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TemaTnueckoe MIaHUPOBAHUE C YKa3aHWEM KOJIMYECTBA YaCOB, OTBOJUMBIX Ha OCBOCHHUE
KOKIOW TEMBI, C YYeTOM paboyeil MmporpaMMmbl BOCIHUTAHUS U BO3MOXKHOCTBHIO
WCIIOIB30BaHUS TI0 ITOMY pas3Jielny/TeéMe JJICKTPOHHBIX (IUGPOBBIX) 00pa30BaTEIbHBIX
JOLET0 g 01T ) TSP 16

Ipuiaoxenne Kk padoueii mporpamme

1. MaTepI/IaJ'ILI AJIsL TCXHOJIOTHYCCKHUX KapT YpOKa (BI/II[LI ACATCIIBHOCTH, TUIIBI YPOKOB
" UX HA3HAUCHUC, TCMATUKY TBOPUYCCKHUX U ITPOCKTHBIX 3a,I[aHI/II71)

2. IlnanupoBaHuE€ KOHTPOJIBHO-OLIEHOYHOHN JesTeNbHOCTH (TpaduK, IeNd KOHTPOJIS,
KWMBI1, kpuTepuu OIlCHUBaHUSI, TOKYMEHTHI JIJIs1 PUKCAIIUN PE3YJIbTaTOB)

3. Bapuantel pa3paboTku y4eOHO-MHTEIUIEKTYyalbHBIX MPOAYKTOB YUYCHHMKA JUIs
[Toprdonuo.



1. Ilnanupyemble pe3yJibTaThbl 0CBOECHHS Y4eOHOI0 peaMeTa

Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE OCHOBHOM 00pa3oBaTENbHON MpPOrpamMMbl
ocHoBHOTrO0 061Iero oopazosanus MOBY «COIL Ne2y (manee—OOIT OOO MOBY «COL Ne 25)

Iliianupyemble pe3yabTarThl onpeneiaeHsl B coorBerctBuu ¢ OOII OO0 MOBY
«COLI Ne 2», paznenom 1.2. «Ilnanupyemsle pe3ysbTaTbl OCBOEHUS 00yYarOIMMHCS OCHOBHOM
o0pa3oBaTeNbHOl  IpOrpaMMbl  OCHOBHOrO  oOmiero  oOpa3oBaHUS» U MOApa3aes
1.2.3.10.«Xumuu (6a30BBIi YPOBEHB)»

JIM4HOCTHBIE Ppe3yJbTAaThl OCBOSHHS NPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAAMLIMOHHBIMU  POCCHUMCKUMH  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMAIN3ALINN O0yUYarOLIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCSA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALIUNA U PACHIMPEHHUE OIbITa JEATEILHOCTH Ha e&
OCHOBE, B TOM YHCII€ B YaCTH:

1) IaTPMOTHYECKOT0 BOCTIMTAHMA

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEJUIO, NMOHMMAHUS 3HAUYEHUs XUMHUYECKOM HAyKu B JKM3HU COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUei 0 MepeaOBBIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOMCTBE
Mupa 1 o0IIeCTBa;

2)rpa’KIaHCKOr0 BOCTIMTAHMS

MPEJICTABICHUS] O COLMAIbHBIX HOPMax M MpaBWIAX MEXKIUYHOCTHBIX OTHOILECHUN B
KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, YyueOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M JPYTUX BUIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM N1€ATEIbHOCTH NPHU BBINOJIHEHUN Y4YEOHBIX, MO3HABATEIbHBIX 3a7ay, BHINOJIHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUM y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B Tpolecce ATOH yueOHOH IesTeIbHOCTH, TOTOBHOCTH OILIEHHWBAaTh CBOE
MOBE/IEHWE U TOCTYNKH CBOUX TOBAapHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3)lIeHHOCTH HAYYHOTI'0 IO3HAHMA!

MHUPOBO33PEHUYECKUE  NPEJICTaBICHHUS O  BEIIECTBE M  XHUMHUYECKOHM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH U COCTABJISIIOIIME OCHOBY IS
NOHMMAHUSA  CYIIHOCTM HAy4yHOW KapTUHbI MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CPEeNoOH, O posn
XUMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAINPaBJICHHbIE Ha IOJY4Y€HHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMble Il OOBSCHEHUS HaOII0aeMbIX MPOIECCOB M SBJICHMM, I103HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, JOCTYHNHBIMH TEXHUYECKUMH CpPEACTBaMHU
MH(}OPMALIMOHHBIX TEXHOJIOTHII;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTF0OO03HATETHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJIEHHOCTH U YPOBHs 00yueHHs B JalbHEHIIEM;
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4) (popMHUPOBAHUSA KYJIBTYPbI 310POBbA:

OCO3HAaHHE LIEHHOCTH JKM3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 30pPOBbIM 00pa3 JKW3HH, OCO3HAHME IIOCIEACTBUN U HENPUATHE BPEIHBIX
NpUBBIYCK (YHOTPEOIEHUST AKOTOJsl, HAPKOTHKOB, KYPEHHsSI), HEOOXOIMMOCTH COOJIIOJICHUS
npaBuil O€30MaCHOCTH MPH OOpAIIEHUH C¢ XMMUYECKMMHU BEIIECTBAMH B OBITY M peallbHOU
KU3HU;

5)Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPodeccuil u Tpyaa pa3IudyHOro pojia, yBaxeHHUe K
TpyAy W pe3yibTaraM TpPYNOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 1O XMMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaJIbHOH TPAECKTOPHU
IPOJIOJDKEHHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB W CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpodecCuOHAIbHON AEATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B IPOGECCUOHATIBHOM CpeJie;

6)3K0JI0OrH4eCKOr0 BOCIIUTAHUSA:

HKOJIOTMYECKHU 1I€JIECO00Pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMs, IIOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obOpasza *KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXHUUYECKOMY 3JJ0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHUS MpaBMJl 0€30MacHOr0 MOBEIEHUs IpU padoTe ¢ BeleCTBaMH,
a TAKXKE B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH IPHUMEHSTh 3HaHUSA, IOJIy4aeMble€ IpPU H3YUYEHUU XUMHUH, JJIs pELICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled PUPOJHON CPElOil, IS TIOBBILICHHS YPOBHS dKOJIOTHYECKON
KYJBTYpBbl, OCO3HaHUS INIOOAJIBHOrO XapakTepa HKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus
IIOCPEJICTBOM METOJOB XMMHH, YKOJIOIMYECKOTO MBIIUICHUS, YMEHUs PYKOBOACTBOBAaTbCS UM B
II0O3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOM ITPAKTHKE.

MertanpeamerHbie pe3yJibTaThl.

B cocrtaBe MetampenMeTHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMblE i1 (OPMHPOBAHUSA
MHUPOBO33PEHUS OOILIEHAyYHble MOHATHS (3aKOH, TEOpHUs, MPUHILMII, TUMOTe3a, (aKT, CUCTEMA,
IPOLIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX NMPEeIMETOB (POPMUPOBATH MIPEJICTABICHHUE O
LIEJIOCTHOM Hay4yHOH KapTHHE MMpa, U YHHBepcallbHble yueOHbIE JIeHCTBHs (TI03HABaTeNbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOecreynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM /1eATeIbHOCTH.

ITo3naBaTebHBIE YHHBepcaJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble JloruyecKue AeHCTBHUA:

YMEHUS MCIOJIb30BaTh MNPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHblE IMPU3HAKH,
yCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATHUSAMU), UCIIONIb30BaTh MOHATHUS 1JI1 OOBICHEHUS
OTJENbHBIX (DAaKTOB U SIBICHUH, BBIOMpATh OCHOBAaHMS M KPUTEPUHM I KJIACCHU(PHUKAIMU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUM, YCTAaHABIMUBATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H
MeXy 00BbEKTaMHU U3YU€HHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIE, 1€JyKTUBHbIE,
10 aHAJIOTHH), AeNIaTh BBIBOBI U 3aKJIIOUEHUS;

yMEHHUE NMPHUMEHATh B IMpOLEcce MO3HAHUS MOHATHUS (TPEAMETHBIE U METaIllpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBATH IIMPOKO
NPUMEHSIEMbIE B XMMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JE€MEHTA),
XumMuueckass (GopMylia M ypaBHEHHE XUMHYECKOM peakuud — TpH pelleHuu YydeOHO-
MO3HABATEJIbHBIX 33/Ja4, C YUETOM ITHX MOJENbHBIX MIPEACTABICHUN BBIABIATH U
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XapaKTepU30BaTh CYILECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMMHUYECKHX pPEaKUuil, BBIBIATh OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBICHHUSX.

Ba3oBble ucciaegoBarenbckue AelicTBUS:

YMEHME HCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

nproOpeTeHre OmnbiTa IO IUIAHUPOBAHHUIO, OPraHU3allUd U NPOBEICHHIO YYEHHYECKHUX
9KCHEPUMEHTOB, YMEHHE Ha0JII0JaTh 3a XO/I0M IPOLECCa, CAMOCTOATENIBHO IIPOTHO3UPOBATh €ro
pe3yabTar, (HopMyIHpOBaTh OOOOLICHHS W BBIBOJABI MO pE3yabTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMS], COCTABIISATh OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nndgopmanueii:

yMEeHUue BbIOUpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcsl HMHTepHETa), KPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3aIPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHUS yIeOHBIX M MO3HABATEIBHBIX 33124
ONpeAeNéHHOr0 THIMA, NMPUOOPETEHHWE OmNbITa B O0JIACTUM HCIHOJIb30BAHUSA HMH(DOPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOIHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BbIOMPATh ONTUMAIBHYIO (OpMY NpeACTaBICHUS
UHPOPMALIMM W WUTIOCTPUPOBATH pEIIAEMbIe 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduky 1 1X KOMOMHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh W AHAJIU3UPOBaTh B IIpoliecce y4yeOHOM M Hcciaen0BaTeNnbCKOM
JeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM IPOMBILIUIEHHOCTH, CEJIbCKOT0 X035HCTBA U TPAaHCIIOPTa
Ha COCTOSIHUE OKpYXKarollel MpUpOAHON CPEeIbl.

