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I. Ilnanupyemble pe3yJibTaThbl 0CBOCHHUs y4eOHOro npeamMera «Xumus» B 8 Kiacce

PaGouass mporpamma y4deGHoro mnpeamera «Xumusi» A8 8 Kiacca cocTaBiIeHa B COOTBETCTBUU C
TpeOOBaHUSAMHU K pe3ylbTaTaM OCHOBHOTO oOmiero oOpasoBanus, yTtBepxaeHHbIMH PI'OC OOO (Ilpukasz
MunncTepcTBa 006pazoBanus u Hayku Poccuiickoit ®denepamuu ot 17 mekadbps 2010r. Ne 1897 B mocnegHei
penakiuu), aBropckoir mporpammbl O.C. Tabpuensira, A.B. KymoBoit I[Iporpamma ocHOBHOTO 00I1Iero
obpa3oBanus o xumuu.8-9kmaccel.M: [Ipoda, 2012r, Paboune nporpammel no yueonukam O.C. ['abpuensna 8-
11 xmacesl/ I''MI. MacnakoBa, H.B. CadponoB. - Boarorpan: Yuurens, 2014., OcHOBHOI 00pa3oBaTenbHOI
MporpaMMbl OCHOBHOTO o01miero obpaszoBanus MBY «JIumeit Ne 57» u obecrieunBaeT W3ydeHHe NMpeaMeTa Ha
0a30BOM YpOBHE.

JInuHoCTHBIE pe3yJbTAThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHusl OTPAXKAIOT:

1) BocmHTaHHE POCCUHCKON Tpa)kIaHCKONW HWACHTUYHOCTU: MATPUOTH3M, yBakeHHe K OTeyecTBy,
MPOILIOE U HACTOSIIEEe MHOTOHAIIMOHAIBHOIO HapoJa Poccun; oco3HaHue cBOEH 3THUUECKOW NMPUHAIIEKHOCTH,
3HaHHE UCTOPUH, S3bIKa, KyJIbTYypbl CBOETO HapoJia, CBOETro Kpasi, OCHOB KyJIbTypHOTO Hacleaust Hapo1oB Poccun
M  4YEJIOBEUECTBA; YCBOCHHE TIyMAaHMCTUYECKUX, JIEMOKPAaTHMYECKUX U  TPAJULUOHHBIX  IIEHHOCTEH
MHOTOHAI[MOHAJILHOTO POCCUHCKOTO 00IIeCcTBa; BOCIIMTAHNE YyBCTBA OTBETCTBEHHOCTH U Jloira nepes PoauHoit;

2) ¢popMupOBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOLINXCS K
CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAILIMU K OOYYEHHIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOpY U
IOCTPOCHUIO JajbHEWIel WHAMBUIYaIbHON TpaekTOopuu oOpa3oBaHus Ha 0a3e OpPUEHTUPOBKH B MHpE
npodeccuii 1 MpohecCHOHATBHBIX MPEANOYTEHUH, C YIeTOM YCTONYMBBIX NO3HABATENFHBIX HUHTEPECOB, a TAKKe
Ha OCHOBE (POPMHPOBAaHUS YBAKUTEIHHOTO OTHOIICHUS K TPYIy, Pa3BUTHS OINbBITA YYacTUS B COILMAIBHO
3HAYMMOM TPYJIE;

3) ¢opmupoBaHHE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOIIECTBEHHOM TPAKTUKH, YYHUTHIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE
MHOT000pa3re COBPEMEHHOTO MHPA;

4) QopmMHupoBaHHE OCO3HAHHOTO, YBAXXUTEIBHOTO U J0OpPOKENATeNIbHOTO OTHOIICHUS K APYyromy
4eJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE, SI3bIKY, BEPE, IPAKIAHCKON MMO3ULIUH, K UCTOPHUH, KYJIbTYpE,
peUruy, TPAAUIIMSIM, S3bIKaM, IIEHHOCTSIM Hapo/10B Poccuu u Hapo 0B MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH
IAAJIOT ¢ JPYTMMHU JHOAbMH M JOCTUTaTh B HEM B3aMMOIIOHMMAHUS;

5) ocBOeHME COLMAIBHBIX HOPM, MPaBWI MOBEACHUS, poliel U (OpM COIUANBHOMN KU3HU B TpyImax u
cooOliecTBax, BKJIIOYas B3pOCIbIE M COLMAIbHBIE COOOIIECTBA; YYacTHE B IIKOJIBHOM CaMOYIIPaBICHUU H
OOIlIECTBEHHOW JKM3HM B TpefeNiax BO3PACTHBIX KOMIETEHIIMH C Y4eTOM pPETrHOHAJIbHBIX, 3THOKYJIBTYPHBIX,
COIMATIBHBIX U 9KOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOpPAJIBLHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIICHWH MOPAJIBHBIX MPOOJIEM Ha OCHOBE
JTMYHOCTHOTO BBIOOpa, (OPMHUPOBAaHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO MOBEJICHHS, OCO3HAHHOTO H
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYTIKaM;

7) ¢opmMupoBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHMHM U COTPYJHUYECTBE CO
CBEpCTHHKaMH, JETbMM CTaplliero M MIAJANIEro BO3pacTa, B3pOCIBIMH B Ipoliecce 00pa3oBaTENbHOM,
O0I1IECTBEHHO IOJIE3HOM, YUEOHO-UCCIEA0BATENbCKOM, TBOPUECKON U JPYTUX BUIOB JESATEIBHOCTH;

8) dopMupoBaHHE IIEHHOCTH 300pOBOro M Oe3omacHoro oOpa3a >KM3HHM, YCBOEHHE TpPaBUI
WHJMBUYaJbHOTO ¥ KOJUIEKTMBHOI'O O€30IIaCHOTO MOBEAEHHUS B YPE3BBIUANHBIX CUTYyalUsX, YIPOKAIOLIUX
’)KU3HU U 3[IOPOBBIO JIIO/ICH, IPaBUJI IOBEJICHUS! HA TPAHCIIOPTE U HA I0POrax;

9) dopmupoBaHHE OCHOB SKOJOTUYECKOH KYyJIbTYPHl COOTBETCTBYIOUICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE OIBITA HKOJIOTUYECKH OPHEHTUPOBAHHOHN pedIeKCUBHO-OIICHOYHON U
MPAKTUYECKON NEATENBHOCTH B )KU3HEHHBIX CUTYalUsX;

10) oco3HaHue 3HAUYEHUS CEMbH B )KM3HH YEJIOBEKa M OOIIECTBA, MPUHITHE IICHHOCTH CEMEHHON KHU3HHU,
YBaKUTEJIbHOE U 3a00TJIMBOE OTHOILLIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuUTHE SCTETUUECKOTO CO3HAHUS Yepe3 OCBOCHHE XYO0XKECTBEHHOIO Hacleaus HapoaoB Poccun u
MHpa, TBOPUECKOHN AEATEIbHOCTH ICTETUYECKOTO XapaKTepa.

