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HanpagiieHHOCTB: ecTeCTBEHHOHAYYHAS.

IHosicHuTEeNIbHAA 3aNIMCKA
YpoBEHB CI0KHOCTHU - OA30BBIN.
SI3bIK peanu3anyuy NporpamMmmsl - pyCCKHM.
CreneHp aBTOPCTBA IPOrpaMMBbl - aBTOPCKAsL.
IIporpamma «IIpaBuita okaszaHus EpBOM MOMOIIN» COCTABIIEHA B COOTBETCTBUMU C:

o 3akoHoM P® «O6 o6pazoBanum B Poccuiickoit @eaepamum» (Ne 273-d3 ot
29.12.2012 r.);
. [TopsiakoM ~ oOpraHu3allid  HW  OCYIISCTBJICHUS  0Opa3oBaTEIbHOU

JEATENBHOCTU MO JOIOJHUTEIBHBIM o001eo0pasoBaTenbHbiM  nporpammam  (IIpukas
MunoOpnayku P® ot 9 Hos6ps. 2018 r. Ne196, B pea. ot 05.09.19 Ne 470 ot 30.09.2020
Neo 533);

J [TocranoBnenuem ['maBHOro rocynapcTBEHHOro caHUTapHoro Bpaya P® or
28.09.2020 Ne 28 «O6 yrBepxkaeaun CanlluH 2.4.4.3648-20 «CaHurtapHo-
AMUIEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3alisIM BOCIUTAHUS U O0y4YEeHHMsI, OT/IbIXa U
03/I0pPOBJICHHUS JAE€TEN U MOJIOACKI;

o Konuenmueit  pa3BuTus  JONOJIHUTENBHOrO  00pa3oBaHus  JeTei
(pacniopsixenue IIpasutensctBa PO ot 32 mapra 2022, Ne 678 - p);
o LleneBoii MOAENBIO DPa3BUTHS PETHOHAIBHBIX CHCTEM JIOIOJHUTEIBHOTO

oOpazoBanus aeteit (mpuka3 Munmnpocsemenus Poccun ot 03.09.2019 r. Ne 467, B pen
ot 2023 rona);

o MeTtoandecKkuMu peKOMEHAAIUSAMHU 110 MPOESKTUPOBAHUIO JTOTIOJTHUTEIbHBIX
obmepassuBarnux nporpamm (ITucemo MunoOpuayku P® ot 18.11.2015 Ne(9-3242
«O HampaBJIE€HUU PEKOMEHIALINI);

I[Tucemo MunnpocBemennss Poccum ot 29.09.2023 N AB-3935/06 «O
METOAMYECKUX PEKOMEHIanusx» (BMecTe ¢ «METOIUYeCKUMU PEKOMEHIAMUsIMU 10
GbOpMUPOBAHUIO MEXaHU3MOB OOHOBIICHUS COJIEPKAHUS, METOJIOB M TEXHOJOTUH
oOydeHHsT B CHCTEME [IOTIOJHUTEILHOTO O0O0pa30BaHMs JETeW, HampaBiICHHBIX Ha
MOBBIIICHUE KaueCTBa JOTOJHUTEILHOTO O0Opa30BaHUs JeTel, B TOM YHCJI€ BKIIIOUCHHE
KOMIIOHEHTOB, o0ecneynBarommx (opMUpOBaHUE (PYHKIIMOHAIBHON TIPaMOTHOCTH U
KOMIIETEHTHOCTEH, CBA3aHHBIX C DMOIMOHAJIBHBIM, (PU3UYECKUM, WHTEIUICKTYaIbHbBIM,
JIYXOBHBIM Pa3BUTHEM YEJIOBEKA, 3HAUMMBIX JJIsl BXOxkJAeHUs Poccuiickoil denepanuu B
YUCJIO JIECATH BEIYIINX CTPAH MHpA MO Ka4eCTBY 00111ero oOpa3oBaHus, IJisl pealnu3aiuu
MPUOPUTETHBIX HAIMPABICHUN HAayYHO-TEXHOJOTUYECKOTO U KYJIbTYPHOIO Pa3BUTHS
CTPAHBI»).

AKTYaJIbHOCTH MIPOTrPaMMBbI

[Iporpamma kypca «Xumus. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE —PEAKIIMI
npelHa3HaueHa Ui YriayOJeHHOTO W3Y4YeHHWsS [aHHOTO pas3jelia XUMHH B CHCTEME
NOTIOHUTENbHOTO  oOpa3zoBanus.  [Iporpamma  cmocobcTtByeT — (hopmMHpOBaHUIO
YCTOWYMBOTO MO3HABATEIILHOTO HHTEPECa K MPEMETY y yUalluXcsi, TOTOBUT UX K Ooiee
nIyOOKOMy wu3ydeHuto Xxumud. [Iporpamma BKIIIOYAeT JOMONMHHUTEIBHBIA MaTepua,
CHOCOOCTBYIOIIMM ~ NPO(EeCcCHOHAIIBHOMY  CaMOOIPEACNEHUI0 M TBOPYECKOM
camopeanu3anuu oOydaromuxcsi. OHa UMeeT eCTECTBEHHOHAYYHYIO HANpaBICHHOCTb U
OazupyeTcss Ha 3HAHUAX, [OJYYECHHBIX YYalUMUCSI B 00IIe00pa30BaTebHBIX
YUpPEXKICHUAX, W TMpeHa3HadeHa Jis JIOMOJHUTENBHOIO HM3YyUYEHHsS XHUMHUHU, KaK Ha
0a30BOM, Tak U Ha NPOPUILHOM YPOBHE.



Marepuan mnporpaMMbl  HU3JI0KEH B CBETE COBPEMEHHBIX TEOPETHYECKUX
HOJIOKEHUM B OOJIACTM XMMHUU U MaTepUAIMCTUYECKUNA (Pumocopckoil KOHLENIUM, Ha
OCHOBE IIPEACTABICHUN O CTPOEHUMM aroMa. B Kypce paccMarpuBarOoTCs BaKHEHIINE
METO/JIbl COCTABJICHUS YPAaBHEHUI peaklnii, HanOoJyiee paclipoCTpaHEHHbIE OKUCIUTENIN U
BOCCTAaHOBMTEIH, UX IPAKTUYECKOE NMPUMEHEHNE U MPOU3BOJACTBO. bosblIOoe BHUMaHUE
YIAEIAETCS COCTABICHUIO YPAaBHEHUN XMMUYECKHUX PEaKLU, BBIABICHHUIO N€HETHYECKHUX
CBSI3€H OTHEIBHBIX KJIACCOB BEUIECTB, IOHMMAHUIO CYTH XMMHUYECKHX IPOLIECCOB U HX
nuHaMukd.  [IporpamMma mpeanosiaraeT  OCBOGHHE — OOYYaIOIIUMUCS — PA3JIMYHBIX
AJITOPUTMOB JIEHCTBHI, CHOCOOCTBYET NPUOOPETEHUI0 U 3aKPEIJICHHIO HABBIKOB U
YMEHUU BBITIOJTHEHUS 3aJaHUMN.

