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1.IlnanupyemMble pe3yJbTaThbl 0CBOEHHUS y4eOHOro npeamera xumusg-9 kiace

TpeboBanust Kk pe3yibTaTaM OCBOEHHUS Kypca XMMHU B OCHOBHOW IIIKOJIE OIPEEIISIOTCS

KIIIOYEBBIMU 33/1a4aMH 00I11ero 00pa30BaHus, OTPAKAIOLUIMMHI UHIMBUTyallbHbIE, OOIIIECTBEHHbIE
U TOCYJapCTBEHHbIE NOTPEOHOCTH, U BKJIFOYAIOT JIMYHOCTHBIE, METANPEMETHBIE U IIPEIMETHbIE
pE3yabTAaThl OCBOEHUS MIPEIMETA.

JINYHOCTHBIE pe3yJIbTaThl 0CBOEHHUSI OCHOBHOU 06pa30oBaTe/ibHOM NPOrpaMMBbl:

1)

2)

3)

4)

5)

6)

7)

8)

BOCIIUTaHHE POCCUNCKOMN Ipa’kJaHCKON MACHTUYHOCTU: MATPUOTU3MA, JIIOOBU U YBAXKEHUIO
k OTedecTBy, UyBCTBA TOPIOCTH 3a cBOIO PoMHY, 3a pOCCUICKYIO XMMHUYECKYIO HAYKY;
(dbopMuUpOBaHHE  IIETIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO  pa3BUTHUS  HAyKu U OOIIECTBEHHOM NPAKTHKH, a TaKKe COLHAIbHOMY,
KYJIbTYPHOMY, I3bIKOBOMY U JYXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MUPA;
(hopMHUpOBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHMIO, TOTOBHOCTU MU CIIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOpPa30BaHUI0O HA OCHOBE MOTHBALMU K OOYYEHHMIO M IO3HAHHUIO,
BBIOOPY TporiibHOTO 00pa3oBaHUsi Ha OCHOBE MH(OpMAIUU O CYIIECTBYIOIIUX
npodeccusx M JUYHBIX  NPO(ECCHOHANBHBIX  NPEANOYTEHUH,  OCO3HAHHOMY
MOCTPOCHUIOMHINBUTyalbHOM 00pa30BaTENIbHONM TPAEKTOPUH C YYETOM YCTONYMBBIX
M03HABATEIbHBIX HHTEPECOB;

dbopmMupoBaHrEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTENIbHOW, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIeI0BATENbCKON, TBOPUECKOM U APYTrUX BUJIAX NESATEIbHOCTH;
dbopMupoBaHHE TOHUMAHUS IIEHHOCTH 3J0POBOTO H 0€30macHoro o0Opasza >KHU3HHU;
YCBOGHHME  MPaBWJI HWHIAUBUAYAJbHOTO U KOJUIEKTUBHOIO O€30MacHOro TIOBEICHUS B
YpEe3BbIYAIHBIX CUTYALUSX, YTPOKAKOUIMX XKU3HHU U 3J0POBBIO JIFOJIEH;

dbopMupoBaHHE T[O3HABATEIbHOM UM HMHQOPMALIMOHHOM KYJIbTYpbl, B TOM 4YHCIIE
pa3BUTHE HABBIKOB CAMOCTOSITEILHOW pabOThI ¢ Y4eOHBIMH TIOCOOMSMH, KHHTaMH,
JOCTYITHBIMH ~ MHCTPYMEHTaMH U TEXHUYECKHMMH  CPEJICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

(hopMHpOBaHKHE OCHOB HKOJIOTUYECKOTO CO3HAHMS Ha OCHOBE MPH3HAHUS LEHHOCTU KU3HU
BO BceX €€ MPOSBICHHUSIX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpEeKHOTO OTHOIICHHS K
OKpYXarollen cpese;

pa3BUTHE TOTOBHOCTHM K pPELICHUIO TBOPYECKUX 3a]a4, YMEHUs HaXOJUTh aJCKBATHbHIC
CrocoObl TMOBEJNCHHS U B3aHUMOJCHCTBHS C MapTHEpaMd BO Bpems yueOHOM U
BHEYUYEOHOW  JESATeNbHOCTH, CIOCOOHOCTHM OLIEHUBaTh MPOOJEMHBIE CUTyallud U
ONEPATHUBHO IPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3IUYHbIX IMPOJYKTUBHBIX BHIAX
JesTenbHOCTH (yueOHasi HOMCKOBO-UCCIIEIOBATENbCKas, KIyOHas!, IPOEKTHAsl, KPYKKOBAas U
T. 1L )

MeTanpeAMeTHBIMHE Pe3yJIbTATAMH OCBOCHHMSI OCHOBHONH 00pa30BaTe/IbHOH NPOrpaMmbl
OCHOBHOI0 001Iero o0pa3oBaHUs ABJIAIOTCS:

1)

2)

3)

OBJIaJICHHE HABBIKAMU CAMOCTOSTEIBHOTO NPHOOPETEHHs HOBBIX 3HAHHWW, OpraHU3alMd
y4eOHOH JeqaTenbHOCTH, IIOUCKA CPENICTB €€ OCYLIECTBICHMS;

yYMEHHUE IUIAHUPOBATh IyTH JOCTHIXKEHMS Iiefiell Ha OCHOBE CaMOCTOSITEIBHOTO aHajiu3a
YCIOBUHA U CPEACTB HUX JOCTH)KEHHS, BBLACTATH ajJbTEPHATUBHBIE CHOCOOBI JOCTHKEHUS
nelu W BbIOMpaTh Hambosee APQPEKTUBHBIN C€rMOCOO, OCYIIECTBIATh MO3HABATEIBHYIO
pedexcuio B OTHOLIEHUH JAEHCTBUH MO PELICHHUIO y4eOHbIX U MT03HABATEIbHbIX 3a/1ay.
yMEHHE TOHMMAaTh MpoOJieMy, CTaBUTb BONPOCHI, BBIJBUTAaTh T'HIOTE3y, JaBaTh
olpesieieHue TMOHATHUSAM, KIacCU(PHUIMPOBATh, CTPYKTYPUpPOBAaTh MaTepHaj, IpOBOIUTH
HKCIEPUMEHTHI, apPryMEHTUPOBAaTh COOCTBEHHYIO IO3UIUIO, (POPMYINPOBATH BBIBOABI U
3aKITIOYEHUS;



4)

5)

6)

7)

8)

9)

YMEHHE COOTHOCHUTHb CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMM, OCYILECTBIATH
KOHTpPOJIb CBOEH JACATEIBHOCTH B IIPOLIECCE JOCTHIKEHUS pPE3yJbTara, OIPEHEATh
crocoObl JIECTBUI B pamMKax MNPEAIOKEHHBIX YCIOBUN W TpeOOBaHU, KOPPEKTHUPOBATH
CBOU JICUCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

(dbopMuUpOBaHHE U PAa3BUTHE KOMIIETEHTHOCTH B 00JACTH HMCIIOJIB30BAHUS WHCTPYMEHTOB H
TEXHUYECKUX CPEACTB MH(OPMALMOHHBIX TEXHOJOTUN (KOMIIBIOTEPOB M IMPOTrPaMMHOIO
obecrieyeHns) Kak  WHCTPYMEHTAJBbHO  OCHOBBI  Pa3BUTHS KOMMYHUKATHBHBIX U
[I03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHBIX JIEHCTBUIA;

YMEHHE CO3/1aBaTh, MPUMEHSITh U MPeoOpa30BHIBATH 3HAKK M CHMBOJIBI, MOJICIIH U CXEMBI
JUIS pellieHns] y4eOHbIX U [T03HABATENIbHbIX 33/1a4;

yMEHHE U3BJIEKaTh HUHPOpPMAIMI0 U3 pa3IMYHBIX HCTOYHUKOB (BKIIOYas CpeAcTBa
MaccoBOM HMHGpOpMaIUU, KOMIAKT-IUCKA y4yeOHOro HaszHauyeHus, pecypcbl MHTepHera),
CBOOOJHO TMOJIb30BaThCS CIPABOYHOM JMUTEpPATypod, B TOM 4YHCIE U Ha 3JIEKTPOHHBIX
HOCHTENSAX, COOII0AaTh HOPMbI HHPOPMAIIMOHHON N30UpaTeIbHOCTH, ITUKH;

YMEHHE Ha MPAKTUKE IO0Jb30BAaThCS OCHOBHBIMHU JIOTUYECKHMMH IpPHEMAaMU, METOAAMH
HaOJI0ICHUS], MOJICIMPOBaHMsI, 00bICHEHUS, pelIeHUs TPoOIeM, TPOrHO3UPOBAHUS U Jp.;
YMEHUE OPraHU30BBIBATh CBOK) JKM3Hb B COOTBETCTBUM C IPEACTABICHHUSIMH O 3J0POBOM
oOpa3e JXM3HM, MpaBax U OO0SM3aHHOCTAX TpaKJaHWHA, IIEHHOCTSX OBITHS, KyJIbTYpbl U
COIIMAJILHOTO B3aMMOJICHCTBHS;