KoMMyHuKkaTHBHBIE YHHBepCcaJIbHbIe yUeOHble 1eiiCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auasora M (WJIM) JUCKYCCHH) IO CYLIECTBY
oOcyxgaemMoil TeMmbl, (OPMYIHpPOBaTHL CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE NIOJyUYEHHBIE PE3YIbTaThl I03HABATENBHOM NEATEIbHOCTH B YCTHBIX
U NHUCBbMEHHBIX TEKCTax; JAENaThb IPE3CHTALNI0 pPE3YJbTAaTOB BBIIOJHEHUS XHUMHYECKOIO
SKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OIMbITa, JTAOOPATOPHOW pPabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JEATENbHOCTH MPU PEIIEHUH BO3HUKAIOIIMX IPOOJIeM Ha OCHOBE Yy4&Ta
OoOLIMX HMHTEPECOB W COIJIacOBaHMs MO3UIUN (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpe/ielIeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHON pabOoTHI U IpYTHE).

PerynsiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC NeHCTBHSA:

YMEHHE CaMOCTOATEIBHO ONPENENSITh LeNU ACSTeNbHOCTH, IJIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBAaTh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelleHHs Y4eOHBIX M IO03HABaTEJIbHBIX 33724,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTHPOBATh NPENJIOKEHHBIA AITOPUTM JIEUCTBUM NpH
BBIMOJTHEHUH 3aJlaHull ¢ Y4ETOM MOJy4YeHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTax —



BCIIECTBAX M PCAKIUAX, OUCHUBATE COOTBCTCTBUEC IMOJIYYCHHOI'O pPE3yJIbTaTa 3asIBIICHHOM e,
YMCHHUE UCIIOJIB30BAaTh U AaHAJIM3UPOBATh KOHTCKCTEI, IIpEjIaracMbI€ B YCIIOBUU SaﬂaHHfI.

IIpenmeTHble pe3yJibTaThI.
B cocraBe mnpeaMETHBIX pPE3YyNbTATOB IO OCBOCHHUIO 0053aTENBHOTO COACpIKAHUS,

YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell MporpaMMoi, BBIIEISIOT: OCBOCHHBIC
0o0y4yaromMMUCsT Hay4yHble 3HAHWS, YMEHHS M CHOCOOBI JCUCTBH, crenupuueckue JUis
OpeaMETHON o0sacTh «XUMUS», BUIBl JEATEIBHOCTU I10 IOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaLnu, IPeoOdpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYyallUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM yPOBHE JIOJIKHBI

oTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSITHH: aTroM, MOJIEKYJd, XUMUYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOAHOPOHAs),
BaJICHTHOCTh, OTHOCHTENIbHAs aTOMHAasi UM MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCUJ, KUCIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIIECHUS,
XUMHUYECKasi peakuus, KiIacCUpUKalUsi peakuil: peakuu COSAMHEHHUS, pPeaKIuu
pa3I0KEHUS, PEaKIMN 3aMELICHUs, PeaKuu OOMEHa, 9K30- U DHJIOTEPMUYECKHE PEaKIuH,
TEIUIOBOM 3 (EeKT peakiuu, sIpo aroMma, JICKTPOHHBIA CIIOW aToMa, aTOMHAas OpOWUTab,
paauyc aToMma, XMMHUYECKas CBA3b, HOJSPHAs M HENOJspHas KOBAJIECHTHAsl CBSI3b, MOHHAs
CBI3b, MOH, KATUOH, aHUOH, PacTBOP, MAaccoBast 10JIsl BEIeCTBA (MPOLIEHTHAs: KOHLIEHTPALIKs)
B PacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHSATH 3TH MOHATHS
IIPY OIMCAHUU BELIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJIsI COCTaBICHHS (OPMYJ BEIIECTB M ypaBHEHH
XUMHUYECKHUX PEaKIIHii;

ONpeNeNiATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWMHApHBIX COEAMHEHUSX, CTEleHb
OKHUCJICHHS DJIEMEHTOB B OWHAapHBIX COEIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJlaccy CoeIMHEHUH 1o GopmynaM, BUJ XMMUUYECKOH CBSI3U (KOBaJeHTHas U
VOHHAs1) B HEOPIAaHUYECKUX COECIUHEHMSIX;

packpeiBaTh cmbici I[lepuoamdeckoro 3akona JI. M. MenneneeBa: I€MOHCTPUPOBATH
NOHMMAHWE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKMX DJJIEMEHTOB OT UX
noJsio’keHus B [lepuonnyeckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEILIECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs1, 3aKOHa ABOTapo;

OIUCBIBATh U XapaKTepu30BaTh TabauuHyo (popmy Ileproguueckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: pa3INyaTh MOHITHUS «TJIaBHAs NMoArpymnmna (A-Tpymnmna)» 1 «10004Has MoArpyImna
(b-rpynma)», Maneie ¥ OOJBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHhIE UMEIOTCS B
tabmuue «llepuonnyeckas cucrema xumuyeckux osiemeHToB Jl. WM. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMUYECKHX 3JEMEHTOB (COCTaB M 3apsij
a1pa, o0liee YMCIIO 3JIEKTPOHOB U PacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);
KJaccu(UIUPOBaTh XUMHUYECKHE D3JIEMEHTBhl, HEOpPraHWYeCKHue BEIIeCTBA, XHWMHYECKHE
peakuuu (1o YUCITy ¥ COCTaBY YUacCTBYIOLIMX B PEaKIMH BEUIECTB, 110 TEIUIOBOMY 3 (DeKTy);
XapakTepru3oBaTh (OMUCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
NOATBEP)KJasl ONHMCAHWE NPUMEpPaMH MOJEKYJSPHBIX YpPaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIni;



MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0 3JeMeHTa 1o (opMylie COeIMHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBAa B PacTBOpE,
IIPOBOJIUTBH PACYETHI 110 YPABHEHHUIO XMMUYECKOM PEaKIUu;
MPUMEHSATh OCHOBHBIC OIEpPALUM MBICIUTEIILHON JIESITEIbHOCTH — aHalu3 W CHUHTE3,
CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3allMi0, KIacCU(DUKAINIO, BBISBICHHEC NMPUYUHHO--
CIIEICTBEHHBIX CBSI3€l — JUIS M3yYeHHUs CBOWCTB BEIIECTB M XHUMHUYECKUX pEaKiui,
€CTECTBEHHO-HAy4YHbIE METOJ/Ibl TO3HAHWS — HaOJIOJIeHHEe, U3MEpEeHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN );
cleoBaTh ~ IpaBWJIaM  [OJb30BAaHUS ~ XMMHUYECKOHM MOCYyJol M J1a0OopaTOpPHBIM
o0opysoBaHHEM, a TaKKe MpaBHIaM OOpalieHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB MO IMOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA U KHCIOPO/ia), IPUTOTOBICHHIO PACTBOPOB C
OonpeAesEHHON MacCOBOM [I0JIEM PAcTBOPEHHOIO BEIIECTBA, IUIAHMUPOBATh U MPOBOJHTH
XUMUYECKHUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IEIOYEH U KUCIOT C MOMOIIIBIO
UHAUKATOPOB (JakMyc, (heHondranert, METUIOPAHK U APYTHUE).

K koniy oOydenus B 9 kJjacce MpeaMETHBIC pe3yibTaThl HA 0Aa30BOM ypPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHX IIOHATHUN: XHMHWYECKUH DJJIEMEHT, arToM,
MOJIEKYJIa, MOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEILECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENBHOCTD, CTEIICHb OKHMCIEHUS, XUMUYECKash PEaKlMs, XUMUYECKasl CBS3b,
TerioBod ekt peaknuu, MOJb, MOJSPHBIA O0BEM, pPACTBOp, AJIEKTPOJIHTEHI,
HERJIEKTPOJIUTHL,  BJEKTPOJIMTUYECKAss  JUCCOLMALIMSA, pEeakUUh HMOHHOro  oOMeHa,
KaTaJln3aTop, XHMHUYECKOe paBHOBECHE, OOpaTUMble M  HeoOpaTHMble pPEaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIWH, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(pOTEpHOCTb, XUMHUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs,
MeTaJIJIMYecKast), KpHUCTaUIMYecKas pemérka, KOppo3usi METajuloB, CIUJIaBbl, CKOpPOCTb
XUMHUYECKON PEaKINH, IpeenbHo gonyctuMas konuenTpanus [1/IK Benectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN U IMIPUMEHATH 3TH MOHATHUSA
IIPU ONMCAHUM BEILECTB U UX MIPEBPAILCHU;

UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JUIsl COCTaBJIE€HUs (OPMYIN BEIIECTB U YpaBHEHH
XUMHUYECKHUX PEAKIIN;

OIPEIEATh BAJICHTHOCTh U CTENEHb OKUCICHUSA XUMHUYECKHX JJIEMEHTOB B COEIUHEHUAX
Pa3IMYHOr0 COCTaBa, NMPUHAJICKHOCTD BEIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHMM 110
dopMynam, BUJ XMMHYECKOHW CBsI3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj MOHA M0 XUMHUYECKOW (opMmysie, XapakTep cpeibl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COCIAMHEHHMM, THUIl KPUCTAUIMYECKON PpELIETKH
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci [lepuoanueckoro 3akona [I. M. MeHaeneeBa U AEMOHCTPUPOBATh €0
MOHMMAaHUE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyto Gopmy Ilepmonnueckoil cuctemsl
XUMHUYECKHMX AJIEMEHTOB: Pa3jinyaTh MOHATUS «TJ1aBHas NoArpymna (A-Tpymnmna)» u
«mobounass mnoxarpynmna (b-rpymnma)», Mamble u  OonbpIIME TEPHOABI, COOTHOCUTH
00O3HaueHMs, KOTOpble HUMEIOTCI B  NEPUOJMYECKON  Tabmuie, C  YUCIOBBIMH
XapaKTEePUCTHUKAMH CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sapa, oouiee
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YUCJIO JJICKTPOHOB M pacCHpeiesieHne WX IO DJCKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JIEMEHTOB M UX COECJUHEHUH B IpeiesaX Majblx
HEPUOJIOB U IIaBHBIX MOATPYI C yUETOM CTPOEHHUS UX aTOMOB;

