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[TOACHUTEJIBHAA 3AIIMCKA

OenepanpHas padodas mporpaMma Mo XUMHH IJI1 00YYarOUMXCs € 3a7eprKKOU
ncuxudyeckoro pasBurus (nasnee — 311P) Ha ypoBHE 0CHOBHOTrO 0011IeTO 00pa30oBaHUs
NoAroToBIeHa Ha ocHOBe deneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
cTaHgapTa OCHOBHOTro o6miero obpazopanus ([Ipukaz Munmnpocsemenus Poccun ot
31.05.2021 1. Ne 287) (mamee — DOI'OC OOO), denepanbHOM aganTUPOBAHHOMN
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs A1 OOyJarOIHXCS ¢
OTPaHWYEHHBIMH BO3MOKHOCTSIMH 310p0Bbs (IIpuka3 Munnpocsemenus Poccuu ot 24
HOsIOpst 2022 1. Ne 1025), ®denepanbHOli paboyeil mMporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanuss 10 ydyeOHOMY mnipeamery «Xumus», DenepaabHOW MPOrpaMMBbl
BOCHHTaHUS, C YYETOM PACHPEIEICHHBIX MO KjaccaMm IMPOBEPsSEMbIX TPEOOBaHUN K
pe3ynbraram ocBoeHus denepanbHOil aqanTUPOBaHHONW 00pa30BaTEIbHOM MPOTPAMMEBI
OCHOBHOTO 00Iero oo6pa3zoBaHus I OOyJarOIIMXCS C 3aIePIKKON TCHXHIECKOTO
pa3BUTHSL U DJIEMEHTOB COJAEp)KaHUS, TMPEACTABICHHBIX B  YHHUBEpPCATHLHOM
xkoaugpukarope no xumuu, KoHuenuuu npenogaBaHusi yueOHOTO NpeMeTa « XUMUS» B
oOpazoBarenbHbIX Opranusanusx PO, peann3yronmx oCHOBHBIE 0011Ie00pa3zoBaTeIbHbIE
MIPOrPaMMBI.

[Iporpamma no xumuu pazpaboTaHa C IEJbI0 OKa3aHUsI METOAUYECKOM MOMOIIN
YUHUTENIO B CO3JaHUH paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.

VYuebublii  mpeamer  «XUMHS» ~ BXOJAMT B MPEAMETHYIO  00J1acTh
«EcTecTBeHHOHAy4YHbIE MPEAMETh». B crucTeMe ecTeCTBEeHHOHAy4YHOTO 00pa3 OBaHUs
XUMHUSI KaK y4eOHBIN MpeIMEeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJIBI,
(GbopMUPOBAaHMU HAYYHOW KApTUHBI MHUpPA, CO3/JAHUM OCHOBBI XMMHUYECKHX 3HAHHM,
HEOOXOUMBIX JJIsl TIOBCEIHEBHOM >KM3HM, HABBIKOB 3J0POBOr0 M 0€30MACHOTO MAJIs
YelioBeKa M OKpYKaIole ero cpeasl oOpa3a JKU3HU, a TaKkke B BOCHUTAHUU
DKOJIOTUYECKOUN KYJIbTYpPBHI.

VYcnemHocTe U3y4eHHs XMMHUM CBsI3aHAa C OBJIQJICHUEM XHMHUYECKHUM SI3BIKOM,
coOMoicHneM TMpaBWi 0e30macHOM paboThl TPW  BBIMOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€H XUMHUU C IPYTUMU P EAMETAMU
HIKOJILHOTO Kypca.

[Iporpamma BkIItOUaeT B c€0s1 OCHOBBI HEOPTAHUYECKOW U OPTraHUYECKON XUMUMU.
['maBHOM HaeeH mMpoTrpaMMBbI IBIIIETCS CO3JaHne 0a30BOro KOMITICKCA OTTIOPHBIX 3HAHUN
M0 XWMHH, BBIPOKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pACTy OOYYaAIOIMXCS U UX
0CO0BIM 00pa30BaTEeLHBIM MOTPEOHOCTSIM.

B conepxanun 1aHHOTO Kypca NpeACTaBICHbl OCHOBOIOJAraloUe XUMUUECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOEHUS BELIECTB,
3aBUCMMOCTH HX CBOWCTB OT CTpPOEHHS, NPOTHO3MPOBAHHUE CBOWCTB BEIIECCTB,
MCCJIEOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX IPEBPALLICHUH U IIyTEH yIPaBICHUS UMU
B LIEJISIX MTOJTyYE€HUS BEIIECTB U MATEPUATIOB.

Teopernyeckyto OCHOBY U3y4E€HHSI HEOPTraHUUECKON XUMHUU COCTABIISIET aTOMHO -
MOJIEKYJIIpHOE yueHue, llepuonmueckunt 3axkoH .M. MeHneneeBa ¢ KpaTkumu
CBEJCHUSIMU O CTPOEHUM aroma, BUJAX XUMUYECKOW CBA3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMHUYECKUX PEaAKIUH.



B n3yuyenun kypca 3HauMTENbHAs POJIb OTBOJAUTCS XUMHUUECKOMY SKCIIEPUMEHTY:
NPOBEACHUIO TMPAKTHUYECKUX H JIAOOpAaTOPHBIX pabOT, OMUCAHUIO pPE3yJbTaToOB
YYCHHUYECKOTO IKCTIEPUMEHTa, COOIOACHUI0O HOPM U TIpaBWj 0€30IMacHOM padoThHI B
XUMHUYECKOM JJabopaTopuu.

Peamzanus 1anHO#M MporpamMMBbI B MPOIiecce 00yUeHUs MO3BOJIUT 00yJatomuMCS
c 3IIP ycBOUTH KIIIOUEBBIE XMMHUYECKHE KOMIIETEHIIMM W TMOHATH POJIb U 3HAYCHHUE
XUMHH CPEJIU IPYTUX HAYK O IPUPO/IE.

N3ydyeHne XuUMHM CHIOCOOCTBYET (POPMHUPOBAHMIO Y OOY4YarOIIMXCS HAYYHOTO
MHPOBO33PEHUSI, OCBOCHHMIO OOIICHAyYHBIX METO/IOB (HAOMIOIECHHE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIECIMPOBAHNE), OCBOCHHUIO MPAKTUYECKOTO IMPUMEHEHHUS HAayYHBIX
3HaHWW, OCHOBAHHOTO HAa MEXIPEAMETHBIX CBA3AX C mnpeameramu «OKpyKaromui
mup», «Duzuka», «buonorus», «l'eorpapus», «Maremarukay u GdopMupyer
KOMIICTCHIINK, HEOOXOAWMBIE JUIAI TPOJOJDKCHHS oOpa3oBaHMs B  00JacTu
€CTECTBEHHBIX HAYK.

N3ydyenne xuMuM CHOCOOCTBYeT pa3Butuio y oOyvaroumxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO  BOOOpaXeHUs, (PYHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCTIPMHMMATh W KPUTHYECKH AaHAJIM3UPOBATh HMH(POpPMAINIO, MPEICTABICHHYIO B
paziM4HBIX (popMax. 3HAUUMOCTh MPEAMETA ISl PA3BUTHS KU3HEHHOW KOMIIECTEHIIUU
obyuaromuxcsi ¢ 3I[IP 3akimodaercss B yCBOGHMM OCHOBBI XHMHMYECKMX 3HAHUH,
HEOOXOAUMBIX /Il MTOBCEIHEBHOW XU3HM;, HABBIKOB 3JI0POBOTO M 0€30MAaCHOrO IS
YeJI0BEKa U OKPY’KAIOIIEH ero cpeasl o0pasa xu3Hu; GOpMUPOBAHUH IKOJIOTUIECKOM
KYJIbTYPBI.

[IporpamMmma oTpaxkaer cojep>kaHue oOydeHus MpeaMeTy «XUMHS» C YUETOM
0co0ObIX 00pa3oBaTenbHBIX MOTpeOHOCTEH 00yuatonmxces ¢ 3[IP. OBnagenue yueOHbIM
npeaMeToM «XUMUs» TPEACTABISET OMPEACICHHYIO TPYAHOCTh I 00y4YaroUmXCs ¢
3I1P. D70 cBsI3aHO C 0COOCHHOCTIMU MBICIUTEIBHON JEATEIbHOCTH, TIEPUOINYECKUMHU
KOJICOaHUSIMY BHUMaHUS, MaJIbIM 00BEMOM MaMsITH, HEI0CTATOYHOCTHIO 00IIIEro 3anaca
3HAHWW, MOHMXEHHBIM I[I03HABAaTEJIbHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOIO
pa3BUTHA.

Jis npeononeHuss TPYAHOCTEW B M3YYEHHHM Y4eOHOTO mpeamera « XUMHs»
HeoOXxoauMa afanTtanus o0beMa U XapakTepa yueOHOTO Marepualia K o3HaBaTrelbHbIM
BO3MOJKHOCTSIM JTaHHOW KaTeropuu 00Yy4arommxcsi, yueT UX 0COOCHHOCTEH pa3BUTHSL:
WCIMOJIb30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX W MEXIPEAMETHBIX CBS3EH,
MOCTENEHHOE YCJIOKHEHNE U3Yy4aeMOro Marepuara.

[Ipy wu3ydyeHHMH XUMUU HEOOXOJAMMO OCYIIECTBISATh B3aUMOJECUCTBUE Ha
IIOJIMCEHCOPHOU OCHOBE.

Teopernueckuil Marepuanl peKOMEHIYETCSI U3y4aTh B MPOLECCE MPAKTUYECKOU
AesTeIbHOCTU. BO3MOXKHO BbIICNIEHUE OTAEIbHBIX YPOKOB Ha pPEIICHUE 33/1a4 B CBSI3U
CO CJIOXHOCTBhIO aHanu3a TekcTta oOydarommmucs ¢ 3IIP. Opranuueckoe €IUHCTBO
NPAKTUYECKOH U MBICIUTEIbHOM JEATENbHOCTH OOYYalOIIMXCAd Ha YypOKaX XUMHH
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHUIO 0a3UCHBIX XUMHUYECKUX 3HAHUN U
ymenuid. Ocob6oe BHUMaHUE MPU U3YUECHUH XUMHH YJEISIETCS U3YUECHUIO «CKBO3ZHBIX»
NOHATUN U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMS MaTepuUaa.

Lenu 1 3agaun U3ydeHus: yaeOHOTO TIPEAMETa « XUMHUS
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O6nme 1enmu wu3y4deHus: ydeOHOTO mpenMera «XWUMUS» TPEIACTABICHB B
denepanpHOl  paboyell mporpaMme OCHOBHOTO oOmero oOpazoBanms. OnHu
aKTyaJIM3UPOBaHbl C yYE€TOM HOBBIX IMPHUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIEro
0o0pa3oBaHus, HAMPAaBICHHOCTH OOYYEHHS Ha Pa3BUTHUE W CaMOPa3BUTHE JTMYHOCTH,
dbopmupoBanue e MHTEIUIEKTa M 00IIeH KyiabTyphl. OOyueHHEe YMEHHIO YYUTHCS U
NPOJI0JDKATh CBOE 00pa30BaHUE CAMOCTOSATEILHO B HACTOSIIIIEE BPEMSI SIBIISIETCST OTHOM
13 BOKHEUIMX (QYHKIMA YICOHBIX MPEIMETOB, B TOM YHUCJIC H « XUMHUW.

s obygaronmuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBamBaIOIMX  OCHOBHYIO  0OOpa3oOBaTelbHYI0  MPOTpaMMmy,
JOMUHUPYIOIIIEE 3HAUCHUE MTPUOOPETAIOT TAKUE 1IENH, KaK:

dbopMHUPOBAaHUE  HMHTCUICKTYAIbHO  pPa3BUTON  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOSATEIILHOMY IPHHSITHIO PEIICHUA, CTIOCOOHOM a1alTUPOBATHCS
K OBICTPO MEHSIOIIMUMCS YCTIOBUSM KU3HH,

HaIpPaBJICHHOCTh, OOYYCHHS Ha CUCTEMaTHYECKOE IPHUOOIIECHUE YJalluxcs K
CaMOCTOSTEIbHOM IT0O3HABATEIHHOU S TEILHOCTH, HAyYHBIM U TIPAKTHIECKAM METOJIaM
MO3HaHUA, (OPMHUPYIOIM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEH K XHUMHUH,

oOecriedyeHrne YCJIOBHM, CIOCOOCTBYIONMX MPHOOPETEHUIO OOyJarOIMMHUCS
OTIBITA Pa3HOOOPA3HOM AEATEIILHOCTH, TTIO3HAHNS U CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB
(KJTFOUEBBIX KOMIICTCHITUH ), IMEIOIIUX YHUBEPCAILHOES 3HAYCHUE I PA3JIMIHBIX BUIOB
TEeSTELHOCTH;

dbopmMupoBaHUE YMEHUN OOBSICHITH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MHUpPa
Ha OCHOBAHWH 3HAHWI W OTBITA, ITOJYICHHBIX MPH H3y4CHUN XUMHH;

dbopMupoBaHUE y OOYYAIOIIUXCS TYMAaHUCTUYCCKUX OTHOIICHWH, MOHUMAHUS
IEHHOCTH XUMHYECKUX 3HAHUU i1 BBIPAOOTKH SKOJOTHYECKH I1€JIeCO00pa3HOTO
MOBECHUS B OBITY U TPYAOBOM ACSITEILHOCTH B LIESIX COXPAHEHHUSI CBOETO 37J0POBbS U
OKpY2Karollel NPUPOTHON CPEBI;

pa3BUTHE MOTHBAlMM K OOYydYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCTIMTaHUIO HA OCHOBE YCBOCHUS OOIIEUEI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY POGhUISA U HAIIPABICHHOCTH JalbHEHIIIEr0 00ydeHUS.

Kypc HarpasiieH Ha pelieHne CIeayonpX 3a/1a4, 00eCTIeYnBAIOIHX PeaTU3aIUI0
JMYHOCTHO-OPUCHTUPOBAHHOTO W JIEATECIHbHOCTHOTO IOJXOJOB K OOYYCHUIO XUMUHU
obyuatonmxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs:

dbopMupoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEIIIECTBAX, UX MIPEBPAIICHUSAX U TIPAKTUICCKOM MPUMEHEHUH; OBJIAJCHUE TOHATHUHHBIM
anmapaToM ¥ CUMBOJIMYECKUM SI3bIKOM XUMUMU;

OCO3HaHME OOBEKTHBHOUN 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00jacTu
COBPEMEHHOTO E€CTECTBO3HAHMS, XUMHYCCKUX IPEBpAICHU HEOPTraHUYSCKUX M
OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJIEHUW KWBOW W HEXKUBOUW MPHUPOIBIL;
yrTyOJICHHE TTPEACTaBICHUH 0 MaTepUATbHOM €IMHCTBE MHPA;

OBJIaJICHUE OCHOBAMH XUMHUECKOU TPaMOTHOCTH: CIIOCOOHOCThIO aHATM3UPOBATh
U OOBEKTUBHO OIICHWBATH >KU3HEHHBIC CUTYAIMH, CBSI3aHHbIC C XUMHEH, HaBBIKAMHU
0e3omacHoOro oOpalieHusl ¢ BEIIECTBaMHU, UCIOJb3YEMbIMH B MOBCEIHEBHOM KU3HU;
YMEHHEM aHAJIM3UPOBATh W IUIAHUPOBATH SKOJIOTHYECKH OE€30MMacHOE TMOBEJCHHUE B
HEJSIX COXPaHEHUS 3I0POBhS M OKPYKAIOIICH CPEIbl;
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dbopMHpoBaHUE YMEHUN YCTAHABIMBATH CBSI3M MEXKIY pPealbHO HAOIIOIaeMbIMU
XUMHYECKUMU SIBJICHUSMH U TPOIIECCaMU, TPOUCXOASIMMHI B MUKPOMHUPE, OOBSICHSTh
NPUYHUHBI MHOT'000pa3us BEIECTB, 3aBUICUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

IPUOOPETEHUE OMBITA UCTIOIB30BAHUS PA3JIMIHBIX METOIOB U3yUEHUS BEIIECTB,
HAOJIIONEHNsI 3a WX MPEBPANICHUSMU TIPU TPOBEICHUHM HECJIONKHBIX XHUMHYECKHX
HKCIIEPUMEHTOB C UCIOJIb30BAaHHEM JTa0OPaTOPHOTO 000PYIOBaHUS U IPUOOPOB;

dbopmHpoBaHUE TPEICTABICHUN O 3HAYCHUUM XUMUYECKOW HAYKU W PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKHUX MPOoOIIEeM, B TOM YUCJIE B IPEAOTBPAIICHUN TEXHOTEHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0enHocTH 0TOOpa M ajanTAUU Y4eOHOT0 MaTepruaJa o XuMUH

OOyuenne yueOHOMY mpenMeTy «XuMus» He0OXOAMMO CTPOUTH HA CO3JIaHUH
ONTUMAJILHBIX YCJIOBUN JJII YCBOEHUS MPOTPAMMHOTO Marepuaia 0OyJarorMHUCs ¢
3I1P. Bosnbioe BHUMaHHE TOJDKHO OBITH YIEIEHO OTOOpPY y4yeOHOTO MaTepuana B
COOTBETCTBUU C IPUHIIUTIOM JIOCTYITHOCTH IPU COXPAHEHUH 001Iero 6a30BOTO YPOBHS.
OH A0JDKEH MO COoJIep KaHUI0 U 00beMy OBITh alanTUPOBAHHBIM JI1 OOYYAIOIIMXCS C
3I1P B cooTBeTCTBUU C WX OCOOBIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. Cremyer
obOneryuTh oOBIAJeHUe MarepuanioM oOydarommmucsa ¢ 3IIP mocpenctBom ero
JETATLHOT0 00BSICHEHUS C CHCTEMATUYECKUM TIOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B NIPUMEHEHUU 3HAHUI C UCIIOJIb30BAaHUEM MPUEMOB AITOPUTMHU3ALUHN U BU3YaJIbHBIX
oTIop, 0OOY4EeHUS CTPYKTYpPHUPOBAHHUIO MaTepUaa.

Bonpiroe 3HaueHWe I MOJIHOIICHHOTO YCBOCHHUS YY€OHOTO Marepuaia UMeEeT
OTIOpa Ha MEXIPEIMETHbIE CBSI3U BOMPOCOB, U3yYaeMbIX B JIAHHOM KypcCe, C TAKUMHU
yueOHbIMU TipeaMmeramu Kak «['eorpadus», «®Puzukan, «buonorus». Ilo3Boss
paccMmarpuMBaTth OJMH M TOT K€ Y4e€OHBI Marepual C pa3HbIX TOYEK 3pEHus,
MEKIIPEIMETHBIC CBSI3U CTIOCOOCTBYIOT €r0 JIydIllIeMy OCMBICIICHUIO, 00Jiee TPOYHOMY
3aKpETUICHUIO TIOJMYYSHHBIX 3HAHUHN U MPAKTUIECKUX YMEHHIA.

[Ipu moAroToBKE K YpOKaMm yUUTENb JOJDKEH MPEayCMOTPETh (POPMUPOBAHHE Y
00yJaroIMXCs yMEHUH aHATM3UPOBaTh, CPAaBHUBAThL, 0000IIATh N3ydyaeMbIii MaTepHal,
IUIAHUPOBATh TPENCTOSAIIYI0 paboTy, OCYIIECTBISITh CaMOKOHTPOJb. Heobxommmo
MOCTOSIHHO CJISINTh 32 MPaBWILHOCTHIO PEUYEBOTO O(OpMIIEHUS BBICKA3bIBAHUIMA
oOyuarouuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMU MOBENEHUS U AeITeNbHOCTH, oOydaromuxcs ¢ 3[1P
(PaCTOPMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIUM CTPOXKAUIINK KOHTPOJIb
COOJII0IEHNS TPABUIT TEXHUKHU O€30MaCHOCTHU MIPU MPOBEACHUH J1a0OPaTOPHBIX padoT B
XHUMUYECKOM KaOHHETe.

IIpumepHbie BUABI AeATeabHOCTH oOydawumxcs ¢ 3IIP, o0yciioBieHHbIe
0c00BIMH 00pa30BaATEILHBIMHU MMOTPEOHOCTAMU U 00 €CIIeYNBAKOIIHE OCMBICJTEHHOE
OCBOEHHE CO/IePKAHUM 00pa30BaHUs N0 NMpeaMeTy «XUuMHsDH

Conepsxanne BUIOB JAesTenbHOCTH oOydwarommxcst ¢ 3[IP na ypokax xumuum
OTIpeAeIsIeTcsl UX 0COOBIMH 00pa3oBaTeIbHBIMU MOTPEOHOCTAMH. [loMuMO mHPOKO
ucnosibdyeMbix B @OIT OO0 o0mmx 115 BceX 00y4arommxcs BUIOB ASSTEIbHOCTH
cledyeT YCWIUTh BHUABl ACITEIbHOCTH, CHEHU(PHUUYHBIE IS JaHHOW KaTeropuu
oOy4aronmxcs, 1711 00ecTedeHns 0CMBICJICHHOTO OCBOCHHUS COJIEp KaHUsI 00pa30BaHUs
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0 TMPEAMETY: YCWIECHHE MNPEAMETHO-TNIPAKTUYECKOW IEATENbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; YepeOBaHUE BUIOB JACATEILHOCTHU, 3aJCHCTBYIOIINX PA3INIHBIC
CEHCOPHBIE CUCTEMbBI; OCBOEHHE MaTepHualia C ONIOPOM Ha AITOPUTM; «IIOIIArOBOCTh» B
M3yYE€HUU MaTepuasa; UCIOJIb30BAHUE JIOTOJHUTEIbHON BU3yaIbHOW OMOPHI (TUIAHBI,
00pas1ibl, CXeMBbI, IIA0JI0OHBI, OTIOpHBIE Ta0MIIbI ). 111 pa3Butusa y obyqaronmxcs ¢ 311P
YMEHUS JeNaTh BBIBOJBI, (OPMHUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHMS
HEOOXOAMMO HCIOJIb30BaTh OMOpPHBIE ciioBa W kiume. Ocoboe BHUMAaHUE CIIEAYEeT
YAEIUTh OOYYEHHIO CTPYKTYPUPOBAHUIO Marepuaja: COCTABICHUE PUCYHOUHBIX H
BepOaTbHBIX CXEM, COCTaBJICHHE TaOJWI, COCTaBIICHUE KIACCU(PUKAINKA C
0003HaYEeHHBIMH OCHOBAHUSIMU JIJISI KJIACCU(DUKAIIMKM M HAMOJHEHHUE UX MPUMEpPaMU U
7p.

[IpuMepHas TemaTudeckass U TEPMUHOJIOTHUYECKAs JeKCHUKa cooTBeTcTByeT POII
000.

Jns oOyuaromuxcst ¢ 3IIP cymiecTBeHHBIMU SIBISIIOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTtepuasioM 1o mnpeaMery. llpoBoautcs crnenuanbHas pabota 1O
BBEJICHUIO B AKTHBHBIM CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydaembie TepMUHBI BBOASTCS Ha MOJUCEHCOPHOM OCHOBE, 00s3aTebHa BU3YyallbHAS
MOA/IEPIKKA, AITOPUTMBI Pa0OTHI C OTPEIETICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaTu3aliu
TEPMHUHOJIOTHH.

MecTto yuyeOHOr0o npeamera «XuMus» B y4eO0HOM IJIaHe

B cootBercTtBUM ¢ DefepalibHBIM TOCYIAPCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJIapTOM OCHOBHOT'O 001Iero oOpa3oBaHusl Y4eOHbIN penaMeT « XUMHUSD BXOJIUT B
npeaMeTHYI0 001acTh «EcTeCTBEHHOHAYUYHbIE MPEIMEThI) U SIBISIETCS 00s13aTeNbHbIM
IS U3YYEHHUS.

Y4eOHbIM TUTAaHOM Ha €€ M3ydeHHe OTBeneHO 136 ydueOHBIX 4acoB — MO 2 9 B
HeZemo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO MpeaMera « Xumus», npeacTtaBieHHoe B DenepaibHOU
paboueit mporpamme, cootBerctByer DPI'OC OOO, pazpabotaHo ¢ ydeTom
®denepanbHON  OCHOBHOW 00pa3oBaTeIbHOM MPOTPpaMMbl  OCHOBHOTO  OOIIIETro
oOpa3oBaHusi MO Yy4eOHOMY TMpEAMETYy «XHUMHsS», COOTBETCTBYyeT PDenepaibHON
alalITUPOBAHHON OCHOBHOW 00pa3oBarelbHOW MporpaMMe OCHOBHOTO OOIIEro
00pa3oBaHus 00YJAOIMIUXCS C 33ICPKKOU MMCUXUIECKOTO PA3BUTHS.

COAEPXAHME YUYEBHOI'O ITPEAMETA «XUMW A »

COIEPXXAHHME OBYYEHMA B 8 KIIACCE

[lepBOHaYATBHBIC XUMUYIECKHUE TTOHSTHS

[Ipeamer xumuu. *Pomp xumum B ku3HM YenoBeka.* Tema M BemecTsa.
du3uveckre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHE BEIIeCTB. *XUMHS B CHCTEME
Hayk.* Uwuctele BemecTBa u cmecu. CmocoObl pasaencHus cmeced. [lpasuia
0e30macHOTO 0OpAITeHNs C BEIIECTBAMH M JIA0OpaTOpHBIM 000pymoBanueM. *TlonsaTre
0 METOJaxX IMO3HAHUI B XUMHUH.*

ATOMBI U MOJICKYJIbl. XUMHUYECKHE DJIEMEHTHI. 3HAKH (CHMBOJIbI) XHUMHYECKUX
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aneMeHTOB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U cioxHbIe BelecTBa. ATOMHO -
MOJIEKYJIIPHOE YUCHHE.

Xumunyeckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
J0JI1 XUMUYIECKOTO DJIEMEHTA B COCTMHEHUH.

Ou3znueckue M XUMUYECKHUE SBJICHMS. XuUMHYecKas peakuus. [Ipu3Haku
XUMHYECKUX PEAKIUN. YpaBHEHUs] XUMUYECKHUX Peakiil. 3aKOH COXPAHEHUSI MACCHI
BeulectB. Knaccuukanuus XuUMUYECKHMX peakuuid (COENMHEHUs, Pa3JIoKEHHUs,
3aMeIIeHrsI, 0OMeHa).

XAMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY/I0H, C IPaBUIaMU
paboThI B JIabopaTopuu U nMpuéMamMu oOpaIeHus ¢ Ja00paTopHBIM 000PYA0BAHUEM;
M3y4EHUE U ONMCaHWe (PU3NYECKHX CBOWCTB OOpa3LOB HEOPTaHUYECKUX BEUIECTB;
HabmoieHne pu3nyecKuX (MIaBJIeHNUE BOCKA, TASTHUE JIbJ1a, PACTUPAHHUE caxapa B CTYTIKE,
KHIICHUE U KOHJICHCAITUS BOJIbI ) U XUAMUYCSCKUX (TOPCHHUE CBEUH, MPOKATTMBAHUE METHOM
MPOBOJIOKH, B3aMMOJCHCTBHE MeJia ¢ KUCIJIOTOM) SIBICHWH, HAOJIIOIEHUE W OTIMCAHUE
MIPU3HAKOB MPOTEKaHMsI XUMHUECKUX Peakinii (pa3yiokeHHue caxapa, B3auMOACHCTBHE
CEpHON KHUCIOTBHI C XJOopuaoMm Oapusi, pazjoxeHue ruapokcuaa meau (II) mpu
HarpeBaHuM, B3aUMO/ICHCTBHE Jesie3a ¢ pacTBopoM cos Menu (11));u3ydaenue crmoco6on
pazneneHus cmecei (C MoMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BHITAPUBAHUE, JUCTUILISIIUA,
XxpoMarorpadusi), MpoBeeHHE OYUCTKH MMOBAPEHHOMN COJIH;, HAOIIOJACHUE U OTIHCAHHE
pe3ybTaTOB MPOBEICHUS OIBITa, WUIIOCTPHUPYIOMIETO 3aKOH COXPAHEHUS MAaCCHI;
CO3/J1aHie MO/IeNel MOJIEKY (IapOCTEPIKHEBBIX).

Baxneinmme npeacTaBuTeN HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoja — 3J€MEHT UM MPOCTOE
BenecTBo. Haxoxaenue kuciaopoa B npupoje, Gpuandeckue 1 XuMU4ecKrue CBOMCTBA.
Peakuny ropeHust NpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOJIydeHUs: KUCIOpoaa B
nabopatopuu *u npoMeliuieHHOCTU. ™ [Ipumenenne kucnopona. Ilonarue 06 okcunax.
Kpyrosoport kucnopona B npupoje. *O30H — aJutoTponHas MoAU(PUKALKS KUCIOPOIa.