AKTyaJbHOCTh INPOTrpaMMBbl CBsi3aHAa C BBICOKOM MOTPEOHOCTHIO B OOIIECTBa B
CO3/IaHUU HOBBIX KOHCTPYKI[MOHHBIX MaTepuaioB. TpeOyercs 1 3aMeHa CHEeHaTUCTOB B
TaKUX OTpAacisIX INHIEBas HHAYCTpUs, (apmarieBTHUeCKas oOTpacib, MPOU3BOJCTBO
METaJUIOB, IUIACTMACC U T.A. AKTYaJlbHOCTb CBSI3aHA U C PAa3pbIBOM, KOTOPBI BO3HHUK
MEXIY YPOBHEM MW3yYEHHs XHMHHM B OCHOBHOM WU IIOJIHOM CpEAHEW IIKOJE U
noTpeOHOCTHIO OOIIECTBA B IPAMOTHBIX CIIELUAIHNCTAX - YUYEHBIX B O0JIACTH XUMHU. DTO
O0COOEHHO aKTyaJlbHO JIsl IIKOJBHUKOB, OOyyarolmuxcsi Ha 0a30BOM ypOBHE, TaK Kak
KOJIMYECTBO 4YacOB, OTBOAUMBIX I M3Y4YEHUS XWMHHM B IIKOJBHOM Kypce SIBHO
HEIOCTaTOYHO JuId (OPMUPOBAaHUS YCTOMUYUBBIX MPEACTABICHUM O CYIIHOCTU
XMMHMYECKHX TIPOLECCOB W IIOHMMAaHUS 3aKOHOB XUMHUH, O3TO HEINOHMMAaHHE B
JanbHENIEM OPOKIaeT XeMO(OOHIO y 3HAUNTEIBHON YacTH YJIEHOB 00IECTBA.

HoBuszna nporpaMmmsli

HoBu3Ha mporpaMmsl AaHHON MpPOrpamMMbl COCTOMT B TOM, YTO OHa IO3BOJIAET
CKOHIIEHTPUPOBATh BHUMAaHHUE IeJarora U y4yamuxcs Ha CpaBHUTEIbHO HEOOJIBIION, HO
Ype3BbIUAHO BA)KHOM 00JIaCTH B Kypce XHMHUU - OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
npoueccax. [1o ycMoTpenuto nenarora, BO3MOXHO U3MEHEHHE T10CJIEI0BATEIbLHOCTH TEM,
COKpAllleHHe WM yriayOJieHue OTIeNbHbIX TeM. IIporpamMMa OpHEHTHpOBaHAa Ha
yuanuxcs 8 - 11 kmaccos.

OTinyuTe/IbHbIE 0COOEHHOCTH NMPOTrPAMMBI OT yiKe CYyILIeCTBYIOIIMX

[Tonw3ysick MPOrpaMmoi, Iearor MOKE€T BHECTU U3MEHEHUS B COJEPIKAHUE TEM,
yIrayOuTh WM COKPATUTh MaTepHall B 3aBUCMMOCTH OT YCIIOBUM U *keJlaHus ydamuxcs. B
IIPOLIECCE OCYILECTBICHUS NPAKTUYECKOW AEATEIBbHOCTH Yydamuxcs. OHM OCBaWBarOT
BEYIINE TEOPETHUECKUE UIeH, Ha KOTOPBIX 0a3upyeTcs JaHHas MporpamMma U KIH4YeBble
noHsTus. Hacrosmias mporpamma siBisieTcsl 3KCnepUMeHTanbHOM. OHa mpeaHa3HayeHa
JUISL YUPEXKACHUM JTOMOJHUTENBHOIO 0O0pa30BaHMsI M HUCIONb3YETCs AJsl NMpernofaBaHus
yIIyOJIEHHOTO Kypca XUMHHU JJIs1 yYaIIUXCsl OCHOBHOM M MOJTHOW CPETHEH MIKOJIBI.

ean u 3agaun

[lenu: oOcBOeHHME y4allUMHUCS Pa3IUYHBIX METOJOB COCTABJICHUS ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUW, HW3yYEHHWE  CBOMCTB  BaKHEWIINX
OKHCIIUTEIEH M BOCCTAHOBUTEJECH, CO3JaHHME YCIOBUWM I BBIABICHUS TBOPYECKHU
AKTUBHBIX ILIKOJbHUKOB, Pa3BUTHE HHTEJUIEKTYaJIbHOTO M TBOPYECKOrO0 IOTEHLHMaja
oOyuaromuxcsi, ¢GopmupoBanue mnoHuManus poau OBP B xu3Hu oOmecTsa,
(dopmMHupoBaHKE y yJaIIMXCsl YMCTBEHHBIX JEUCTBUI MPHU BBHINIOJHEHUH YIPAKHEHUN 110
XUMUH C IPUMEHEHUEM AIITOPUTMOB.

3agauu:

o0pa3oBare/ibHbIE:

- I0Ka3aTh 00YYAIOLIMMCS CBSI3U XUMHHU C IPYTUMH HAyKaMHU U KHU3HbIO;

- paclIMpPUTh NPEICTABICHUS O XMMHUYECKUX BEIECTBAX, UX CBOMCTBAX, POJIM B
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IPUPOJIE U KU3HU OOLIECTBA;

- c¢(opMUPOBaTh NMPAKTUUYECKHE YMEHUS M HABBIKUM OOpAIIECHUS C XUMHUYECKUMU
BELIECTBAMU;

- copMupoBaTb yMEHUA HAOMIOAATh M OOBICHATH XHMHUYECKHE SIBICHMS,
IPOUCXOJALINE B OKPYKAIOIIEM MUPE;

- HAY4MTb BBIIIOJIHATD 3aaHHSI C XUMUYECKUM COJIEPIKAHUEM;

