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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITIPOT'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBHIET'O ObPA30OBAHUSA

(9 kaacc)
JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pe3yIbTaThl OCBOSHHS MPOTPAMMBbI OCHOBHOTO O0IIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0J1e 00y4eHHUsI XMMHUHU B €JMHCTBE YUeOHOM U BOCIIUTATEIHHON JACSITENFHOCTH B
COOTBETCTBHH C TPATUITUOHHBIMH POCCHICKIUMHE COITUOKYIBTYPHBIMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMU B OOIIIECTBE MPaBUIAMH U HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT IpOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATN3ALIUYA 00YUYaIOIIUXCSI.

JIndHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH O0YYAOIINXCSI PYKOBOJCTBOBATHCS
CUCTEMOU TIO3UTHUBHBIX IIECHHOCTHBIX OPUEHTAINI U PaCIIUPEHHE OTBITA JICITSILHOCTH Ha ¢
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJTUIO, TOHUMAaHUs 3HAYCHHSI XUMUIECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIEeCTBA,
CIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(POpPMAIUEl O TEPETOBBIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOH M OTCUECTBEHHOW XUMUM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHUCTBE
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHUS

MPEJICTABJICHUS O COIMANBHBIX HOPMax M MPaBUJIaX MEKIUYHOCTHBIX OTHOLICHH B
KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIICTCHTHOCTH B OOIIIECTBEHHO IOJIC3HOH, YIeOHO-
UCCIIeIOBATENBCKOM, TBOPUECKOM U IPYTUX BUJAX NESATENIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIeATEIFHOCTH TP BHITIOTHCHUN YISOHBIX, IO3HABATEIHHBIX 33124, BHITOJIHCHUU
XUMHUYECKUX IKCTIEPUMEHTOB, CO3JJaHUH YUEOHBIX POEKTOB, CTPEMIICHHUS K B3aMOIIOHUMAHUIO
Y B3aUMOTIOMOIITU B IIPOLIECCE ITOM YueOHOM IeATeTbHOCTH, TOTOBHOCTU OIEHUBATH CBOE
MOBE/ICHNE U MIOCTYINKH CBOUX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOIO NMO3HAHUSA:

MHPOBO33PEHUYCCKUE TIPEICTABIICHHUS O BEIIECTBE M XUMUIECCKON PEAKITHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINE OCHOBY JJIst
MOHWMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpPA, MPEICTABICHIUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aMMOCBSA3X YelIOBEKa C MPUPOTHON Cpeioil, 0 posu
XVMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

Mo3HaBaTelbHbIE MOTHBBI, HANIPAaBJICHHbIE HA MOJIYYEHHE HOBBIX 3HAHUHN MO XUMHH,
HE0OX0IUMBIC T 00BICHEHUS HAOTIOaeMBIX MPOIIECCOB U SIBJICHUH, TIO3HABATEIILHOM,
MH(GOPMALIMOHHON U YNTATENbCKON KYJIBTYpPhI, B TOM UHCJI€ HABBIKOB CAMOCTOSITENIFHOM pabOTHhI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMA TEXHHYECKUMHU CPEJICTBAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpeC K 00YUCHUIO U MTO3HAHUIO, JIF0003HATEILHOCTH, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, TPOEKTHON U UCCIIEIOBATEIBCKOM 1eATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIICHHOCTH W YPOBHS O0YUYCHHUS B TajbHEHUIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 *U3HU, OCO3HAHHE MOCIECTBUIN 1 HETIPUATHE BPEIHBIX
NpUBbIYEK (YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUs1), HEOOXOAUMOCTH COOIIOICHUS
MpaBmJI OE30MMACHOCTH MPH OOpaIIeHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U peanbHOMN
KU3HU;

5) Tpyn0BOro BoCIMTAHUSA:

WHTEPEC K MPAKTHUSCKOMY M3YUCHHIO TPOGECCHI U TPya pa3TUIHOTO POja, YBAKCHUE
K TPYIy U pe3yJbTaTaM TPYJIOBOU JAESITENbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS
MPEIMETHBIX 3HAHUH 10 XUMHUU, OCO3HAHHBINA BEIOOP HHIUBUAYATHHON TPACKTOPHH



MIPOI0JDKEHUsT 00pPa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMMH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIIETHON TPOo(eCCUOHATBLHON e TeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aJallTUPOBATHCS B MIPO(GECCUOHATILHOM Cpejie;
6) 3K0JI0rM4YeCcKOro BOCIIUTAHMSI:

HKOJIOTHUECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY KH3HH Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHUS, IOHMMaHUE [IEHHOCTH 3JI0pOBOT0 U 0e301acHOro oopasa *u3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO,
OCO3HaHHUE IIEHHOCTH COOJIIO/IEHHUS TPAaBHJI O€30MacCHOT0 MOBEAEHUS MPU padoTe ¢ BEIIECTBAMH,
a TaKKe B CUTYalUsX, YITPOKAIOIIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTydaeMble MPU U3YYEHUN XUMUHU, JJI PELICHUS
3a]a4, CBA3aHHBIX C OKPYXKalOIIeW MPUPOJIHON CpeaoH, 1S TIOBBIIEHNS YPOBHS YKOJIOTUYECKOM
KyJbTYpPbl, 0OCO3HAHUS TJ100aTBHOTO XapaKkTepa SKOJIOTHUECKUX MpoOieM U IMyTel UX pereHus
IIOCPEACTBOM METOJIOB XUMUH, 3KOJIOTUYECKOIO MBIIIIEHHS, yMEHHSI pyKOBOJACTBOBATHCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBbIE 17151 POPMUPOBAHUS
MHUPOBO33PEHUS O0IIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSs, IPUHLIUI, THII0Te3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTO€.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
NpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUN U3 3TUX MPEIMETOB (JOPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAayYHOU KapTUHE MHpa, U YHUBEpCaJIbHbIe yueOHbIe AecTBUS (IT03HABATENbHEBIE,
KOMMYHHUKATHBHBIE, PETYJISTUBHBIE), KOTOPBIE 00ecTIednBa0T (HOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETbHOMY ITUIAHWPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JesITEeNbHOCTH.
ITo3naBaTe/IbHbIC YHHBePCAJIbHbIC YUeOHbIe el CTBUS
ba3oBble Jiornueckmne 1eMCTBUA:

YMEHMSI UCII0JIB30BATh MPUEMBI JIOTHUECKOTO MBILIUIEHUS TP OCBOCHUN 3HAHU!
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU MOHATHIMH), UCIIOJIB30BATh MOHATHS I OOBSICHEHUS
OTJENbHBIX (DAKTOB U SBJICHUM, BEHIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCUUKALIUN
XUMHMUYECKUX BEIIECTB U XUMUUYECKUX PEAKLUM, yCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U
MeX1y 00beKTaMH U3yUYeHUs], CTPOUTH JIOTHUECKUE pacCy AeHus (MHIyKTUBHBIE, T€AyKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBO/BI U 3aKIIOUECHMUS;

yMEHHE NMPUMEHSTH B Mpoliecce MO3HAHUSI MOHATHUS (MpeAMETHbIE U MEeTapeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNIHU, HCIIONIb3yEeMbIe B XUMHHU, PEOOPa30BBIBATH IIUPOKO
MPUMEHSEMbIE B XUMUHU MO/JIEJIbHBIE MPEJCTABICHUS — XUMUUECKHI 3HAaK (CUMBOJ 3JI€MEHTA),
XUMHYeckas (hopMysia U ypaBHEHHE XUMUUECKOM peakiuu — MpU pelIeHnu y4eOHo-
M03HABATEJIbHBIX 33]1a4, C YYETOM 3TUX MOJIETIbHBIX MPEACTaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YYaeMbIX 00BEKTOB — XUMHUYECKUX BEILIECTB U
XUMHUYECKUX PEaKIUi, BBISBISTH 0011E 3aKOHOMEPHOCTH, TPUINHHO-CIIEJICTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3zoBble uccienoBarenbckme 1eCTBUS:

YMEHHE HCII0JIb30BaTh NIOCTABIEHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MIO3HAHHUS, a
Tak)Ke B Ka4yeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TMIOTE3bI 110 IPOBEPKE MPAaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHMI;

MIPUOOPETEHHUE OIBITA IO MJIAHUPOBAHUIO, OPIaHU3ALMY U TPOBEICHHUIO YUEHHUECKHUX
HKCIIEPUMEHTOB, YMEHUE HA0II0IaTh 33 XOJ0M IpOLecca, CaMOCTOSATENIEHO MTPOrHO3UPOBATh €ro
pe3ynbTaT, opMyIupoBaTh 000OLIECHHS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBAaHMsI, COCTABIIATh OTUYET O MPOJIEIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIHIO pa3IMYHBIX
BUJIOB U (DOPM IpeICTaBICHHUS, TOJYyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUUECKOTO COJIEpKaHUs, CIIpaBOYHbIE TOcoOus, pecypcsl HTEepHEeTa),
KPUTHYECKH OLICHUBATh MPOTUBOPEUMBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSITh pa3INYHbIe METO/BI M 3aPOCHI IPU MOUCKE U 0TOOpE nH(MOpMALIUN
¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX IS BBITIOJTHEHHS yU€OHBIX 1 TTO3HABATEIIBHBIX
3a/1a4 OMpeeIEHHOTO THITa, TPUOOPETEHUE OMBITa B 00JIaCTH UCTIONIb30BaHUs WH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI, OBJIAZICHUE KYJIBTYPOM aKTUBHOTO MCITOJIH30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSATEIHHO BEIOUPATh ONTUMAIEHYIO (OpMY
MpeACTaBICHHS HHGOPMAITUHU U WILTIOCTPUPOBATH PEIIaeMbIe 3a]1a4l HECIIOKHBIMH CXEMaMH,
auarpaMMmamu, IpyruMu Gpopmamu rpaduki 1 UX KOMOWHAIUSMUY;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHOM U HCCIIe10BaTeNbCKON
JeSTeNbHOCTA NH(OPMAIIMIO O BIUSHUU MTPOMBINIIICHHOCTH, CETLCKOTO X03HCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPYKAIOMIEH TPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIE YHUBEpPCAIbHbIE YieOHbIE 1eiiCTBHUS:

yMEHHE 3aJ1aBaTh BOMPOCHI (B X0J1€ TMajora u (WJIn) JUCKYCCUH) TIO0 CYIIECTBY
o0cyxaaeMoi TeMbl, (POPMYIIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEILHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

NpUOOpETEHHE OMBITA MTPE3CHTALUU PE3YTHTATOB BBHITOIHEHUS XUMUYECKOTO
JKCIIEpUMEHTa (J1a00pPaTOPHOTO OTBITA, JTA0OPATOPHOU pabOTHI MO MCCIICTOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH ITO3HABATEIIBHON U UCCIIEN0BATEIBbCKON
NEeSTeNLHOCTH TIPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U
COTJIaCOBaHUS MO3ULMIA (00CyXIeHUs,, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHUHALINS
COBMECTHBIX JCHCTBHIA, OTpeieNIeHUEe KPUTEPUEB TI0 OIICHKE Ka4eCTBa BHITIOJTHEHHON pabOThI U
IpyTHe);

PeryisiTUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE IeiicTBUSA:

YMEHHE CaMOCTOSITEIIbHO OMPEIETISATh eI NeITeIbHOCTH, TUTAHUPOBATh,
OCYIIECTBISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTD,
BBIOMpATh Hanbosee 3PpGeKTUBHBIC CIIOCOOBI PEIICHNs YIECOHBIX U TIO3HABATEIBHBIX 3a/1a4,
CaMOCTOSITENTFHO COCTABJIATH UM KOPPEKTHUPOBATH MPEAJIOKEHHBIN anrOpuT™M JEHCTBHIA IPU
BBITIOJTHEHUH 3aJaHUH C YUETOM MOJTYyUYEHUS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIHUAX, OLICHUBATh COOTBETCTBHUE MOJMYUYEHHOIO pe3yibTaTa 3asBJICHHOMN LENH,
YMEHHE MCIIOIh30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPEIJIaracMbI€ B YCJIOBUH 3a/IaHUN.
HNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTEILHOTO COJIEPKAHUS,
YCTaHOBJICHHOTO JaHHOU (eiepanbHON paboueii mporpaMMoii, BBIIEISIOT:

OCBOCHHBIC 00YUAIONMMHUCS HAYYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBHM,
crerduueckue It PeIMETHON 001acTH « XUMUS, BUJIBI JESTEIILHOCTH 10 TIOTYYCHHIO
HOBOTO 3HAHMsI, €T0 MHTEPIIPETAIINHN, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3TUYHBIX YUCOHBIX U
HOBBIX CUTYyaIHsIX.

K koHiy o0y4eHus B 9 kJjiacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHN:

XUMHYECKUN JIEMEHT, aTOM, MOJIeKYJla, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEGHTHOCTD, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peaxius, XuMu4eckas CBsi3b, TEIUIOBOM 3(h(PeKT peakinu, MOJIb, MOJISIPHBIN 00bEM, pacTBOD,
AJIEKTPOJIUTHI, HEIJEKTPOIHUTHI, NEKTPOIUTHUECKAsH AUCCOLMAIMS, PEAKIIMM HOHHOT'O OOMEHa,
KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMble U HeOOpaTUMbIE PEeaKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN, OKUCIIUTEND, BOCCTAHOBUTEID, OKUCIIEHNE U BOCCTAHOBJICHUE,
aoTponus, aMpOoTepHOCTh, XUMUYECKas CBA3b (KOBAJCHTHAsI, MOHHASI, METAJJTHYECKast),
KpUCTAJIIMUECKas peIIETKA, KOPPO3Us METAIIJIOB, CIUIABbI, CKOPOCTh XUMHUUECKON PEaKIIHH,
npenenpbHo gonyctumas konuentpanus [1/IK BemectBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI U IPUMEHATHITU
MOHSITHS ITPH ONMCAHUM BEILIECTB M UX MPEBpAIICHUN;



MCIONF30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsl COCTaBJICHHS (POPMYI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIINI;

ONPEIEATh BAJICHTHOCTh U CTETIEHb OKUCICHHUSI XUMHUECKUX 3JIEMEHTOB B COCTMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAIC)KHOCT BEIIECTB K ONMPEASTIEHHOMY KJIACCy COCTMHEHUMN 110
dbopMynaM, BUJ XUMUIECKON CBsI3H (KOBaJCHTHAsl, MOHHAS, METAJUTMUECKAasi) B HEOPTaHUYECKUX
COCTMHEHMSIX, 3aps]l MOHA TI0 XUMUYECKOH (hopMyJie, XapaKTep Cpeabl B BOJHBIX PaCTBOPAx
HEOPraHWYECKUX COCAMHEHHM, TUIl KPUCTAIUIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoanyueckoro 3akona .M. MenaeneeBa u 1IeMOHCTPUPOBATh
€ro MOHWMAaHUE: OMUCKHIBATh U XapaKTepu30BaTh Ta0MHuHy0 Gpopmy [lepruoandeckoii CucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs moAarpynmna (A-rpynma)» u «mododHas
noarpynna (b-rpynma)», mansie u 6onpiue OenepanpHas padbodas nmporpamma | Xumus. 8—9
KJ1acchl (0a30BbIN YPOBEHbD)

MEPUObI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IIEPUOINIECKOM TAONIHUIIE, C
YUCJIOBBIMU XapPaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsiJl
s1pa, o0Iee YUCIIo EKTPOHOB U PaCIpeIeICHUEe UX M0 SJIEKTPOHHBIM CIIOSIM), OOBSICHSITh
o011e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMEHTOB M UX COCIMHEHHUH B TIpe/ieiax MaJlbIX
MEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS X aTOMOB;

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAHMUECKHUE BEIIECTBA, XMMHUUECKUE
peaxiuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY Y dexTy, 1o
W3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKUX JIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOMIHME U CHEIU(PUISCKIEe XUMHUYECKHE CBONCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, TIOATBEPXKIas OMMMCAHKUE MPUMEPAMU MOJICKYJISIPHBIX H HOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIITh YPABHEHHUS JICKTPOJUTUUECKON TUCCOLIMAIIMN KUCIIOT, IIEJI0YEN U COJEH,
MOJIHBIC U COKpANIEHHBIC YPAaBHEHUS peaKinii HOHHOTO 0OMeHa, YpaBHEHUs! peakini,
MOATBEPKIAIOMINX CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIeCTBAMH Pa3IMUHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHi TTOCPECTBOM
COCTaBJICHHUsI DJIEKTPOHHOTO OanaHca dTHX PEeaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBHCHMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUNA B pa3IMYHBIX YCIOBHSIX;

BBIYHUCIISITHh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTIF0 XUMHUYECKOTO JIEMEHTA 10 (PopMyJie COSTMHEHHSI, MACCOBYIO JIOJO BEIIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIINH,