TemnoBoii a3 dekT XMMUUECKON peakIuK, TEPMOXUMUYECKUE YPABHEHUS, SK30- U
SHAOTEPMUYECKHUE pEAKMU. TOIIIMBO: YyTOJIb M METAaH. 3arpsi3HEHUE BO3/1yXa, YCUIICH e
NapHUKOBOTO 3P eKTa, pa3pylieHne 030HOBOTO CJIos. ™

Bonopoa — aneMeHT u npoctoe BemecTBo. Haxoxaenue Boiopoaa B IpUpoae,
busznueckue U XMMUYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJICHCTBUSA C HEMETAIIAaMU U
OKCHJaMHU METAJUIOB), MPUMEHEHHE, *cnocoObl nosydyeHus.™ [loHaTre 0 KucIoTax u
COJISIX.

KomnuecTtBo BemectBa. Moiib. MossipHast macca. 3akoH ABoraapo. MoJisipHbIii
00bEM razoB. Pacuersl o xumuueckoi hopmysie. Pacuers MaccoBo# 101U XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOI MacChl, MOJISIPHOTO 00bemMa
ra3zoB. Pacuérsl Mo XMMHUYECKUM YPABHEHUSM.

*®dusznueckue cpoiicTBa BoAbl.* Boaa. Ee coctas, ctpoeHue u mosekynbl. *Boma
Kak pacTBopuTenb.* PactBophl. *lloHATHE O HACHIIEHHBIX M HEHACHIIIEHHBIX
pactBopax. llonarue pactBopuMocTH BemiecTB B Boje.™ Pacuer maccoBoil 1o
BEIIECTBA B pacTBOpE (MPOLICHTHAs KOHIEHTpauus). MaccoBas 1oy BeELIECTBA B
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pacTtBope. *XUMHUYECKUE CBOMCTBA BOJbI (pa3joKEeHHE, PEAKIIMU C HATPUEM, OKCUIIOM
KajbIs, okcuaoMm cepbl (V) peaknum ¢ MeramiamMu, KUCJIOTHBIMA M OCHOBHBIMU
okcuaamu). [lonstue 06 ocHoBaHMsIX. PoJib pacTBOPOB B IPUPO/IE€ M B )KU3HU YETIOBEKA.
KpyrosopoT Boabl B npupoje.® 3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.

Baxueiimme  kiacchl  HEOpraHMYECKWX  coenuHeHuid.  Kmaccudukamms
HEOPTaHWYECKUX coenuHeHuid. OKcuabl: cocTaB, Kiaccubukamus (KUCIOTHBIE,
OCHOBHBIE, *aM@oTepHbIE, HECOJIe00pasyrolre - Ha mpuMepe okcua yriaepoaa (1) u
okcuaa azota (1)), Homenkmnarypa.* *TlosydeHue™ u XuMHUUYECKHE CBOMCTBA OKCHUIOB
(B3amMoeHCTBHE C BOJOM, KucioTamu, menodamu). OcHoBanusa. Kiaccubukamms
OCHOBaHMI: MIEJIOYM W HEPACTBOpPUMBIE OCHOBaHUs. HoMeHkiaTypa OCHOBaHUM.
du3znyeckue U XUMHUYECKHE CBOMCTBA OCHOBAHMM (B3aMMOJICMCTBHE C OKCHAAMHU
HEMETAUIOB, KUCJIOTaMHU, COJisiMu). *TlosryueHue ocHOBaHML. ™

KucnoTsl: cocTtaB, kmaccudukamnmsi, HOMEHKIATypa, GU3NIECKUE U XUMUIECKHUEC
CBOMCTBa (B3aUMOJICCTBHUE C METAUIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHUSIMH,
COJISIMM, Ha TPUMEpPE COJIIHOM U CEpHOM KHUCIIOT), *CcrocoObl mosydeHus.™ Psn
aktuBHocTH MetauioB H. H. bekeroa. Coim (cpenHue): HOMEHKJIATypa COJIEH,
*crocoObl TTOTy4YeHHUS ™, B3aUMOJICHCTBUE COJICH ¢ MeTaIaMH, KHUCJIOTaMU, IIEI0YaMu
U COJISIMH, IPUMEHEHHUE.

[Tonsitne 00 amdoTepHBIX THAPOKCUAAX (HAa MpUMepe NUHKA M *aFOMHHUS*):
*XUMUYECKUE CBOMCTBA (B3aMMOAEHCTBHE C KUCIOTAMU U LIEII0YaMU, Pa3JI0KEHUE MTPU
HarpeBaHuu) U MoJyyeHue.™

'enernueckass CBSI3b MEXKIY KilaccaMd HEOPTAHMUYECKUX COCAUHEHUH.
['eneTnueckue psabl.

XUMHYECKUH 3KCIIEPUMEHT: KAUECTBEHHOE ONPEIeNICHUE COJIePKaHUs KUCTIOpoa
B BO3JIyX€E; MMOJy4YECHUE U U3YIECHUE CBONCTB KUCJIOPO/1a; HAOIIOeHUE B3aUMOICHCTBUS
BEIIIECTB C KMCJIOPOJOM U YCIOBUS BOSHUKHOBEHUS U TIPEKPAIICHHs TOpeHus (Toxkapa);
O3HAaKOMJICHHE C 00pa3IlaMi OKCHUIOB U ONMCAHNE UX CBOMCTB; MOJIyYCHUE U N3YUCHHE
CBOWCTB BOJIopoja (TopeHwne); HabIoIeHre 00pa3IoB BEIIECTB KOJUISCTBOM 1 MOJIb;
HCCJIeIOBaHNE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON paCTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOTO
BEILIECTBA; B3aUMOJICMCTBUE BOJbI C MeTaIaMU (HaTpUeM U KaJbIiueM) (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPHUATIOB); OMPEIEICHHUE PACTBOPOB KUCIOT M IIEJOYEH C
MOMOIIILIO MHJIMKATOPOB; HCCIEAO0BaHUE OOpa3lOB HEOPTraHWYECKUX BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOJIOJACHUE W3MEHEHMS] OKPAacKU WHIUKATOPOB B PacTBOpax
KHUCJIOT U IEN0oYel; n3yueHue B3aumoierictBus okcuna menu(ll) ¢ pactBopom cepHoit
KHCJIOTHI, KACJIOT C METAIIAaMH, PEAKITNH HEUTpaIM3aIluy; MOIydeHne HEPaCTBOPHUMBIX
OCHOBaHHWH, BBITECHEHHE OJHOTO MeTala JAPYTMM M3 pacTBOpPa COJIM; pEIICHUE
AKCTICPUMEHTAILHBIX 3a7a4 1o Teme «Baxkuelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

[Tepnoguueckuii 3akoH U llepuoanueckas cucteMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO -
BOCCTAHOBHUTEIIbHBIC PEAKIINH.



[lepBBIie TOTBITKH KJIACCUPHUKAITUN XUMUYIECKHUX dJIeMeHTOB. [loHsATHE 0 Tpymnmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAUIbI, TaJIOTEHBbI,
WHEPTHBIE Ta3bl). *DIEMEHThI, KOTOpble 00pa3yroT aM@oTepHbIE OKCHIBI U
TUAPOKCUIBL. ™

Ilepponuueckuii 3akoH. Ilepmoanueckas cuUCTEMA XUMHYECKHX HJIEMEHTOB
. . MenieneeBa. Kopotkonepuonnass u  *njuHHOnepuoaHas™  (GopMbl
ITepnoguueckorn cucrtemnl xumuueckux aieMeHtoB J[. WM. Menneneesa. Ilepuoasr u
rpynnbl. OU3NYECKUN CMBICT MOPSAAKOBONO HOMEpPA, HOMEPOB NEPUOJIA U TPYIIIbI
AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sijep. *M3otonbl.* Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBBIX 20 XUMUYECKUX dJieMeHTOB [leproandeckoit
cuctembl J[. 1. MenneneeBa. XapakTepucTHKa XHMHYECKOTO 3JEMEHTA IO €ro
noJioxkeHuto B llepuonnueckon cucreme [[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB DJIEMEHTOB MAJIbIX MTEPHUOIOB M TJIABHBIX
MOATPYII, B 3aBUCUMOCTH OT aTOMHOTO (MOPSAKOBOTO0) HOMEpa 3HAUYCHHE
[lepuonnueckoro 3akoHa u [leproanM4ecKOr CHUCTEMBI XMMHYECKUX AJIEMEHTOB IS
pa3BuTHUs Hayku U nipakTuku. J[. 1. MenneneeB — yu€HbI U TpakaaHuH. ™

Xumuueckas cBsi3b. KoBajeHTHas (TojsipHas W HEMOJSIpHAs) CBS3b.
*NEKTPOOTPHUIATEILHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB.* MIOHHAs CBSI3b.

Crenenb okuciieHus1. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENM U BOCCTAHOBUTEIH.

XUMHUYECKUNA DKCTIEPUMEHT: H3YYCHHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMO/ICHCTBUE TUAPOKCH]IA [IMHKA C PACTBOPAMU KHUCJIOT U IIEIOYEH;
MIPOBEAEHUE ONBITOB, WIITFOCTPUP YIOLIUX PUMEPBI OKUCIUTENBHO -BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuy pa3ioKeH s, COCTUHEHU ).

MeXIpeIMETHBIE CBS3H

Peammzanmss MeXIpeOMETHBIX CBA3€W IPU M3YYEHUMM XUMUUM B & KJiacce
OCYILECTBIISIETCS] Yepe3 HMCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH,
TaK W MMOHATHH, SBIISIONIUXCS CHUCTEMHBIMH JIJI OTJCIBHBIX MPEAMETOB €CTECTBEHHO -
HAYYHOTO IHKJIA.

OOnme ecTeCTBEHHO-HAYYHBIC TOHATHA: HAYYHBIM (aKT, THIOTE3a, TEOpHS,
3aKOH, aHAJIN3, CUHTE3, KJIACCU(PHUKAIIHS, TIEPHUOIUYHOCTb, HAOIIOACHUE, SKCTIEPUMEHT,
MOJIEIIMPOBaHUE, U3MEPEHHUE, MOJICTb, SIBIICHHE.

®dusuka: MaTepusi, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, U30TOTIbI,
PaANOAKTUBHOCTh, MOJICKYJa, OJJIEKTPUYECKUN 3apsi, BEIIECTBO, TEIO, O0O0BEM,
arperarHoe COCTOSIHUE BEIeCTBa, ra3, (U3NYECKUE BEIMYMHBI, CUHUIIBI U3MEPCHHS,
KOCMOC, TUTaHeThl, 3BE3161, COJIHIIE.

buosnorus: hbotocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, ruapocdepa, MuHEpasbl, TOPHBIC TIOPOJIBI, MMOJE3HBIC
HCKOTIaeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



COAEPKXAHUE OBYYEHUA B 9 KIIACCE

BemecTBo 1 XuMu4eckast peakuus

Ilepnonnueckuin 3akoH. Ilepuonudeckas cuCTEMa XHMHUYECKHAX DJIEMEHTOB
1. I. Menneneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHAYECKHUX BJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KM, KAJIbLHSI U UX COCIUHEHUN B
COOTBETCTBUU C IOJIOKEHUEM AJIEMEHTOB B llepnoandeckor CUCTEME U CTPOEHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pPEETOK, *3aBUCUMOCThH CBOMCTB BEIIECTBA OT TUIA KPUCTALTMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBSI3U.*

Knaccuduxarnms m HoMeHKIaTypa HEOPTaHUYECKHUX BEIIECTB (MEXIyHApOHAS U
TpUBHAIIbHASA ). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUHBIM KJlaccaM
HEOPTraHUYECKUX COCANHEHUM, TECHETUUECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukarmss XuMHUUeCKuX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P hEKTy, M0 U3MEHEHHUIO
CTENEHE OKHUCJICHUS XUMUYECKUX DJJIEMEHTOB, *MO0 OOpaTUMOCTH, IO Y4acTHIO
Katanu3aropa).* DK30- U OSHIOTEPMUUYECKUE peakiuuu. *TepMOXUMUYECKue
ypaBHEHUS. ™

*TlonsiTiE O CKOPOCTH XUMHYecKoW peakiuu. [loHsaTtne 006 0OpaTuUMbIX H
HEOOpaTUMBIX XUMUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX W TeTEePOTCHHBIX
peakuusx. [lonstre o xumuueckom paBHOBeCUU. CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
@aKTOpbl, BIUSIONIME HA CKOPOCTh XUMHUUYECKON PEAKIIUU U MOJI0KEHHE XUMUYECKOTO
paBHOBeCHS. ™

OKUCIUTENTLHO-BOCCTAHOBUTEIbHBIE peakuuu, BIEKTPOHHBIN OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENHHOU peakiiui. COCTABIICHUE YPABHEHUIN OKUCIUTENBHO -
BOCCTAaHOBHUTEbHBIX PEAKIINI C UCIIOIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust NIEKTPOJUTHUECKON NUCCOIUALNN. DIEKTPOJUTAYECKAS TUCCOHAIINS.
DJIEKTPOJUTHL U HEIJICKTPOJUTh. KaTtuoHbl, aHWMOHBI. *MexXaHW3M JHCCOIMAINU
BEIIECTB C pAa3IMYHBIMU BUAAMHU XUMHYECKOM CBA3U. [loHsTME O cTeneHu
nucconyanuu.* CHIIbHBIC U CJIA0BIC DJICKTPOJIHTHI.

Peakiuu noHHOTO OOMEHA. YCJIOBUA MPOTEKAHUS PEAKIIM MOHHOTO OOMEHa /10
KoHIQA. [loyiHBIE ¥ COKpAIIEHHBIE HOHHBIE YPABHEHUS pEAKIIMi. XUMHUUYECKHUE CBOMCTBA
KHUCJIOT, OCHOBAaHWUN M COJIeH B CBETE€ MPEACTaBICHUNA 00 DICKTPOJUTHUIECKOMN
nucconumanuu. Cpena pactBopa. KauecTBeHHbIE peaKIMM HA KaTHOHBI M AHHOHBI:
XJopua-, OpoMua-, MOAUI-, Ccyiab(dar-, kapOoHar-, cuiukar-, docdar- aHUOHBI;
TUAPOKCUI-UOHBI; KATHOHBI aMMOHUS, MAarHus, KaJbIUs, aTlOMUHUA, Xene3a (2+) u
(3+), menu (2+), uHKA, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX.

XAMUYECKUNA HKCIEPUMEHT: O3HAKOMJICHHE C MOJEIAMU KPHUCTALUIMYECKUX
PEIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTAUIoB (rpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJOpHUJIAa HATPHsl); MCCICJOBAaHUE 3aBUCUMOCTU CKOPOCTHU
XUMHYECKON peaklMd OT BO3JACUCTBUS pa3IMYHBIX (DAaKTOPOB; HCCICIOBAHUE
AIIEKTPOIPOBOJIHOCTH paCTBOPOB BEUIECTB, MPOIIECCa JUCCOLMAIIMN KUCIIOT, IIeJI0Yeh U
cojieil (BO3MOHO HCIIOJIb30BaHUE BHUIAECOMATEPHUAIOB); TMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAaHUsl PEaKLMid MOHHOro obmeHa (oOpa3oBaHue
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ocajika, BbIJENIEHHE ra3a, 00pa3oBaHue BObI); OMBITOB, WILTIOCTPUPYIOIIMX PUMEPDI
OKUCIIUTEIIbHO-BOCCTAHOBUTENILHBIX ~ peakiuil  (TOpEHHE, PEaKIMH Pa3JIOKCHHUS,
COCMHEHHNS ); PacllO3HABaHUE HEOPTAaHWYECKUX BEILECTB C MOMOIIBI0 KaU€CTBEHHBIX
pEaKIMi Ha HOHBI; PEHICHUE YKCTIEPUMEHTAIIbHBIX 3a71a4.

Hemeramiel 1 ux coequHEHUA

OO6uras  xapaktepuctuka raigoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucienus. CTtpoeHne W (U3MYECKHe CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpe XJIopa (B3auMOJICUCTBHE C
MeTaUIaMH, HEMeTallaMHM —  BOJOPOJOM W  KHCIIOPOJAOM, *mieJodamu™).
Xnopoosopor. ComnsiHast KUCIOTa, XUMUUECKUE CBOMCTBA, *NOoyuyeHue™, mpuMeHeHue.
*JlelicTBHE XJIOpa U XJIOPOBOJAOPO/Ia HA OPTaHU3M YenoBeKa. ™ BaxkHeillme Xa0puabsl u
UX HaX0XIEHUE B IPUPO/IC.

O6mras xapaktepucTuka symeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB KUCJIOPO/Ia U cepbl. XapaKkTepHbI€ CTETIEHN OKUCIICHUS.

Ctpoenue u (uzmueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTpornHeie  MOAU(UKAIIUKA KUCIOPOJa W Cephl. XUMHUYECKHE CBOWCTBA CEPBI
(B3ammoeiicTBue *c HeMmeraulaMu®™ — BOJOPOJOM W KHUCJIOPOJOM, METaJUIaMU,
*KOHLEHTPUPOBAHHBIMU a30THOM M CepHOU KucioTamu).* CepoBOOPOJ: CTPOEHHUE,
du3nyeckue U XUMUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEIbHBIE CBONCTBA).
OKcubl cephl Kak MPeACTaBUTENN KUCIOTHBIX OKCHU0B. CepHast KUCIOoTa: (PU3UY ECKHE
U XUMHYecKkue cBoiicTBa (o0mme u cneuuduueckue). Coiam CepHOM KHUCIOTHI,
KayeCTBEHHAas peakiys Ha cyib(paT-uoH. CepHUCTast KUCI0Ta. *XUMUUECKUE PEAKIIUH,
JeXxalpe B OCHOBE TMPOMBIIUIEHHOTO CIOco0a TMOJy4eHUs CEepHOM KHCIOTHI.*
Haxoxnenue cepol u €€ coequHenunii B mpupo ae. [ [ppumenenue ceprel U €€ COCTMHEHUH B
ObITY W B NPOMBIIUIEHHOCTH. *XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpesbl
COEAMHEHUSIMU CePbl (KUCIOTHBIE TOMKIH, 3arpsI3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI
€ro MpeaoTBpaIeHHsI. *

OO6mras xapakTtepucTuka 3ieMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOCHUS
aToMoB a30Ta u ¢ocdopa, XapakTepHbIE CTENEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (U3NUecKue U XUMHUYECKHE CBOMCTBA
(B3auMoOJIEHCTBUE C METAUIAMH M HEMETAUIaMU - KUCIOPOJOM M BOJOPOJIOM).
KpyroBopoT azota B mpupoae. AMMUAK: (PU3NYECKHE W XHUMHUYECKHE CBOWCTBA
(okuceHne, OCHOBHBIE CBOICTBAa BOJHOTO PacTBOpa), *mojydeHue™ u mpuMeHEeHHe.
Comu aMMOHUS: COCTaB, (U3MYECKHE M XUMHUYECKHME CBOWCTBA (pa3lioKEHUE,
B3aMMO/JICHCTBUE CO IleloYaMu), MpuMeHeHue. KadecTBeHHass peakius Ha HOHBI
aMMOHHUS. A30THas KHCJIOTa, €€ (U3MUecKhue M XUMHUYECKHEe CBOMcTBa (oOmme u
crenuduueckue), *nosyuenue.* Hurparel (pasnokeHue). A30THUCTas KHUCIOTA.
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHS B Kau€CTBE MUHEPAIbHBIX YA00PEHHIA.
*XuMudeckoe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU a30Ta (KHCJIOTHbBIE
TOXKIH, 3arpsi3HEHUE BO3AyXa, TOYBBI U BOJTOEMOB). *

®ocdop, *ammotponusie Moaudukauu Gocopa,™ puznueckue U XUMUIECKHUE
CBOMCTBa (B3aMMOJICHCTBUE C MeETaUIaMH, HEMETaUlaMH, *KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHoM kuciotamun).* Oxcun docdopa (V), oprodocdopHas kucioTa:
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du3nyeckue M XUMHUYECKHE CBOICTBa, *mosyuenue.* *[lonsatne o MHHEpaIbHBIX
ynoopenusx: Hutparel U docdatel. [loHsITHE 0 KOMITIEKCHBIX yaoOpeHusx.* OOmas
XapakTepucThKa 371eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHUSI aTOMOB yriiepoja u
KpeMHUsI. BaleHTHOCTh W XapakTepHble CTENEHM OKHUCJIEHHS aTOMOB yrjiepojaa |
KpeMHus. PactipocTpaHeHue yriepoja B IPUPOJIe, XapaKTePHBIC CTETICHN OKUCIICHHUS.

VYraepon, amiotponHele Moaudukanuud (rpadur, anmaz), QuU3NYECKUE U
XAMUYECKUE CBOWCTBA TMPOCTHIX BEHIECTB (B3aUMOJICHCTBHE C  METaUIaMH,
HEMETAIaMU, *KOHIICHTPUPOBAHHBIMH a30THON U CEPHOM KUCIOTaMU)*. AncopOrus.
KpyrosopoT yraepona B npupoae. OKCHIbI yriiepoaa, ux pu3ndeckue u XuMU4IecKue
CBOMCTBa, TIOJyu€HHWE U MPUMEHEHHE, JCWCTBHE Ha OpraHM3M YelloBeKa.
*Jkonornyeckue mNpoOieMbl, CcBs3aHHbIE ¢ okcuaoMm yraepoaa(lV); rumotesa
rJI00AJILHOTO TMOTEIUIEHUS] KIMMarta; MapHUKOBBIM 3¢ dekT.* YronbHas kucioTta u eé
comu, WX (u3nUecKne W XWMHUYECKHE CBOWCTBa, *mMONydeHHWE W TpHUMEHeHue.™*
KauectBennass peakisi Ha KapOoHaT-uoHbl. Mcmonb3oBaHHe KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SHCTRBE.

OO6mme npencTaBieHrss 00 0COOEHHOCTAX COCTaBa U CTPOCHUS OPTaHMYECKHUX
COCAMHEHMI yriepoja (Ha MpUMepe MeTaHa, dTHUJICHA, 3TaHOJIA, YKCYCHOW KHUCIIOTHI.
*MUx coctaB M xuMHu4eckoe cTtpoeHue. Kiaccudukamusi OpraHMYECKUX BEIIeCTB.™
[lonsatre 0 OMOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: KHMpaX, OeNKax, yriaeBojax — H UX
pOJIM B *KHU3HU YeNioBeKka. *MaTtepualibHOE €IUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX
coequHeHn. *

Kpemuuii, ero ¢usmyeckue # XUMHUYECKHE CBOWCTBA (HA TpuUMeEpe
B3aMMOJICHCTBUSI C MeETAUIAaMU W HEMeTaUlaMH), *mojiydeHue™ u mNpUMEHEHHE.
*Coenuuenus kpemHus B npupoje. O6mme npenctabieHus 06 okcune kpemuusa(IV) u
KpeMHHeBor kuciote. Cunmkarsl, GU3NUECKUe 1 XUMUIECKUE CBOICTBA, MOJIyUYeHUE U
NpUMEHEHHEe B  OBITY, TPOMBIIDICHHOCTH (B  MEIMIIMHCKOW, DIIEKTPOHHOM,
CTPOUTEIILHON W Jip.). BaxkHelme cTpouTeNbHBIE MaTepUAIbl: KepaMHKa, CTEKIIO,
1IeMeHT, 0eToH, kene300eToH. [Ipo6reMbl 6€30TacHOTO UCTIOIB30BAHUS CTPOUTEIHHBIX
MaTepuasioB B MMOBCETHEBHOW KU3HM. *

XUMHUYECKHA JKCIEPUMEHT: U3Yy4eHHE OOpa3loB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJOTBI; MPOBEACHNE KaYECTBECHHBIX PEaKIi Ha XJIOPHUI-HOHBI U
HAOJIOZICHHE TPU3HAKOB UX MPOTEKAHUS; OIMBITHI, OTpaXalolMe (QU3NUECKUEe U
XUMHYECKHUE CBOWCTBA TaJOT€HOB U MX COCAMHEHMH (BO3MOXHO HCTOJH30BaHUE
BUJIEOMATEpUAIOB); O3HAKOMIIEHME C oOpa3luaMud XJOpUAOB (TajJOreHUI0B);
O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COeqUHEHUAMH (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpUAIOB); HaOMOJeHUE IMpoliecca OOyriaMBaHUs caxapa O] JEeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOThI; M3Y4CHHE XUMHUECKUX CBOMCTB pa30aBlIeHHOM
CEpHOU KHUCJIOTHI, POBEICHIE KAYECTBEHHON peaklny Ha CyJb(aT-uoH u HaOJII0IeHHE
MpU3HaKa €€ MPOTEKaHusl; 03HaKOMJICHUE C (PU3NUECKUMU CBOMCTBaMU a30Ta, pocdopa
U X COETMHEHHH (BO3MOKHO UCIT0JIb30BaHUE BUCOMATEPHUAIOB), 00pa3iaMu a30THBIX
1 hochopHBIX yI0OpEeHHIt; TOTyIeHNE aMMHaKa U U3YYCHHE €r0 CBOMCTB; IPOBEICHNE
Ka4eCTBCHHBIX PEaKIMi Ha MOH aMMOHHSA U ¢ocdar-uoH U U3ydEeHUE MPU3HAKOB MX
NPOTEKaHMs, B3aMMOJICHCTBUE KOHIICHTPHUPOBAHHON a30THOM KHCIOTHI C MEIbIO
(BO3MOHO MCTOJIb30BaHHE BUIEOMATEPUAIIOB); U3YUEHHUE MOIeTIel KPUCTAIITNYECKUX
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pemérok anMasa, rpadura; 03HaKOMIICHHE C IIPOIECCOM aacop Oy PacTBOPEHHBIX
BEIICCTB AKTUBHPOBAHHBIM YIVIEM W YCTPOMCTBOM IIPOTUBOTras3a; IIOJyYEHHUE
YIJIEKACJIOTO Ta3a U U3YYECHHUE €r0 CBOWCTB; MPOBEIECHUE KAYECTBEHHBIX PEAKIIMM HA
KapOOHAT- U CWIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHUE C
NPOAYKIMEN CHINKATHON MPOMBIIIICHHOCTH; PEIICHUE YKCIIEPUMEHTATbHBIX 3a1a4 I10
TeMe «BaxkHelIme HeMeTaJUIbl U UX COCTUHECHUS .

MeTtaiuibl 1 X COCAUHEHUS

OO6mras xapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux  mnosioxenus B llepuonuueckoid  cUCTEME ~ XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa u ctpoenusi atomoB. CTpoeHUE METAUIOB. MeTalmueckasi CBSI3b U
METAUIMYECKAS KPUCTAUIMUECKAs PEIIETKA. DJIEKTPOXUMUYECKUN DSl HANPSIKEHUN
MeTauioB. DU3UUECKHME U XUMHUYECKHE CBOMCTBA METAIOB (B3aMMOJEHUCTBUE C
KHCJIOPOJIOM, BOJOH, KUcIoTamMu). *O01mme crmocoObl mojydyenrss MetauioB. [lonsTue
0 KOPPO3UHU METALIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CiuiaBbl (CTalb,
YyT'yH, JIOPATFOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIILUIEHHOCTH .

[llenounsie meTawiel: noJiokeHne B llepuoamueckor cHCTEME XMMHYECKUX
anementoB JI. WM. MenneneeBa; ctpoenue aromoB.  Haxoxjenue B mpupoe.
duznyeckue M XUMHUYECKHWE CBOMCTBa (Ha mpuMepe Hatpus U Kaimus). OKCUABI U
TUAPOKCHUABI HATPUA U Kaus. [[puMeHeHNe MEeTOYHbIX METAIUIOB U UX COCTUHECHUM.

[llenouHo3emMeENbHBIE METaJUIbI MAarHum U KAIbLHUM:  IOJIOKEHUE
B [lepuonnueckor cucremMe xumudeckux 3neMeHToB 1. M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoJAeHue B mpupoje. OU3NUecKue U XMMUYECKHE CBOWCTBA MarHus U
Kamblug. Baxueinme coeiuHeHUs] KaIblUs (OKCUM, TUAPOKCHUI, COM). *JKECTKOCTD
BO/JIbI ¥ CIIOCOOBI €€ yCcTpaHeHus. ™

AmoMmuHuii: nojoxeHue B Ilepuoauyueckoil cucTteMe XMMHUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHHME aroMa; HaxOoXKAeHUWe B npupone. Duznuyeckue u
XUMHYECKHE CBOMCTBA amfOMUHUSA. AMMOTEpHBIC CBOWCTBA OKCHIAa W THIPOKCHIA
ATIOMUHUS.

