbHble  y4yeOHbIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJIsITUBHBIE), KOTOPBIE
oOecrieunBalOT  (HOPMUPOBAHME  TOTOBHOCTH K  CaMOCTOATEIbHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YYEOHOU 1€ATETbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble JJornyeckue 1eicTBUA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS NPU OCBOEHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMI XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMH HU3Y4YEHUS,
CTPOUThH JIOTMYECKUE pacCykieHus (MHIYKTUBHBIC, JEIYKTHUBHBIC, IIO
aQHaAJIOTHUH ), IEJIATh BHIBOJIBI U 3aKJIFOUEHUS,

YMEHUE TMPUMEHSATh B MPOLECCE IO3HAHUS MOHATHUS (IIPEIMETHBIE U
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MPEACTABICHUS — XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (hopmyia
Y YpaBHEHHE XUMHUYECKOW PEAKIUU — MPHU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3a/1a4, ¢ Y4ETOM ITUX MOJIEIBHBIX MPEACTABICHHUN BBISIBISATH U XapaKTEPU30BATh
CYIIIECTBCHHBIC TPU3HAKA H3YYaEMBIX OOBEKTOB — XHUMHYECKUX BEIIECTB M
XUMUYECKUX peakIui, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEJICTBEHHBIE CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

YMEHHE HUCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBHI Il (DOPMUPOBAHUS THUIMOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

OpUOOpEeTeHNE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3ALMHM U MPOBEICHUIO
VUYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM Tpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3yibTat, (GOpMyIUpOBaTh 0000IIEHUS
Y BBIBOJBI 0 PE3YJbTaTaM IMPOBEAEHHOIO OIBITA, WCCIENOBAHUS, COCTABIIAThH
OTYET O MPOJICIIAHHOM paboTe.



Pabora ¢ unpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHMUS], TOTYYaeMYIO U3 Pa3HbIX HCTOUHUKOB
(Hay4HO-TIONYJIApHAs. JIMTEpaTypa XUMHUYECKOIO COJEpXKaHUs, CIPaBOYHbIC
nocoOus, pecypcsl MHTEpHETAa), KPUTUUECKU OLICHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

YMEHHE PUMEHATh Pa3IM4YHbIE METO/IBI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
UHPOpPMALlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IJIS BBIIIOJHEHUS
y4eOHBIX U IT03HABATEIbHBIX 33/a4 ONPEAEIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA
B 00JIACTH MCIMOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUS
UHpOpMaAIMU U WUIIOCTPUPOBATh pELIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBAaTh B Mpouecce ydeOHOH U
HCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOLIECH MPUPOIHOU
CpelBl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wiu) JUCKYCCUHU) TIO
CyLmIeCTBY 00CyXkaaeMoll Tembl, (HOpMyJIUpPOBaTbL CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IPEIIOKEHHOM 33/1a4u;

YMEHUS TMPEACTAaBIATh IOJYYEHHBIE pe3yJbTaThl IMO3HABATEIbHOMU
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
PE3ybTATOB BBITOIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTrO OMBITA,
nabopaTopHOil pabOThl MO HCCIEIOBAaHUIO CBOWCTB BEUIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUs y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuii (o0cyx1eHusi, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICMCTBUH, ONpENEJICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryisiTuBHBIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENSTh UEAN AEATENbHOCTH, INIAHUPOBATH,
OCYULIECTBJISATh, KOHTPOJIMPOBATh U MPH HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOKO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3((HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHBIX
Y IIO3HABATEJIBHBIX 337a4, CAMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTUPOBATH



MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM TPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIE€IU, YMEHHE
UCII0JIB30BATh U AHAJM3UPOBATh KOHTEKCTBI, IIPEIIaracMble B yCIIOBUU 3aJaHUN.

IIpeameTHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOU (enepalibHON paboueit Mmporpammoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeucTBUl, creurduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIBHOCTH [0 TMOJYYEHUKD HOBOIO 3HAHHUS, €ro HMHTEpIpEeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMNXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
Y MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASA Macca,
MAaccoBasi JOJSI XMMHYECKOTO 3JIEMEHTA B COCIMHEHUM, MOJSPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAaHUE, COJIb, JIECKTPOOTPUIIATEIHHOCTD,
CTENIEHb OKHUCJICHMS, XUMUYECKas peakius, KiacCu(UuKaius peaxiuu:
PEAKLMHU COCIMHEHUS, PEAaKUUHU PA3JIOKECHUS, PEaKLUU 3aMEIICHUs,
peakiuu 0OMeHa, dK30- U 3HA0TEPMUUECKUE PEAKIIUH, TETUTOBOM 3P (HeKT
peaKkIuu, sIAPO aToMa, JICKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMMU4YECKas CBs3b, IOJSPHAs W  HENOJSpPHasd
KOBAJICHTHasl CBSA3b, MOHHAs CBS3b, MOH, KaTHWOH, AaHWOH, pPacTBOp,
MaccoBasi J0Jis BeriecTBa (MPOIeHTHAsI KOHIIEHTpaIUsl) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOPMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OMNpPEIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHECHUSX,
CTENICHb  OKHUCJICHUSI DJIEMEHTOB B  OHWHApHBIX  COCIUHCHMUSX,
MPUHAJIEKHOCTh BEUIECTB K ONMPEACIEHHOMY KJIACCY COCIUHEHUN I10
dbopmynam, BHUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAsT M WOHHAs) B
HEOPTraHUYECKUX COETUHEHUSAX;

e packpbiBaThb cwmbich [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB



XUMHUYECKUX AJIEMEHTOB OT HX M0J0XkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aK0OHa ABOTaJIpo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy [lepuomnueckoi
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaTh TMOHSITUS «IJIaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y», mansie
U OOJIbIIIME MEePUOJIbI, COOTHOCUTH 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabmuie «llepmonnueckas cucrtema xumudeckux siaementoB I, U.
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOOIlee YHucio
AJNIEKTPOHOB U PACHpPEEICHUE UX O JIEKTPOHHBIM CIIOSIM);
KJIaccu(PUIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAaccoB,  MOATBEPXKJas  ONHCAHME  IpUMEpamMu
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHMHYECKUX
MpEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOro 3JIeMEHTa Mo ¢opMylie
COCIMHEHHsI, MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKII;

MPUMEHATh OCHOBHBIE OTMEpaIlid MBICIUTEIBLHON AESTEIbHOCTH —
aHaJM3 ®W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3aIHUIo,
KJ1accu(PUKaInio, BhISIBJICHUE MTPUYMHHO--CIICICTBEHHBIX CBSI3€H — IS
W3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECKHX pPEaKIHMi, €CTeCTBEHHO-
Hay4yHblE  METOJIbl  TO3HAHUSI —  HAONIOJEHHE, HU3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

cleAoBaTh MpaBWIaM  TOJIb30BAHUSI XUMHYECKOM TOCyAoM |
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLIMSIMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBRA,
IJIAHUPOBATh U MPOBOAUTH  XUMHUYECKHE  IKCIIEPUMEHTHI IO



K

pacro3HaBaHUIO pPAcTBOPOB MIeJOoYed M KHUCIOT C IOMOIIBIO
UHANKATOPOB (JakMmyc, (eHondTaaert, METUIOPAHK U IPYTHE).
KOHIly oOydeHusi B 9 Kiacce mpeiMeTHBIE pe3yiabTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICH OCHOBHBIX XUMHYECKHX MOHATHUH: XHUMWYECKHN
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWUOH, IPOCTOE BEILECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHB
OKHUCJICHUS, XUMUYECKasl pEaKIIMsl, XUMUUECKasl CBA3b, TEIIIOBOU d(PeKT
peakiMu, MOJIb, MOJIIPHBI  00BEM, PpacTBOp, DJIEKTPOJIMUTHI,
HEDJIEKTPOJIUTBHI, JJIEKTPOJIUTHYECKAs TUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIH,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHE,
ajtoTponus, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHAS,
METaJuIMuecKas), KpUCTAJUIMYECKas PpEelETKa, KOPPO3Hs METAJLJIOB,
CIUIAaBBI, CKOPOCTb XHMHYECKOW pEaKUUU, TPEIEIbHO JIOIyCTUMAas
koHueHTpanus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (opMmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIIPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS] XUMHUYECKUX DJIEMEHTOB
B COCIMHEHMAX PAa3jIMYHOIO COCTaBa, IPUHAICKHOCTb BEIIECTB K
onpenen€éHHOMY KJlaccy COeQUHEHUM no (opmysiaM, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAsi, WOHHAs, METaJUIMuecKas)) B HEOPraHHMYECKUX
COEIMHEHMSIX, 3apsi/l MOHA 110 XUMUYeCcKol (hopMyIie, XapakTep cpeibl B
BOJIHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHU, THIL
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpsiBath cMbIich Ilepuommueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €r0 NOHUMAHME: OIMCHIBATH U XAPAKTEPU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUS «MJIaBHas moarpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIINE TEPUOJBI, COOTHOCUTH
0003HauYEHHUs, KOTOpPbIE HMEIOTCS B TNEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XApPaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOllee YHUCIO DSIEKTPOHOB U
pacmpesieieHue HMX 0 JJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB DJIEMEHTOB M UX COEAUHEHUN B