COOJTIOAATh MIPaBUIIa TIOIB30BAHUS XUMUYECKOU MOCY 101 U 1a00paTOpHBIM
o0opyIoBaHMEM, a TaK)Ke ITpaBuiIa OOpaIIeHHsI C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMHU
IO BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB O MOTYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMICCTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIUH, MOATBEPK/IAI0IINE KAaU€CTBEHHBIM COCTAaB Pa3IMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM MMYTEM XJIOPHUI-, OPOMUI-, HOTUI-, KapOoHaT-, pocdar-, cummkar-,
cynb(aT-, THAPOKCHU/I-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIHME B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIEeHHE, CHUCTEeMAaTH3allUi0, BBISBICHWE MPUYUHHO-CIICICTBEHHBIX
CBA3€H — JUJISl WM3Y4YEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX pPEaKIUH, €CTeCTBEHHO-HAYYHbBIC
METO/ABl TO3HAHUSA — HAOJIO/IEHHWEe, W3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).

Conep:xanue y4e0HOro npeamera

Taoauna pacinpeae/JicHusa KoJmIecrsa 4acoB



Ne KoaunuecTBO
Pa3neanl, TeMbI
n/n JacoB

1| BBenenne. OOmas XapakTEepHCTHKAa XHMHYECCKHX
3JIEMCHTOB i XUMHYECKHUX peakiuii.
Ilepuonnueckuii 3akoH u Ilepuoguyeckas cucrema
xumudeckux 3jiemMeHToB J[.M.MeHieneeBa

11

2 MeTaisl 19
3 Hewmeramnsl 28
4| O6o01eHne 3HaHUIH MO0 XUMHMU 32 Kypc OCHOBHOM
mikodiel. [Tonroroska k 'A. 8
Hroro 66

Benenue. OOmasi XapakTepucTHKa XHMHUYECKHX 3JJI€MEHTOB H XHMHUYECKHX
peakuuii. Ilepuoanueckmii 3axkoH u Ilepuognueckass cucrema XUMHYECKHX djieMeHTOB /1.
H. MengeneeBa

XapakTepucTHKa 3J€MEHTA 10 €ro MoyiokeHuro B llepnoaudeckoit cucreme
xuMudeckux saeMeHToB J. Y. Menaeneea. CBolcTBA OKCUIOB, KUCIIOT, OCHOBAHHUM U COJICH B
CBETE€ TEOPUM DJICKTPOJUTHUYECKOM TUCCOLMAIMU U OKHUCJIEHUsA-BOCCTaHOBJIEHUs. [loHsiTHe O
MEPEeXOJIHBIX JJieMeHTaX. AM@poTepHOCTh. ['€HeTHYecKHil psJ MEepeXOAHOTO DIIEMEHTA.
[Iepnonnueckmii 3akoH u lleproanyeckas cuctema xumMuueckux eMeHToB 1. 1. Menneneesa.
Xumuueckasi OpraHu3aliusi )KMBOM U HEXKUBOW MPUPOJbl. XUMUUYECKUN COCTaB sJipa, MAaHTUU U
36MHOM KOpbl. XHMHUYECKHE OHJIEMEHTHl B KJIETKaX JKUBBIX OpraHu3sMoB. Makpo- u
MHKPOIJIEMEHTHI.

O06o0meHre cBeIeHN 0 XUMHUYECKUX peakiusax. Kmaccupukamms XuMUIeCKux
peakiuil Mo pa3iuyHBIM TPU3HAKAM: «UHCIO M COCTaB pPEAarupyloMX H 00pa3yroIIUXCs
BEIIIECTBY, «TETUIOBOM d(DPEKT», «HAMPABICHNUEY», KA3MEHEHHE CTETICHEH OKUCIICHUS DJIEMEHTOB,
00pa3ymoIIUX pearupyrolre BelecTBay, «da3ay, «MCNOIb30BaHue KaTtaau3aTopay. [loHsTue o
CKOPOCTHM XMMHUYECKON peakiuu. DakTopbl, BIHSIOIMINE HAa CKOPOCTh XMMHUYECKHUX PEAKIUH.
Karanuzatops! u katanu3. MTHTHOUTOpHI. AHTHOKCHIAHTHI.

JdemoncTpanum.

Paznuunsie Gopmbl Tabiuuel . . MenneneeBa. Mojenu aToMOB 3J1eMEHTOB 1—3-T0
nmepuoioB. MoJienb CTpOeHHUsT 3eMHOTO mmapa (MoTmepeyHblil pa3pes). 3aBUCHMOCTh CKOPOCTH
XUMUYECKOM peakuud OT MPUPOJbl PEarupyrollnx BelIeCTB. 3aBHUCHUMOCTb CKOPOCTH
XUMHUYECKON pEaKIUH OT KOHIEHTPAIMU PEarupyrolnX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluud OT TUIOMATH COMPHUKOCHOBEHHUS PEarupyroIIUX BEIIeCTB («KHIISIIUI
CJIOK»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM PEAKIMU OT TEeMIIepaTyphl pearupyromnmx
BEIIECTB. ['OMOT€HHBII W  TIETEpOreHHbId  KaTanu3bl. DEepMEHTATUBHBIA  KaTalu3.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. TlomydeHne THUAPOKCHIA IIMHKA W HCCIEJAOBaHUE €ro CBOMCTB. 2.MonaenupoBaHUe
noctpoenuss llepuoamueckoit cucrembl xumuyeckux osnemeHtoB J[. M. MengeneeBa. 3.
3amernieHne >kene3oM MeAau B pactBope cynbdara meam (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakuud OT TPHUPOAbl PEarupyrolldx BEUIECTB Ha IMpPUMEPE B3aUMOJECUCTBUS
KHCJIOT C METaJJIaMH.



5. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW PpEaKIMHM OT KOHLEHTPAllUU pearupyromux
BEIIECTB HA MPUMEPE B3aUMOACHCTBUS IUHKA C COJSTHOM KMCJIOTOW Pa3IMYHON KOHIEHTPALIMH.

6. 3aBHCUMOCTb CKOPOCTHM XHMMMYECKOM pEakuuu OT IUIOIIAJU CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJenMpoBaHUE «KHUISIIETO CIos». 8. 3aBUCHMOCTh CKOPOCTH
XUMHMUYECKON peakiuu OT TEMIIEpaTyphl pearupyrolIvX BEIIECTB HA IMPUMEpE B3aMMOACHCTBUS
okcuna meau (II) ¢ pacTBopoMm cepHOW KHUCIOTHI pa3iuMdHON Temreparypbl. 9. Paznoxenue
MEpOKCHJIa BOAOpOAa ¢ momouibio okcuaa mapranua (IV) m karanassl. 10. OGHapyxkeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX Npoaykrax. 11. MHruOupoBaHue B3auMOJEHCTBUS KHUCIIOT C
MeTaJlJIaMH YPOTPOIIMHOM.

MeTanbl

[Tonoxxenue metaiuioB B [leproauyeckoil cucteMe XUMUYECKUX 3J1eMeHTOB [I. U.
MenneneeBa. Meramumueckass KpUCTAIMYECKAsl PEIIETKAa U METAJUINYECKAsi XUMUYECKast CBA3b.
Oobmme ¢usnyeckue cBoiictBa MeTauioB. CrulaBel, UX CBOMCTBAa M 3HaueHHE. XUMHUYECKHUE
CBOMCTBA METAJUIOB KAaK BOCCTAaHOBHUTENIEW, a TakkKe B CBET€ HX I[IOJIOXKEHUS B
AJIEKTPOXUMHUYECKOM DSy HampsbkeHHid MetayioB. Kopposus MeTtaioB u crocoObl 00peObI ©
Her. Metael B ipupoze. O0mue crocoObl UX MOTyUYeHUSI.

O0mas xapakTepucTHKA HIEJT0OYHBIX METAJIOB.

Meramb B npupoae. Obmue crmocodbl ux monydeHus. CTpoeHHE aTOMOB.
[[lenounble MeTaLIBI — MPOCTHIE BeUleCTBA. BakHeWIINE COEIMHEHUS IEIOYHBIX METAJIIIOB —
OKCHJIbI, THIPOKCHUIIBI M COJU (XJIOPHUJIbI, KapOOHAThl, Cyib(aTbl, HUTPAThl), UX CBONCTBA U
NpUMEHEeHHEe B HApOJHOM Xo3siicTBe. Kanuiinbie yj00peHus.

O0mas xapakTepucTHKA 3J1eMeHTOB IiIaBHoi noarpynns! Il rpynnei.

Crpoenune atoMoB. lllenodyHo3zeMenbHble METaJIbl — IPOCTHIE BELIECTBA.
Baxkneiiiye coequHEeHHs MIEIOYHO3EMEIbHBIX METANIOB — OKCHUJBI, THAPOKCHIBI U COJHU
(x7opuabl, KapOOHATHI, HUTPATHI, CyIbdaTsl, ¢docdarbl), UX CBOWCTBA U MPHUMECHECHHE B
HapOJIHOM XO3SICTBE.

AJIIOMUHM.

Crpoenue atoma, u3nueckue U XMMHUYECKHE CBOMCTBA MPOCTOTO BEILIECTBA.
CoenuHeHUsT alFOMUHMSI — OKCHUJ U THAPOKCHUJ, UX aM(OTepHbI XapakTep. BaxHeiimue comau
amomunusd. [[puMeHeHne atOMUHUS U €70 COCTMHEHHUM.

Keae3so.

Crpoenue atoma, (GU3MYECKHUE M XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
Tenernueckue psapl Fe™?  u Fe™ . Baxkuelimme conm skene3a. 3HaueHWe jKejle3a M €ro
COCAMHEHUN I MPUPOBI K HAPOIHOTO XO35MCTBA.

JdemMoHcTpanum.

OOpa3upl  METOYHBIX U HIEJIOYHO3EMENbHbIX  MeTaiyioB. (OO0pa3lpbl  CIIaBOB.
B3aumoneiicteue Hatpus, JUTHS U KaJlblUs C BOJOW. B3ammonelicTBHE HaTpus U MarHus ¢
KuciaoposioM. BzaumonelictBue metaios ¢ HeMetamamu. [lomyuenue ruapokcuaos xenesa (11)
u (III).

JlaGopaTopHble ONbITHI.

12. B3aumMopelicTBHE pacTBOPOB KUCJIOT M cojiell ¢ MeTauiamMu. 13. O3HakoMIeHHE C
pyaamu  kenmeza. 14,  OxpammBaHWe IUIJAMEHM  COJISIMM  IIEJIOYHBIX  METAIoOB.  15.
BsaumopeiictBue kanpius ¢ Bogol. 16.IlosydyeHne rupokcuia Kanblus U UCCIEIOBAHUE €T0
ceoucTB. 17. IlomydyeHwe ruApokcHIa aalOMHHMS M HCCIEAOBaHUE €ro CBOMCTB. 18.
BsaumoneiictBue xenesa ¢ consHou kucnotoi. 19. [Monmydenue ruapoxcuaos xemnesa (I1) u (I11)
Y U3YYEHUE UX CBOWCTB.