Kenezo: monoxenue B llepumoguueckoil cucTeMe XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa; cTpoeHue aroma; HaxoxiaeHue B npupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA *kee3a (B3auMOJIEUCTBUE C METAJUIAMU, KUCJIOTAMH U COJISIMU).
Oxkcunpl, tugpokcuabl u comm kene3a(ll) m skemesa(Ill): cocrtaB, cBoiicTBa
*nogy4yeHue. ™

XUMHUUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMyd META/UIOB U CIUIABOB,
uX (pr3nIecKUMu CBONCTBAMU; U3YUEHHUE PE3YILTAaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
MCTI0JIb30BaHKE BUACOMATEPHATIOB), 0COOCHHOCTEH B3aUMOISHCTBHUS OKCH/IA KAJTBIIHS U
HaTpusi C BOJAOM (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPUATIOB); HCCIIEAOBAHUC
CBOMCTB KECTKOW BOJIBI; TpoOIECCa TOPEHUS 3Kele3a B KHUCIOpojAe (BO3MOXKHO
MCIOJIb30BaHUE BUACOMATEPHUATIOB); TPU3HAKOB MPOTEKAHKS KAUECTBEHHBIX PEAKIMi Ha
MOHBI (MarHus, KambItus, amoMmuHus, IuHKa, kenesa(ll) m xemesa(Ill), memm(Il));
HaOJII0ICHUE U OTMCAHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU UOHAMH HATPHUsI, KA 1
Kbl (BO3MOXKHO MCMOJIb30BaHUE BUICOMATEPUATIOB); UCCIIETOBaHUE aM(POTEPHBIX
CBOMCTB THAPOKCH/IA aTFOMUHUSA U THAPOKCHU/A INHKA; PEIICHUE SKCIIEPUMEHTAJIbHBIX
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3agayd 1o TeMe «Baxneinme MeTamibl U UX COCOHNHCHUA) .

XuUMHUS 1 OKpYKarolas cpeaa

*HoBble Marepuanbl M TEXHOJOTWU. BemiecTBa m marepualibl B MOBCEIHEBHOM
KU3HU 4YeJOoBeKa. XUMHS M 3J10pOoBbe. be3omacHoe HCIOIb30BaHWE BEUIECTB U
XUMHUYECKUX peakiuii B ObiTy. llepBas mnomolnp nOpu XUMHUYECKHUX OXKOTrax
U oTpaBiieHUsIX. OCHOBBI HKOJIOTMYECKOW IPAMOTHOCTH. *

*XUMHUYECKOE 3arpsA3HEHUE OKpYXKawollehd cpenbl (IpenenbHas JOIMyCcTHMas
koHneHTpanus BemiecTB — [1/1K). Poas xumun B pemeHrn 3K00THIecKuX mpooreM. *

*TlpupoHBIE WCTOYHUKH YIJIEBOJAOPOAOB (Yyrojib, MPUPOJHBIA Ta3, HedTh),
MPOAYKTHI UX NEPEPAOOTKU, UX POJIb B OBITY U MPOMBIILIIEHHOCTH. *

XUMUYECKUNA AKCIEPUMEHT: U3yUeHHEe 00pa3loB MarepualioB (CTEKJIO, CIUIABbI
METAJUIOB, MTOJMMEpPHbBIE MaTepHuabl).™

MexnpeaMeTHbie CBI3U

Peammzanmss MeXnpenMETHBIX CBS3€M IPU HM3YYEHUM XHMHUM B 9 Kiacce
OCYIIECTBISIETCSI Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHITHH,
TaK ¥ TIOHSTHH, SBISIONMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO -
HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSATHS: HAay4yHBIM (DakT, TUmoTe3a, 3aKOH,
TEOpusl, aHAJIU3, CUHTE3, KacCcU(UKalus, NepruoIuIHOCTh, HAOJIOACHNE, SKCTIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJEIb, SBJICHUE, MaPHUKOBBIN dPQPEKT, TEXHOJIOTHS,
MaTepHuallbl.

®dusnka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIbI,
PaZMOAaKTUBHOCTh, MOJIEKYJIa, 3JEKTPUUECKHUI 3apsl, IPOBOAHHUKH, TOIYIPOBOIHUKY,
TUDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHE BEIIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpPHCTAIMUECKas PEHIETKa, CIUIaBbl, (PU3UUECKHUE
BEIMYUHBI, €IUHUIBI H3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Counue.

buonorusi: ¢orocunrte3, npixanue, Ouocdepa, HSKocHCTEMa, MHUHEPATHHBIC
yIOOpEeHHs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, ITUTATEIbHBIE BEIIECTBA.

['eorpadms: armocdepa, ruapocdepa, MuHEpasbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

[UIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOTI'O ITIPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMA

B menom pesymbrathl ocBoeHus obOydaronmmucs ¢ 3[IP ygebHOTO mpemmera
«XuMUS» IOJDKHBI COBMamarh ¢ pesynbTaramu denepambHOW pabodei MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SBIISIIOTCS:

JINMHHOCTHBIE PE3VYJIBTATBI:

JIuuHOCTHBIE pe3yJibTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOIO  OOIIEro

O6paBOBaHI/I$I JOCTHUT'AIOTCA B XOIC 06yquI/151 XM B CJIHHCTBC y‘I@6H0ﬁ u
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BOCIIMTATEIIbHOW JEATENbHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMM W JYXOBHO-HPABCTBEHHBIMH IEHHOCTAMH, MPHUHITHIMU B
oOIlecTBE MpaBWJIaMH M HOpPMaMu TIOBEACHHMS U CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHUSA, CAMOPA3BUTHS U COLMATTM3ALNN 00YYarOLIXCS.

JInuHocTHBIE pEe3yIbTaThI OTPaXKAIOT TOTOBHOCTD 00ydJaronmxcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPHEHTALMI U PACIIAPEHUE
OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) marproTHYECKOTO BOCIIUTAHMUS:

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEAWIO, TOHUMAHUS 3HAYEHUS XHMHUYECKOWM HAyKu B JKHA3HU
COBPEMEHHOTO 00lIecTBa, CHNOCOOHOCTH BIIQAECTh JOCTOBEpPHOW uUHGOpMAIMEd O
NEPENOBBIX JOCTIKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaXIaHCKOTO BOCIIUTAHUSA:

MPEACTABIEHUS O COLUMAIbHBIX HOpMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOLUIEHUA B KOJUIEKTUBE, KOMMYHHKAaTMBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, YIeOHO-MCCIIEN0BATEIbCKOM, TBOPUESCKON U JIPYrUX BUAAX JEITCILHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM EATEILHOCTHU MPH BBHITIOJHEHUH YI€OHBIX,
MO3HABATENIBbHBIX 3a/1a4, BBIMOJHEHUA XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONIOHUMAHHIO U B3aMOIIOMOLIM B IIPOLIECCE
ATOW y4eOHOUW AEeSATENbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBENECHUE M MOCTYIKHU
CBOMX TOBapUUIEH C MO3UILMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUM NIOCTYIIKOB;

3) IEHHOCTHU HayYHOI'0 NO3HAHUSA:

MHPOBO33PEHUECKUX MPEICTABICHUA O BEIIECTBE U XMMHUYECKOW PpEaAKIIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKUA U COCTABJISIOIIUX OCHOBY
JUI. TTIOHUMAaHUs CYIIHOCTH HAy4YHOW KApTUHBI MHpA, NPEICTABIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPO I, B3aMMOCBS3SX YEJIOBEKA C IPUPOJHOU CPENOH, O
POJIM XUMHH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOUMBIX JJIs1 0ObSICHEHUS! HA0JII01aEMbIX MTPOLIECCOB U SIBJICHU;

NO3HaBaTeIbHOM, MHOOPMAIIMOHHON W YMTATEIbCKON KYJIBTYpHI, B TOM YHCJIE
HABBIKOB CaMOCTOSITEIILHON pabOTHI ¢ y4€OHBIMU TEKCTAMHM, CIIPABOYHOU JIUTEPATYyPOH,
JOCTYMHBIMU TEXHUYECKUMHU CPECTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeca K OOYYEHHIO M TMO3HAHUIO, JHOOO3HATENbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO00pa30BaHuUI0, TPOEKTHOM U UCCIIENOBATEILCKOM eI TENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPaBJIEHHOCTH M YPOBHS 00y4Y€HUS B TajbHEHIIEM;

4) bopmMupoBaHUs KyJIbTypbl 3J0POBBSI:

OCO3HAaHUs LICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/10pOBbII 00pa3 :KU3HU, OCO3HAHUS MTOCIIEICTBUI M HENPUATHUS BPEIHBIX
MPUBBIUEK (YHOTpEOJICHUST aJKOTOJII, HAPKOTHUKOB, KYPEHHUSA), HEOOXOIUMOCTH
coOMoieHns paBuil 0€30MaCHOCTH NPU OOpAIllEeHMH ¢ XUMUYECKUMU BEUIECTBAMU B
OBITY U pealbHOM KU3HU;

5) TpyZ1l0BOTO BOCTIMTAHUS:
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MHTEpeca K MPaKTUYeCKOMY M3y4YeHHIO IpodeccHii u TpyJa pa3iudHOTO poja,
YB@KEHUE K TPYLY U pe3ynbTaram TPYAOBOW NEATEIbHOCTH, B TOM YMCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMHUHU, OCO3HAHHOTO BHIOOpA MHAUBUAYATbHOM
TPACKTOPUU MPOJOJDKEHUS] 00pa3oBaHUA C YYETOM JIMUYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON
npodecCUOHATBHOMN JESTEILHOCTU M Pa3BUTHA HEOOXOJAUMBIX YMEHUH, TOTOBHOCTD
alafTUpOBaThCs B MPOGECCUOHATBHOM Cperie;

6) KOJIOTUYECKOT'O0 BOCIIUTAHUSL:

HKOJIOTHYECKH 1[eNIeCO00Pa3HOr0 OTHOILICHUS K MPUPO/IE KAK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILECTBOBAaHMUS, TOHUMAHUS LIEHHOCTH 3/10PO BOTO M 0€30MacHOTO
oOpa3a KU3HH, OTBETCTBEHHOTO OTHOUICHUS K COOCTBEHHOMY (PHU3UUYECKOMY H
NICUXUUYECKOMY 3J0POBBI0, OCO3HAHUSI LEHHOCTH COOJIIOJEHUSI IpaBuil 0€301acHOTO
MOBEICHUS MPU pabOTe C BELIECTBAMHU, a TAKXKE B CUTYALUAX, YTPOKAIOIIMX 3I0POBbIO
U KU3HHU JTIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHMSI, MOJy4aeMble NMPU U3YYEHUH XUMHHU, IJIs
pELIeHMs 33]1a4, CBSI3aHHBIX C OKPYXAIOLIEN NPUPOAHON CPENOM, MOBBIIIECHNS YPOBHS
HKOJIOTUYECKOW KYJIbTYpbl, OCO3HaHHMA TJIOOATHHOTO XapakTepa 3KOJOTHYECKHUX
npo0OJieM U MmyTeil UX peleHus: TOCPEACTBOM METOJ0B XHUMUH,

AKOJIOTUYECKOTO MBIILICHHS], yMEHHSI PYKOBOJICTBOBATHCSA UM B ITIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOM IPAKTUKE.

METAIIPEAMETHDBIE PE3VYJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS 00pa3oBaTeIbHOW MPOrpamMMbl 10
XAMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMH ITO3HABATEIILHBIMY JCHCTBUSIMH, B TOM
qUCJIC:

1) 0a30BbIC JOrUYECKHUE ICHCTBUS:

BBISIBJISITh TIPHYMHBI M CJICICTBHS MPOCTHIX XUMUYCCKUX SBJICHUM;

OCYIIECTBIISITh CPaBHEHUE, KJIACCH(DUKAITUIO XUMUIECKUX BEIIECTB 10 33JaHHBIM
OCHOBAHMSM M KPUTEPHSM ISl YKa3aHHBIX JIOTUIECKUX OTICpaITHii;

CTPOUTHh  JIOTHYECKOE CYXKJICHHE TIIOCJIE TPEIBAPHUTEIHHOTO  aHAIM3a,
BKJTIOYAFOIIIEEe YCTAHOBJICHUE MPUINHHO-CJICICTBEHHBIX CBS3CH

C03]1aBaTh, IPUMEHSThH U TIPEOOPA30BLIBATh 3HAKK M CUMBOJIbI, MOJICIIA U CXEMBI
JUIS peIICHUs YIeOHBIX M MO3HABATEIILHBIX 3a/1a4 ¢ TIOMOIIBIO TIe/1arora;

MIPOTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE XHMHUYECKUX TMPOIECCOB M HX
MOCJIC/ICTBUSI;

2) 0a30BbIC UCCIICAOBATEIIHLCKUE ICHCTBHS:

C MOMOIIIBIO ITeJ[arora MPOBOIUTh XUMHUYECKUH OTIBIT, HECJIOKHBIN IKCIIEPUMEHT,
TS yCTAHOBJICHHSI 0COOEHHOCTEH 00beKTa U3YUCHHS, PUYUHHO -CJICACTBEHHBIX CBSI3CH
¥ 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

C TIOMOIIBIO TeJarora WIA CaMOCTOSATEIbHO (POpMyaMpoBaTh 00OOIIEHUS H
BBIBO/IBI 10 Pe3yJIbTaTaM IMPOBEICHHOTO HAOFOACHHMS, OTIBITA;

3) pabota ¢ uHpOpPMAIHECH:

BBISBJISITh JIeUIIUTBI MHGOPMAIIMU, JAHHBIX, HEOOXOJMMBIX JIJIS PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh MHPOPMALIKIO U3 OJHOTO BUAA B APYroil (TabJUILy B TEKCT
v Ip.);

HUCKATh U OT6I/IpaTB I/IH(I)OpMaLII/IIO NI JaHHBIC U3 MCTOYHHUKOB C y‘IGTOM
NPENJIOKEHHON yueOHOM 3a/1a4u U 3a/IaHHbIX KPUTEPUEB.

OBnasienne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHHKATUBHBIMU JICHCTBUSMHU:

OpTaHU30BBIBAaTh YUEOHOE B3aMMOICHCTBHE B TpYIIIe (OMpenessaTh 00IIue e,
pacnpenensTh poJii, JOroOBapUBAThCS APYT C APYTOM U T. 1.).

C IOMOIIBIO MEJarora Wik caMOCTOATEIbHO COCTABJISATh YCTHBIE U TUChMEHHbBIE
TEKCThl C HMCIOJb30BAHUEM WILTIOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUICHUS TEPEN
ayIUTOpUEN;

OpraHu30BBIBaTh y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JESITEIILHOCTH C
YUHUTENEM U CBEpCTHHKaMH; paboTaTh WHAWBUIYATHHO W B TPYMIE: HAXOAUTHh 00IIIee
peleHne W paspemarh KOH(GIMKTHI HAa OCHOBE COTJIACOBAHMS TO3WIMA M ydYeTa
UHTEPECOB; (OPMYIMPOBATh, ApTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHHUE,

OIIEHMBATh KAYECTBO CBOErO BKJIaJa B OOIIMI MPOYKT, IPUHUMATh U Pa3IeNsiTh
OTBETCTBEHHOCTh U MPOSIBIISITh TOTOBHOCTD K MTPEAOCTABICHUIO OTYETA NIEpE] TPYIION.

OBnazieHne yHUBEPCATbHBIMU YUEOHBIMH PETYJIITUBHBIMU JECHCTBUSIMH:

oOHapyXuBatb W (OPMYJIMpPOBATh Y4EOHYIO NpoOJIEMYy, OMNPEAETsATb IEJb
y4eOHOU eI TEIbHOCTH;

BJIQJIETh OCHOBAaMHU CaMOKOHTpOJII, CaMOOILICHKH, MPUHATHS pEIICHUH |
OCYIIIECTBJICHUS OCO3HAHHOTO BBIOOpA B YUEOHOM M MO3HABATEIILHOM JICSITEIILHOCTH;

COOTHOCHUTh CBOU JICMUCTBUSL C IUIAHUPYEMBIMHU PE3YIbTaTaMU, OCYLIECTBIATH
KOHTPOJb CBOEH AEATEILHOCTU B IPOLIECCE NOCTHKEHHS PE3yNbTaTa, ONPEACISITh
CITOCOOBI AESHCTBHM B paMKax TP EJI0KEHHBIX YCIIOBHHA U TPeOOBaHU, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIIOLICHCS CUTYyallEw;

JlaBaTh aJ€KBATHYIO OIIEHKY CUTYallMy U MpEAJjiarath MiaH €€ U3MEHEHUS,

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh HPH PEIICHUN Y4eOHOM
3a/1a4y;

MMOHMMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTaT
NeSATEeIbHOCTH, OMPENENsATh MO3UTHUBHBIE W3MEHEHHUS M HaIpaBlieHUs, TpeOyroIiue
nanpHeHIel padoThl,

OCO3HAaHHO OTHOCHUTBCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO.

I[TPEAMETHBIE PE3VYJIbTATDI

B cocraBe npeaMeTHbIX pe3yabTaToOB M0 OCBOSHUIO 0053aTENbHOTO COAePKAHNUS,
ycTaHoBlIeHHOTO AaHHOW (denepanbHOil pabodeil mporpamMmoi, BBIAEISIOT: HAyYHbIE
3HaHMS, YMEHHUS M CIOCOOBI JEUCTBUH, cnenuduueckue ajisi yueOHOro mpeaMera
«XUMUSD», BUIABl IEATEILHOCTU IO IMOJYYEHUIO HOBOT'O 3HAHUSA, €r0 MHTEPIIPETaLUH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUSIX:

IIPEICTABICHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJIICHUWA IIP UPOJBIL,
NOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMUYECKON HayKu Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeld KyJIbTyphl U MPaKTHYECKOU
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JESITEILHOCTA YeENIOBEKAa B YCIOBUAX COBPEMEHHOTO OOINECTBA; MOHMMAHHUE MeECTa
XUMUH CPEAU IPYTUX ECTECTBEHHBIX HAYK;

BJIaJICHUE€ OCHOBAaMH MOHATHUHHOIO amnmnapara U CUMBOJIMYECKOTO SI3bIKa XUMHUH
JUIs1 cOCTaBlieHUs (HOPMYIT HEOPTAaHUUECKUX BEIIECTB, YPABHEHUN XUMUUECKUX PEaKIUi
(c omopoif Ha alrOpPUTM YYEOHBIX IEHUCTBHUI); BIIAJEHHE OCHOBAMHM XHUMHYECKOM
HoMmeHkIatypbl (IUPAC u TpuBHaTbHON) M YMEHHE UCIIOJIb30BaTh €€ Il pelIeHUs
y4eOHO-TI03HABATEIbHBIX 3371a4 ¢ TMOMOIIBIO YUUTENS; YMEHUE UCTOJIb30BaTh MOICIN
UL OOBSACHEHUST CTPOCHUS aTOMOB W MOJIEKYJ IO aJrOpUTMYy C OMNOpOil Ha
OIIpENEIICHUS,

MPEICTABIEHUE O CUCTEME XUMUYECKUX 3HAHUNA U YMEHUE C TTOMOIIBIO YUUTEIA
MPUMEHATh CUCTEMY XMUMHUYECKHUX 3HAHWM JUJI1 YCTAHOBJICHUSI B3aUMOCBSI3EH MEXKIY
M3YYEHHBIM MATEPUAJIOM W TMPU TMOJYYEHHH HOBBIX 3HAHWM, a TaKKe€ B IPOILIECCE
BBITIOJTHEHUSI y4eOHBIX 3adaHuii W mpu paboTe C HCTOYHUKAMU XHUMHYECKOU
uH(bOPMAIH, KOTOpPas BKIIOYAET:

BOXHEHUIIINE XMMHUYECKUE TMOHATUA: XUMHUYECKUU DJJIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, MPOCTOE M CJIOXKHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHAs CMECh,
OTHOCHUTEIIBHBIE aTOMHAsT W MOJIEKYJSIPHAA MACChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MOJISIPHBIM 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHMUE, COJIb (CPEIHS ),
XUMUAYECKasd PpEaKlMsi, PEaKIUU COCAUHEHUS, PEAKIUUA PAaA3JIOKECHUS, PpPEaKIUH
3aMEIleHMsI, PEaKkIuu 0OMeHa, TeIIoBo# A((eKT peakmuu, K30~ U SHAOTCPMUYECKHEC
peaKkuuu, pacTBOpP, MaccoBas JOJS XMMHUYECKOTO JIEMEHTA B COCAUHEHHUH, MacCOBas
JI0JIS1 U IPOIIEHTHAsI KOHIIEHTpAIKs BEIIECTBA B paCTBOPE, AAPO aTOMa, SJIEKTPUUECKUIN
CJIOM aTroMa, aTrOMHas OpOuTanb, PaguyC aToMma, BAJICHTHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKAA CBA3b, IEKTPOOTPULATEIBHOCTD, MOJSIPHAS U HENOJSIPHAS KOBAJICHTHAS
CBSI3b, MOHHASl CBS3b, METAUIMYECKAS CBS3b, KPUCTALIMYECKAS PENIETKAa (aTOMHas,
WOHHAsI, MeTaUIMYecKas, MOJEKYJspHas), MOH, KaTHOH, aHWOH, JJICKTPOJUT M HE
AJNIEKTPOJIUT, JJCKTPOJIMTUYECKAss JHUCCOLMALUS, PEaKIUUu HOHHOTO OOMEHa,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKIINM, OKHCIWUTEIb ©  BOCCTAHOBUTEID,
OKHMCJICHHE€ ¥ BOCCTAHOBIICHHE, SJIEKTPOJIM3, XUMUUECKOE paBHOBECHE, 0OpaTUMbIE U
HEOOpaTUMBbIE PEaKIMU, CKOPOCTh XMMHMUYECKOW PEaKIMH, KaTalu3aTop, MpeaenbHO
nomyctumast kouteHTpanus (I1J1K), koppo3ust MeTaioB, CIUIaBHI;

OCHOBOTMOJIAralOIIME 3aKOHBI XUMHUU: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii
3akoH /I. . MenpeneeBa, 3aKkOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaApoO;

TEOPUM XUMHUHU: ATOMHO-MOJIEKYJISIPHAs TEOPHUs, TEOPUS AJICKTPOIUTHYECKON
JIACCOLMAIMY, A TAKKE MPEJICTABICHUS O HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCJIE
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIAX MCCIEAOBAHUS BEIIECTB U M3YyUECHUS
XUMHYECKHUX PEAKIUM;

MPEICTAaBICHUE O TIEPUOIMUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB
(panmuyc aroma, 3JIEKTPOOTPUIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUs 3eMeHTOB B llepuonuueckoi cucteme (B MallbIX MEPUOJAX U TIJIABHBIX
MOATPYITAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa; YMEHUE OOBSICHATH CBA3b MOJIOXKEHHUS
anemeHTa B lleproanyeckoid CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS
aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIIO 3JIEKTPOHOB),
pacIpeneneHUEM JJIEKTPOHOB IO JHEPTETUYECKHMM YPOBHSAM aTrOMOB IEPBBIX TPEX
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MIEPHUOJIOB, KAJIUS M KaJbIUs; KJIACCU(PUIIMPOBATH XUMUIECKHE JIEMEHTHI C OMTOPOH Ha
omnpeeneHns PU3NIEecKoro cMbiciia IUGPOBBIX JaHHBIX MEPUOTUYECKON TaOIUIIbI;

yMEHHUE KJIaCCU(PHUITMPOBATh XMMUYECKHUE JIEMEHTHI, HEOPTAaHUUECKHE BEIIECTBA
U XUMHUYECKUE PEaKIMU C OTOPOW Ha CXEMBI; OMPEACNATh BaJICHTHOCTh U CTEICHb
OKHUCJICHHUSI XUMHUYECKUX AJIEMEHTOB, BUJI XUMHUECKOM CBS3U M TUI KPUCTALTAYECKOM
CTPYKTYPBI B COCTMHECHUSX, 3aps1]l HOHA, XapaKTep CPebl B BOIHBIX pacTBOPaX BEIICCTB
(KUCJIOT, OCHOBaHWi), OKUCJIUTEIb M BOCCTAHOBUTEIL IO AITOPUTMY YYEOHBIX
JICHCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPOW Ha CXeMy (PH3UYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOI, 030H, BOAOPOI, TpaduT, amma3, KpeMHUH, a30T,
dbochop, cepa, xjop, HATpU, Kaauii, MarHui, KaJblUi, ATIOMUHUH, >XEJI€30) U
CJIO’KHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX pACTBOPOB (BOJ1a, aMMHUAK, XJIOPOBOIOPO/I,
CEPOBOIOPO, OKCHIBI U THAPOKCHALI MeTawioB I - IIA rpymn, amomunus, meau (1),
nuHkKa, xenesza (II u III), oxcuner yrnepona (II u IV), kpemuus (IV), azota u pocdopa
(Il u V), cepur IV u VI), cepuucras, cepHasi, a3oTucrtas, azotHas, (pocdopHas,
yrojbHas, KpEMHHUEBAs KUCIIOTA M UX COJIM); OTTUCHIBATH C OTIOPOM HA TUIAH M KJTFOUEBBIC
CJIOBa; yMEHHE TIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIICCTB B 3aBUCUMOCTH
OT WX COCTaBa M CTPOCHHUS IOCJC MPEABAPUTEILHOTO aHaM3a I0Ji PYKOBOJICTBOM
nejarora, NMPUMEHEHHE BEIICCTB B 3aBHCUMOCTH OT HMX CBOWCTB, BO3MOXKHOCTH
MPOTEKaHUS XUMHUYECKHUX MPEBpaIICHU B Pa3IMYHBIX YCIOBUAX, BIMSHUC BEIIECTB U
XUMHYECKHUX MTPOIECCOB HA OPTaHU3M UYE€JIOBEKA M OKPYKAIOIIYIO TPUPOTHYIO CP €Y,

YMEHHUE COCTaBJIATh MO 00pasily, CXeMe, aJIrOpUTMy Y4eOHBIX AEHCTBUMN
MOJICKYJISIPHBIC U HOHHBIC YpaBHEHHSI PEaKIHid (B TOM YHUCJIE PEaKIIuii HOHHOTO 0OMeHa
U OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi), WUTIOCTPUPYIONIUX XUMUYECKUE
CBOWCTBA M3YYCHHBIX KJIACCOB / TPYNII HEOPraHMYECKMX BEIIECTB, a TaKKe
MOATBEPIK/IAIONINX TCHETHICCKYIO B3aUMOCBSI3h MEXK/TY HUMU;

YMCHHE BBIYUCIATH OTHOCHUTEIBLHYIO MOJICKYSIPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MACCOBYIO JIOJII0O XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH, MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €r0 MacCy, 00hEM ra3oB ¢ OTIOPOM Ha
ob1me GopMyIIbl; yMEHHE TIPOBOIUTE PACUETHI IO YPABHEHHSAM XUMUYCCKUAX PEAKITHHN 1
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareéHTOB WU MIPOJYKTOB PEAKIIUHU C
OTIOpO¥ Ha 0Opaszell, AMrOPUTM YIEOHBIX TCHCTBU;

BJIaJICHWE OCHOBHBIMHU METOIaMH HAyYHOTO TIO3HaHUs (HAOJII0/IeHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICITMPOBAHKE) TPU HW3YUYCHUH BEIIECTB M XHMHYCCKHX SIBJICHUN C
ONOpPOM Ha aNrOpUTM Y4YeOHBIX ACHCTBUMN; yMeHHE C()OpMyIMpoBaTh NpodiieMy U
MPEMJIOKUTh TMYTH €€ PEIIeHUS ¢ TOMOINBI0 Teaarora; 3HaHWe OCHOB 0e30TacHOM
paboThl ¢ XUMHWYECKHMH BEIICCTBAMHU, XUMHUYCCKOW IOCYIOW W J1a0OopaTopHBIM
000pyI0BaHUEM;

HAIMIWE NMPAKTUICCKUX HABBIKOB IJIAHUPOBAHUS W OCYIICCTBIICHUS CIICTYIOTHIX
XUMHYECKUX DKCIIEPUMEHTOB I0J] PYKOBOJCTBOM YYHUTEIsI C OOCYXKICHHEM IUIaHa
PabOThI WM COCTABIICHUEM TaOJIUIIBI:

H3y4YeHHUE U ONMMCaHNe (PU3UUECKUX CBOWCTB BEILCCTB;

O3HAKOMJICHHE ¢ QU3NUECKUMHU U XUMHUYCCKUMHU SIBJICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIIUE MPU3HAKY MTPOTEKAHMSI XUMUYIECKHUX PEaKITHiA;
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U3y4EHUE CIIOCOO0B pa3/IeIcHUs CMECEH;