- NO3HAKOMUTH 00YyYalOUIMXCS C MpaBWJIAMHM TEXHUKH 0O€30MacHOCTU paboOThl B
XUMUYECKON 1abopaToOpuy U 0OpaleHNs ¢ OTTAaCHBIMU BEIIECTBAMU B OBITY.

pa3sBHUBawIINe:

- pa3BUBaTh [03HABATEJIbHbIE MHTEPECHl U MHTEIUIEKTYyaJIbHbIE CIOCOOHOCTH NpHU
HAOJII0/IEHNN XUMHYECKUX IKCIIEPUMEHTOB;

- chopMHpOBaThb yMEHHS CaMOCTOSTEIIBHOTO HNPUOOpETeHHs 3HAHUM B
COOTBETCTBUHU C BOSHUKAIOIIUMU )KMU3HEHHBIMU NOTPEOHOCTIMY;

- pa3BUBaTh y4€OHO-KOMMYHHKAaTUBHbBIE YMEHHUS Y 00yUaIOIIUXCS;

- pa3BUBaTh YMEHHsS aHaAJU3UPOBAaTh WH(GOPMAIMIO, BBIJIEIATH IJIABHOE U
HanboJiee CyIIeCTBEHHOE.

BOCIIUTATEJIbHBIE:

- CHocoOCTBOBaTh IMOHUMAaHUI HEOOXOAMMOCTH OEpeXHOr0 OTHOIIEHUS K
IPUPOIHBIM pECypcaM;

- NIPUBHUBATh YMEHUE C YBA)KEHHEM OTHOCHUTHCA K Uy)KOMY MHEHMIO, pa3BUBATh
TOJIPAaHTHOCTD B OOIICHUU;

- CII0COOCTBOBATh (POPMHUPOBAHUIO IKOJIOTHUECKOM KYIBTYPHI.

N3ydenune pakTuueckoro mMaTepuaia BelIE€TCs Ha COBPEMEHHOM YpOBHE, B (popMme,
JNOCTYITHOM TOHMMAaHHUIO Yydyamuxcs. MeToabsl HU3J0KEeHHsS HeoOXOIuMO BbIOUpATh,
UCXOJs M3 TOro, Kako M3 HHUX Haubosee NpuemieM JUJIs JIydllero KOHTaKTa C
YUYaIIUMHUCS ¥ YCHEIIHOT0 YCBOEHUS MMM yueOHoro marepuana. CoOuto/ieHre eJMHCTBA
TEPMUHOJIOTUU U 0003HAYEHHUH B COOTBETCTBUU C JICHCTBYIOIIUMHU MEXHAIMOHAIBHBIMU
U TOCYJapCTBEHHBIMU CTaHAApTaMU SBISETCS o0sA3aTenbHbIM. B mensx mydinero
YCBOEGHMSI TEOPETUYECKMX OCHOB XHMMHMHM B IIpOLECCE MPENoAAaBaHUS —CIEAYeT
UCTOJb30BaTh  HArJSAHbIE  MOCOOMSA,  TEXHHYECKUe cpeactBa  oOyueHwUs,
MH(OPMALIMOHHBIE TEXHOJIOTMH. TeopeTHueckue 3aHsATUS HEOO0XOJUMO COoyeTaTh C
BBITIOJTHEHUEM  TPAKTHUYECKMX 3aJlaHui, C pelleHHMeM MHTEpPaKTUBHBIX  3ajad,
BBITOJIHEHUEM BHUPTYaJbHBIX J1a00OpATOPHBIX PAadOT MpU H3YyYECHHH COOTBETCTBYIOLIMX
TeM. BupryansHbie nabopaTopHbie paOOTHI BHIMOIHAIOTCA YYaIUMHCS CaMOCTOSITENIEHO
101 PYKOBOJICTBOM IpPEIOAaBaTelIsl.

[Ipu mpoBegeHUN 3aHATHH HEOOXOIMMO pa3BHUBATH IMO3HABATEIBHBIA HHTEpEC U
CaMOCTOSATEIBHOCTh OOYUAIOUINXCS, YEMY CIIOCOOCTBYET ayAUTOPHAs M BHEAYAUTOpPHAs
camMocTosiTelbHas paboTa C NPUMEHEHHE OJJIEKTPOHHBIX OOYy4aroluX HU3JIaHuM.
[Iporpamma npenHa3HaueHa I KOHTHHIEHTa OOY4YalOIIMXCS OCHOBHOM M MOJHOMN
CpeIHeH IIKOJIBI, KOJIMYEeCTBO AeTel B rpymme 12 - 16.

Cpoxu u ¢popma peasuszanuv NporpamMmabl

[Iporpamma KpaTkKocpouHasi, paccuuTaHa Ha oOydenue ot 1 1o 8 Henmens. B
00BbeIMHEHUH MOTYT 3aHUMAThCS MOAPOCTKU ¢ 11 10 17 ner. YuebHble rpynmbl MOTYT
ObITh KAaK  OJHOBO3PAaCTHbIMM, TaK W  pPa3HOBO3PACTHBIMU.  YUUTHIBAIOTCS
WHAUBUAYaJbHbIE OCOOCHHOCTH pa3BUTHUS, Belb JaKe B OJHOBO3PACTHOM Trpymme
ypOBEHb 3HaHMM pa3HbIil. KonmnuecTBo oOyuarommxes - 12 - 15.

Ilenarornyeckas nenecoo0pas’HoOCTh

[Tpu oOydyeHnn ydvammecs: MOTy4YarOT MPEACTABICHUS O XMMHUYECKUX MPOIEcCax,
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IpU BBINOJHEHUU 3a/laHUil AKTUBHO NPHUMEHSIOT CBOM 3HaHUA. B Xozme ocBoeHus
MaTepuallia MporpaMMbl y Yy4YalllUXCsl BbIpaOaThIBAETCS IOJIOKUTEIBHOE BOCIPHUITHE
XUMHUHM KaK IIKOJbHOM JUCIUIUIMHBI M KaK HayKd, YTO HIPAaeT BaXHYIO pOJb INpHU
(GbopMHpOBaHMM MX MHPOBO33pEHUs M HpodopueHTauuu npu BbiOOpe mpodeccuu. Y
y4daluxcsi BO3HUKAET OCO3HAHUE TMTaHTCKOM POJIM XMMUU B COLIMYME.