MertanpenmeTHble pe3yabTaThl OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO 00IIIEro
00pa30BaHusl OTPAXKAIOT:

1) yMeHHEe caMOCTOSITENIbHO OMPENENATh IeJId CBOEro O0yuYeHUs, CTaBUTh U (OPMYITUPOBATH s cedst
HOBbIE 3a7auyl B ydeOe M I[I03HABAaTEIbHOM JIE€ATEIbHOCTH, pa3BUBaTb MOTHBBI U MHTEPECHl CBOEH
I03HABATEIbHON JeSTeNIbHOCTH;

2) yMEHHME CaMOCTOSITEJIbHO IUIAHUPOBATh IIYTH JOCTHIKEHHUS IeJiel, B TOM YHCJE aJbTEpHATHUBHBIE,
OCO3HaHHO BbIOMpaTh Hanbosee Y3PPEKTUBHBIE CIIOCOOBI pelIeHUs] YUeOHBIX U MTO3HABATENIbHBIX 33/1aY;



3) yMeHHE COOTHOCUTh CBOU JICHCTBUS C INIAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBIISATE KOHTPOJIb CBOEH
IeSTENILHOCTH B IpOLEcCe JOCTHKEHUs pe3yibTaTa, ONpeaessaTh CocoObl JeHCTBUI B paMKaX MpeAoKEHHbIX
YCJIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBHH C M3MEHSIOIICHCS CUTYallUEeH;

4) yMeHHe OIICHHMBATh IPAaBWJIBHOCTh BBIIOJHEHUS Y4eOHOW 3ahau, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

5) BHageHMEe OCHOBAaMH CAMOKOHTPOJS, CAaMOOLECHKH, TPHUHITHS peIeHUWH M  OCYLIeCTBICHUS
OCO3HAaHHOTO BbIOOpa B y4eOHOH M MO3HABATEILHOM JESITEIbHOCTH;

6) yMEeHHE OIpeaesaTh MOHATHUS, CO3/1aBaTh 0000IIEHHS, YCTaHABIMBATh aHAJIOTHH, KI1acCU(PUIIMPOBATH,
CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAaHWSI W KPUTEPUH IS KiIacCU(UKALMHU, YCTaHABIUBATh HPUYMHHO-
CIIC/ICTBCHHBIE CBSI3U, CTPOMUTH JIOTHUECKOE PACCYXkJIEHUE, YMO3aK/IIoueHHe (MHAYKTUBHOE, JeIyKTUBHOE U IO
aHAJIOTUM) U JIEJIaTh BBIBOJIBI,

7) yMeHHe c03/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJICJIM U CXEMBI 11l PELICHUs
y4eOHBIX U TIO3HABATEIbHBIX 3a/a4;

8) cMbICIIOBOE UTEHUE;

9) yMeHue OpraHM30BBIBaTH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTENBHOCTh C YYUTENEM H
CBEPCTHUKaMU; paboTaTh MHIUBHUIYAJIbHO U B IPYIIE; HAXOIUTh OOllee pelleHue U pa3peiarb KOH(GIUKTH Ha
OCHOBE COTJIACOBAHMS TMO3UIMHA M y4eTa WHTEPEecoB; (HopMyIupoBaTh, apryMEHTHPOBATh M OTCTaWBaTh CBOE
MHEHHE;

10) ymeHHe 0CO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPECTBA B COOTBETCTBUU C 33Jaueii KOMMYHMKAIUK AJIs
BBIDAKCHUS CBOMX YYBCTB, MBICIeH M MOTpeOHOCTEH; IUIAHUPOBAHMS W PEryJsALUN CBOEH AEATENbHOCTH;
BJIAJICHUE YCTHOU U MMMCbMEHHOM PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEUbIo;

11) hbopmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH UCIOIB30BAHUSA

MH(POPMAIIMOHHO-KOMMYHUKAaLMOHHBIX TexHonorui (manee - UKT komnerenunn); pa3BUTHEe MOTHUBALIUN
K OBJIQJICHHUIO KYJIbTYpOM aKTHBHOI'O IOJIb30BAaHUS CIOBAPSIMU U IPYTMMH ITIOMCKOBBIMUA CUCTEMAMHY;

12) ¢popMupoBaHre U pa3BUTHE FKOJIOTMUECKOTO MBILUICHUS, YMEHHE PUMEHSATh €r0 B I03HABATEIBHOM,
KOMMYHHKaTUBHOM, COLIMATIbHOM MPaKTHKE U MPOPECCHOHATBHON OpHEHTAIIHN.

IIpenmeTHble pe3yJbTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMbl OCHOBHOI'O OOIIETO
00pa3oBaHUs OTPAKAIOT:

1) popmupoBanue nepBoHaYaIbHBIX CUCTEMAaTU3UPOBAHHBIX MPECTABICHUH O BEIECTBAX, UX MPEBPALIECHUSIX U
MPAKTUYCCKOM NMPUMEHEHHUH;, OBJIICHNUE TTOHATUHHBIM arapaToM ¥ CUMBOJIHYECKUM SI3IKOM XUMUU;

2) oco3HaHUWE OOBEKTHBHOM 3HAYUMOCTH OCHOB XHUMHYECKOW HAyKM Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUECKUX IMPEBPALLEHNI HEOPraHMUECKUX U OPTaHWYECKUX BEIIECTB KaK OCHOBbI MHOTHX
SIBJICHUH KUBOW M HEXKMBOH NPHUPOJIBL; YTIyOJIeHHE IPEICTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

3) oBiaeHNEe OCHOBAMHU XMMHUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATH U OOBEKTUBHO OIICHUBATH
)KU3HCHHBIC CUTyalldW, CBS3aHHBIE C XUMHCH, HaBbIKaMH O€30MacHOr0 OOpalmIeHUusi C BEIIECTBAMH,
HCTIOJIb3YEMbIMHU B TIOBCEHEBHOW KH3HU; YMEHHUEM aHAIM3UPOBATh U TUIAHUPOBATH HKOJIOTMUYECKH Oe30MacHoe
MOBEJEHUE B LEISAX COXPAHEHUS 310POBbS M OKPY>KAIOIIEH CPEIbl;

4) bopmupoBaHEe yMEHHI YCTaHABIMBATH CBSI3U MEXAY pEaTbHO HAOIIOAAEMBIMU XUMUYECKUMH SBICHUSIMH U
mpolieccaMu, MPOUCXOIAUIMIMH B MUKPOMHpPE, OOBACHATH MPUYMHBI MHOr00Opa3usi BEIIECTB, 3aBUCUMOCTb UX
CBOMCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCHUMOCThH TPUMEHEHUSI BEILIECTB OT UX CBOMCTB;

5) mpuoOpereHue ONbITA HCHOJIB30BAHUS PA3IMYHBIX METOJOB HM3y4YCHMs BEIIECTB: HAONIONEHHS 3a HUX
MpEeBPAILEHUSIMU [IPU MPOBEIECHUN HECIIOKHBIX XUMHUUECKHUX IKCIIEPUMEHTOB C UCIOIb30BaHUEM JIAOOPATOPHOIO
000pyRoBaHMs U IPUOOPOB;

6) dbopMupoBaHHe MPEICTABICHUN O 3HAYCHUH XMMHYECKON HAyKH B PEHICHUHM COBPEMEHHBIX IKOJIOTUYECKUX
mpo0OJIeM, B TOM YUCIIC B TPEIOTBPANICHUN TEXHOTCHHBIX M SKOJIOTHUECKUX KaTacTpod;

7) s cAenblX W CIAabOBUAALIMX OOYyYarolIMXCs: BIAJCHUE TNpaBWIAMH 3alHCH XMMUYECKUX (GOpMYyTT ¢
HCTIOJb30BaHUEM Pelibe(PHO-TOUeuHOM cucTeMbl 00o3HadeHu JI. bpaiins;



8) JJIA 06yan0H1chs1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0pPOBbA. BJIAJCHHUC OCHOBHLIMU IOOCTYIIHBIMHU
METOAAMH HAYYHOI'O IIO3HAHUS, UCITIOJIb3YCMbIMU B XUMHUH.