10) YMCHHUEC BBINIOJHATH IMO3HABATCIBHBIC M IMPAKTUYCCKUC 3alaHUA, B TOM YHUCIIC MPOCKTHBIC,

11. yMeHMe CcaMOCTOSTEIbHO W AapPryMEHTUPOBAHHO OIIEHUBATh CBOU JICWCTBUS U
JNCHCTBUS  OJIHOKJIIACCHHUKOB, COJIEP)KATSIIbHO  OOOCHOBBIBAas  INMPABWIBHOCTh  WIIH
omuOO0YHOCTh pe3yibTaTa M Croco0a IeHCTBHsI, aJeKBAaTHO OIICHUBATh OOBEKTHUBHYIO
TPYAHOCTh KaK Mepy (paKTHYECKOTO WJIM MPEIIoJIaraeMoro pacxojia peCypcoB Ha pelicHue
3a7a4M, a TAaK:KE€ CBOU

11) BO3MOKHOCTH B IOCTH)KECHHH 11T OMPECTICHHOMN CI0KHOCTH;
12) ymenue pabotaTh B Tpymmne — 3(PQPEKTHBHO COTPYAHHYATh W B3aMMOJEHCTBOBATH Ha

OCHOBE  KOOpAMHALIMM pPA3IMYHBIX TMO3UIMHA TpU BBIPAOOTKE OOLIEro peuieHus B
COBMECTHOM JI€ATEIbHOCTH; CIyIIaTh NapTHepa, GOpPMYIUpPOBaTh U apryMEHTHPOBATH CBOE
MHEHHUE, KOPPEKTHO OTCTamBaThb CBOIO MO3HUIMIO U KOOPAMHUPOBATH €€ C IO3ULUU
MapTHEPOB, B TOM YHCIIC B CUTyallul CTOJKHOBEHHS HHTEPECOB; MPOAYKTUBHO pa3peliaTrh
KOH(JIUKTHI HAa OCHOBE Yy4eTa MHTEPECOB M MO3MIMHI BCEX €ro Y4acTHHUKOB, MOMCKA U
OIICHKH aJIbTEPHATUBHBIX CIOCOOOB pa3peieHus: KOHPIUKTOB.

IIpexmMeTrHbiMu  pe3yjbTaramMu  OcBOeHMsT (OCHOBHOW 00pa3oBaTe/bHOI NPOrpaMMbl
OCHOBHOI0 001Iero o0pa3oBaHUs ABJIAIOTCS:

1)

2)

3)

4)

5)

(dbopMupoBaHHE NEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEJICTABICHUNH O BEIECTBaX,
UX TPEBPALICHUAX U MPAKTUYECKOM NPUMEHEHUM; OBJIaJJeHUE MOHATUHHBIM alnapatoM U
CHUMBOJIMUYECKUM SI3IKOM XUMMUU;

O0CO3HaHME OOBEKTHBHO 3HAYMMOCTM OCHOB XMMMYECKOW HaykHM Kak objacTtu
COBPEMEHHOTO  €CTECTBO3HAHUS, XHMHMUYECKHMX  IPEBPAICHUA  OPraHUYeCKHX U
HEOPraHMYeCKUX BEIIECTB KaK OCHOBbl MHOTHX SIBJIEHHM >XUBOM M HEXHBOH MPUPOJIBI;
yri1yOJeHne NpeAcTaBiIeHni 0 MaTepHaIbHOM €IMHCTBE MUPA;

OBJIaZICHUE OCHOBAaMHM XHMHUYECKOH TI'PaMOTHOCTH: CHOCOOHOCTBIO AaHaJIM3HpPOBATh U
OOBEKTHBHO OLIEHUBATh JKM3HEHHbIE CUTYyallUM, CBS3aHHbIE C XHUMHUEH, HaBBIKAMU
6€e301acHOro 00palleHus C BElIeCTBaMH, UCTIOIb3YEMbIMHU B IOBCEIHEBHON KU3HU;
YMEHUEM aHAJIM3UPOBATh M IUIAHMPOBATH HKOJOTMUYECKH O€30TMacHOE IMOBEJICHHE B IEINSAX
cOepexeHHs 310pOBbs U OKpYXKaroIel cpe/ibl;

dbopmMupoBaHHEe YMEHHMH YCTaHaBIMBATh CBA3M MEXJAy peaJbHO HaOII0aeMbIMU
XMUMUYECKUMHU  SIBJIGHUSIMM ¥ TIPOILIECCAMM, MPOUCXOMASAIIMMU B MHKPOMHUpPE, OOBSCHATH



MPUYMHBI MHOTO0OpAa3usl BEIIECTB, 3aBUCMMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaK)Xe 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

6) npuoOpeTeHus] ONbITa WCIOJB30BAHUS PA3IMYHBIX METOJOB HM3YYCHHS BEIICCTB,;
HAOMIOIEHUST 32 WX MPEBpAICHUSMH TPU TPOBEICHUM HECIOXKHBIX XUMUYECKUX
9KCIEPUMEHTOB C UCIOJIb30BAHUEM JIAOOPATOPHOI0 0OOPYI0BAaHUS U IPUOOPOB;

7) yMeHHME OKa3bIBaTh IIEPBYIO IOMOIIL INPH OTPABICHUSAX, OXKOrax M JPYrHX TpaBMax,
CBSI3aHHBIX C BEHIECTBAMHU W JIA0OPATOPHBIM 00OPYIOBAHHEM;

8) oBmazeHue npueMamu  paboThl ¢ WHPOpMANMEH  XMMHYECKOTO  COJCpPIKAHUS,
NpeJCTaBIeHHON B pasHo ¢opme (B BuAe Tekcra, Gpopmyl, rpadukoB, TaOIMIHBIX
JaHHBIX, cXxeM, (hoTorpaduii u ap.)

9) co3manue OCHOBBI Uit (OPMHUPOBAHUS HWHTEpeca K PACIIUPEHHIO M yrIyOJICHHIO
XAMUYECKAX 3HAHWW W BBIOOpa XMMHH Kak NPOQWIBHOTO IMpeaMeTa Npu Iepexojae Ha
CTYIIEHb CpeJHero (MOJIHOTO) o0miero oopa3oBaHus, a B JajdbHEHIIIEM U B KadecTBE Chephl
cBO€ TPO(heCcCHOHATIBEHOM JESTENHHOCTH;

10) popmupoBaHue MPEACTABICHUI O 3HAYCHUU XMMHUYECKOW HAYKU B PCIICHUU COBPEMEHHBIX
HKOJIOTUYECKUX TPOOIEM, B TOM YHCIIE B TPEAOTBPAIICHUN TEXHOTCHHBIX U SKOJIOTUIECKUX
Karactpod.

IIVIAHUPYEMBIE PE3YJBTATBI ObYUEHUA

OcHOBHBIC NOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTaABJICHH)

BBIMYCKHUK HAYYUTCS:

— OMNHWCHIBATH CBOWCTBA TBEPIBIX, IJKUIKUX, Ta3000pa3HBIX BEIICCTB, BBIACIAI WX
CYIIICCTBCHHBIC TIPH3HAKHY;

— XapakTepHW30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHIO U CBOWCTBAM, YCTaHABIIUBATh
MIPUYUHHO-CIICJACTBCHHBIC CBS3W MKy TAaHHBIMH XapaKTePUCTHKAMH BEIICCTBA;

— PpacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHATHH: aTOM, MOJICKYyJa, XUMHUYCCKHMA
3JIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECCTBO, BaJCHTHOCTH, HCIOJB3YS 3HAKOBYIO
CUCTEMY XUMUHU;

— u300pakaTh COCTaB MPOCTEHINMX BEIIECTB C IMMOMOIIBI0 XUMHUYCCKUX (POPMYIT U CYIITHOCTD
XHUMHYCCKUX PEAKIIUHA C TOMOIIbI0 XUMUYECKUX YPABHCHHIA,

— BBIYKCJIATH OTHOCHTEIIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAacChl BEIISCTB, a TaKkKe
MacCCOBYIO JIOJIF0O XMMHYECKOIO JIEMEHTA B COCTUHCHUSX;

— CpaBHHBATh 10 COCTaBY OKCH/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

—  KiIacCH(pUIUPOBATH OKCUIBI 1 OCHOBAHHMS 10 CBOMCTBaM, KHCIIOThI U COJIU — II0 COCTAaBY;

— ONKCHIBATh COCTAB, CBOMCTBA W 3HaueHHE (B NPUPOJC M MPAKTHYCCKON ICATEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIECTB — KHUCIOPOJIa U BOJIOPOJIA;

— JlaBaTh CPaBHUTCIBHYK XapaKTEPUCTHUKY XHMHUYECKHX O3JCMEHTOB W BAKHEHIINX
COEMHEHNI €CTECTBEHHBIX CEMEMCTB IIEJ0YHBIX METAJIJIOB U FaJOr€HOB;

—  T0JIb30BaThCs Ja00PATOPHBIM 000PYIOBAaHHEM U XMMHUYECKOUIIOCY IO,

— TPOBOJUTH HECIIOKHBIC XMMHYECKHE OMBITHI M HAOJIOJCHUS 32 W3MCHCHUSMHU CBOWMCTB
BEIIECTB B IMPOIECCEe MX MPEBpAIllCHUH; COONII0aTh MPaBUiIa TEXHUKH OE30MaCHOCTH TPHU
MIPOBEICHUU HAOJIOJICHHI U OIBITOB;

— pa3nMyaTh SKCIEPUMEHTAIBHO KHCIOTHI U MIEJIOYH, TIOJIb3YsACh HHIUKATOPAMU; OCO3HABAThH
HEOOXOJMMOCTh COOJIIOZICHUsT Mep Oe30MacHOCTH TpHU OOpalleHHHd ¢ KUCIOTaMH |
[ET0YaMHU.

Buinycxkuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

—  2PAMOMHO 00paAWAMbCA C BeUeCmMBAMU 8 NOBCEOHEBHOU HCUZHIL,

— 0co3Hasamsb He0OX00UMOCMb COONIOOCHUS NPABUL IKOI02UYECKU 6e30NaACH020 N0GeOeHUs 8



OKpYdHCcaroueti NPUpoOHoll cpeoe;

NOHUMAMb  CMbICT U HEeOOX0OUMOCMb  COOMOOeHUs. NPeOnuUcanull, npeonazaemvix 6
UHCIPYKYUSX NO UCNOTIb308AHUIO IEKAPCME, CPeOCmE OblMOoGO XuMuu u op.;

UCNONb308amMb  NPUOOPEemEHHble  KOUesble  KOMNEeMEeHMHOCMU — NpU  GbINOJHEeHUU
UCCIe008amenbCKux — NpoeKmos Nno  U3VUEeHUI0  CGOUCME, CHocoO08 NOAYYeHus U
PACNO3HABAHUSL BeUieCmE;

Pazeueamsv KOMMYHUKAMUGHYIO KOMNEMEHMHOCHb, UCNONb3Ysl CPeOCmed YCMHO20 U
NUCLMEHHO20 00WeHUs, NPOAGIAMb 20MOBHOCMb K YBAJNCEHUIO UHOU MOYKU 3PEHUs Npu
06CyoHCcOeHUU Pe3yTbmamos 8blNOJHEHHOU pabombl,

00bEeKMUBHO — OYEHUBAMb  UHDOPMAYUI0 O Beujecmeax U XUMUYECKUX Npoyeccax,
KpUMuy4ecky OMHOCUMbCL K NCeBOOHAYUHOU UHGDOpMAayul, Hed0OPOCO8eCmHOl peKiame,
Kacaoweucs UCNOIb308aHUsL PA3TUYHBIX BEUECME.

Ilepuoauyecknii 3aKOH W IEepPUOAMYECKass cHcTeMa xuMu4yeckux 3iemenros /JI. H.
Mengeneea. CTpoeHne BelecTBa
BeinmyckHuK HayduTes:

KJIacCU(PUITMPOBATh XUMUYECKHUE DJIEMEHTHI HAa METaJUIbl, HEMETAJUIBI, DJIEMEHTHI, OKCHJIBI U
TUAPOKCH/IBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIC SJIEMEHTHI (Ta3bl) ISl OCO3HAHMS BAKHOCTH
YIOPSAOYEHHOCTH HAYYHBIX 3HAHUH;

pacKpbIBaTh CMBICI Nepuondeckoro 3akoHa J[. . Menneneena;

OTIMCHIBATh M XapaKTepHU30BaTh TAONIHUHYIO (POPMY MEPHOANYECKON CHUCTEMBI XUMUUYECKHUX
3JIEMEHTOB;

XapaKTEepU30BaTh COCTAB ATOMHBIX SAJE€pP M PACIPEICICHHE 4YHUCIa DSJIEKTPOHOB IO
ANIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAJIBIX MEPHUOJOB IMEPUOJIUUYECKON
CUCTEMBI, a TAKXKE KA U KaJIbLUs;

paznnyaTh BHUJABl XUMHUYECKOM CBSI3U: MOHHYIO, KOBAJCHTHYIO MOJSPHYIO, KOBAJEHTHYIO
HETOJISIPHYIO U METAININYECKYIO;

n300paxaTh AJIEKTPOHHBIE (POPMYIBI BeHIECTB, OOpPa30BaHHBIX XUMHUYECKUMHU CBSI3IMU
pa3HOro BUAA;

BBISABJISITH 3aBUCUMOCTh CBOWCTB BELIECTBA OT CTPOCHMS €ro KPUCTALIMYECKON PEIIETKU
(MOHHOM, aTOMHOM, MOJICKYJIAPHOMN, METATNTMYECKON);

XapaKTepU30BaTh XHMHUYECKUE DSJEMEHTbl U HMX COCIMHEHHMS Ha OCHOBE IIOJIOKEHUS
3JIEMEHTOB B IEPUOAMUYECKOM crcTeMe U 0COOEHHOCTEN CTPOEHUS KX aTOMOB;

ONUCBIBAaTh OCHOBHBIE NpeAnocbulku OTKpbiTUA JI. M. MeHaeneeBbIM NEpUOINYECKOTO
3aKOHA U MEPHUOJUYECKON CHUCTEMbl XMMHYECKHX 3JIEMEHTOB U MHOTOOOpPa3HYI0 HAay4HYIO
JESATENbHOCTh YUEHOTO;

XapaKTEpU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUEHHUE IEPUOJUYECKOr0 3aKOoHa U
MEPUOJUUECKON CUCTEMbI XUMHUUeckuxaiemenToB /. 1. Menneneesa;

OCO3HABAaTh HAy4YHbIE OTKPBITUS KaK pe3yabTaT UIMTEIbHBIX HAOMIOJACHUN, OMBITOB,
Hay4YHOU MOJIEMUKHU, TPEOJIOIEHHS TPYIHOCTEM U COMHEHUM.

Bbll’lyCKHMK noydyum 603MONCHOCMb HAYHYUMbCA.

0CO3HABAMb  3HAYEHUE MeOPEMUYEeCKUX 3HAHULL OISl NPAKMUYEcKoU OesimeilbHOCMU
yenoeexa;

ONUCHIBAMb U3YUEHHbIEe 0OBEKMbL KAK CUCTEMbL, NPUMEHSIS I02UKY CUCIMEMHO20 AHANU3A,
NPUMEHSAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCEMbl XUMUYECKUX DNeMEHMO8
0711 00BACHEHUS U NPe0BUOEHUS] CBOLICTNE KOHKPEMHbBIX elecma;

Pazeusamov UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMEOM YelyOnieHusi 3HAHUl 00
UCMOPUU CMAHOBNICHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUoOULeCcK020 3aKOHA
KAK 00HO20 U3 BANCHEUULUX 3AKOHO8 NPUPOObL, A MAKNHCE O COBPEMEHHBIX OOCMUNCEHUSIX



HAYKU U mexnHuKku.

MHuorooopa3ue XuMH4eCKHX peakuui
BrInyckHHUK Hay4duTes:

OOBSACHATH CyTh XUMUYECKUX MTPOIIECCOB;

Ha3bIBaTh MPU3HAKU U YCIIOBHS MIPOTEKAHUS XUMHYECKUX PEaKIIHil;

yCTaHABIWBATh MPUHAICKHOCTh XUMUYECKOHN PEAKIIUU K ONPeIeIEHHOMY THITY TIO OJTHOMY
W3 KIacCH(PHMKAIIMOHHBIX TMPU3HAKOB: 1) 1O YHCIYy W COCTaBYy HCXOJHBIX BEIIECTB U
IIPOJIyKTOB pPEaKLUMU (peakluuu COEAMHEHUs, Pa3okKeHHs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHI (PEaKuu 3K30TEPMUYECKUE U DHJIOTEPMUUECKHE);
3) MO W3MEHEHHUIO CTENeHEH OKHUCICHUS XUMHUUYECKUX OJJIIEMEHTOB (OKHUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE peakiuu); 4) mo oOpaTUMOCTH mpolecca (peakuuu oOpaTuMble U
HeoOpaTHMBbIE);

Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIHIA;

Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS,

COCTaBJISITh yYPAaBHEHUS DJIEKTPOJUTHYECKOW JMCCOLMAIMU KHUCJIOT, MIEJIOYeH, COJIeH;
TIOJIHBIC ¥ COKpAIIEHHBIE HOHHBIC YPAaBHEHHS peakiuii oOMeHa; ypaBHEHUSI OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIHA;

MMPOTHO3WPOBATh MPOAYKTHl XMUMHUYECKUX PEAKIH Mo (GopMysiaM/Ha3BaHUSAM HCXOIHBIX
BEIIECTB; ONPEAETATh UCXO/IHbIE BellecTBa M0 (popMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;
COCTaBIISAITh ypPAaBHEHMsI pPEaKIMi, COOTBETCTBYIOIIMX TMOCIEI0BATEIBHOCTU («IETOYKE))
MpeBpALEHUI HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

BBISIBIISITh B IpOIlecCe HKCIEPUMEHTa MPU3HAKH, CBUICTENLCTBYIONINE O MPOTEKAaHUU
XUMHUYECKOHN PEaKIInu;

TOTOBUTH PACTBOPHI C ONPEACIEHHON MACCOBOM 10JI€H PAaCTBOPEHHOTO BEIIECTBA;
OTIPEeNIATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIENOYEH IO U3MEHEHUIO
OKpacKH UHJIUKATOPOB;

MIPOBOJUTh KAueCTBEHHBIE PEAKIUH, MOATBEPXKAAIOLIUME HAIWYUE B BOJHBIX PacTBOpax
BEIECTB OT/EJIbHBIX KATHOHOB U aHUOHOB.