Opranuszanust JA€SITEIbHOCTH y4YallMXCsl IO3BOJIIET KM  OTpabaThlBaTh U
OPUMEHITh HAaBBIKM OOILIEHUS M B3aUMOJEWUCTBHUS B KOJUIEKTHBE, IPOSIBISATH CBOU
CHOCOOHOCTH, pa3BUBATh UHTEIUICKT.

IIporpamma BKJIFOYAET KaK TEOPETUYECKUE, TaK U IPAKTUYECKUE 3HAHWS, U OHHU
JOJIKHBI OBITh HAYYHBIMU U IOCTYITHBIMH JIJI1 HOHUMAHHSL.

@®opMbI OPraHU3AMUN Y4eOHOM 1eATETLHOCTH

B Kkypce wuCHONB3ylOTCS CHEAYOIIME BHIbl 3aHATUN: JIEKUUA-IIPE3CHTALM,
IIPAKTUKYM, BUPTYaJbHBIM JI€MOHCTPALIMOHHBIM 3KCIIEPUMEHT, JUCKYCCHUS, BBIIIOJIHEHNE
YIPKHEHUM.

Pe3yabTaThl 0CBOCHHS POTPAMMBI

IIpenmeTHble pe3y/bTaThI:

— OCBOCHHE TMpaBUJ TEXHUKH OE€30MacCHOCTU MpPU KOHTAKTE€ C Pa3IUYHBIMU
COEJIMHEHUSIMU;

- YMEHHME TIPEIBUIETh BO3MOXHBIE IIOCIEACTBUS TIOBEIEHUS Pa3INYHBIX
BEIIECTB B XMMHUYECKHUX IIPEBPALLEHUSAX;

— oTpaboTKa IpPUEMOB COCTaBJICHUS YpaBHEHUI OKHUCJIMTEIBHO-
BOCCTaHOBHUTEJBHBIX PEAKIUH;

- ONpelieTICHNEe OKUCIINUTENS U BOCCTaHOBUTENA B poueccax OBP.

JINYHOCTHBIE Pe3yJIbTATHI:
— pa3BUTHE MHTEIJICKTa 00YJIarOIINXCS;
— YCBOCHHE MPaBWJ WHIUBUIYATLHOTO U KOJUIEKTUBHOTO OE30IMaCHOTO TIOBEICHUS
B Jaboparopuu;
— (¢opMupOBaHHE TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOJBMHU H
JOCTUTATh B3aHMOTIOHMMAHHSI,
— (opMUpOBaHHE HPABCTBCHHBIX KAUECTB.

MeranpeaMeTHblIe pe3yJibTaThl:
— yMeHue paboTaTh ¢ pa3HbIMU UCTOYHUKAMU UH(OPMALIMH.
— YMEHHUE CpaBHUBATh pa3HbIE TOYKHU 3PEHMS, ApPTryMEHTHPOBATh CBOK TOUKY
3peHusi, OTCTauBaTh CBOIO MO3UIIUIO.



YueOHBIH IJIaH

Ne KoJu-Bo yacoB
m\n DopMbI
Ha3Banue pa3nena BCEro | TeOpH NPaKT|aTTecTalu
s HKa u

1. IlpuMeHeHUe OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX| 6 4 2
peakuuii I MOJy4YeHUs] FHePrud M BaKHeHImmx
XHUMHYECKHUX COeJUHECHMH.

1.1 ATOMHO-MONIEKyNIsipHOe ~ yueHue. llomsTtus: artom,| 2 2 -
XUMHUYECKHI 2JIEMEHT, MOJIEKYJIa.

1.2 Pa3mepbl 1 Macchl aTOMOB U MOJICKYI. 2 2 -

1.3 [leproANIHOCTE CTPOCHHUS DIIEKTPOHHBIX O0OJOYEeK| 2 - 2
aTOMOB. CoBpemeHHas dbopmynupoBKa
[lepuoanueckoro 3aKOHa. Crpykrypa
KOPOTKOIEpHOIHOM opMbl [leproandeckoii CUCTEMBI.

1.4 OJeKTPOMAarHUTHOE B3aUMOJCHCTBHE B aroMax wu|l 2 2
MOJIEKYJIax.

1.5 CtpoeHue BelecTBa, XUMUUIECKas CBA3b. 2 1 1

1.6 OKHCIUTETHPHO-BOCCTAHOBUTENBHBIE — pEakiuu, Wux| 2 1 1
kinaccudukanusi. OKHUCIUTENN U BOCCTAHOBUTEIH.

1.7 CranmapTHbie AIIEKTPOIHBIE MIOTEHIHANIBL| 2 1 1
DIEKTPOXUMHUYECKHUN Psifi HAIPSHKEHUM METAIIIIOB.

1.8 ONEKTPONU3. 3aKOHBI  DIIEKTPONIM3A. DIEKTPOIu3| 2 1 1
BOJIHBIX PaCTBOPOB BEILIECTB.
HToro 16 10 6




Coaep:xkanmne kypca «XuMus. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIII

1. I.. MenneneeB u Ilepuoguyeckasi cucremMa 3JjieMeHTOB, [lepunoanueckuii
3aKOH U CTPOEHHE ATOMA.

Otkpertue Ilepnonnueckoro 3akona /1. 1. MenneneeBbim. Ctpoenue atoma. OnbIT
Pesepdopna, spepnas monaens atoma. Pazmepsl aToMoB M UX siiep. ATOMHOE sIpO.
CocraB 1 xapakTepuCTUKa aTOMHOTO sijipa. M30Torbl, n300apsl, n30TOHBI. JlepekT Macchl
U SHEPIus CBA3M 4YacTUL B sape. SnepHble cuiibl. PalnOaKTUBHOCTB: PaJMOaKTUBHBIE
npoueccel (o, B W y- pacmaj, CHOHTaHHOE JeJIeHHe, MPOTOHHAs PaJHUOAKTHUBHOCTH),
€CTECTBEHHAass W  HCKYCCTBEHHAs  pPAJAMOAKTHUBHOCTb, 3aKOH  PaJWOAaKTUBHBIX
npespamicHui. Snepueie  peakuuu. Jlemenne wu  cuHTe3 spep. IlpoucxoxneHue
XUMUYECKUX D3JIEMEHTOB, HMX PACIPOCTPAHEHHOCTh B 3EMHOM KOpEe M KOCMOCE.
PannoakTuBHBIE HYKIIU/IBI - 3aTPSI3HUTENN OKPYKAIOLIEH CPEbL.