MOJTy4yeHHE KUCIIOPO/1a U U3yUEHHE €ro CBOMCTB;

NOJIy4eHUE BOJOPO/IA U U3YUYEHHUE €ro CBOMCTB;

MOJTyYEHHE YTIIEKUCIIOTO Ta3a U U3y4YeHHEe ero CBOMCTB;

MOJTy4yeHHe aMMHUaKa U U3y4eHHE eT0 CBOUCTB;

IPUTOTOBJIEHUE PACTBOPOB C OIPENAEIECHHOW MACCOBOW JOJIEW PAaCTBOPEHHOTIO
BEIIIECTBA;

UCCJICIOBAaHUE U OIMCaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

NpUMEHEHHE WHAUKATOpPOB (JlakMyca, MeTWwIopaHka u (eHospTanenHa) ais
oTpesieieHHs XapakTepa Cpeibl B pacTBOpax KUCJIOT U Ienovel;

U3Yy4YCHHE B3aUMOJICUCTBUS KHCIOT C MeETaUlaMH, OKCHUIaMH METaJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJTy4eHHE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO MEeTajlla IPYrMM U3 pacTBOpa COJIH;

uccienoBanue aM(pOTePHBIX CBOUCTB TMAPOKCHUIOB aATFOMUHUS U LIUHKA;

pellleHre SKCIEepUMEHTANbHbIX 3agad 1o Teme «OCHOBHBIE KJIACChl
HEOPTaHUYECKUX COCTUHCHUIN;

pellieHre  OKCIEePUMEHTAIBHBIX 337a4 10 TeMe  «DJEeKTPOJIMTHYECKas
JAUCCOLUALINSDY;

pelleHne SKCIEPUMEHTABHBIX 33/1a4 Mo Teme «BaxHelme HemeTawibl U UX
COCIMHEHMUSI»;

pellleHre SKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baknelnme MeTaisl U uX
COCIMHEHUSI»;

XUMUYECKUE IKCTIEPUMEHTBI, WILTIOCTPUPYIOIIUE NMPU3HAKY MPOTEKAHUS PEAKLIUN
MOHHOTO 0OMEHA;

Ka4eCTBCHHBIC PEAKIMM Ha TPHUCYTCTBYIONIME B BOJHBIX PAcTBOPAaX HOHBI:
XJopua-, Opomua-, woaAun-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-AaHUOHBI,
TUJIPOKCH]I-MOHBI, KATUOHBI aMMOHMSI, MarHusi, KajabLus, adlOMHHUSA, XKeje3a (2+) u
xene3a (3+), meau (2+), uuHKa;

YMEHUE TMPEACTABIATh PE3YJIbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNbCTB, TPa(UKOB U TAaOJHII U BBISBISITH IMIIUPUUECKUE 3aKOHOMEPHOCTH;

BJIaJI€HHE MIpaBIiIaMK 0€30MacHOTO OOpaIlieHusl C BELECTBAMHU, UCIIOJIb3yEMbIMU
B TIOBCEIHEBHOW JKM3HH, a TaK)KE TNpaBUIaMU TOBEACHUS B IEIAX COEpeKeHUs
30POBbsI W OKpYKalollell NpHPOJHON cpenbl; MOHMMaHWE Bpeaa (OMacHOCTH)
BO3JICUCTBUSA Ha KMBBbIE OPraHMU3Mbl OTMPEICICHHBIX BEILECTB, a TAaKXKE CIOCOOOB
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS, MOHUMAHUE 3HAYCHUS
’KUPOB, OEJIKOB, YIJIEBOI0OB Il OpraHU3Ma YeJ0BeKa;

BJIaJICHHE OCHOBAaMH XHMHYECKOW TPaMOTHOCTH, BKIIOYAIONIEH yMEHHUE
NpaBWIbLHO HCMOJb30BaTh HW3YYCHHbIE BEUIECTBA M Marepuanbl (B TOM YHCIE,
MUHEpalbHblE yI0OpEeHHs, METAUIbl U CIUIaBbl, MPOAYKThI NepepabOTKU MPHUPOIHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB (YIrisl, IPUPOJHOrO Ta3a, HEPTU) B OBITY, CEIbCKOM
XO35IUCTBE, HA TPOU3BOJACTBE; YMEHUE TPUBOJUTH TNPUMEPHI MPABUILHOTO
UCIIOJIb30BaHMS M3YUEHHBIX BEILIECTB U MATEPUANIOB;
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YMEHHE YCTaHABJIMBATh CBA3M MEXAY pPEabHO HAOIIOJaeMBIMH XUMHUYECKUMU
ABJICHUSIMA U TIPOIECCAMHU, MPOUCXOMSIIMMUA B Makpo- U MUKPOMHPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEILECTB; YMEHHE MHTErPUPOBATh XUMUYECKHUE 3HAHUSA CO
3HAHUSAMU JAPYTUX y4€OHBIX IPEIMETOB C TIOMOIIBIO ME1arora;

npeacTaBieHue o cdepax mpodeccuoHATLHONW IESTEILHOCTH, CBSA3aHHBIX C
XUMHUEA W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSX
XUMHYECKON HAayKd; HaJM4Me ONbITa padoThl C pPa3IMYHBIMA HCTOYHUKAMU
uHbOpMaAIMK MO0 XUMHUM (HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapH, CIPAaBOYHHKH,
WHTEPHET-PECYPCHI) C OIOPOM Ha aIrOpuTM: yMEHHE OOBEKTUBHO OIICHUBAThH
uH(GOPMAIMIO O BEIIECTBAX, MX MPEBPAILCHUSIX U MPAKTUIECKOM MPUMEHEHHUH.

TpeOoBanust K MpPEAMETHBIM peE3ylbTaTaM OCBOEHUS Y4YEOHOro mnpeaMera
«XuMusly, pactipeIeJICHHbIE IO ToJjaM 00y4YeHUs

PesynbTarel mo rogam GOpMyIHPYIOTCS MO MNPUHIMUIY A00aBIEHUS HOBBIX
pE3yJIbTaTOB OT ToJa K IOJy, YK€ HAa3BaHHbIE B MPEABIAYIIMX I0Jax MO3ULHH, KakK
MPaBUJIO, JOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTBIBAIOTCS (PE3YJIbTAaThl 0UEPENHOTO To/1a
[0 YMOJIYAHUIO BKIIFOYAIOT PE3YIbTAaThl MPEAbIIYIINX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XUMHYECKHUX MOHSTHI: aToOM, MOJEKYa,
XUMHYECKHUI 3JIEMEHT, MPOCTOE BEILECTBO, CJI0KHOE BEUIECTBO, CMECH (OJHOPOIHAS U
HEOJTHOPOJIHAsl), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJsIpHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, Mac coBast 10J1s1 XUMHUECKOT0 3JIEMEHTa
B COEIUHEHHWH, MOJSIpHbIA OO0BEM, OKCHJI, KHUCIIOTa, OCHOBAaHHUE, COJb,
*3EKTPOOTPULIATEILHOCTL™,  CTENEeHb  OKHUCJIEHHs,  XUMHYecKas  peakuus,
Kiaccu(uKalysg peakluui: peakuu COCIMHEHUS, PEaKIUU Ppa3JIokKEHHs, PEeaKiuu
3aMEILEeHUsI, peaKlMu 0OMeHa, 3K30- U SHAOTEPMUYECKHUE PEaKIUH; *TeroBou 3ddexr
peakuuu™; SApo aroMa, dJIEKTPOHHBIN CJIOW aTromMa, aTOMHasi OpOuTallb, paauyc aroma,
XMMUYECKasi CBA3b, MOJSIPHAs U HEMOJIIPHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, UOH,
KaTHOH, aHUOH, PAacTBOP, MaccoBas JOJI BeLECTBA (IPOLIEHTHAs KOHLEHTpAalus) B
pacTBOpE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUH (cM. m. 1) u
OPUMEHSATh 3TH MOHATHUS IPU ONMMCAHUU BEIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JJii COCTaBjieHUS (POpMyN BEIIECTB,
MOJIEKYJIAPHBIX YPaBHEHUM XUMUYECKHUX PEAKLIMA, 3JIEKTPOHHOTO OajlaHca;

OTPENESITh BAJICHTHOCTh AaTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTENECHb
OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX C OMOPOM Ha OMpEAeNeHUs, B TOM
YHCJie CTPYKTYpUPOBaHHbIC; MPUHAJJIEKHOCTh BEIIECTB K OIpPENelIEHHOMY Kiaccy
COeAMHEHU 1o QopmynaM; BHUJI XUMHUYECKOW CBsI3M (KOBAJCHTHAss M HOHHAs) B
HEOPTraHWYECKUX COETUHEHUSAX;

UMETh NPEICTaBICHUE O CHUCTEME XUMUYECKUX 3HAHHM, YMETb C MOMOUIbIO
YUHUTENS MPUMEHATh CUCTEMY XMMUYECKHUX 3HAHUM, JIJIS1 YCTAHOBIICHUS] B3aUMOCBSI3U
MEXKIY U3YYEHHBIM MaTEpPHUAJIOM U MPH MOJTYYEHUH HOBBIX 3HaHUH, a TakKe pu padoTe
C MCTOYHUKAMHM XuMU4eckodl wuHpopmarmu. OpuUEHTUPOBATbCS B MOHATHAX WU
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OTepUpOBaTh MU HAa 6A30BOM YPOBHE, IPUMEHSATD IIPH BHIMOJIHEHUHN YU€OHBIX 3aJaHU
M PEIICHUH PacyYeTHBIX 33J1ad C OMOPON Ha aIrOPHUTM YUICOHBIX NEUCTBUN M3YdECHHBIC
3aKOHBI M TEOPHUMU: 3aKOH coxpaHeHuss Macchl, llepumonmueckun 3axkon JI.M.
MeneneeBa, *3aKk0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOTa/Ip0; ATOMHO-MOJIEKYJISIpHAs
Teopusi. COOTHOCUTH 0003HAYEHUS, KOTOphIe UMEIOTCS B Tabmmie «Ilepuoanueckas
cucrtemMa  xumuueckux  anmeMeHtoB . 1. MenaeneeBa» ¢ YMCIIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa,
00111 YHCIIO AIEKTPOHOB U PACIIPEAEIICHUE X 110 3JIEKTPOHHBIM CJIOSIM);

KIacCU(UIMPOBAaTh XUMHUYECKHE DJIEMEHTHI; HEOPTraHWYECKHWE BEIIECTBA;
XUMHYECKHE peakiuy (M0 YHUCIy W COCTaBY y4acTBYIOIIMX B PEAKIMH BEILECTB, IO
TEIIOBOMY 3(PPEKTY, M0 U3MEHEHHUIO CTENEHH OKUCJICHUS XUMUYECKHUX HJIEMEHTOB) C
OIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIMME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONUCAHUE TPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHUI
COOTBETCTBYIOLIMX XUMUUECKUX PEAKLIMN C OIIOPOU HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAILCHUN B PA3JIMYHBIX YCIOBUSIX MOCIIE
MPEABAPUTEIHHOTO O0CYXKICHUS C MEIaroroM;

BBIYHCIIATH OTHOCHUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILECTB;
MacCOBYIO JOJII0O XMMHYECKOT0 3JIeMEHTa Mo (opMysie COSTUHEHHS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XHUMHUYECKOU PEAKIMH C
OIIOPOU Ha AITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPAlMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IeHHe, cucTeMaTH3alus, KiIacCu(UKaIMs, BbISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJII MU3YYEHHS] CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii; eCTeCTBEHHO-HAy4YHbIE€ METOJbl MO3HaHWUA — HAOMIOAEHUE, H3MEpPEHUE,
MOJICIMPOBAaHUE, SKCIEPUMEHT *(peaibHbIi M MBICJIEHHBIN)* TOJ pPYKOBOJACTBOM
IeAarora;

CJIeIOBAaTh TpaBWJIaM TOJb30BaHUS XMMHUYECKOW TOCYIOW U Ja0OpaTOPHBIM
000pyIOBaHUEM, a TaKXKe MpaBWiIaM OOpallleHus C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHSIMU IO BBITIOJTHEHUIO J1a00PATOPHBIX XMMHUYECKUX OTIBITOB MO MOJIyYEHHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJOPOJIa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PACTBOPOB C OIPEICIIEHHON MAaCCOBOM J10JIEM PACTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH
Y MPOBOJAUTh XUMUYECKUE 3KCIIEPUMEHTHI MO0 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TMOMOUIbI0 MHAMKATOPOB (JIakMycC, (PEHOJ(PTANEHH, METWIOpPaHX U [p.),
MOATBEPKIAOIIMX KAau€CTBEHHBI COCTaB HEOPTaHMYECKUX BEIECTB (KaueCTBEHHBIE
pEaKIMK Ha HOHBI) O]l PYKOBOJCTBOM I€Iarora.

9 KIIACC

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHI: XUMUYECKUN 3JIEMEHT,
aToM, MOJIEKyJla, HMOH, KaTHOH, aHMOH, IPOCTOE BEIIECTBO, CJOYKHOE BELIECTBO,
BAJIEHTHOCTh, 3JEKTPOOTPULATEIbHOCTh, CTENEHb OKHCIJICHUS, XUMHUYECKas pPEaKlus,
XUMHYECKasi CBA3b, *TEMIoBoM 3(D(PeKT peakiuu, MOoJb™*, MOJSIPHBIN 00BEM, PacTBOP;
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJCKTPOIUTUYECKAsT JUCCOLMAIUS, PEAKIIUA HOHHOTO
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oOMeHa, KaTalM3arop, *XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOoOpaTHMbIe
peaKkuu™, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJICHME M BOCCTAHOBJICHHE, aUIOTPONHs, aM(POTEpHOCTh, XUMHUYECKas CBS3b
(KOBaJICHTHAs, WOHHAs, METAUIMYECKas), KPUCTAUIMYECKas PEIIETKa, *KOppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XHMHYECKOM pEakUuu™, NPEeneabHO JOIyCTUMAs
koHnenrpanus (I1/IK) BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. 1. 1) H
MPUMEHSATh 3TU NOHITHS IPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

UCII0JIb30BaTh 3HAKM W CHMBOJIBI JJIsl (PUKCAIMU PE3YJbTaTOB HAOIIOACHU,
cocTaByieHUsI (OPMyJT BELIECTB W YPaBHEHUH XMMHUYECKHX PEaKLUH, 3alUCU JAaHHbBIX
ycioBuii 3a1a4. Mcnosib3oBare 0003HaueHus1, uMmeromuecs B [lepuoanueckoit cucreme
u TabJuile PacTBOPUMOCTH KHUCJIOT, OCHOBAHUN W COJIEH B BOJE ISl BBIIIOJIHEHUS
3aJIaHuN.

OTIPENIESITh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUSX PA3JIMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY
KJIacCy COEIMHEHUI C ONOpOW Ha OMNpPEAENIECHUs, B TOM YHUCJE CTPYKTYpUPOBAHHBIE,
BUJIbl XUMHUYECKOMN CBSI3U (KOBAICHTHAs, MOHHASI, METAUINYECKAsI) B HEOPTaHUUECKUX
COCAMHEHUSX; 3apsji MOHA MO XUMHYECKOH (opmyse; Xapakrep cpeabl B BOJHBIX
pacTBOpax KUCIOT M WIEJIOYed, *TUN KPUCTAUIMYECKOW PpEMETKH KOHKPETHOTO
BellecTBa™;

packpeiBaTh  cMbIca  Ilepuoamueckoro 3akona J[.M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: *OMUCHIBATH M XapaKTepU30BaTh™ TaOIUUHYIO
dopmy Ilepronnueckoil CHUCTEMBl XUMHUYECKHX 3JJIEMEHTOB: pa3jiiyaTb MOHATHUSA
«rnmaBHas noarpynmna (A-rpymnma)» u «mnobounas noarpymnmna (b-rpynna)», maneie u
OO0JIbIIIKE IEPHUO/IbI; *COOTHOCUTH* 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKON
TabJIMIE, C YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHUX AJIEMEHTOB
(cocTaB u 3apsj szipa, 0011Iee YUCIIO FIEKTPOHOB U PACIIPEETICHUE UX TI0 3JIEKTPOHHBIM
CJOSIM); *OOBACHATH™ 00IIME 3aKOHOMEPHOCTUM B M3MEHEHHU CBOMCTB XMMHUYECKHX
DJIIEMEHTOB M HX COEIMHEHUHM B MpEJeiax MabIX MMEPUOJOB U IVIABHBIX MOJTPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJacCU(UUMPOBATh XMMUYECKHE DJIEMEHThl; HEOPraHMYECKUE BEILECTBA;
XUMHYECKUE PEAKIMH (110 YMCIy M COCTaBY yYacCTBYIOIIMX B PEAKUUHU BEILECTB, IO
TermoBoMy 3((deKTy, M0 U3MEHEHUIO CTENEHEN OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OIOPOM Ha CXEMBI;

XapaKTepUu30BaTh (OMUCHIBATh) OOIIME U CHIEU(PUIECKIE XUMUYECKHUE CBOMCTBA
BEUIECTB Pa3JMYHbIX KJIACCOB, MOJATBEPXkAasl ONMUCAHUE PUMEPAMU MOJIEKYJIIPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIANA C OTIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUUECKON TUCCOIMAIMUA KUCJIOT, IIEoYe U
COJIEH; MOJIHBIE M COKPALIEHHBIE YPAaBHEHUS PEAKLMA MOHHOTO OOMEHa; ypaBHEHUs
peaKuui, MOATBEPKIAOIINX CYIIECTBOBAHUE F'€HETUUECKOM CBSI3H MEXKY BEILIECTBAMU
Pa3JIMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIIHMA
MOCPEACTBOM COCTABJIEHUS JEKTPOHHOTO OajlaHca 3TUX peaKLui;

IIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;

23



BO3MOXHOCTH TPOTEKAaHUS XUMHUYECKUX NPEBpPAICHUA TMOCE MPeaBapUTEIHLHOTO
0OCYXXJICHHS C TEeIaroroM;

BBIUYUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIeMeHTa 1o (hopMyJie COSAUHEHUS; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PAaCTBOPE; MPOBOJIUTH PACUEThl TIO YPABHEHHIO XUMHUYECKOU PEAKIH C
OIIOPOU Ha AITOPUTM;

CJeoBaTh IpaBUJiaM TMOJIb30BaHUS XUMHYECKOW TMOCYI0M U JabopaTopHBIM
000pylOBaHUEM, a TaKXKe MpaBuiIaM OOpallleHusi C BENIECTBAMU B COOTBETCTBHUM C
WHCTPYKIIMSIMU IO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHUY EC KUX OTIBITOB 110 MOJTYYCHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIISCTB (aMMHAKa M YTIICKUCIIOTO Ta3a);

MPOBOJUTh PEAKIMH, ITOATBEPHKIAMOIINE KAUYeCTBCHHBI COCTaB Pa3IMIHBIX
BEIIECTB: PACIlO3HaBaTh OIBITHBIM IyTEM XJIOPUA- Opomwua-, MOAHI-, KapOOHAT-,
dochar-, cumukar-, cynab(}ar-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHHS W WOHBI
M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIONMIE B BOJHBIX PAacTBOpPaX HEOPTraHUYSCKHUX
BEIIECTB;

MPUMEHATh OCHOBHBIE OIEPAaIlMM MBICIHUTEIBHOW JEATENILHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, OO0O0OIIEHNWEe, CUCTEMATU3aIio, BBISBICHHE TMPUYUHHO-
CJICICTBEHHBIX CBSI3€M — I M3YYECHHUS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKIUN;
€CTECTBEHHO-HAayUYHBIC METO bl IO3HAHUS — HAOIOICHUE, U3MEPEHHE, MOICIIMPOBaHHUE,
AKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).
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TEMATUYECKOE IDTAHHPOBAHUE

Temaruueckoe MIAHUPOBAHUE U KOJIMYECTBO YacCOB, OTBOJUMBIX HA OCBOCHHME KaXI0W TEMbl yU€OHOTO MpeaMeTa
«Xumusty DenepabHON aTanTHPOBAHHONW OCHOBHOUM 00pa30BaTebHOM MPOTrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUs
00yUaroImuXcs C 3a7epIKKON ICUXUYECKOTO Pa3BUTHS, B IIETIOM COBIAIAIOT C COOTBETCTBYIOMUM pazaenom denepanbHO
pabouell mporpaMMmbl y4eOHOTO TpeaMeTa «XUMHUsS» OCHOBHOM 00pa3oBarelbHOW MPOTpPaMMbl OCHOBHOTO OOIIETO
obOpazoBanus. [Ipu 3roM Opranuzanus BIpaBe caMa BHOCHUTh W3MEHEHMs B COJEp>KAHUE U paclpeiesieHue y4eOHOro
MaTepuaia mo rojgam oOydeHusi, B TIOCJIEA0BATEILHOCTh H3YUYCHUS TEM U KOJIMYECTBO YaCOB Ha OCBOCHHUE KAXKIOM TEMBI,
oTIpeieTICHne OpraHn3alioHHBIX (hopM 00ydeHus u T.11. O00CHOBAHHOCTh JAHHBIX M3MEHEHUH OTIpeIeIsIeTCs] BRIOpaHHBIM
oOpazoBarenbHOM opranmzanuert YMK, HHIUBHIyabHBIMU TCUXO(DU3UYECKUMU OCOOCHHOCTAMH KOHKPETHBIX
obyuaromuxcs ¢ 311P, cTernenpi0 0CBOGHHOCTH UMHU YU€OHBIX TEM, PEKOMEHIALMAMHU M0 0TOOPY M aJlanTaiiu y4eOHOro
Marepuala o XUMHUH, IpeACTaBIeHHbIMU B [I0CHUTENBHOM 3alUCKe.

[lpenmaraem 2 BapuwaHTa NPUMEPHOTO TEMAaTHUYECKOTO IUIaHUpOBaHUS Ui oOydarommuiics c¢ 3I1P: mepBbiid
MPEANOIAracT OCBOCHHUE MPOrpaMMbl B MHKITFO3UBHOM KJIACCE; BTOPOM — B OTAEIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KVIACC
(2 4 B HEnemo, Bcero 68 4, U3 HUX 3 4 — pPE3epBHOE BpEM:)
MpumepHbie Tembl, OCHOBHOe copepXaHue OCHOBHbI€E BUAbl AeATeNbHOCTU
pacKpbiBalowWwue gaHHbIA pa3gen obyualowmxca

nporpammbli,
M KO/IMYECTBO Yacos,
OTBOAMMOE Ha UX U3yvyeHue

Pa3nen 1.IlepBoHavanbHble XUMHYecKHe MOHATHSA (20 1)
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Tema 1. Xumus — BaKHas
06J1aCTh €CTeCTBO3HAHMU S U
NpaKTU4eCKOH JeATeTbHOCTH
YeJI0BeKa

(54)

[IpegMeT xuMun.* Posib XMMUH B XKHU3HU YesI0BeKa. XUMHUS B
cucteMe HayK. MeTo/bl IO3HAHUS B XUMUU.*

Tenau BewectBa. Pusnyeckre CBONCTBA BelleCTB. ArperaTHoe
cocTosiHue BelecTB. YucTole BeljecTBa U cMecH. Crioco6 bl
pasjenenus cMeceil. Pusnyeckre U XMMUYeCKHe sIBJIEHUS.
[Ipr3HaKKU U yCJIOBUSA NPOTEKAHUS XUMHUYECKUX PeaKIui.
3HaKOMCTBO C TpaBUJIaMU 6€30MaCHOCTH U TPpUEMaMH paboThI B
XHMMUYECKOU J1abopaTOpHUHU.

JleMOoHCTpauuu

1. JlJabopaTopHOe 060py/LOBaHUE.

2. Pa3yin4Hble BU/BI XUMUYECKOH NOCY/ibl.

3. 06pa3subl BeLeCTB.

4. Cnioco6 el pa3/esieHus cMecell (unbTpoBaHHe, BbIIIapUBaHUE,
JUCTUIISALUSA, XpoMaTorpadus).

JlaGopaTopHbie M MPpaKTUYeCKHUe paGoThl

Jla6opamopHble onbimbl:

OnucaHue GpU3UYECKUX CBOMCTB BEIL|ECTB.

Pa3esieHre cMecH ¢ TOMOILbIO MarHUTA.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060py/j0BaHKe U TPHUEMBI Pa6OThI C HUM.
[IpaBusia 6e30nacHOi paboThl B XUMUYECKOH J1ab0paTOpUU.

Ne 2. OumncTka 3arpAasHeHHOM NOBAaPEHHOM conun
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PaCKprBaTb CMBICJI U3Yy4YaeMbIX MOHATHUH C IIOMOLIBIO ITegarora.

PackpbIBaTh poJib XUMHUH B IPUPOJE U KU3HU YeJIOBEKA, €€ CBA3b C PYTUMHU
HayKaMH.

Pas/inyaThb 4MCTble BellecTBa M CMECH; OZJHOPOJHbIe U HEOJHOPOJHbIE CMECH;

PazinyaTh Gpu3nyeckre U XUMHUUYECKHe SIBJIEHHUSA C ONOPOH Ha onpejeseHus.

Onpeaenm‘b MPU3HAKU XUMHYECKHUX peaKl{I/lﬁ " YCJIOBUA UX IPOTEKaHUA.

CJieioBaTh NpaBUJIaM [10JIb30BaHUSI XUMUYECKOH MOCYZ,01 U J1ab0paTOPHBIM
060py/i0BaHKEM, @ TAKKE [TPAaBUJIaM 00 pallleHUs] C XUMHUYECKUMHU Bellle-CTBaMU
B COOTBETCTBHUHU C MHCTPYKLMSAMH [0 BBINOJHEHUIO IPAKTHYECKUX PA6GOT MOJ
KOHTpOJIEM Ilefiarora.

[In1aHMpOBaTh M IPOBOAUTDE XUMHUYECKUH IKCIIEPUMEHT [0 U3YYEHUIO U
ONMHUCaHUI0 GU3UYECKUX CBOHCTB BEILECTB, CIOCOGOB pa3jeieHus cMecer
BeLIECTB [0/, PYKOBO/JCTBOM IeZarora ¢ 06Cy»X/leHHeM IJ1aHa paGoThl.

Hcnonp30BaTh NpU BEINOJHEHUH Y4eOHBIX 3a/laHUH U B IIpoLiecce
HCC/Ie/l0BaTEIbCKOH J1eATeIbHOCTH HayYHO-NONYISAPHYIO JUTEPATYPy
XUMHUYECKOTr0 CoamepKaHud, ClIpaBOYHbI€ MaTepHUaJbl, peCypCbl I/IHTepHeTa nmon
PYKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEpHYThIe NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHGbOPMaIHMIO U3 yYeOHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCI0J1b30BaTh U3Y4YEHHBIN MOHATUHHBIN annapaT Kypca XUMHH



Tema 2. BemecTBa
U XMMUYECKH e peaKIluu
(154)

AToMBI 1 MOJIeKyJIbl. XMMHUUYECKHE 3J1eMeHThl. 3HaKH (CHMBOJIBI)
XUMUYECKUX 3J1eMeHTOB. [IpoCThie U C10KHbIE BEllleCTBa.
ATOMHO-MOJIEKY/ISIpDHOE YYeHHe.

Xumnueckas ¢popMysia. BaseHTHOCTb aTOMOB XUMUYe CKUX
3J1IeMeHTOB. *3aKOH MMOCTOSTHCTBA COCTaBa BellecTB.*
OTHocuTesIbHAst aTOMHas Macca. OTHOCUTeIbHAas MOJIEKYJIIpHast
Macca. MaccoBas 10J11 XMMHU4Y€eCKOI0 3J1eMEHTA B COeJUHEHUU.
duzuyeckre U XUMUYECKUE sIBJIeHUSL. XUMUYECKasi peaKiusl.
[Ipy3HaKyU U YCI0BUS NPOTEKAHUS XUMUUYECKUX peaKLui.
XuMHYecKue ypaBHEHHUS.

TUNbI XUMUYECKUX peaKIUH (CcoeJUHEHUS, pa3Jl 0XKeHHs,
3aMelleHus, 06MeHa).

3aKOH cOXpaHeHHsI MacChl BEIECTB.

*M. B. JIoMOHOCOB — y4Y€HBIHR-3HIJUKIONEAUCT.*

AemoHcTpauumn

dusnyeckue sBieHUs (pacTUpaHue caxapa B CTYNKe, KHIIEHHEe U
KOH/IeHCaIlusl BOABI U T. 1.).

