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IosicHuTEeNLHASA 3alIHCKA

Pabouast mporpaMMa o XMMHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHHUS COCTAaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHMs HpOTpaMMbl OCHOBHOTO oO0ImIero oOpazoBanusi denepanbHOro
TOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa OCHOBHOTO OOMIEr0 00pa3oBaHUs, YTBEPKIAEHHOTO
npuka3oM MunucTepcTBa npocsernienus Poccuiickort @eneparu ot 31 05 2021 r Ne 287, denepanbHOit
o0pa3oBaTenbHONW MPOrpaMMbl  OCHOBHOTO 0OmIero oOpa3oBaHHs, YTBEPKIACHHOMN MIPUKA30M
MunnctepcTBa npocBemieHus Poccmiickoit @enepannu ot 18.05.2023 Ne 370, a Takke OpHEeHTHPOBaHA
Ha IIeJICBBIC TPUOPUTETHI, CPOPMYITHPOBaHHEIC B (DeepaibHON paboyeil mporpaMme BOCITUTAHUS.

[IporpaMma o XMMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE TPeOOBaHUIt
K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus,
npexacraBieHHBIX B DI'OC OO0, a Taxke Ha 0cHOBe (heliepaibHOM pabodei mporpaMMbl BOCIIMTAHHS H C
y4€TOM KOHIICIIUH NpenojaBaHus y4eOHOro mpeamera «XUMHUs» B 00pa30BaTENbHBIX OpraHU3aIMsIX
Poccuiickoit @enepanuu.

[IporpamMma mo XxuMum pa3paboTaHa ¢ IETbI0 OKa3aHUs METOJUYECKON MTOMOIIN YYHUTENO B CO3/IaHUH
paboueii mporpamMmbl IO y4eOHOMY TIPEIMETY.

[MporpamMma mo XumMuM JaéT TpEACTaBICHHE O MLENAX, oOwiel cTpaTeruu OOy4YeHHs, BOCIUTAHUS M
pasBUTHSL OO0YYAIOLIMXCSl CPEICTBAMU Y4eOHOrO IpEeAMeTa, YCTaHaBIMBAET 00S3aTENbHOE MPEIMETHOE
coJiep)kaHue, MpeaycMaTpUBaeT paclpesielieHHe €ro Mo KjiaccaM U CTPYKTYpHpOBaHME MO pas3lienaM U
TéMaM TMpPOrpaMMbl MO XHMHH, OMpEIeNseT KOJMUYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTUKU
COJEpKaHUs,, PEKOMEHIYEMYIO IIOCJIEA0BATEIbHOCT M3YUEHHUS] XMMHUH C YYETOM MEKIPEAMETHBIX H
BHYTPUIPEMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipoliecca, BO3PACTHHIX OCOOEHHOCTEH oOyuarommxcs,
ompeJiesiieT BO3MOKHOCTH IIpeaMeTa JJisl pean3aluy TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHWU K
pe3ynpTaTaM OO0y4eHHMs XUMHH Ha YpOBHE IeJied HW3ydeHus TMpeaMeTa W OCHOBHBIX BHJIOB
yueOHO-II03HABATEIBLHOM JIESITEIBHOCTH 00YYaIOIIEroCs 10 OCBOSHHIO y4eOHOTO COACPIKaHMSL.

3HaHHE XUMHH CIY)KUT OCHOBOM [uii (DOpPMHpPOBAaHUS MHMPOBO33pPEHHUS OOYYaroLIerocs, €ero
NPEACTAaBICHU O MaTepUaJbHOM EAMHCTBE MHUpA, BAKHYIO DPOJIb UIparoT (opMupyeMble XUMHUEH
MIPEJICTaBJIECHHUS O B3aMMOIPEBPAIICHUAX SHEPTUU 1 00 SBOJIIOLIMHU BEIIECTB B MIPUPOJIE, O MYTAX PEIICHUS
rJ100aJIBHBIX NPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPIeTUUECKOHN, MUIIEBOH U
9KOJIOTHUECKON 0€3011aCHOCTH, IIPOOJIEM 31PAaBOOXPAHEHUS.

I/IsyquI/Ie XHUMHH:

CIOCOOCTBYET peann3aifi BO3MOXHOCTEH /Il caMopa3BUTHS U (DOPMUPOBaHUS KYJIbTYPhl TUYHOCTH, &€
o01m1eit u GyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpPOBaHHE MBIIUICHHUS W TBOPUYECKUX CIIOCOOHOCTEH O0y4aloLIMXCsl, HABBIKOB HX
CaMOCTOSITETIFHOW Y4eOHOM JEATEeIbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIEeNOBATENbCKUX yMEHUH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOW KH3HH, TaK U B TPOPECCUOHATBHON A TENLHOCTH;

3HAKOMHT CO CHGHI/I(i)I/IKOI‘/'I HAay4YHOI'0O MbIIIJICHUA, 3aKJIaAbIBACT OCHOBBLI IICJIOCTHOI'O B3IJIAJa Ha
CAUHCTBO MPpUPOAbI u YCJIOBCKa, SIBIIACTCA OTBCTCTBCHHBIM 9TaIllOM B (bOpMHpOBaHI/II/I
GCTGCTBCHHO—Hay‘lHOﬁ rpaMOTHOCTHU 06yqafoumxc;1;

Croco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHHSM, K TIPUPO/IE,
K YeJIOBEKYy, BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHre 00yUarOIIXCsl.

JlanHple HampaBiieHUS B OOyYEHUHM XHMHH OOCCIICUUBAIOTCS CIEIUGUKON coJllepKaHUS yIeOHOTro
npeaMeTa, KOTOPBIH ABISETCS MeAarornIecKy aJanTHPOBAaHHBIM OTpaKEHHEM 0a30BOI HAyKH XMMHH Ha
onpeneaéHHOM dTane e€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs OpUEHTUPOBAH HA OCBOCHUE O0YYaIOIMMUCS
CHCTEMBI MEPBOHAYANBHBIX MOHATHM XUMHH, OCHOB HEOPraHUYECKONH XUMHUU U HEKOTOPBIX OTACIbHBIX
3HAYUMBIX TTOHSATHIA OPTraHUYECKOW XVUMHH.

CtpyKTypa cofepkaHusl IPOrpaMMbl [0 XMMUHU c()OPMUPOBaHA Ha OCHOBE CHCTEMHOTO MOIX0/a K €€
n3ydennto. ConepkaHue CKJIAIBIBACTCS M3 CHUCTEMBI MOHATHH O XHMHYECKOM JJIEMEHTE W BEUIECTBE U
CHCTEMBI MTOHATHN 0 XUMIUYeCcKo# peaknnn. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO TPUHITAITY
MOCIIE0BATENILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEICTaBIEHNN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;
Tlepuonuueckoro 3akona JI.M1. MeHnjeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
YYEHHSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3U;

NPEACTaBICHUH 00 3TEKTPOIUTUIECKON AUCCOLUALINY BELIECTB B paCTBOPax.

TeopeTnueckue 3HaHHA PAcCMATPHUBAIOTCA HA OCHOBE SMIIMPHYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(aKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTrOMY, BHIITOTHSS QYHKIHH OOBSICHEHUS
W IIPOTHO3MPOBAHUSA CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAaKTUYECKOrO MPUMEHEHUS W IOIYYECHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHre MOpPOrpaMMbl MO XUMHH CIIOCOOCTBYET (OPMUPOBAHMIO NPEACTABICHUS O XHUMUYECKOH
COCTaBJISIIOLIEH HayYHOM KapTHUHBI MHUpa B JIOTMKE €€ CUCTEMHOUN MPUPOJbl, IEHHOCTHOTO OTHOILIEHUS K
HAay4yHOMY 3HAHHIO W METOJAaM IO3HAHHMA B Hayke. M3ydeHMe XMMHU NPOMCXOOUT C IPHUBICYEHUEM
3HaHWU W3 paHee M3y4YeHHBIX YUeOHBIX TpeaMeToB: «OKpyxaomuit Mupy», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 kiace».

[Ipy u3ydeHUN XMMUU MPOUCXOIUT (POPMUPOBAHHE 3HAHWH OCHOB XMMHYECKOW HAayKH Kak 00iacTu
COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTHUYECKOMN JCSITEIBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYyphl. 3agada y4eOHOro mHpeaMeTa COCTOMT B ()OPMHPOBAHUHM CHUCTEMbl XUMHUYECKHX
3HAHWI — BOKHEHIINX (HaKTOB, MOHATHI, 3aKOHOB M TEOPETUIECKUX TIOJIOKEHHH, JTIOCTYITHBIX 0000IIeHNI
MHPOBO33PEHUYECKOI0 XapakTepa, A3bIKa HayKd, B NMPUOOIIEHHMH K HAYYHBIM METOJaM IO3HAHMA IPH
W3yYeHUHU BEIECTB U XUMHUYECKUX PEakiuii, B (OPMUPOBAHHM M Pa3BUTUU MO3HABATEIbHBIX YMEHHU U
X MPUMEHEHUU B Y4eOHO-IIO3HABATEILHOW W Y4eOHO-HCCIIE0BATENBCKON JEATELHOCTH, OCBOCHUH
npaBuI 0€30M1aCHOrO OOPAIIEHUS C BEIIECTBAMH B IIOBCEAHEBHOM KHU3HU.

HpI/I HN3y4YCHUU XWMHUHU HAa YPOBHC OCHOBHOI'O 06mer0 06pa3OBaHI/I$I BaAXXHOC 3HAYCHUC an06penH
TaKHC ICJIN, KaK:

(hopMUpPOBaHUE WHTEILICKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPHHSATHIO PEIICHHH, CIIOCOOHOH aganTHPOBAaThCA K OBICTPO MEHSIOIIUMCS
YCJIOBUAM >KU3HU;

HAIPaBIEHHOCTh OOyUYEHMsS Ha CHUCTEMATHYECKOe TNPHOOIMIEHHE OOYyJaromuXxcs K CaMOCTOATEIBHOMN
MO3HABATEILHOMN JCSITENBHOCTH, HAYYHBIM METO/IaM TIO3HAHHS, POPMHUPYIOIIUM MOTHBAIIUIO M PA3BUTHE
CIIOCOOHOCTEH K XUMHH,

o0ecrieyeHne YCIIOBHM, CIIOCOOCTBYIOIIMX NPUOOPETCHUIO OOYyYaroIIMMHCS OIBITa Pa3HOOOpa3HOM
JACATCIIBHOCTH, ITIO3HAHUA WM CaMOITIO3HAHMs, KIIFOUCBBIX HABBIKOB (KJ'IIOT-IGBI)IX KOMHeTeHHHﬁ), UMCHOIINX
YHUBEPCATBbHOE 3HAYECHHE /TS PA3INIHBIX BUIOB ACATCIBHOCTH;

dbopMupoBanue oOIIel (GyHKIHOHAILHOW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCJIE YMEHHI
OOBSACHSTh W OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUPA, UCIONB3Yys 3HAHUS WM OIBIT, MOJyYeHHBIC TPU
WU3YYCHUU XUMHH, TMPUMEHATh WX TPU PENICHUM MpOoOJieM B IOBCEIHEBHOW >KH3HH W TPYAOBOI
JIeSTeIbHOCTH;



dbopMupoBaHUe y OOYYAIONIMXCS T'YMaHHCTHUYECKMX OTHOIICHWH, MOHMMAHWS I[CHHOCTH XUMHYECKHX
3HAHWUU JJIs1 BEIPAOOTKH SKOJIOTUYESCKH 11eJIeCO00pPa3HOro MOBEICHUS B OBITY U TPYIOBOM JEATCILHOCTU B
LEJISX COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOAHON CPEbI;

pasBUTHE MOTHBAIMHU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCIIMTaHHMIO HAa OCHOBE
YCBOCHHMSA OOILEYETOBCUECKUX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpYy mnpoduist u
HaIpaBJIEHHOCTH AaJbHENIIET0 00yUCHHUS.