OO0yyammiicss HAY4YuTCs:

® XapaKTepu30BaTh OCHOBHBIEC METOJIbI TO3HAHUS: HAOIIOIeHUE, U3MEPEHHUE, YKCIICPUMEHT;

® ONUCHIBaTh CBOMCTBA TBEPIABIX, XUAKUX, T'a3000pa3HbIX BELIECTB, BBIACISAS HUX CYIIECTBEHHBIE
IPU3HAKY;

® pPACKpPBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUNA 3JIEMEHTY,
«IIPOCTOE BEILIECTBOY», «CIOKHOE BEILECTBO)», «BAJIEHTHOCTbY», «XMMHMUYECKas pEaKLUs», UCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUU;

® packpblBaThb CMBICII 3aKOHOB COXpPaHEHMsS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOUM TEOPHH;

® pa3nu4aTh XUMUYECKUE U (pU3nUYecKHe SIBICHUS;
Ha3bIBATh XUMHUYECKHE 3JIEMEHTHI;
OTIPeIeNIATh COCTAB BELIECTB MO UX (hopMysiam;
ONPENENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHEHUSX;
OINPEAEIIATh THUI XUMUYECKUX PEAKIIU;
Ha3bIBATh NPU3HAKU U YCIIOBUS MPOTEKAHNS XUMUYECKUX PEAKIIN;
BBISBJISITh NPU3HAKH, CBUACTEILCTBYIOIIME O MPOTEKAHUM XUMHUYECKON pEaKUUH IpPH BBINOJIHEHUU
XWMHYECKOTO OIIbITA;
COCTaBJIATH (POPMYIIbI OMHAPHBIX COETUHEHUH;
COCTABJISITh YPABHEHMSI XUMHUECKUX PEAKIINIA;
co0uro1aTh MpaBuiia 0€30MacHoN paboThl MPU MPOBEIEHUH OMBITOB;
M0JIB30BATHLCS JJA0OPATOPHBIM 000PYIOBAaHUEM U TIOCYI0M;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIUHCIISTh MACCOBYIO JIOJII0 XUMUYECKOT0 3JIeMEHTa 1o (hopmyrie cCoeTMHEHUS;
BBIYUCIIATH KOJIMYECTBO, 0OBEM MIJIM Maccy BEUIECTBA MO KOJMUYECTBY, 00ObEMY, MAcCe PEarcHTOB HIIU
MPOAYKTOB PEaKIINH;

® XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJOPO/IA;
MOJTy4aTh, COOMPATH KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM IyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/I;
PacKpbIBaTh CMBICH 3aKOHA ABOraapo;
PacKpbIBaTh CMBICI MOHATHH «TETI0BOM 3((heKT peakum», «MOJISIPHBIA 00BEM»;
XapaKkTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;
PacKpbIBATh CMBICI MIOHATHUS «PAaCTBOPY;
BBIYHCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI C OIIPEAEICHHON MacCOBOM J0JIEN paCTBOPEHHOTO BEILIECTBA;
Ha3bIBATh COEUHEHUS N3YUYEHHBIX KJIIACCOB HEOPTAHMUYECKUX BEILIECTB;
XapaKkTepu30BaTh (PU3NYecKre U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBaHHUM, COJICH;

® OIpenessITh NPUHAMIECKHOCTh BEIIECTB K ONPEIEICHHOMY KJIACCy COEIMHEHUN;

® COCTaBJISITH (POPMYJIBI HEOPIAHUYECKUX COEAMHEHUN U3YUYEHHBIX KIIACCOB;

® [POBOJUTH ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

® pacno3HaBaTh OIBITHBIM ITyTEM PacTBOPbI KUCIIOT U LIEJIOUEH 110 U3MEHEHNIO OKPACKU UHAMKATOPA;

® XapaKTepU30BaTh B3AMMOCBS3b MEX]y KJIaCCaMU HEOPraHUYECKHUX COCIMHEHHI;

® packpsiBaTh cMbIch Ilepuonnyeckoro 3akona JI.11. Menneneesa;

® OOBSACHATHh (HU3UYECKUN CMBICT aTOMHOTO (MOPSJIKOBOTO) HOMEpPAa XMUMHUYECKOTO AJIEMEHTa, HOMEPOB
TpYyINIIBI U IEpUOJa B iepuoandeckon cucreMe [I.1. Menzeneesa;

® OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpejeiaX MabIX
IEPUOJIOB U INIaBHBIX NMOATPYIII;

® XapaKTepu30BaTh XUMHUYECKHE DJIEMEHTHl (0T BOJOpPOJA 10 KajbllHMs) HA OCHOBE UX IOJOXKEHHS B
nmepuoaudeckoii cucreme J[.1. MenneneeBa 1 0cOOEHHOCTEH CTPOCHUS UX ATOMOB;

® COCTaBJISITh CXEMbI CTPOEHUsS aToMOB MepBbiX 20 3ieMeHTOB mnepuoanyeckoil cucremsl JI.H.
Menneneena;

® pPACKPBIBATH CMBICI NOHITHI: «XUMHUYECKAS CBA3bY, «IIEKTPOOTPULIATEILHOCTDY;



® XapaKTepU30BaTh 3aBHCHUMOCTH (PU3NICCKUX CBONCTB BEIIECTB OT THUIA KPUCTAJUTMYECKOUN PEIICTKH,

® OmpeneNsTh BUJI XMMHUYECKOH CBSI3U B HEOPTAHUYECKUX COCTMHEHUSX;

® m300pakaTh CXEMBbI CTPOCHHS MOJIEKYJ BEIISCTB, OOPAa30BAHHBIX PA3HBIMU BUJIAMH XUMHUYCCKUX
CBSI3CH;

® pacKphIBaTh CMBICT TOHSATHH «HOH», «KATHOH», «AHHUOH», «DIJIEKTPOIUTHD, «HEIJICKTPOIUTHDY,
«IJIEKTPOJIUTUYECKAS JUCCOLUAINS, «OKUCIUTEIbY, «CTETIEHb OKHCIICHUS» «BOCCTAHOBHUTEIBY, «OKHUCICHUEY,
«BOCCTAHOBJICHHECY;

® OmpeneNsITh CTENEHb OKUCIEHUS aTOMa AJIEMEHTA B COSAMHEHUN;
PacKpBIBATh CMBICI TCOPHH DJICKTPOIUTHICCKON TUCCOLIUAITUY;
COCTaBIISITh YPaBHEHUS JEKTPOIUTHYECKOM IUCCOIMALIMN KUCTIOT, IIeJI0Yei, CoNei;
OOBSICHATH CYITHOCTB TIPOIECcCa IICKTPOITUTUICCKON TUCCOIMAIIMN U PEaKIInii HOHHOTO OOMEHa;
COCTaBIISITh TIOJIHBIE M COKpAIlIEHHbIE MOHHBIE YPaBHEHUS PEaKIH OOMEHa;
OTIPE/ICIISATH BO3MOXKHOCTD NMMPOTEKAHUS PEAKIIUH HOHHOTO OOMCHA;
MPOBOANTD PEAKINH, MTOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB PAa3INYHBIX BEIIECTB;
OTIPE/ICIISATH OKUCIIUTENb U BOCCTAHOBUTEIID,
COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;
Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUICCKON PEaKIUH;
KJIACCU(PUIMPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIYy COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIIOB;
MPOBOJUTH OIBITHI MO TMOJYYEHHUIO, COOMPAHUIO M M3YyUEHUI0 XMMHUYECKHMX CBOMCTB Ta3000pa3HBIX
BEIIIECTB: YTICKUCIIOTO T'a3a, aMMHUAKa;

® pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: YIVICKHUCIBIN ra3 1 aMMHAK;

® XapaKTepU30BaTh B3AMMOCBS3h MKy COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

® Ha3bIBaTh OpraHUYECKHE BellecTBa MO WX (opmyse: MeTaH, 3TaH, STWIEH, METaHON, ATaHOI,
TIUIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEAPHHOBAsI KHCIIOTA, OJISMHOBASI KMCIIOTA, TIIFOK034,

® OIlEHUBATh BIMSIHUE XMMHUECKOTO 3arps3HEHUs OKPY KaIOIIEH cpeibl Ha OPraHu3M YellOBEKa;

® TpPaMOTHO OOpaIIaThCs C BEIICCTBAMH B MIOBCEAHEBHOMN KU3HU

® OmpeneisTh BO3MOKHOCTh IPOTEKAHUSI peaKlMii HEKOTOPBIX MpEeACTaBUTEIeH OpraHMYeCKUX BEUIECTB
C KHCIIOPOJIOM, BOJIOPOJIOM, METaJNIaMU, OCHOBAaHUSIMH, TAJIOTCHAMHU.

O0yyamuiics MoJy4uT BO3MOKHOCTh HAYUYUTHCS:

® gbl08UCAMb U NPOGEPSMb IKCNEPUMEHMANbHO 2UNOMe3bl O XUMUYEeCKUX CEOUCMBAax eeujecme Ha
OCHO8e UX COCMasd U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmv 6 XUMUdecKue peakyuu, O Xapakmepe U
NPOOYKMAxX pasiudHblX XUMUYECKUX PeaKyutl,

® Xapakmepuzoeamv Geujecmed Nno COCMAgy, CMPOEHU U CEOUCMBAM, YCMAHABIUEAMb NPUYUHHO-
CIe0CMBEHHbIE CEA3U MEHCOY OAHHBIMU XAPAKMEPUCMUKAMU 6euecmea;

® cocmaenams MOJEK)IAPHbIE U NOJHbIE UOHHbIE YPABHEHUsSL NO COKPAULEHHBIM UOHHbIM YPABHEHUSM,

® NPOCHO3UPOBAMb CNOCOOHOCMb Geujecmed NposGIAMmsb OKUCTUMENbHble U 80CCMAHOBUMENbHbIE
CBOLICMBA C YUemom cmenenell OKUCIEeHUS IeMEeHMOo8, 6X00AUUX 8 e20 COCA8,

® cocmaenimv  YPAGHEHUs  peaKyuti, COOMBEMCMEYIOUUX NOCIe008AMeNbHOCMU — NPEeBpalyeHUll
Heop2aHU4eCcKUx euecmea pasiuiHbix Kiaccos,

® gbIOGUCAMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O Pe3yabmamax 6030etcmeuss pasiuidnblx
pakmopos Ha usMeHeHue CKOPOCMU XUMUYECKOU peaKyuu,;

® uCnonb308amev NpuUoOpemeHHvle 3HAHUA OISl IKOLOSUYECKU SPAMOMHO20 NOBEOEHUSl 8 OKpYIcarowell
cpeode;

® UCNnoIB308aMb NPUOOPEmenHble Kllouesble KOMNEeMeHYuUu Npu GblNOJHEeHUU NPOEKmos8 U YYyeOHO-
UCCIe008amenbCKux 3a0ay no U3y4eHuto C80UCmas, Cnocon08 NOYYeHUs: U PACNO3HABAHUS 8eUeCms,

® 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEECMEAX U XUMUUECKUX NPOYeccax,

® KpumuuecKu OmHOCUMbCA K NCe80OHAYUHOU UHpopmayuu, HedoOpoCco8eCcmHOlU peKiame 8 CpeoCcmaeax
maccosotl uHgopmayuu,

® 0co3HaABamMb 3HAYEHUe MeopemudeckKux 3HAHULL NO XUMuu Oni NPAKMU4eckou OeameirbHOCmu
yenoseka,

® cozdasamb MoOOenu U cxemvl OJisl pelleHUs YYeOHbIX U NO3HABAMENbHBIX 3a0a4; NOHUMAMb
HeoOXo00UMoCmb CcoOMOOeHUsI NPEONUCAHUL, NPeONdcaemMblX 6 UHCMPYKYUSIX NO UCHONb308AHUIO JIeKAPCMS,
cpedcme OLIMOBOU XUMUU U Op.

IL. Conep:xanue yue0HOro npeamera « Xumus» B 8 kiiacce
Tema 1. BBenenne B xumuio (4 1)



XUMUs — HayKa O BELIECTBAX, MX CBOMCTBAX U IPEBPALLCHHUSAX.

[ToHsiTHE O XUMHUYECKOM 3JIEMEHTEe U (opMax €ro CyIlecTBOBAaHUS: CBOOOJIHBIX aToMaX, MPOCTBIX U CIOKHBIX
BEIIECTBA

[IpeBpamienuss BemecTB. OTAMYME XUMUYECKHX peakuuid OT (Pu3uueckux sBiIeHUd. Ponb XuUMHM B KU3HU
4EeJI0BEKA.

Kpatkue cBeneHust u3 HCTOPUU BO3HUKHOBEHUS U pazButusa xumun. [lepuon anxumun. [lonstue o punocopckom
kamHe. Xumus B XVI B. Pazsutne xumnn Ha Pycu. Posib 0T€4eCTBEHHBIX YYEHBIX B CTAHOBJIICHHMM XHMHUYECKOU
HaykH - pabotel M. B. JlomoHocoBa, A. M. bytieposa, JI.11. Menneneena.

XuMHUYecKas CHUMBOJIMKA. 3HAKM XHMHUYECKUX OJJIEMEHTOB U IPOMCXOKIEHUE HX Ha3BaHUW. XUMHUECKHE
Gopmynel. Uaaekcsl U koddduumentsl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIsipHas Macchl. Pacuer maccoBoit
JTOJTA XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie BEIIECTBA.

[lepuonnyeckas cucremMa xumuueckux siaemeHToB JI. WM. MenneneeBa, ee CTpyKTypa: Mayble U OOJbIINE
IePHObI, TPYIIBI U MOATPYMIEI (T71aBHAs U nmobouHast). [lepuoandeckas cucremMa Kak ClipaBOYHOE OCOOUE st
MOJyYEHHUs CBEACHUI O XUMUYECKUX HIIEMEHTAX.

Pacuernbie 3agauu. 1. HaxoxneHue OTHOCUTENHHON MOJEKYJISIPHOM MAacChl BEIIECTBA MO €r0 XUMHUYECKOU
Gopmyie. 2. Beruucienrne MaccoBOM J0JIM XMMHUUECKOT0 AJIEMEHTA B BEIIECTBE 10 ero opmyiie.

Tema 2. ATOMBI XUMHYECKHX 3J1€MEHTOB (9 u)

AtomMBl Kak ¢opMa CyIIECTBOBAaHUS XUMHUYECKHUX 3J1€MEHTOB. OCHOBHBIE CBEJIEHUS O CTPOSHUH aTOMOB.
JlokazarenbCcTBa CII0KHOCTH cTpoeHust aroMoB. OnbiThl Pesepdopaa. [lnanerapHas MoJens CTPOSHHS aToMa.