MpeIesiax MaJIbIX MIEPUOO0B U TJIABHBIX MOATPYII ¢ YI4ETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh  XUMHUYCCKHUE  JJIEMEHTBHI,  HCOPTaHUYECKHE
BEIIECTBA, XUMUIECKHE peaKinu (IO YUCTY U COCTaBy YYacTBYIOIIUX B
peaKIMy BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMECHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U CreNU(DUIECKUE XUMHUECKHE
CBOWMCTBA TPOCTBIX W CIOXKHBIX BEIIECTB, IMOATBEPXKAAsl OIHMCAHUE
IpUMepaMHl MOJICKYJSIPHBIX ¥ MOHHBIX YpaBHEHHUH COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTHYECKONW JHCCONMAIMHA KHUCIIOT,
mIeJIoYe W CcoJieil, MOJIHbIE U COKpAIlEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHCa dTUX PEaKInid;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »DJIEMEHTa 1o QopMmyie
COCIMHEHMS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

coOofaTh TIpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCyAou W
nabopaTOpHBIM 000pYy/IOBaHWEM, a TakK)Ke TMpaBUia OOpaIleHUS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBIMOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHHUIO W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUaKa M YIJIEKUCIIOTO rasa);

IPOBOJIUTH  PEAKIIMH, TIOJATBEPKTAIONINE KAYCCTBEHHBIM COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPU/I-, OPOMH/I-
, noaua-, kapooHnat-, pocdar-, cUIUKaT-, CyIbQaT-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHUS ¥ HOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B
BOJHBIX pacTBOpPaX HEOPTaHUUECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEILHON JCSITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHWE, O0O0OOIIEHUE, CHCTeMATH3AIUIO,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYCHUS CBOWCTB
BEIIECTB M XUMHYECKHX pEaKIWi, eCTECTBEHHO-HAyYHbIE METOIbI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHUE, IKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).

Pa3nen 4. TemaTnueckoe NJIAHMPOBAHHE

8 kJacc
KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaummenoBaHue
(undposbie)
n/  pasgeaoBuTeM Bceer Kourpoann — IIpakruuec
o0pa3oBaTe/ibHbIE
n NnporpaMmMbI 0 ble padoThI KHe padoThl
pecypchl
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumuss —
Ba)KHas 00J1acTh
bu6mmoreka [IOK

11

1.2

€CTECTBO3HAHUS
Y MPAKTUYECKOU
JeSATeTbHOCTH
YyeJioBeKa

BemtecTBa n

XUMUYECKHE
peaxiuu

Hroro no pazneny

15 1

20

https://m.edsoo.ru/7f41
837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeIEeCTB

Bozayx.
Kncn}(l)x on bu6mmoreka [IOK
2.1 pOZL. 6 https://m.edsoo.ru/7f41
[Toustue 06
837c
OKCHOaX _—
Bomopona.Ilonst bubmuorexa [JOK
2.2 He 0 KUCJIOTax U 8 1 https://m.edsoo.ru/7f41
COJIIX 837c
Bona.
bubmuorexa [JOK
PacTtBOpBI.
2.3 5 1 1 https://m.edsoo.ru/7f41
ITousatme 00
837¢c
OCHOBAHUIAX
OcHOBHEBIE
CIIACCEL bubnmnoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTaHHYECKUX

COECTMHEHNN

837¢c
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Hroro no pazneny
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Pasznen 3. [lepuoguyeckuii 3axon u [lepuogudeckasi cucreMa XuMHYECKUX
ajiemeHTOB JI. 1. MenaeneeBa. CTtpoenne aToMoB. XMMUYECKAs CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIuu

Ilepuonnueckuii
3aKOH U
[lepuoanueckas
bubmuoreka [JOK
cucreMa
3.1 7 https://m.edsoo.ru/7f41
XUMHUYECKHX
837c
sneMeHToB . W.
Memniene-eBa.
Crpoenue atoma
XHUMH4YeCcKast
CBSI3b. bu6mmorexa [IOK
3.2 OKHCIUTEIBHO- 8 1 https://m.edsoo.ru/7f41
BOCCTAaHOBHTEIIb 837¢c
HBIE peaKIuu
bubmuorexa [JOK
Uroro no pazneny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO
68 4 5
YACOB IIO
ITPOIT'PAMME
9 kiace
No HanmMenopanme Kosau4yecTBo 4acos DJIeKTPOHHbIE
(undpossbie)
n/ pasgeroBuTeM  Bce  Kourpoanu  Ilpakruuec
o0pa3oBaTte/ibHbIE
1| MporpaMmMabl o ble padoThI KHe padoThl
pecypchl
Pa3jen 1. BemecTBo U XuMu4eckne peakiun
[ToBTOpEHME M
VEICHIe bubmuoreka [{OK
11 yHy . 5 1 https://m.edsoo.ru/7f4
3HAHWUI

OCHOBHBIX

12636
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pas3zaenoB Kypca

8 xiacca
OcCHOBHEBIE
bubnunorexa LIOK
3aKOHOMEPHOCT
1.2 « 4 https://m.edsoo.ru/7f4
u ngnrjec UX 1636
peakuuit
DJIEKTPOIUTHYE
cKas
HCCOLHALIS bubnunoreka LIOK
1.3 ’ 8 1 https://m.edsoo.ru/7f4
XUMHYECKUE
12636
peakuuu B —
pacTBopax
Utoro no pazneny 17
Pa3znea 2. Hemeraabl 1 UX coeMHEHUS
OO0mas
XapaKTEePUCTHKA
bubmuoreka [IOK
XUMHAYECKAX
2.1 4 https://m.edsoo.ru/7f4
DJIEMEHTOB 1636
VIIA-rpynns.
T"anorensr
Oo6as
XapaKTePUCTUKA
bubnmorexa LIOK
XUMHYECKAX
2.2 6 https://m.edsoo.ru/7f4
aneMeHToB VIA-
12636
rpynnsl. Cepa u
e€ coeqUHEHUS
OO0mas
XapaKTePUCTUKA
XHUMUYECKHX bubnunorexa LIOK
2.3 351eMeHTOB VA- 7 https://m.edsoo.ru/7f4
rpynnsl. A3oT, 1a636
dochop u ux
COEIUHEHUS
OO0masa
XapaKTePUCTHKA
but6mmorekxa [IOK
XUMHAYECKAX
2.4 8 1 https://m.edsoo.ru/7f4
aiiemeHToB [V A-
12636
TPYIIIBL

Yraepon u
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KPEMHHI U UX
COCIMHECHUSA

Hroro mo pazaeny 25

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

OO0mwue bubnunoreka LIOK
3.1 CBOIiCcTBa 4 https://m.edsoo.ru/7f4
METaJlJIOB 12636
Baxmneiiiue bubnunorexa LIOK
3.2 METAJIJIBI M HX 16 1 2 https://m.edsoo.ru/7f4
COeIUHEHUS 1a636
Wroro mo paszneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemecTBa u bu6nmorexa LIOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f4
JKU3HH 4eIoBeKa 12636
Wroro mo pazneny 3
bu6nmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBIIEE
KOJIMYECTBO
4 7
YACOBIIO 68
ITPOI'PAMME
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