Bbll’lyCKHuK nOJIy4yum 603MOIHICHOCMb HAYUUMbCA.!

cocmaensams MOJNEKVAAPHble U HNOJHble UOHHblE YPAGHEHUs NO COKPAUEHHBIM UOHHbIM
VPAGHEHUAM,

npuBOOUMb NpumMepvl peaKyutl, NOOMEEPHCOAOWUX CYUWECMBOBAHUE 83AUMOCEAZU MeAHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX BeUjeCm8,

NPOCHO3UPOBAMb  Pe3yIbmamsl  8030€UCMBUSL  PA3TUYHBIX  (AKMOpo8 HA  CKOPOCHb
XUMUYECKOU pearkyuu,;

NPOCHO3UPOBAMb  Pe3yIbmamsl  8030€liCMEUs  pA3IUYHbLIX  (aKmopos Ha cmeujeHue
XUMUYECKO20 PABHOBECUS.

MHoroo0pa3sue BeunecTs
BbInmyckHUK HayduTCs:

OonpeCACiiITb TPUHAJICKHOCTL HCEOPraHMYCCKUX BCIICCTB K OIHOMY U3 H3YUYCHHBIX
KJ'IaCCOB/prrIHZ METaJlJIbl 1 HCEMCTAJJIbI, OKCHUAbI, OCHOBAaHUs, KUCJIOTHEI, COJIN,

COCTaBJIATH (I)OpMy.]IBI BCIICCTB 110 UX HA3BAHHAM,

OoNpCACIIAATh BAJICHTHOCTD U CTCIICHDb OKUCIICHUSA 3JICMCHTOB B BEIICCTBAX;

COCTaBJIATH (I)OpMyJ'IBI HCOPTaHUYCCKUX COCAUHEHMN 10 BAJIEHTHOCTSAM H CTEICHSIM
OKHCJICHUA JJICMCHTOB, a TAKXKC 3apsd/iaM HMOHOB, YKAa3aHHbBIM B TaGJII/ILIC pacTBOPpUMOCTHU
KHUCJIOT, OCHOBAaHHH U COJICH,

O0OBICHATH 3aKOHOMCPHOCTU HU3MCHCHUSA (1)I/IBI/II-ICCKI/IX U XMMHYECKHUX CBOMCTB IPOCTBIX



BEIECTB (METAVIOB X HEMETAIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX JIEMEHTAMHU
BTOPOT'O U TPETHETO IIEPUOJIOB;

Ha3bpIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIC JUISI TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

Ha3bIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTepHbIE Ui KaXIOro M3 KJIAcCOB
HEOPraHMYECKUX BEIECTB (KUCIOT, OCHOBaHUM, COJIEH);

MIPUBOJIUTH MPUMEPHI PEAKLUN, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHH U COJICH;

ONpPEJENATh BEIIECTBO-OKUCIUTENb M  BEIIECTBO-BOCCTAHOBUTENIb B  OKHUCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUX;

COCTaBJISATh BJEKTPOHHBIM OanaHC (U1 M3YYEHHBIX PEaKlMil) MO MPEeIoKEHHBIM CXeMaM
peakumii;

MIPOBOJUTH JIaOOPaTOPHBIE OMbITHI, MOJITBEPKJIAIONINE XUMUYECKUE CBOICTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHX BEIIECTB;

MIPOBOJUTH JaOOPATOPHBIE OMBITHI MO MOJYYEHHIO U COOMpaHMIO ra3000pa3HbIX BEILECTB:
BOJIOpPOJIa,  KHUCIOpOJA,  VYIVIEKHCIOTO  rasa, aMMHaka; COCTaBJIsATh  ypaBHEHUS
COOTBETCTBYIOIINX PEAKIIHM.

Bbll’lyCKHuK nOJIy4yum 603MOHNCHOCMb HAYUUMbCA.!

NPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUeCms Ha OCHOBE UX COCMABA U CIMPOEHUSL,
NPOCHO3UPOBAMb ~ CHOCOOHOCMb — Bewecmed  NpPOsiGIAmMb  OKUCAUMENbHble WU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMENneHel OKUCIeHUs JJIeMEeHmOo8, 8X00SUWUX 8
€20 cocmas;

BbIABIAMb CYUWECMBOBAHUE 2EHEMUYECKOU C853U MedCcy Beuecmeamu 6 psoy: Npocmoe
seujecmeo— OKCUO — KUCTOMA/2UOPOKCUO — COJlb;

Xapakmepuzo8amuv 0codvle C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOL KUCTIOM,
npuU8oOUMb NpUMepbl YPABGHEHUL Peaxkyutl, 1edcaujux 8 0CHO8e NPOMBIULIEHHbIX CHOCOD08
NOLYYEHUsL AMMUAKA, CEPHOU KUCTOMDbL, YY2YHA U CIMATU,

onucvleams Quzuueckue U Xumudeckue Npoyeccol, AGIAIOUUECT HACMbIO KPYe08opoma
gewecms 8 npupooe;

OP2aHU308bI6AMb U  OCYWECMBIAMb NPOEKMbl N0 UCCIe008AHUI0  CBOUCME Geujecms,
UMEIOWUX BANCHOE NPAKMUYECKOEe 3HAYEHUE.



2. CopaepxxaHue y4eOHOIro nmpeaMera
8 kaace

Pazngen 1. OcHOBHbIE TOHATUS XUMHHM (YPOBeHb ATOMHO-MOJIEKYJISIPHBIX
NnpeACcTaABJICHUI)

[Ipenmer xumun. XuMHs KaKk 4acThb €CTECTBO3HaHUs. BemiecTBa u ux cBoiictea. Metosl
MO3HAaHUS B XUMHUM: HaOmoaeHue, odkcnepuMmeHT. [lpu€mbr Oe3omacHO paboOTBHl ¢
obopynoBaHueM u BemecTBamMu. CTpOCHHE IIaMEHH.

Uucteie BemectBa U cMecu. CriocoObl OYMCTKH BEIIECTB: OTCTAaMBaHUE, (PUIHTPOBAHUE,
BBITTAPUBAHHE, KpUCTa/UIH3aIs, AUCTWUIAIMA. DPU3HYECKHe W XUMHYECKHE SBIICHHUSL.
Xumudeckue peakiuu. [I[pu3Haku XUMUUYECKUX PEAKIUi U YCIOBUSI BO3SHUKHOBEHHS M TEUCHUS
XUMHUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIBI M HOHBI. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.
Kpucrannmaeckue n amopdubie BemecTBa. Kpucrammdeckue peméTkd: WOHHAS, aTOMHAs H
MOJIEKYJIIpHasA. 3aBUCUMOCTb CBOWCTB BELIECTB OT TUIIA KPUCTALIINYECKOMN peméTku. [IpocTsie n
CJI0’KHBIE BeIlIeCTBA. XMMUYECKUH 3JIeMEHT. MeTallibl 1 HeMeTalluIbl. ATOMHASI €IMHULIA MACCHI.
OtHocuTenbHass aToOMHasg Macca. fI3bIK XUMUW. 3HAaKM XHUMHYECKHUX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemlecTB. Xumuueckue Gopmynasl. OTHOCUTENTbHAS MOJICKYJISIpHAsT Macca.
KadecTBeHHBIN M KOJTMYECTBEHHBIA COCTAB BEIIECTBA. BRIYMCICHHS IO XUMHUUECKHM (HopMysiam.
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA B CJI0KHOM BELIECTBE.

BaneHTHOCTP XMMHUYECKMX 31eMeHTOB. OmpeleneHnue BaJC€HTHOCTH 3JIEMEHTOB I10
dbopmysne OuHapHBIX coennHeHn. CocTaBieHHE XUMUYECKUX (GOPMYNT OMHAPHBIX COCTUHEHUN
10 BaJIEHTHOCTH.

ATOMHO-MOJICKYJIIPHOE Y4Y€HHE. 3aKOH COXpaHEHUs Macchl BemecTB. JKu3Hbp H
nesrenbHocTh M. B. JlIoMoHOcoBa. XuMuueckue ypaBHeHUs. TUIBI XUMUUYECKUX PEaKIIHi.