CocTaB aTOMHBIX fAJIep: NPOTOHBI M HEUTpoHBl. OTHOCWUTENbHAs aTOMHasg Mmacca. B3auMocCBs3b TOHSATHI
«IIPOTOH», KHEUTPOH)», KOTHOCUTEIbHASI AaTOMHAsI Macca.

M3MeHeHne uncia mpoTOHOB B SAPE aToMa - 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.

M3meHeHne 4Ynciaa HEUTPOHOB B siipe aToMa - oOpa3zoBaHHe M30TONOB. COBpPEMEHHOE OIpeAeTeHHE MOHSATHUS
«XUMUYECKUN d71eMeHT». M30TOIbI Kak pa3HOBUIAHOCTHA aTOMOB OJTHOTO XMMHUYECKOTO AJIEMEHTA.

OnexktpoHbl. CTpOEHHE JJIEKTPOHHBIX O000JOYEK aTOMOB XHMHUYECKHUX »dJeMeHTOB Nel-20 mepuogudeckoit
cuctemsl JI. 1. Menneneesa. [lonstre o 3aBepIIEeHHOM U HE3aBEPIIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTETHYECKOM
YPOBHE).

[lepuonnyeckas cucrtema xumuueckux anemeHtoB J[. . MenneneeBa u crpoeHrne aToOMOB: (PU3MUECKUI CMBICI
MOPSKOBOIO HOMEpPA 3JIEMEHTa, HOMEpPA IPYIIIbI, HOMEpa Mepuoia.

M3MeHeHne 4nciia 3JeKTPOHOB HA BHEIITHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO AJIEMEHTa - 00pa30BaHME
MOJIOKUTENBHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa30BaHHbIE aTOMAMH METAJIJIOB U HEMETaUIoB. [IpudnHbI
M3MEHEHUS METATHIECKUX M HEMETANTMIECKUX CBOMCTB B MEPUOIAX U TPyIIaxX.

OO6pa3oBanue OuHapHbIX coenuHeHuil. [TonsTie 06 noHHOM cBsA3u. CXeMbl 00pa30BaHUs HOHHOMN

CBSI3H.

B3anMonelicTBre aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAIIIOB MEX Ay CO00ii - 0Opa3oBaHue

JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BellecTB. KoBaneHTHAs: HENOJIApHAs XUMUYECKas CBS3b.

DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3anMopnelicTBue aToMOB XHMHUYECKUX 3JIEMEHTOB-HEMETAJIOB MEXIy co0oil - oOpa3oBaHue OWHApHBIX
COEIMHEHUN HEMETAJUIOB. DJIEKTPOOTPULIATENIbHOCTD. [IoHsATHE 0 KOBaJIEHTHOW MOJISIPHON CBSI3U.
B3anMonelicTBue aTOMOB XHUMHYECKHX DSJIEMEHTOB-METAJIOB MEXAy co0Ooi - oOpa3oBaHHE MeETAITMUYECKHX
KpUCTAILIOB. [loHATHE O METaUTMUECKOM CBSI3H.

JlemoncTpauuu. Mojenu aToMOB XUMUYECKUX 3J1eMEHTOB. [leproaudeckas cucreMa XUMHUUECKUX 3J1IeMeHTOB /1.
1. Menneneesa.

Tema 3. IlpocThie BemecTa (6 u)

[Tosio’)keHNE METAUIOB M HEMETAJJIOB B MEPUOAMYECKON cHUcTeMe XuMudeckux asieMeHtoB /. M. Menpaeneena.
Bakneiilme mpocThie BEHIECTBA - METAJUIBI: JKeJe30, amlOMUHUMN, KalblMii, MarHWid, HaTpuii, kamui. OOuue
(gu3nyeckre cBOWCTBa METAIIJIIOB.

Bakneiilme mpocThie BEIIECTBA - HEMETaIbl, OOpPa30BaHHBIE aTOMAaMH KHCJIOPOJa, BOAOPOJA, a30Ta, CEpHI,
docdopa, yriepoma. CiocoOHOCTH aTOMOB XHMHUYECKHUX DJIEMEHTOB K OOpPa30BaHMIO HECKOJIBKUX MPOCTHIX
BEIIECTB - AJJIOTPONUsA. AJUIOTpomHbIe Moaudukanmu kuciopoaa, (ochopa u onoBa. Meraummyeckue u
HEMETATHYECKUE CBOMCTBA MPOCTHIX BEMECTB. OTHOCUTEIBHOCTh JIEJICHHUS MPOCTHIX BEIIECTB HA METAIIBI U
HEMETAJLJIbI.

[TocTtosinnas ABoranpo. KomnuectBo BemiectBa. Moinb. MonsipHas Macca. MouspHbii 00beM Ta3000pa3HbIX
BemiecTB. KpaTHble €IMHHUIIBI KOJIMYECTBA BEUIECTBA — MWUIMMOJb W KWIOMOJb, MHWIIUMOJISIpDHAS H
KHUJIOMOJISIPHAs. MACChl BEMIECTBA, MIJLTUMOJISIPHBIN U KMJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCMONB30BAaHMEM TMOHITHIA «KOJIWYECTBO BEIIECTBA», «MOIISPHAs Macca», «MOJSIPHBIH 00beM



ra30B»,«IOCTOSIHHAsE ABOTaIpO».

Pacuernbie 3agaun. 1. Berurcnenue MoONIIpHONM Macchl BEIIECTB MO XUMUYeckuM (opmynam. 2. Pacdersr c
HCIIOJIb30BAHUEM TOHSATHH «KOJMYECTBO BEIIECTBa», «MOJIApHAs Macca», «MOJISIPHBIM 00bEeM Tra3oBy,
«TIOCTOSIHHAst ABOTaIpo».

JlemoncTpauuu. HekoTtopsle MeTauibl M HEMETAJIbl KOJIMYECTBOM BemiecTBa | Moib. Moxenb MOJISPHOTrO
00beMa ra3000pa3HbBIX BEIIECTB.

Tema 4. CoenuHeHusi XuMHUYECKHUX 3J1eMeHTOB (14 u)

Crenenp okucieHus. OmnpenercHue CTENCHH OKUCICHHS JJIEMEHTOB 10 XMMHYECKOW (opmyse coeaMHEHUs.
CocraBnenue Gopmys OMHAPHBIX COEAUHEHUH, 001U crloco0 UX HaszbIBaHUS. bUHApHBIE COCMHEHUS: OKCUDI,
xaopunabl, cyiabduabsl U Ap. CoctaBienue ux ¢opmyi. [IpencraButenn OKCHUIOB: BOJA, YIJICKUCHBIM Ta3 U
HeraueHasi u3BecTs. [IpencraBurenu aeTydnx BOAOPOIHBIX COEUHEHUM: XJIOPOBOJIOPO U aMMHUAK.

OcHoBaHUsl, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMi B Boje. Tabnuiia pacTBOPUMOCTH THIPOKCUIIOB U
coneil B Boje. IlpencraBurenu mienouen: rMAPOKCUABI HATpUs, Kaiud U Kanblus. [loHsATHE O KayeCTBEHHBIX
peakiusax. MaaukaTopsl. MI3MeHeHne OKpacku MHAMKATOPOB B IIEJIOYHOM cpeie.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraButenu KUCIOT: cepHasi, COJIIHAs U a30THAs.
M3MeHeHne OKpacku MHAMKATOPOB B KUCJIOTHOM CcpeJie.