— KJIacCU(pHUUMPOBATH XMMUYECKHE 3JIEMEHTbl, HEOPraHMYECKHE BELIECTBA, XUMHUYECKHUE
peakuuu (1o YUCIy U COCTaBY YYacCTBYIOLIMX B PEAKLMU BELIECTB, I10 TEIUIOBOMY 3P QEKTy,
10 U3MEHEHUIO CTENIEHEH OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);

—  XapakTepu30BaTh (ONHUCHIBAaTh) OOIIME U crelU(PUIECKHEe XUMUUECKUE CBOMCTBA MPOCTHIX U
CJIO)KHBIX BEILECTB, IOJTBEpXk/Aas ONUCAHHE IPUMEPAMU MOJEKYISIPHBIX M MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIH;

— COCTaBJISATh YPAaBHEHUs DJIEKTPOJUTUYECKOW JHUCCOLMALMK KHUCIIOT, LIEJoYed U COoJjel,
NOJHBIE M COKpALIEHHbIE YpaBHEHHs peaKUii HOHHOrO OOMEHa, ypaBHEHHUs PEaKIHH,
HOJTBEPXKIAIOIIMX CYLIECTBOBAaHME I€HETUYECKON CBA3M MEXKIY BELIECTBAMHU pa3IMYHbIX
KJIaCCOB;

— packpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIHUi  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peakLuii;

— IPOrHO3MpOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTU
IPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

—  BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTa M0 (OpMyJie COCTUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUUECKOM peakluu;

— co0nroaaTh npaBuia MOJIb30BaHUS XMMUUECKON MOCYA0M U J1a00paTopHbIM 000pyI0BaHUEM,
a Takke MpaBWwia OOpalleHus C BELIECTBAMU B COOTBETCTBMM C HMHCTPYKLUHUSAMH I10
BBIIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKMX ONBITOB 10 IMOJYYEHHIO U COOMpPAHUIO
ra3000pa3HbIX BEIECTB (aMMHUaKa M YTIIEKUCIIOTO ra3a);

— TPOBOAMTH PEAKIUH, IOATBEPXKAAIOIME KAYECTBEHHBI COCTaB pa3JIMYHBIX BEILECTB!
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPUJ-, OPOMUI-, HOIUI-, KapOoHaT-, ocdar-, CUIMKaT-,
cynb(dar-, THIPOKCHA-MOHBI, KAaTHOHbl AMMOHMSI W HMOHBl H3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIME B BOJHBIX paCTBOPaX HEOPraHUUECKUX BELIECTB;

— IDPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHOW JEATEIbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHe, 0000IIeHNEe, CUCTEMAaTH3aINI0, BBIABICHUE MPUUYNHHO-CIEACTBEHHBIX CBs3EH —
JUISL U3yYEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUM, €CTECTBEHHO-HAYYHBIE METO]IbI
NO3HAaHUS — HaONIOICHWEe, HU3MEpPEHHe, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHBIi W
MBICJICHHBIN).

2. Copep:xanue yue0HOro npeamera.

Conepkanue ydeOHOro mpeamera st 8-9 KiaccoB B3STO M3 CTPYKTYPUPOBAHHOTO
coJiepaHusl y4eOHOro npeamera «XumMus 0a30BBIH YPOBEHB)» Ha YPOBHE OCHOBHOTO OOIIETro
obpazoanus OOIT OO0 MOBY «COII Ne 2» u3 pa3nena 2 u noapasaena 2.1.10.

8 KJIACC

IlepBoHaya/IbHbIE XUMHYECKHE MOHSATHS

[Ipenmer xumuu. Poiib XMMUM B KWU3HU 4YE€JIOBEKa. XHUMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
METOJIaX MMO3HaHUs B XUMUU. YucTeie BemiecTBa U cMecu. CrocoObl pa3ieNieHus: CMECEH.



ATOMBI U MOJIEKYJBl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U clI0’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (opmyna. BajleHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTEbHASA MOJIEKYIISIpHAs
Macca. MaccoBas 10J11 XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChI U
YHclla CTPYKTYPHBIX €MHUIL BenlecTBa. Pacu€rel mo hopMynaM XUMHUECKUX COSAMHEHUN.

®u3nueckue M XHMMHYECKHE SBICHUSA. XUMHUYECKAasl peakiuss U €€ MNpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMUYECKHX peakiuit
(coenuHeHus, pas3IoKeHH, 3aMeIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B Jaboparopuu U mpuéMamu
oOpaiieHusi ¢ J1abopaTopHbIM 00OpyIOBaHUEM, M3y4yeHHE M OMNHCaHHE (U3MUECKUX CBOWCTB
00pa310B HEOPraHWYEeCKUX BEIIECTB, HaOmoAeHue (usnueckux (MIaBJICHHE BOCKAa, TasHUE
JbJa, PaCTUPAHUE caxapa B CTYNKE, KMUIIEHHE M KOHJAEHCAlUs BOJbl) U XUMUYECKUX (TOpeHue
CBEYH, MPOKAJTUBAHUE MEIHOW IPOBOJIOKU, B3aUMOJEHCTBUE Mela C KHUCJIOTOW) SIBICHHH,
HAOJIO/IEHUE U OMKMCAHHME MPU3HAKOB MPOTEKAHMUS XMMHUECKUX PeaKIuil (pasziokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcuna menu (II) mpu
HArpeBaHWH, B3auMoJjeiicTBUEe kene3a ¢ pactBopoM coiau wmenu (Il), m3ydenue crocoboB
pa3feneHus cMecel: C IOMOIIbI0 MarHumra, (pUIbTpOBaHWE, BHITAPUBAHME, AWCTHIUIALNA,
xpomaTtorpadusi, TPOBEACHHUE OYKMCTKH I[OBAapEHHON conM, HaAOMIOJeHHe U  OINUCaHUE
pEe3yNbTaTOB IMPOBEACHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHMSI MAacChl, CO3JaHHUE
Moiesiel MOJIEKYIT (IIapOCTEP KHEBBIX ).

BaskHelinue npeacraBuTe/ M HCOPraHMYECKUX BeleCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucnopon — sneMeHT M mpocToe BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMHUECKUE CBOMCTBA (peaklMU TOPEHMUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIydeHHs KHUCIOpoja B Jjaboparopuu u
npoMmblIeHHOCTH. KpyroBopot kuciopoga B mpupojae. O30H — amioTponHass Moaudukanus
KHCIIOpOJIa.

TeroBoil 3dexT XuMUYECKOW peakiuu, TEePMOXUMHUYECKHE YpaBHEHHS, JK30- HU
SHAOTEPMHUYECKHE pEaKIuu. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCUJICHHE
HapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOA.

Bomopon — »osmemMeHT M mpoctoe BemiecTBo. HaxokaeHue Bogopona B - IPUPOJE,
¢uznyecKkue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCO0bI oayyeHus. KucioTs! u comnu.

Momnsipabiii 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. Hackiienssle u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 1ol BeElECTBa B
pactBope. XUMHYECKHE CBOMCTBAa BOAbl. OCHOBaHMSA. Poib pacTBOpOB B MpHUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue MPUPOAHBIX BoJ. OXpaHa M OYUCTKA
MPUPOTHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oOKCHAOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosieoOpazyromnre. HomeHnknatypa
oKkcu10B. DU3nyecKre U XMMHUUECKHUe CBOICTBa OKCUIOB. [lonydeHne okCcuaoB.

OcHoBanus. Knaccudukarnust ocHOBaHMM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. PU3HYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHue
OCHOBaHUM.



Kucnotel. Knaccudukamus kucnor. Homenknarypa xkucinor. @usnyeckne ¥ XUMHUIECKHE
cBoicTBa KUCHOT. P akruBHocTH MetaiioB H. H. bekeroa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckue U XUMUYECKHE CBoMcTBa coiieil. [lonmydyenue
COJICH.

['eHeTnyeckas cBsi3b MEX/y KJIaCCaMH HEOPTraHMYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpPEE/ICHUE COJAEPKAHUS KUCIOpPOoJa B BO3AYXE, MOIYyYEHHE, cOOUpaHUeE,
pacro3HaBaHHE€ M H3YYE€HUE CBOWCTB KHCIIOpOJa, HaONIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W IPEKpallleHUsl ropeHus (Iokapa), 03HaKOMJIEHUE C
o0Opa3llaMu OKCHJIOB M OIIMCAaHUWE HMX CBOMCTB, NOJy4e€HUE, cOOMpaHHE, pPAclO3HABaHUE MU
U3y4eHHe CBOICTB Bojopona (ropeHue), B3auMojeicTBue Boaopona ¢ okcuaom wmexu (1)
(BO3MOKHO HCITOJIb30BaHHE BHCOMATEPHAIIOB), HAOIIOACHNE 00Pa3IIOB BEIIECTB KOJINYECTBOM
1 Monb, uccnaenoBaHuE OCOOEHHOCTEM pPAacTBOPEHHUS BELIECTB C Pa3IMYHONM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOM MaccOBOM J0JE€M pacTBOPEHHOIO BELIECTBA,
B3aUMOJICIICTBHE BOJBl C MeTalylaMM (HaTpUeM M KajibLueM) (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEOBAHNE OOPa3[0OB HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE M3MEHEHUsSI OKPACKM HHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYEH, U3ydyeHue
B3auMo/ericTBus okcuma menu (II) ¢ pacTBopoM cepHO#l KHCIOTBI, KUCIOT C MeTajlulaMHu,
peakuuil HEeUTpaau3aluuy, I[OJIYy4eHHE HEpPaCTBOPUMBIX OCHOBAHMUMN, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHenmune
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoauveckuii 3axkon u Ilepuoamyeckasi cucremMa xummuueckux jiementos Jl. W.
Menpaeseesa. Ctpoenune aToMoB. XuUMH4ecKasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuuu

[lepBble TONBITKA KIACCU(PHUKAIMA XHMHUYECKUX dJIeMeHTOB. I[loHsATHe O rpymmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHBIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTBI, KOTOpbIe 00pazyroT aM(pOTEPHBIE OKCUABI M THIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuUMHUYeCcKHX »dieMeHToB J[. .
MengeneeBa. KopotkonepuonHas u anuHHonepuogHas ¢opmbl [leprogudeckoid cucTemsl
xumuyeckux onemeHtoB [I. M. Menneneesa. Ilepuonbl u rpymnmbl. PU3HYECKUI CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPHO/Ia U TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX szaep. M3ortombl. OnektpoHbl. CtpoeHue
JJIEKTPOHHBIX 000J04YEK aTOMOB MepBBIX 20 XUMUYECKUX 31eMeHToB [leproauueckoi cucTeMbl
J. N. MengeneeBa. XapakTE€pUCTUKAa XMMHMUYECKOTO DJJIEMEHTAa 10 €ro IOJIOKEHHIO B
Ilepuoauueckoit cucreme J[. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIITMUYECKUX U
HEMETAJUIMYECKUX CBOICTB I10 TPYIIIAM U IIEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproanueckoit cCTEMbl XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. 1. 1. MeHaenees — y4€HbIN U IpaKJaHUH.