KopnyckynsipHO-BOIHOBasi NPHUPOAA MHUKPOYACTUL. YpaBHEHHE Jc¢ bpouns.
[Tpunnun HeomnpeaeneHHocTu IeiizenOepra. XapakTepuCTHUKa COCTOSIHHS AJIEKTPOHA B
arome. KBanTtoBbie uncna. Buipl aTOMHBIX opOuTaneid. DiIeKTpoHHass 0007I0YKa aTOMOB.
[IpuHUMIBl 3amOJIHEHUSI AaTOMHBIX OpOWTaNed: MPUHIIMI HAWMEHbBIIEH SHEPTUH,
npunuun Ilaymu, npaBuno Xynaa, nmpaBmwiio KiedkoBckoro. DneKTpoHHBbIE (OPMYIIbI
XUMHYECKUX JIEMEHTOB.

[leprOoIUYHOCTE CTPOEHUSI JIIEKTPOHHBIX o0OoJouek aromoB. CoBpeMeHHas
dbopmynupoBka Ilepuogudeckoro 3akoHa. CTpykTypa KOPOTKOMEPUOAHONW (POPMBI
NEPUONYECKOM TAOTHUIIBL.

[leppuoanyHOCT,  M3MEHEHMSI  CBOWCTB  3JIEMEHTOB  (paguychl  aTOMOB,
ANEKTPOOTPULIATEIIBHOCTh, MOTEHIHAIBl MOHHU3ALMHU, CPOJICTBO K AJIEKTPOHY, CTEICHBb
OKHCJICHUS) M WX THUIUYHBIX COCJUHEHUM. XapaKTepUCTHUKA DJIEMEHTOB IO UX
MOPSIAKOBOMY HOMeEpY. 3HaueHue OTKpbITHs [lepuonnueckoro 3akoHa B pPa3BUTUHU
€CTECTBEHHBIX HaYK.

Pemienue 3amgau: onpeneneHne cocTaBa siipa, CTPOCHUE AJIEKTPOHHBIX 000JIOUEK,
ONPEAEIIEHNE HW30TOMHOTO COCTaBa, XAapaKTEPUCTHKA OJJIEMEHTAa IO IOPAIKOBOMY
HOMEpY.

2. J1eKTPOMATHUTHOE B3aMMO/eliCTBHE B aTOMaxX W MOJIEKYJaX, CTPOEeHUe
BelIeCTBA, XUMHYeCKasi CBA3b. MeKMOoJIeKyJIAPpHbIe B3aUMOACHCTBHUA.

OCHOBHBIE THUIIBI XUMHUYECKOH CBSI3U: KOBAJICHTHAsi, MOHHAs, MeETaJUIMYecKas.
MexaHnu3Mbl 00pa3oBaHUs KOBaJEHTHON CBs3M. MeToa BajeHTHBIX cBs3el. CBolicTBa
KOBaJiecHTHOU CBs3U. [loHsiTHE O TUOpUIM3AIMK BaJIEHTHBIX AaTOMHBIX OpOHUTAaJIEH.
[TonsspHocTh cBsA3u. [lonsipHbIE W HEMOJSIPHBIE MOJIEKYJBL. METOA MOJIEKYISIPHBIX
opOuTanell, CBS3BIBAIONIMNE W PA3PHIXIAIONIME OpPOWTAIM HAa TMPUMEpPE COCAMHCHHMA
AJIEMEHTOB MEPBOIO U BTOPOTO NEPUOOB.

HNonnas cBs3p. CTpykTypa HMOHHBIX coequHeHuid. KoopanHanMOHHOE YHCIO.
CBolicTBa MOHHBIX coequHeHui. [IoHsITHE 0 MEeTa/UTMYECKOM CBSI3H.

MexXMONEKYISApHbIE  B3aUMOJCUCTBUSA: OPUEHTAUMOHHOE, HWHAYKIMOHHOE U
JIycrnepcuoHHoe. BomopoaHas CBs3b.

BrinosiHeHue 3a1aHnii IO ONPEIEICHUIO BAJIEHTHOCTH U CTEIIEHU OKHUCIICHUS.

3. IlpuMeHeHHEe  OKHCJIUTEJbHO-BOCCTAHOBHUTEJIbHBIX  Ppeakuuid s
MOJIyYeHH s JHEPIUM U BaKHEHIIMX XUMHYECKHUX COeIHHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIC PEAKINH, NX Kinaccudukaiusa. OKUCIUTETN U
BOCCTAHOBHUTENM. DHEPreTUKa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB U
CO3/IaHUE DJIEKTPOABMKYIIEH CUiibl. BO3ZHHMKHOBEHHE CKauyKa NMOTEHUMAJIOB HA TpaHULE
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METaJIT - AJIEKTPOJIUT. DIEKTPOIHbIE TIOTeHIIUabl. Y paBHeHue Hepracra. CranmapTHbIe
AJIEKTPOJIHBIE TTOTCHIIUABI. DIEKTPOXUMHUICCKHUN psJT HANIPsDKEHUH MeTallioB. [TorsTre o
rajbBaHUUYECKUX DJIEMEHTaX. DIJIEKTPOJU3. 3aKOHBI 3JEKTPOJIN3a. IIEKTPOJIU3 BOIAHBIX
pacTBopoB. IHEpTHBIC M aKTUBHBIE IEKTPOIbI. [IopsI0K BOCCTAaHOBICHHSI KATHOHOB Ha
KaToJie W OKWCICHHS aHWOHOB HAa aHOAC IMPH DJIEKTPOIHM3€ BOJHBIX PacTBOPOB.
OKHCIUTENbHO-BOCCTAHOBUTEBHBIC PEAKIIMM B MOHHUTOPHHTE M 3allUTE OKPYKaroIeh
CpeIbI.

Pemenue 3amau mo ypaBHEHHMSIM XMMHYECKUX PEAKIUil. 3a/laHus Ha pacCTaHOBKY
K03 (UIIMEHTOB B YPaBHEHHSIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METOdaMu
AJIEKTPOHHOTO M AJIEKTPOHHO-MOHHOTO OanaHca, MpeJcKa3aHne BO3MOXKHBIX MPOJTYKTOB
peaKuui.