Kucnopon. Haxoxnaenne B mnpupone. llomyduenuwe xkuciopoga B nabopaTopuu U
MPOMBIIIIEHHOCTH. PuU3HUecKHe M XUMHUYECKHEe CBoiicTBa kuciopona. ['openume. Oxcunpl.
[Ipumenenne kucnopona. Kpyropopor kucinopoja B npupoje. O30H, alIOTPONHUs KUCIOPOJa.
Bo3snyx u ero cocran. 3anuTa aTMoC(pepHOro BO3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenne B mnpupone. Ilomyuenue Bojopona B saboparopud H
MPOMBILIIEHHOCTH. ®PuU3MYecKMe M XUMUYECKHE CBOWcTBa Bojaopoja. Bopopon —
BOCCTaHOBUTEJb. Mepbl Oe30macHOCTH MpH padboTe ¢ BogopoioM. [IpumeHenne Boiopoa.

Bopna. Metonbl onpeneneHus coctaBa BoJbl — aHAINW3 U CUHTE3. PU3MUECKUE CBOMCTBA
BOoJbl. Boia B mpupoae u cnocoObl €€ 0UMCTKH. Adpaiius BOJbl. XUMUYECKHE CBOWCTBA BOJbI.
[Ipumenenne Boasl. Boma — pactBoputens. PactBopuMocTh BemiecTB B Bojie. MaccoBasi 10714
PacTBOPEHHOTO BEUIECTBA.

KonnuectBeHHble oTHomeHuss B xumuu. KommuecTBo BemectBa. Mosb. MonsipHas
Macca. 3akoH ABoraapo. MomspHelii 00béM Ta30B. OTHOCHTENbHAs TMJIOTHOCTH Ta30B.
OOBbEMHBIE OTHOIIEHUS Ta30B MPH XUMHUECKUX PEaKIUsIX.

Bakneiimme kimacchl HEOpraHWUYecKuX coearHeHud. OKCUABI: COCTaB, KiIacCHU(UKALINA.
OcHOBHbIE W KHUCIOTHBIE OKcuabl. HomeHknaTtypa okcuaoB. Du3nyeckue U XUMHUYECKUE
CBOMCTBA, MOJIYYEHHE U IPUMEHEHUE OKCUJIOB.

Iunpoxcunel. Knaccudukanus ruapokcunoB. OcHoBanus. CocTas.

[[lénoun u HepacTBOpuUMBbIe OcHOBaHMs. Homenknarypa. dusznueckue M XUMHYECKUE
CBOMCTBAa OCHOBaHMM. Peakiusa HeWTpaimsauuu. I[losydeHne M DpUMEHEHUME OCHOBAHMIA.
AmboTepHbIE OKCUJIBI U THIPOKCH/IBI.



Kucnortel. CocraB. Knaccudukamus. Homenknmarypa. ®Pusnyeckue U XUMHUECKHUE
CBOMCTBA KUCJIOT. BBITECHUTENIbHBIN Psii METAJIOB.

Comun. CocraB. Kiaccupukanus. Homenknarypa. ®usmueckue CBOHCTBA COJICH.
PacTBOopuMOCTh coseil B Boje. XuUMHUYECKue cBoicTBa cosieid. CrocoObl MOJy4EeHUs: COJICH.
[Ipumenenne coeil.l'eHeTnyeckas CBA3b MEXKIY OCHOBHBIMHM KJAaCCaMM HEOPraHUYECKUX
COCIMHEHU M.

Paznen 2.0lepuoanyeckuii 3aKOH M INepUOAHYECKAs] CHCTEMa XHUMHYECKHX
3jemeHTOB /JI. . Menneneea. CTpoenune aroma

[lepBoHavanbHbIE TOMBITKH KiIacCU(UKAMK XUMHUYECKUX dyeMeHToB. lloHsTHEe O
IPYyNIax CXOJHBIX AJIEMEHTOB. EcTecTBEHHbIE CeMelCTBA IIENOYHBIX METAJUIOB M TajOreHOB.
bnaropoansie rasel.

[Tepuonnueckuii 3akon . . Menneneesa. [lepuoanyeckasi cucrema Kak €CTECTBEHHO-
HayyHas Kiaccu(UKalus XUMUYECKHX JJIEeMEHTOB. TabmuuyHas ¢opma MpeacTaBieHus
KJIacCU(UKAMU XUMUYECKUX 3eMeHTOB. CtpykTypa Ttabmuubl «llepuogudeckas cucrema
xumudeckux snemeHtoB [[. . MenneneeBa» (kopotkas ¢gopma): A- u b-rpymmbl, mepuosl.
Ou3nyecKuil CMBICT MOPSIAKOBOIO 3J€MEHTa, HOMepa Mepruoa, HoMepa IpyMIbl (715 2JIEMEHTOB
A-rpymm).

Crpoenue aToMa: sSiApo U dJEKTpoHHAst 00osouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI U
HEWUTpOHBL. M30TONBI. 3apsia aTOMHOTO f]1pa, MaCCOBOE YMCIO, OTHOCHTEIbHAs aTOMHasl Macca.
CoBpemeHHast OpMYIUPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

DOnekTpoHHas 00070YKa aToMa: MOHATHE OO0 SHEPreTHUYEeCKOM YpPOBHE (3JIEKTPOHHOM
cioe), ero EMKOCTH. 3aM0JIHEHHUE 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IEPBOTO—TPETHETO
nepuoioB. CoBpeMeHHast POpMYIHPOBKA MIEPHOUUECKOTO 3aKOHA.

3HaueHue mnepuoanueckoro 3akoHa. Hayunele noctwkenuss JI. WM. Mengeneesa:
WCIIPABJICHUE OTHOCHUTENIBHBIX ATOMHBIX MacC, IMPEICKA3aHUE CYIIECTBOBAHUS HEOTKPBITHIX
JJIEMEHTOB, MEPECTa-HOBKM XMMHUYECKHX JJIEMEHTOB B NepHOAUYECcKON cucteme. Ku3Hp U
nestenabHOCTh . Y. Menneneena.

Pa3znea 3. Crpoenue BemecTsa

DNEeKTPOOTPUIIATEIILHOCTh XHUMHYECKUX d3JeMEHTOB. (OCHOBHBIE BHJBI XHMHYECKOM
CBSI3W: KOBAJCHTHAs HEIOJISPHAs, KOBAJICHTHAs TOJSIpHAs, HOHHAs. BaleHTHOCTh 2JIEMEHTOB B
CBeTe 2JIEKTpOHHOU Teopur. CreneHp okuciaeHus. [IpaBuia ompeneneHus: CTEeHH OKUCICHUS
2JIEMEHTOB.

9 kJacce

Paznean 1. MHorooopasue XuMH4YeCKHUX peaKkmuii

Knaccudukanus XMMHYECKUX PEAKIHI: peaKlMi COSIUHEHHUS, Pa3JI0KEHHs, 3aMEIICHHUS,
oOMeHa. OKHCIUTENHbHO-BOCCTAHOBUTENbHBIE  peakiuuu. OKUCIAUTENh, BOCCTAaHOBUTEIb,
MpoILeCChl  OKHUCIIEHHMS U  BOoccTaHoBieHUsA. (CocTaBlieHHE YpaBHEHUH  OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIX PEAKIIUi C TOMOIIbIO METO/1a AIIEKTPOHHOTO OanaHca.

TennoBbie 3(pPeKkThl XUMUYECKHX peakuil. DK30TEepPMUUYECKHE U HHAOTEPMUYECKUE
peakuuu. TepMOXUMHUYECKUE ypaBHEHUS. PacUE€ThI 0 TEPMOXUMHUYECKUM YPABHEHUSIM.

Ckopocte xumudeckux peakiui. DaxTopbl, BIUSIONIME HA CKOPOCTh XUMHYECKUX
peakuumii. [leppoHauanbHOE NpEACTaBICHUE O KaTaJIU3e.

Oo6patumsie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMUYECKUE pEeaKlMH B BOJHBIX PACTBOpaxX. DJEKTPOJIUTHI U HEINEKTPOIUTHL. MOHBI.
Karvonsl u annonsl. ['mapatHast Teopust paCTBOPOB. DIEKTPOIUTHUYECKAS TUCCOLUALIUS KUCIIOT,
ocHOBaHUH U coneil. Cinalblie U CUIIBbHBIE dTIEKTPOIHUTHI. CTETIeHb TUCCOLUAIINY.



Peakumu noHHOrO OOMEHA. YCIOBHS TEUEHHUsS PEAKIM HMOHHOTO OOMEHa J0 KOHIIA.
XUMHUYECKME CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCJAMHEHUM B  CBETE
MPEJICTAaBICHU 00 AIEKTPOJMTUYCCKON AMCCOIMAIIMA M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusx. [loraTre o ruaposnse couen.

Pasznen 2. MHoroo6pasue BeuecTs

Hemeramnel. Tanorensl. IlonoxeHne B NEpUOAMYECKOM CUCTEME XUMUYECKHX
AJIEMEHTOB, CcTpoeHue ux atoMmoB. Haxoxnenue B mnpuposae. dusnueckue M XUMHUYECKUE
cBOICTBa rajioreHoB. CpaBHUTEIbHAS XapaKTepUCTHKA TajoreHoB. [losiyueHue u nmpuMmeHeHue
rajoreHoB. Xiop. Pusuyeckue U XUMUYECKUME CBOWCTBa xjopa. IIpumeHenune xiopa.
XnopoBojopoa. Pusumyeckue cBoiictBa. [lomyuenue. ConsiHas Kuciaora U e€  COJH.
KauecTtBeHHas peakiiys Ha XJ0puJI-MOHBL. Pacro3HaBaHue XJ10pua0B, OpOMUIOB, HOAHIOB.