XvUMHYecKasi  CBS3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX DJIEMEHTOB. MlOHHAs CBSA3b.

Crenenp  okucineHusa. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipouecch
OKHCJIEHUS U BOCCTaHOBJIEHHS. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:
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U3ydyeHHe oO0pa3lloB BEIIECTB METANIOB W HEMETAJUIOB, B3aUMOJACMCTBHE THUIPOKCHUIA
LMHKAa C PacTBOPAMM KHUCJIOT W WIEJIIOYEH, MPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPeHHE, PEaKIK Pa3I0KEHUs, COSTUHEHNUS).

Mesicnpeomemmuoie céazu

Peanuzanus MexnpeIMeTHbIX CBA3E€H MPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
Yyepe3 UCMONb30BAHME Kak OOMIMX ECTeCTBEHHO-HAYyYHBIX TOHSATHHA, TaKk ¥  IOHSITHUH,
SIBJISIFOILIMXCS] CUCTEMHBIMM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyuYHble MOHSATHS: HaydHbI (akT, rumoresa, Teopus, 3aKOH,
aHaJlKW3,  CHUHTE3,  Kiaccu(uKanus, MEepUOJUYHOCTh,  HaOIIOJEHHE, JKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHUE.

®usnka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsll, BEUIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3W4YecKue BETUYMHBI, €AMHHIIBI M3MEPEeHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEpPAIBl, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
MCKOIIaeMbl€, TOILIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKkIus

[lepnonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »sieMmeHtoB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajlus, KaJbLUs U UX COCJUHEHUM B COOTBETCTBUH C
MI0JIO’KEHUEM 3JIeMeHTOB B [lepuoinyeckoii cucteme U CTpOEHHUEM X aTOMOB.

CrpoeHue BewecTBa: BHUAbl XUMUYECKON CBA3U. THUMBl KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BELIECTBA OT THIA KPUCTAUIMUECKOW PEMETKH M BUAA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIaccaM HEOPraHWYECKUX COEIUHEHHM, T€HETHYECKas
CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEaKUuu BEIIECTB, IO TEMJIOBOMY 3(QexTy, Mo H3MEHEHUIO CTeleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPAaTUMOCTH, MO y4YacTHUIO KaTajau3aTopa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMHN, TEPMOXUMUYECKHE YPABHEHHUS.

[TonsiTe o ckopocTH xumMuyeckoi peakuuu. Ilonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peaknusax. [lonstue o
karanuse. lloHAaTne o0 XuMHueckoM paBHOBecuH. DakToOpbl, BIMAIOIIAE HA CKOPOCThb
XUMHUYECKON PEAKIUH U MOJIO)KEHNE XMMUUECKOTO PaBHOBECHSI.

OKHCTUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIB30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBL,
QHUOHBI. MeXaHHU3M JUCCOLMAIlMU BELIECTB C Pa3MYHBIMU BUAAMHU XHMHUYECKOW CBS3H.
Crenens aucconuanuu. CUIBHBIC U CI1a0bIe DIIEKTPOIUTHI.

Peakuuu moHHoro ooMeHa. YcCioBUS MPOTEKaHUs peakUil HOHHOrOo oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE YpaBHEHMS peakuuid. CBOMCTBA KHMCIIOT, OCHOBAHHMI M COJIEH B CBETE
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NpEeACTaBICHUNH 00 >3JIeKTpOJUTHUYECKON nucconuanuu. KadecTBeHHbIE pPEaKkLMU Ha HOHBI.
[ToHsiTE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenn.

O03HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEUIETOK HEOPraHMYECKHUX BEIIECTB —
METAIJIOB M HEeMeTa/uioB (TpaduTa © anMmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHSs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON peakuuu OT BO3JACHCTBUS pa3iIMYHbIX
(akTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, IIeJouedl U cojeid (BO3MOXKHO HCIOJIb30BAHHME BHJEO MaTepHalioB), IPOBEJEHHE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
OcaJKa, BbIICIIEHUE Tra3a, o00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (rOpeHne, peakluud PpasjokKEeHUs, COEIUHEHUs),
pacrio3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOLIbI KAaYEeCTBEHHBIX PEAKIMHA Ha HOHBHI,
pelIeHNe IKCIIEPUMEHTAIbHBIX 3aau.

HemeTtaJu1bl 1 MX COeIMHEHHUS

OOmass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xyopa (B3aUMOJEHCTBHE C MeTaulaMH, HeMeTalljaMH,
menoyamu). XmopoBopopoa. ConsHas KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOJOPOa Ha OPraHu3M 4esloBeka. BaxkHelme Xinopu bl
U X HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 37JeMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (U3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(HUKAINN KUCIOPOJa U Cepbl. XMMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOJ, CTpOEHHE, (hU3MYECKHEe M XHUMHYEeCKHe CBoWcTBa. OKCHABI Cephl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOme Kak TpeAcTaBUTENS Kiacca KHUCIOT U crneuupuyeckue). XUMHUECKHE PeaKIHH,
JeXallie B OCHOBE IPOMBINIJIEHHOIO CHOC00a MOJIydeHUsl CepHOM KHUCIOThL. I[IpuMeHeHue
cepHol kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakuus Ha cyiabdar-uon. Haxoxnenue
ceppl M €€ COCIMHEHUN B TMpUPOAE. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOWIEH Ccperbl
COEMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALCHUS.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B TMpHpoJe, (U3NYecKHe WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (u3n4eckue u XMMUYEeCKHe
CBOWCTBa, MoylyueHue 1 npuMenenre. Conu aMMoOHUs, UX (pU3NUecKre U XUMUUYECKHE CBOIMCTBA,
npuMmeHenre. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyuyeHHe,
bu3ndeckue W XHMHYECKHE CBOHCTBa (0OmMe Kak TIPEACTaBUTENS Kiacca KHUCIOT U
cneuuduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJIEHl aMMOHHS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHnit. XUMU4ecKoe 3arpsi3HeHHE OKpY KaroIlel Cpeibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3JyXa, MOYBBI U BOAOEMOB). Docdop, alIoTponHble MoAU(UKALNH
docdopa, dpuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3mueckue M XUMHUYECKHE CBOIcTBa, monydeHue. lMcnonb3zoBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHHUA. YTJEepo/, alUIOTPOITHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMuueckue cBoicTBa. AncopOrus. KpyroBoport yrieposaa B npupose.
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Oxkcupapl yriaeposaa, ux (puU3nyYecKkue U XMMUYECKHe CBOMCTBA, EUCTBUE HA )KMBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYecKrue MpobiieMbl, CBsI3aHHBIE ¢ OKcuioM yriepoaa (IV),
TUIOTE3a II00aIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM >QQeKT. YroibHas KUCIOTa U e
CONM, WX (U3MUECKUE M XUMHYECKHME CBOWCTBA, IMOJydyeHHE W NpuMeHeHue. KadecTBeHHas
peakiust Ha  KapOoHaT-WOHBL.  Vcmonb3oBaHume  KapOOHAaTOB B OBITY,  MEIUIMHE,
MPOMBIIIICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KaK O COSAMHEHMSX Yriiepoja
(MeraH, 53TaH, JTWJEH, alETWIEH, ATaHOJ], IJIMLEPUH, YKCycHas Kuciora). IlpupoaHsie
UCTOYHUKU YTJIICBOAOPOAOB (yrojb, MPUPOAHBIA ra3, He(PThb), MPOAYKTHl HX MEpepadOTKU
(OeH3uH), uX poJib B OBITY U MPOMBIIILUIEHHOCTH. [ToHATHE O OMONIOrMYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yrieBojJax — W HMX pOJIM B KU3HU YelOBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckne M XHWMHUYECKHE CBOMCTBA, MOJYYCHHE U TPUMEHEHHE.
CoenuHenuss kpemHusi B npupoge. OOmme npencraBienuss o6 okcuzae kpemuus (IV) wu
KpeMHUEBOM kucnoTe. CUITMKATHI, UX HCIOIb30BaHKE B ObITY, B MPOMBIIIUIEHHOCTH. Baxkueiime
CTPOUTENIbHBIE MaTepHallbl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [Ipobrmembr
0€30MacCHOT0 UCMOIb30BAaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B ITOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
KaUeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OIMbITHI,
oTpakaromme (U3NIeCKue U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMJIEHHE C OO0pas3liaMu XJIOPUAOB (TaJIOr€HUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu ceppl M €€ COECJUHEHUSMH (BO3MOXHO MHCIOJb30BaHUE
BUZEOMATEpHaoB), HaOIroJeHHWe Tporecca OOyrJIMBaHUS — caxapa TIOJA  JICHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOI
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyib(aT-uOH U HaAOIIOJeHHE NMpU3HaKa eé
INPOTEKaHUs, O3HAKOMJIEHHE C (M3MUECKUMH CBOMCTBaMHM a30Ta, (ocdopa W uUX coeTuHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMy a30THBIX U (pocPOpHBIX y100peHuH,
[oJlyueHue, coOupaHue, pacrno3HaBaHME M H3Y4YEHHME CBOMCTB aMMHaka, IpPOBEACHUE
KaYeCTBEHHBIX peakIuid Ha HOH aMMOHUs M (ocpaT-uOH U H3yUyeHUE TMPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MeEAbI0 (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KpUCTAIMUECKUX PeIETOK aiaMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOras3a, Mojly4eHue, COOMpaHue, pacrio3HaBaHHUe
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMpPOBEJCHHE KAaueCTBEHHBIX pEaklMi Ha KapOoHAT U
CHWJIMKAaT-HOHbl M H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMIIEHHE C TNPOAYKLHEN
CIJIMKaTHOM IMPOMBINIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a/1ad no Teme «Baxneimme
HEMETAJUIbl U UX COETUMHEHUS.