XuMHUUecKue siBjieHus (ropeHue CBeYH, pa3jioKeHHe caxapa,
B3aUMO/eiCTBYE CEpPHOU KUCIOTHI C XJI0PU/IOM 6apus,
passnoxeHue ruapoxcuzaa meau( 1), B3aumogericTBre xeJesac
Cepoi, B3auMoJleCTBYe KeJie3a c pacTBopoM cosiu Meau(1l)).
OnbIT, WITIOCTPUPYIOIIUN 3aKOH COXpAaHEHHUs MaCChI.

Na6opaTtopHblie U NpakTUYECKUe paboTbl

JlabopaTopHbIE OIBITHI:

[IpuMepb! PU3MUECKUX ABJEHUH (TJIaBJIeHHE BOCKA, TasHUE
JIBAA).

[IprMepbl XMMHUYECKUX SIBJIEHUH (ITpOoKaJrBaHUE MeJHOH
MPOBOJIOKH, B3aUMOJ,eMCTBHE MeJia C KUCJIOTOM).

Mopenv aTOMOB U MOJIEKY I

MpakKTuyeckas pabota Ne3 Mpur3Ha KM NPOTEKAHUA XUMUYE CKUX
peaKuui

Bbluncnexus

— OTHOCHUTEJIbHOM MOJIEKYJISIPHOH MacChl BELeCTB;

— MaccoBOM A0JIM XUMHUYECKOro 3JIEMEHTA I10 d)opMlee
COeINHEHHA.

[IpuMeHATD ecTeCTBEHHO-HAy4YHble MeTO/bI I03HAHUS (B TOM YHUCIIe
Hab6JIto/ieHUe, MO/IeJIMPOBaHUE, IKCIIEPUMEHT) U OCHOBHbIE OIepaluu
MBIC/IUTE/ILHON J1esITeJIbHOCTH (CpaBHeHUe, K1acCubUKaLis) A8 U3YyYeHUs
BeLeCTB U XUMUYECKUX PeaKIMH ¢ OITOpOoi Ha aJITOPUTM HUJIH CXEMY.

PackpbIBaTb CMBIC/ U3y4YaeMbIX TOHATUH M 3aKOHOB U MPUMEHSATD 3TH IOHATHSA
MPY ONMCAHUM CBOMCTB BeILeCTB U X IpeBpalleHHH C OOpOoM Ha IJIaH U
KJII0YeBbIe C/10Ba.

Pazsinyath U3UYeCKHe U XUMUYECKUE SIBJIEHUS, 00 bCHATD UX CYLIHOCTb C TOYKH
3pEeHHsI aTOMHO-MOJIEKYJ/IIPHOIO YYEHUS C OIOPOM Ha ONpesesIeHUsI U CXeMBI.

OnpezenaTb NPU3HAKA XUMHUYECKUX PeaKIUH, yCI0BUA UX NPOTEeKaHUS.

OG'BACHATD CYLIHOCTb GU3UYECKUX U XMMHUYECKUX ABJEHHUH C TOYKHU 3peHus
aTOMHO-MOJIEKYJIIPHOTO y4YeHHs C MUCTOb30BaHWEM BH3yasbHOU ONMOPHI.

KnaccuduuypoBaTb XMMHUYeCKHe peakLUy (10 YUCIY U COCTABy pearupymoliiux u
06pa3yIUXCcsl BEIeCTB) CONOPOH Ha CXeMBI.

CoctaBnsaTb GopMyJibl GMHAPHBIX BELLECTB M0 BaJIEHTHOCTH U ONpeeNsITh
BaJIEHTHOCTb 110 GOpPMYyJiaM BelleCTB C ONOPOH Ha aJrOPUTM yueOHbIX
JLeHCTBUL.

PaccraBisTh K03(OHUIMEHTH] B ypaBHEHUSIX XUMUYECKHUX PEAKIMH C OOpOH Ha
aQJITOPUTM yueOHBIX e CTBUH.

Cjie0BaTh NpaBUIaM M0J1b30BAHUS XMMUYe CKOW OCY10H 1 J1ab0paTOPHBIM
06 opy/i0BaHHEM, a TAKKe paBUIaM 06 pallleHHus C BellleCTBAMHU B COOTBETCTBUHU
C MHCTPYKIUSIMH T10 BBIIIOJHEHHIO 1A 0PaTOPHBIX XUMUYECKUX OIBITOB MO/
KOHTpOJIEM Ilefiarora.

Hcronb30BaTh NMpH BbINOJTHEHUH YYeOHbBIX 33/JaHUH U B IpoLecce
HCC/Ie/l0BaTEIbCKOH J1eTeIbHOCTH
Hay4YHO-NOMYJIAPHYIO IUTEPATYPy XUMHUYECKOTr0 COLeP>KaHUS, CIPABOYHbIe
MaTepuaJibl, pecypchbl MIHTEepHeTa 10 pyKOBO/JCTBOM Ilejiarora.

BeicTpanBaTh pa3BEépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
HHGbOPMaILHIO U3 YYeOHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3Y4YEHHBIN MOHATUHHBIN annapaT Kypca XUMHUH

Pa3pen 2. BaxHelmye npeAcTaBUTE/IM HeopraHuyeckux Bemgects (30 4)
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Tema 3. Bo3gyx. Kucnopog.
MoHaTHe 06 oKkcupgax
(54)

Bo3ayx — cmech razos. CocTaB Bo3ayxa.

Kucnopog — asieMeHT ¥ IPOCTOe Belie-

cTBO. 030H — *aJloTponHas MogudbuKanusa Kucjaoposaa.®
HaxoxzaeHue Kucaopoga B npupoje, Pusnuyeckre ¥ XUMHUYECKHe
CBOMCTBA (peaKI M OKUC/IeHUs, TOpeHue). YCcI0BUS
BO3HUKHOBEHUSI Y NIpeKpalieHus ropenus. [lonsarue

06 OKCHaX.

*Cnoco6 bl MOJIy4YeHUs1 KUCJ0pO/a B J1abOpaTOPUU U
npomblulIeHHOCTH.* [I[puMeHeHHe Kuciopoaa. Kpyrosopor
KHCJIOPOJa B IPUPOJE.

*TensioBoM 3PPEKT XUMUUECKON peaKIuH, MOHATHE O
TePMOXHMHUYECKOM YpaBHEHHH, IK30™- U 3HL0TepMUYECKUX
peakuusx.

*TonsiuBo (HedTh, yroib U MeTaH).3arpsi3HeHUE BO3/1yXa,
CIIoco6 bl ero NpeAoTBpalleHus. YcuieHe NapHUKOBOrO
3ddekTa, pa3pylieHre 030HOBOro CJ0s.*

[emoHcTpauumn

B3aumopeiictBue ¢pochopa, cepbl U Kese3a ¢ KUCI0POJ0M
(BO3MOXKHO MCMOJIB30BaHKE BUZ,EO00IBITOB).
OnpepesneHue cofepKaHus KUCI0POAa B BO3AYXE.
OnbITHI, 6MOHCTPUPYIOLLUE YCI0BUA BO3HUKHOBEHUA U
npeKpallleHusI FOpeHHs.

Na6opaTtopHblie U NpakTUYECKUe paboTbl
JlabopaTOpHBIH ONBIT:

O3HaKoMJ/IeHHE C 06 pa31aMU OKCH/L0B.
[IpakTHyeckas pabora:

Ne 4. [lony4eHHe KUCI0POAA, U3yYEHUE ero CBONCTB.

BbluncneHus
— MOJIEKYJIIPHOM Macchl KUCJI0POJa U 030HA Ha OCHOBaHUHU
aTOMHOM MacChbl XMMHYECKOro 3JieMeHTa
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PacKpbIBaTh CMBIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TU NOHATHUS NIPU
OIMCaHHUM CBOWMCTB BeLLECTB U UX IIpeBpalleHUH C UCII0JIb30BAHUEM OIOPHBIX
CJIOB U KJIMLIE.

XapaKTepHu30BaTb (ONMUCBIBATD)C 0nOpoLl HA NAGH, CXeMY, KPAMKYIO 3aNUCh
cocTaB BO3/yxa, QU3HNYecKHe U XU-MUYeCKHe CBOMCTBA KUCI0PO/a, CIIOCOObI
€ro MnoJiy4eHus, IpUMeHeHHe U 3HaUYeHHE B IPUPOJE U )KU3HH YesI0BEKa.

CpasHusamuv peakyuu 20peHust U mMed1eHHO20 OKUC/EHUS C IpeJBapUTebHbIM
06 Cy>K/JeHHeM IapaMeTPOB CPAaBHEHUSI.

Co6upaTb NpUOOPHI JJIs TOJNYyYeHHUs] KHCI0poAa (BbITECHEHUEM BOJbI U
BO3/yXa).

Pacrio3HaBaTb ONBITHLIM MYyTEM KUCJIOPO/, MO/ KOHTPOJIEM IeJarora.

Hcrnosib30BaTh XMMHUYECKYH) CUMBOJIMKY JIJIs COCTABJIEHUsI GOPMYJI BELLECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PeaKIUH € y4acTHeM KUCI0poa.

OG'BACHATD CYLIHOCTb 3KOJIOTMYECKHUX NMPO06JIeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CJreioBaTh NpaBUJIaM 6e30MacHON paboThl B1ab0paTOPHUU PU UCIOJIb30BAHUH
XMUMUY€ECKOH MOCYAbl ¥ 000pY/10BaHUs 10/ KOHTPOJIEM [1€/1arora, a TaKkKe
MpaBuiaM 06 palieHus C TOPIOYMMHU BELLECTBAMU B OBITY.

[11aHUPOBATb U OCYILECTB/ISATh HA IPAKTUKE XMMUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTb HAGJIIOAEHHS, Z1eJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa M0/
PYKOBO/ZCTBOM IleJjarora.

Y4yacTBOBaTh B COBMECTHOH paboTe B rpyIIIIeE.

Hcnosib30BaTh NPH BbINOJHEHUH YYe6HBIX 3a/JlaHUH U B IIPOLieCCe
HCC/Ie/10BaTEbCKOM J1eATEeNbHOCTH HayYHO-TIONYJISPHYIO0 JJTUTEPATYPY
XMMUYECKOTO COZlep>KaHHsl, CpaBOYHble MaTepHUaJibl, pecypcel UHTEepHeTa nog,
PYKOBO/ZICTBOM IleJjarora.

BbicTpauBaTh pa3BEPHYThIe NUCbMEHHBIE U YCTHbIE OTBETHI C ONOPOii Ha
rHdopMaluio U3 yue6bHUKa U CIPaBOYHbIX MaTePHAJIOB C OIOPOH Ha IJIaH,
rpPaMOTHO UCMOJIb30BATh U3Y4YEHHbIH OHATUHHBIN annapar Kypca XMMUH



Tema 4. Bogopog.
IoHATHE O KMCJIOTAX U COJIAX

(549

Tema 5. KosimyecTBeHHbIE
OTHOIIIEHUA B XUMHUH
(44)

Bozsopog — 3JieMeHT U IpocToe BelecTBo. HaxoxjeHue B
npupoje, u3uyeckie U XMMHUYECKUe CBOWCTBA (Ha mpUMepe
B3aUMOJ€HCTBHUS C HEMeTa/IJIaMH U OKCUAAMU METaJIJIOB),
NpHUMeHeHUe, *crnoco6 bl oyyeHus.*

[ToHSITHE O KUCJIOTAX U COJISIX.

[OemoHcTpauumn

[onyyeHue, coGMpaHUe U pacrno3HaBaHUEe BOJOPOAa.
l'opeHue Bojopoaa.

B3aumopericTBue Bogopoga ¢ okcugom meznu(Il).

NabopaTopHble U NpaKTUYeckue paborbl
JlaGopaTOpHBIH ONBIT:

B3aumopeicTBHE KMC/IOT C MeTa/lJIaMHU.
[IpakTHyeckas pa6ora:

Ne 5. [TonyyeHue BOJ0pOAa, U3yYEHHE eT0 CBOMCTB.

BbluncneHus
— MOJIEKYJIIPHOM Macchl BellleCTBAa HAa OCHOBAHUH aTOMHOM
Macchl XUMHUYECKUX 3J1eMeHTOB

KosnuectBo BeujectBa. MoJib. MosisipHaa Macca. 3akoH
ABorazsipo. MossipHbIi 06 5EM ra3oB. PacyéTbl M0 XUMHUYECKUM
yPaBHEHHSAM.

JleMOHCTpanusa
06pa3s bl BeleCTB KOJIUYECTBOM 1 MOJIb.

Bbluncnenus

— 06'béMa, KOJIMYeCTBa BellecTBa ra3a o ero U3BeCTHOMY
KOJIMYECTBY Bel|eCTBa UJIU 06 bEMY;

— 06'bEMOB Tra30B [0 ypaBHEHHUIO PEaKIUK HAa OCHOBE 3aKOHA
06'bEMHBIX OTHOIIEHMH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U MPUMEHSATD 3TH OHATHSA NPHU
ONMCAHUU CBONCTB BellleCTB U UX IpeBpalleHui.

XapakTepu3oBaTh (ONHUCHIBATh) GU3UYECKHE U XUMUYECKHE CBOMCTBA BOZOPOAA,
Croco6 bl ero NoJIy4eHus, IpUMeHeHHe C OOPOX Ha IJIaH, KPaTKYIo 3aMKCh,
cxemy.

CobupaTb IpU6OP A5 NOJYyYEeHUsT BOJOPOAA C UCIIOTb30BaHUEM BU3yaTbHOU
OTOPEI

Hcnonb3oBaTh XUMUYECKYH0 CUMBOJIMKY JAJIsl COCTaBJIeHUs GOpPMYJI BelllecTB,
MOJIEKYJISIDHBIX ypaBHEHUH XMMUYeCKUX PeaKLUl ¢ y4acTHeM BOAOPOJa C
OMOpOM Ha aJrOPUTM.

Cjie0BaTh paBuiaM 6€30MacHON paboThl B 1ab0OpaTOPUH IPH UCII0JIb30BaHUHU
XUMHYECKON IOCyAbl K 060pyAOBaHUS N0/, KOHTPOJIEM Neflarora., a TaKkKe
npaBu/iaM o6 paleHus C TOPIOYUMU BellleCTBaMU B GbITY

[I1aHMpOBaTb U OCYILECTBAATh Ha TPAaKTHKE XUMUYeCKHe 3KCITepUMEHTHI,
NPOBOJUTb HAGIIO/eHUS, [leJ1aTh BbIBOJbI 110 pe3yJ/IbTaTaM 3KCIIepUMEeHTa Mo/
PYKOBOJICTBOM ITeJiarora c 06 Cy>k/ieHMeM IJIaHa paboThl, C UCIIOb30BaHUEM
KJIMIIE.

YuyacTBOBaTb B COBMECTHOM paboTe B rpynIme.

[I1aHMPOBATD U OCYLIeCTBJIATb Ha MPAKTHKe XMMHUYeCKHe SKCIePUMEHTHI,
NPOBOJUTb HAG IO EHUS, J1eJ1aTh BbIBOJbI 10 pe3yJIbTaTaM IKCIIepUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpynie

PacKpbIBaTh CMBICT U3y4aeMbIX IOHATUH M MPUMEHSATD 3TH OHATHS, a TaKKe
H3y4YeHHble 3aKOHbI U TEOPHH JJIs1 pellleHUs] pacdéTHBIX 3a/ja4 C TOMOILL{bI0
nejarora.

BbruncasITh MOJISIPHYIO MacCy BelllecTB; KOJIMYECTBO BelllecTBa, 06'bEM rasa,
Maccy BellecTBa € OOpoH Ha o6pasel, Ha GOpMyJibl;

[TpoBOANTE pacyéThl 10 ypaBHEHUSAM XUMHUYECKHUX PeaKIUi C ONOpOH Ha
o6 pasel], aJITOPUTM y4eOHbIX eHCTBUH: KOJIMYECTBA, 06'bEMa, MacChl BEIlleCTBA
110 U3BECTHOMY KOJINYeCTBY, 00'b€MY, Macce peareHTOB UJIH NPOAYKTOB
peaxiuu.

BeicTpanBaTh pa3BépHYyThIe NUCbMEHHBIE U YCTHbIE OTBETHI C OIOPOM Ha UH-
¢dopmanuio U3 ydye6HHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0JIb30BATh
W3Yy4eHHbIH NOHATUHHBIN allllapaT Kypca XMMHUH C IOMOLLbIO I1€/jarora.



Tema 6. Boga. PacTBOpbI.
IMoHATHE 06 OCHOBAHM AX

(54)

Bopaa, ee coctas, cTpoeHue, MoJieKyJibl. PU3nvecKre CBOMCTBA
BOJbl. *AHA/IU3 U CUHTE3 — MeTO/ bl U3y4YeHHs COCTaBa BOABL.*
XuMHUYecKue CBOMCTBA BOABI

(pasJ/ioxeHue, peaK K C HATPUEM, OKCH/I0M KaJIbLiUsl, OKCUJLOM
ceper V.

CocraB ocHOBaHMH. [IoHATHE 06 UHAMKATOpPAX.

*Boga kak pactBopuTesib.* PacTBopsl. *PacTBopuMocTb
BELLECTB B BoZe.*

*HacbllleHHbIe ¥ HEHACBIL eHHble pacTBOPBL * MaccoBas A0/
BellleCTBa B pacTBOpe.

*Posib pacTBOPOB B IPUPO/iEe U B )KU3HH YesioBeKa. KpyrosopoT
BOJbI B Ipupoje.* 3arpsisHeHNe NPUPOAHBIX BoA. OxpaHa

Y OYHCTKA IPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIeKTPOJIN3 BOABI; CHHTE3 BOJIbl; B3aHMO/IeCTBHUE BOJBI C
MeTassiaMu (Na, Ca) (BO3MOXXHO HCI0J1b30BaHUE
BU/IEOMATEpPHAJIOB).

PacTBopeHMe BeleCTB € pa3JIMYHON PACTBOPHUMOCTHIO.
HccnesoBanye pacTBOPOB KUC/IOT H Ijes104el C TOMOLLbIO
WH/MKaTOPOB.

Na6opaTopHble U NpaKkTUYecKue paborbl

[IpakTuyeckas pabora:

Ne 6. [IpuroToBneHre pacTBOPOB C ONpefeEHHON MacCOBOH
JloJieil pacTBOPEHHOrO BEIECTBa.

BbluncneHus
— C UCIIOJIb30OBAHHWEM ITOHATHUA «MACCOBadA [0Jid BellleCTBaA B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U MPUMEHSATD 3TH OHATHSA NPHU
OIMCaHUM CBOMCTB BeLLECTB W X NpEeBpalleHUH C TOMOIbIO Ne/arora.

XapakTepu3oBaTb QU3MYECKHE U XMUMHUYECKHE CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpUTEJIA B IPUPOJHBIX IPOLLeCCaX C ONOPOX HA IJIAH U CXeMY.

CocTaB/IATh ypaBHEHHUSA XMMUYECKUX PeaKIUi ¢ y4acTHeM BOJbI C OIOPOH Ha
cxemy.

O6BACHATD CYLHOCTb 3KOJIOTMYECKUX NMPO06JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
NPUPOJAHBIX BOJ, CIOCOGBI OUMCTKU BOABI OT IPUMeCEeH, MEPHI 10 OXpaHe BOJ,
OT 3arpsiI3HEeHMUs [10C/Ie IPEeJBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBaTh U OCYLeCTB/IATh HA IPAKTHKE XUMHUYeCKHe IKCIepUMEHTHI,
NPOBOJUTb HAGJIIOAEHH, [ie1aTh Bbl-

BOJBI 10 pe3y/ibTaTaM 3KCIIepHMeHTa 110/, KOHTPOJIeM IeJjarora, ¢
HCII0JIb30BAaHUEM KIIHLIE.

Cyief0BaTh NpaBuJiaM 6e30nacHOM paboThl B J1ab0opaTOPUU IPHU UCI0J1b30BaHUHU
XMMHUYECKOH MOCyZbl U 060pyA0BaHUA 110/, KOHTPOJIEM IeJarora.

[IpoBOANTD BBIUKC/IEHUS C TPUMEHEeHHEM IIOHATHS «MaccoBasi [10Jis BelllecTBa B
pacTBope» c onopoit Ha GopMyJIbL.

Hcronb30BaTh NMpH BINOJHEHUH Y4eOHBIX 33laHUH U B IIpoLiecce
HCC/e/l0BaTE/NbCKON AeATeNbHOCTH HAay4YHO-NOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COZIePKaHMUs, ClIpaBOYHble MaTepHaJlbl, pecypcbl MHTepHeTa
110J], PYKOBOJICTBOM Ilejiarora.

BeicTpanBaTh pa3BépHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
“HdopMaluio U3 yue6GHHUKA U CIIPABOYHBIX MaTepHasIoB, TPaMOTHO
HCI0JIb30BaTh U3Y4YEHHBIN MOHATUHHBIN annapaT Kypca XUMHUH 0CJ1e
npeJiBapUTENbHOrO CTPYKTYPHUPOBAaHUS MaTepuasa



Tema 7. OCHOBHBI€E KJIaCChI
HeopraHu4ecKux
coeuHeHUu

(1149)

Knaccudukanysi HeOpraHM4eCKUX coeJUHEeHUMN.

Oxcuppbl: cocTaB, K1accudukanus (OCHOBHbIE, KUCOTHBIE,
*amdoTepHble, Heco1e00pa3yolHe Ha IpUMepe OKCUa
yriepoza Il nokecuaa asorta I, HomeHkiartypa. [lonyyenue*
OKCHJIOB (B3aMMogeWicTBMeE C BOLOM, KUC/IOTaMK, Le Iodamu).
OcHOBaHHs: cocTaB, K1accudukanusa (1eg04u U
HepacTBOPUMbIE OCHOBAHHUsI), HOMEHK/IATypa.

KucnoTer: coctaB, kiaccudukaiys, HOMEHKIATYpa, GU3UvecKue
Y XUMHUYeCKUe CBOMCTBA (B3aUMO/eHCTBHE C OCHOBHBIMU
OKCHJIAMH{ COJISIMM Ha IpUMepe COJITHON U CEPHOM KUCJIOT),
*crocoO bl osTy4eHus.* Psijy akTUBHOCTH MeTaJlJIOB.

Couu (cpefHME): HOMEHKIATYPA, *ClIOCOOBI MOTydYeHHs ™,
B3aHMOJeficTBHE cojieli ¢ MeTa/lJIaMU, KUCIOTaMH, ILIeJ04aMU 1
COJISIMH.

['eHeTHYecKas CBSI3b MeX/y KJlacCaMH HeOpraHU4YeCKHX
coesuHeHUH. ['eHeTHYeckue pAAbL [loHATHEe 06 aMbOTEpPHBIX
THJPOKCH/AAaX HAa NPUMepe LIMHKA U aJTIIOMUHUA. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHCTBHE C KUCJIIOTAMH U LI[eJ104aMH.
Pa3JjiokeHue IpU HarpeBaHUM.

AemoHcTpauuun

06pa3ubl HeOPraHUYECKUX BELLECTB Pa3JINYHBIX KIACCOB.
BsaumopeiicTBUe pacTBopa CEpHOM KUCIOThI C OKCU/,OM
megu(ID).

Peakuus HeHTpanusanuu.

BeiTecHeHHe O HOTO MeTaslja JpyruM U3 pacTBopa COJIH.

Na6opaTopHble U NpaKkTUYecKkue paborbl

JlabopaTopHbI€e ONBIThI:

B3anMoZeHCTBYE KUC/IOT C MeTa/lJIaMU.

[Tony4yeHre HEPACTBOPUMbIX OCHOBAHMH.

B3anmogelcTBYe HepaCTBOPUMBIX OCHOBAaHUH C KUCJIOTaMH.
PaznoxeHnue ruppokcuaa meau(Il) mpu HarpeBaHUH.
[IpakTuyeckast paboTa:

Ne 7. PelieHue aKcriepuMeHTaIbHBIX 33/1a4 110 TeMe «OCHOBHbIE
K/JIaCCbl HEOPTaHUYECKUX COeZiUHEHUI».

BbluncneHus
— 10 YpaBHEHUAM XUMHUYIECKUX peaKLLI/Iﬁ

Ompernernenre OCHOBHBIX KJIACCOB HEOP TAHMYECKUX COEAMHEHMH II0 IIa0JIOoHY .
CocraBiieHHE CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTAHWYECKHX COCIMHEHHH Ha
OCHOBE OTIP €[IETICHIIS .

Cocrapnenre (opMyJ1 OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COEAMHEHMH M Ha3bIBAHUE
KX 10 MEXy Hap OTHOU U TpMBUAIBHOM HOMEHKJIATY P€ C UCIONb30BaHUEM

OTIp eJIeNICHYS M TaOJHIIBI PAacTBOP UMOCTH.

Krnaccudmmp oBanre u3y9aeMbIX BEIIECTB 10 COCTaBY U CE0LCHEAM C OTIOP O HA
OTIP EJIENIEHNs], CXEMbI M TaOJIHITy PacTBOPMMOCTHL

CocraBneHne TabJMIBI TEHETUYECKHUX PSIJIOB U CXeMbl «I eHeTudeckasi B3anMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPTaHHMYECKUX COCJUHEHUID I0J PyKOBOACTBOM IEAarora.
[Ip orxo3up oBaHME CBOHCTB BEIIECTB Ha OCHOBE OOIINX XUMHUUYECKHX CBOHCTB

M3y YEHHBIX KJIACCOB, TPy I BEIIECTB, K KOTOP BIM OHH OTHOCSITCSI C HCHOJIb30BAHUEM
cxeMbl «I'eHeTHuecKas B3aHMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
COCJIMHEHUID» O] Py KOBOJCTBOM IIearora.

CocraBieHue MOJIEKY JIIp HbIX Y paBHEHUN p €aKIUi, WUIIOCTP UP y FOLINX XUMUYECKUE
CBOMCTBA M3YUYCHHBIX KJIACCOB U CNOCOObI NOYYEHUs BEIIECTB U3y YEHHBIX KIIACCOB,
TPy, @ TAK)KE TIOATBEP KIAIONIMX TEHETUIECKY 0 B3aHMOCBSI3b MKy HIMH, C
OIOp Oif Ha Bep OAIbHY 10 CXeMy B KaU€CTBE 3P UTEIbHOM ONOP bl

CocraBiieHHEe MOJIEKYJIpHbIX Y paBHEHUHI p eakIuii 110 cxeMaM ¢ IIp €IBap UTEIIbHbIM
00cCy XKIeHHeM BBIOOpa pearupy IOIINX BEIIECTB.

Brruucrienne 1o ypaBHEHUSAM XUMHYIECKHX P EaKLHi KOIUYEeCTBa, 00hEMA, MacChl
BELIECTBA 110 KOJIHMYECTBY, 00BbEMY, Macce peareHTOB I P O/Ly KTOB P €aKIIHH 110
aropUTMy .

[Inanup oBaHue U OCY IIECTBJICHUE HA TP aKTHKE XUMUYECKOI'O AKCIEp UMEHTa U
HaOTIONEHUS TIOJ] Py KOBOJCTBOM Y UHTENS.

@op My 1Mp OBaHHE BBIBOJOB IO P €3y IbTaTaM 3KCIIEp UMEHTa C MCTIOIb30BaHUEM
ONOPHBIX CIIOB.

@op My Hp OBaHME € MOMOIIBIO NEArora U BHIIOJIHEHNE TIp aBHII 0€30TacHOi paboThI B
71a00p aTOp MM TP U UCTIONB30BAaHNN XUMHYECKON TIOCY JIbI X 000Dy TOBAHMS.
Vcrionb30Banue Npu BHIMIOJHEHHN Y Y€0HBIX 3aJaHNH U B TIp OLiecce
HCCIIE0BATENbCKOM e TENbHOCTH HAy YHO-TIOITY JISIp HOM JINTEP aTy P bl XUMHYECKOTO
CoJep KaHys, CIIp aBOYHbIC MaTep Hallbl, pecy pcbl IHTep HeTa, ocy IecTBIEHHE BBIOOpa
NoJl, Py KOBOACTBOM II€Iarora.

BricTpanBanue pa3BépHy THIX MCHMEHHBIX U yCTHBIX OTBETOB C OTIOP OH Ha
nH}OpMarHIo U3 yueOHNKA U CIIP ABOYHBIX MaTep HaJoB, IPaMOTHOE HCIIOJIb30BaHNE
U3y YEHHOT'O MOHATHUIHOTO ammapara KypcaXdMHUH C HCTIOJIb30BaHUEM IUIaHa,
ONOPHBIX CJIOB, AJITOP UTMA.