OO1mee yrcIo 9acoB, pEKOMEHJOBAHHBIX TSI H3y4eHHsI XUMUH, — 136 gacoB: B 8 kimacce — 68 gacos (2
Jaca B HeJIeN0), B 9 kiacce — 68 yacos (2 yaca B HEJICNIO).

Conep:xanue o0yueHus B 8 Kiacce.
Hep@OHa‘la]Zbele XumudecKue noHAmuUsL.

IIpeamer xumuu. Ponb XuUMHM B KU3HMA 4YelOBeKa. XHMHsS B CUCTEME HaykK. Tema W BeliecTsa.
®dusnueckre CBOWCTBA BEIIECTB. ATrperatHoe COCTOsIHHE BemlecTB. IloHsATHE 0 MeTojnax IMO3HAHUSA B
xumun. YncTeie BemecTBa u cMecu. CiocoOBI pa3aeneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHe d1eMeHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie U cioxHbIe
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnueckast (opmyina. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTeNnbHAs aroMmHas macca. OTHOCHTENbHAs MOJIEKYJsipHass macca. MaccoBass IO
XUMHYECKOTO JIEMEHTa B COEIMHEHUH.

KonmuectBo BemiectBa. Monbs. Momsipaast Macca. B3amMocBs3b  KOJIMYECTBa, MAaCChl M YHCIA
CTPYKTYPHBIX €IUHHI] BellecTBa. PacuéTel 1o GopMysiaM XUMUYECKUX COCAMHCHUH.

dusznyueckre U XUMUYECKHUE SBICHUS. XUMHUECKasl peakius U e€ Mpu3HaKu. 3aKOH COXPAHEHHUS MacCCh
BemiecTB. XuMuyeckue ypaBHeHus. Kimaccndukanys XUMHUYEeCKHX peakiuii (COennHEHMs, pa3ioKeHus,
3aMeIeHHS, OOMEHA).

XUMHUECKHH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCYI0M, MpaBUiaMu paboThl B 1a0OpaToOpuu 1
npuéMaMu oOpallleHus: ¢ J1abopaTOPHBIM 000pPYIOBAaHUEM, U3YUYCHUE U ONMHCAaHUE (PU3MUYSCKUX CBOWCTB
00pa3loB HEOpPraHWMYEeCKHX BEIIeCTB, HaOmojeHne Qusndeckux (IUIaBIieHHE BOCKA, TasiHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIEHHE M KOHJCHCAIMS BOJbI) M XUMHUYSCKHX (TOpEHHE CBEYH,
MPOKAJMBAaHHE MEIHOW IPOBOJIOKH, B3aMMOJCHCTBHE Mejla C KHUCJIOTOW) SIBJICHUH, HaOJIOJCHUE H
ONHCaHWe NMPU3HAKOB MPOTEKAHUS XUMHUECKHUX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE CEPHOM
KHCIIOTHI C XJIOpUAOM Oapwusi, pasnoxkenue rujapokcuga menu (ll) mpu HarpeBanuu, B3auMoneHCTBUE
xene3a ¢ pactBopoMm coiu menu (1), nu3ydenune cmoco6oB pazgeneHus cMeceid (¢ TOMOIIBI0 MarHuTa,
(GuIBTpOBaHKE, BHIMTAPUBAHKE, TUCTHIUIALNSA, XpoMaTrorpadus), MpoBeieHUe OYNCTKH TIOBAPSHHOMN COJIH,
HaOJFOJIEeHNEe W ONKCaHHE pe3yJbTaTOB IPOBEACHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs
MAacChl, CO3JIaHUE MOJIEeTIe MOJIEKYI (IIIAPOCTEPIKHEBBIX ).

Baoicnetiwue npedcmaeumeﬂu HeopeaHUuvYeCcKux eeuyecmse.

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — aneMeHT u mpocTtoe BemiecTBo. HaxoxzaeHue
KHCJIOpOoJIa B IpUpoJie, PU3MUECKie U XUMUIeCKUe cBoiicTBa (peakiuu ropenus). Oxcunbl. [IpumeHenue
kucnopoga. CriocoObl TOMYYCHHMS KHUCIOpOJAa B JIa0OpaTopud W IPOMBINUICHHOCTH. KpyroBopot
kucnoposa B mpupoze. O30H — aJutoTpoHast MOJU(PHKAIIUS KHCIOPO/Ia.



TenmoBo#t 3phekT XUMHUYIECKOH peaknnud, TEPMOXUMHUYECKHE YpPaBHEHHSA, 3K30- U DHIOTEPMHUYECKHE
peakiuu. TomnuBO: Yroib M MeTaH. 3arps3HEHHME BO3AyXa, YCHICHHE IapHUKOBOro 3(deKra,
paspyleHre 030HOBOTO CIIOSL.

BOHOpOI[ — DJJIEMCHT U MPOCTOC BCHICCTBO. Haxoxnenue BOAOpOAa B TMIPUPOAL, (bmﬂqecm/le u
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHHUE, CIIOCOOBI TMOJIy4YCHU. Kucnorsr u comm.

MounsipHblii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM YPaBHCHHSIM.

®dusnyeckre CBOWCTBa BOJbl. Boja kak pactBoputelsib. PacTBopnl. HackllieHHbIE M HEHACHIIICHHbBIE
pacTBopbl. PacTBopuMOCTH BemecTB B Bojae. MaccoBasi [0S BEIIECTBA B pacTBOpEe. XHUMHUYECKHE
cBoiictBa Boapl. OcHOBaHMs. Ponb pacTBOpOB B MpHupojae W B KU3HU UYeloBeka. KpyroBopoT BOIBI B
npupoe. 3arpsa3HeHUe OpUPOIHbIX Bo. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Kaccudukarnus neopranmyeckux coequHennid. Oxcunbl. Kinaccudukanus oKCHIOB: coieoOpasyromime
(oCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U Hecodeobpasytomnpe. Homenknarypa okcunoB. duznueckue u
XUMUYECKHE CBOMCTBA OKCUAOB. [lonydyeHue okcuaos.

OcHoBanusa. Knaccudukanus ocHOBaHWM: IIENOYM W HEpaCTBOPUMBIC OCHOBaHMs. HomeHkmarypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonyueHre oCHOBaHUM.

Kucnorel. Knaccudukanms kucnor. Homenkmarypa kucnor. dusndeckne W XUMHUYECKHE CBOWCTBA
kucnoT. Psg aktuBHoctu MetasuioB H.H. beketosa. [lonydyenue kucnor.

Conu. Homenknatypa conei.
du3nyecKue U1 XUMUYECKHE CBOMCTBA cosel. [lonyueHue conent.
I'eneTndeckas cBA3b MEXIY KIacCaMU HEOPTaHMUECKUX COeIMHEHHIA.

XHUMUYECKHI SKCIIEPUMEHT: Ka4eCTBEHHOE OIpeIeNIeHIe COAeP KaHns KHCIOPOa B BO3IyXe, MOITyIYeHHE,
coOupaHue, paclo3HaBaHUE W W3yUeHHE CBOWCTB KHCIOPOJa, HAOIOCHHE B3aUMOJICHCTBUS BEUIECTB C
KHCIIOPOJIOM U YCJIOBHS BOZHUKHOBEHUSI M TIPEKpAIieHNs TopeHus (1oxapa), 03HaKOMIIEHUE ¢ 00pa3iaMu
OKCHJIOB W ONHCAHHE WX CBOWCTB, MONydeHHe, COOWpaHWe, pAClO3HABaHWE W HW3YYCHHE CBOICTB
Bojiopo/a (TopeHme), B3auMojaeiicTBHe Bojopoaa ¢ okcuaoM menu (l1) (BO3MOXHO HCIIOIB30BaHUE
BUJIEOMAaTEPUAIOB), HAOIFOIEeHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIeZioBaHNE OCOOEHHOCTEH
pacTBOpPEHUs] BEMIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, NMPUTOTOBIECHHWE PAcTBOPOB C OMNPENEIEHHOU
MaccOBOH JI0JIei paCTBOPEHHOTO BEIIECTBA, B3aUMO/JIEICTBHE BOJBI C MEeTaJUIaMH (HaTpHUEM U KaJbIMEM)
(BO3MOXKHO HCIIOJIB30BaHKUE BHJICOMATEPHAIOB), HCCIEIOBaHHE OOpas3lOB HEOPraHMYECKUX BEILECTB
Ppa3INYHbIX KJIaCCOB, Ha6HIOJleHPIe HU3MCHCHUA OKPACKHW MHAWKATOPOB B paCTBOpax KHCJIOT U IlIGJ'IO‘IGfI,
u3yyeHue B3ammMoneicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOIl KHCIIOTBI, KHUCIOT C METaJIaMHy,
peaKum‘/'I HeﬁTpaHPISaHI/IH, IMOJIY4E€HUEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OHOI'0 ME€TaJlJIa APYTUM
M3 pacTBOpa COJIH, PelIeHNe SKCIIEPIMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHeime Kiacchl HeOpraHMIeCKUX
COCTMHECHUID.

IHepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuyeckux snemenmos J.H. Menoeneesa.
Crpoenue atoMoB. Xumuueckas cBsi3b. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

ITepBbie MONBITKH KiIacCU(DUKANIMA XUMUYECKHX AJIeMEHTOB. [IOHSATHE O TpyMIax CXOAHBIX 3JIEMEHTOB
(ImemovHple W IIEJIOYHO3EMEIbHBIE METaJUIbI, TaJOreHBI, WHEPTHBIC Ta3bl). IJEMEHTHI, KOTOPHIC
00pa3ytoT aM(poTepHbIC OKCUIBI H THIPOKCH/IBI.

Ilepuonuueckuit 3akoH. Ilepuogmyeckas cucrema xumudeckux osnemeHtoB J[.U. Menpaeneena.
Koporkonepruonnas u jmmHHONEpHOHAasS (Gopmbl [lepuogudeckoil CHCTEMBI XHMMHYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuons! u rpynmnbsl. OU3HUECKUN CMBICT MOPSAKOBOTO HOMEPa, HOMEPOB MEPUOJA U
TPYIIITEI DJIEMEHTA.



Crpoenune atromoB. CocTaB aTOMHBIX smep. M3oTombl. OmekTpoHsl. CTpOCHHE 3IEKTPOHHBIX 000JI0YeK
aToMOB mepBbIXx 20 xumuueckux diemeHTOB [lepmommueckor cucremsl .M. Menneneesa.
XapakTepucTHKa XUMHYECKOTO JJIEMEHTa [0 ero mnonoxkeHuto B [lepuogmueckoit cucteme
JI.A. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHs paJiyca aTOMOB XHMHYECKHX JJEMEHTOB, METAIUIMUECKUX |
HEMETAJUTMYECKUX CBOIMCTB IO TpynmaM u TmepuomaMm. 3HadeHue [lepmoamueckoro 3akoHa U
[lepuonuueckoit cUCTEMbI XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHS Hayku U npaktuku. J[.M. Menaenees —
Y4EHBIN U TPaXKIAHUH.