Conu Kak TpPOU3BOJAHBIE KHUCIOT M OCHOBaHMM. WX cocraB u Ha3BaHusa. PacTBopuMOCTb cojieii B BOJE.
[IpencraButenu coseit: Xjaopua HaTpus, KapOoHAT U GocdaT KaabIus.

AMOpQHbBIE U KPUCTAUINYECKUE BEIIECTBA.

MexMmonekyasipHble B3auMOACUCTBUSA. THUIBI KPUCTAINIMYECKUX PEIIETOK: MOHHAs, aTOMHAs, MOJEKYJSIpHAs U
MeTaIndecKas. 3aBUCUMOCTE CBOMCTB BCIICCTB OT TUIIOB KPUCTATIIMYCCKUX PCUICTOK.

BemnjectBa MOJNEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IIOCTOSTHCTBA COCTaBa [Jisl BEILECTB
MOJIEKYJISIPHOTO CTPOCHHS.

Uuctele BemecTBa u cMecH. [Ipumepsl JKUIKUX, TBEPIBIX U ra3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BEIIECTB U
cmeceli. Ix coctaB. MaccoBas M 00beMHas JOJIM KOMIIOHEHTA CMECH. PacueTnl, CBsI3aHHBIE C HCIIOIL30BAHHUEM
MOHATHS 10JI51.

Pacuernsbie 3agauu. 1. Pacyer mMaccoBoi M 0OBEMHOM [10JIe KOMIIOHEHTOB CMECH BelIecTB. 2. Brruuciienue
MacCOBOM JI0JIM BELIECTBA B PACTBOPE 10 M3BECTHOM Macce pacCTBOPEHHOr'O BEIIECTBA U MAcce pacTBOPUTEINS. 3.
Brrunciaenne Macchl pacTBOpAEMOIO BEIIECTBA W  PACTBOPUTCIIA, H€06XOI[I/IMI>IX AJi1  OPUTOTOBJICHUA
OIpEAEIICHHON MacChl pacTBOpa C M3BECTHOM MAacCOBOM J0JI€H pACTBOPEHHOT'O BEILIECTBA.

JlemoncTpanun. O6pa3iubl OKCHI0B, KUCIOT, OCHOBaHUH U cosiel. Moieny KpuCTalIndeCKUuX pPelIeToK XJI0pHuaa
HaTpHsl, anmmasa, okcua yriaepoaa (IV). CriocoOsl pa3aeneHus cMeced, AMCTUILIALNS BOBIL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0OOpa3liaMH BEIIECTB pa3HBIX KiaccoB. 2. Pa3aenenue

CMECEH.

Tema 5. U3MeneHusi, mpoucxoasiniue ¢ Bemecrsamu (12y)

[lonsiTve SBIIEHUMN KaK W3MEHEHUH, MPOUCXOASAIIMX C BELIECTBAMU. SBJIEHUSA, CBSI3aHHBIE C H3MEHEHUEM
KPUCTAJNIMYECKOTO0 CTPOEHHsI BELIeCTBa MpPHU IOCTOSIHHOM €ro cocraBe, (usuueckue siieHus. dusnueckue
SIBJICHUSI B XUMUH: TUCTHILISAINS, KPUCTATN3AIINs, BEITIAPUBAHUE U BO3TOHKA BEIECTB, IEHTpU(yrHpoBaHHE.
SIBneHuns, cBs3aHHBIE C WM3MEHEHHEM COCTaBa BEIIECTBA, - XHWMHUYECKHe peakuuu. [Ipu3zHaku u ycioBus
MPOTEKAHMS] XUMHUYECKNX peakiuil. [ToHsTHE 00 9K30- U PHIOTEPMHUUYECKUX peakiusx. Peakuuu ropeHus Kak
YACTHBIN CITy4al 3K30TEPMUUYECKUX PEAKINi, TPOTEKAIOIIUX C BBIACICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XWUMHUYECKHE YpaBHECHMs. 3HAUYCHHE WHACKCOB M KOA(DPUIIMEHTOB.
CocTaBieHle YPAaBHEHUM XUMUUYECKUX PEAKIIUMA.

PacueTbl Mo XMMHUYECKMM ypaBHEHHUSM. PellleHue 3a7ay Ha HAXOXKIECHHUE KOJIMYECTBA BEILECTBA, MACChl HWIIH
o0beMa MPOAYKTa PEaKIMH MO KOJWYECTBY BEIECTBA, Macce WJIM 00beMy HCXOAHOTO BellecTBa. Pacdersl c
HCIIOJIb30BAHUEM MOHSTHUS «JI0Js», KOTJa MCXOAHOE BEIIECTBO JAHO B BHJE PacTBOpPA C 3aJaHHOM MAacCOBOM
J10JIe paCTBOPEHHOTO BEUIECTBA MIIM COJAEPKUT OMPEAEIECHHYIO JOJII0 MPUMECEH.

Peaxunu pasnoxenus. [lonsatue o ckopoctn xumMuueckux peakunid. Katannsatopsl. @epMeHTSI.

Peakiun coequnenus. Karanuruueckue u HekaTanuTuueckue peakunu. OOpaTuMbie 1 HEOOpAaTUMbIE PEAKITHH.
Peaknuu 3amMerneHus. ODJNEKTPOXUMUYECKUM PsJi  HANPSHKEHUW METAIOB, €ro  HCIOJIb30BaHHE IS
MPOTHO3UPOBAHMS BO3MOXXHOCTH IPOTEKAHUS PEaKkUUid MEXIy MeTaulaMH U pacTBOpaMM KHUCIOT. Peakuuu
BBITECHEHHS OJJTHUX METAJIOB U3 PACTBOPOB MX COJIEH APYTHMMH METaJJIaMU.

Peakiun o6mena. Peakiuu HeliTpanu3anuu. Y cloBus MPOTEKaHUsS peakiinii oOMeHa B pacTBOpax /10 KOHIIA.
Tunbl xuMudeckux peakuuii (Mo MPU3HAKY «YHCIO M COCTaB MCXOIHBIX BEIIECTB M MPOAYKTOB PEAaKIUU») HA
pUMepe CBOWCTB BOJBI. Peakuus pas3noKeHus - 3J€KTPOJU3 BOAbl. Peakiuu coeluHEHUs - B3aUMOJCHCTBUE
BOJbI C OKCHJIAMHU META/IOB M HemeTauioB. [loHsATHE «TruApOKCUab». Peakunn 3amenieHus - B3auMOJICHCTBUE



BOJIbI C IIEJIOYHBIMU U HIEJIOYHO3EMEIbHBIMU MeTaiuiaMu. Peakiiuu oOMeHa (Ha nmpuMepe Tuaposiusa cyibduaa
ATFOMUHUS 1 KapOuaa KaJbIns).

Pacuernble 3agaum. 1. Bpruncienne mo XMMHYECKHMM YPaBHEHHSM MAacChl WM KOJIMYECTBAa BEIIECTBA II0
M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO W3 BCTYMAIOUIMX B PEAKIHUIO BEIIECTB WM MPOAYKTOB
peakiuu. 2. BerumciieHne macchl (KOJMMYECTBA BEIIECTBAa, 00BbEMa) MPOAYKTa pEakifH, €CIM HW3BECTHa Macca
MCXOJHOIO BEIECTBA, COJAEPIKAILEro OINpeNeNeHHYI0 N0 npuMmeceid. 3. Bbrumcrnenue macchl (KosindecTBa
BEILlECTBA, 00bEMa) MPOAYKTAa pEeaklMd, €CIM W3BECTHA Macca pacTBOpa M MaccoBas 0 PacTBOPEHHOIO
BEIL[CCTBA.