Hemeranibl

OO6mas xapakTepucTHKa HEMETaJIoB: nonoxeHue B [lepuoauueckoit cucreme
xuMuyeckux  snementoB  JI. M.  MeHneneeBa,0cOOEHHOCTH ~ CTPOGHHSI ~ aTOMOB,
anekTpooTpurarebHOCTh (D0) Kak Mepa «HeMeTauTmaHOoCTHY, psia 0. Kpuctammmdeckoe
CTPOEHHME HEMETAJUIOB — IPOCTHIX BEIECTB. AutoTponus. PU3n4ecKue CBONCTBA HEMETAIIIIOB.
OTHOCHUTENIBHOCTD MOHATUN «METAI» U «HEMETAJLD).



Boxopona.

[Tonoxxenue Bogopoaa B Ilepuoanueckoi cucteMe XuMudeckux snementos /1. U.
MenpeneeBa. CtpoeHue aroma U MoJieKysbl. PU3NYECKHE U XMMHUYECKHE CBOWMCTBA BOJOPOJA,
€ro MoJy4yeHHe U MpUMEeHEHHUE.

Bopna.

Crpoenue monekynbl. Bonopoanas xumudeckas cBsizb. @U3NUECKUe CBOWCTBA
BOJIbI. AHOMalIMM CBOWCTB BOJBL. 'mapoduibHble M ruapodoOHBIe BeliecTBa. XHUMHUYECKHE
cBoiictBa Bonbl. Kpyrosopor Boasl B mnpupone. Bomoounctka. Aspanus Boabl. bbeITOBBIE
¢bwibTpbl. MUHEpanbHbIE BOJBL. JJUCTUIUIIMpOBAaHHAS BO/IA, €€ MOJyYeHHUE U IPUMEHEHHE.

O0mas XapakTepuCTHKA raJIOreHOB.

Crpoenue aromoB. IIpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOI€HOB, HX
cBoiictBa. KpaTkue cBeaenus o xjiope, 6pome, ¢rope u Hone. IlpuMeHeHue rajaoreHoB U UX
COEIMHEHUI B HAPOJTHOM XO3SIICTBE.

Cepa.

CrtpoeHue aroma, ajsIOTPOIUs, CBOWCTBA U MPUMEHEHHE POMOMYECKOH Cephl.
Oxcupsl cepsl (IV) u (VI), ux nonydyenue, cBoiictBa 1 npuMeHeHune. CepHas KUCIIOTa U €€ COJIH,
UX IPUMEHEHHUE B HAPOJHOM XO03s1iicTBe. [Ipon3BOACTBO CEpHON KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOIO BELECTBA. AMMMAK, CTPOEHUE,
CBOWCTBA, MOJIydeHHEe M TpuMeHeHue. Coiv aMMOHUS, UX CBOWCTBA M NpuMeHeHne. OKCHIIbI
azota (II) u (IV). A3oTHas KHUCIIOTa, €€ CBOWCTBA M TpHUMEHEeHHWE. HUTpaTbl M HUTPUTHL,
npobiieMa uxX CoIepKaHus B CEIbCKOXO03IUCTBEHHON MPOIYKIMHU. A30THBIE y100pEHUsI.

Dochop.

Crpoenue aToma, ajsIOTpONHs, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, ux
npuMeHenue. OcHOBHble coenuHeHHsA: Okcunx ¢ocdopa (V) u oprodochopHas KucioTa,
dbocdarer. DochopHbie yaoOpeHus.

Yraepoa.

CtpoeHue aToma, aJuIOTPOIHsI, CBOMCTBA Monudukaiuii, mpumeHeHne. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u mpumMeHeHue. KapOoHaAThl: KalbIMT, COJa, MOTAIl, UX
3Ha4YeHHE B MPUPOJE U KUZHU YETIOBEKa.

Kpemuuii.

CrpoeHue aroma, KpUCTAUIMYECKUN KPEMHUH, €ro CBOWCTBA U MpPUMEHEHHE.
Oxcun kpemuus (IV), ero mpupomnsle pa3sHOBUAHOCTU. CHIMKaThl. 3Hau€HHE COCAWHEHHMN
KPEMHHS B )KMBOM M HE)KUBOU npupojie. IIoHsaTHE 0 CHIMKaTHON TPOMBINUIEHHOCTH.

JdemMoncTpanuu.

OO6pa3upl rajJoreHoB — MPOCTHIX BellecTB. B3anMopeiicTBre rajloreHOB C HaTpHUEM, C
afOMUHUEM. BrITecHeHne Xj10poM Opoma WM Moja U3 pacTBOPOB UX coiieil. B3anmoneiicTBue
Cephl C METaJUIaMH, BOJIOPOJIOM M KMCJIOpOAOoM. B3anmoneiicTBre KOHIIEHTPUPOBAHHOW a30THOM
KHCIIOTHI ¢ Menpto. llornomnienne yriem pacTBOPEHHBIX BELIECTB WM Ia3oB. BoccTaHoBieHue
Meau u3 ee okcuza yriieM. O0pasibl IpUpOAHBIX COEAMHEHUH XJlopa, cephl, pocdopa, yriepona,
kpemHus. OOpasiibl BaXXKHEHIINX JI1 HAPOJAHOTO XO34HCTBa CyIb(haTOB, HUTPATOB, KAPOOHATOB,
(docdaron. OOpa3Isl CTEKIIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilomyuenwe wu pacno3HaBaHue Bojopoja. 21. HccremoBaHue mNOBEPXHOCTHOTO
HaTSDKEHHS BOJBL. 22.PacTBopeHHME NepMaHraHaTa Kajius WIM MEIHOTO Kymnopoca B Boze. 23.
I'unparanus oGe3BoxeHHoro cyiabdarta meau (I11). 24. M3roToBienne runcoBoro otmnevarka. 25.
O3HakoMJieHHE C KoOJUIeKIMed OBITOBBIX (QuiabTpoB. 26. (O3HaKOMJIEHHE C COCTaBOM
MHHEpanbHOM BoAbl. 27. KauecTBeHHass peakinus Ha ramoreHuA-uoHsl. 28. [lomydeHme u
pacno3HaBaHue kuciopona. 29. I'openue cepsl Ha Bo3nyxe u B kuciopoze. 30.CpoiicTBa
paz0aBiieHHON cepHOM KucioThl. 31. M3ydenune cBoiicTB ammuaka. 32. Pacmo3HaBaHue cojei
ammonusa. 33. CpoilicTBa pa30aBneHHOW a30THOM KUCIOTHL. 34. Bsaumopeiictue
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Mmeapto. 35. ['openme docdopa Ha BO3myxe U B