Xumudeckas cBI3b. KoBalleHTHas (HOJ'ISIpHaH nu HeHOJ’IﬂpHa}l) CB3b. SJ'ICKTpOOTpI/IHaTCHI)HOCTL
XHUMHUYECKHUX 3JIEMEHTOB. MloHHas CBSI3b.

CrenieHb  okuclieHHs. OKHCIHTEIBHO-BOCCTAHOBUTEILHEIC p€aKmru. HpOI_ICCCBI OKHUCJICHHUA U
BOCCTaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBHTEIIH.

XUMHUECKHH SKCIEPUMEHT: M3y4deHHEe OOpasLiOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJCiCTBUE
TUAPOKCUJIA LIUHKA C PACTBOPAMU KUCIIOT U LIEJI0YEH, IPOBEACHUE OIBITOB, UILIIOCTPUPYIOIIHUX IPUMEPEI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (fopeHre, peakliui pa3ioKeHus, COeTNHEHMS).

Meowcnpeomemuvie cessu.

Peanuzanusi MeXnpeIMeTHBIX CBs3€d NpPH H3YyYEHMH XHUMHU B 8 KJacce OCYLIECTBIISIETCSl depes
UCIIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U MOHATHUH, SBISIOIINXCS CUCTEMHBIMH
IUIS OTACTIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO01Me eCTeCTBEHHO-HAYYHbIC TMOHATHA: HAy4YHbIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHUHTES3,
KIJTAaCCU(UKAIIHSI, MEPHOANIHOCTh, HAONIO/IEHUE, SKCIIEPUMEHT, MOJAEIUPOBaHUE, U3MEPEHHEe, MOJEIb,
SIBJICHHE.

®dusuka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIbI, PaAHOAKTHBHOCTH,
MOJIEKYJIa, DJICKTPUUECKUH 3apsiji, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHME BeIIeCTBa, TIas,
(u3nYeCcKue BETUYNHBI, €MHUIIBI H3MEPEHHSI, KOCMOC, TIaHeTHl, 3BE3/1p1, COIHIIE.

buonorus: GorocunTes, npixanue, ouochepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEPANBI, TOPHBIE TOPOABI, MOJE3HbIE MCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.

Conep:xanue o0yyeHus B 9 Kiacce.
Bemecmeo U xumuveckas peaxkyust.

Ilepuoamuecknuii 3akoH. Ilepnonunueckas cucrema xumudeckux sinemenToB .M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX MNEPHUOJOB,
KaJius, KaJbIIus 1 UX CO@HI/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOXKCHUEM DJICMCHTOB B HepnogmquKoﬁ CHCTEMC
U CTPOEHHEM MX aTOMOB.

CrpoeHue BemecTBa: BUIALI XUMHUICCKOUN CBS3H. THITBI KPUCTAIUTMYCCKUX PEMIETOK, 3aBUCIMOCTh CBOWCTB
BEILECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJIAa XUMUUECKOU CBS3H.

Knaccudukaius u HOMEHKIATypa HEOPraHHYECKHUX BEIIECTB. XHMMHUYCCKHE CBOHCTBA BEIICCTB,
OTHOCAILMXCS K pa3IW4yHbIM  KJaccaM HEOPraHUYECKUX COCAUHEHUM, TeHeTHYecKas CBS3b
HEOPraHWYECKNX BEIIECTB.



Krnaccugukanust XUMHYeCKUX peakiuid 1o pa3IMyHbIM PU3HAKaM (10 YHCITY W COCTaBY YYACTBYIOIINX B
peakuuMu BEHIECTB, IO TEIUIOBOMY 3(PQekTy, MO0 HU3MEHCHHWIO CTCICHEH OKHUCIICHUS XUMHUYECKUX
3JIEMEHTOB, MO OOpPaTHMOCTH, MO YYaCTHIO Karajau3aTopa). OJK30- M JSHAOTCPMUYECCKHE PEaKIIVH,
TEPMOXHMHUYECKHE YPaBHEHUSI.

IlonsiTme o ckopocTn XUMHYECKOW peakiuu. lloHATHE 00 OOpaTUMBIX W HEOOPATHUMBIX XHMHUYECKHX
peakmusax. [loHATHE O TOMOTEHHBIX W TeTEpOTeHHBIX peaknusax. [lonstue o kartammze. [loHsTne o
XUMUYECKOM paBHOBecHUU. DakTOphl, BIUAIOIIME Ha CKOPOCTh XHMHUYECKONW PEaKIMU U MOJIOKCHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pcaKkuuu, SHGKTpOHHLIﬁ OanaHc OKUCIUTEIHLHO-BOCCTAHOBUTEILHOMN
pE€aKkmuu. CocrapieHue ypaBHeHI/Iﬁ OKHUCIIMTCIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ C HCIIOJIb30BAHHECM
METOJa 3JICKTPOHHOI'O Oamanca.

Teopust 3IEKTPONUTUIECKON AUCCONHMANNU. OJIEKTPOIUTHI W HEIJIEKTPONUTH. KaTHOHBI, aHWOHEI.
MexaHnu3M JUCCOLMAIMK BEUIECTB C Pa3IMYHBIMU BHJAMHU XUMHUYeCKOU cBsA3U. CTeneHb AMCCOLMALINY.
CunbHbIE U cadble SJIeKTPOIUTHL.

Peaknuu noHHOrO 0OMeHa. YCIIOBHS MPOTCKaHMs peaklMidi MOHHOTO OOMEHa, MOJHBIE U COKPAIEHHBIC
WOHHBIE ypaBHEHHS peakmuii. CBOWCTBa KHCIIOT, OCHOBAaHHI W COJIed B CBETe MPEACTaBICHHUN 00
3JIEKTPOIUTUIECCKOM nuccormariu. KauecTBeHHbIe peakiiny Ha HOHBI. [loHATHE O THAPOIN3E COEeH.

XUMHUECKHH HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHMUECKHX
BEIICCTB — METAUIOB M HEMETAUIOB (rpaduta M anMasa), CIOKHBIX BEIIECTB (XJOpHIa HaTpHsl),
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTU XMMHUYECKOM peakluH OT BO3AEHCTBUS Pa3JIMUHBIX (HaKTOPOB,
UCCIIEIOBAHUE DIIEKTPOIPOBOJHOCTH PAacTBOPOB BEILECTB, MPOLECCa JUCCOLUALMU KUCIOT, LIEIoUed U
cojgel (BO3MOXHO HCIIOJIb30BaHME BMJEOMATEPUAIOB), IIPOBEICHUE OIBITOB, MWUIIOCTPUPYIOIIUX
NPU3HAKK MPOTEKaHMUs peakUuil HoHHOro oOMeHa (0Opa3oBaHHE OcajKa, BhIJEIECHHE Ta3a, 00pa3oBaHUe
BOJIbI), OMNBITOB, WIIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
peaKIMu PasJOKEHUs, COEIMHEHHUS), PACIO3HABAaHHE HEOPraHMYECKHX BEIIECTB C MOMOILIBIO
KayeCTBEHHBIX PEaKIMH Ha MOHBI, PEIIEHNE IKCIIEpUMEHTAIBHBIX 3a/1a4.

Hememannet u ux coedunenus.

OO0mast xapakTepucTHKa ranoreHoB. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEepPHbIE CTENIEHN OKHCIICHHSI.
Crpoenue u Gpu3HUECKre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUECKHE CBOWCTBA Ha IpUMeEpe
xjopa (B3aUMOJCHCTBHE ¢ METa/UIaM{, HEMETAJIaMH, IejodaMu). XitopoBogopos. ColisiHasi KUCIIOTa,
XMUMHAYECKHE CBOWCTBA, MOJy4eHHe, NMpuMeHeHue. JlelicTBHE XJiopa M XJIOPOBOAOPOJA HAa OPraHu3M
yejgoBeka. BaxxHelmme XJIOpUABI 1 X HAXOXKACHUE B IIPUPOAC.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OcCoOSHHOCTH CTpPOEHHSI aTOMOB, XapaKTEpHbIE
CTETICHH OKUCIICHUSI.

CtpoeHne ¥ (Qu3MYECKHE CBOWCTBAa MPOCTBIX BEHIECTB — KUCIOPOAa M Cepbl. AIIIOTPOIHBIE
MOAU(DUKALIUK KACIOPOa U CEpbl. XUMUYECKHE CBOHCTBA cepbl. CepoBOIOPOI, CTPOCHUE, (U3NISCKUE U
XUMUYecKkue cBOMCTBA. OKCHUIBI Cephl KaK MPEICTABUTEIM KHUCIOTHBIX OKCuAOB. CepHas KHCIIOTa,
¢bu3nYecKne U XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTaBHTENs Kiacca KHCIOT M CHEIU(pUICCKUE).
XHUMHUYECKHE PEaKI[|H, JICXKAIIME B OCHOBE MPOMBIIIJICHHOIO CIIOCO0a IMOJYYECHUS CEPHOM KHCIIOTHI
IIpumenenne. Conu CEpHOUM KHCIOTHI, KAYECTBEHHAs peakius Ha cynbdar-uoH. Haxoxaenue cepsl u e€
COEJIMHEHU B Tpupojie. XUMHUYECKOE 3arpsA3HEHHE OKpYKAIOIIEW Cpellbl COEIUHEHHUSIMU CEpPbI
(KUCIOTHBIE IO/, 3arpsI3HEHUE BO3/[yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPALICHISL.

OO6mas xapakTepucTuka dieMeHToB VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTCTICHH OKUCIICHUS.



A3oT, pacmpocTpaHeHHE B Tmpupone, (pu3WUecKkne W XUMHUYECKHE CBOWCTBa. KpyroBopor azora B
npuposie. AMMHaK, ero (U3NYEeCKHe M XUMUYECKHE CBONCTBa, MOdydeHHe u mnpumeHenue. Coim
aMMOHHUS, MX (PU3NYECKHEe M XUMHYECKHUE CBOWCTBa, MpuMeHeHWe. KadecTBeHHas peakius Ha WOHBI
aMMOHHA. A30THas KHCIIOTa, €€ TMOoNy4eHue, (u3uueckne M XHUMHYECKHe CBOWCTBa (0OmIHe Kak
MPEJICTABUTENS Klacca KHUCIOT M crenuduyeckue). Vcmonp3oBaHHe HUTPATOB M COJCH aMMOHHS B
KadecTBe MUHEPAJIBHBIX YyAOOpeHM. XUMHYECKOoe 3arpsi3HEHHE OKPY)KAloIIeHd Cpeapl COeTMHEHUSMHU
a3oTa (KACIOTHBIE JIOXKIH, 3arpsi3HEHIE BO3yXa, TIOYBBI H BOJOEMOB).

®docdop, amrorpornHsiec Momudukauu hocdhopa, pusndeckne u xumudeckue cpoiictBa. Okenn pochopa
(V) u dochopuas kuciaora, (u3MUECKHEe M XMMHYECKHE CBOICTBA, moiydeHue. Fcmoap3oBaHHEe
¢docharor B kauecTBE MUHEPAIBHBIX YI00PCHUM.