MeTajibl M HX COeTHHEHUS

OOmiass xapakTepUCTHKAa XHMHUYECKHX OJJIEMEHTOB — METaJJIOB Ha OCHOBaHUM MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux sneMenToB Jl. . MenaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTaioB. Mertamnudeckass CBsI3b M METaNIMYecKas KpHUCTaUIMYECKas
peméTka. ONEKTPOXUMHUYECKUH ps HanpspkeHHH MerawioB. dusnueckue M XMMHUYECKHE
cBoiicTBa MetayuioB. O6mMe crnocoObl MoayyeHUs: MeTasioB. [loHsATHE O KOPPO3UU METAIIOB,
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OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3uu. CruiaBsl (CTab, YyTYH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanyueckoi cucreMe XMMUYECKUX 31eMeHTOB J1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJIeHUE B mpupojie. Pu3nueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{erouHo3emMenbHBIE METAUIBI MarHui M Kajuplui: nojoxeHnue B Ilepuommueckoit
cucreme xumMuueckux aemeHToB [[. M. MenneneeBa, CTpOEHUME KX aTOMOB, HAXOXIEHUE B
npuponae. PU3NYeCcKue U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BakHeilne coeqnHEeHUs
Kanbpus (OKCUI, TUAPOKCHU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepuonnueckoil cucreme xumuyeckux snemeHTtoB J[. M.
MenieneeBa, CTpOCHHUE aTOMa, HaxoXJeHUe B npupojae. Gusnyeckue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepmommueckoir cucreme xumudeckux osnemeHTtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B npupoae. Ouznueckue U XUMHUYECKUE CBOMCTBA
xene3a. Okeuapl, Tuapokeuabl U conu skene3a (1) u xemesa (I11), ux cocras, cBoiicTBa u
HOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llamMu MeTajlIoB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMaTEPHUAIOB), MCCIIEJOBAHUE CBOMCTB KECTKOW BOMBI, IIpoOllecca TOPEHHUsS »Keje3a B
KUcIoposie  (BO3MOXKHO  HCIIOJNBb30BAaHHE  BUICOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, Kajbllys, allOMUHUS, LKWHKA, *kene3a (II) u xenesza
(IIT), meau (II), HaOmroIeHNE W OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIig ¥ KaJbIHs (BO3MOXXHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelie MeTajuibl U UX COCTUHEHUS.

XuMus U OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B MMOBCETHEBHOW JKU3HU YeliOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuii B ObITy. [lepBasg moMomp mpu XHUMHYECKHUX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpeapl (peneiabHas JomycTUMast KOHIIEHTpaIus
BeniecTs, ganee — [1/1K). Poas XxuMuu B perieHn# 3K0JI0rM4eCcKUX Ipooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTEPHUATIBI).

Mesrcnpedmemmnie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NMPU M3YyYEHUH XUMHUU B 9 Kiacce OCyHIECTBISETCS
4yepe3 HCIOJb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIIOHATUM, TaK W  TOHATHH,
SIBJISIFOLLMXCSL CHCTEMHBIMU JIJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01mue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYYHBIH (aKT, TUIOTe3a, 3aKOH, TEOPHs,
aHajgu3, CUHTE3, Kiaccuukamus,  MEePUOJAUYHOCTh,  HAOIMIOJEHHE,  DKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHE, MOJICITb, SIBJICHHE, MAPHUKOBBINA A(D(PEKT, TEXHOIOTHS, MaTEPHAITHI.

®dusnka: Marepusi, aToM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJA, H3OTOIIbI,
PaaMOAKTUBHOCTh, MOJIEKYJIa, DJJIEKTPUUECKUH 3apsi, MNPOBOJAHHUKH, TMOJYNPOBOJIHUKH,
JTUAJIEKTPUKHU, (DOTOIIEMEHT, BEUIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHUE BeEIEecTBa, ras,
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pacTBOp, PacTBOPUMOCTh, KPHCTAUTMYECKAs pPENIETKa, CIUIaBbl, (QHU3MYECKUE BEIUYHHBI,
CIMHHIIBI U3MEPEHHUS, KOCMHYECKOE MTPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COJTHIIE.

buosorus: ¢horocunTes, apixanue, onocdepa, IKOCKHCTEMa, MUHEPATbHbIC YI00pEHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, MUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOABI, IOJIC3HBIE
UCKOIaeMbIe, TOILIMBO, BOJHBIE PECYPCHI.
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3. TemaTnyeckoe NJIAHHPOBAHHE C YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJUMBIX HA OCBOEHHE KaKI0il TeMbI, ¢ y4eTOM padoyeii mporpaMmsbl
BOCIIMTAHUS ¥ BO3MOKHOCTBHI) HCIOJIb30BAHMS 110 3TOMY pa3jiesy/TeMe 3J1eKTPOHHBIX (HH(POBBIX) 00Pa30BaTEIbHBIX PECYPCOB.

00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO O0IIIEr0 00pa30BaHUs».

TemaTtuueckoe IUIAaHUPOBAHUE ONPEACIACT MOCIECA0BATCIILHOCTE M3YUYCHUA PA3ACIOB M TEM IIPOrpaMMbl, IOKA3bIBACT PaCIPEACICHUC
y‘le6HBIX 4acCoB, OIPEACIACT IPOBEACHUC TeKYIHeﬁ, HpOMeX(YTOqHOﬁ arrecrauu. HpI/I OIICHUBAHHWKU HCIOJB3YHOTCSI HOPMBI, 3aJaHHBIC B
O6pa3OBaTeHBHOﬁ ImporpaMmMe IIKOJBI B pasgcic 1.3. «Cucrema OIICHKU JOJOCTHXKXCHHUSA IINITAHUPYEMBIX PE3YIbTaTOB OCBOCHUA OCHOBHOH

8 kiacc
Ne Kou-
w/n Tema Bodac HOP/20P JesiTeILHOCTD Y4YUTEJIsl B 00J1aCTH

0B

(ccviika na paszoen)

BOCNIUTAHMS (Ha pazoen)

HepBOHa‘-laJ'II)HbIeXI/IMI/I‘IGCKI/IeHOHﬂTI/Iﬂ-20‘1.

[Ipenmer xumuu. Pons XumMuu B )KU3HU YenoBeKa. Tena u

! BCOICCTBA. ! Enunas  xomtekuus  1IOP:

2 [TonsiTHE 0 METOAAX TTO3HAHUS B XUMHUH 1 [Mpepmernas KOJLIEKIIHS]
[Ipaktuueckas padora Ne 1 «IIpaBuna paGoTsi B XM

3 naboparopuu u mpuémsl oOpalieHus ¢ 1adopaTOpHBIM 1 |http://fcior.edu.ru/catalog/su
000pyIOBaHUEM bject/25/

4 Yucteie BCIIIECTBA U CMECCH. Croco0sl pa3aciICHUA cMecelt 1 (OCHOBBI XUMUU:

5 [Tpaktyeckas padora Ne 2 «Paznenenue cmecei (Ha 1 DIICKTPOHHBIN YUeOHHUK:
IpUMEpe OYNCTKH MTOBAPEHHOM COITH )» http://www.ximicat.com/

6 ATOMBI U MOJIEKYIIBI 1 |OTKpBITHIH KOJLTEIK:

7 XUMUYECKHUE 31EMEHThI. 3HaKU (CUMBOJIbI) XUMHUYECKHUX 1 XuMusi:
HJIEMEHTOB http://www.opencoll.ru/che

8 [TpocTeie U CITOKHBICBEIIIECTBA 1 |mistry

9 ATOMHO-MOJIEKYJISIPHOCYYEHHE 1 [3aHmmarenbHas XUMUSA
3aKOH MMOCTOSHCTBA COCTABA BELIECTB. XUMHYECKAsI http://www.chemvaz.ru/

10 ¢dbopMyia. BaleHTHOCTaTOMOBXUMHUYECKUXDIIEMEHTOB 1

11 OtHocuTtenbHas aToMHast macca. OTHOCHUTENNbHAS 1

Peanu3aiusi BOCOIUTATENbHBIX BO3MOXKHOCTEMH
pa3IMYHBIX BHUJOB JIEATEIILHOCTH PEOCHKA
(yueOHOI1, UTPOBOI, TPYAOBOH, CIIOPTUBHOM,

XyJ0’KECTBEHHOU U T.J.)
[IpoekTupoBaHue CHUTyalludé U COOBITUH,
Pa3BUBAOIINX SMOLMOHAIBHO-IIEHHOCTHYIO

chepy pebeHka (KyabTypy MepeKHBaHHUI U
[IEHHOCTHbIE OPUEHTAlUU PEOCHKA)
Pa3BuTtHe y oOywarommxcs NO3HaBaTENbHOM

AKTUBHOCTH, CaMOCTOSITEJIbHOCTH,|
MHULMATUBBL, TBOPYECKUX CIIOCOOHOCTEH,
(¢opMHpOBaHHE  TPaXJAHCKOW  MO3MIIMH,

CIIOCOOHOCTH K TPYAY M KU3HU B YCIIOBHSX
COBPEMEHHOTO  MHUpa, (OPMHUPOBAHUE Y
00yYaroONIMXCS  KYJIbTyphl  3I0POBOTO W
0e30MmacHOro 00pasa KU3HH

@OpMHpOBaHI/Ie TOJICPAHTHOCTHU W HABBIKOB
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MOJIEKYJISIpHasl Macca

TTOBCACHUA B I/IBMCHSIIOH_ICI\/‘ICSI

12 MaccoBasi 07151 XUMHUYECKOTO AJIEMEHTA B COSTUHEHUN 1 MOJIUKYJIBTYPHOH cpene
13 KomunuecTBo BemectBa. Mosbs. MomsipHast macca 1
14 OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUUYECKasl peaKus 1
15 [Ipu3Haku U ycinoBUs NPOTEKAHUS XUMUYECKUX peaKuit 1
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYECKUE ypaBHeHus| 1
17 Brruucnenus KOJIMMECTBA, MAcChI BELIECTBA M0 yPABHEHHAM 1
XUMHUYECKHUX PEaKIIHii
18 Krnaccudukanus XUMHYECKUX PEaKIUui (COeTMHEHUS, 1
pa3IoKeHUs, 3aMeIeHUs, 0OOMEHA)
19 M. B. JlIomoHOCOB — yqé“HHI?I-aHuHKnonem/ICT. O60061eHne 1
Y CHCTeMAaTU3alUsI3HAaHHHA
20 KontponsHas padora Nel mo Teme «BemiecTBa 1 XuMHUIECKHE 1
peaxIum»
Ba:xkHeiiluue npecTaBUTEe M HEOPraHUu4ecKux BemecTs-304.
21 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopox — 1 BxiiroueHue B ypOK WUTPOBBIX MPOLEAYpP s
AJIEMEHT U mpocToe BemecTBo. O30H MOJJIEp)KaHUSI MOTUBALMK OOydaroluxcsl K
20 dusnueckre 1 XUMUYECKUE CBOMCTBA KUCIOPO/ia (peaKkiuu 1 Enunas  xosuieknus  1[OP:[IOTYYCHUIO 3HAaHUH
okHcieHus, ropenue). IlonsiTueobokcuaax [IpeamerHas xojuteknuslIpAIMEHEHNE Ha YpOKE  HHTEPaKTHBHBIX
23 Crioco0bl MmostydeHus: KUCI0po/ia B JIabopaTOpUH U 1 «X MUY (bopm paboThI c 00yyaroIUMUCS!
IPOMBIIIICHHOCTH. [IpuMeHennekuciopoia http://fcior.edu.ru/catalog/su [AHTC/UICKTYaNnbHBIX HWIP, CTUMYIUPYHOIIUX
TernoBoi 3G HexT XUMUIECKOW peakIiu, MTOHATHE O bject/25/ [103HABATE/IbHYI0 MOTHBALUIO O0YYaOIINXCsl
24 TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U SHIOTEPMUUECKUX 1 |OcHOBBI XUMUH: [IpumeneHre  TpymmoBoi  paboTel WM
peaxkuusax AIIEKTPOHHBIN yYEOHHUK: paboTel B Mmapax,  KOTOpEIC  ydar
o5 ToruuBo (HedTh, yronb U MeTaH). 3arpsi3HEHHE BO3/1yXa, 1 http://www.ximicat.com/ 06y11a101m:1xc51 KOMaHJHOW  pabore o
CIOCOOBI €T0 MPETOTBPAIICHHS OTKPBITHIN KOJIIEK: B3aMOACUCTBUIO C Apyrumu
26 [Tpaktruyeckas padora Ne 3 mo teme «llomydenue u 1 Xumusi: 00yYarOIIMMHUCS.
coOupaHue KHCIOPOa, H3yUCHHE €r0 CBOMCTBY http://www.opencoll.ru/che
27 Bonopoa — snemeHT u npoctoe BemecTBo. HaxoxaeHue B 1 mistry
IPHUPOIE 3aHuMaTe bHas xumustVIHUOMEPOBaHKE u MOJIICPIKKY
08 dusnyeckre U XUMUIECKHE CBOUCTBA BOJOPO/IA. 1 http://www.chemvaz.ru/ UCCIICIOBATCILCKOU ACATCIBHOCTH
TprMeHEHNEBOAOPOJA [IKOJTbHUKOB B (popMe BKIIFOUEHHS B _YPOK
29 TIOHSITHE O KHCIOTaX U COISX 1 [Pa3MUYHBIX HCCIEI0BATENbCKUX 3aJaHUM,
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30 Crioco0bI TToTy4eHust BOAOPO/1a B 1abopaTopuu 1

31 [TpakTrueckas padota Ne 4 mo Teme «llonyuenue u 1
coOupaHue BOJ0POIa, U3YUEHUE €r0 CBOMCTBY»

32 Mousipablii 00BEM razoB. 3akoH ABOraapo 1

33 Brruncinenus o0béMa, KOJIMYECTBA BEIIECTBA ra3a 1o ero 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00bEMY

34 Brruncnenus 00bEMOB Ta30B MO ypaBHEHUIO PEAKINH Ha 1
OCHOBE 3aKOHA O0BEMHBIX OTHOILICHUH T'a30B

35 dusnueckre 1 XUMHUUECKHE CBOIICTBA BOAEI 1

36 CocraB ocHoBaHui. [ToHsTHE 00 MHAMKATOPAX 1

37 Boga kak pactBoputens. HachilieHHbIC M HEHACHILIICHHBIE 1
pacTBOpbl. MaccoBast 107151 BEIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 o reme «lIpurorosnenue

38 PacTBOPOB ¢ ONPEACTEHHON MACCOBOH JI0JIeH pacTBOPEHHOTO 1
BEIIECTBA»

39 KonTponbnas padota Ne2 no teme «Kucnopon. Bonopon. 1
Bona»

40 Oxcuppl: coctaB, Kilaccuukaiys, HOMEHKIATypa 1

a1 [Tonmy4yeHne 1 XUMAYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX 1
1 aM(OTEPHBIX OKCHJIOB

42 OcHoBaHMsI: cocTaB, Kilaccu(UKalus, HOMEHKIIATypa 1

43 [TosnydyeHne u XuMU4ECKHE CBOMCTBA OCHOBaHUM 1

44 Kucnotsl: coctas, kinaccupukaus, HOMEHKIaTypa 1

45 [Tonyyenue u XUMHYECKHE CBOMCTBA KUCIIOT 1

16 Conu (Cpe)IHI/Ie)IVHOMeHKJIaTypa, CIIOCOOBI MOTY4YEeHHUS, 1
XMMHUYECKHE CBOICTBA
[TpakTudeckas padota Ne 6. Pemenue skcriepuMeHTATbHBIX

47 3anad 1o Teme «OCHOBHBIE KJIaCChl HEOPTaHUIECKUX 1
COEJIMHEHUI

48 FeHeTquCKVaﬂ CBSI3b MEXK/Ty KJIACCAMU HEOPTaHUIECKUX 1
COCMHEHU I

49 O06o0meHne 1 cucTeMaTH3ausI3HAHU I 1

50 Kontponbras padota Ne3 mo teme "OCHOBHBIE KJIACCHI 1

YTO JaeT BO3MOXHOCTH  OOYYaroIIMMCs
MPHOOPECTH  HABBIKM  CAaMOCTOSITEILHOT(
penieHus TEOPETUIECKON po0JIeMBl,
TCHEPUPOBAHUS U OPOPMIICHUS COOCTBCHHBIX
TUIOTE3, YBAXKUTECIHHOTO OTHOIICHUS K
YY)KUM HJesIM, MYOJUYHOTO BBICTYILICHUS,
AQpPryMEHTUPOBAHMSI M OTCTAaMBaHUS CBOEH
TOYKH 3PCHUS.

PazBuTHe y oOy4arommxcs IMO3HaBaTEIbLHOM
AKTHBHOCTH, CaMOCTOSITEJIbHOCTH,
WHUIIMATHBBI, TBOPYECKUX CIIOCOOHOCTEH,
(bopMHUpOBaHHE  TPaKIAHCKOH  IMO3HUIIUH,
CIIOCOOHOCTH K TPYIY W JKU3HHU B YCIIOBHSX
COBPEMEHHOTO MHUpa, (QOPMHUPOBAHUE Y
00ydJaromuXxcsi  KyJAbTyphl — 3JI0POBOTO W
Oe3omacHOro o0pasa KU3HM.
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| HEOPraHWYECKUX COCTMHEHUN"

OKHNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peakunu-154.

Iepunoauyeckuii 3akon u Ilepuoanueckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. Ctpoenne arToMoB. XUMHYECKAsl CBA3b.

51 ITepBbIe MOMBITKH KJIaCCU(PUKAIIMA XUMUYECKUX DJIEMEHTOB. 1
[TonsiTue 0 rpymnmax CXoJIHbBIX 3JIEMEHTOB
59 [Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema 1
xumudeckux asiemeHnToB 1. 1. Menjeneera
53 [Tepuompl, TPy, TOATPYIIIIBI 1
o4 Crpoenne atomoB. CocTaB aTOMHEIX saep. M30Tome! 1 |[Exunas xommexuus L[OP:
55 Crtpoenue BHCKI})OHHHX 000JI0YCK aTOMOB DJICMCHTOB 1 [Mpenmernas KOJUIEKLIS
ITepuonuueckon cucremsl /1. 1. Menaeneena XM
56 XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €r0 1 http://fcior.edu.ru/catalog/su
nojoxxeHuto B [lepuoamyeckoii cucreme J1. 1. Menaeneena bject/25/
3HayeHue HepI/IOIlI/I‘{eCKOFO 3aKOHa IJIsd pa3BUTHUA HAYKH U (OCHOBBI XUMUU:
57 npaktuku. J[. . MenneneeB — yuéHslii, meaaror u 1 bnexrponnslii yueOHuK:
rpakIaHKH. http://www.ximicat.com/
58 DNEeKTPOOTPUILIATETLHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB. 1 |OTkphITHI KOIIETK:
59 Honnasg xuMu4aecKkasi CBsI3b. 1 Xumus:
60 KoBasieHTHast moJIsipHasi XUMHUYECKas! CBSI3b. 1 |http://www.opencoll.ru/che
61 KoBasieHTHas1 HEMOIsIpHAs XUMUYECKas CBA3b. 1 |mistry
62 CrereHb OKUCICHUS. 1 [BaHuMartennHas XAMUSA.
63 OKHCIUTENBHO-BOCCTAHOBUTELHBIE PEAKIIUH 1 |http://www.chemvaz.ru/
64 OKucauTEIN U BOCCTAHOBUTEIN 1
65 KonrtponsHas pabora Ne4 o teme «CTpoeHHe aToMa. 1
XuMu4decKkas CBSI3b»
66 Jlmarnoctrueckas KOHTpOJIbHAs paboTa 3a Kypc 8 kiracca 1
67 PesepBHbIit ypok. O600111eH e U cucTeMaTH3alus 3HaHU T 1
68 PesepBHEIi ypok. O0001IIeHNE U cHCTEMaTH3aIUsl 3HAHUH 1

lcnonb30Banue BOCITMTATEIbHBIX]
BO3MOYKHOCTEH collepKkaHus  y4eOHOro
peaMeTaIA(hOpPMUPOBAHUSA YOO yIAFOIIIHX CST
[POCCUMCKUXTPaAULIMOHHBIX 1YXOBHO-
HPaBCTBEHHBIX u COILIMOKYJIBTYPHBIX
[IEHHOCTEH Yepe3 MoJa00p COOTBETCTBYIOITUX
TEKCTOB ISl YTCHHMSI, IPOOJIEMHBIX CHTYaIIHi
151 OOCY’KJIEHUS B KJlacce.
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9 KkJiacce

n/n

Tema

Ko.1-
BOYAC
OB

HOP/30P
(ccvinka na paszoen)

JesAiTeJIbHOCTD YUHTEJIsl B 00J1aCTH
BOCIIUTAHMS (Ha pazoen)

BemecTBo u xXuMuveckue peakuuu-174.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema

1 1 [Emunas xomrexuus IIOP:
xumudeckux asiemenToB 1. . Menaeneena IpeameTHas KOJITEKITHS]

2 CraproBasi KOHTpOJIbHas padboTa 1 | Xumusiy:

3 3aKOHOM€pHOCTI/I B I/ISIY.IGHGHI/II/I CBOMCTB XMMHYECKUX 1 http://fcior_edu_ru/Cata|0q/SU
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB bject/25/

4 Knaccudukanus u HOMeHKIaTypa HEOpraHM4YEeCKUX BEIIECTB 1 |OcHoBBI XUMHH:

5 BI/II[E»I XUMHUYECKOW CBSI3U M THUITBI KPUCTAIUTHYECKUX 1 >1eKTPOHHBIH y4eOHUK:
pemcTOK http://www.ximicat.com/

6 Kontponbnas padota Nel o reme «IloBTOpenue u 1 OTKPBITBIN KOJIIEK:
yrayOseHre 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca» XUMMUS:

7 Knaccuukaiiys XAuMHUECKUX PEAKIIUH 110 Pa3InIHbIM 1 ht'Fp://WWW.OpenCOII.ru/Che
MPU3HAKAM mistry

8 [TonsiTue o ckopocTn XUMUYECKOU peakuuu. [loHsTue 0 1 3aHuMaTenpHas XAMUA:
TOMOT€HHBIX U F€TePOreHHbIX PEaAKLUAX http://www.chemvaz.ru/
[TonsiTne 0 xuMHYECKOM paBHOBECHH. DAKTOPBI, BIUSIOIINAEC Enunas  komnekuus 1{OP:

9 Ha CKOPOCTh XUMHUYECKOW PEAKIIUU U MOJO0KECHHIE 1 [[IpeamerHas
XUMHYECKOTO PABHOBECHS «XuMus»:

10 OKUCIUTENEHO-BOCCTAHOBUTEIbHBIEPEAKITHN 1 |http://fcior.edu.ru/catalog/su

11 Teopus snexTponuTnaeckoi qucconuanyu. CHIbHEBIE 1 1 bject/25/
cl1a0ble AIIEKTPOIIUTHI (OCHOBBI XMMHH:

12 HNonnbleypaBHEHUAPEAKIIHI 1 PIEKTPOHHBIN YUYCOHUK:

13 XHAMHUYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHI B CBETE 1 http:// WWVvV-Ximicat-Com/
MIpeJICTaBICHHUI 00 NIEKTPOTUTHIECKON TUCCOIHAIINH OTKPBITBIH KOJITEIDK:

14 XUMHYECKHE CBOMCTBA COJIEH B CBETE MIPEICTABICHUI 00 1 XHI\’_IH’I3
SIIEKTPOIMTUIECKOM TUCCOIMAIIMN ht'Fp./ /www.opencoll.ru/che

15 ITonsTre o ruaponuseconen 1 [mistry

KOJ'IJ'IeKI_[I/IH'6e3OHaCHOFO 06pa3a KHU3HHU

Peann3anus BOCIUTATENbHBIX BO3MOXKHOCTEN
pa3IUYHBIX BHUJOB JAEATEIBHOCTH pPEOEHKY
(yueOHO, UTpOBOi, TPYAOBOM, CIIOPTUBHOM,
XYZ0KECTBEHHOU U T.1.)
[IpoekTHpoBaHWEe CHUTyallud © COOBITHH,
Pa3BUBAIONIMX  SMOLMOHAIBHO-IIEHHOCTHYIO
chepy pebenka (KyabTypy NEpeKHBaHUN U
LIEHHOCTHbBIC OPUEHTALIUU PeOCHKA)
Pazputne y oOydarommxcsi mo3HaBaTeIbHOH

AQKTUBHOCTH, CaMOCTOATEIIbHOCTH,
MHULMATUBBI, TBOPYECKUX CIIOCOOHOCTEH,
(dbopMUpoBaHHE  TPaKIAHCKOH  IMO3UIUH,

CIIOCOOHOCTH K TPYAY M JKU3HU B YCIIOBHSX
COBPEMEHHOI0 MHpa, (OPMUPOBAHUE Y
oOyyaromuxcst  KyJbTyphl — 30pOBOTO M

@DopMUpOBaHUE TOJEPAHTHOCTH M HABBIKOB
[TOBEICHUS B M3MEHSAIOIIEHCS]
[TOJIMKYJIBTYPHOU Ccpejie

BxiroueHne B ypoK HIPOBBIX IPOLEAYpP UIf
MoAJep)KaHusl MOTHBALIMKM OOydYarolUXcsl K
[TOJIYYEHUIO 3HAHUM

[IpuMeHEHHE HAa YpOKEe HHTEPAKTHBHBIX
bopMm paboThI c 00y4aroIUMUCS
WHTEJUICKTYAJIbHBIX UTP, CTHMYJIAPYIOIINX

MO3HABATCIIbHYO MOTHBAIIUTO O6y‘-IaIOIJ_[I/IXCH
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16 O060061eHre U cucTeMaTu3alsI3HaHuI 1
[TpakTrueckas padota Ne 1. «Pemenne skcriepuMeHTATbHBIX ) N
17 sa1ay 1 [3anumarenpHas xumus:[[pumeHeHne  TpynmoBol  pabOThIl WM
http://www.chemvaz.ru/ paboTel B mapax, KOTOpbIE  yu4aT
HeMmeTannkl U ux coennuennsd- 25u. obyHatomxcs KoMaHIHOU pabore 1
19 OOm1ast XapakTepUCTHKA T'aJIOTeHOB. XUMHUECKUE CBOICTBA 1 [Emumas xomnexummus L[OP]
Ha TIpUMEPE XJI0pa [IpenmerHas KOJLICKIIMS]|
20 XsopoBogopoa. ComnsiHas KUCIIOTa, XMMUYECKHE CBOWCTBA, 1 (X
[0Jy4€HHE, TPUMEHCHHE http://fcior.edu.ru/catalog/su "
21 [TpakTuaeckas pabora Ne 2 o Teme «Ilomydenue consHOM 1 bject/25/ HULMHPOBAHNC 1 TOAACPAKKA
KHCIIOTBI, H3yUeHHE 68 CBOHCTEY OCHOBBI X UM 1CCIIEI0BATENbCKON JIeSITEIIbHOCTH
22 Breraucnenus 1o YpPaBHCHUAM XUMHUYCCKUX peaKHI/II\/JI, €Ciin 1 BHCKTPOHHBII\/JI yqeﬁHpH(: [LIKOJILHUKOB B (bOpMC BIJIOHCHWS B yp(iK
OJIMH U3 PEareHTOB JaH B U30BITKE http://www.ximicat.com/ PAsIHHBIX HCCHeHOBaTeHBCKHg 3aaHHH,
23 OO01mas xapakTepucTruka 31eMeHTOB VIA-rpynmbs 1 |OTKpBITHI KOMIETXK: [1T0  AacT  BOSMOXHOCTE — OOyHaroIMMCH
= MpuoOpecTH  HABBIKM  CAMOCTOSITEIBHOTO
Annotponusie Moaudukanuu cepsl. Haxoxenue cepsl u e€ XuUMus: .
24 . . 1 . pelieHus TEOPETUUECKON npo0IieMbl,
COCJIMHEHUH B TPUPOJIe. XMMHUYECKHE CBOMCTBA CEPBI http://www.opencoll.ru/che
- TeHEePUPOBAHUS U 0(OPMIICHUSI COOCTBEHHBIX
CepoBoniopo, cTpoeHne, pU3nuecKue 1 XUMHUIECKUE mistry
25 cBoCTBA 1 S AHIMATEIIEHAS s TATOTES,  YBAKHTENBHOrO  OTHOMICHHS K
) MY)KUM HJIEAM, ITYOJUIHOTO BBICTYIUICHUS,
Oxcunsl cepbl. CepHast KUCITOTA, GU3UIECKHE U XUMUYICCKUE http://www.chemvaz.ru/ .
26 . 1 AQpryMEHTHPOBAHMSI M OTCTauBaHUS CBOEH]
CBOMCTBA, IPUMEHEHNE EnvHas  KoJuleKIust L[OP:TOqKI/I 3perus
XHAMHMYECKHUE PEAKIUH, JIEKAIINE B OCHOBE IIPOMBIIUIEHHOTO [IpeameTHas KOHHeKHHHP a3BUTHE Y (;6yl1 ATOIIAXCS TTO3HABATEBHOI
27 croco0a Moyiy4yeHHst CEpHOM KHCIOThl. XMMUYECKOe 1 |[«Xumus»: K TUBHOCTH CAMOCTOSTENLHOCTI
3arpsI3HCHUE OKPYIKAIOIIEH CPeIbl COSIMHEHHUSIMH CEPBhI http://fcior.edu.ru/catalog/su HHHHHaTHBB’I S—— CHOCO6HOCTeI\/’I’
28 Brrunciienne MaccoBoil 1011 BbIX0/1a MPOAYKTA PEAKIIUU 1 |bject/25/ (bOpMI/IpOBaH’H e rparaancroi 1'[031/1111/11/1:
OO01mas XapakTepUCTUKA dJIEMEHTOB VA-Tpynisl. A30T, OCHOBBI XUMHH: CIOCOBHOCTH K TPy H JKH3HH B YCIOBH a
29 pacrpocTpaHeHHe B IPUPOJIE, PU3HMUECKUE U XUMUUECKUE 1 PICKTPOHHBIN YYEOHHK: COBpEMEHHOTO Mupa, (hOpMHpOBaHHE ¥,
CBOHCTEA hitp://www. Ximicat.com/ 00yJaromuxcs Kym;;ypbl 310pOBOTO
i OTKPBITBIA KOJUIEIIK:
30 AMMHaK, ero GU3NYeCKue U XUMHUECKHUE CBOICTBA, 1l p ! it Ge30macHOro 06pa3a KH3HM.
IIOJIYYEHHUE U IPUMEHEHUE UMM
31 I[Mpaktuueckas padora Ne 3 mo Teme «IlonydyeHue aMmuaka, 1 ht'Fp:/ /www.opencoll.ru/che
W3ydEHHE ET0 CBOMCTBY mistr
32 A30OTHas KuCIoTa, €€ PU3NYECKue 1 XUMHUUECKHUE CBOIICTBa 1 [SaHuMarenbHas XUMHUS.
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Hcnosp30BaHnE HUTPATOB U COJIEN aMMOHHUSI B KAUE€CTBE