JlemoncTpanuu. [Ipumeps! pusnyeckux sBIeHUH; a) TuiaBieHue napaduna; 6) qud@ysus TyIIMCTHIX BEHIECTB C
ropsiied JIaMIOYKM HakajduBaHMA. IIpuMmepbl XMMHUYECKHX SIBJICHUI: a) TOpeHHe MarHus; 0) B3aumojeicTBue
COJISTHOM KHUCJIOTBI C MPaMOpPOM MJIM MeJoM; B) noiyueHue rujapokcuna menu (II); r) pactBopenue mosryd4eHHOro
FUIPOKCHIA B KMCIIOTaxX; A) B3aumojeiicteue okcuaa meau (1) ¢ ceproit

KUCJIOTOW TIPH HATPEBaHUU; €) PA3NIOKCHHUE MePMAHTaHaTa KallWs; k) B3aMMOJICHCTBHE pa30aBICHHBIX KHCIIOT C
MeTaJJIaMU.

JlaGopaTopHble onbIThl. 3. CpaBHEHUE CKOPOCTH MCHIAPEHHUS BOJBI M CHUPTA MO MCYE3HOBEHUIO UX Kareib Ha
¢uibTpoBanbHOM Oymare. 4. OKucieHne MeAH B IJIAMEHH CIIUPTOBKH UJTU Topenku. 5. [loMmyTHeHHe H3BECTKOBOM
BOJIbI OT BBIABIXaEMOT'0 YIJIEKUCIIOro rasza. 6. [lomydeHue yriekuciaoro ra3a B3auMOJAEHCTBUEM COJIbI U KUCIIOTHI.
7. 3amenieHue Meau B pactBope xjopuaa menu (1I) sxenesom.

IIpakTnuyeckas padora Ne 1

[IpaBusa TexHuke 6€30MacCHOCTH U UCTOIb30BaHNE XUMUYECKON MOCYAbI

IIpakTnyeckas padora Ne 2

[IpuroroBiieHre pacTBOpa caxapa C 3aJlaHHOM MacCOBOM JI0JICH.

IIpakTnyeckas padora Ne 3

[Tpu3HaKy XMMHUYECKUX PEAKIUH.

Tema 6. Teopusi JJIEKTPOJMTHYECKON JUCCOUMALMHU M CBOMCTBA KJIACCOB HEOPraHMYeCKHX
coequHeHu (20 u)

[ToHsiTe 00 AJIEKTPOIUTHYECKON ITUCCOIUAINHN. DJIEKTPOIUTHI U HEIICKTPOIUTHL. MeEXaHU3M IUCCOIMAINU
3JIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKON CBSI3U. CTENEHb MIEKTPOIUTHIECKON aucconnanuy. CunbHbIE U
cia0ble AJIEKTPOJIUTHI.

OCHOBHbBIE€ TIOJIOKEHHUSI TEOPUM BJIEKTPOIUTUUYECKON nuccouuanuu. VOHHbIE ypaBHEHUS pEeakiui. Y CIOBUSA
MPOTEKAHMSI peaKMy 0OMeHa MEXTy IEKTPOIUTAMU J0 KOHIIA B CBETE MOHHBIX MPEICTABICHUIA.
Krnaccudukarus HOHOB M X CBOMCTBA.

Kucnotsl, ux knaccudukarnus. Juccoruanus KUCIOT MU MX CBOWCTBA B CBETE TEOPHH JIIEKTPOIUTHUECKOUN
nuccorranui. MoJieKyJIsipHble 1 MOHHBIE YPaBHEHUS! PEAKIUK KUCIOT. B3auMoaelcTBue KUCIOT C METAJIJIAMH.
DIEKTPOXUMUYECKUI psAJ HANpsDKEHUH MeETauloB. BzanMopelcTBHE KHUCIOT € OKCHJAMU METAJUIOB.
B3auMopneicTBue KHCIOT C OCHOBAaHUSMHU - PEaKIus HeWTpanuzauuud. B3anmoneicTBHe KHUCIOT C COJISIMH.
Vcnonp3oBaHue TaOJIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX CBOHCTB KUCIIOT.

OcHoBanwus, ux Kiaccudukamnus. uccormaiuss OCHOBaHUN M X CBOMCTBA B CBETE€ TEOPHH DJIEKTPOJIUTHUECKOU
nuccolranvi. B3anMoneicTBUe OCHOBAHUM C KUCJIOTAMH, KUCIOTHBIMUA OKCHJIAMH M COJsIMH. Mcmonb30BaHue
TaOJIMIIBI PACTBOPUMOCTHU ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHM. PasznojkeHne HepacTBOPUMBIX
OCHOBAaHUM IIpU HArpEBaHUHU.

Comn, ux KiaccH(UKAIMA W JTUCCOIMAIUS PA3IMYHBIX THUMOB cojeil. CBOWCTBa cojieli B CBETE€ TEOpUU
3JIEKTPOJIMTUYECKON Jucconuanuu. B3aumonencTBue cojield ¢ MeTaulaMH, YCIOBUS IIPOTEKaHUS ITUX PEaKLUil.
BzanmonelicTBue cosell ¢ KMCIO0TaMU, OCHOBaHUSMHU U coysiMU. Vcronb30BaHue TaONIUIbl paCTBOPUMOCTH IS
XapaKTePUCTUKH XUMHUUYECKUX CBOUCTB COJIEH.

O6006meHne cBeAeHNi 00 OKCHUIaX, UX KIACCU(DUKAIIMN U XUMUYECKUX CBOMCTBAX.

['eHeTnyeckue psbl METAIIIOB M HEMETAILIOB. | 'eHeTHUeCKast CBSA3h MEXK/IY KJIaCCaMU HEOPTaHUYECKHUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE.
Peakiun uMOHHOrO oOOMEHa U OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. CocTaBiieHue ypaBHEHUH
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOJIOM JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTBIX BEIIECTB - METAUIOB M HEMETAJIOB, KHUCIOT M COJIeH B CBeTe MpeAcCTaBleHUl 00
OKHCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX.

JlemoncTpauuu. lcnoelTanne BemEeCTB M KX PacTBOPOB  HA  3JIEKTPONPOBOAHOCTb.  3aBUCUMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHUEHTpauWu. B3auMoJeicTBME UHMHKA C CEpPOM, COJISTHOU
kuciaoton, ximopunom meau (II). l'openne maruusi.

JlabopaTopHble onbIThI. 8. Peakiiuu, XapakTepHble sl pACTBOPOB KUCIIOT (COJITHOM WM CEPHOM).



9. Peakuuu, xapakTepHble JUIsl pacTBOPOB Miesnodel (ruapokcunoB Hatpust win kanug). 10. ITomydenue u
CBOMCTBa HEpPacTBOPUMOrO OCHOBaHHWs, Hampumep ruapoxkcuga meau (II). 11. Peakuum, xapaxrepHsble s
pacTBOpoB coseil (Hampumep, misg xiuopuaa meau (II)). 12. Peaknuu, xapakrtepHbie JUisi OCHOBHBIX OKCHJOB
(Hanpumep, [uid okcuaa Kamblus). 13. Peakiuu, XapakTepHble A KHUCIOTHBIX OKCHIOB (Hampumep, IS
YIJIEKUCIIOTO ra3a).