Kucnopon u cepa. IlonoxeHue B NEpUOAUYECKON CHCTEME XMMHYECKHUX 3IIEMEHTOB,
ctpoeHue ux artoMoB. Cepa. AmnmoTtponusi cepbl. DPuU3MYecKHMe M XUMHYECKHE CBOMCTBA.
Haxoxnenue B npupojne. Ilpumenenue cepsl. CepoBogopon. CepoBoaoposiHas KHCIOTa U €€
conu. KauectBenHas peakius Ha cynbua-uonsl. Oxcup cepbi(1V). dusznueckne U XuMHYECKUe
coiictBa. [Ipumenenue. CepHucras kuciora u e€ conu. KayecTBeHHasi peakiusi Ha CyabQuUT-
nonbl. Oxcupn ceppl(VI). Cepnas kucimota. XWMHYECKHE CBOWCTBA pa30aBIICHHOW U
KOHLIEHTPUPOBAHHOM cepHOM KuUcIoThl. KauecTBeHHas peakius Ha Cylb(aT-uoHbl. XUMHUECKHE
peaxiuu, JeKalue B OCHOBE MOJYYEHUs CEpHOI KUCIOTHI B MPOMbIILIEHHOCTH. [IpuMenenue
CEpPHOM KHUCIIOTBHI.

Azotr u docdop. [lonokeHne B MEPUOIUUYECKOW CHCTEME XHMHUYECKHUX DJIEMEHTOB,
CTpOEHHE MX aTOMOB. A30T, PU3NYECKUE U XUMUYECKUE CBOICTBA, MMOJyYeHUE U MPUMEHEHUE.
KpyrosopoTr azora B mpupoae. AmMmuak. PuU3MYEeCKHME W XUMHUYECKHME CBOMCTBA aMMMAakKa,
nojiyueHue, npuMenenre. Conu amMMoHUs. A30THasg KuciaoTa U €€ cBorcTBa. OKUCIUTENIbHBIE
CBOWCTBAa a30THOM KHUCIOTHL. [lomydeHwe a30THOW KHCIOTHI B JabopaTopuu. XHMHYECKUE
peaklyy, JEeKAIMEB OCHOBE MOJIY4YEHHS] a30THOW KUCIOTHI B IMIPOMBINUIEHHOCTH. [IpruMmeHeHune
a30THOM KHUCJIOTHI. CoJIM a30THOW KUCJIOTHI U UX MpUMEHEHHe. A30THbIe ynoopenus. docdop.
Amtorponust ochopa. Puszndeckue u xumudeckue cBoiictBa (ochopa. Oxcun docdopa(V).
®docdopuas kuciora u e€ conu. PochopHbie y10O0peHuUs.

VYrnepon u kpemHuil. [lonoxeHue B NepuOANYECKON CUCTEME XUMUYECKUX AJIEMEHTOB,
CTPOEHHME MX aTOMOB. YriepoAd. AmtoTponus yriepoaa. duznueckne U XUMUYECKHE CBOMCTBA
yriepoaa. AncopOumsi. YrapHbIi ra3, CBOMCTBA M (DU3HMOJIOTHYECKOE JCHCTBUE HA OpPraHU3M.
VYrnekucnslid ra3. YrosbHas kuciotra u e€ conu. KauecTBeHHasi peakiids Ha KapOOHAT-HOHBI.
Kpyrosopot yriepoaa B npupojae. OpraHud4eckue COeIMHEHUs YTIIepoaa.

Kpemuuii. Oxcua kpemuus(IV). Kpemuuenas kucnota u e€ conu. Ctexno. LlemeHr.

Meramisl. [lonoxeHnue MeTamuioB B MEPUOAUYECKON CHCTEME XMMHMUYECKHX 3JIEMEHTOB,
CTpOEHHE X aTOMOB. MeTtayunueckas cBsi3b. PuU3nueckre CBONCTBA METAILIOB. Ps1 akTUBHOCTH
METaJIOB (3JEKTPOXUMHYECKUN PsiJ] HAPSKEHUH METalioB). XUMHUECKHUE CBOMCTBA METAILJIOB.
O61ue crnocoObl noaydeHust MetamuioB. CriiaBbl METAIJIOB.

[llenounsle Metambl. [lojokKeHHE IIETOYHBIX METAJJIOB B IMEPUOJUYECKON CHUCTEME,
CcTpoeHue ux aromoB. HaxoxaeHue B mpupoae.

®u3nueckue U XMMUYECKHE CBOMCTBA IIEJOYHBIX METAIOB. [IprMeHeHHe HIeNIoYHbIX
METAJUIOB M UX COEAMHEHHII.

[llenounozemenbHble  MeTauibl. [lonmo)keHwe  MIENOYHO3EMENbHBIX  METAJIOB B
IEPUOJIMYECKON CHUCTEME, CTPOEHUE UX aToMOB. HaxoxneHue B npupone. Maruuii M KaJbIuH,
uX BaxHeWme coequHeHus. JKECTKocTh BOJbI M cIOCOOBI €€ YCTpaHEeHUsI.

Anromunuii. [lonoxeHne anOMUHMS B NEPUOAMUYECKON CHUCTEME, CTPOEHHUE €ro aToMa.
Haxoxnenue B mpupone. dusznueckne M XMMHYECKHE CBOWcTBa amoMuHud. [IpuMenenue
amoMUHHS. AM(OTEPHOCTH OKCHJIA U TUAPOKCUIA aTFOMUHUSL.



Kenezo. IlonoxeHue xene3a B NEPUOAUYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupone. Pusnueckue M XUMHUYECKHE CBOMCTBA Keie3a. Bakheumue
COCIMHEHMS kKeje3a: OKcuabl, ruapokcunbl u conu sxeneza(ll) m sxenesa(lll). KauectBennsie
peaxiuu Ha noHsl Fe?* u Fe?*,

3.TemaTuyeckoe NJIAHMPOBAHUE YKA3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX HA
OCBOEHHE KaXKI0il TeMbI

8 Kiacc
Temarudeckoe TUIaHUPOBAHHE COCTABIEHO M3 pacdera 2 daca B Henemto u 70 gacoB B
r'0Jl, B COOTBETCTBHH C YICOHBIM TUITAHOM H Y4EOHBIM I'pa(UKOM.
st peanuzanuy MPOrpaMMHOTO COJIepKaHusl ucrnoJib3yercss yueOnuk: Pymsutuc I'. E.
Xumus: 8 ki1.: yueb. mist o6mieoOpazosar. opranuzaumii / I'. E. Pymsurtuc, @. I'. ®enpaman. —
M.: IIpocBenienue.

Ne /it HaumeHnoBanue paznena u Tem Yacsl Hcnonp3oBaHue
yuebHOro | 00OpyIOBaHUS
BPEMEHU Touku Pocra
Tema 1. [lepBonavaibublie XuMHUecKkue NoHssTHs (20 1)
1 IpeMer XUMUH. 1
2 Mertozpl I03HAHUS B XUMHU 1
3 [Ipuembl Oe30macHO# pabOTHI ¢ 00OPYIOBAHHUEM M BEIIICCTBAMHU. 1
(ITpaxTrueckas padora 1)
4 Unctele BeecTBa U cMecr. OYHCTKA BEIIECTB 1
5 OumncTka 3arps3HeHHou moBapeHHou comn (IIpakTrdaeckas 1 Becnr
pabora 2) DJICTPOHHBIC
6 DuU3NYECKHE U XUMUYECKUE ABJIECHUSA. XUMUYECKas peaKius 1 Jatuuk
TEeMIIepaTyphl
IUIATHHOBBIH,
JNEKTpHYEcKas
TUTATKA
7 ATOMBI, MOIIEKYIIbI I HOHBI. 1
8 BerectBa MoneKkynsapHOT0o ¥ HEMOJIEKYIIIPHOTO CTPOESHHUSI. 1
Kpucramindeckue pemerku
9 IIpocThie U cloXHBIE BEleCTBa. XUMHYECKUE DJIEMEHTHI. 1
Mertanibl 1 HEMETaJUIbl
10 SA3bIK XUMuH. 3HAKH XUMUYECKUX dJ1eMeHTOB. OTHOCUTEIbHAS 1
aTOMHAas Macca
11 3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB 1
12 Xumudeckre popmyasl. OTHOCUTEIbHAS MOJEKYISIpHAS Macca. 1
KavecTBeHHBIN U KOIMYECTBEHHBIN COCTaB BEIECTBA
13 MaccoBas JoJIsi XHMUYECKOr0 dJIeMEeHTa B COeTMHEHUHT 1
14 BaneHTHOCTh XMMHUYECKUX DJIEMEHTOB. 1
15 CocraBieHre XUMHUYECKUX (OpMyJ1 OMHAPHBIX COSAMHEHHUN 1O
BAJICHTHOCTH
16 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Becnr
3JIETPOHHBIS
17 3aKOH COXpaHEHUs] MacChl BEIIECTB.
18 XUMHYECKHE ypaBHEHUS 1 JaTtunk
TEMIIepaTyphl
TJIATUHOBBIN
19 TuUnbl XUMHUYECKUX peaklui 1