Pazpen 3. llepuoanyeckuii 3akoH U Ilepuoguyeckas cucremMa XMMH4ecKUux 3/ieMeHTOB /. U. MeHgeeeBa.
CtpoeHue aToMOB. XUuMH4YecKas CBAA3b. OKHUC/IUTE/ILHO -BOCCTAHOBUTE/IbHbIE peakuuu (15 u)
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Tema 8. MepuoanyYeckmii 3aKoH n
Mepnopguuyeckana cucrema
XUMMUYECKUX dN1eMEHTOB

O. U. MeHpene-eBa. CrpoeHue
atoma (7 4)

[lepBble MOMBITKY K1acCUPUKALUN XUMHUUYECKUX 3J1€MEHTOB.
[IoHATHE O rpynnax cXoJHbIX 3J1eMEHTOB (1lje/104HbIe U
11eJI09HO3eMeJIbHble MeTaJlJlbl, TaJoreHbl, UHEPTHBIE Ta3bl).
*JJIeMEeHTbI, KOTOpble 06 Pa3yoT

aMmoTepHbIe OKCUABI U THAPOKCHBI*

[lepuonunyeckuit 3akoH u [lepuogu-yeckas cucrema
XUMHYecKux 31eMeHTOoB /l. U. Menpeseesa. [lepuoabl, rpynnsi,
noArpynmnsl. PU3nyeckuil cMbIC/I NOPSALKOBOrO HOMepa
3JIeMeHTa, HOMepPOB Nepuo/a U Pyl

CtpoeHure aToMoB. CocTaB aTOMHBIX AAep. *U3oTonbl*
dnekTpoHbl. CTpOeHHe 3/IeKTPOHHBIX 000/109€K aTOMOB NePBbIX
20 xMMHYecKUx 3jieMeHTOB [leprogryeckoil crucTeMbl

J. 1. Menpeneena.

XapaKTepUCTHKa XUMHUYeCKOro 3J1eMeHTa 10 eT0 TM0JI0XKEeHHIO B
[lepuonuueckont cucreme /I. . MeHnpeneesa.
*3aKOHOMEPHOCTH U3MEeHEeHHUsI CBOMCTB 3JIEMEHTOB MaJIbIX
[1epUO/I0B Y IVIaBHBIX NOATPYII B 3aBUCUMOCTHA OT aTOMHOIO
(mopsizkoBoro) HoMmepa.*

*3HaueHue [lepuoguyeckoro 3akoHa u [lepuouyieckoi
CUCTEeMbl XUMHUYECKUX 3JIEMEHTOB /J151 pa3BUTUS HAYKU U
npakTukd. JI. U. MeHzesieeB — y4€HBIH, ejaror ¥ rpaxJaHuH.*

AemoHcTpauumn

KopoTkonepuogHas U AJMHHONEpHUOUAHasA GOPMBbI
[leproanyeckol cCUCTEMbI XUMHUYECKUX 3J1eMEHTOB

J. U. MengeneenBa.

O3HaKoMJ/IeHHe C 06pa3IiaMy MeTaJJIOB U HEMETaJIJIOB.

Na6opaTopHble U NpakTUYecKkue paborbl

JlabopaTOpHBIH ONBIT:

B3anMmogelcTBYE I POKCHAA LIMHKA C PaCTBOPAMHU KUCJIOT U
i e049e
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PackpbiBaTb CMbIC/I TEPUOLUYECKOTO 3aKOHA 110/, PYKOBO/,CTBOM IleJarora.

[ToHMMaTh cyllecTBOBaHUE NEePHUOANUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYeCKUX
3JIeMeHTOB (M3MeHeHHe PaJiUyCoB aTOMOB U 3J1EKTPOOTPULATENbHOCTH) U UX
coeZJMHEHHUH OT NMOJIOKEHHUS B IepUOANYECKOH CHCTEeMe U CTPOeHHs aToMa C
HCII0JIb30BaHUEM CXEM U TaOJIHIL.

YcTaHaBIMBaTh CBA3b MEX/AY 10JI0KE€HHEM 3J1eMeHTa B IEPUOAUYECKON CUCTeMe
Y CTPOEHHEeM ero aToMa (cocTaB U 3apsj AJpa, ob1liee YHCI0 3JIeKTPOHOB U
pacnpe/jiesieHue UX 10 3JIeKTPOHHBIM CJ105IM) [0 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs CBOMCTB 3J1eMEeHTOB U UX COeJUHEHUH 10
rpynnam u nepuogam [lepuouyeckoil cucTeMsl ¢ IOMOLIbIO TeAarora.
XapakTepu3oBaTb XMMHUYeCKHe 3JIeMeHThbI NepBbIX TPEX NePHUOA 0B, KaJIns,
KaJIbLIUS IO UX MoJIoKeHUo B [lepuoguyeckoii cucreme /l. U. Meneneena.

CiefoBaTh NpaBUaM Ge3onacHoi paboThbl B J1abopaTOPUU IPU UCI0JIb30BAHUU
XUMHYECKOW MOCYyAbl U 060pyA0BaHUA MO, KOHTPOJIEM MeJarora.

BeicTpanBaTh pa3BépHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHdopMaIuio U3 yue6HUKA U CIPABOYHBIX MaTepHUAIOB, TPAMOTHO
KCI0JIb30BaTh U3y4YEeHHbIM NOHATUNHBINA annapaT Kypca XUMUHU 110c/e
CTPYKTypUPOBaHUS MaTepHasla C UCO0JIb30BaHUEM KIIHIIE.

Hcnonp3oBaTh NpY BBINOJHEHUH y4eOHbIX 3aflaHUH TEKCTbI y4e6HUKa Nocie
CTPYKTYPUPOBaHUS MaTepHasa, CipaBoyHble MaTepuabl ([lepruoanyeckyio
cHCTEMY XMMHYecKUX 3jieMeHTOB /. M. MeHjes1eeBa, Tab 1MLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBaHUH U CoJied B BOJe, 3J1eKTPOXMMHUUYECKUN pAJ, HAaNpshHKeHUH
MeTaJlJ10B).

Hcnonb3oBaTh NpY BBINOJHEHUH y4eGHBIX 3alaHUH U B IIpoliecce
HcC1e[0BaTebCKON [leTeIbHOCTH Hay4yHO-MONYJISIPHYIO JUTepaTypy
XUMHUYECKOTO COZep>KaHHs, CpaBOYHble MaTepHUaJbl, pecypchl MHTepHeTa mop
PYKOBOJICTBOM Ilejarora



Tema 9. Xumunueckas cBaAsb.
OKUCAUTENbHO-

BOCCTaHOBUTE/IbHbIE peakuuu
(84)

9 KJIACC

*JJIEKTPOOTPHULATENbHOCTE* aTOMOB XUMUYECKUX 3J1EMEHTOB.
XuMuueckas CBsi3b (MOHHAas1, KOBaJIeHTHas1 OJIIpHAsA U
KOBaJIEHTHAs HEMOJISIpHAs).

CTeneHb OKUCIEHUS.

OkucnuTebHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).[Iponeccer
OKHCJIEHUS U BOCCTAaHOBIEHUSA. OKUCIUTEN U BOCCTAHOBUTEJH.

OemoHcTpauuu
OKuC/IMTENIbHO-BOCCTAHOBUTEJ/IbHbIE peaKLMU: TOpEeHHE,
peakLuu pa3JioKeHHUs, CoeJUHEHUS

(2 u B HEenenro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEMsl)

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH [10J] pyKOBOACTBOM Iejarora.

OnpezesnsiTb BUJ XUMUYECKOW CBSI3U B COEZJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpezessaTh CTeNeHb OKUCIEHUs] XMMUYECKOro 3J1eMeHTa 110 GopMyJie ero
CoeIMHEeHM C UCII0JIb30BaHUEM aJITOPUTMA.

OnpenensiTb 3/1eMeHT (BeIeCTBO) — OKHUC/IUTEJb U 3JIEMEHT (BeLecTBO) —
BOCCTaHOBUTE/Ib.

O6BACHATD CYLHOCTb MPOLIECCOB OKUC/IEHUSI U BOCCTAHOBJIEHHUSI.

CoCTaB/ISATh 3JIEKTPOHHBIN 6aJIaHC C Y46TOM YMCJIA OTAAHHBIX U HPUHATHIX
3JIEKTPOHOB.

CocTaB/IATh ypaBHEHHE OKUCIUTETbHO-BOCCTAHOBUTEILHOM peaKI MU 10
aJITOPUTMY pa360pa OKUCIUTENbHO-BOCCTAHOBUTEIBHON PeaKLHH.

Hcnosib30BaTh MPH BBIMOJHEHUU yUe6HBIX 3aJaHUH TEKCThI yuebHUKA 110CIe

CTPYKTypUPOBaHUSI MaTepHasla, CipaBoyHble MaTepHasbl (IEPHUOANYECKYI0

CHCTeMY XUMHUeCKUX 3seMeHTOB /l. U. MeHnzeneeBa, Tab MLy pacTBOPUMOCTH

KHCJIOT, OCHOBAaHHUH U cosiell B BOJie, 3/1eKTPOXUMUYECKUH PAJ HANPSKeHUH

MeTaJlJoB).

MpumepHbie Tembl,
pacKpbiBalowWwyme AaHHbIN pasgen
nporpammbli,

M KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX usyuyeHue

OCHOBHOEe cogepKaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Pa3gen 1. BemecTBO M XMMHU4YecKH e peakuu (17 4)

33




IloBTOpEHue U yriiy6ieHue
3HaHM 1 OCHOBHBIX pa3/ie/I0B
Kypca 8 Kj1acca

(54)

[lepuoguyeckuil 3akoH. [leprognyeckasi CUCTEMa XUMHUYECKUX
anemeHToB /l. U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB XUMHUYECKUX 3J1EMEHTOB NEPBbIX TPEX
[1epHO/I0B, Kalus, KaJblUd U UX

COeJIMHEHUH B COOTBETCTBUHU C IIOJIO’KEHHEM 3JIEMEHTOB B
MepUoUYECKON CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccudpukanus v HOMeHKJIaTypa HEOPTaHUYECKUX BeIeCTB
(MexxayHa-poAHas M TpUBUA/IbHAsA). XUMUYeCKUe CBOMCTBA
BellleCTB, OTHOCSAILUXCS K pa3J/IM4YHbIM KJ1accaM HeOpTraHU4eCKUX
coeJMHEHUH, UX TeHeTUYeCKas CBA3b HeOpraHUYEeCKUX BelleCTB.
CTpoeHue BelecTBa: BUAbl XUMHUYECKON CBSI3U U THUIIbI
KPUCTAJIJIMYECKUX PEIETOK. *3aBUCUMOCTb CBOMCTB BEILECTB OT UX
cTpoeHuUs.*

JleMOHCTpanuu

1. Mozenu KpUCTalJINYeCKUX pelléTOK HeOpraHUYecKuX BellecTB.
2. KopoTkonepuoiHast ¥ AJIMHHONEPUOAHAS GOPMBI
[leprogudeckoit cUCTEMbI XUMUYECKHUX 3JIEMEHTOB

/. U. MeHnpaeneeBa

XapaKkTepHU30BaTb XUMUYECKHE 3J1eMEHThI IEPBbIX TPEX IEPUO0B, KaJlus U
KasIbLIUS IO UX MoJiokeHUo B [lepuoauyeckoii cucreme /. U. MeHzeneeBa c
OIOpOi Ha aJITOPUTM.

KinaccuounupoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHe BellleCTBa U3y4e HHbIX
KJIACCOB C OMOPOH Ha CXeMy, TabJIHIy PaCTBOPUMOCTH.

OnuchiBaTh 06I[MEe XUMHUYECKHE CBOMCTBA BEIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPXK/JATh CBOMCTBA NPUMEPAMH MOJIEKYISIPHBIX YPaBHEHUN
XMMUUYECKUX peaKUul C OIOpol Ha CXxeMy.

OnpefensiTb BUJ, XUMUYECKON CBSI3U U TUI KPUCTATJINYECKON pelléTKU
BellleCTBa C ONIOPOM Ha CXeMy.

[IporHo3vpoBaTh CBOMCTBA BelECTB B 3aBUCHUMOCTH OT UX CTPOEHMUS OCie
npeBapUTebHOrO pa3bopa.

BricTpauBaTh pa3BEpHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha
MHPOpMaI Mo U3 yue6HUKA U CIPaBOYHbIX MaTepUasoB, F[PaMOTHO
KCN0J1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapat Kypca XUMHHU.

Wcnonb30BaTh MPU BBINOJHEHHUH YYe6HBIX 33IaHUH U B IIpoLiecce
HCC1e10BaTENbCKON AesITeJIbHOCTH Hay4YHO-NONYJISIPHYIO IMTEPATYPY
XHMMUUYECKOTO COZEPKaHUs, CIPAaBOYHbIE MaTepHUasbl, pecypcbl UHTepHeTa
MO/l PYKOBOZACTBOM Iejarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XHUMHUYECKHX peaKkiy i
(44)

Knaccudukanys XMMUYECKHUX peaKl i 110 pa3JIMYHbIM IPU3HAKaM
(mouucIy ¥ cocTaBy y4acCTBYIOUIMX B PeaKL MU BeIeCTB, *11o
TenJI0BOMY 3¢ deKTy, 10 U3MEeHEHHUIO CTeNIeHel OKUCIeHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PATUMOCTH, 110 Y4aCTHIO
KaTajausaTopa).*

*JK30- ¥ 3H/JJ0TEPMUYECKUE PEeAKIUH, TEPMOXUMHUYECKHE
ypaBHeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKOH peakuuu. [loHsATHE O
rOMOreHHBIX M reTepPOreHHbIX peakuusax. [loHATHe 06 06 paTUMBbIX
Y HeOOPATUMbIX XUMHUYECKUX PeaKLUsX. [[OHATHE 0 XUMHUYeCKOM
paBHOBecHU. PaKTOpPHI, BAUSAIOLIME HA CKOPOCTh XUMHUYECKOH
peakLMy U I0JIOKEeHHe XMMUYECKOT0 paBHOBeCHs.*
OKHUC/IMTE/IbHO-BOCCTAHOBUTEJIbHBIE PeaKLHHU (3J1eKTPOHHBIN
6a/1aHC OKUCJINTENbHO-BOCCTAHOBUTEIbHON peaKLUH).

JleMoHCTpauuu

1. 3aBUCHMOCTb CKOPOCTHU XUMHUYECKOH pPeaKLUU OT Pa3JIUIHbIX
¢dbaxTopoB.

2. Bo3pelicTBUe KaTaju3aTopa HAa CKOPOCTb XMMHUYECKOW peaKLUu.
3. [IpuMepbl HEOOPATHUMBIX U 06 PATUMBIX PEAKITUH.

4. CMeleHHe paBHOBECHS] XUMUYECKOU peaKIuu.

BbiuncieHu s
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB WU
NPOAYKTOB 110 YDaBHEHUAM XMMUYECKUX peaKLui

PacKpbIBaTh CMBIC/ U3y4aeMbIX IOHATHH U NPUMEHSTD 3TH NOHATHUS IPU
OINMCAHUU CBOMCTB BelLeCTB U UX MpeBpalleHUH.

KnaccupunupoBaTh XUMHUYECKHUE PeaKIUH 10 Pa3JIMYHbIM TPU3HAKAM.

YcTraHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOH peaKLUH OT Pa3JIMYHbIX
¢$baKTOpOB MOA, PYKOBOACTBOM YUYUTEJIS.

[IporHo3MpoBaTh BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MpeBpalleHUul B
Pa3JIMYHBIX YCIOBUSIX TOCJIE MTPeiBAPUTETbHOM paboThI.

OnpepensiTb OKUCAUTENb U BOCCTaHOBUTe b B OBP.

CocTaB/IATh 3J1€KTPOHHBIN 6aJIaHC peaKIUH.

[Ipou3BOAUTH BLIYUCIEHUS 10 XUMUYECKUM YPaBHEHUSM I10 aJITOPUTMY.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
HHbOpMaLUIO U3 yYeGHHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCMOIb30BaTh U3yYeHHbIA NOHATHHHBIN anmnapar Kypca XUMHH [ocjie
npeJBapUTEbHOIO CTPYKTYPUPOBAaHUS MaTepuasa.

HUcnonb30BaTh MPU BbIIIOJHEHHH yue6HbIX 3a/laHUMN U B Ipolecce

HCC/IeIOBAaTENbCKON J1eATE/IbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATYPY

XUMUYECKOTO COZlEprKaHUs, CIPaBOYHbIe MaTepHaJIbl, pecypchl UHTepHEeTa

I1ocjie KOHCYJIbTallU¥U C reJaroroM.
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Tema 2. d1eKTpouTHYeCcKasd
Aucconuanya. XuMHYecKue
peakuMH B pacTBOpax

(84)

Teopus 3JIEKTPOJUTHIECKON AUCCOLUALMH. DJIEKTPOJUTHI U
He3JIeKTpouThl. KaTHoHBI, aHMOHBL *MexaHHU3M JHUCCOLUAIUU
BeleCTB C pa3JINYHbIMU BU/IaMU XUMHUYECKOU cBs3U. CTemneHb
aucconuanuun.* CUJbHBIE U C1a0ble 3JI€KTPOJIUTHI.

Peaknuy noHHOro 06MeHa, yCJI0BUS UX IPOTeKaHHUs1. FloHHbIe
ypaBHEHUs peaKLui.

XuMHYECKHEe CBOMCTBA KUCJIOT, OCHOBAaHUHU U COJIEH B CBETE
npeJicTaBJeHuH 06 3JIEKTPOJUTHYECKOU Aucconuanuu. Cpesa
pactBopa. [loHsITHe 0 THAPOJIKU3e COJIEM.

KavecTBeHHbIe peaKL UK Ha KATHOHBI

Y aHUOHBI : XJIOPUZ-, 6pOMHUJL, HO3UJ-, CyIbdaT-, KApHOHAT-,
cuuKaT-¢pocdaT- aHUOHbI, TH/POKCU/[-HOHbl KaTHUOHbI aMMOHUS,
MarHus, Kajablysl, aJIOMUHUS, XKese3a 2+, 3+, [[UHKa,
NPHUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX..

JleMOHCTpauuu

JyeKTpUYecKasi IPOBOJUMOCTb PACTBOPOB BEILECTB; JIBUKEHHE
HOHOB B 3JIEKTPUYECKOM IOJIE.

OnBbIThI, WIJIOCTPUPYIOLI e TPU3HAKU POTEKAHUS peaKL Ui
HOHHOr0 o6MeHa.

OnbITHI IO ONpe/ie/IeHHI0 CPeibl B pacTBOpax coJied (xsiopuzja
HaTpus, KapOboHaTa HATPHs, XJIOpUAa IUHKA).

JlaGopaTopHble U NpaKTUYecKue

pa6oThl

JlabopaTOpHBIN OIBIT:

Ne8Peakuuy HOHHOTO 0O6MeHa B pacTBOpax 3/1eKTPOJIUTOB:
cynbdaTta mepu(ll)

Y EJ104M, KapOOHATa HATPHS U CONISIHOM KUCIOTBI, peaKLus

HeﬁTpaanauuH MeXxAay ruApOKCUZOM Kaslud U COJISTHOW KUCJIOTOM.

Ne9. KauyecTtBeHHble peaKuum Ha MOHbI B paCTBOpe.

[IpakTuyeckas pa6ora:
Ne 1. PemreHuie akcnepyuMeHTa/IbHBIX 33/1a4 [10 TEME.

BbiuncieHu st
— 110 YpaBHEHUSIM XUMUYECKUX peaK Uil

PackpbIBaThb CMBIC/ U3y4aeMbIX IOHATHH, a TakKe CMbIC/ TEOPHUHU
3JIeKTPONIUTUYECKOHM AHCCOLMaLlUM C OIIOPOM Ha CXeMBI.

O6BACHATb NPUYMHBI 3J1EKTPONPOBOJ -

HOCTH BOZJHBIX PaCTBOPOB C MOMOILbIO NTejiarora.

CocTaBATh ypaBHeHHS AUCCOLMALMM KUC/IOT, 1 eJI04el U cojleH, MoJIHbIe
Y COKpallléHHble MOHHbIE YPAaBHEHUA XUMHYECKUX PeaKL Ui HOHHOTO
obMeHa.

[lnaHMpOBaThL U OCYILeCTBAATh Ha NPaKTUKe XMMUUYeCKHe 3KCIIepUMEHTHI,
NpPOBOAUTDb HAabJII0leHus, ies1aTh BbIBOZbI 110 pe3yJibTaTaM 3KCIlepUMeHTa
nocJjie NpeJBapUTeJbHOH paboThl.

CnenoBaTb IpaBUaM 6€30MaCHOM paboThI B J1Ia60OPaTOPUU IIPU
HCMOJIb30BaHUH XMMUYECKOH MoCy/ibl M 060pY/I0BaHHs 10, KOHTPOJIEM
nejarora.

[Ipon3BOAUTE BEIYMCIEHHS 110 XMMUYECKUM ypaBHEHUSAM.

BeicTpanBaTh pa3BEépHyThIe NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaLHMIO U3 yueGHNKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN annapaT Kypca XMMHUHU 110CJ1e
npeJBapUTeJbHOIO CTPYKTYPHUPOBaHHUsI MaTepHyaa.

Hcnonb3oBaTh NpU BbIIOJHEHUH yuyeOHbIX 3alaHUM U B IIpoLecce
UcCIe/0BaTeIbCKON [1eATe/IbHOCTY HayYHO-MOMYASPHYIO JUTepaTypy
XUMHYECKOr0 COZep KaHHus, CpaBOYHble MaTepHuaJbl, pecypcbl MHTepHeTa
1ocJie KOHCYJIbTAlluM C IIelaroroM.

Pa3gen 2. HemeTtas/Uibl U UX coeJUHEHUA (24 4)
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Tema 3. O61as
XapaKTepUCTUKA XUMUYECKHX
3jieMeHTOB VIIA-rpynnel.
l'asorensl

(44)

061u1as XxapaKTEPUCTHUKA rajoreHoB. OCO6EHHOCTH CTPOEHUS
aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /151 HUX CTelleH!
okucieHus. CTpoeHue U pU3NYECKHEe CBOMCTBA MPOCTHIX

BellleCTB — raJloreHoB. XUMHUYecKre CBOWCTBA Ha IpUMepe XJopa
(B3amMogeiicTBHE ¢ MeTaslJlaM1, HeMeTaJlJIaMH (BOLOPOZOM U
KucaopoioM),*menodamu*). XsopoBogoposa. ConsiHast KUCI0Ta,
XUMH4YeCKHe CBOMCTBa, *nosydeHue*, npuMmeHeHue. KauecTBeHHbIe
peaki M1 Ha raJIorTeHU/-UoHbL. */[eficTBUe XJ10pa U XJIOPOBO/0POAa
Ha OpraHu3M ueJsioBeKa.* BackHeHIIMe XJIOpU/Ibl U UX HAXOXK/IeHUE B
npupoze.

JleMOoHCTpauuu
BusieoMmaTepurabl: raJioreHbl U UX COeJMHEHMSL.
06pa3Lbl XJT0PUL0B.

JlaGopaTopHble U NpaKTHYecKHue paGoThl
JlaGopaTOpHBIHA ONBIT:

PacnosHaBaHMe XJ1I0pU/ -MOHOB.

[IpakTuyeckas pa6ora:

Ne 2. [Tony4yeHHe COJSTHOM KUCJIOTHI, U3yYeHHe eé CBOUCTB.

BoruuciieHus
10 YypaBHEHHUAM XUMHUYECKUX peaKUil.

OG6BACHATH 00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX
COoeIMHEHUH B IpeJiesiaX MaJlblX IEPUO/0B U IJIaBHBIX O PYIIIT
[TepuoauyecKoii cucTeMbl XMMUYECKUX 3JIEMEHTOB C yYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTb QU3NYECKHe U XMMHYeCKHe CBOWCTBA MPOCTbIX BEIleCTB
rajJloreHoB (Ha NpHUMepe XJI0pa) U CJIOKHBIX BeIleCTB (XJI0pOBOJOPOAa,
XJI0pXJia HAaTPHs), CNOCO6bI UX MOJIyYeHus], IPUMEeHeHNe U 3HaUYeHNe B
HPUPOZE U XKU3HU YeJIOBEKA I10C/Ie CTPYKTYPUPOBaHHUsS MaTepUaa.

OnpenessiTh raJloreHU/-HOHBI B PACTBOPE C UCI0Jb30BAHUEM TaGIULbI
"XapakTrepHble peaK U1 Ha aHUOHBI".

[In1aHMpPOBATB U OCYIeCTBJIATb HAa MPAKTHKe XUMHUYeCKHe 3KCIIepUMEHTHI,
NPOBOAMTD HAGIIOIEHHUS, ZleJIaTh BBIBOJbI 10 pe3y/IbTaTaM IKCIeprMeHTa
nocJie npeJiBapuUTebHON paGoThI.

Tema 4. O61as
XapaKTepUCTHKA XMMHUYECKUX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeanHeHus (5 4)

06 uas xapaKTepUCTUKa 31eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHs aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /11 HUX CTelleH!
okucseHus. CTpoeHue U GpU3MYECKHEe CBOMCTBA MPOCTHIX

BellleCTB — KHUC/I0PO/a U CepBhl.

AnnorponHele MOAUGUKALMY KUCIOPOAA U Cepbl. XUMUYeCKHe
CBO¥CTBa cepbl. B3anMozeiicTBUe ¢ HeMeTa/lJlaMH - BOJJOPO/IOM U
KHUC/I0pPOJI0M, MeTaJlJlaMy, KOHIeHTPUPOBaHHBIMU a30THOH U
cepHoH KucaotaMmu. CepoBOoAOpOJ, CTpoeHue, PU3ndecKue

OG6BACHATD 0011M€e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C OOpPOH Ha cxeMy "Hi3MeHeHMe paJjUyCcoB B
nojrpymnmax”.

XapakTepur3oBaTh GU3UYECKHE
Y XMMUYeCcKHe CBOMCTBa NMPOCTOrO BellecTBa cephbl U eé coeiUHEeHUH
(cepoBozOpoAa, OKCH0B Cepbl, CEPHOM KUCIOTHI, Cyab(PATOB), CIOCOOBI UX
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Y XUMUYeCKHe CBOMCTBA (KHC/IOTHBIE U BOCCTAHOBUTEJIbHBIE).
OKcHJbI Cepbl KaK MPeACTaBUTENH KUCIOTHBIX OKCH/0B. CepHast
KUCJIOTa, PU3UYECKHe U XMMUYeCKHe CBOMCTBA (061iMe KaK
HpeJCTaBUTEJIs Kilacca KUCIOT U *cnenuduyeckre*), npruMeHeHUe.
CepHucTast KUCJI0TA.

*XUMHYecKre peakKIuHy, JexXaljle B OCHOBe MPOMBILIJIEHHOTO
crioco6a MoJly4eHHs: CepHONM KUCIOThI. ANnapaThl U IPOTeKalol e B
HUX MpoLecchl (Ha MprUMepe MpOXU3BOJCTBA CEPHOM KUCIOThI).*
CoJ1u cepHOH KUC/IO0ThI, KaueCTBeHHas peaklys Ha CysbdaT-HOH.
HaxoxzaeHue ceprl U eé coejuHEHUH B npupoje. *XuMmudeckoe
3arps3HeHue OKpYyKarollei cpefibl coeIUHEHUAMH Cepbl
(kuC/IIOTHBIE AOXK/H, 3aTPSI3HEHME BO3/1yXa U BOJJOEMOB), CIOCOObI
€ro npezAoTBpalieHus.*

JleMOHCTpanuu

Konnekuuu (BuseomaTepuasbl): cepay eé coeiUHEHU.
O6yriiMBaHMe caxapa IoJ, AeHCTBUEM KOHLIEHTPUPOBAaHHONU CepHOMN
KHCJIOTBI.

JlabopaTopHble U IpaKTH4YeCKHe PaGoThbl

JlabopaTopHbI€ OIBITHI:

O6HapyxeHue cynbdaT-HOHOB.

B3auMopelicTBue pa3baBIeHHONU CEPHON KUCIOTHI C IJMHKOM.
Beruuciiennsa

110 YpaBHEHHUsIM XMMHUYeCKUX PeaKL 1

[oJIyYyeHHUs], IpMMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKHU3HU YesJI0BeKa C
OIIOpOY Ha CXeMy U IJIaH.

OnpenensiTb HaJu4yKe CyJ1bGaT-HOHOB B PacTBOPE.

O6BACHATD CYIIHOCTb 3KOJIOTMYECKUX MP0G6JIeM, CB3aHHBIX € llepepaboTKOH
CoeJMHEHUH cepbl Noc/Ie CTPYKTYPUPOBAHUA MaTepHala.

[I1aHMpPOBATE U OCYIECTB/IATh HA MPAKTUKE XUMUY€ECKH e IKCIepUMEHTHI,
NPOBOAWTD HAGIIOAEHHUS, ZleJIaTh BEIBO/bI 10 pe3y/ibTaTaM 3KCIIepHMeHTa.

CienoBaTh MpaBuJaM 6€301acHOM paboThI B 1ab0paTOpUM IpU
MCII0JIb30BaHUM XMMHUYECKOH MOCyibl U 060pY/10BaHUS 110/ PYKOBOZCTBOM
nejarora.

[IpoM3BOAUTD BBIYUC/IEHUSA 110 XHMHUYECKUM YPaBHEHUSM 110 aJIFOPUTMY.

Hcnonp30BaTh NPU BBIIOJHEHUH y4eOHbBIX 3aJaHUH TEKCThI Y4eOHUKA,
cripaBoyHble MaTepuaJbl ([leproAUYECKYI0 CUCTEMY XMMHYECKUX
asneMeHTOoB /I. U. MeH/e1eeBa, TabJIMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAaHMHU U coJiel B BOJie, 3J1eKTPOXUMUYECKUH PsJ| HANPSHKeHUN
METaJIJIOB).

Hcronp30BaTh NpH BBIITOJIHEHUH Y4e6HBIX 3aJaHUI U B ITporiecce
WCCJIe/10BaTE/IbCKOH J1eTeIbHOCTH HAyYHO- IONYJISIPHYIO0 IUTEPATYPY
XUMHUYECKOT0 COJlepKaHUsL, CIPaBOYHbIE MaTepHaJIbl, pecypcbl UHTEpHETA
10CJIe KOHCYJ/IbTAl MU C I1e/jaroroMm
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Tema 5. 06man
XapaKTepHUCTHKA XMMHUYECKUX
3JieMeHTOB VA-rpynnel. A30T,
docdop u ux coesrHeHUs
(74)

O61mas xapaKTepHUCTHKa 31eMeHTOB VA-rpymnnbl. Oco6eHHOCTH
CTPOEHHs ATOMOB 3THX 3J1EMEHTOB, XapaKTePHbIe JJIst HUX CTENEHU
OKHCJIEHHUSL.

AsoT, pacripocTpaHeHHe B Npupoze, usandyeckue U XUMHUYECKHe
cBoiicTBa. KpyroBopot aszota B Ipupoze.

AmMuak, ero ¢pusrdeckre U XMMHUYeCKHe CBOMCTBA, MOJIydeHUEe U
nprMeHeHue. Coiu aMMOHUS, UX GU3NYECKHe U XUMUYECKHe
CBOHCTBa, NpuMeHeHHe. KauecTBeHHasl peaKiysi Ha MOHbI aMMOHHUSI.
A3o0THas KUC/10Ta, eé pusnyecKde U XMMUYECKUe CBOMcTBa (061iue
Kak [pe/iCTaBUTeJIs Kacca KUCIOT U *cnenuduyeckue®).
*AsoTHCcTas KUCJI0Ta. Mcnosb3oBaHMe HUTPATOB U COJled aMMOHUSA
B KayecTBe MUHepaJIbHbIX Y00 peHnit.*

XuMHYecKoe 3arpsi3HEHUE OKPYKaloL el cpe/ibl coeJUHEHUSIMU
a30Ta (KUCJIOTHBIE JJOX/ M, 3arpsi3HEHHE BO3/1yXa, TIOYBbI U
BOJIOEMOB).

®ocdop, *annorponHele Mopudukanuu pocpopa*, usuyeckue u
XHMMHYECKHe CBOKCTBA.

Okcug, docdopa(V) u docoopHas kuciaora, dpusnyeckue u
XUMHYeCKue CBOMCTBa, *nonydyeHue.* *KadecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosnb3oBanue GpochaToB B KaueCTBe MUHEPAIbHBIX Y400 peHU.*
3arpsisHeHUe NPUPOAHBIX BOJ0EMOB dpocdaTamu.

JleMOHCTpanuu
Konnexuuu: dpochop U X coeiUHEHUS.
B3aumopeicTBUe KOHLIEHTPUPOBAHHONW a30THOM KUC/IOThI C MeJblO.

JlaGopaTopHble U IpaKTH4YeCKue paboThbl

JlabopaTopHbI€e ONBIThI:

1. BsaumogeiicTBYE Coielt aMMOHHUS C IEJIOYBIO.

2. 03HakoMJIeHHE C 06pa3aMu a30THBIX U GocHOPHBIX Y100 peHUM.
[IpakTHyeckas pabora:

Ne 10. [ToryyeHHe aMMUaKa, U3y4YeHHEe ero CBOUCTB.

BbiuncieHu s
110 ypaBHEHUSIM XUMUYECKUX peaK Ui

O6BACHATH 0061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-
TPYIIIBI U UX COEJUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb QU3NYECKHE U XMMHYECKHEe CBOWCTBA MPOCTbIX BEIECTB
asoTa u ¢pocdhopa U UX COeJUHEHUH (aMMHUaKa, cosiell aMMOHHS, a30THOH
KHUCJIOTBI, HUTPATOB, oKcuza dochopa(V) 1 dpochopHON KUCIOTHI,
docdaToB), ciocobb! UX MOJSyYeHHUs], TPUMEHEHNe U 3Ha4YeHNe B IPUPO/e
Y )KU3HU YeJIOBeKa C UCIO0JIb30BaHUEM CXEMBI.

OnpenensiTb MOHbl aMMOHUSA U $pochaT-UOHBI B pACTBOPE C UCHOJIb30BaHUEM
TabuLbl "XapaKTepHble peaKL My Ha KATUOHbI U aHUOHBI".

O6BACHATD CYILIHOCTb 3KOJOIMYECKUX MPO06JIeM, CBA3AHHBIX C HAXOXK/eHHEeM
coelMHeHUH a30Ta U pocdopa B OKpyxarolel cpefe.

[I1aHUpOBaTh U OCYLECTBAATh Ha MPAaKTHUKe XMMHYeCKUe 3KCIIepUMEHTHI,
HPOBOJUTb HAGJIIO/IeHUS, Je/1aTh BBIBOZbI 10 Pe3y/IbTaTaM 3KCIIepHU-MeHTA.

CienoBaTb MpaBuJaM 6e30nacHOM paboThl B 1ab0opaToOpUM IpU
UCII0JIb30BaHUHM XUMUYECKOH IOCy/Abl U 060py/L0BaHUA.

[Ipon3BOAUTE BEIYUCAEHHS 110 XUMUYECKUM YPaBHEHUSM.

Hcronp30BaTh NPU BBIIOJHEHUH yYeOHbBIX 3aJaHUH TEKCThI Y4eOHUKA,
CIIpaBOYHbIe MaTepHUasIbl (IePUOAUYECKYIO CUCTEMY XUMHUYECKUX
aseMeHTOB /. . MeHesieeBa, TabJIMIy PaCTBOPUMOCTH KUCJIOT,
OCHOBAHMH U coJiel B BOJe, 3/71eKTPOXMMUUYECKUM psf HanpshKeHUH
METaJJIOB).

Hcronp30BaTh NMpU BLIIIOJHEHUH yuyeOHbIX 3alaHUH U B IIpoliecce

WCCIeJ0BaTEIbCKOH J1esITe/IbHOCTY Hay4YHO-IOMYJ/ISIPHYIO JTUTEPATYpy

XUMHUYECKOTO COZlep>KaHHs, CpaBOYHble MaTepHaJibl, pecypcel UHTEpHeTa

Imocjie KOHCyJibTalluy C neJaroroM

Tema 6. O6111as0 XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsi.

Yriiepoa U KpeMHUI U UX

Yrnepon, ansnorponHble MogudUKaMy rpaduT, aamas.
B3anMoZeHCTBYE C MeTa/lJIaMy, HEMETaJJIaMHy,
KOHLEHTPHUPOBAaHHBIMHU a30THOM U CEPHOW KUCJIOTaMH,
pacrnpocTpaHeHue B IpUpojie, PU3nyecKre U XUMHUYeCKHe

O6BACHATH 001IMe 3aKOHOMEPHOCTH B U3MeHEHHH CBOKCTB 3JieMeHTOB [VA-
TPYIIbI U UX COEUHEHUU C YIYETOM CTPOEHUS] UX AaTOMOB.

XapakTepur3oBaTh QU3UYECKHE U XUMUYECKUE CBOMCTBA MPOCThIX BEILECTB
yIJIepoZia ¥ KpEMHUs U UX COeIJUHEHUH (OKCHUJIOB yTJIepoAa, yroJbHON
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coeJMHEeHN A
(84)

cBoiicTBa. Afcop61us. KpyroBopoT yriepoja B mpupoje.
OKcuAbl yrieposa, ux GUsnyeckre U XUMUYECKUE CBOMCTBA, UX
JlelicTBUE Ha KMBble OPTaHU3 MBI, I0JIyYeHHE U IPUMEHEHHE.
*JKoJiorudecKrie Mpo6JieMbl, CBI3aHHbIe € OKcuAoM yriaepoza(IV);
rUnoTe3sa rJ106aJ1bHOrO NOTEN/IeHUA KIMMaTa; NapHUKOBBIN
adpoekr.*

YrosibHas KUCJIOTa U €€ coJiy, UX puanyecKkue ¥ XMMHUYecKue
CBOMCTBA, MOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakuus Ha
Kap6OHAT-UOHBL

*[lepBoHaya/IbHbIE TOHATHUSA 00 OPraHUYeCKUX BelLlecTBaX KaK O
COeJJMHEHHUSIX YIJIepo/ia: 0COG@HHOCTH COCTaBa U CTPOEHHS.
[ToHsATHE 0 GUOJIOTMYECKU BaXKHBIX BEIlECTBAX: XKUPAX, OesKax,
yrieBojax. MaTepuasbHOe €JUHCTBO OPTaHUYECKUX U
HeOpraHUYeCKUx CoeJUHeHUN.*

*KpeMHUH, ero rsnveckue U XMMHUYECKHe CBOWCTBa (Ha mpHUMepe
B3aMMOJ,eHCTBYA C MEeTA/JIaM{ U HEMeTa/lJIaMH ), [ToJIy4eHNe U
IpHUMeHeHue B 3JIeKTPOHHUKe.*

*CoeiMHEeHMS KpeMHUs B npupoje. O61ire npecraBieHus 06
okcue kpeMHus(IV) u kpeMHueBoH Kucaore. CUIMKATBI, UX
UCII0JIb30BaHHE B OBITY, MeJUIIMHE, 1P OMBIILIJIEHHOCTH.
BakHei1Ke cTpouTeIbHble MaTepHUaJIbl: KEPAMHUKa, CTEKJIO,
I[eMeHT, 6eTOH, KeJsie306eToH. [Ipo6/ieMbl 6€30macHOro
HCIOJIb30BaHHUsl CTPOMTEIbHBIX MaTepPHaJoB B OBCeHEBHOM
KU3HU.*

JleMOHCTpanuu

Mopgeu KpUCTalJIMUeCKUX pelléToK ajMasa, rpaduTra, MoJIEKyJIbl
dynnepeHa.

Apncop6uus pacTBOpEHHBIX BEIleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpotuBoras.

BuseomaTepuasbl: CUJIMKAaTHAsA NPOMBIIIJIEHHOCTD.

Mogeiv MosieKyJ1 OpraHU4eCcKUX BellecTB.

JlaGopaTopHble U IpaKTH4YeCKHe PaboThbl

JlabopaTOpHBIH ONBIT:

KauecTBeHHas peakiysi Ha Kap6 OHaT-UOH.

[IpakTuyeckre paboThI:

Ne 11.Tlosny4yeHue yraeKUca0ro ra3a U U3ydeHue ero CBOMCTB.
KavecTBeHHast peakijys Ha Kap 6 0HaT-HOH.

Ne 12. PemieHue skcliepuMeHTa/IbHbIX 3a/,a4 1o TeMe «HeMeTasibi».

Boruyuciienus
110 ypaBHEHUSIM XUMHUYECKUX PeaKL UM, eciu O UH U3 peareHTOB
J1aH B BUJle BOJHOTO pacTBOpa C U3BECTHOW MaCCOBOM A o0Jel.

KHUC/IOTBI, KapOOHATOB, OKCH/Ia KPeMHHUS], KPEMHHUEBOH KUCJIOTHI,
CHUJIMKATOB), CIOCOGBI UX MOJyYEHHs], IPUMEHEHHE U 3HAUYEHHUE B IpUpoOJie
Y )KU3HH YeJIOBEKa.

OnpenensaTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

OOGBACHATD CYLHOCTb 3KOJIOTMYECKUX MPO6JIEM, CBA3aHHBIX C HAX0XK/JeHUEM
YTJIEKUCJIOTO Tra3a B OKpYy»Kalolllel cpejie.

WnnrocTpupoBaTh B3aUMOCBSI3b HEOPTaHUYECKUX COeAUHEHUH yrieposa u
OpraHUYeCKUX BeLeCTB 10/, PYKOBOACTBOM YUYMTEJIs.

[I1aHMpPOBATB U OCYILLECTBJIATb HAa IPAaKTHKe XUMHU4YEeCKHe IKCTIePUMEHTHI,
HNPOBOJUTb HA0JII0leHH, [1eJIaTh BBIBO/bI 110 pe3yJibTaTaM 3KCIIepUMEHTA
rocJie npeJiBapUTeNbHON paGoOThI.

CienoBaTh MpaBuJaM 6€301acHOM paboThI B J1a60paTOPUU IPU
MCII0JIb30BaHUM XUMUYECKOH MOCYZAbl U 060pY/0BaHUS.

Hcnosb30BaTh NpH BEINOJTHEHUH Y4e6HBIX 3a/laHUH TEKCTbI yUeOHUKA,
cripaBo4Hble MaTepuassl ([lepruogrudecKyro cucTeMy XHUMUYeCKUX
asneMeHTOB /I. U. MeH/je/1eeBa, TabIHMIy paCTBOPUMOCTH KHCIIOT,
OCHOBAHMH U coJiel B BOJl€e, 3/1eKTPOXUMUYECKUM psifi HAPsDKeH Ui
METAaJIJIOB) [10C/Ie KOHCY/IbTALlMU C eJaroroMm.

Hcnosib30BaTh NpH BEINOJHEHUH Y4e6HBIX 3aZlaHUH U B IIpoLiecce
UCCJe/10BaTeIbCKOH Z1eATeIbHOCTH HAay4YHO-NIONYJIAPHYI0 JIUTEPATYPy
XUMHYECKOI0 COZep KaHuUs, CIPaBOYHbIe MaTepHUaJibl, pecypchl MHTEpHETa
nocsie KOHCY/IbTalluM C NelaroroM.

Pazpaen 3. MeTasibl U X coeauHeHus (20 y)
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Tema 7. 006mue cBolicTBa
METa//IOB
(44)

061mas xapaKTepUCTHKA XUMUYECKUX 3/1eMEHTOB — MeTaJlJIOB Ha
OCHOBAaHUM UX MOJIOKEHHUS B [lepHOAHYECKOH CHCTEMe XUMHYECKUX
aneMeHTOoB /. U. MeHzesieeBa v cTpoeHUst aToMOB. CTpoeHHe
MeTaJ/1J10B. MeTalIn4ecKas CBI3b M MeTaJlJInyecKas
KpUCTa/IJINYecKas peléTka. JJ1eKTPOXUMUYECKUH g,
HaIpspKeHUH MeTasioB. Pu3nyeckue U XMMHUYECKHe CBOMCTBA
MeTaJs10B. *O6111e ClIocoO bl MOMyYeHUs] MeTa/I0B. [loHATHE O
KOpPPO3UHU METAJIJIOB ¥ OCHOBHBIE CIIOCOGBI 3aAIUThI OT KOPPO3HU M.
CnsiaBsl (CTasb, YYyTYH, AIOPaTIOMUHUN, 6pOH3a), UX IpUMEHEHHUE B
OBITY ¥ TPOMBIIIJIEHHOCTH.*

JleMOoHCTpauuu

O3HaKoMJIeHHe C 06pa3LaMy MEeTaJIJIOB U CIJIaBOB, UX
$U3UYeCKUMHU CBOMCTBaMMU.

Mopgesu KpUCTaNINYeCKUX PelléTOK MeTaJlIOoB.
BuseomMaTepuasibl: KOpPO3Usi METAJJIOB.

JlaGopaTopHble U IpaKTH4YeCKHe PpaboThl

JlaGopaTopHbIE OMBITHI:

O3HakKoMJIeHHe C 06 pa3LaMHU CIJIABOB MeTaJLJIOB.

3aBHCHMMOCTb CKOPOCTH PEeaKI MU MeTaJlJla C KUCJIOTOH OT MPHUPOJbI
MeTasla.

BbiuncieHu st
— M0 YpaBHEHUSIM XMMUYECKUX peaKL Ui, eCId OJUH U3 peareHToB
COZLEP>KUT NpUMeCH

PackpbIBaTh CMbIC/ U3yYaeMbIX OHATHH U MPUMEHSATD 3TU IIOHSTHS NPHU
OMUCAHUU CBOMCTB BeleCTB U UX MpeBpalleHH.

O6BACHATL 061111e 3aKOHOMEPHOCTHU B U3MEHEHHU CBOMCTB 3/1€MEHTOB-
METAaJIJIOB U UX COeIUHEHUH C YYETOM CTPOEHHsI UX ATOMOB.

XapakTepH30BaTb CTPOEHHUE METAJIJIOB, 001e PU3UYECKHEe U XUMUYECKHE
CBOMCTBa MeTaJlJIOB.

XapakTepu30BaTh 06I[HE CIIOCOO I MOJYYeHHs] MEeTaJIJIOB [10C/Ie
CTPYKTypUPOBaHUsI MaTepUasa.

CienoBaTh MpaBuJaM 6e30nacHOM paboThl B 1ab0opaTOpUU IpU
HCMOJIb30BaHUY XUMUYECKOH Mocy bl U 060pY/ 0BaHUS.

[Ipon3BOAUTE BEIYMCIEHHS 110 XUMHUYECKUM ypaBHEHUSIM.

Hcnonp30BaTh NPU BBIIOJHEHUH y4eOHbBIX 3aJaHUH TEKCThI Y4eOHUKA,
cripaBoYHble MaTepuasbl ([lepuoUIeCcKy0 CUCTEMY XUMUYeCKUX
3sieMeHTOB /[. U. MeH/ies1eeBa, TabIUIY pAaCTBOPUMOCTH KUCIIOT,
OCHOBAHMH U coJieH B BOJ€e, 3/J1eKTPOXUMUUYECKUN psAJl HaNpsSKeHUH
METaJIJIOB).

Ucnonb30BaTh MPU BBINOJHEHUH YYeOHBIX 33IaHUH U B ITpoLiecce
HCC/IeJ0BATENbCKON J1esITeIbHOCTH HAay4YHO-MOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOI0 COZleprKaHus, CIpaBOYHble MaTepHaibl, pecypchl HTEepHeTa
nocsie npeJBapUTebHON KOHCYJIbTALUH C e[, arorom
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Tema 8. BaxkHelimue
MeTa/UIbl M UX COeUHEHU A
(164)

Llenounblie MeTanabl. [losoxkeHue B [leproguyeckoit cucreme
XUMUYECKUX 371eMeHTOB /l. . MeHze/ieeBa, CTpOEHUE aTOMOB.
HaxoxJeHue B npupoze.

dusnyeckre 1 XUMHUYECKe CBOWCTBA (Ha MpUMepe HATPUS U
Katus). OKCUABI ¥ TU/IPOKCH/Ibl HATPUA U Kasus. [I[puMeHeHne
111eJI0YHbIX METAJIJIOB U UX COeJMHEHUH.

llesiouHO3eMe IbHBIE METaJIJIbl MAaTHUH U KaJIbLUH, CTpOEHUEe
aToMoB. [losioxkeHue B [lepuoguyeckoi cucTeMe XUMHUYeCKUX
asemeHToB /JI. U. MengeneeBa. HaxoxaeHue B npupoge.
dusnyeckue U XMMHUYECKHe CBOMCTBA. BaxkHellMe coeiUHEHUS
KasbLMsA (OKCHUJ, TUAPOKCH/, COH). *JKECTKOCTb BOZBI M CITOCOG bI
eé ycTpaHeHUs.*

Anromunuit. llonoxeHue B [leproguueckoil cucTeMe XUMHUYECKUX
anemeHTOoB /l. U. MeHges1eeBa, cTpoeHre aToMa. HaxoxeHue B
npupoge. dusnueckue U XMMHYECKHE CBOMCTBA. AMpOTepHbIe
CBOMCTBA OKCHJA W THJAPOKCUAA.

Keneso: cocras, cBoicTBa U nosydyeHue. [losoxeHnue B
[lepuofuyecKol cucTeMe XUMUYECKUX 3J1EMEHTOB

JI. . MeHpeneeBa, cTpoeHre aToMa. HaxoxxaeHue B ipupoze.
dusudeckre U XMMHUYeCKUe cBoMcTBa. OKCUABI, TUPOKCUAbI U COMH
xese3a(ll)

u xene3a(lll).

JleMOHCTpanuu

B3auMopelicTBUe HaTpUs C BOJOH.

OkpauivMBaHUe IJlJaMeHU HIOHAMU HaTPUSA U Kalusl.
OkpalivBaHUe NJIaMeHU HOHAaMU KaJlbIUSl.
BsaumopelicTBUe OKcua KaJibliMsl C BOJOM.
BusieomMaTepuasbl: ropeHue XKeJsie3a B KUCI0POJe U XJIope.

JlabopaTopHble U IpaKTUYeCKU e paGoThI
JlabopaTopHbI€ OIBITHI:

O3HakoMJ/IeHHe C 06pa3IiaMy aJIlOMHUHUA U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/A aIIOMHUHUS.
KauecTBeHHbIe peaKLMH Ha MOHBI JKeJle3a.
[IpakTHyeckre paboThI:

Ne 13. PemeHne skcnepuMeHTa/JbHbIX 33124 10 TeMe «MeTaslbl».

BbiuncieHu st
110 ypaBHEHUSIM XUMHUYECKUX PeaKI Uil

OG6BACHATH 0061MEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1€MEHTOB-
MeTaJIJIOB B IpyMNNax U UX COeJUHEHUH C Y46 TOM CTPOEHHUsI UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMHUeCKHe CBOMCTBA MPOCTHIX BellleCTB
METaJIJIOB U UX coeIMHEHUH (OKCH/ 0B, THADPOKCH/0B, COJIEH) C OOpOH Ha
CXeMy, CIOCO6 bl UX NMOJIyYeHHs, TPUMeHeHHe U 3HaYeHHe B IPUPO/e U XKU3HU
YyeJsIOBEKa.

PacnosHaBaTh C TOMOIIbI0 KaUeCTBEHHbBIX PEaKI[U HOHbI METAJIJIOB (MarHus,
KaslbLIUSl, aJIIOMUHUS, UHKA, XKeJie3a (2+),kesne3a (3+), Mmenu (2+) c
HCI0J1b30BaHUEM TabJ 1ML bl "XapaKTepHble peaKLl MM Ha KATHOHbI".

[lnaHMpOBaTh U OCYIIeCTB/IATh HA IPAaKTHKEe XUMHUYeCKHe IKCIepUMEeHTHI,
MPOBOJUTD HAOJII0/leHHS, [1eJ1aTh BBIBO/bI 110 pe3yibTaTaM 3KCIIepUMeHTa.

CiieoBaTh NpaBuJaM 6e30nacHOM paboThl BJ1a60paTOpUU IpH
WCMOJIb30BaHUH XUMHUYECKOH MOCYyAbl U 06 0Py 0BaHUS.

[Iporn3BOAUTL BEIYMCIEHUSA 110 XUMHUYECKUM ypaBHEHUSAM.

BeicTpanBaTh pa3BEépHyThIe NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaLHMIO U3 yueGHNKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN annaparT Kypca XMUMHUU.

Hcnonb3oBaTh NpH BbINOJHEHUH Y4e6HbBIX 3alaHUH U B ITpoliecce
uccae0BaTebCKON [eTeIbHOCTY HayYHO-NOMYASPHYIO JUTepaTypy
XUMHYECKOr0 COZep KaHHus, CpaBOYHble MaTepHUabl, pecypcbl MHTepHeTa
nocJsie npejBapUTebHON KOHCY/IbTAlluU C 1e[;arorom

Pa3zen 4. XuMus U OKpy:karomas cpeaa (3 1)

Tema 9. BemiecTBa u
MaTepuaJibl B XKU3HU
yeJl0BeKa

*HoBble MaTepHaJIbl U TEXHOJOTHH. BelecTBa u MaTepuaJsibl B
MOBCeJHEBHOU KU3HU YesioBeKa. XUMHUs U 3/10poBbe. be3omnacHoe
HCMOJIb30BaHHeE BELeCTB U XUMUYECKUX PeaKIUl B OBITY.

XapaKTepu30BaThb POJib XUMHUH B pa3JIMYHBIX chepax JesTeJbHOCTH JIJeH,
OCHOBHbIE BeleCTBa U MaTepUaJIbl, IPUMEHsSIEMbIE B }KM3HU COBPEMEHHOTO
YyeJsiOBEKa.
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(34)

[IpyupojHbIe UICTOYHUKHU YTJIEBOAOPOAOB (Yrosb, IPUPOLHbIN ras,
HedThb), NPOJYKTHI UX epepabOoTKH, UX POJIb B ObITY U
HPOMBILIJIEHHOCTH.

OCHOBBI 3KOJIOTUYECKOH I'PaMOTHOCTH. XMMHUYeCKOe 3arps3HeHHe
OKpYy»alol el cpe/ibl (NpesesbHO A0NyCcTHMasA KOHLeHTPaL U
BeuectB — [1/1K).

PoJsib XMMUM B pellleHUH 3KOJIOTHYeCKUX Mpo6ieM.*

OGBACHATb YC/I0BHsI 6€30MacCHOr0 UCMOIb30BaHUs BellleCTB ¥ XUMHUYeCKUX
peakuui B ObITY.

AHa/nM3MpOBaTh U KPUTHUYECKH OLleHWBATh MHPOPMALHIO O BIHUSHUU
HPOMBILIJIEHHOCTH, CEJICKOTO X034ICTBa, TPAHCIOPTA U Jip. HA COCTOSIHHE
OKpYy»aloll el cpeJibl.

YMeTb OKa3bIBaTh NEPBYIO TOMOILb IPH XUMUUYECKUX OXKOTax U OTPaBJIEHHUSIX.

[IprHUMaTh yyacTue B 06Cy»K/JeHUH IP06JIeM XMUMUYECKON U 3KOJIOTHYeCKOH
HaNpaBJIEHHOCTH, BbICKAa3bIBaTh COOCTBEHHYO NO3ULHIO I10 IPOOJIEME U
npejJjaraTb BO3MOXHbIE yTH €€ pelLleHus C ONOpPoH Ha MHPOPMALUIO U3
yyeOHHKa U ClIpaBOYHble MaTepHaJibl, pecypchl UHTEpHETA.

[Ipu paspaboTke pabodeil mporpaMMbl B TeMaTUYeCKOM IUIAHUPOBAHUU [OJDKHBI ObITh YYTEHbI BO3MOXXHOCTH HCIOJb30BAHUS 3JIEKTPOHHBIX (IMGPOBHIX)
06pa3oBaTeNbHbIX PECYPCOB, SIBJAAKONMXCI y4e6HO-METOAUYECKMMH MaTepualaMu (MyJbTUMeJUUHbIE MPOrpPaMMbl, 3JIEKTPOHHblEe YYEOHUKU M 33JaYHUKH,
3JIEKTPOHHbIe GUGJIMOTEKH, BUPTYyaJbHbie JJaGOPAaTOPHUH, UTPOBbie MPOrpaMMbl, KOJUIEKIMHM HUAPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), HCMOJb3YEMbIMU [l
06y4eHUs] M BOCIUTAHUs Pa3JMYHBbIX TPYNN [0Jb30BaTesed, NpPeACTABJEHHBIMU B 3JEKTPOHHOM (UUpPOBOM) BHJE U pEATHU3YIOIUMU JUJAKTUYECK Ue

Bo3MoxkHOCTU UKT, CcoJiepKaHH € KOTOPbIX COOTBETCTBYET 3aKOHOAATEJ/IbCTBY 06 o6pa303a1—nz11z1.

IHOYPOYHOE INTAHUPOBAHHUE
8 KVIACC

KosmuecTBo yacos Jara O0opyaoB | DJIeKTpPOHHBIE
Ne Tema ypoka K wiydenn | o0 i posbie
n/n P Bcero OHTpoJbHbIC | TIpaTiteckue Y TOYKH o0pa3oBareJbHbIC
padoTbI padoThbI b
pocrta pecypcebl
[Ipenmer xumuu. Ponb Mynerume | bubmuoteka [IOK
1 XUMHUHU B )KU3HHU YEIOBEKA. 1 0 0 JTUWHBIH https://m.edsoo.ru/ff0d21
Tena u BemecTBa* IKpaH Oc
Tlonstue o meTomax bubnnorexa LHOK
2 1 0 0 https://m.edsoo.ru/ff0d22
MO3HAHUS B XUMHUH 78
[pakruueckas pabota Ne 1 Mynbsrume
«[IpaBuina paboThI B TAHBIT bubmiorexa LIOK
3 1 0 0 https://m.edsoo.ru/ff0d23

naboparopuu U TPUEMBI
oOpareHus ¢

JKpaH dc
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

71a00paTOpPHBIM

obopymoBaHuEeM»*
UucTelie BelecTBa U CMECH. bubmuoreka [IOK

4 CrocoOsbI pa3encHus https://m.edsoo.ru/ff0d26
cMmecei ca
[Ipaktuueckas padora Ne 2 MynbsTume
«Paznenenue cmeceit (Ha JTUAHBIN bubmiorexa LIOK

5) https://m.edsoo.ru/ff0d28
pUMEpPE OUUCTKU JKpaH o8
MTOBAPEHHOM COJIN )» -

bu6mmoreka [IOK
6 ATOMBI U MOJICKYJIbI https://m.edsoo.ru/ff0d2a
6c

XUMHYECKUE TIEMEHTHI. bu6mmoreka [IOK

7 3Haku (CUMBOJIBI) https://m.edsoo.ru/ff0d2b
XHUMHYCCKHX AJICMCHTOB es
[IpocThie U cnoXkHBIE bubmorexa HOK

8 https://m.edsoo.ru/ff0d2a
BEIlECTBA 6c
ATOMHO-MOJIEKYIIIPHOE bubmaorexa LHOK

9 https://m.edsoo.ru/ffod2d
ydeHUe 50
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUYECKast bu6mmoreka [IOK

10 dopmyna. BaneHTHOCTH https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKUX ae
3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs bu6moreka [IOK

11 macca. OTHOCHUTEIbHAS https://m.edsoo.ru/ff0d32
MOJIEKYIIIpHas mMacca 3c

12 MaccoBas gois bu6naunoreka [JOK
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

XUMHUYECKOTO DJIEMEHTA B
COEIUHEHNH

https://m.edsoo.ru/ff0d35
Oc

KoanuectBo BemecTBa.

bu6mmoteka IIOK

13 https://m.edsoo.ru/ff0d52
Mons. MonsipHast macca 30
DOu3ndecKre 1 XUMUICCKUE bu6mmoreka [IOK

14 SIBIICHUS. XAUMUUYECKas https://m.edsoo.ru/ff0d37
peaxuus fa
[Ipu3naku u ycnoBus bubnuoreka [IOK

15 MPOTEKAHU S XUMUYECKUX https://m.edsoo.ru/ff0d3a
peakui 16
3aKoH COXpaHEHUS] MacChl bubamnoreka LIOK

16 BEIIECCTB. XUMHUYECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHU S 88
Beruriciienus koinuecTsa,
MAacChl BEIIECTBA 110 Bubmiorexa [JOK

17 B https://m.edsoo.ru/ff0d57
YPaBHEHHSIM XUMUYECKUX 08
peaxuuii -
Kimaccuduxkanms
XHMqu%)KHXH - bu6mmoreka [IOK

18 peaxtt https://m.edsoo.ru/ffod3f
(coennHeHUs, pa3IoKeHUs, "
3aMeIIeHus, 0OMEHa) -
M. B. J1 —

i v_();\mHOCO: eiC bu6mmoreka [IOK

19 YACHBIM-SHIIKTOTICAACT. https://m.edsoo.ru/ff0d40
O0o0mmeHue u ”
cHcTeMaTH3alus 3HaHUH -
KonTtponsHas padora Nel bu6mmoreka [JOK

20 o reme «BerecTtBa u https://m.edsoo.ru/ff0d42
XUMHYCCKHE PCAKIIHI 90

21 Bo3nyx — cmech raszos. bubanoreka LIOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Cocras Bo3nyxa. Kucnopon
— DJIEMEHT U MPOCTOE
BemecTBo. O30H

https://m.edsoo.ru/ff0d44
8e

dusnueckre U XUMUYECKUE
CBOICTBA KUCJIOpOAA

bu6munoreka [JOK

22 (peaxkuuu OKuCIeHUS, https://m.edsoo.ru/ff0d46
ropenue). [lonsrue 06 14
OKCHaX
CriocoOpl oTy4eHust
KUCJIOPOJa B IabopaTopuu Bubmuorexa [IOK
23 https://m.edsoo.ru/ff0d49
Y TIPOMBIIITICHHOCTH. 7a
[Ipumenenue kucnopoga*® -
Tennooii 3dpexr
XUMHUYECKOW PEaKluu,
TOHSTHE O bu6mmoteka [IOK
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d47
YPaBHEHUH, IK30- U 90
SHJO0TEPMHUYECKUX
peaKIusIX
Tonnuso (HedTh, yrois u
METaH). 3a(1rp;(11;THeHyP1;e bubmnorexa IIOK
25 https://m.edsoo.ru/ff0d4c
BO3JIyXa, CIIOCOOBI €ro Aa
NpeAoTBpaILCHU S -
[Ipakruueckas padora Ne 3 MynbTume
no teme «llomyyenue u ITUHHBIA bubmnorexa [JOK
26 https://m.edsoo.ru/ff0d4a
coOupaHue KUCIOPoa, JKpaH "
U3y4EHUE ero CBONCTBY» -
Bonopon — snemeHT u bu6maunoreka [JOK
27 MPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d4d

Haxoxnenue B mpupoje

do
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

dusnueckre U XUMUUECKUE

bu6mmoreka [IOK

28 CBOWCTBa BOJIOPO/IA. https://m.edsoo.ru/ff0d4d
[Mpumenenune Bogopoaa do
TlonsiTue o KucCIOTaX U Eubmmorexa IOK
29 https://m.edsoo.ru/ff0d50
COJISIX
d2
CniocoObl TOTy4eHUS bubmaorera HOK
30 1 https://m.edsoo.ru/ff0d4d
BOJIOpOa B 1abopaTopuu 40
[IpakTnyeckas pabora Ne 4 MynbsTrme
1o teme «llonyyenue u TUHAHBIA bubmorexa LIOK
31 https://m.edsoo.ru/ffod4f
cobupanue BoI0poa, JKpaH 42
M3y4EHUE €r0 CBOMCTB» -
. " bu6mmoreka [IOK
Mo 00BEM Ta30B.
32 JUIPHBII ODLEM TasoB https://m.edsoo.ru/ff0d54
3akoH ABorajapo 2%
Breruncienus o0bEMa,
KOJIMYECTBA BEINECTBA Ta3a bubmuoreka [IOK
33 10 €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BEIICCTBA MIJTH a0
00BEMY
Beruucienus 00EM0B
ra30B IO ypaBHEHUIO bubmuotexa LIOK
34 peakiuy Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIICHHU I 08
ra3oB
Du3NUECKre U XUMUYCCKHIE Bromorexa HOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIbI
7a
36 CocTaB OCHOBAaHMH. bubnmoreka [IOK

[TonsiTne 06 MHAMKATOpAX

https://m.edsoo.ru/ff0d59
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

e2

Bona xak pacTBOpUTENb.

Haceimennasie u bubnuoreka [IOK

37 HEHAaCBILLIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5h
MaccoBas 101 BELECTBA B 40
pacTBope
[paktuueckas pabota Ne 5 Mynbsrume
o Teme «IIpuroToBieHue JMAHBINA bubinoreka IIOK

38 PacTBOPOB C OMPEISIEHHON IKpaH https://m.edsoo.ru/ff0d5e
MACCOBOM JIONen ba
pacTBOPEHHOTO BEIECTBAY™
KonTponbnas padora Ne2 bubamnoreka LIOK

39 o teme «Kuciopo. https://m.edsoo.ru/ff0d63
Bonopon. Boxa» 42
OXCHuIBI: COCTaB, bubnuoreka [IOK

40 Kiaccuukanms, https://m.edsoo.ru/ff0d66
HOMEHK/IaTypa 4e
[lomyueHue u xumMu4eckue
CBOIZ}’:TBa KHCIIOTHBIX, bubmnorexa LIOK

41 https://m.edsoo.ru/ff0d66
OCHOBHBIX 1 aM(POTEPHBIX le
OKCHJIOB -
OcHOBaHUS: COCTaB, bu6mmoreka [IOK

42 KaccupUKarus, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa ca
[losyuenne n xummyeckue bubmorexa HOK

43 o . https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBaHUM ca
Kucnotsl: cocras, bu6moreka [IOK

44 KaccuuKamus, https://m.edsoo.ru/ffOdfe
HOMEHKJIATypa e2
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[losnyuenne n xummyeckue

bu6moreka [IOK

45 s https://m.edsoo.ru/ffOdfe
CBOWCTBA KHCIIOT o2
Conu (cpequue):
HOMCH(KJII)aTypa, )CHOCOGLI Eubmmorexa IOK
46 https://m.edso0.ru/00ad9
MOJIy4EHUs, XUMHUYECKUE 474
CBOICTBaA ala
[pakruueckas padota Ne 6. Mynbsrrme
Pemmenue JTUNHBIN
AKCITEPUMEHTAIBHBIX 337124 JKpaH bubnnorexa LHOK
47 https://m.edso0.ru/00ad9
o TeMe «OCHOBHEIE b7c
KJTacChl HEOPraHUYECKUX -
COCTUHECHUN
I'enernyeckas CBsI3b MEXIY bubnuoreka [IOK
48 KTacCaMH HEOPTaHMYECKUX https://m.edso0.ru/00ad9
COeIMHEHU U as0
bu6mmoreka [IOK
0600
49 ODIEHHE 1 . https://m.edsoo.ru/00ad9
CHUCTEMATU3AIAA 3HAHU I
ch2
Kontponbsnas pabora Ne3
" bu6mmoTteka [IOK
mo TeMe "OCHOBHEBIE KJIACChI
50 https://m.edso0.ru/00ad9
HEOPraHUYECKUX o1a
coenuHeHnn" -
IlepBbie MOMBITKA
Kraccu puKanm bubmmoreka [IOK
51 XUMHYECKHX DIIEMEHTOB. https://m.edso0.ru/00ad9
[Monsitue o rpymmax ffa
CXOIHBIX DIIEMEHTOB
Ilepnonuueckuii 3aK0H U bubnnorexa [IOK
52 p https://m.edsoo.ru/00ada

[lepuoauueckas cucrema

22C
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

XUMHUYECKUX 3J1EMEHTOB J].
H. MenneneeBa

[lepuonsl, rpyniibl,

bu6mmoteka IIOK

53 https://m.edsoo.ru/00ada
MOATPYIIIBI
52¢
Ctpoenune atomoB. CocTtaB bubmiorexa LIOK
54 https://m.edsoo.ru/00ada
aTOMHBIX sifiep. M30Tomsl
342
CTtpoeHue AIEKTPOHHBIX
bu6mmoTteka [IOK
000J104€EK aTOMOB
55 . https://m.edsoo.ru/00ada
aneMeHToB [lepronnueckoii 6be
cuctemsl /1. 1. MenaeneeBa -
XapakreprucThKa
XUMHYECKOTO 3JIEMEHTA IO bu6mmoreka [IOK
56 €ro I10JOXEHUIO B https://m.edsoo.ru/00ada
ITepuoanueckoii cucreme /1. 824
H. MenneneeBa
3unauenue [leproauyeckoro
3aKOHA JJIA Pa3BUTHUS HAyKU bubnuoreka [IOK
57 u npakruku. J. W. https://m.edsoo.ru/00ada
MeHneneeB — y4€HBIN, 96e
Mearor U TpaKIaHuH
DJIEKTPOOTPULIATENBHOCTh bubnmnoreka LIOK
58 aTOMOB XUMHUYECKIUX https://m.edsoo.ru/00ada
3JIEMECHTOB ab8
bu6mmoreka [IOK
59 HonHag xumMuueckasi CBSI3b https://m.edsoo.ru/00ada
cH4
KoBanenTtHas nomnsipHas bubnnorexa [IOK
60 https://m.edsoo.ru/00ada

XUMHUYCCKasaA CBA3b

abs8
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBaneHnTHas HenonsipHas

bu6moreka [IOK

61 1 https://m.edsoo.ru/00ada
XUMHYECKAsT CBS3b
ab9
bubmuoreka [IOK
62 Crenenp OKUCIEHUS 1 https://m.edsoo.ru/00ada
e28
OKXuCIUTEIBHO- bub6moreka [IOK
63 BOCCTaHOBUTEIILHEIE 1 https://m.edsoo.ru/00adb
peaKnuu 076
O KU CIH TN I bu6mmoTteka [IOK
64 1 https://m.edso0o.ru/00adb
BOCCTAaHOBUTEIHN
076
KonTponenas padora Ned bubanoreka LIOK
65 o Teme «CTpoeHue aToma. 1 https://m.edsoo.ru/00adb
XuMHYECKasi CBSI3bY» 486
PesepBHBII ypOK. bubnuoreka LIOK
66 O000mmenne u 1 https://m.edsoo.ru/00adb
cUcTeMaTH3alus 3HaHU ! 33c
PesepBHBIH ypOK. bubanoreka LIOK
67 O000mmenne u 1 https://m.edsoo.ru/00ad9
cUCTeMaTH3aIls 3HAHUH ch2
PezepBHBIH ypOK. bubmoreka [IOK
68 O0o00mEeHe U 1 https://m.edsoo.ru/ff0d61
cUcTeMaTn3alus 3HaHU | c6
OBHIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KounuecTBo yacon O0opynoBanue DJIeKTPOHHBIE
Ne ara TOYKH PoCcTa nud poBbIe
Tema ypoka Konrpoasusie | IIpakTuyeckue a P op
n/m Bcero P p U3ydeHust o0pa3oBarTeJ/ibHbIE
padoThbI padoThI pecypent
[lepuonnueckuii 3aK0H. Eu OK
[lepuoauueckas cucrema HOmoTexa I
1 IMITICCKHX SEMCHTOR 1 0 0 https://m.edsoo.ru/00a
db59e
J1. 1. MeneneeBa EE—
3aKOHOMEpPHOCTH B Bt OK
W3MEHEHUH CBOMCTB nbmaorexa 11
2 CHMIMECKIX 1EMCHTOR 1 0 0 https://m.edso0.ru/00a
.. db6b6
MEPBBIX TPEX MEPUOIOB -
Knaccudukanus u
HOMeHK?I)aT Ha bubmuoreka [IOK
3 Heo raanzgmx 1 0 0 https://m.edsoo.ru/00a
p db7e2
BEILIECTB
Bunpl xumugeckoit
CBSI3H M THILEL bu6mmoreka [IOK
4 KPUCTAITHYIECKIX 1 0 0 https://m.edsoo.ru/00a
dbacé
PELETOK abaco
KonTtponsHas pabota
Nel o Teme
5 «loBTOpEHUE N 1 1 0
yIITyOJICHUE 3HAHUU
OCHOBHBIX Pa3/ICJIOB
Kypca 8 Kiacca»
6 Knaccudurkamms 1 0 0 bu6nmmorexka [IOK
XUMHUYECKHX PEAKIU MO https://m.edsoo.ru/00a

51



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

PA3INYHBIM ITPU3HAKAM

dbch0

[lonsTHe 0 ckopocTH
XUMHUYECKOW PEAKIHH.

bubmuoreka [IOK

7 IloHsATHE O TOMOICHHEIX https://m.edso00.ru/00a
Y TETEPOTEHHBIX dbe9a
peakiusx
TlonsTre 0 XUMHYECKOM
paBHOBecuu. DakTopsl,
BJIUSIFOIIME HAa CKOPOCTh bubnuoreka LIOK
8 XUMHUUYECKOU PEaKLUU U https://m.edsoo0.ru/00a
MTOJIOKCHUE dc28c
XHUMHUYECKOIO
paBHOBECHS
OxucnurensHO- butnmoreka IIOK
9 BOCCTaHOBUTEIbHBIC https://m.edsoo.ru/00a
peaxkuuu dcade
Teopus
AIIEKTPOJIMTUYECKOM bubmotexa LIOK
10 https://m.edsoo.ru/00a
nucconuanuu. CHIbHBIC dcd6s
U CJ1a0bl€ AIEKTPOIUTHI
Honuble ypaBHEHHS bubmotexa LIOK
11 . https://m.edso0.ru/00a
peaxitiu dd448
XuMHYECKHE CBOMCTBA
KHUCJIOT 1 OCHOBAaHUH B bu6nuoreka [JOK
12 CBETE MpEJCTaBICHUI 00 https://m.edsoo.ru/00a
3JIEKTPOIUTUYECKOM dd5d8
JACCOLM AN
13 XUMHYECKHE CBOWCTBA MynsTmMeMiH bubnuoreka LIOK
coJjiell B cBeTe BIM DKpaH https://m.edsoo.ru/00a
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

npeacTaBleHU 00
AIIEKTPOJTM TUYECKOM
Jyccoluanuu

dd8h2

[lonsTue o ruaponuse

bubmuoreka IIOK

14 . https://m.edsoo.ru/00a
coten dd9d4
bubmuoreka [IOK
15 ObobmeHHe 1 . https://m.edso0.ru/00a
cucTeMaTu3anus 3HaHUi 4dd12
[Ipakrudeckas padota Ne Bt LOK
1. (P HNOJIMOTCKA
16 «ettierue https://m.edso0.ru/00a
AKCIIEPUMEHTAIBHBIX ddbfa
337129 E—
KonTponbnas padora
No2
((QHZIKOT;?)I;I/[:ITquCKaSI brbmorexa LIOK
17 https://m.edsoo.ru/00a
JIMCCOIMALASL. ddeco
XUMUYECKHE PEAKIIUH B
pacTBopax»
OO0mmas xapakTepucTHKa BuGorexa LIOK
aJIOreHOB. XU €CKHe
18 T vr HoB MprHecr https://m.edso0.ru/00a
CBOICTBA Ha IpUMEpE ddfe2
Xjopa -
Xioposogopon. ConsgHas
KI/ICJfOTa I)[(Hl?vnfqecme Bubmorexa [JOK
19 L https://m.edso00.ru/00a
CBOICTBA, MOTy4EHUE, de104
NIpUMEHEHUE
[IpakTnueckas pabora Ne Mynerumenuiin | buGmuoteka IIOK
20 2 no teme «llonydenune Bl DKpaH https//m.edsoo.ru/00a

COJISTHOM KHCIIOTBHI,

de348
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

U3y4eHHUE €€ CBOMCTBY»

Brraucnenus no
YPaBHEHUSIM

bubmuoreka [IOK

21 XUMUYECKUX PEaKUuil, https//m.edsoo.ru/00a

€CIIM OJIH U3 PEareHTOB de488

JIaH B U30BITKE

O6IRs XAPAKTEPHCTHEA Mynsrumenuitn | bubmmotexa LIOK
22 BIH DKpaH https://m.edsoo.ru/00a

sneMeHTOB VIA-rpynms deba

AnnotpornHsle

MO (pUKALIHU CEepBI. BuGmiorexa LIOK
23 HaXO)KHeHHue CepRIH €8 https://m.edsoo.ru/00a

COEMHEHMI B IpUPOJIE. de6da

XUMHYECKHE CBOWCTBA -

cepsl

CepoBo10po1, CTPOCHHUE, bubnuoreka [IOK
24 dusnueckue u https://m.edsoo.ru/00a

XUMHUYECKUE CBOIMCTBA de802

Oxcu el cepsl. CepHas BuGmorexa LIOK
25 Kueiota, dgmmevc e 1 https://m.edsoo.ru/00a

XUMHUYECKHE CBOICTBa, dea28

IIpUMCHEHHE -

XUMUYECKHUE PEaKINH,

Jealye B OCHOBE

IPOMBILIIEHHOTO BuGorexa LIOK
26 CHOCO(Ea HOIYHCHIT https://m.eds00.ru/00a

CEpHOM KHCIIOTHI. decsa

XuMHYECKOE -

3arpsi3HeHHe

OKpYXKaroIllel cpeapbl
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

COEIMHEHUSIMU CEPBI™

Boruncienue maccoBoi bubmuoreka IIOK
27 JIOJTM BBIXOJIA TIPOYKTa https://m.edsoo.ru/00a

peakuuu dec8a

OOmast xapakTepuCcTHKa MynbsTuMenuitH

9JIeMeHTOB V A-TPYIIIIbIL. BIH DKpaH bubmuotexa LIOK
28 A30T, pacnpocTpaHeHue https://m.edsoo.ru/00a

B IIPUPOJIE, PU3MUECKUE deea6

Y XMMHUYECKHE CBOWCTBA

AmMMuax, ero

duznyeckue u bu6mmotexa LIOK
29 XHMHYECKHE CBOKMCTBA, https://m.edso0.ru/00a

MOJy4YEHHE U df004

pUMEHEHHUE

[Ipakrnueckas padora Ne MynsTuMenuitH

3 o teme «lomyuenue bIN DKpaH bubmnorexa IIOK
30 https://m.edsoo.ru/00a

aMMHaKa, U3y4eHUE eT0 47180

CBOUCTB»* -

A3oTHas KHCI0Ta, €€ bubmuorexa [IOK
31 dusnuecke u https://m.edsoo0.ru/00a

XUMHYECKHE CBOHMCTBA df306

Hcnonb3oBanue

HUTPATOB U COJIEU

aMMOHHUSI B KAUECTBE

MUHEpaJIbHbIX bu6mmotexa LIOK
32 yaoOpeHuii. https://m.edsoo.ru/00a

Xumuueckoe df518

3arpsi3HCHHE

OKpYXKaroILel Cpeabl
COEIMHEHUSIMH a30Ta
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

Docdop. Oxenn
docdopa (V) u

docdopHas kuciora,

bubmuoreka [IIOK

33 https://m.edso00.ru/00a

du3nyeckue u df68a

XUMHYECKHE CBOMCTBA,

MOJIydeHHE

Hcnonp3oBanue

chaToB B KAUECTBE

ﬁzjf — bu6nmmorexka [IOK
34 p . https://m.edsoo.ru/00a

ynoOpeHuii. 3arps3HeHne dfc20

MPUPOTHOU CPEIbI

docdaramu

Y%
35 pactipoctp https://m.edso0.ru/00a

npupoje, puzndeckue u dfdoc

XUMHYECKHE CBOMCTBA -

Oxcupl yraepojaa, ux

dusnueckue u

XUMHYECKHE CBOMCTBA Bromoreia LIOK
36 ) https://m.edso0.ru/00a

DKOJIOTNYECKUE

dfebe

poOJIeMBbI, CBS3aHHBIE C -

okcuyioM yriepoxaa (1V)

YroapHag KuclioTa U eé bubmiorexa [IOK
37 https://m.edsoo.ru/00a

colm e006¢

[Ipakruyeckas padora Ne MynbTuMeauitn

4 o teme '"Tlonydenune BI DKpaH bubnuoreka LIOK
38 VITICKUCIIOTO Tas3a. https://m.edso0.ru/00a

KagectBeHnHas peakuus
Ha KapOoHaT-uOoH"™

e027e
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

[IepBonavanbHbIE

TTOHATHUS 00 bubmoreka [IOK
39 OpPTaHUYECKUX https://m.edsoo.ru/00a

BeEIleCTBaX KakK O e054e

COCIMHEHUSIX YIIIepo/ia

Kpemsii 1 ero bubmuoreka IIOK
40 COCITHHCHIS https://m.edsoo.ru/00a

e080a

[Ipakruueckas padora Ne

5. Pemmenne

AKCIIEPUMEHTAIbHBIX bu6mmotexa LIOK
41 3a1a4 10 TEME https://m.edso0.ru/00a

«BaxHeiinme e0bf2

HEMETaJUTbl U UX

COCTUHCHU S

KonTponbHas padora

Ne3 o Teme bubmuoreka [IIOK
42 «Baxnennme https://m.edsoo.ru/00a

HEMETAJLIBI U UX e0el8

COCTUHEHUSD)

OOmas xapakTepucTHKa

XUMHYCCKHX AJICMCHTOB

— METaJIJIOB.

Mertannuueckasi CBsI3b U bubmorexa [OK
43 https://m.edsoo.ru/00a

MeTaThIecKast e103¢

KpHUCTAJUTHYECKAs

peweTka. dusnueckue

CBOMCTBa METAJJIOB

XUMHUYECKHE CBOWCTBA bubmuoreka [IOK
44 METAIIOB. https://m.edsoo0.ru/00a

DNEKTPOXUMHUYECKU I

e1156

57



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

PN HAIPSDKEHU U
METAJIOB

OO0upe cnocoObl
MOJIY4CHUSI METAJIIOB.

CnnaBel. Beraucnenus bu6nmmorexka [IOK
45 10 YpaBHEHUSIM https://m.edsoo.ru/00a
XUMHUUYECKUX PEaKIUi, e1156
€CJIM OJIMH U3 PEarcHTOB
COJIEPKUT IPUMECHU
[lonsTne o xoppo3uu bubmnorexa IIOK
46 METAIIOR https://m.edsoo.ru/00a
el278
bu6mmoreka [IOK
47 Illenounbie METAILIBI https://m.edsoo.ru/00a
eldb2
OKCHIBI Y THAPOKCHTBI Bubmiorera IIOK
48 HATPUS 1 KATHA https://m.edsoo.ru/00a
el4b2
[llenouno3emenbHbIE bubnmnoreka [IOK
49 METAJUIBI — KAJIbIUN U https://m.edsoo.ru/00a
MarHui el5e8
Baxueiinme coeTuHEHU Bubanorexa LIOK
50 A https://m.edsoo.ru/00a
el5e8
51 O06o0mmeHue u )
CHCTeMaTH3aIlisl 3HAHUH
JKéctkocTh BOJIBI U bubmmorexa HOK
52 N S —— https://m.edsoo.ru/00a
1886
53 [pakruueckas pabota Ne Mynerumenuiin | bubmuoteka [IOK
6 o Teme '""KéctkocTh Bl DKpaH https://m.edso0.ru/00a
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

BOJBI 1 METOJBI €€
ycTpaHeHus'™

elae8

bu6mmorexa [JOK
54 AnroMuHUN https://m.edsoo.ru/00a
elcb4
. bubmuoreka IIOK
AMm
55 QoTeprrIe cBOTCTBA https://m.edsoo.ru/00a
OKCHJa Y TUPOKCUIA 1064
bu6nuorexka [JOK
56 Keneso https://m.edsoo.ru/00a
e1da6
OKcuipl, THAPOKCUIBI U bubnuoreka [IOK
o7 conm xene3a (1) u https//m.edsoo.ru/00a
xenesa (1) e35e6
58 O0o00mmenue u
cucTeMaTu3anus 3HaHuH
[pakrrueckas padorta Ne
7. PemmeHue
AKCIIEPUMEHTAIBHBIX Bubmmorexa HOK
59 https://m.edso0.ru/00a
3a71a4 10 TEME
_ e3de8
«BakHenmme MeTaJlIbl 1
UX COECTMHEHU S
Breraucnenns mo
YpaBHEHUSIM
XAMHUYECKUX PEaKIUi,
€CJIM OJIMH U3 PEareHTOB bu6nuoreka [JOK
60 TaH B N30BITKE WIIN https://m.edso0.ru/00a

COJIEPKUT IPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa TPOJIYKTa
peakiuu

e1750

59



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

O000mEenne u

61 . 1
CHCTEeMaTH3alus 3SHAHUI
KonTpoasHas padota
62 Ned4 o TueMe 1
«Baxueinme MeTamIbsl 1
UX COETUHEHUD)
BemectBa 1 MaTepuansl bubnuorexa [IOK
63 B OBCEIHEBHON KU3HU 1 https://m.edsoo.ru/00a
JeJI0BEKa e3f50
Xumudeckoe bubmuorexa [IOK
64 3arpsi3HEHUE 1 https://m.edso0.ru/00a
OKpYXKaroIlle Ccpeapbl e4270
Ponb xumuu B pemeHnun bubmmorexa LIOK
65 5 1 https://m.edso0.ru/00a
HKOJIOTHYECKUX MPoOIeM 64270
PesepBHBbIi ypOK. bubnuoreka LIOK
66 O0001IEeHE U 1 https://m.edso0.ru/00a
cucTeMaTHu3a s 3HaHUH e0d0a
PesepBHbIi ypOK. bubnumotexa LIOK
67 O000mmenne u 1 https://m.edsoo.ru/00a
cucTeMaTu3anus 3HaHU N db33c
PesepBHbIii ypOK. bubnuotexa LIOK
68 O0001Eenne u 1 https://m.edsoo.ru/00a
cHCTEMATU3aI s 3HAHU I d9ch2
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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