KanennapHslii y4eOHbIi rpadpux

Ne Iloka3aTennb 3HaueHHne

m\i

1 Henenu B rox 1-4

2 Uacos B rox 16

3 'YacoB B HEJIEIIO 2-16

3) [IpomeKyTOUYHAs! aTTECTALNs 1 pa3 B ron TECTUPOBAHUE

6 lITorosas arrectanus 1 pa3 mo Bcei nporpamme
[T€CTUPOBAHUE




MeTtoauyeckoe odecneyeHue MpOrpaMMbl

Metonel W TpUEMBbl  OpraHU3allUd  y4eOHO-BOCHHUTATENILHOTO  Ipollecca:
oOBsicHeHHe; paboTa ¢ KHHUTOH; IBpHCTHYECKas Oecena; IEMOHCTPAMOHHBIN IOKa3;
yIpaXKHEHUS; MPAKTHUECKUe pabOoThl, pPelIeHUe THIOBBIX 3a/a4; METOABI - YaCTUYHO-
MOWCKOBBIN, HCCIENOBATENbCKUM, WHANBUAYATLHOTO OOYYEHHS; COCTaBJICHHE Pa3HOTO
TUTA 3a/1a4y; COCTaBJICHHE XHMHUYECKHX KPOCCBOPIOB; BBIYUCICHHE KOHIICHTpaLUN
pPacTBOPOB BEMIECTB HA MPAKTUIECCKHUX.

@opMbl 3aHATUN: UHIUBHAyalbHAs W TPYIIoBas pabora; o0yuyeHHe B mapax c
AIIEMEHTaMU COPEBHOBAHHUS;, CaMOCTOATENbHAs pab0Ta; 3a4eTHBIC 3aHSATHUS; BBIIIOJHEHUE
TECTOBBIX 3aJaHUN; NMPAKTUYECKUE 3aHATHSA, dKCIIEPUMEHTaIbHass paboTa; COCTaBICHHE
3a7a9 Pa3HOTO THIA; BHITIOJHEHHUE yIIPaKHEHUH.

O6opynoBaHue: KOMIBIOTEphI, TexHHYeckue cpeactBa ooOyuenus (TCO);
AIIEKTPOHHBIE M3JAHMUS IO XUMHUU «XHUMHUYECKHE ONBITHI CO B3pbIBAMU U 0€3....»,
«Camoyuurenb xumust st Bcex XXI: pemenue 3amau». JlupakTUueckuil maTtepual:
KapTOUYKH;, TOCOOMS C pa3HBIMU TUIIAMHU 33/Jad U TE€CTaMU; MOCOOWs IS MPOBEIEHUS
MPAKTUYECKUX paboT.

@®opMbl TIOABEACHHWS WTOTOB W OICHKA pPE3yJIbTaTOB OOYYEHHUS: CEMHUHApHI;
NpaKTUYeCKue paboThl; yJaCTHE B OJIMMIIHNAIAX 110 XUMHUH; CMOTp 3HAHUH.

Cnucok uTepaTypbl HCNOJIb30BAHHOM NMPH COCTABJIEHUM IPOrPaMMbI

1. Tambmepun IL.SI. AxryanbHble mnpoOJeMbl BO3PACTHOM IICHXOJIOTHUU:
Marepuansl Kk Kypcy aeknuii. - M.: I3n-so MI'Y, 1978. — 118 c.

2. I'apa H.H., 3yeBa M.B. KontponbHble U poBepoYHbIe paboThI 10 XuMuu. 10 —
11 ki.: Metoz. mocobue. — M.: [Ipoda, 1997. — 144 c.

3. HaseinoB B.B. Ilpob6iembl pa3BuBaromero o0Oy4eHHs: OMBIT TEOpeT. U
skcriepuM. ricuxon. uccien. / AITH CCCP — M.: [lenaroruka, 1986. — 239 c.

4. JMaitnexo B.M. Kak HayuuTh HIKOJIBHUKOB pELIaTh 3aJadyd MO OpPraHUYECKOU
xumun: Ku. gyt yaurens. — M.: [Ipocsemenue, 1987. — 160 c.

5. dpsaxosuu C.B. MeTtonuka ¢dakynbTaTUBHBIX 3aHATUH 110 xumuu: [locobue as
yuurens. — M.: IIpocsenienue, 1985. — 175 c.

6. EnsxoBa T.M., Kapgeruko [O.C. AnroputMbl Kak HHCTPYMEHT
muddepeHMpoBaHHOrO Noaxoaa K yyamumes // Xumus B mkosne. 2004. - Ne 1. C. 33 —
37.

7. Epoxun FO.M. Ilpumepnas mporpamma maucrurumnbl “Xumus’. (Ha 0aze
OCHOBHOTO 0011ero odpazoBanus). — M.: MU3natensckuii otaen UIP CIIO, 2002. - 24 c.

8. Epoxun KO.M., ®ponos B.M. COopHUK 3a7ay U YHpa)KHEHHHA MO XUMHUHU (C
TUIAKTHYECKUM MatepuaiioMm): Yueb. [locobue mist cpeHux cren. y4eOHbBIX 3aBe/ICHUMN.
— M.: Brrcmr. mk., 1998. — 304 c.

9. Eppirun JI.I1., lumkun E.A. Mertonuka peimieHus 3afad 1Mo XumMuu: Yueo.
nocoOue A CTYIGHTOB I€Jl. UH-TOB 10 OMoi. u XuM. cren. — M.: [Ipocsemenue, 1989. —
176 c.

10. 3aitie O.C. Metoauka oOy4eHHs XUMHUHU: TeOpeTUUYECKUN U TPHUKIATHOMN
acmeKTbl: Yueb. uid cTyd. Bbichl. yded. 3aBeaeHuidd. — M.: ['yMaHUT. W3A. UEHTP
BJIAAOC, 1999. — 384 c.

11. Kupromkun .M., Iomocun B.C. Meroauka oOydenus Xumuu. Y4yeO.
nocobue 115 e, uH-ToB. - M.: [IpocBemienue, 1970. - 495 c.
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12.  KysmenoBa, H.E. KonHumenuus mocTpoeHHss KypcoB  XUMHH |
MOJepHH3UpOoBaHHBIX yueOHbIX mporpammM / H.E. Ky3nenosa // Xumus B mkone. 2006. -
Ne 6.-C.24-29.

13. OneiinukoB H.H., MypaBbsépa ['.Il. Xumusi. OCHOBHBIE aITOPUTMBI PEIICHUS
3amad. Yuebnoe mocobme / Ilom pen. FO.Jl. TperpsikoBa. — M.: M3naTenbCkuii oTaen
YHIAO, ®UZMATIINT, 2003 — 272 c.

14.Cunopos, K.P. Camoonenka, ypoBeHb NPUTA3aHUNA U 3P(PEKTUBHOCTD YUEOHON
nesTenbHOCTH crapiiekiacHukoB / K.P. Cumgopos // Bonpock necuxonoruu. 2007. - Ne 3.
- C. 149 - 157.

15. ®anees I'.H., JIsynuuanckas H.H. Pemenne 3anau no xkypcy xumun. Mocksa.:
Howm nenaroruku, 2000. - 72 c.

16. YepnoOennckas .M. Meroauka oO0yueHUss XUMUU B CpeIHEH mIKoie. — M.:
I'yman. nentp. “Baamgoc”, 2000. - 336 c.

17. lenens O.M. O cuHepreTH4ecKoM MpenolaBaHuy XUuMuu // XuMus B IIKOJIE.
2004. - Ne 1. - C. 41 — 45.

HNHuTepHeT pecypcebl:
https://nauchforum.ru
http://eradoks.com/bbc/

Cnucok JTUTepaTyphl IJIs1 YYAIIHXCS

1. Xumus mnsa Bcex — XXI: Pemenue 3amau. Camoydutenb. MyJabTUMETHIAHBIN
KOMTIAKT- JUCK C KOMIUIEKTOM MIPOTPaMM JUIS TIOJACPKKH MKOIBHOTO Kypca xumuu. 1C /
A K. Axnebunun [u ap.].,2004.

2. Xumus co B3phlBaMH WU 0e3 .. MyJIbTUMEIMHHBIA KOMIAKT-TUCK IS
noanepxkku mKonbHOTO Kypca xumuu. "TBUK-JIMPEK" / A.K. AxneOununu [u
np.].,2001 r.

3. Xumus st Bcex XXI: XuMudeckne OomnbIThl O B3pbIBaMu U 0¢3... Bepcus 3,7
MynbTUMETUUHBIA KOMITAKT-IUCK JUIS TOAJEPKKH IKOJIbHOTrO Kypca xumuu. "1C" /
A K. Axnebunu(u ap.].,2006 r

4. 2500 3amay Mo XMUMHM C peHIeHUsIMU Ui Toctynatonmx B By3bl / H.E.
Kyssmenko, B.B. Epemun. — M.: OO0 “Uznarensckuii gom “Onumkc 21 Bexk”: OO0
“UsmarenbctBo “Mup u Obpaszosanue”, 2002. — 640 c.

5. bapanosa M TI'., Kupnoa K.I'. Homenknarypa opraHu4eckux COEIMHEHUU
(paunoHanbHass u  MexayHaponHas UIOITAK):  Meroauueckue ykazaHus 1O
HOMEHKJIAType opraHudeckux coeauHenuit. / [lom oOmei pemakuuenn mpod. A.T.
ManaxoBa. - M.: Tun. MockoBckoii Berepunapuoit Axagemun um. K.M. Ckpsbuna,
1979. 64 c.

6. I'abpunuan O.C. OOmas xuMusi B TecTax, 3aj1avyax, ynpaxHeHusax. 11 kmacc:
VY4eb. nocobue ans odureodpazosat. yupexaenuil. / O. C. 'abpunuan, U. I'. Octpoymos,
A.T. Beenenckas. — M. [Ipoda, 2003. — 304 c.

7. I'muaka H.JI. 3agaun u ynpaxksHenus mo obmiei xumun: Yueb. [locobue mms
By30B/Ilox pen. B.A. PabunoBuya u X.M. PybOunoit. — 26-e u3z., crep. — JI.: Xumus
1988. - 272 c.

8. I'ompagapd A.JI. u gp. COOpHUK 3ama4 U YNPAKHEHUH MO XUMHH: Yueo.
nocobue ans yuammxcst 7 - 10 k. cpen. mk. / S.JI. Tompadap6, F0.B. Xonakos, FO.b.
Hononos. — 6-e uzn. — M.: IIpocBemenue., 1988. - 192 c.

9. Epemun B.B. Xumus. 8 xi.: Yuel. nns obmieodpazoBat. yupexaenuii / B.B.
Epemun, A.A. Jlpo3nos, H.E. Ky3pmenko, B.B. Jlynun; Ilox pen. B.B. Jlynuna, H.E.
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https://nauchforum.ru/
http://eradoks.com/bbc/

Kyspmenko. - M.: OO0 "Uznarensckuii qjom "OHUKC 21 Bek": OO0 "U3znaTenscTBO
"Mup u obpazopanue", 2004. - 304 c.

10. Epemun B.B. Xumwust. 9 ki.: YueO. ais o6meobpazoBar. yupexaenuii / B.B.
Epemun, A.A. JIpo3znos, H.E. Ky3emenko, B.B. JIynun; Ilox pen. H.E. Ky3emenxko, B.B.
Jlyauna. - M.: OO0 «M3natensckuit qom «OHUKC 21 Bex»: OO0 «M3gaTenbcTBO
«Mup u ob6pazoBanue», 2005. - 400 c.

11. Epemun B.B. Xumus. 10 k1. Yriyonennblil yposens: yueOHuk / B.B. Epemun,
H.E. Ky3smenko, B.U. Tepenun,A.A. JIpo3znos, B.B. JIyaun. - 2-e u3g., crepeoturl. - M.
Ipoda, 2014. — 446, [2] c. : umn.

12. Ky3smenko H.E., Epémun B.B., [lonkos B.A. Hauana xumuu. CoBpeMeHHBIH
Kypc it nocrynaromux B By3sl. / H.E. Ky3smenko u ap.- 8-¢ u3zz., mepepad. u gorm. -M.:
NznarensctBo “Ox3amen” 2003. - 768 c.

13. OpxexoBckuii I1.A., JlaBeimoB H.B., TutroBa H.A. DkcnepuMmeHTaIbHBIC
TBOPYECKUE 3aJlaHMs M 3aJaud IO HEOpraHuveckod xumuu: KuHura s ydarmmxcs.
(Meroaunueckas oubnmoreka.) - M. APKTH, 1998. - 48 c.

14, Xumusa. 8 - 9 ki.: Pemenue 3amau u3 ydeOHukoB I'.E. Pymsutuca, O.I'.
@denpamana: “Xumus.: 8 xi.” u “Xumus.: 9 xi1.” - 6-¢ m3a., crepeorun. - M.: Jlpoda
2001. - 160 c. - (Pemebnuxu “Upodsr”).

15. Mopo3oB M.H., Kanaros C.C., LlBupko B.D. MynbTUMeIUWHBIH KOMIAKT
muck «Xumusi. bazoBeiit kype 8 - 9 i kmacey». - Jlaboparopust cuctem MynbTuMenna
MapI' TV, ®upma 1C.
school-collection.edu.ru

YcaoBus peaju3anuu NporpaMmal

Jlns peannzaniid MpoOrpaMMbl HEOOXOJUMO TIOMEIICHHE, 000pYyIOBaHHOE s
3aHATUN ¢ ydamumucs. OOopyIoBaHNUEe: KOMIBIOTEP, TEXHUUECKUE CPEJICTBA O0yUCHUS
(TCO); aneKkTpoHHbIE U3AAHUS 110 XUMHH «XUMUYECKHE OIBITHI CO B3phIBaMU U 0€3....»,
«Camoyuutens xumuss ana  Bcex XXI: pemenne 3amaun,moctyn B Internet.
JunakTuueckuii MaTepuai: KapTOUKH C 3aJIaHUsIMU; TTOCOOUSI C pa3HBIMHU THUIIAMU 33/1a4 U
TECTBI;, MOCOOUS /IS BBITIOJTHEHUSI IPAKTUYECKUX PadoT.
®opMbI TTOIBEICHUS UTOTOB U OIIEHKA Pe3yJbTAaTOB O0yUYEHUS: CEMUHAPHI; TECTUPOBAHHE.

MOHHMTOPHHT Pe3yabTATOB 0CBOCHHS IPOrPaMMBbI
3amanud U 3a1auu
1.Kaxoit cMMBOJI UCIIOJIB3YIOT /J1s 0003HAUECHUSI MAaCCOBOM J0JTN?
2. I1pu momortiu kakoit GopMyIIbl MOKHO BBIYUCIUTH MJIOTHOCTH pacTBopa’?
3. Onpeaenurte Maccy Xjaopua HaTpust B 1 71 GU3HOIOTHIECKOTO PacTBOpA.
(mmoTHOCTH pactBopa 1,1 r/mi. maccoBas goms conu 0,9%).
4. Kakoit 00beM BOJIBI CIEAYET 100ABUTh K PACTBOPY IJTFOKO3bI Maccoi 50 T. ¢
MaccoBor nonen 10% nna nonyuenns 4% pacTtBopa.
5. Kakoe konmuectBo BeniecTsa Haxoautes B 200 mut. 2 M pacTBopa TIIFOKO3BI.

Tecr 1 Bapuanr 1.
1. Beibepure Gpopmyiy cpeaHe cou.
1) HCI; 2) KOH; 3)KCI; 4) K:0..

2. Maiite HGOpMyIHPOBKY MOHSATHUS «XUMHUYECKHUH STEMEHT.
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3. Ompenenute MaccOBYIO OJIO AIEMEHTa KUCIOPOAA B COCTaBE THAPOCYIb(para
IIUHKA.

1) 71,9%; 2)56,7%; 3)89,6%; 4)425%.
[TpuBenute hopMyry HA3BaHHOTO BEILIECTBA.

4, HpI/IBC,ZII/ITe SHAYCHUC MOJIAPHOTI'O oOBbeMa rasa IIpu H.Y. U €T'0 0003HaUYCHHE.

5. OHpeI[eJII/ITe OTHOCHUTCIJIBHYIO INIOTHOCTB KHCJIOPOJa I1I0 BOAOpOAY.

6. [IpuBeuTe B COOTBETCTBUE HA3BAHMSI BEIIECTB M UX (DOPMYJIBI.

1)NaCl A) A30THasSIKHCJI0TA

2) Cu(OH): b) Cyabdat kaaus

3) HNO3 B) Xnopun HaTpus

4) CaCOs3 ') IlnaBuKoBasi KMCJIOTA
5) HF J1) Kap6onat kaabuus
6) K2SO4 E) 'mapoxcua meam (11)

7. BeiOepuTe Ha3BaHUs IBYXOCHOBHBIX KUCIOT. [IpuBeaute popmMyiibl.
1) ConsiHast kuciOTA.

2) A30THas KUCIoTa.

3) CepHas kucioTa.

4) docdopuas kucora.

5) KpemnueBas kuciuora.

6) bpoMoBoO1I0pO/IHAs KUCITOTA.

8. I[IpuBeaute GOPMYIUPOBKY 3aKOHA COXPAHESHUS MACCHhI.

Tect 1 Bapuanr 2.
1. Beibepute Gpopmyiry 6€3pa3muaHOro OKCHUIA.
1) H20; 2)CO; 3)Cr0s; 4) Ky0..

2. Jaiite GOpMyIMPOBKY MOHATUS «BEILIECTBOY.
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3. Onpenenute MacCOBYIO JOJIO AJIEMEHTA KaJIHsl B COCTaBe aleTara Kajusl.
1) 39,9%; 2)36,7%; 3)39,8%; 4)41,5%.
[TpuBenute hopMyry HA3BaHHOTO BEILIECTBA.

4. TlpuBenute 3HaU€HHUE yuciaa ABOragpo u ero 0003HaueHue.

5. OHpCI[CJII/ITC OTHOCHUTCIIbHYIO INIOTHOCTD YITJICKHUCIIOI'O I'a3a 110 BOOJOPOLIY.

6. Pacnipenenurte CHMBOJIBI HA3BAHHBIX 3JIEMEHTOB HA METAJUIBI 1 HEMETAJLIIBI.
1) Kanbuuii; 2) 6epwinuii; 3) xpoMm; 4) docdop; 5) yriiepon; 6) Bosibdhpam; 7)
UHK; 8) kucnopo; 9) veon; 10) cepa.

MeTtanibsl Hemeramnsl

7. BeiOepuTe Ha3BaHUA IBYXKUCIOTHBIX OCHOBaHUM. [IpuBeauTe hopmybl.
1) 'mapokcua KanbLus.

2) I'mapokcul aMMOHHSL.

3) 'mapokcup kanus.

4) I'mnpoxcun xpoma (III).

5) M'unpoxcuy Gapusi.

6) I'mapokcua HaTpUs.

8. I[IpuBeaute hopmMyIUpoOBKY 3aKoHa ABOrajapo.
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Bapuanr 1 Bapuant 2
1 |3 1 (2
2 2
3 |1 3 |3
4 | 22,4 n/monb 4 |6,02*10%
5 |16 5 |22
6 1-B; 2-E; 3-A;4-11;5- |6 |1,2,3,6,7. 4.5,8,9,10.
I'; 6-B.
7 |35 7 |1,5.
8 8
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