kucnopone. 36. PacnoznaBanue docdartos. 37. I'openue yras B kucinopoze. 38. Ilomyuenue
YrOJBHOM KHUCJIOTHI U u3ydeHue ee cBOMCTB. 39. Ilepexon kapOoHaTOB B THApokapOoHaTh1.40.
Pasnoxxenue rugpokapbonata Hatpus. 41. [lonmydyeHne KpeMHHEBOW KHCIOTHI M U3yYCHHUE €e
CBOJCTB.

1 IIpu 1ByXx4acoBOM IIAHUPOBAHHUH MPOBOJISTCS TONBKO MPaKTUUeCKHe padboTel 1,2 u 5.
O0o0OmeHnne 3HaAHUH MO XMMHH 3a KYPC OCHOBHOH mkojbl. Iloaroropka k
rocyaapcreeHHoil urorosoi arrecranuun (I'MA)
IIepnonnueckuii 3akoH u [lepuoguueckas cucreMa XUMH4YECKHUX 3nemeHToB 1. U.
MenneneeBa. ®du3nueckuil CMBICI TMOPSAKOBOIO HOMEpa 3JEMEHTAa, HOMEpPOB IEepHoJa U
rpynnbsl. 3aKOHOMEPHOCTH WM3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COEAMHEHMH B IMepHoJax U
Ipynmnax B CBETE NPEJCTABIECHUN O CTPOCHHUU aTOMOB 3JIEMEHTOB. 3HaUY€HUE MEPUOIUYECKOTO
3aKOHa.
Buabl xumuueckux CBs3€d M THUIBl KPUCTAJUIMYECKUX peleTok. B3aumocssizb
CTPOCHUS U CBOMCTB BEIIECTB.

Knaccudukanus XuMHYeCKUX Peakiyil o pa3IUYHbIM IpU3HAKaM (YHCIIO0 U COCTaB
pearupyromux 1 o0pa3yroluxcsl BEeIECTB; HATMINE TPaHUIbl pa3zaena (a3; TerioBor dddexT;
W3MEHEHUE CTENEHEeW OKHUCJICHHMs aTOMOB; HCIIONb30BAaHUE KaTajau3aTropa; HaIpaBiICHUE
npotekanusi). CKOpOCTh XUMHUYECKUX PEAKIUN U (aKkToOpbl, Biusomue Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PeaKIUi U CIOCOObI CMEIIEHUS! XUMUYECKOTO PAaBHOBECHSL.

IIpocTeie 1 cnoxHbIE BemecTBa. MeTauibl 1 HeMeTauibl. [ eHeTndyeckue psibl
MeTaljia, HeMeTalljia v MepexoaHoro MeTamia. OKCHIIBI U THIPOKCH Bl (OCHOBAHUS, KUCIOTHI,
amdoTepHbIe THAPOKCHUIBI), cor. X cocTaB, kimaccudukaius u o01me XMuMIIeCKUe CBOMCTBA B
CBETE TEOPUHU IIEKTPOIIUTUIECKON TUCCOLUALINH.

TEMATHYECKOE IIVIAHUPOBAHUE

Taoauna pacinpeae/JicHusa KoJimdecrsa 4acoB

Ne KoJsuuecTBo
Pa3nennl, TeMbl
n/n 4acoB
1| BBenenne. OOmass xapakTEepUCTHKA XHMHYECKUX
3JIEMEHTOB u XUMHUYECKAX peaxiuii. 1

[Iepnoanueckuil 3akoH u Ilepuoanyeckas cucrema
xumuueckux 3semenToB J[.M.MeHieneera

2 Mertasmib 19
3 Hewmeramibl 28
4| O6001IeHe 3HaHUK 0 XUMHUHU 33 KypC OCHOBHOM
mkoiel. IToaroroska x 'HA. 8
Uroro 66

JOP no xumum B 9 KiIacce
1) Xumus, 9 xnacc. DI'AOY AIIO «Axagemuss MII Poccumny»
2) Tpenaxep «Ob6nako 3HaHui», xumus 9 kmacc. OO0 «Puzukon J1adb»

3. DOP «Jlomamuue 3aganusi. OcHOBHOE o011iee oopa3oBanue. Xumus, 8-9
KJIACCBI»
HNuTepHeT-pecypcebl
e chem.msu.su



http://www.chem.msu.su/rus/

e hemi.nsu.ru

e college.ru

e school-sector.relarn.ru

e alhimikov.net
e alhimik.ru

e chemworld.narod.ru

Kaﬂeﬂnapno — TEMATHYCCKOC INIAaHUPOBAHHUE

Kypca xumuu B 9 kiacce (2 yaca B Hezielnt0, 66 ypOKOB B TO)

Ne /i Tema ypoxka K
OJINYECT
BO YacOB

1 XapakTepucTUKa 3JIEMEHTa HA OCHOBAHUH 1
ero nosnoxenus B [1C
AMoTepHbIe OKCUIBI U TUIPOKCUIIBI 1

3 Kucnorno-ocHoBHas XapaKTEePUCTHKA 1
coenuHennii rimeMenTa. JIPNel

4 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1
BEILIECTB B IPYNINAX U NEPUOJAX

5 [13 u IIC snementoB [I. 1. Menaeneena 1
Knaccupukamus XUMHYECKHX peaKIuii. 1
Peakimu coequuenust u pazioxxeHus. JIPNo2

7 Knaccudpukanus XUMHYECKHUX peaKiuil. 1

8 Peakumu 3amenienus u oomena. JIPNe3

9 OKHCIINTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIIUN 1

10 CkopocTh xuMuueckux peaknui. Karamusz u 1
KaTaJIu3aTophl

11 Kontponbraas pabora Nel «Xapaktepuctuka 1
3J€MEHTa MO ero nojoxeHuro B [1Cy»

12 [Tonoxenue wmeramioB B IIC. ®dusnueckue 1
cBorcTBa MetayioB JIPNo4

13 XUMHUYECKUE CBOKWCTBA METAJJIOB |

14 Koppo3zus merannos. CruiaBbl 1

15 Merasuisl B IpUpoeE. 1
Crioco0bl MOJTy4eHUs: METAJIJIOB

16 OO0mass  xapakTepUCTHKa JJIEMEHTOB  |A- 1
TPYIIIbI

17 CoenuHeHus MEIOYHBIX METaNIOB 1

18 I[P Nel OcymecTBieHre LEMNOYKH XHUM. 1
MIPEBpALICHUI METAJIIOB

19 OO0miasi  xapakTepUCTHKA  DJIEMEHTOB  2A- |



http://chemworld.narod.ru/
http://www.alhimik.ru/
http://www.alhimikov.net/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://college.ru/chemistry/
http://www.hemi.nsu.ru/

CPYIIIBI

20 Coeaunenus 13M. JIPNe5 1
21 [TP No2 TlomydeHue U CBOWCTBA COEAUHEHUM 1
11I3M meTanioB
22 ®usnyeckue W XMMHYECKHE  CBOMCTBA 1
amomMunus JIPNe6
23 CoenuHeHNs AITFOMUHUS 1
24 [IP Ne3 IlomydeHune M CBOWCTBA COEAUHEHUM 1
ATIOMUHUS
25 Kenezo. duznyeckne U XUMHUYECKHUE CBOMCTBA 1
26 Coenunenus xenesa (2) JIPNe7 1
27 Coenunenus xenesa (3) JIPNeg 1
28 [IP Ne4 IlomyueHue M CBOWCTBA COEOUHEHUM 1
xKesesa
29 ['eHeTnyeckue pssibl METAILIIOB |
30 Kontponbras padota Ne 2 mo teme «MeTaubly 1
31 OO01mas xapakTepucTHKa HEMETAJIIOB 1
32 Kucnopon, 030H, BO3ayx 1
33 Bonopon, Boaa. 1
34 IIP Ne5 Ilomyuenue, coOupaHHEe U H3yueHHE 1
CBOWCTB I'a30B
35 OO01as xapakTepUCTUKA TAJIOT€HOB 1
36 Coennaenns rajoreHoB. JIPNe8 1
37 Cepa. Puznyueckue U XUMHYECKHUE CBOMCTBA. 1
38 Oxkcuipl cepsl (4) u (6) 1
39 CepHas kuciora u ee cosu. JIPNe9 1
40 KonneHTpupoBaHHas cepHas KUCI0Ta 1
41 A30T U ero cBOMCTBa 1
42 AMMUaK M ero CBOMcTBa 1
43 Conn ammonust JIPNel0 1
44 [P Ne6 TlomydyeHue amMMuaka M U3Y4YEHHE €TO 1
CBOWCTB
45 A3OTHasl KUCJIOTa 1
46 CoJii a30TUCTOM U a30THOM KUCIIOT 1
47 dochop 1
48 Coemunenus hocdopa JIPNel 1 1
49 Yraepon 1
50 OKcupl yriaepoaa 1
51 KapO6onatsr JIPNe12 1
52 Kpemnanii. 1
53 CuinkaTHasi IPOMBIIUIEHHOCTh 1
54 [IP Ne7 IlomyuyeHue yIJIEKMCIOrO Trasza H 1
M3YUYEHHUE €ro CBOMCTB
55 0O000menue 110 Teme «Hemeramisn
56 ['eHeTnyecKue psbl METalIa U HEMETAJLIA
57 KonnuecTBeHHbIe pacyeThl MO YypaBHEHUSIM
peakuui
58 KonrponsHas  pabora  Ne3  mo  Teme 1
«Hemetaiutby
59 I3 wu IIC  XuMHUYeCKHX  3BJIEMEHTOB 1

JA.N.Menpaeneena




60

DJIEKTPOOTPUIIATEILHOCTD, CTETICHb OKUCIICHUS

61 Tunbel  xumuyeckux  cBsizeil.  CTpoeHue
BEILIECTBA

62 Knaccudukanuss XUMUYECKUX pEaKIMil 110 1
Pa3HBIM MIPU3HAKAM.

63 CKOpOCTh XMMHUYECKOHN PEAKIIHH. 1
XUMHUYECKOE PABHOBECUE

64 Juccoumanus  DIEKTPOJIMTOB B BOAHBIX 1
pacTBopax.
HoHHbIE ypaBHEHUS pEaKLUU

65 OKHMCINTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH

66 Heopranuueckue BEILIECTBA, ux
KJaccupuKaluuss W  HOMEHKJaTypa. XHM.
CBOWCTBA KJIACCOB COEAMHEHHI

WUTOTO 66
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