IIpakTnuyeckast padora Ne 4

DKCIepuMEHTaJIbHOE pelieHue 3aaad no TOJ]

III. TemaTnyeckoe IMIAHMPOBAHUE € YKA3aHHEM KOJHYECTBA YaCOB, OTBOJAMMBIX HA OCBOEHHE KAaKI0H
TE€MBI

PaGouas nporpamma paccuntana Ha 68 yacos, 2 yaca B HeJel0, 34 y4eOHbIX HE/ICNH.

Ne Temy ypoka Koua-Bo
4acoB
Tema 1. BBegenue B xuMuio (4 4acon)
1 Xumus HayKa O BEIIeCTBaX, UX CBOWCTBAX M MPEBPAIICHIIX 1
2 [IpeBpamienus BemecTs. HekoTopbie HCTOpUUECKHUE CBEICHUS [0 XUMUU 1
3 [Tepnomnueckas cucteMa XuMHIecKux deMeHToB J1.M1.MenneneeBa. 3Haku 1
XUMHUYECKUX JIEMEHTOB.
4 Xumnueckue popmyiibl. OTHOCHTENbHASL aTOMHAS! K MOJICKYJISIpHAs MAacChl. 1
MaccoBas 0715 DJI€MEHTa B COSAMHEHHH.
Tema 2. ATOMbI XMMHY€CKHUX 3J1eMeHTOB (9 4acoB)
5 OCHOBHBIC CBEICHHS O CTPOSCHUH aTOMOB. M30TOITBI 1
6 CrpoeHue 37IeKTPOHHBIX 000JI04EK aTOMOB XUMHUECKHX 37eMeHTOB Ne 1-20. 1
7 Merannuyeckre U HEeMETAIIINYECKUE CBOMCTBA 3JIEMEHTOB U UX U3MEHEHUE B 1
MIepUOANYECKON TalIHIIe.
8 HoHHas XUMU4eCKast CBA3b. 1
9 KoBanenTHas xumuueckasi CBSI3b. 1
10 KoBanenTHas moysipHast XUMHUIECKast CBS3b. DIEKTPOOTpHUIATeTEHOCTE (D0). 1
11 MeTayunyeckas CBs3b 1
12 CucremaTuzanus 1 0000IICHUE 3HAHHI TI0 TEME «ATOMBI XUMUYECKHUX JJIEMEHTOBY. 1
13 Konrpoabnas pa6ora Nel o TeMe «ATOMBI XUMHUYICCKUX SJIECMEHTOBY 1
Tema 3. IIpocThie BenecTBa (6 4acoB)
14 [Ipoctrie BemecTBa-MeTauIbl. Asmorponus. [IpocTeie BelecTBa-HEMETAILIBL. 1
15 KommuectBo BemectBa. Monb. MomsipHas Mmacca MosipHBINA 00BEM Ta30B.. 1
16 Pemenue 3anau ¢ ucnonb30BaHUEM MOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIpHAL 1
Maccay, «MOJISIPHBIN 00beM», «IIOCTOSTHHAs ABOTaIpoO»
17 IIpoBepounas padora mo uroram 1 TpumMecTpa 1
18 Pemenue 3amau. 1
19 0O60061menue Temsr " [IpocTeie BenecTsa" 1
Tema 4. CoequHeHNsI XUMMHYECKHUX 3J1eMeHTOB (14 yacoB)
20 Crenens okucieHus. Hauano HOMEHKIATYpbl OMHAPHBIX COCTUHECHUIHA 1
21 OKcHuabl 2
22 OcHoBanus. CTeTnieHb OKUCIICHUS U 3apsi NOHA B CPABHEHUH 2
23 Kucnotsl 2
24 Comnn 2
25 AmMopdHBIe U KpUCTAUINYECKHE BeNIeCTBA. THITbI KPUCTAIUTMUECKUX PEIIETOK 1
26 Uucrsie BemecTBa U cMecu. CoctaB cMmecelt (MaccoBast 1 00beMHas JOIH 1
KOMIIOHEHTOB B CMECH)
27 Penienue pacyeTHbIX 337124 Ha HAX0XKJICHUE 00OBEMHOW U MacCOBOM J0JICH cMecei 2
28 Konrpoabnas padora Ne 2 no teme «CoeIuHEHUSI XUMUYECKUX AJIEMEHTOB)» 1
Tema 5. U3MeHeHusi, mpoucxoasiniue ¢ Bemecrpamu (12 yacon)
29 | dusnueckue IBICHUA | 1




30 Xumunueckue sBieHus. [I[pu3Hak u ycioBUs TEUCHHS] XUMUYECKUX PEAKLIUI. 1
31 3aKOH COXPAaHEHHUS MACChI BEIIECTBA. Y PaBHEHUSI XUMHUECKUX PEAKIUH. 1
32 PacueTsl 10 XUMHUYECKUM ypaBHEHUSIM 2
33 Peakuuu paznoxenus Peakuuu coenunenus. [lonsTue o nenoykax npeBpaleHui. . 1
34 Peaxmnu 3amentenus. P akTHBHOCTH METAIOB 1
35 Peaknuu oOMeHa. Y ClloBUS MX IPOTEKaHUS 0 KOHIIA 1
36 IIpoBepounasi paGoTa mo uroram 2 TpuMecTpa 1
37 Turnbl XUMUYECKUX pEaKMii Ha TpuMepe CBOMCTB BoAbL. [loHATHE O ruApoOIu3e 2
38 0O6006menue o Teme "M3MeHeHus MPOUCXOAIINe C BelecTBaMu' 1
Tema 5 llpaktuxkym' Ilpocreiilnne npeppamenus BeulecTs' (3 yaca)
39 MpakTnyeckas padoraNel [IpaBuia TeXHUKH 0€30MACHOCTH B KaOWHETE XUMHHU. 1
Hcnonb3oBaHue XUMHUYECKON HOCYAbL
40 IpakTnuyeckas padora Ne2 IlpurotopieHue pacTBOPOB C 3a1aHHOMN 1
KOHIICHTPAITHH.
41 IIpakTuyeckas padora Ne3 [Ipu3HAKH XUMHUYECKUX PEAKITHHA 1
Tema 6. PactBopenue. PactBopbl. CBoliCTBa pacTBOPOB J1eKTPoauToB( 20uacoB
42 DneKkTposTrdecKas aucconuanus. OCHOBHBIC motoxeHus T 1
43 OcHoBHbIE TOJ0KeHUS TO]] 1
44 Kucmots! B cBete TO/] 2
45 OcuoBanus B ceete TO/I, 2
46 Oxcupl 2
47 Conu B cBete TO]] 2
48 ['eneTnueckas cBA3b KJIIACCOB HEOPTaHUUYECKUX COCIMHEHUI 1
49 Peakuun monHOTO OOMEHa 2
50 Oo6o0menne mo teme " PactBopenue. PactBopsl. CBoiicTBa pacTBOpOB 2
AJIEKTPOJIUTOB
51 Hrorosasi kOHTpoOJILHasI padoTa 1
52 IIpakTuyeckas padora Ne 4 « DKCIIepIMEHTAILHOE PEIICHUE 3a7aW» 1
53 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMH COCTABICHHE DIIEKTPOHHOTO OallaHca 1
54 CocraBiieHHEe OKUCIUTEILHO BOCCTAHOBUTEIIBHBIX PEAKITHA 1
55 WTOTOBBII K YPOK 1

HToro

68
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