Obmast xapaktepuctuka smeMeHTOB IVA-rpynnel. OCoOSHHOCTH CTpPOCHHST aTOMOB, XapaKTEpHBIC
CTETIEH! OKUCIICHHUS.

Yraepon, amnoTponHbie MOAW(UKALUKM, PACTIPOCTpAaHEHHWE B MPHUPOAE, (HU3MYECKHE M XHUMHUYECKHE
cBoiictBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoge. OKcuumbl yriiepoaa, ux (U3HYECKHE U
XMMHUYECKHUE CBOMCTBA, JEHCTBUE HA KUBBIC OPraHW3MBI, TIOIyYeHHE W MPUMEHEHHE. JKOJIOTHUECKHE
npoOJeMsl, CBs3aHHBIE ¢ okcuaoM yriepoaa (IV), rumoresa TI00adBHOTO MOTEIUICHHS KIMMATa,
NapHUKOBBIA 3(QdekT. YrompHas Kuciota W e€ coimu, uX (u3MUecKkne M XUMHYECKHe CBOWCTBA,
NoJy4eHue u npuMeHeHne. KauecTBeHHas peaknusi Ha kKapOoHaT-noHBL. Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHavyanbHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCOUHEHUSIX yriepona (MeTaH, dTaH,
STWIICH, AIeTHJICH, 3TaHOJ, TJHIEPUH, YKCycHas Kuciora). [IpupomHbBle MCTOYHHKH YTIICBOAOPOIOB
(yronp, mpupoAHBI Tra3, He(Tb), MPOAYKTHl HX IMepepadoTku (OCH3MH), MX poOilb B OBITY H
HPOMBIIIJIEHHOCTH.

ITousTrie 0 OMOJOIMYECKH BAKHEIX BCIIECTBaxX: XHpax, 6em<ax, YIJI€BOAax — M HUX POJIM B KHU3HU
YCJIOBCKaA. MaTepI/IaHLHOG CANUHCTBO OPTaHUYCCKUX U HCOPTaHUYCCKUX COGZ[I/IHGHPIﬁ.

Kpemnuii, ero ¢puznyeckue 1 XUMHYECKHE CBONCTBA, MOTyueHHe U nnpruMeHerne. CoeIMHeHHsT KPEMHUS B
npupoae. OOmue npexacrasnenus o0 okcuae kpemHusA(1V) m kpemHueBod kuciore. CHIMKATBI, HX
UCTIOJIb30BaHWE B OBITY, MEJWIMHE, MPOMBIIUIEHHOCTH. BakHeWlme CTpouTeNbHbIE MaTepHabl:
KepaMHKa, CTEKJIO, IEeMeHT, OeToH, xkene300eToH. [Ipobiembl 0e30macHOrO  MCIIOJIH30BAHMUS
CTPOUTENBHBIX MaTePHAIOB B IOBCEJHEBHOM KH3HU.

XUMHUUECKUH 3KCIIEPUMEHT: HU3y4YeHUE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPWI-WOHBI M HaOJIOACHWE NPHU3HAKOB HMX INPOTEKAHUS,
OTIBITHI, OTpaXkaromme (U3NIECKHe W XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BUAEOMATEpUANiOB), O3HAKOMJICHHE C o0OpaslaMu XJOpUAOB  (TaJIOT€HHIOB),
O3HaKOMJIEHHE C 00pa3laMi Cephl U €€ COSTMHEHUAMHU (BO3MOXHO WCIOJIB30BAaHHE BHIEOMATEPHAJIOB),
HaOIIOJICHNE TIpollecca OOYTJIMBAaHUS caxapa IOJ JEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI,
W3yYeHUE XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KAaUeCTBEHHON peaKIny Ha
cyiab(ar-uoH ¥ HaOJrojieHHe TpU3HaKa e€ MpPOTEeKaHWs, O3HAKOMIIEHHE C (U3MUECKUMH CBOHCTBAMHU
azora, pocdopa u ux coenuHEHNH (BO3MOKHO HCIOJIB30BAHKE BHICOMATEPHAIOB), 00pa3laMH a30THBIX
u GochopHBIX yNOOpEHUA, TONydYeHHe, cCOOMpaHHWe, paclio3HABAHWE M W3yYeHHE CBOWCTB aMMHAKa,
MPOBEJICHHE KAaYECTBEHHBIX PEAaKIMii HAa HOH aMMOHHA M (ochaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUEC KOHICHTPUPOBAHHOW a30THOW KHCIOTBI C MeIbi0  (BO3MOXKHO
WCIIOJIb30BaHME BHIEOMATEPHAJIOB), U3ydeHHE MOeNell KPHCTAUTNYECKNX PEemEToK aiamasa, rpadmura,
¢yiepeHa, 03HaAKOMIJICHHE C ITPOIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTHBOTa3a, MOJydeHHe, cOONpaHne, paclio3HaBaHUE M W3YYEHUE CBOMCTB YIIIEKHUCIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI U W3YYCHUE MPU3HAKOB HX



MPOTEKaHUs,  O3HAKOMJIEHHE C  MPOAYKIHMEH  CHJIMKATHOW  TNPOMBIIUJICHHOCTH,  PEIICHHE
SKCHEPUMEHTANBHBIX 33]1a4 1o TeMe «BakHeiire HeMeTamIbl U UX COCTUHCHUSY.

Memannvl u ux coeounenus.

OO0mmass xapakTepUCTUKAa XHMHYECKUX 3JCMECHTOB — METa/UIOB HAa OCHOBAHWM WX TIOJIOKCHHS B
Ilepnogmueckoit cucteme xumudeckux diaemeHToB JI.M. MennmeneeBa u crpoeHus atomoB. CTpocHwHE
MeTauioB. MeTaminyeckas CBSI3b M METAIMYECKash KPUCTAUIMYeCKas peréTka. DIESKTPOXUMHUUYCCKUMA
psia HampspkeHud MetauioB. Du3nueckne W XUMHYECKHE CBOWMCTBa MeTauioB. OOmme crmocoOs!
MOJTydeHUs] MeTaJIoB. [IOHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIC CHOCOOBI 3allIUTHI UX OT KOPPO3HUHU.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounbie  MeTamwnel: mojoxkeHue B llepuomnueckod  cucTeMe  XMMHMUYECKHX  BJIEMEHTOB
J.N. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHue B mpupoje. uznueckue u XuMUIeCKue CBONCTBA
(ma mpumepe Hatpus u Kajus). OKCHABI M THAPOKCHIB HATpusi W Kamud. lIpuMeHeHWe MIemoYHBIX
METaJIJIOB M UX COCTUHEHUM.

[IlenoyHo3emMeNbHBIE METAIIIIBI MATHUM M KaJbLIUN: MOJN0KEeHUE B [lepuoanyeckoi cucteMe XUMUYECKUX
anemenToB JI.M. MeHneneeBa, CTpO€HME HX aTOMOB, HaXOXIECHHE B mpupoge. Dusumdyeckue Hu
XMUMHYECKHE CBOWCTBA MarHus M Kanblus. Baxneimue coennHeHns KanbLuus (OKCUI, TUAPOKCH, COIIH).
JK€cTkocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuogumueckoil cucteme xumuyeckux saemeHToB .M. Menneneena,
CTpPOEHUE aToma, HaxoxieHue B nOpupoje. Dusznyeckue M XUMHUUYECKHUE CBOMCTBA aAJTIOMUHUSA.
AmMoTepHBIe CBOCTBA OKCH/IA M THAPOKCHIA ATFOMUAHUSL.

XKeneso: monoxenue B [lepuoamueckoii cucreme xumuueckux snemeHToB J[.M. Menneneesa, ctpoeHue
aToMa, HaxOXJIeHne B mpupoje. Puzndeckre 1 XUMHUUECKHE CBOWCTBA Kene3a. OKCUABI, THAPOKCUIBI 1
comm cosm xkene3a (1) u xenesa (l11), ux cocras, cBOHCTBA U TOTyYEHUE.

XUMHUECKHH SKCIICPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMd METaJUIOB M CIUIaBOB, WX (u3MYecKuMu
CBOWCTBAMHM,  HW3yYEHHE  pe3yJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO  KCIIOJB30BaHUE
BUJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHS OKCHJA KANbIUS W HATPUSA C BOJOH (BO3MOXHO
UCIIOJIb30BaHKE BHUIEOMATEPUAIIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOHM BOJIBI, TIPOIIECCa TOPCHUS KeTe3a B
KHCIopoae (BO3MOXKHO UCIOJIb30BAHUE BHUACOMATEPHAIIOB), IPU3HAKOB IPOTEKAHHMS KadeCTBEHHBIX
peakivii Ha WOHBI (MarHusl, Kajblus, aafoMuHus, uHKa, xkenesa (1) u xemesa (I), mexm (1),
HAOJIIOJICHUE M OIMCAHHWE IPOIECCOB OKPAIMBAaHUS IUIAMECHHM HOHAMHU HATPHS, KaJUsg W KaJbIUSI
(BO3MOXKHO HCITOJIE30BaHUE BUACOMATEPUANIOB), HCCIIENOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AJFOMHUHMS U THAPOKCHUJIA IIMHKA, PELICHHE YKCICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIre MeTasibl
1 UX COCIUHCHUS.

Xumus u oxpyxcarowas cpeoa.

BemectBa u marepuansl B MOBCEAHEBHON KU3HU YeNlOBEKa. be3omacHoe HCMONb30BAHHWE BEILECTB U
XUMHAYECKHUX peaknui B ObITy. [lepBas moMOIIb MPH XUMHYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYy)Karolleld cpenbl (MpenenbHas IOMycTUMasi KOHLEHTpAlMs BELICCTB
(manee — I1JIK). Pons xumMum B perieHHH 3KOJIOTUIECKUX MTPOOIIEM.

XUMUYECKHH SKCIIEPHIMEHT: M3y4eHHEe 00pa3lloB MaTepuasioB (CTEKIIO, CIUIABBl METAJUIOB, TTOJNMEPHBIC
MaTepHarbl).

Meocnpeomemmvle ces3u.



Peanmzamusi MeXNpeIMETHBIX CBs3€H NMPH H3YYEHWH XUMHUH B 9 Kilacce OCYIIECTBISETCS dYepe3
WCTIOJB30BaHKUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U MOHSATHMA, SIBIITIONUXCS CUCTEMHBIMU
JUISL OTJICBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIC TOHATHA: HAY4YHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHsl, aHAIMU3, CHUHTES3,
KiTaccu(uKaIys, NepHOANIHOCTh, HAOMIOMEHNEe, IKCIEPUMEHT, MOICIMPOBAHUE, M3MEPEHUE, MOIENb,
SIBJICHHE, TTAPHUKOBBIA (D PEKT, TEXHOIOTHS, MAaTePHAITHI.

®usnka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIMbI, PaAHOAKTHBHOCTE,
MOJICKYJIa, 3JICKTPUYECKUM 3apsj, MPOBOJHUKH, TOIYIPOBOJHUKH, JHUIJICKTPUKU, (POTOIICMEHT,
BEIICCTBO, TeNo, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, Tra3, pPacTBOP, PacTBOPUMOCTS,
KpHUCTAJUTMUECKass PEMIETKa, CIUIABBI, (HU3MYECKHE BEIWYHHBI, CIUHHUIIBI H3MEPCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHILE.

buonorus: dortocuHTes, MpIxaHue, ouocgepa, IKOCUCTEMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI,
MAaKpO3JIECMCHThI, ITUTATCJIIbHBIC BEIICCTBA.

I'eorpadus: armocepa, ruapocdepa, MUHEPANIBI, TOPHBIE TOPOABI, MOJE3HbIE MCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.

Inanupyemble pe3yJbTaThbl OCBOEHHSI MPOrpaMMbl 10 XMMHH HAa YPOBHE OCHOBHOIO 00IIEro
oOpa3zoBaHusl.

W3yuenne XWUMHH Ha YypOBHE OCHOBHOTO OOINEro oOpa30BaHMs HAMPaBICHO HA JIOCTHYKCHUE
00yYarOIIUMHUCS JIUYHOCHHbBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX Pe3YIbMaAmo8 OCBOCHHS Y1eOHOTO
npemMeTa.

Juunocmusle pe3ynvmamsl OCBOCHUs TIPOrPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHUs JOCTUTAOTCS B
X0JIc OOyYeHUs] XMMHUH B CIMHCTBE Y4YeOHOW W BOCIHUTATEIBHOW JEATETHHOCTH B COOTBETCTBUU C
TpaauIOHHBIMU pOCCHﬁCKHMH COIIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBCHHBIMU I€EHHOCTAMHU,
NPUHATBHIME B OOIIIECTBE MPABUIIAMU ¥ HOPMAaMU TIOBEICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOMO3HAHUS,
CaMOpa3BUTHSI U COLUATHM3AIIN 00YYarOIIXCS.

JIn4HOCTHEIE pPE3YIbTaThl OTPAKAOT TOTOBHOCTH 06y‘{aIOH_II/IXC$I PYKOBOACTBOBATBHCA CHCTEMOH
ITO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIMPCHHUC OIIbITa ACATCIIBHOCTH Ha eé OCHOBEC, B TOM 4YHCJIC B
HaCTHu:

1) maTpuoTHYECKOTO BOCTIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY W HAyYHOMY HacCJEAMIO,
MOHUMAaHUS 3HAYCHHUS] XMMHUYECKOW HAyKH B JKM3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIaJIETh
JIOCTOBEPHON WH(OpMaImeld 0 TEePeOBBIX JOCTIKEHHUSIX W OTKPBITHUSAX MHPOBOH U OTEUYECTBEHHOU
XUMUWH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOHCTBE MUpa B OOIIEeCTBA;

2) rpa’k1aHCKOTO BOCIIHTAHUSI:

MPEJICTABJIICHUST O COIUAIBHBIX HOPMaxX M TMpaBWIAX MEXKIMYHOCTHBIX OTHOIIEHWUH B KOJUICKTHUBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIG3HOH, Yy4eOHO-MCCIIeIOBATEIHCKOM,
TBOPYECKON M APYTUX BUIAX NEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOHN NESTeNbHOCTH
MPH  BBITIOJIHEHUW YYEOHBIX, ITO3HABATENBHBIX 3a/1ay, BBIMOJHEHUM XHUMHYECKUX 3KCICPUMEHTOB,
CO3aHNN Y4eOHBIX MPOEKTOB, CTPEMIICHUS K B3aWMOIIOHMMAHHIO W B3aWMOIIOMOIIHM B IPOIIECCEe ITON
y4eOHOU JesATeNbHOCTHA, TOTOBHOCTH OICHMBATh CBOE IMOBEJCHUWE W TOCTYNKH CBOMX TOBAapUINEH C
MO3ULIMK HPAaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;



3) 1IEHHOCTH HAYYHOTO MMO3HAHMS:

MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XHUMHUYECKOW pEaKIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH M COCTABJISIONINX OCHOBY JUISI TOHWMAHUS CYIIHOCTH HAYYHOMH
KapTUHBI MHpA, MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOJBI, B3aMMOCBS3SIX
YeoBeKa C IPUPOTHOMN CPeoi, O POJIM XMMHUHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIHHBIX MOTHBOB, HAMPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOAUMBIX JIJIS
00BsSICHEHHS HAOI0JaEMBIX TIPOIIECCOB U SIBJICHHUIA,

MO3HABATEIbHOW, WH(POPMAIIMOHHOW W  YHMTATEJIbCKOW KYJIBTypbl, B TOM YHCJIEC HAaBBIKOB
CaMOCTOSITETFHOW PabOTBI ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEpaTypod, TOCTYHMHBIMHU
TEXHHUYECKUMU CPEICTBAMU HH(DOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeca K OOy4eHHI0 W TIO3HAHWIO, JFO003HATENPHOCTH, TOTOBHOCTH ¥ CIIOCOOHOCTH K
caMo0o0Opa30BaHUI0, TPOCKTHONH U HCCIICJOBATEIbCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOOpPY
HAMpPaBJICHHOCTH U YPOBHS 00YUYCHUS B JATbHEHIIICM;

4) popMHUpOBaHUS KYJIBTYPbI 310POBbSI:

OCO3HaHUA NEHHOCTU KU3HU, OTBECTCTBECHHOTI'O OTHOLICHHUA K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3HOpOBI:II>i
0o0pa3 >KM3HW, OCO3HAHUS MOCICACTBUH W HEMPUATHS BPEIHBIX NPHUBBIUEK (YMOTPEOICHUS ANKOTOJ,
HAapKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS] TPaBHI OE30MaCHOCTH MPH OOpamieHun C
XHUMHNYCCKHMMU BE€ICCTBaAaMU B 6I)ITy u peaJ’[BHOﬁ KH3HU,

5) TpymoBoro BocIMTaHHU:

WHTEepeca K MPaKTHYECKOMY W3YYeHHWIO Mpodeccuil U Tpylna pa3iuyHOTO pOJia, YBaXXEHHE K TPyAy U
pe3ynapTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHHs IMPEeIMETHBIX 3HAHUU IO
XMUMHH, OCO3HAHHOTO BBIOOpa WHAWBUAYAIBHOH TPaeKTOPHH TNPOJODKEHHS 00pa3oBaHUS € y4ETOM
JUYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XWMHUH, OOINECTBEHHBIX HHTEPECOB W IOTPEOHOCTEM,
YCIIENIHOW TPO(ECCHOHATTLHON JESITENPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBATHCS B MPOQECCHOHATBLHON CpeIe;

6) 9KOJIOTHYECKOTO BOCITUTAHHSL:

9KOJIOTHYECKH 11eJIecO00Pa3HOro OTHOIICHUSI K MPHUPOJIE KaKk UCTOYHUKY >KM3HH Ha 3emiie, OCHOBE €&
CYIIECTBOBAHHUS, MOHUMAHHS IICHHOCTH 3J0POBOr0 U 0€30MacHOro o0pasa >KHU3HH, OTBETCTBCHHOI'O
OTHOIICHUST K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHS IEHHOCTH
COOJIIOJICHNsT TIPaBWI OE30MacHOrO TOBEJEHHS NPH padoTe C BEIIECTBAMHU, a TAKXKE B CHTYaIMsIX,
YTPOXKAIOMINX 37JOPOBBIO M KHU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, MTOJTyYaeMble TPH U3yUEHUH XUMUH, JIs1 PELISHHS 33/1a4, CBA3aHHBIX C
OKpYXKaroIllel MpPUPOAHOM CpeAod, TOBBIMIEHUS YPOBHA JKOJOTHYECKOM KYyJIBTYPBI, OCO3HAHUS
rI100aTBFHOTO XapaKTepa HKOIOTHIECKUX MPo0JIeM U MyTel NX pelIeHns MOCPEACTBOM METOI0B XUMUH;

SKOJIOTHYECKOT0 MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCA MM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COILMAJIbHOW MPaKTHKE.

Memanpeomemnuie pesynromamul. B cocraBe MeTanpeIMETHBIX PE3YyJbTAaTOB BBLACIAIOT 3HAYHUMBIC
U QOPMHUPOBAHHS MUPOBO33PEHHSI OOIIEHAYYHBIC MOHATHS (3aKOH, TEOPHs, IPUHIIHII, THIIOTE3a, (HaKT,
CUCTEMa, MPOIIECC, IKCIICPUMEHT U JIPYTOe.), KOTOPhIE UCTIOI3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX
mpeaMeTax W TO3BOJSIOT HAa OCHOBE 3HAaHUM W3 3TUX MpeaMeToB (OpPMHUPOBATH MPEICTABICHHUE O
IEJOCTHOH HAaydYHOW KapTHHE MHpa, W YHUBEpCalIbHbIC Y4eOHBIC JCWCTBUS (IIO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PETYJSATHBHBIC), KOTOpbIE oOecreuynBalOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TIIJIAHHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOH nesATenbHOCTH. MeTtampeaMeTHbIe



pe3yapTaThl OCBOSHHUST 00pa30BaTeIHHON MPOTPAMMBI 10 XUMUW OTPAKAIOT OBJIa/IEHNE YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU OelCMEUAMU, B TOM YHCIIE:

1) 6azosvle nocuueckue deiicmeust:

YMCHHE HUCII0JIB30BATh HpI/IéMI)I JIOTUYECKOI'0 MBIIIJICHUSA NPHU OCBOCHUUN 3HAHUM: PacCKpbIBaThb CMBICIT
XHUMHUYECKHUX ITOHSITHI (BBI,Z[GJ'I?ITB HX XapaKTCPHBIC NPU3HAKU, YCTaHABJIMBATh B3aMMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJB30BATh IIOHATHA IJIsA 00BSICHEHUS OTACIBHBIX (baKTOB n SIBJ'IGHI/II‘/'I, BI)I6I/IpaTI)
OCHOBAaHUA W KPUTCPUU I KJ'IaCCPI(I)I/IKaLIPII/I XUMHUYCCKUX BCHICCTB H XHMHYCCKHX peaKuHﬁ,
YCTaHaBJIUBATb IMPUYIUHHO-CICACTBCHHBIC CBA3U MCKIY 00BEKTaAMHI HU3YyUCHHA, CTPOUTH JIOTHUYCCKUC
pacCyKacHusd (I/IHI[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), MIPOBOJUTH BBIBOABI U 3aKIIIOYCHUS,

YMEHHUE MPUMEHSTh B Mpolecce MO3HAHUS MOHATHUS (IPeAMETHBIC U METanpeIMeTHbIC), CHMBOINYECKUE
(3HaKOBBIE) MOZENH, WCIOJIB3yeMbIE B XHMHH, NPeoOpa30BBIBATh IIUPOKO MPHUMEHSEMBIE B XHUMHHU
MOJIETIHHBIE TPEACTABICHHUI — XUMHUYECKHUN 3HaK (CHMBOJI 3JIEMEHTa), XUMHIUecKas (opMyiia U ypaBHEHUE
XMUMUYECKOW PeakUur — MpU pelIeHUH y4eOHO-TO3HABATEIbHBIX 3a/1a4, C yYETOM STHX MOJENBHBIX
MIPEJICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPH3HAKH H3Y9aeMbIX OOBEKTOB —
XMMHUYECKUX  BEIIECTB M  XHMHYECKUX  pEakUHil, BBIBIATH  OOHIME  3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEZICTBEHHBIE CBSA3M U MPOTHBOPEUHS B H3y4aeMbIX NPOLIECCaxX U SIBICHUSX;

2) bazosvie uccnedo8amenveKue Oeticmaust.

YMEHHUE UCIIOJIB30BATh IMOCTAaBJICHHBIC BOIIPOCHI B KAYCCTBE MHCTPYMEHTA ITO3HAHUA, 4 TaKKE B KaUYE€CTBE
OCHOBBI JJIsA q)OpMI/IpOBaHI/I}I THUITIOTE3LI 110 MMPOBEPKE NPABUIIbHOCTH BbICKA3bIBACMbIX Cy)KI[CHI/II‘/'I;

HpI/IO6peT€HI/IC OIlbITa IO INJIAHUPOBAHWIO, OpTraHU3alUd U MNPOBCACHUIO YUYCHHYCCKHUX SKCIICPUMCHTOB!:
yMeHHE Ha0mioJaTh 3a XOJIOM TIPOIecCa, CaMOCTOATENbHO MPOTHO3WPOBAaTh €ro  pe3yibTar,
¢dbopMynmupoBaTh O000OIIEHUS W BBIBOABI TI0 PE3yJbTaTaM IPOBEAEHHOTO OIBITA, HCCIESIOBaHMUS,
COCTaBJISITH OTYET O TPOICIIAHHO paboTe;

3) paboma ¢ unghopmayueil:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETHPOBATH MH(OPMAIMIO Pa3IMYHBIX BUAOB U (HopMm
MIPEJICTaBJICHUS, MTOJIyYaeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JINTEPATypa XUMHUYECKOTO
coJiepKaHusl, CIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHeTa), KPUTUYECKU OIEHUBATH MPOTHBOPECUHBYIO U
HEIOCTOBEPHYIO MH()OPMAIIHIO;

yYMEHHE TIPUMEHATh pa3IMuHble METOABl W 3alpochl INpH TOUCKe U oTOope uHopMmamuu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX JJISi BBIIOJHEHHS Y4YeOHBIX M MO3HaBaTENBHBIX 337134
ONpeAeIEHHOTO THIA, pruOOpeTeHHUE onbITa B obmactu HCIIOJIb30BaHUA
MHQOPMATMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, OBNIaJIeHUE KYJIbTYpOH aKTHBHOTO HCIHOJIb30BaAHUS
Pa3INYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (opMy MpencTaBieHuUs
WHQOPMAIUY U WLTIOCTPUPOBATEH pEIllaeMble 3aJjadl HECIOXKHBIMH CXEMaMH, JUarpaMMaMi, JpYyTUMH
¢dopmamu rpaduKu 1 UX KOMOUHALIUSIMH;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBATH B TIpoIlecce yYEOHOH WM HCCIIEeOBATENBCKOM NEATEIBHOCTH
WHPOPMAITUIO O BIUSHUM NPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHUCTBA W TPAHCIIOPTA HA COCTOSHUE
OKpY>Karolllel NpupogHON Cpelibl;

VY obyuarorerocst 6yayT chopMUPOBAHBI CIEYIONINE YHUBEPCANbHBIE KOMMYHUKAMUBHBLE OCICTNEUSL:

YMEHHUE 3allaBaTh BOMNPOCH (B XoJe auanora W (WiM) AWCKYCCHH) MO CYHIECTBY OOCYXKIAEMOH TEMBI,
(bopMyIHpOBaTH CBOM IPEUIOKEHUSI OTHOCHTEIIFHO BHIITOJIHEHHS TPEUIOKESHHOHN 3a1a4H;



OpHOOpPETECHNE  OMNBITAa TPE3CHTALMH  PE3YJIbTaTOB  BBIIOJHEHHS XHMMHYECKOTO  SKCHEPHMEHTa
(;1abopaTopHOro OmBITa, J1a0OpPaTOpHONH PaOOTHl IO HCCICAOBAHHIO CBOMCTB BEIIECTB, Y4E€OHOTO
MIPOEKTa);

3aMHTEPECOBAHHOCTH B COBMECTHOM €O CBEPCTHHKAMU TO3HABATEIBHOM U HCCIEIOBATEIbCKOM
JIESTEIbHOCTH TIPH PEIIeHNH BO3HUKAMOIIWX MpOOJIeM Ha OCHOBE Yyd4€ra OONIMX WHTEPECOB U
COTJIAaCOBaHMUS TMO3UIMKA (0OCyXaeHWs, OOMEH MHEHHSMH, «MO3TOBBIE INTYPMBI», KOOPIWHAIUSL
COBMECTHBIX JICWCTBUH, ONpE/IC/ICHUEC KPUTSPUEB 110 OIICHKE KaueCTBa BBHIOJHECHHON pa0OThI U IPYTHE);

VY oOyuatorerocst OyayT COPMUPOBAHBI CIICAYIONIUE YHUBEPCAIbHBLE PE2YNIAMUBHbBLE OCUCEUSL.

YMEHHE  CaMOCTOSITENIbHO  OMpPENEeNATh [eIH  JEATENbHOCTH, IUIAHUPOBaTh,  OCYIIECTBISATH,
KOHTPOJIUPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JACATEIHHOCThb, BBHIOMpATh Hamboliee
3¢ dheKTUBHBIE CTIOCOOBI pelIeHnsT YIeOHBIX W TTO3HABATENHHBIX 3a/1a4, CAMOCTOATEIHHO COCTABIIATH N
KOPPEKTUPOBATh MPEIOKEHHBIA AJITOPUTM JEHCTBUUM MPHU BBIIOJHEHUU 3aJaHUN C YYETOM MOIYYEHUS
HOBBIX 3HaHUU 06 N3y4acMbIX O6’beKTaX — BCHICCTBAX M peCaKIUAX, OLUCHHUBATH COOTBCTCTBUC
MOJTy4eHHOTO Pe3yibTaTa 3asBJICHHON 11eTH;

YMCHHE UCIIOJIB30BAaTh U aHAJIM3UPOBATH KOHTCKCTEI, MIPCAJIAaracMnbI€ B YCIIOBUU 3aI[aHI/II‘/'I.

IlIpeomemnvie pezynomamol 0C60EHUA RPOZPAMMbL NO XUMUU HA YPOGHE OCHOBHO20 00u4e20
oopazosanus.

B cocTtaBe mpenMETHBIX Pe3yJbTATOB MO OCBOCHHIO 00S3aTEIBHOIO COJIEPIKAHUS, YCTaHOBJICHHOTO
TMAaHHOW (enepalbHOM padoUeil MporpaMMOii, BEIIEISIOT: OCBOCHHBIE 00YYaIOIINMHUCS HAYYHbIE 3HAHUS,
YMEHHS U CIIOCOOBI ICUCTBUH, crienu(UISCKHUE IS MPSIMETHON 001aCTH «XUMUS», BUJIBI JEATCILHOCTH
M0 TOJIYYCHUIO HOBOI'O 3HAHWS, €r0 MHTEPIPETAIMH, PeoOpa30BaHUI0 M NMPUMEHCHHIO B Pa3IUYHBIX
y4eOHBIX W HOBBIX CUTYaIUsX.

K ronuy odyuenusa ¢ 8 xnacce y ooyuaiouwiezoca 06yoy cghopmuposanvt ciedyrowjue npeomemHle
pe3ynbmamol RO XUMUU.

PacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUECKUH 3JIEMEHT, TPOCTOE
BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OJTHOPOJHAS M HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCUTEIbHAS
aTOMHAas M MOJIEKYJsIpHas Macca, KOJMYECTBO BEUIECTBAa, MOJb, MOJIIpHas Macca, MaccoBas IO
XUMHYECKOTO JJIEMEHTa B COCIWHEHUH, MOISPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COIIb,
ANEKTPOOTPHIIATETILHOCTh, CTENEeHb OKHCICHUS, XUMHYEeCKas peaklusi, KiaccuuKanus peakiui:
peaKiui COEAMHEHUS, PEaKIMU pasJIOKEHHs, PEeaKIUH 3aMelIeHHs, peakiuun OOMEeHa, 3K30- U
SHJIOTEPMUYECKUE PpEaklHu, TEIUIoBOH 3(dekr peakuuu, sSAPO aToMma, IEKTPOHHBIA CIIOH aroma,
aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBs3b, MOJSAPHAS W HEMOJSAPHAs KOBAJEHTHAS CBS3b,
MOHHasl CBSA3b, MOH, KATUOH, aHWOH, PacTBOP, MaccoBas JOJIs BellecTBa (IMPOLEHTHAS KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHMUYECKHMX TIOHATHH W MPHUMEHATh 3TH MOHSATHA IpHU
OIMCAaHUM BEIIECTB U UX IPEBPALCHUM;

MCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBiieHHS (POpMyJl BEIIECTB U YpaBHEHHH XMMUYECKHX
peaKiumii;

ONpeaciiATh BAJICHTHOCTh aTOMOB 2JICMCHTOB B 6I/IHapHBIX COCOUMHCHUAX, CTCIICHb OKHCJICHUA 3JICMCHTOB
B 6I/IHapHBIX COCOAMHCHUAX, NPUHAMICIKHOCTL BCHICCTB K OHpe,Z[eHéHHOMy KJ1accy COCIMHCHHUM II0
(bopMynaM, BU XHUMHUYCCKOH CBSI3H (KOBaHCHTHaH n I/IOHHaﬂ) B HCOPraHNYCCKUX COCAUHCHUNIX,

packpeiBath cmbica Ilepuonuueckoro 3akoHa JI.M. MenneneeBa: IeMOHCTpUpPOBaTh TOHUMAHUE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT MX MoJoxkeHus B Ilepuomguyeckoit
cHCTeMe, 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUCHUS,



3aKOHa ABOrajpo, OMKCHIBATh W XapakTepu3oBaTh TaOnuuHyto (opmy I[leprHoaudeckoil cHUCTEMbI
XUMHYECKHUX DJJIEMEHTOB. pa3inyaTh TOHATUS «rJaBHas mnoArpymmna (A-rpynma)» u  «mo0odHas
nonrpynma (b-rpymma)y, Manaple U OOJbIIME MEPHOABI, COOTHOCUTh 0003HAYCHUS, KOTOPHIC UMEIOTCS B
tabmume «llepumommyeckas cucreMa XuMHYeckux djemeHToB J[.M. MenzaemeeBay ¢ YHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XUMHYECKHX 3JICMCHTOB (COCTaB W 3apsj sjpa, oOIlIee YHCio
AJICKTPOHOB M PACIIPEACIICHNE X 10 JICKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XMMUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIeCTBa, XUMHUYECKHE peakuuu (Io
YHUCITy W COCTaBY YYaCTBYIOIINX B PEAKITUH BEIECTB, IO TEIIOBOMY dPQEKTY);

XapakTepu3oBaTh (OMKMCHIBaTh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PAa3JMYHBIX KIIACCOB,
MOATBEPKIAasl ONUCAHME IPUMEPAMH MOJIEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XHUMHYECKHX
peaknuii;

MIPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOIO COCTAaBa, BO3MOKHOCTH
IIPOTEKaHUS XUMHUYECKUX IIPEBPALLECHUN B PA3IIMYHBIX YCIOBUSAX;

BBIUMCIISITh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COCTUHEHUS, MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
PacydéThI 10 ypaBHEHUIO XUMUYECKON peaKIny;

NPUMEHATH OCHOBHBIC ONEPALH MBICIUTENLHON JESATENFHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE,
00001IeHre, CUCTeMaTH3AIMIO, KIACCH(DUKAINIO, BBISIBICHHE NMPUYMHHO-CICICTBEHHBIX CBSI3EU — IS
HN3y4YCHUA CBOMCTB BEUICCTB W XHUMHYCCKUX pCaKHHﬁ, €CTCCTBCHHO-HAYYHBIC MCETOAbLI IMO3HAHUA —
HaOIIOIeHIEe, U3MEPEeHNE, MOACITUPOBAHUE, SKCIIEPUMEHT (PeaTbHBIA U MBICIIEHHBIN);

CJIeJIOBaTh MpPaBWJIaM IOJIb30BAHUSI XMMUYECKOH MOCYJOH W JIa0OpaTOPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIaM OOpPAICHHUS C BEIECTBAMU B COOTBETCTBHM C MHCTPYKIUSAMH 10 BBITOJHEHHIO Ta0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TOJYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOIOPOJA M KHCIOPOA),
MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MacCOBO# J10Jei pacTBOPEHHOTO BEIECTRA, TUIAHUPOBATH U
MPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACTIO3HABAHHUIO PACTBOPOB INENOUYEH U KUCIOT ¢ TIOMOIIBIO
WHJINKATOPOB (Jakmyc, (peHondTanent, METUIOPaHXK U JPYyTHE).

K ronuyy obyuenus 6 9 xknacce y ooyuairouiezoca 6yoy cghopmuposanst cieoyioujue npeomemHle
pe3ynbmamsl RO XUMUU.

pacKpbIBaTh CMBIC]T OCHOBHBIX XMMHWYECKHX TOHSTHI: XMMHUYECKHUH SJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, AHUOH, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, BaJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTETNICHh OKHCIICHUS, XMMUYECKas PEaKIus, XMUMHYECKas CBs3b, TEIUIOBOW 3(PQEKT peaxiuu, MOJb,
MOJISIPHEIN 00BEM, pacTBOP, JICKTPOJIHTHI, HEANEKTPOIHTHI, JEKTPOTUTHICCKAS TUCCOITHAITNS, PEAKITHH
MOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe paBHOBecHe, oOpaThMble W HEOOpaTUMbIE pEaKIIvHy,
OKHUCJIUTENIbHO-BOCCTAHOBUTEILHBIE ~ PEAKIIMM,  OKUCJIUTEIb, BOCCTAHOBUTENIb, OKHUCJIEHHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpHOCTh, XHMHYECKas CBI3b  (KOBAJICGHTHAas, WOHHA,
METaJJTMYECKas), KPUCTALINYECKass PeIIéTKa, KOPPO3Hs METaNIOB, CIUIABBI, CKOPOCTh XUMHUYECKOMH
peakiuu, npeaensHo aonyctuMas konuentpanus [IJIK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMUYECKHUX IIOHATUH M IPUMEHATh 3TU IOHATUS IpH
OIMCAaHUM BEIIECTB U UX IPEBPALCHUM;

UCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY Ul COCTaBlIeHUsS (DOpMyJl BELIECTB U YPaBHEHMH XMMUYECKUX
peakuui;

OnpeaciiATh BAJICHTHOCTh W CTCIICHb OKHCIICHUSA XHUMHUYCCKUX OJIEMEHTOB B COCOAMHCHUAX PA3JIMYHOIO
COCTaBa, MNPUHAJICIKHOCTL BCUICCTB K OHpG}ICJ’IéHHOMy KJ1accy COC,Z[I/IHCHI/Iﬁ 110 (bOpMy.]'IaM, BUa
XUMHYECKON CBS3HU (KOBaJ'ICHTHa}I, HWOHHAas, MeTaHJII/I‘-IeCKaH) B HCOPraHUMYCCKUX COCAMHCHHAX, 3apsa



MOHA TI0 XUMHUYECKOH (popmyIie, xapakTep cpenbl B BOJHBIX PacTBOpPAaX HEOPTaHWYECKUX COEAMHEHUH,
THUI KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich Ilepuogunueckoro 3akoHa /.M. MennaeneeBa U JIEeMOHCTPUPOBATH €r0 NMOHUMAaHUE:
ONKCHIBATh M XapaKTepU30BaTh Ta0nuuHyto Gopmy [leproanyeckoit CUCTEMBI XMMUYECKUX 3JICMCHTOB:
pasiuyaTh MOHATHS «TJaBHAs moArpymma (A-rpymma)y» u «mobounas nmoarpynmna (b-rpymma)y, mansie u
OompIIMe TEPUOIBI, COOTHOCHTH OO0O3HAYEHUS, KOTOPhIE HMEIOTCS B IEPHOAMYECKON TabmuIe, c
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUECKUX 3JIEMCHTOB (COCTaB U 3apsij siipa, ooiee
YHUCIIO 3JIEKTPOHOB M PaCIpeIeIeHHe UX 110 AIEKTPOHHBIM CIIOSIM), OOBSICHITH O0IINe 3aKOHOMEPHOCTH B
W3MCHEHUH CBOWMCTB 3JICMCHTOB M MX COCJAWHCHUI B MpejesiaX MallbIX MEPHOO0B M TJIABHBIX MOJTPYIII C
y4ETOM CTPOEHUS MX aTOMOB;

KJIacCU(UIMPOBATh XMMUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIIeCTBa, XUMHUYECKHE peakuuu (Io
YHCIIY U COCTaBY YYaCTBYIOLIMX B PEAKIMU BEIIECTB, 10 TEIIOBOMY 3G (EKTy, 10 U3MEHEHHIO CTENeHEel
OKHCJICHUSI XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CeNU(PUIECKUe XUMHUECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEILECTB, ITOATBEPKAAsl ONMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHHH COOTBETCTBYHOLIUX
XUMHUUYECKUX PEaKIIUil;

COCTaBJIATh YpPaBHEHUS AIIEKTPOJIUTHUYECKOW JHCCOLMAIMM KHCJIOT, IeJo4Yed M cojeil, MoJHble U
COKpAIEHHbIC YypPaBHEHHUS peakUMid MOHHOrO OOMEHA, YpPaBHEHMS PpEaKUHi, I[OATBEPKAAOIMINX
CYLIECTBOBaHUE TCHETUUECKON CBSI3H MEXy BEIECTBAMH PA3IMYHbIX KIIACCOB;

pPacKpeIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTENBHBIX PEAKIMA IOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OanaHca ATUX pPeaklui;

MIPOrHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH IPOTEKaHUS
XUMUYECKUX IPEBPALIEHUI B Pa3JINUHBIX YCIOBUSX;

BEIUMCIISITH OTHOCHUTENBHYI) MOJEKYISIPHYIO H MOJSPHYIO MAacChl BEIECTB, MAacCOBYH JIOJIO
XUMHYECKOT0 3JIeMeHTa 1o (opMylie COSTUHEHHs, MaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
PacyUéThI 10 ypaBHEHUIO XUMUYECKOH peaKIny;

coOoIaTh MpaBWiia TOJIb30BAaHUS XMUMUYECKOH MOCy/Ioi W J1abOpaTOPHBEIM OOOpYJOBaHUEM, a TaKKe
npaBuiia OOpAIIeHUs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHIO J1TA0OPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa W YIJICKHUCIOrO
rasa);

MPOBOJNUTH PEAKIMH, MOATBEP)KIAIOIINE KAa4eCTBEHHBIH COCTaB pa3jMYHBIX BEHIECTB: PACIO3HABATh
OTIBITHBIM ITYTEM XJIOPUAOPOMHI-, HOAUA-, KapOoHAT-, PocdaT-, CHIMKAT-, CyabpaT-, THIPOKCHUI-HOHBDI,
KaTHOHBl aMMOHHA ¥ WOHBI H3Y4YEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJIHBIX PAacTBOPAx
HEOPraHWYECKNX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpallMd MBICTUTENFHON MAEITEIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE,
00001IeHNe, CUCTEMAaTU3alMIO, BBISBICHUE NMPUYUHHO-CICACTBEHHBIX CBSI3€H — ISl M3yYeHHs CBOWMCTB
BEIIECTB U XMMHUYECKUX PEaKIMH, ECTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0ICHNE, U3MEPEHHE,
MOJIEJIMPOBAaHHE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BakHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon.Ilonsitue o kucnorax 8 1 bubnuoreka [IOK

' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmorexa [IOK

HEOPraHUYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu

ITepuonnueckuii 3aKOH U
3.1 [lepuoanueckas cucrema 7

XUMUYECKHX dj1eMeHTOoB []. 1.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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MenneneeBa. Ctpoenue aroma

Xumuueckast CBSI3b.
3.2 OKHUCIATEILHO
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoTsbI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 Bu6moteka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepuCcTUKa XUMHUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PymIaL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aiteMeHToB |VA-rpymel. Yriepon u 8 1 2 Bubmuorexa IOK
' . Py ' p https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU ST
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https://m.edsoo.ru/7f41a636
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bubnunoreka LIOK

31 Obmwme cBoidcTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaibl B )KA3HU YEJIOBEKA 3 Bubmaorexa ITOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 buGnuorexa [JOK
P P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue op
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoTshI padoThI
pecypcsbl
IIpeamer xumun. Ponb Xumuu B KU3HA bubmuoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK

ITonsTHe 0 MeTOAAX MO3HAHUS B XUMUH

[IpakTuueckas pabora Ne 1 «IIpasuia
paboTHI B 1aOOPaTOPUU U IPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM

Yucrtsle BemecTBa U cMecu. CrocoOsl
paszeneHus cMecen

https://m.edsoo.ru/ff0d227e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas padbora Ne 2
«Pa3nenenue cmeceill (Ha npumepe
OYHMCTKH MTOBAPEHHOM COJIN)»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmmoteka IIOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u crnoxHBIE BENIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumunyeckas popmyia. BaneHTHOCTb
aTOMOB XMMHYECKUX JIEMEHTOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0d2eae
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1 OtHocuUTeNbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHocuTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOT0O bubmuorexa [IOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOusndecKkue U XUMUYCCKHEC SBIICHUS. bubnunorexa LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKaAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BerancneHus KoIm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKHUX bubmorexa HOK
HHeCTBa 1O Jp https://m.eds00.ru/ffod5708
peakuuit
Krnaccudukanus XuMHYECKAX pPeaKIui
18 (coe I/IHqG)?HI/ISIH a3JI0KECHUS e brbmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u brbmmorexa [TOK
H AT, HUI https://m.edso0o.ru/ff0d40c4
CUCTEMaTHU3aIl1s 3HAHUH
20 KonTtponsHas padora Nel no treme bubmmnoreka HOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN https://m.edso0o.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucinoposx — aneMeHT u Bubmmorexa [IOK
yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe Bemecto. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHCIIopo/ia (peakliuyi OKUCIICHUS bubmmorexa [JOK
poAta (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
93 CriocoOsI MoTy4eHus KHCIopoia B bubnmnorexa [JOK

n1abopaTopuu U IPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeHeHue kucnopoaa

TennoBoi 3 PexT XuMUIEeCKOM
peaKIyu, TIOHSATHE O

bub6nmmoreka [IOK

24
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEaKIIUIX
Tomnueo (HepTh, YroJIb U METAH).
25 3ar HSHCI§H6(1];03 a a, CIIOCOOBI Z:ro bubmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonyuenne u cobupanue KUciIopoaa bubsmorexa [IOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe Bbu6mmoteka [JOK
BelecTBO. HaxoxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTre o xuciIOTaX M COJIAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ostydeHus BOAOPO/a B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme
31 «ITonyuenne u coOnpaHue BOgOpoIa bubmorexa [JOK
yi . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA
33 BEIIIECTBA ra3a 110 €ro M3BeCTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WIIH 00BEMY
Brruncienus 005EMOB ra3oB MO
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa I[JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 duznyeckre 1 XMMHUECKHE CBOICTBA bubmmorexa HOK

https://m.edsoo.ru/ff0d587a
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BOJIbI

CocraB ocHoBauuii. [Tousarue 00

bu6nmoreka [IOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbieHHbie
37 u HeHaCLIpeHHBII; acTBOpBL. MaccoBas bubmmorexa [JOK
m PACTBOPHL. https://m.eds00.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PaCTBOPE
[TpakTuueckas padora Ne 5 mo Teme
«IIpuroroBiieHr€e PacCTBOPOB C bubmmoreka [JOK
38 . . .
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bubmmnoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHU4YeCKue CBOWCTBA bubmuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBFI) HIE)J'I )GHI/ISI XI/IMI/I‘-IZ(I:KI/IC bubmorexa OK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas padora Ne 6. Pemenue
P P bubmmoreka [IOK
47 IKCIIEPUMEHTATBHBIX 33724 10 TeMe

«OCHOBHBIE KJIACChI HCOPraHNYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIUHEHUN)

48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnmnoreka HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O000111eHIE U CUCTEMATHU3aIUS 3HAHUI
B . https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX bubmorexa LIOK
o P https://m.eds00.ru/00ad9ela
COeIUHEHN
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XUMHAYECKHX dIeMEHTOB. [loHsiTHE O bubmiorexa HIOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubnuoreka [{OK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. 1. Menaeneena
53 Ileproasl, TPyIIIBL, O, TIbI bubnnorexa [IOK
PHOJBL, TPYHIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
55 aToMOB 31eMeHTOB [leproauueckoi bubnmorexa [JOK
p https://m.edsoo.ru/00ada6bc
cucteMmsl /. . MennaeneeBa
XapakTeprucTuKka XMMHIECKOTO
56 9JIEMEHTA T10 €ro MOJIO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. bu6muoreka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
DNEeKTPOOTPHUIIATETFHOCTh ATOMOB
bubmmoreka [IOK
58 XUMHAYECKHUX DJIEMEHTOB/

Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/00adaab8
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bubnunoreka LIOK

59 VowHas XuMHIeCKas Cssb 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XuMH4YECKas 1 Bu6muoteka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
62 Crenen, oKHCIeHI . https://m.edSO(I)l. ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEILHBIC 1 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKucnauTeny U BOCCTAaHOBUTEIIU 1 https://m.e dSO(])_.Iru 100adb076
65 KonTponbnas pabota Ne4 mo teme 1 bubmmoreka [JOK
«CTtpoeHue aroma. XUMUYECKAsI CBSA3bY https://m.edsoo.ru/00adb486
66 PezepBHbiit ypok. O6001eHne 1 1 Bbu6motreka [IOK
CUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111€HNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bu6mmoteka [IOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoTshI padoThI
pecypcsbl
[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHUX HJIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpenue u yriayOiaeHrue 3SHaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjiacca»
Knaccudukanus XuMHuecKux 1 bu6nmorexa LIOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubnmorera LHOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE 0 XUMUYECKOM PaBHOBECHHU.
@akTOpBbl, BIUSIONINE HA CKOPOCTh 1 bubmmorekxa [IOK
XUMHYECKON PEAKLIUH U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI
OKHUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE 1 bubnuorexa [IOK
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peakiuu

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

Teopust 37EKTPOTUTUYECKOMN

10 nccoruanuu. CuibHbIE U c1a0ble Bubmaorexa ITOK
A HHATLIHL https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNouHble ypaBHEHUS PeaKIIUi Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI Bubmaorexa ITOK
puz[ https://m.edsoo.ru/00add5d8
00 DJIEKTPOJIMTHICCKOU JUCCOITHAIITT
XUMUUECKUE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 buGnuorexa [IOK
ped " https://m.edsoo.ru/00add8b2
IIEKTPOJIMTUYCCKOM TUCCOITUAIITT
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMaTH3als bubnnorexa [{OK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1au»
Konrtponbnas padora Ne2 o teme
17 «DNEKTPOIINTUYECKAS TUCCOINAIINS Bubmiorexa IOK
P a1 HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 XI/II;IlI/IquKI;e CBI:)ﬁCTBa Ha TIpUMEDE bubnmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKUE CBOMCTBA, ITOJIVUEHIE bubnmorexa LOK
’ yd ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTuueckas padorta Ne 2 o reme
20 «[TonmydyeHue COJITHON KUCIIOTHI bubnmorexa LOK
YHeHI . ’ https://m.eds00.ru/00ade348
U3y4eHUE e€ CBOWCTBY
21 Boluncnenus no ypaBHEHUAM bu6muotexa [JOK
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XUMHNYCCKUX peaKHHﬁ, €CJIN OJUH U3
pEeareHToB J1aH B U30BITKE

https://m.edso0.ru/00ade488

22

OO61mas xapakTepuCTHKA 3JIEMEHTOB

bub6nmmoreka [IOK

VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepbl U €€ COeTMHEHU I bubnunoreka LIOK
B [IpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopos, CTpOEHHUE, bubmmoreka [JOK
24 .
($U3MYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 ¢du3nUecKre 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XUMUYECKUE peaKilui, JIexKallnue B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 IIOJIy4EHUS CEPHON KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMH
cepsl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuoreka [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
98 VA-rpynnsl. A30T, pacripocTpaHeHHe bubmuoreka [IOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeeab
XHMHYECKHUE CBOMCTBA
AMMHuak, ero pu3nuecKue u
29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U Bubmmorexa [IOK
> oIy https://m.edso0.ru/00adf004
MPUMEHEHUE
[Ipaktuueckas padora Ne 3 mo Teme
30 «ITonydyenne aMmmuaka, U3yuyeHue ero Bubmmorexa [IOK
. ya > 131 https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gu3nIecKue u bubnuorexa [JOK
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XUMHUYECKUE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

bu6nmoreka [IOK

2 i X
3 yRoOpenuit. Xumirieckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (1)00(%)0 pHaSI ann%))m (b(i)PII)SI/I(‘lelKI/IC u bubmorexa LOK
p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOYICHUE
Hcnonb3oBanue pocdaros B
34 KauyeCTBE MUHEPAIbHBIX y100pEHUI. bubmmoreka [JOK
3arpsi3HEeHUuE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu z Ie[ gmnli){em(l;e 1 XUMUYECKHE bubmmorexa [JOK
PEPOJE, https://m.edso0.ru/00adfd9c
CBOICTBa
Oxkcupl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOWCTBA. bubmmoteka IIOK
Dkonorudyeckue mpoOIemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)
" bubmuorexka [JOK
37 v
POIBHAT KHCIOTa 1 €e COlH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o reme
"ITonyuyenune yriaekucioro rasa. bu6muoreka [JOK
38
KauectBenHast peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OPraHMYECKHUX BEIIECTBAX KaK O bubmmorexa TIOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
bubmmorekxa [IOK
40 K 7
PEMITHH 1 10 COSAIHEIIA https://m.edsoo.ru/00ae080a
41 [Tpaktuueckas padora Ne 5. Pemenne but6mmoreka [IOK
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AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHen1e HeMeTalIbl U UX

https://m.edso0.ru/00ae0bf2

COEIUHEHUS
KonTtponsnast padora Ne3 o reme
42 «Baxknelnire HeMeTaIbl U UX bubnnorexa LHOK
https://m.edso00.ru/00ae0e18
COETUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MerTtannuueckas cBsi3b U bubmuorexa [JOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB
XHUMHUYECKHE CBOIICTBA METAIOB.

44 DIEKTPOXUMUUECKUAI P bubnnorexa [JOK

p . P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAJIOB
O6mue crnocoObl MOTyYeHuUs
MeTaiuioB. CIutasbel. Berauciienus mo

45 aBHEHUSIM XHUMHYECKUX PEAKIIUI bubnmorexa [JOK
yp p ’ https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH

46 TToHsATHE O KOPPO3UN METAILIOB bubmorexa LHOK

pP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

47 €JIOYHBIE METAJUIEI
i https://m.edso0.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmmorexa [JOK
Kaus https://m.edsoo.ru/00ael14b2

49 [I{esrouHO3EMENBHBIE METAILIBI — bu6muoreka [JOK
KaJBIIUA U MarHui https://m.edsoo.ru/00ael15e8

50 Baxneime coenuHEHNS KaJIbIUI bubmmorexa TTOK

https://m.edsoo.ru/00ael15e8

51 O0001IeHNE U CHCTEMATH3AIUS

3HAHUH



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

JKEcTKOCTh BOABI U CIIOCOOKI €& bubnunoreka LIOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKécTKoCTh BOABI M METOJIBI €8 bubnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
N bub6nmoreka [IOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
= Keseso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bubnunoreka LIOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTU3aIs
3HAHUH
[TpakTuueckas pabota Ne 7. Pernenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnnorexa [JOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Borurcnenus o ypaBHeHUAM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
peareHTOB J1aH B U30BITKE WM bubnnorexa [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.eds00.ru/00ae1750
MacCOBOM JIOJH BbIXOJa MPOAYKTa
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUI
KonTtponbHas padora Ne4 o treme
62 «BaxxHeume MeTaJlibl U UX
COETMHEHUS»
63 BemecTBa u matepuaisl B but6mmoreka [IOK

IOBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHMHYECKOE 3arpsi3HEHUE 1 bu6muotexa [JOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pernieHun 1 bubnmnoreka HOK
IKOJIOTHYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
PesepBHblii ypok. O60011eHNE U bubmmoreka [JOK
66 . 1
cucTeMaru3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6o0mIeHNE U 1 Bbu6muoteka [JOK
cucTreMaru3anys 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Ia6puensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 8 kiracc. M.: IlpocBemienue
I'abpuensu O.C., Octpoymos U.I'., CnankoB C.A. Xumus. 9 kiacc. M.: Ilpocsemenne

METOIANYECKHUE MATEPUAJIBI IJI51 YUYUTEJISA

Ia6puensu O.C. Xumus. 8, 9 kinacc. Meroauueckoe mocobue. M.: JIpoda.

Iabpuensa O.C. u ap. Xumus. 8, 9 kinacc. KoHTponbHbIe U IpoBepouHbIe padoThl. M.: [lpoda
I'abpuensu O.C. u ap. Xumus 8-9 kmacc. B tectax, 3amagax, ynpaxuenusx. M.: poda
Coopauk 3amad o xumun/Ilonx pen. Xomuenko M. M.: Jlpoda.

Tectobr mo xumumn. §8-9 k. M.: [lpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/



https://m.edsoo.ru/
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