20

Kontponbnas padora Nel «IlepBoHayanbHbie XUMUYECKHE
TTOHSITHS)

Tema 2. Kuciopoa. Oxcuabl. (5 4)

21/1 Kucnopon, ero obmiast xapakrepucruka. [lomyuenue 1 npubop st
kuciopona. Pu3nyeckre CBOWCTBa KUCIOPOIa HOJTYYCHHSI T'a30B
22/2 XMMHUYECKHE CBOWCTBA U MpUMEHeHHEe Kuciaopoaa. OKCHIIBI. 1
23/3 [Nonyuenue u coiicta kucnopoaa (IIpaxruueckas padora 3) 1 npubop Asst
HOJTYYCHHSI Fa30B
24/4 O30H. AJITOTpONHSE KHCIOPOaa 1
25/5 Bo3nyx u ero cocras. 1 Ludposoit
MHKPOCKOI
Tema 3. Bogopoa. Kuciaorsl. Cosmm (3 u)
26/1 Bonopoz, ero obias xapakrepuctuka. [lonyueHue 1
Bogoposa. Pu3nyecKre CBOMCTBA BOAOPOaA
2712 XUMHYeCKHEe CBOMCTBA BOAOPO/IA U €ro MPUMEHEHHE. 1
28/3 [onyuenue u cBorictBa Bogopoaa (IIpakruyeckas padora 4) 1
Tema 4. Boaa. PactBopsl. OcHoBanus (7 4)
29/1 Bona. Cocrae Bojipl. Boja B nmpupojie ¥ crocoObl €e OUuCTKU 1 JaTumk
AIIEKTPOIPOBOTHOC
1. Hudporoit
MHKPOCKOIT
30/2 du3uveckrne 1 XMMUIecKkre cBoicTBa Bonpl. [Ipumenenue. Hatuuk
AIIEKTPOIPOBOTHOC
tu. Ludporoit
MUKPOCKOIT
31/3 Bona — pactBopuTeib. PactBopsl. 1 HaTuuk
AIIEKTPOIPOBOTHOC
tu. Ludporoit
MUKPOCKOIT
32/4 MaccoBast 107151 pACTBOPEHHOT'O BEIIIECTBA 1 Bechl 21eKTpOHHBIE
33/5 [IpurororieHne pacTBOpa ¢ 3aJaHHOH MacCOBOM J0Jei 1 Bechi
pactBopenHoro BemecTBa ([Ipaktudeckas padora 5) JJICKTPOHHBIE,
JATIUK
TEeMITepaTyphl
MJIATUHOBBIN
34/6 [ToBTOpenue n 0b6obmenne mo Temam «Kucaopoay, 1
«Bonopony, «Bona. PactBops»
35/7 KonTponsnas padora Ne 2«Kucnopoa», «Bomgopon», «Boxa. 1

PactBopb»

Tema 5. O60011eHNe CBeIeHNI 0 BA)KHEHIITUX KJIAcCaX HEOPraHN4ecKuXx coequHennii (12 1)

36/1 Oxcuppl: K1accuuKamys, HOMEHKIATYpa, TOTydeHue. 1

37/2 CBO¥CTBa KICIIOTHBIX U OCHOBHBIX OKCHJIOB. [IpuMenenune 1

38/3 I'mnpoxcuapl. OcHOBaHMS: Kiaccu(UKays, HOMEHKIATypa, 1 Hatauk pH

MOJy4eHUE

39/4 XuMudeckre cBorcTBa ocHOBaHM. [Ipumenenuie 1 Hatauk pH,
Jo3aTop oobema
JKUJIKOCTH, TATYUK
TeMIIepaTypbl
TJIATHHOBBIN

40/5 Kucnorsl. Cocras. Knaccupukanus. Homenknarypa. 1 Hatuuk pH,

[Tonmyuenmue.

Jo3aTop oobema
JKUIKOCTH, TATIUK
TEMIIepaTypPhl




aJIaTUHOBLINA

41/6 XUMHUYECKHE CBOMCTBA KHUCIIOT. 1 AITXP
4217 Comu. Cocras. Knaccudukanus. Homenknarypa. Hatuux pH
ITonyuenue.
43/8 XHMMHYECKHE CBOWCTBA COJICH. 1
44/9 AmdoTepHBIe OKCH/IBI U TUAPOKCHIBI 1
45/10 | I'enernueckas CBSI3b MKy BAKHEHIIUMHU KITaCCaMH 1
HCOPraHn4CCKUX BCHICCTB
46/11 | PemeHune SKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMe «OCHOBHBIC 1 Hatuuk pH,
KJIacChl Heopranuveckux Bemiect» ([Ipakrudeckas padora J103aTop o0bemMa
6) JKUJIKOCTH, JTATYUK
TEMIIEPATYPHI
TJIATUHOBBIN
47/12 | KourposbHas padora Ne3 «OCHOBHBIE KIIaCChI 1
HEOPTraHMYECKUX BEIICCTBY
Tema 6. [lepuoanyeckmii 3axon u [lepuoguueckas cucreMa XUMUYECKHX IJIEMEHTOB
J. M. Menneieea. Ctpoenne atoma (7 4)
48/1 Knaccudukarms xumudeckux sneMeHToB. [loasTre o 1
rpynmnax CXOAHBIX 3JICMCHTOB
49/2 [epuonnueckuii 3axon JI.M1.Menneneena. 1
50/3 [epronnyeckas TadaMIIa XUMHYECKHX DJIEMEHTOB 1
J.M.Menneneena.
51/4 Crpoenne atoma. CoctaB siapa aTroma. M30ToIbL. 1
XUMHUUECKUN DIIEMEHT — BHJI ATOMOB C OJJTHAKOBBIM 3apsIOM
sapa.
52/5 DJIeKTPOHEBI B aTOME. 1
53/6 3Havenue [leproanyueckoro 3aKoHa. 1
54/7 IToBTOpenue u 06odmeHue o TeMe «lleproaraecknii 3aK0H 1
u [epronuyeckasi cicTeMa XUMUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHe aToMa
Tema 7. CTpoenne BemecTBa. Xummuueckasi ¢Bsi3b (8 4)
55/1 DIEKTPOOTPHUIIATEIIEHOCTh XHMHYECKHX DJIIEMEHTOB 1
56/2 Wonnas cBs3b 1 JaTunk
AJIETPOITPOBOJHOCT
1
57/3 KoBanentnas cBsi3b. [lonsipHast m HemonsipHAst CBS3b. 1
58/4 BaneHTHOCTD 1 CTEeNeHb OKUCIICHHSI 1
59/5 OKHCITHTENFHO-BOCCTAHOBUTENFHBIE PEaKIIHH
60/6 [ToBTOpenue u obobmenne mo Teme «CTpoeHe BelecTBa. 1
XHUMHUYECKasl CBSI3b»
61/7 KonTponsnas padora Ne 4 «CtpoeHne BelecTsa. 1
Xumuueckas CBSI3b»
62/8 [Ipomexxyrounas arrecranus (Mtoropast KOHTpOIBHAS 1

pabota 3a Kypc 8 Kimacca)




9 kaacc

Temarnueckoe IIaHMPOBAHUE COCTABIICHO M3 pacyera 2 yaca B Henenmro M 68 wacos B

roJl, B COOTBETCTBUU C Y4EOHBIM IJIAaHOM U Y4EOHBIM I'pauKOM.

Jist peanuzanuy MPOrpaMMHOTO COJEp X aHusl ucnoJib3dyercs yueOnuk: Pymsutuc I'. E.

Xumust: 9ki.: yue6. mus obmeoopaszosar. opranmanuii / I'. E. Pymsutuc, ®. I'. ®enpaman. —
M.: IIpocsenienue.