33 MUHEPAIBHBIX YI0OpeHH. XUMUYECKOe 3arpsi3HEHHIE 1
OKPY’KaIOIEH Cpeibl COCJUHEHUIMHU a30Ta
a4 docdop. Oxcun hocdopa (V) u hochopHas kuciora, 1
(bu3HUYeCKre U XUMUYECKIE CBOMCTBA, MMOTYICHHE
ac Hcnonp3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX 1
ynoOpeHuid. 3arpsisHeHHE TPUPOAHOH cpebl pochaTamu
36 Yraepon, pacrpoCTpaHeHNe B IPUPOLE, buznyeckue u 1
XMMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux (pU3N4eckre U XUMHYECKHE CBOMCTBA.
37 DKojoruveckue npo0iaeMbl, CBI3aHHbIE ¢ OKCUIOM yTriiepo/ia 1
(V) :
38 VYrosbHas KUCIOTA U €€ COu 1 hitp://www.chemvaz.n/
[IpaxTuueckas padora Ne 4 no teme "llonyuenue
39 yriaekucnoro rasa. KauectBeHHas peakiusi Ha kapOoHaT- 1
noH"
40 [lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK 1
0 COEJIMHEHUSIX yriepoaa
41 Kpemuuii u ero coenuHeHust 1
42 [TpakTuueckas pabota Ne 5. Pemienue skcepuMeHTaIbHBIX 1
3a7a4 1o teMe «BakHenire HeMeTauIbl U X COSIUHECHUS
43 KonTponbnas padota Ne3 o teme «Baxkueiime HeMeTabl 1
Y UX COCTMHEHUS
MeTaJiibl M UX coequHeHnsa-204.
OO6m1ast XapakTeprUCTUKa XUMHUUECKUX JIEMEHTOB — CTpoUTh BOCTIUTATEIBHYIO JAESTEIIBHOCTD C
44 MeTaioB. MeTtannudeckas CBs3b U METaJTMYeCKast 1 |Enmnas xosmrexius I[OP:yd4eToM KyJlbTYPHBIX pa3ivuuil 1eTei,
KpUcTaJuTH4ecKas pemeérka. Ou3ndeckue CBONCTBA METAJIOB [TpeamerHas KOJUIEKLUSATOJIOBO3PACTHBIX U WHIUBUTYJTbHBIX
45 XHWMHUYECKNE CBOWCTBA METAJUIOB. JJIEKTPOXUMHUECKUIN P 1 «XI/IMI/IH_»: ocoOeHHOCTeH
HaMPsHKCHUH METaJIOB http://fcior.edu.ru/catalog/su [[IpuBnekats BHUMaHKE 00yUYAIOLIUXCS K
O6mue ciocoObl monydeHust MeTauioB. CIIIaBbl. bject/25/ [[EHHOCTHOMY aCIeKTy U3Y4aeMbIX Ha YPOKe
46 Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CITU 1 |OcHOBBI XUMHMU: SIBJICHU, TIOHSATUN, TPUEMOB
OJIUH U3 PEAr€HTOB COJIEPKUT IPUMECH DIIEKTPOHHBIN y4eOHUK: AHaIU3UPOBATh PEATLHOE COCTOSIHUE JIEN B
47 [ToHsiTHE O KOPPO3UH METAILIIOB 1 |http://www.ximicat.com/ yueOHOM KJ1acce/Tpyrire
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48 [IlemouHbIe METAJIIBI 1 HaxoauTb LLeHHOCTHbIN acneKkT yyebHoro
49 Okcubl ¥ TUAPOKCUIIBI HATPUS U KaJIust 1 3aHATUA M MHbOPMaunmn, obecneynTsb ero
50 [1{enouHO3eMENbHBIE METAIUIBI — Kb 1 MarHUiH 1 MOHWMAaHNE 1 NepexveaHne
= obyyvalowmmmcs.

51 Baxwueiinine coeTMHEHNUS KaabIUs 1
52 O0001IeHrEe ¥ CUCTEMaTH3alus 3HaHUH 1
53 KéctkocTh BoabI M1 cIOCOOBI €€ yCTpaHeHHUs 1
- [TpakTuyeckas padora Ne 6 o Teme "JKEcTKOCTb BOABI U 1

METO/IbI €€ yCTpaHEeHUs "
55 AnmoMuHUH 1
56 AMpoTepHbIe CBOIMCTBA OKCH/IA U TUAPOKCHIA 1
57 XKeneso 1 0 . )
58 Oxcupl, ruapokcuabl u coiu xenesa (1) u xxemesa (111) 1 X;I;fpffbm KOILTCAD:
59 19[606H16HI/16 Hu CI/I(()STeMaTI/IZ;aI_;)I/IH 3HAHUU 1 http://www.opencoll.ru/che
O | e o rewe (Bannciune seranmn n i coommeny | L [T

- 3aHUMaTeIbHAas XAMHUSA.

Brruucnenus mo ypaBHEHUSAM XUMUYECKUX PEAKIIUMA, €CITU http://www.chemvaz.ru/
61 OJIMH W3 PEareHTOB JIaH B U30BITKE WU COJICPIKUT MPHUMECH. 1

Brrunciiennst MaccoBO 1071 BBIXO/1A MPOJYKTA PEAKIUN
62 O06o001eHre 1 cHCTEeMaTU3alys 3HaHUH 1
63 KonTponbnas padota Ne4 o reme «BakHelye MeTauisl U 1

HUX COCIUHCHUS

XHMMHA M OKPY’Ka0Ias cpexa- 34.

64 BemecTBa 1 Marepuaisl B IOBCEIHEBHON KU3HH YEIOBEKA 1 |Enunas  xomnexims IIOP:[IpuMeHeHue rpynmnoBoi paboThl Wik
65 XHUMHYECKOE 3arpA3HEHUE OKPYKAIOIIEH CpeIbl 1 [Mpenmernas KOJUIEKLUsPaOOTHI B Mapax, KOTOPbIE CITIOCOOCTBYIOT
66 Ponrs xumMun B PEIICHUHN SKOJIOTHYCCKUX HpO6J‘IeM 1 «XUMHUIY. pa3BI/ITI/IIOHaBBIKOBKOMaHI[HOI\/'IpaﬁOTLH/IBBaI/I
67 Jlnarnoctuueckas KOHTpoJIbHas paboTa 3a Kypc 9 kiacca 1 |http://fcior.edu.ru/catalog/su mo JICHCTBUIOCAPYTUMHOOYIAIOIITMHCS.
68 1 |bject/25/ Bb160p 1 HCIIOJIB30BAHKE HA YPOKAX

PesepBHbIil ypok. O0001IeHNE U cCHCTEMaTH3aIis 3HAHUIA

OCHOBBI XUMHU:
DIIEKTPOHHBIN yYEOHUK:
http://www.ximicat.com/
OTKPBITHIN KOJUTEIXK:
XUMHUA:
http://www.opencoll.ru/che

METOJ0B, METOJHK, TeXHOHOFI/Iﬁ,
OKa3bIBaIOIIHUX BOCIIUTATCIIBHOC
BO3,[I€I>'ICTBHC Ha JIMYHOCTH B COOTBCTCTBUU C
BOCIIMTATCIbHBIM HACAaJIOM, LEJIbIO 1
3aJadaMi BOCIIMTaHUA.
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