Ne /it HaumeHnoBaHue paznena u Tem Yacsl Hcnonp3oBanu
yueo- e
HOTO o0opynoBaHUs
BPEMEHU Touku Pocra
IloBTOpEHME OCHOBHBIX BONMPOCOB Kypca xumun 8 kaacca (3 )
1 Peakiuuu BeniecTB ¢ NpOTUBOINOJIOAKHBIMUA CBOMCTBAMU 1
2 Crpoenue aToma 1
3 Xumuueckas CBsI3b 1
Tema 1. KotuuecTBeHHbIE OTHOIIEHHUsI B XUMHUHU (5 1)
4/1 Mob — OCHOBHASI €MHUIIA KOJIMYECTBA BelecTBa. MoJsipHas Macca 1
5/2 Brrancinenus mo XuMIUYeCKUM YPaBHEHUSM 1
6/3 3akoH ABoraapo. MoJIsIpHbIH 00beM ra3oB 1
7/4 OOBeMHBIC OTHOIICHHS Ta30B MPH XHMHYECKHX PEAKITHSIX. 1
8/5 boree cokHBIC pacdeThl M0 YPaBHEHUSM PEaKITHA. 1
Tema 2. Knaccnukanus XuMHIecKHX peakiuii (6 1)
9-10/ | OkuCAUTETHHO-BOCCTAHOBUTEIbHBIC PEAKIMH. Peakiinu coeInHEeHS, 2 nmatauk pH
1-2 Pa3IOXKEeHN, 3aMEIIeHNsT 1 0OMEHa C TOYKH 3PEHUS OKUCICHUS U
BOCCTaHOBJICHUS
11/3 TermnoBoit 3G hekT XUMUIECKIX PEAKITUNA. JIK30- B SHIOTCPMHICCKUE 1 TMATIIK
peaxmn TEeMIIepaTypsl
IJIATUHOBBIN
12/4 CKOpOCTh XUMHUYECKUX PEAKITHH. 1
13/5 Wzydenne BIUSIHAA yCIOBUN MTPOBEICHUS XUMHUYECKON PEaKIINN 1 JATINK
Ha e€ ckopocTh (IIpakTrueckas pabora 1). TEeMIIepaTyphl
TIATHHOBBIH,
JATINK
AIEKTPOITPOBO
JTHOCTH
14/6 Ob6partumsbie 1 HeoOpaTuMble peakuy. 1IoHsITHE 0 XUMUYECKOM 1
paBHOBECHH
Tema 3. Xumuyeckue peakimu B BOAHBIX pacTBopax (9 4)
15/1 CymHOoCTb IMpolecca 31eKTPOIUTHYECKON AUCCOUALuN 1 JATYUK
TEMIIepaTypbl
IUIATHHOBBIM,
natuuk pH
16/2 Jlucconumanys KUCIIOT, OCHOBAaHHUM M COJICH 1
17/3 Crenenp nuccornuanuu. Ciaa0Obie M CHIIBHBIC YJISKTPOIIHUTEHI. 1 JATYUK




TeMIepaTypbl

TUTATUHOBBIM,
Jatyuk pH
18/4 Peaknuu nonHoro ooMena. Y cinoBust IpOTEKaHHUS PEAKIHi HOHHOTO 1 AIIXP
oOMeHa
19-20/ | KucmoTsl, OCHOBaHHSI, COJIM B CBETE MPEACTABICHU 00 2 JaTYHK
5-6 ANEKTPOTUTHYECKOH TUCCOLMAIIIH U OKUCITUTETBHO-BOCCTAHOBUTEIBHBIX TeMIIepaTypbl
peakuusax IUIATUHOBBIMH,
jartyuk pH
2117 O600menne 3Hanuit mo TeMam «Kiaccugukanus XuMuIeckux peakuuin» | 1
U «DJIEKTPOIUTHYECKAsI TUCCOIUAIIMDY
22/8 Pemenmne axcrepuMeHTANBHBIX 33724 10 TeMe «CBOMCTBA KUCIIOT, 1 JaTYAK
OCHOBaHMI1 U coleil kak aekrponutoBy ([IpakTuueckas padora 2) TEMIIEPaTypPhl
TUTATUHOBBIM,
jatyuk pH
23/9 KonTponbsnas pabora Nel mo Temam «Kinaccupukaiys XuMAYECKAX 1
peaknuii» U «INEeKTPOTUTHYECKAs JUCCOLIUAIIHS
Tema 4. I'atorensl (5 4)
24/1 OO61mas XapakTepuCTHKA TaIOr€HOB 1 anmapar s
MPOBEICHUS
XHUMUYEKUX
MPOIIECCOB.
25/2 Xitop. CBOWCTBA M IPUMEHEHHE 1
26/3 XJI0pOBOAOPO/: MOJydEHUE M CBOMCTBA 1
27/4 ConsHast kucnoTa 1 € Cou 1 JaTYUK
XJIOPHJL HOHOB
28/5 Beruncienus Maccel (00beMa, KOJMYECTBa BEIIESCTBA) POAYyKTa peakiuu, | 1
€CJIM OJIHO U3 PEarupyrolx BeleCTB JaHO B U30bITKE
Tema 5. Iloarpynna kucjopoaa (8 4)
29/1 Ionoxenue KuCnIOpoIa U cepbl B IEPHOANIECKON CHCTEME XUMUIECKUX 1
JJIEMEHTOB, CTPOEHHE MX aTOMOB.
30/2 Cepa. 1
31/3 CepoBonopoa. Cynbpust 1 armapar JjIst
MIPOBENICHUS
XUMHYECKX
peaKIui,
puoOp st
MOTY4EHUS
ra3oB.
32/4 Cepaucrtsriii ra3. CepHUCTAs KHCIIOTA U €€ COH 1
33/5 Oxcup ceppi(V1). CepHast KHCITOTa U €€ COITU 1
34/6 OxucnIHuTeNnbHBIE CBONCTBA KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI 1
35/7 Pemenne sxcniepuMenTanbHBIX 3a1a4 1o teme «Hemeramnst VI-VII 1 arnmapart st
rpymmna u ux coenunenus» (IIpaxruueckas padora 3) MPOBEICHUS
XUMHYECKX
peakuuit,
pubop A
MOTY4EHUS
ra3oB.
36/8 Brrancnenus macchl nim o0beMa MpOoAyKTa PeakIuy 1o u3BecTHOi macce | 1
Wi 00bEMY UCXOIHOTO BEUIECTBA, COAEPIKAIIEr0 IPUMECH
Tema 6. Ilogrpynmna azora (9 4)
37/1 A30T. 1
38/2 AMMUaK. 1 AIIXP




39/3

[Nonmyuenune ammuaka u usyuenue ero cBoiicts (I[Ipaktudeckas padora 4)

annapar ajs
MPOBEJCHUS
XUMHYECKUX
peakuui,
npuoop st
MOJTYYEHUS
ra3os. Jlatuuk
pH

40/4 Cos aMMOHUS
41/5 A30THas KUCIIOTa JATYNK HATPAT
HMOHOB
42/6 CBolicTBa KOHIICHTPUPOBAHHON a30THOU KHUCIIOTHI
4317 Conu a30THOI KUCIIOTHI JIATYMK HUTpPAT
HMOHOB
44/8 docdop.
45/9 Oxcun dhocdopa(V). OprodochopHas KucioTa u ee cou. MurnepanbHvle AIIXP
yO0obpeHus
Tema 7. lloarpynna yrJjepoaa (9 4)
46/1 Yraepoja. AIioTportHble MO DUKAIH
4712 XUMHUYECKHE CBOMCTBA yriiepoja ATIXP
48/3 VYrapHblii ra3 npuoop st
MOTY4CHUS
ra3oB
49/4 YTIeKucIbIii ras. puoop st
MOTYYCHUS
ra3oB
50/5 VYrosbpHas KHCIIOTA U €€ COJH
51/6 [Toyuenne okcuna yraepona (1V) u uzydenue ero CBONCTB.
PacnoznaBanme xap6onatos (IIpaktraeckas padbot 5)
52/7 Kpemunii u ero coemunenus. Cmexno. Llemenm
53/8 [ToBTOpeHue u 0000mIeHNEe 3HaHM. CpaBHEHHUE CBOMCTB HeMeTaioB V-
VII rpynm u ux coenquHeHnH
54/9 KonTponshas padora Ne2 mo teme «Hemeramnst IV-VII rpymmy»
Tema 8. Merasuibl 1 ux coequHenus (13 4)
55/1 OO0mas xapakTeprucTHKa MeTamuioB. OU3NYecKre CBOWCTBA METAJIIIOB
56/2 Haxoxnenue meramioB B mpupoe. O0mue criocoObl mMomydeHus
57/3 XUMHUYeCKre CBOMCTBA METAJUIOB. Psi HanpsoKeHW METaIOB JaTtank
AJIEKTPOIPOBO
JTHOCTH
58/4 IlemouyHbIC METAITEL. JlaTunk
AJIEKTPOIPOBO
JTHOCTH
59/5 OKcHJIbI ¥ TUAPOKCUJIBI LIETOYHBIX METAJIJIOB
60/6 Kaubruii. 2KecTkocTh BOJIBI U €€ ycTpaHeHHe
61/7 ANIOMUHMA. JlaTunk
3JIEKTPOIPOBO
JTHOCTH
62/8 AMQOTEpHOCTh OKCHJIA M THIPOKCHA aJTIOMUHUS
63/9 XKeneso. JaTtauk
3IIEKTPOIIPOBO
JTHOCTH
64/10 | CoenuHeHus Kxenesa




65/11

Pemienue SKCIICPUMCHTAJIbHBIX 3aJa4 10 TEMC «MeTabl ¥ Ux

JaTYHK
coenunaenus» ([Ipaktrueckas padora 6) AIIEKTPOIPOBO
JTHOCTH,
MarHuTHas
MelIaaKa
66/12 | IToBTOpeHue u 0600IIEeHHE 3HAHH 10 TeMe «MeTalIbl B UX
COCITMHCHHUS
67/13 | KontponbHas pabora Ne3 no reme «MeTauib»




	Личностные результаты освоения основной образовательной программы:

