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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma 1o XUMHH COCTaBJIEHA B COOTBETCTBHHU ¢ TpeboBaHMSIMHE (heepaibHOrO rOCy1apCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA
OCHOBHOTO 001mero oopa3zoBaHus, YTBEPXKACHHOTO MPpUKa3oM Munuctepcrsa odpasoBanus u Hayku P® ot 17.12.2010 r., Ne 1897,

U Ha OCHOBE aBTOPCKOH mporpammbl aBTOpckol yueOHoit nporpammbl O.C.Iabpuensina «I[IporpamMmma ocHOBHOTO oOmiero obpasoBanus. Xumusi. 8-9
knacce» (OI'OC); M: [Ipoda, 2016 T,

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEAMETA

Hesu peanu3auuu NporpaMmbl. JOCTHKEHHE O0YUYAOIUMHUCS PE3yJIbTaTOB U3Y4YeHUs yueOHOro npenmera « XMMHUsS» B COOTBETCTBHH C
TpeboBaHUsAMH, yTBepkaAeHHbIMU DenepasbHbIM rOCYyJ1apCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro 00pa3oBaHusI.

3agauamu peanu3anyy MPOrpaMMbl Y4€OHOTO TIPEAMETA SIBIISTIOTCS

(dopMUpOBaHUE MEPBOHAYATBHBIX CUCTEMATU3HPOBAHHBIX MTPEACTABICHHI O BELECTBAX, UX MMPEBPALICHHUSIX U MPAKTHUYECKOM MPUMEHEHUH, OBJIaICHUe
MOHSITUHHBIM AIMapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHH,

OCO3HaHUE OOBEKTUBHOMN 3HAYMMOCTH OCHOB XUMHUYECKOH HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTeCTBO3HAHHS, XUMHUYECKHX MTPEeBpaLleHut
HEOPraHUYECKUX M OPTaHHMYECKUX BEIIECTB KaK OCHOBbI MHOTMX SIBJIEHHIT JKMBOM M HEKUBOW MPUPOIBL; YIIIyONeHHe MPeCTaBICHUI O MaTepHaIbHOM
€IUHCTBE MUPA,;

OBJIaJICHUE OCHOBAMH XUMHYECKOI PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATh U OOBEKTUBHO OLIEHUBATH KU3HEHHbBIE CUTYALINH, CBSI3AHHBIE C
XMMHEH, HaBbIKaMU 0€30MacHOro o0palieHust ¢ BeLeCTBAMHU, HCIIOIb3YEMbIMU B TIOBCEIHEBHOM KU3HU, YMEHHUEM aHAJIM3UPOBATh U MJIAHUPOBATH
SKOJIOTUYECKH OE30IacHOe MOBEICHUE B LIEJIX COXPAHEHHUS 300POBbSl M OKPYKAIOLIEH Cpems,

(opMUpOBaHUE YMEHHH YCTAHABIMBATD CBSA3H MEKIY PeajbHO HAOII0JaeMbIMU X UMUYECKUMH SIBJICHUSIMH U ITPOLIECCAMH, MTPOUCXOASILIMMU B
MHKpPOMHpPE, OO BSICHATH MPUYMHBI MHOrOOOpa3Hs BEIECTB, 3aBUCUMOCTDb UX CBOIMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTb MPHUMEHEHHUS
BEIIECTB OT UX CBOMCTB,

NpUOOpETEHHE OMbITA UCTIONIb30BAHUS PA3IMYHBIX METOAOB M3YUEHHs BELECTB. HAOMOACHNUS 3a UX MPEBPALIEHUAMH MPH MPOBEICHUN HECIOKHBIX
XUMHYECKUX KCIIEPUMEHTOB C UCIIOJIB30BaHUEM J1a0OpaTOpHOTo 000pyIOBaHUS U PUOOPOB;

(opMUpOBaHUE MPEACTABICHUI O 3HAUEHHH XUMHYECKOH HAYKH B PELICHUH COBPEMEHHBIX 3KOJIOTHUECKUX MPOOJIeM, B TOM YUCIE B
NPEIOTBPALICHHH TEXHOT'€HHBIX U 3KOJOTMYECKUX KaTacTpod.

3Ha4YUTENIPHOE MECTO B COACPIKAHUU KyPCa OTBOAUTCS XUMHYECKOMY dKcrepruMeHTy. OH mo3BosisieT ¢hOPMHUPOBATh Y YHALTUXCS CHIELHAIbHBIE
npeaMeTHbIe yMeHUs1 paboTaTh ¢ XUMHYECKUMH BEILIECTBAMH, BBIMOJHSITD MPOCThIE XMUMHUYECKHE OMbIThI, HAYYHTh UX O€30MaCHOMY U SKOJOTHYECKH
IPaMOTHOMY OOpAILEHHIO C BeLECTBAMH B ObITY U Ha TIPOU3BO/ICTBE.

Kypc xumun 8 knacca usyuaercsi B ABa 3ramna.

IepBblii 3Tan — XUMHS B CTATUKE, HA KOTOPOM PacCMaTPHUBAIOTCS COCTAB U CTPOSHUE aTOMA U BelecTBa. Ero OCHOBY COCTaBIISIIOT CBEAEHUS O
XHUMHYECKOM 3JieMeHTe U (hopMax ero CyleCTBOBAHUS — aTOMax, U30TOMAaX, HOHAX, MPOCTHIX BEIIECTBAX U MX BAXKHEHIINX COSIUHEHUsIX (OKCHIaX U
APYruX OMHAPHBIX COSIMHEHUSIX, KHCIOTaX, OCHOBAHUSX U COJISIX), CTPOCHHH BEIIECTBA (TUIOJOTHH XUMHUYECKHIX CBSA3EH M BUAAX KPUCTAJUINYECKUX
peIeToK).



Bropoii sTan — XuMus B AMHAMUKE, HA KOTOPOM yYaIUecst 3HAKOMSITCS ¢ XUMHUUECKUMH PEaKLMsIMH Kak (PYHKIHEH COCTaBa U CTPOCHUS
YUYACTBYIOLINX B XUMHUYECKUX MTPEBPAIIECHUSIX BEIIECTB U UX Kiaccudukannu. CBONWCTBA KUCIOT, OCHOBAHHUI U COJEH Cpa3y pacCMaTPUBAIOTCS B CBETE
TEOPHUH SJIEKTPOIUTUUECKON nucconmannu. Kpome Toro, CBONCTBA KUCIIOT U COJIEH XapaKTEPU3YIOTCA TAKXKE B CBETE OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB.

B kypce 9 knacca BHavyane 00001ar0TCs 3HAHUS YUALTUXCS 110 Kypey 8 kiacca, anodeo3oM kotoporo seisiercs [lepuonmueckuii 3akoH u
[Tepuonuyeckast cucrema xumnieckux saemenToB J1. M. Menneneesa. Kpome Toro, 0000maroTcst CBeIEHUs] 0 XUMHUECKUX PEAKLIUAX U UX
KJIacCU(pUKALIUN — 3HAHUS 00 YCIOBHUSX, B KOTOPBIX MPOSIBIIOTCA XUMUYECKHE CBONCTBA BEIIECTB, U CIIOCO0aX YIPABICHUS XUMUYECKUMHU
nporeccamMu. 3aTeM pacCMaTPHUBAKOTCS OOIINE CBONWCTBA METAJUIOB M HEMETAJUIOB. [IpHBOASITCSA CBOMCTBA IIEIOYHBIX M [IEIOYHO3EMEIbHBIX METAJIIOB
U raJIoreHoB (TPOCTBIX BEIECTB U COEAMHEHUI raJloreHoB) Kak HanOoJiee IPKUX MPeACTaBUTENEH STUX KIIACCOB 3JIEMEHTOB U MX CPABHUTEIbHAS
xapakrepuctrka. B kypce mogpoOHO paccMaTpuBarOTCs COCTaB, CTPOEHHUE, CBOWMCTBA, MOJyYeHHE U IPUMEHEHUE OTNIEIbHBIX, BAKHBIX B
XO35IICTBEHHOM OTHOILIEHUU BEINECTB, 00Pa30BAHHBIX 3JIEMEHTAMU 2—3-T0 MEPUOIOB.

MECTO YYEBHOI'O IPEAMETA B YYEGHOM IUVIAHE

Pabouas nporpamma paccuntana Ha 138 yacoB npenogasaHus Kypca XumMun B 8-9 kiaccax B oObeMe: 2 yaca B Heemo — 8-9 Kiacchl.
YueOHoe comepkaHne Kypca XUMHUH BKJTFOYAET:

Xumust. 8 kiacc. 70 4, 2 9 B HEJENIO
Xumust. 9 knacc. 68 4, 2 4 B HEJENIO

INTAHUPYEMBIE IPEJIMETHBIE PE3YJIbBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA « XUMMWA»

8-t knace
MeTtanpeaAMeTHBIMH PE3YJIbTATAMU U3yUEHHSI Kypca « XUMHUsD sIBJIETCS] OPMHUPOBAHNE YHUBEPCANbHBIX YueOHbIX AeiicTBuii (Y'Y /1).
Peeynamusnvie VVJI.
e CAMOCTOSITENIbHO OOHAPYKUBATh U (POPMYJIHPOBATH YIEOHYIO MPOOIEMy, ONPEAENATh Leb YIeOHOH NesATeTIbHOCTH,
e BBIIBUTATh BEPCUU PELICHUs MPOOJIEMBbI, OCO3HABATh KOHEUHBIH Pe3YJIbTAT, BEIOMPATh U3 MPEAJIOKEHHBIX H UCKATh CAMOCTOSITENIbBHO CPENCTBA
TOCTHKEHUS LIEJIH;
e COCTABJIATh (MHANBUAYAJIbHO WK B TPYIIE) IUIAH PEIIEHHS POOIEMET,
e paboTas 1o TIaHy, CBEPSITh CBOM JEHCTBHUSA C LIEIBIO U, TP HEOOXOAMMOCTH, UCIIPABJISATD OMIUOKH CAMOCTOSITENBHO;
e B INAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIbHO BEIPAOOTAHHBIE KPUTEPUH OLICHKH.
Losnasamenvnvie YVJ[:
 AHATM3UPOBATh, CPABHUBATH, KJIACCU(PULIMPOBATh U 0000IATh (PAaKTHI U SBJICHUS. BBIABISATE MPUUNUHBI U CIEICTBHUS MPOCTHIX SBJICHHUMN.




* OCYLLLECTBNATb CPaBHeHMe, KnaccuuKaLu, camoCcTOATe/IbHO BbIOMPas OCHOBAHUA U KPUTEPUN ANA YKa3aHH XX I0FMYeCKNX onepawuii;
* CTPOUTL NIOFUYECKOE pacCyXXAeHune, BKIKYaLee yCTaHOBEHNE NPUYNHHO-CNEACTBEHH XX CBA3EN.
* CO3[aBaTb CXeMaTUYecKre MO/ C BbIfiefIeHNEM CYLLECTBEHHbIX XapaKTEPUCTUK 06beKTA.
* COCTaB/IATb TE3UChI, pas3/INYHbIe BUAbI NMIaHOB (MPOCThIX, CNOXHbLIX U T.M.).
* Npeo6pa3oBbIBaTb MHDOPMaLMUIO M3 0AHOTO BUAA B APYroi (Tabnuuy B TEKCT U np.).
* yMeTb ONpefensiTb BO3MOXHble UCTOYHUKM HEOOXOAMMbIX CBeLEHMWI, NPOW3BOAMTL MOWCK WH(OpMaLUW, aHanM3MpoBaTb U OLEHMBATbL eé
LOCTOBEPHOCT.
KoMMyHUKaTuBHble YY[:
CamMoCToATe/IbHO OpraHU30BbIBaTb y4ebHOe B3auMogeicTBue B rpynne (onpegenstb obwme Lenu, pacnpefenatb ponun, LOroBapmeatbca Apyr C
4PYTOM U T.4.).
MpeamMeTHLIMKU pe3ynibTaTaMn U3ydyeHUs npegMeTa ABNAOTCA ClefyloWw e yYMeHNs:
* 0CO3HaHWe po/N BeLecTB:
ONMpefensaTb po/ib Pa3/IMYHbIX BELWECTB B MPUPOLE U TEXHUKE;
0OBACHATL POJIb BELLECTB B X KPYrOBOPOTE.
* paccMOTpeHMe XMMUYECKMX MPOLECCOB:
NMPUBOAUTL NPUMEPBI XMMUYECKUX NMPOLLECCOB B MPUPOJE;
Haxo4MTb YepTbl, CBUAETE/IbCTBYIOWME 06 06LWMX NPU3HAKAX XMMUYECKNX NMPOLLECCOB U UX Pa3nyusax.
*  UCNO/SIb30BaHMe XMMUYECKNX 3HAHWUI B BbITY:
06BACHATL 3HAYEHME BELLECTB B XXU3HM U XO3AMCTBE Ye/loBekKa.
*  0OBACHATb MUP C TOYKWN 3PEHUA XUMUN:
nepeyncnaTb OTANUYNTENIbHbIE CBOMCTBA XMMUYECKNX BELLECTB;
pasnnyaTtb OCHOBHbIE XMMUYECKME NPOLECCHI;
ONMpefensTb OCHOBHbIE K/1acCbl HEOPraHNYEeCKNX BELLECTB;
MOHUMATb CMbIC/T XUMUYECKNX TEPMUHOB.
* 0BNaZleHMe 0CHOBaMW MeTOA0B MO3HAHUSA, XapakKTepH X A1 eCTEeCTBEHHbIX HayK:
- XapakTepn3oBaTb MeTOAbl XMUYECKON HayKun (HabnofeHne, cpaBHeHUe, 3KCNEPUMEHT, U3MEPEHNE) U UX PO/ib B MO3HAHWUMW NPUPOLbI;
MPOBOAUTL XMMWUYECKME OMbITbl Y IKCMEPUMEHTbLI Y 06BACHATL UX pe3ynbTarhl.
* YMEHMWe OLeHMBaTb NOBELEHME Ye/I0BeKA C TOUKY 3PEHUA XUMUYECKO 6€30NacHOCTM MO OTHOLUEHUIO K YeN0BEKY M NpUpoje:
- UCNOJIb30BaTb 3HAHWUA XUMUMW NPY COBMOAEHUN NPABU/T UCMNOJIb30BaHNUA ObITOBbIX XUMUYECKNX MPENnaparos;
- pasnunyaTb onacHble 1 6e3onacHble BeLLecTBa.

9-if knacc
MeTanpegMeTHbIMWU pe3ynbTaTaMu N3yUYeHUs Kypca «XuMmus» SBAseTcs (hopMMpoBaHne YHUBEPCANbHbIX YYe6H XX aencteuin (YYL).
» CamocToaTe/lbHO 06HapYyXXMnBaTb U HOPMYNMpoBaTb NPO6/EMY B KNacCHOM U MHAMBUAYANIbHON Y4e6HOWN AeaTeNbHOCTH.



BrigBuraTe Bepcuu perieHust mpodieMsl, 0CO3HABATh KOHEYHBIN Pe3yJbTaT, BEIOUPATh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSTEIBHO CPEICTBA

JOCTHXKCHUA LICJIN.

CocrtaBnsaTh (MHINBUAYAIBHO WIH B TPYIIIE) IUIAH PELIeHUs TPOOIeMbl (BBITOTHEHHS TPOEKTA).

IMonbupats k kaxnoit nmpodneme (3agade) aAeKBATHYIO € TEOPETUIECKYIO MOMEIb.

Paboras o npensioskeHHOMY M CaMOCTOSITETIbHO COCTABJIEHHOMY TUTaHY, UCTIONB30BATh HAPSAY C OCHOBHBIMHU M JOTIOJTHUTENBHBIE CPEICTBA
(cipaBoYHAs TUTEPATYPA, CIOXKHBIE TPHOOPHI, KOMITBIOTED).

[TnarnpoBaTh CBOIO MHAWBUAYAIbHYIO 00Pa30BaTEIBHYIO TPACKTOPHIO.

PaboTtaTh Mo caMOCTOSITEIHHO COCTABIICHHOMY TUIAHY, CBEPSISICh C HUM M LIEJIBIO eSITEIIbHOCTH, UCTIPABIISS OLIHOKH, UCTIONb3YsI
CaMOCTOSITENILHO MOAO0paHHbIe cpeacTBa (B ToM yucie u MuTepHer).

CBO6OI[HO IOJb30BaThHCA Bpra6OTaHHbIMI/I KPUTCPUAMU OLICHKHU U CAMOOLICHKH, UCXOA U3 LECJIN U UMCIOLMUXCA KPUTCPUEB, pa3jinviasn

pe3yJIbTaT U CIIOCOOBI IEHCTBUI.

B xone mpencraBiaeHus IPOEKTA JaBaTh OLEHKY €TI0 Pe3yJIbTaTaM.

CaMocTosTeIPHO OCO3HABATh MPUYHHBI CBOETO YCIIEXa MIIM HeyCIeXa U HaXOIUTh CITOCOOBI BBIXO/1a U3 CHTYallUd HEycIexXa.

YMeTb OLIEHUTh CTENEHb YCIIEIIHOCTH CBOSH MHAUBUIYabHONW 00pa30BaTeIbHON IEATEIbHOCTH.

JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KQ4eCTBaM M YEPTaM XapakTepa (KKaKoB s1»), ONPENeNATh HaPaBJIEHUs] CBOETO Pa3BUTHS (KKAKUM 51 XOUY

CTaTb», KYTO MHE IJId 3TOT'O HaO0 CI[eJ'IaTb»).

COAEP)KAHUE YYEBHOI'O IIPEMETA

No

n/n

HaumeHoBaHue pa3aenios, TeM

XapaKkTepuCcTHKA OCHOBHbBIX BH/IOB /1eSIT€JIbHOCTH YUYALIUXCS
(Ha ypoBHe y4eOHBbIX AelcTBHH).

Xumus 8 kaacc (70 4, 24 B Hee110)

Beeagenne B xumuio (9 4)

-XHUMHS — HayKa O BELIECTBAaX, UX CBONCTBAX U
npespatieHusx. [loHAaTHe 0 XUMHUECKOM 3JIeMEHTe
u opmMax ero CymecTBOBaHU: CBOOOIHBIX aTOMaX,
MPOCTBHIX U CJIOXKHBIX BerecTna (14)
-IIpeBpamennst BemecTs. OTaMYHE XUMHUYECKHX
peakuuii oT (uU3NYECKUX sBJieHUH. Pojb XuMuu B
JKU3HU YeJIOBeKa.

-Kpatkue cBeneHust U3 UCTOPUU BO3HUKHOBEHUS U
pazeutust xumuu. Ilepuon anxumum. Ilomstue o

UCIIOJb30BaTh MPU XapaKTEPUCTUKE BELIECTB MOHIATUS «aTOM», «MOJIEKYJay, «KXUMUYECKUH
3JIEMEHT», «XUMHUYECKUH 3HaK, WK CUMBOJI», «BELLECTBO», «IIPOCTOE BELIECTBOY, CIIOKHOE
BEIECTBO», «CBOWCTBA BEIIECTB», «XUMHYECKUE SIBICHU», «(PU3NUECKHE SIBJICHUSD,
«KO3(pUIMEHTB», «HUHOECKCBD), «OTHOCHTENbHAs aTOMHas Macca», «OTHOCHUTEIbHAs
MOJIEKYJISIPHAs Maccay», «MaccoBasl N0JIS SIEMEHTaY,

3HaTh. NPEAMETbl U3YUEHUs €CTEeCTBEHHOHAYUHBbIX MUCLUIUIMH, B TOM YHCJIE€ XHUMHHU,;
XUMHYECKHE CHUMBOJIbI, HX Ha3BaHHUs U MPOM3HOIICHHUE, KJIACCU(UIIUPOBATH BELIECTBA IO
COCTaBY Ha MPOCTBIE U CIOXKHBIE;

pa3iauuaTh: TeNa U BEeleCTBa, XMMUYECKUN 3JIEMEHT U MPOCTOE BEILECTBO,

OMHUCHIBATE: (POPMBI CYIECTBOBAHUSI XUMUIECKHUX 3JIEMEHTOB (CBOOOHBIE aTOMBI, IIPOCTHIC




¢dunocodpckom kamue. Xumusi B XVI B. Pazsutue
xuMud Ha Pycu. Ponbp OT€4eCTBEHHBIX Y4YEHBIX B
CTaHOBJICHUH XMUMHUYECKOH Hayku - paboTel M. B.
Jlomonocosa, A. M. bytneposa, [I. 1. Menneneesa
(14)

-Ilepunoagmnueckasl cUCTEMa XUMHUYECKUX 3JIEMEHTOB
J. HW. MengeneeBa, €€ CTPyKTypa. Malble H
OoJbIINE TePHOABL, TPYIIIBI M TOATPYITEI (TJIaBHAS
u nobOouHast). Ilepuonmyeckas cucremMa Kak
CIPaBOYHOE TOCOOME ISl MOJyYEHHsI CBEACHHH O
XUMHYECKUX 3y1eMenTax (149)

-XuMu4eckass CHUMBOJHMKA. 3HAKH XHUMHYECKUX
3JIEMEHTOB M TIPOMCXOXIEHHE WX Ha3BaHMM.
Xumuueckue bopmy L. Hnnexcel 51
ko3 punmenTs! (29)

-OTHOCHTENbHBIE ATOMHAS U MOJIEKYJISIPHAsT MAacChI.
Pacuer maccoBOl NOJMIM XUMHUYECKOrO 3JIEMEHTa IO
dbopmyie BemecTna (24)

IIpakTnyeckas padorta

IIpaBuna TexHuKu Oe3omacHOCTH mpH paboTe B
XUMUYECKOM KaOuHeTe. JlabopaTtopHoe
obopynoBanue u obpamierue ¢ Hum (1)
IIpakTnyeckas padorta

Habsronenne 3a ropsitmeii ceuoit (19)

BEIIECTBA, CJIOKHbIE BemecTsa), Tabmmunyro Gopmy Ileprogudeckoil  CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB, TOJIOKeHHe dyieMenTa B Tabnuue J[. 1. MeHaeneeBa, uCHob3ysi
TIOHSATHS «TIEPUOY, KTPYIIay, «TJaBHAs MOArPYIIay, «MOO0YHAs TMOATPYIINay, CBOMCTBA
BEINECTB (TBEPBIX, KHUIKHX, ra3000pa3HbIX);

OOBSICHATH CYIIIHOCTh XUMHYECKHUX SIBJIEHUH (C TOYKU 3PEHHS aTOMHO-MOJIEKYJISIPHOTO
YUEHHsI) U UX TPUHIMITHAIBHOE OTJIHYKE OT (PU3HUECKUX SIBJICHUI,

XapaKTepPU30BaTh. OCHOBHBIE METOMbI U3YYEHUs ©CTECTBEHHBIX AUCLUILIMH (HAOM0neHue,
SKCIIEPUMEHT, MOACIUPOBAHKE); BELIECTBO MO €r0 XUMUYECKON (DOopMyJie COTTacHO TUTaHy:
Ka4eCTBEHHBIN COCTaB, THI BellecTBa (IIPOCTOE WIIK CJIOXKHOE), KOJTHMYECTBEHHBINA COCTAB,
OTHOCHUTEJIbHASI MOJIKYJIIpHAasi Macca, COOTHOINCHHWE MacC 3JIEMEHTOB B BEIIECTBE,
MAacCOBBIE JIOJIU DJJIEMEHTOB B BeIIeCTBe (M1 CIOKHBIX BEIIECTB), pOJIb XUMHHU
(TOJIOKUTENBHYIO U OTPUIATENIbHYI0) B JKU3HH YEJIOBEKa, apryMEHTHPOBATh CBOE
OTHOLICHHE K 3TOU mpobiieme;

BBIUUCJISITh OTHOCUTEIBHYI) MOJIGKYJSIPHYEO MAacCy BeEIIeCTBA KW MAaCCOBYIO  JIOJIO
XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUSIX;

MPOBONTDL HAOJIIOIEHUS] CBOWCTB BEIIECTB U SIBJICHUM, TPOUCXOASIINX C BELIECTBAMU,
coOnroaaTh TpaBWIa TEXHUKM OE30MacHOCTH TpU TPOBEACHUHM HAOMIONEHUN U
71ab0PaTOPHBIX OIBITOB.

Tema 2. AToMBbI XUMHYECKHUX JIeMeHTOB (10
4acoB)

- Atombl Kak (opMa CYLIECTBOBAHHS XUMHYECKHX
snemMeHTOB. (OCHOBHBIE CBEOEHHA O CTPOCHHHU
aToMOB. Jloka3aTenbCcTBa CIOXKHOCTH — CTPOEHHS
aromoB. Omnbitel  Pesepdopna.  IlnanerapHas
Mozenb crpoeHus: atomMa. CocTaB aTOMHBIX sizep:
NPOTOHBI M HeHTpoHbl. OTHOCHTENbHAS ATOMHAs
Macca.  B3auMOCBS3p  TMOHATHH  «IIPOTOHY,
KHEUTPOH», KOTHOCUTEJIbHAS aTOMHast Maccay (14)
- W3MmeHeHne ymcia NMPOTOHOB B siipe aToMa -

UCIIOJIb30BATh MPU XapaKTEPUCTUKE aTOMOB MOHATHUSA. IIPOTOH», KHEUTPOHY», «3JIEKTPOHY,
«XUMUYECKUI 3JIEMEHT», «MacCOBO€ YMCIIO», «M30TOI», «BJEKTPOHHBIN  CIOi,
«OHEPreTUYeCKUN ypOBEHbY», «3JIEMEHTBbI-METAJUIbl», <«BJEMEHTbI-HEMETAJUIb), IpHU
XapaKTepUCTHKE BELIECTB MOHSITHUSI «MOHHAs CBSA3bY), KUOHbBI», «KOBAJEHTHAsl HEMOJSpHAst
CBSI3b», «KOBAJIEHTHAsl TMOJSIPHAs CBA3bY, «BJEKTPOOTPHULIATEIbHOCTHY, «BAJEHTHOCTHY,
«MeTaJUINYeCKas CBS3bY;

ONUCBHIBATh COCTAB U CTPOCHHE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOoMepamu 1—20 B
Ilepuonnueckoii cucreme xumudeckux 3iemeHToB [, 1. Menneneesa,

COCTaBJISITb CXEMbl paclpefeseHusl 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOMN
000JI0YKEe aTOMOB; CXe€Mbl O0pa30OBaHWS pPAa3HBIX THIOB XMMHUYECKOH CBsS3H (MOHHOM,
KOBQJIEHTHOH, METAJUINYECKOH);




00pa3oBaHNE HOBBIX XHMUYECKHX 3JIEMEHTOB.
HsmeneHne uucia HEATPOHOB B sape aroma -
oOpaszoBaHue H30TOIIOB. CoBpemeHHOe
ONpeAeNeHue MOHATUS «XUMUYECKUH BJIEMEHTY.
H3oronel kak pa3sHOBUAHOCTH aTOMOB OAHOIO
XUMHUECKOro 3yieMenTa (149)

- DOnektponbl. CTpoeHUE 3JEKTPOHHBIX O0O0JIOUEK
aTOMOB XUMHYECKUX 3JIEMEHTOB Nel-20
nepuonnueckon cucremel JI. M. Menneneesa.
IlonsaTue © 3aBepLIEHHOM M He3aBEPLIEHHOM
3JIEKTPOHHOM CJIO€ (IHEPreTUIECKOM ypOBHE) (24)
-Ilepronuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JI. HW. MenneneeBa U  CTPOCHHE  aTOMOB:
¢usnyeckuii  CMbBICT  TOPSAKOBOTO  HOMEpa
SJIEMEHTa, HOMepa TIpyHmbl, HOMepa Iepuoaa.
HsmeneHne uyucna 53J€KTPOHOB HA  BHEIIHEM
SJEKTPOHHOM  YpOBHE  aToMa  XUMHYECKOIo
sJieMeHTa - O00pa3oBaHHE TMOJIOKUTEIbHBIX U
OTPHULIATENbHBIX HOHOB. HWOHBI, 00Opa3oBaHHBIE
aTOMaMy MeTajuloB M HeMmeTa/uloB. [lpuunHbI
U3MEHEHHUS METaNJMYEeCKUX U HeMeTaJUINYeCKUX
CBOWCTB B MepHOAAxX U rpymnmnax (249)

- OOpaszoBanue OwHapHBIX coenuHeHui. [ToHsTHE
00 noHHO# cBs3u. Cxembl 00pa3oBaHUS HOHHOM
cBsi3u (19)

-B3anumoneincTeue aToMOB XUMHUYECKUX 3JIEMEHTOB-
HEMETAJIOB  Mekay coboit -  obOpa3oBaHue
JIBYXaTOMHBIX  MOJIEKYJ  MPOCTBIX  BEILECTB.
KoBaneHnTHas HemossipHas XuMu4eckas cBsi3b (149)

- DJNeKTpPOHHBIE H  CTPYKTypHBIE (POPMYJIBL
B3auMopelicTBue aTOMOB XUMHYECKUX 3JIEMEHTOB-

HEMETAJIOB  MeKay coboit -  obOpa3oBaHue
OMHAPHBIX COEIMHEHU HEMETAJJIOB.
DNEeKTPOOTPULIATETBHOCT. [NonsTHE 0

KOBJICHTHOH MOJIAPHOH CBsi3U (11)

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOHCTB XMMHUYECKHX 3JIEMEHTOB (3apsiiOB sizep
aTOMOB, YHCJIA DJIEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCJIO 3alOJHSAEMBbIX
3JEKTPOHHBIX CJIOEB, PAaaMyC aToMa, JJEKTPOOTPULATENBHOCTh, METAJUINYECKUE U
HEMETAJJIMUECKHe CBOICTBAa) B Mepuojax M rpynmnax (raBHbIX moarpynmax) llepuo-
OUYECKOH CUCTeMbl Xumudeckux sjaeMeHToB . M. Menpeneesa ¢ TOYKH 3pEeHUS] TEOPUHU
CTPOEHHsI aTOMa,

CPaBHUBATb CBOWMCTBA aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAaXOIAIIMXCA B OAHOM INEPUOAE
unu rasHoW noarpynne Ilepuonuueckoil cuctembl XuMHuuYeckux sseMmeHtos J[. H.
Mengeneesa (3apsAoB siA€p aTOMOB, YHCJA 3JIEKTPOHOB HA BHELIHEM 3JIEKTPOHHOM CIIOE,
YUCJIO 3aIOJIHAEMBIX 3JIEKTPOHHBIX CJIOEB, PaguyC aTOMa, OSJIEKTPOOTPULIATENBHOCTD,
METaJUTNYeCKUE 1 HEMETAJUINYECKUE CBOHCTBA);

JaBaTh XapaKTePUCTUKY XMMHMUYECKUX 3JIEMEHTOB IO uX nosoxeHuto B Ilepuogmdeckon
cucreMe xummuueckux sneMeHToB J[. M. MeHneneeBa (XMMHYECKHI 3HAK, MOPSAKOBBIN
HOMED, MEePUOA, IPyIIa, NOArPyNna, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE aToMa —
3apsA AOpa, YWCIO TPOTOHOB W HEWTPOHOB B siApe, oOmee YHCIO 3JEKTPOHOB,
pacrnpeneneHue JIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OTIPeNeNATh THII XMMUYECKOH CBSI3H 1O (POpMyJie BEIeCTBa;

MIPUBOAUTH IPUMEPHI BEILECTB C PA3HBIMU TUIIAMU XUMHUECKOH CBSI3HU;

XapaKTepU30BaTh MEXaHU3Mbl O0pa30BaHMs KOBAJEHTHOH CBs3W (OOMEHHBIN), MOHHOHN
CBSI3U, METAJIJTUYECKOHN CBSI3H,

YCTaHABJINBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U. COCTAB BEIIECTBA — THUI XUMHYECKOU
CBS3H,

COCTABJIATH (POPMYJIBI ONHAPHBIX COETUHEHH IO BAJIEHTHOCTH;

HAXOIUTh BAJICHTHOCTD 3JIEMEHTOB 110 (popMyie OMHAPHOTO COETUHEHHUSI.




BsaumoneiicTBie aTOMOB XHMMHYECKHX
3JIEMEHTOB-METAJUIOB MEKAY coOOH - obOpazoBaHHe
MeTaJNIMYeCKUX  KpuctawioB.  Ilonstue 0
MeTaJUINIeCKOH cBsi3U (11)

Tema 2. IIpocTbie BemecTsa (7 4acos)

- IlonoxeHue MeTaJuIOB M  HEMETAIOB B
NEPUOTUIECKON CHUCTEME XUMUYECKUX 3JIEMEHTOB
JA. H. Menneneesa. Baxnelimue mnpocTeie
BELleCTBA - MeTaJUIbl:  JKele30, aJIOMHUHUM,
Kamblui, MarHwii, Harpui, kammid. OOmme
¢dusnveckue cBoricTBa MeTaIOB (14)

- Baxseilmne npocThbie BEIIECTBA - HEMETAJLIBI,
o0pa3oBaHHBIE aTOMaMH KHCJIOPOZA, BOAOPOIA,
aszota, cepbl, ¢ochopa, yriepoma. CrocoOHOCTH
aTOMOB XHMMHYECKHX 3JIEMEHTOB K OOpa30BaHMIO
HECKOJIbBKUX TIPOCTBIX BELIECTB - AJUIOTPOITHS.
AnnotpornHeie MoguduKau Kuciopoaa, gpocdopa
U onoBa. Meramudeckue U HeMeTaNIMuecKue
CBOWCTBA MPOCTHIX BemecTB. OTHOCHTEIBHOCTH
IEeNeHUsT TPOCTBIX BEINeCTB Ha METaulbl U
HeMeTasubl (24)

- Iloctosnnas Asoranpo. KonuuecTBo BelecTsa.
Mone. MonsipHass Macca. MoJsIpHBIE — 00bEM
ra3oo0pa3HbIX  BemecTB. KpaTHble  eIUHHLIBI
KOJINYECTBA BEIIECTBA — MUJLUIMMOJb M KUJIOMOJIb,
MWUIAMOJIIPHasE W KWIOMOJSIPHAas —~ MacChl
BELIECTBA, MUUIMMOJISIPHBII W KUJIOMOJISIPHBIN
00BeMbI ra3000pa3HbIX BeLecTs (249)

UCIMOJIB30BATh TMPH XaPAKTEPUCTHKE BELIECTB TMOHITUS. «METAIbly, «IIACTHYHOCTDY,
«TETUIONPOBOJHOCTDY, «3NEKTPOIPOBOTHOCTHY, KHEMETAJJIbI», «AJJIOTPOTHUSY,
«aJUIOTPOTHbIE BUAOU3MEHEHHsI, MK MOAN(DHUKALMN», OMHUCHIBATH MOJOKEHUE 3JIEMEHTOB-
METAJUIOB U 3JIEMEHTOB-HEMeTauioB B Ilepronndeckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, kiacCU(pUIMPOBATh MPOCTHIC BEIIECTBA HA METAJUIBI U HEMETAJIIbI,
3JIEMEHTBI, ONPENEeNATh IPHHAIIEKHOCTb HEOPTaHWYECKUX BEINECTB K OIHOMY U3
U3yUYEHHBIX KJIACCOB — METAJUIBl I HEMETAJLIBL,

JOKa3bIBATh OTHOCUTEIBHOCTD AEJIEHHSI TPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJLIE,
XapaKkTepu30oBaTh o0mre GU3ndecKkue CBONCTBA METAJLIOB,;

YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKIY CTPOCHHEM aTOMa U XUMHUYECKOMH
CBSI3bI0 B IIPOCTHIX BEIECTBAX — METAJIAX M HEMETaJlIax;

OOBSICHATD MHOT0O0O0Opa3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJIIOTPOIIHS

OMHUCBHIBATH CBOHCTBAa BEIIECTB (HAa TNpUMepax MPOCTBIX BEIIECTB — METAUIOB U
HEMETAJIJIOB),
cobmomaTh MpaBuUja TEXHUKH O€30MacHOCTH TMPU MPOBEAEHUM HAOMIOIEHUHA U

71ab0pPaTOPHBIX OTBITOB,

HCIIOJIB30BATDh MPHU PCIICHUUN PACUHCTHLIX 3a4a4Y MOHATHA. «KOJIUYICCTBO BCIICCTBA», KMOJIbY,
«TOCTOSTHHAsE ABOTapO», «MOJIIPHAs Macca», «MOJSIPHBI OOBEM ra30B», «HOPMAaJbHbIE
YCIIOBUSIY;

NpoOBOAUTL pPaCUHECThbl C HUCMOJIB30BAHHUEM HOHSITUH, «KOJUYECTBO BCLICCTBaA», «MOJIApHadA
Maccay, KMOJIIPHBIN 00beM ra3oBy», KITOCTOSTHHAsE ABOTapOY.

-Pacuerst c UCTIOJIb30BAHNEM TIOHATHH

«KOJIMUECTBO  BEIIECTBA», «MOJIIPHAs Maccay,

«MOJIDHBIH ~ O0BEM  Ta3oB»,  «IOCTOSIHHAs

ABoraznpoy (24)

Tema 3. CoequHeHUS] XHMHYECKHX 3JIEMEHTOB UCTIONB30BAaTh MPH  XapaKTePUCTUKE BEIIECTB IOHATHUS. «CTENEHb OKHCICHHS,
(14uacos) «BAJICHTHOCTB», «OKCHIBD», «OCHOBAHMS», «INEJIOYM», «KAYECTBEHHAs PEaKLUsy,
-CteneHp  okucieHus. OnpepeneHHe CTENeHH | KMHIUKATOP», «KHCJOTBI», KUCJIOPOACOAEpPIKAIUE KHUCJIOTBD), «OECKHCIOPOIHBIE




OKHUCIICHHs 3JIEMEHTOB IO XHUMHYECKOH (opmyle
coennaenusi. CocraBnerne Qopmyn OHHAPHBIX
coeanHeHu, o0mmii criocod ux HasbiBaHU (11)
-bunapHble  CcoenmWHEHMS: OKCHUABI, XJIOPHUBI,
cynmepunet u ap. CocraBneHue wux (Hopmyd.
[IpencraBurenn OKCHAOB: BONA, YIJIEKUCIHBIN ra3 u
HeraimeHass M3BeCTb. lIpencraBUTENH JETydux
BOJIOPOIHBIX ~ COCAMHEHWH:  XJOPOBOXOPOX M
ammuax (1q)

-OcHoBaHw, uX COCTaB u Ha3BaHMSL.
PactBopumocTe ocHOBaHuii B Bome. TaOmmua
pPacTBOPUMOCTH THAPOKCHIOB W COJeH B BOJE.

IIpencraBurenu 1ego4Yel: TUAPOKCUABI HATPHS,
kanuss W KaablusA. IIoHATHE O Ka4yeCTBEHHBIX
peakuusax. Huaaukaropel. HM3meHeHue oOKpacku

WH/IMKAaTOPOB B IIeN0YHOH cpene (149)

- Kucnoter, ux cocras u HazBanusi. Kitaccudukarmst
kucjoT. IlpencraButenu KUCIOT: cepHasi, COJIsHasI
u asorHas. M3MeHeHHe OKpacku HHIUKATOPOB B
KHCJIOTHOH cpene (24)

- Conu kak NpOU3BOJHBIE KUCJIOT U OCHOBAHUI.
Hx cocraB u HaszBanus. PacTBOPUMOCTL COJiell B
Bozme. llpencrasurenu cojeil: Xxjopun HaTpus,
kapOonat u pocdar kamprus (24)

- AMopdHBIE M KPUCTAJUIMYECKUE BEINECTBA.
MexMonekyasipHble B3aUMOJICHCTBHUSL. Tunbl
KPUCTAJUIMYECKUX pELIeTOK: HOHHAasA, aTOMHasd,
MOJIEKYJIApHasT M MeTallinyeckas. 3aBUCHMOCTb
CBOICTB BELIECTB OT THIIOB KPUCTAUIMUECKUX
pewerox (149)

- BelectBa MOJEKYJNAPHOrO U HEMOJEKYJISPHOTO
CTpOEHHMsl. 3aKOH IIOCTOSIHCTBA COCTaBa  JJIs
BEIIIECTB MOJICKYJIIPHOTO cTpoeHus (11)

-Huctele BemecTsa U cMmecu. lIpumepel >KUAKHX,
TBEPAbIX M ra3000pa3HbIXx cMmecel. CBoiicTBa

KUCJIOTBI», «KHUCIIOTHASI Cpefay, «IIeJOvYHasi cpeaay, KHeUTpanbHas cpena», «mkama pH»,
«conm», «aMmop(dHBIE BEIIECTBa», «KPHUCTAJUIMYECKHUE BEIIECTBA», «(KPUCTAJIMYECKAs
peleTka», «MOHHAsI KPUCTAIIMYECKAsl PELIeTKay, «aTOMHAsl KPUCTAJUTHUYECKAsT PEIeTKay,
«MOJICKYJIIpHAsl ~ KPUCTAJUTMYUECKAsT  peIIeTKa», «MeTaJuIM4ecKass KPUCTaLUTHYecKas
peleTKa», KCMEeCHy,

KJIacCU(UIIUPOBATh CJOXKHBIE HEOPraHMYECKHe BEIIeCTBa I10 COCTAaBy HAa OKCHUIBI,
OCHOBAHUS, KHUCJOTHI M COJIM, OCHOBAHUS, KUCJIOTbI M COJH MO PACTBOPUMOCTH B BOJIE,
KHCJIOTBI IO OCHOBHOCTH U COZIEPKaHHUIO KHUCJIOPOA,

OTPEAENATh MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIECTB K OJJHOMY U3 U3YYEHHBIX KJIACCOB
(oxcuapl, NeTyune BOAOPOIHbBIE COSTUHEHHSI, OCHOBAHUSI, KUCIIOTBI, COJIN) TIO (OpMyJIE;
OMKCHIBATH CBOWCTBA OTHENbHBIX TNPEACTaBUTENICH OKCHIOB (HA TpUMEpPe BOJBI,
YTJIEKUCIIOTO ra3a, HeTalleHOH M3BECTH), JIETYYHX BONOPOIAHBIX COSAMHEHUN (Ha mpumepe
XJIOPOBOAOPOJAa M aMMHaKa), OCHOBaHWI (Ha TpUMepe TUAPOKCUIOB HATPHS, Kaius U
KaJbLKsA), KUCIOT (Ha MPUMepe CEPHOM KHCIIOTHI) U Cojiel (Ha mpuMepe XJIOpUaa HaTpus,
kapOoHaTa kanbius, ¢pocdara KaibLus);

OTPEAENATh BAJEHTHOCTh M CTENIEHb OKHCIICHHS 3JIEMEHTOB B BELIECTBAX;

COCTaBJISITH (POPMYJIBI OKCHIOB, OCHOBAHUH, KUCJIOT U COJIH MO BAJIGHTHOCTSIM U CTENICHIM
OKHUCJICHUSI 3JIEMEHTOB, a TaKXKe 3apsaaM HOHOB, YKA3aHHBIM B TaOJIMIIE PaCTBOPHUMOCTH
KHCJIOT, OCHOBaHHUH U COJIeH;

COCTaBJISITh HA3BaHMSI OKCHIIOB, OCHOBAHWH, KUCJIOT U COJICH; CPAaBHUBATH BAJIEHTHOCTH U
CTEeTIeHb OKHUCJICHUSI, OKCUIbI, OCHOBAHUSI, KUCJIOTBI U COJIU TIO0 COCTABY;,

UCTIOJIB30BATh TAOJUIy PACTBOPHUMOCTH IS OTIPENEICHUST PACTBOPHUMOCTH BEIIECTB;
YCTaHABJIUBATh TEHETHUYECKYIO CBA3b MEXKIY OKCHAOM U THIPO-KCHIOM H HaobOpoT;
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKAY CTPOSHUEM aTOMa, XUMHYECKON CBS3BIO U THUIIOM
KPUCTAJUIMYECKON PELIETKH XUMUYECKUX COCIUHEHUI,

XapaKTepPU30BaTh ATOMHBIE, MOJIEKYJISIPHbIC, MOHHBIC METAJUTMYECKUE KPUCTALTHYECKIE
pEeLIEeTKH; Cpeay pacTBOpa ¢ MOMOIIbIO mKanbl pH;

MPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTAJUTMIECKON PEIIeTKH,

MPOBOANTL HAOJIOAEHHS 3a CBOWCTBAMHU BEIIECTB U SIBJICHUSMH, MPOUCXOISALIIUMU C
BEIIECTBAMHU,

cOOJIOAaTh MpaBUIa TEXHUKH O0€30MaCHOCTH NPH MPOBEACHUH HAOIIOICHHI U OIBITOB;
UCCIIEIOBATh CPeNy PacTBOpa C MOMOINBI0 WHAWKATOPOB, SKCIIEPHUMEHTAIBHO Pa3iiMyaTh
KUCJIOTHI M LIEJIOYH, TIOJIb3YSICh HHIUKATOPAMH,

UCTIOJIb30BATh MPHU PEIICHUH PACYETHBIX 3a7ad IMOHSTHUS «MaccoBas NOJA 3JIEMEHTa B
BEIECTBE», «KMACCOBAs IOJIsI PACTBOPEHHOTO BEIECTBA», «O0OBEMHAsI AOJsI ra3000pa3HOro




YHCTHIX BemecTs u cmeceil. x cocras (14)

- Maccosast 1 00beMHast JOJIM KOMIIOHEHTA CMECH.
Pacuernl, cBsi3aHHBIE C WCIOJB30BAHUEM IOHSTHUS
nodst (24)

-IIpakTyeckasn padora

«OuucTKa 3arps3HEHHON MoBapeHHOoH commy (149)
-IlpaxkTHyeckas padora «Pacuer maccoBoil nonu
PAacTBOPEHHOTO BeIecTBa B pacTBopey (19)

BE€HICCTBAY,
NPpOBOAUTL PACHETBI C UCITOJIb30BAHUEM MMOHSATHI «MAacCOBasl HOJIS 3JIEMEHTA B BCLICCTBEY,
«MacCoBas A0JIA paCTBOPEHHOTO BEIICCTBAY, «oOBbeMHAs JOJIA ra3006pa3Horo BCIICCTBA».

Tema 4. U3meHeHus, npoucxoasime ¢
BemecTBamu — 10 yacos

-ITonsiTue SIBJICHUMN KaK U3MEHCHUH,
MPOUCXONAIIMX € BemecTsamu.  fABneHus,
CBSI3aHHBIE C HU3MEHEHHUEM KPHUCTAJUIMYECKOIO

CTPOEHHS BEINECTBA MPH MOCTOSTHHOM €r0 COCTaBe,
¢usnveckue siBneHus. PuU3NUECKUE SIBICHHUA B
XUMHH: IVCTUIUISLIHS, KPHUCTAJLTH3ALHA,
BbINTAPHBAHNE u BO3TOHKA BEIIIECTB,
ueHTpudyruposanue (14)

-SIBneHus, CBsI3aHHbIE C W3MEHEHHEM COCTaBa
BEIIECTBA, - XUMHUYECKHe peakuuu. llpusHaku u
yCIOBHUSL ~ NMPOTEKAHUs] XUMHUYECKUX  PEaKIMH.
ITonsitne 06 3K30- ¥ YHIOTEPMHUYECKUX PEAKIUSX.
Peakiun TOpEeHUst KaK  4YacTHBIU cly4ail
SK30TEPMHUYECKHX  PEAKLUUH, MPOTEKAIIUX C
BbIeneHueM ceeta (1)

-3aKOH COXpaHEHHMs MacChl BEIIECTB. XHUMHUYECKHUE
ypaBHEHMSI. 3HaueHne WHJIEKCOB u
k03¢ pumeHTOB. CocraBienune ypaBHEHH
XUMHYEeCKUX peakuuit (14)

-PacyeTel M0 XMMHUYECKMM ypaBHEHUsM. PemeHue
3ama4 Ha HAaXOXJIEHHE KOJMYECTBA BELIECTBA,
Maccbl WIM O0bEMa TPOAYKTa PEaKUUH IO
KOJIMYEeCTBY  BEINECTBA, Macce WM O0BEeMy
HCXOJTHOTO BELIECTBA. PacueTsl ¢ MCIONb30BaHUEM
TOHSTHSI «JIOJIST», KOTJIAa HCXOJHOE BEIECTBO AAHO B

KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUE PEAKIHU MO YUCITYy M COCTaBYy HCXOOHBIX BCHICCTB U
MPOAYKTOB PeaKIuy, TerioBoMy 3G (PeKTy; HaNpaBIeHUIO MPOTEKAHUS PEAKIINU, YIACTHIO
KaTaJIn3aTopa;

UCTIONB30BaTh TAOJHIy PACTBOPUMOCTH MJISI ONPENETCHUS BO3MOXKHOCTU TPOTEKAHUS
peakuuii oOMeEHa, 3JEKTPOXMMHUYECKHHA psf HanpsDKeHUH (aKTUBHOCTH) METAJJIOB IS
ONpeaAcICHNUA BO3MOXKHOCTU TMPOTCKAHUA peaKLII/Iﬁ MECXKAY METaJUlaMu W BOJAHBIMH
pacTBOpaMH KHUCJOT U COJEH;

Ha6.]'II-O,[[aTb U OMUCBIBATL MPU3HAKU WU YCJIOBUA TECUCHHUA XUMHUYCCKHX peaKLII/IfI, Ae€JaThb
BBIBO/IBI HA OCHOBAHHMHU aHAJIN3a HAOJIOEHNH 32 SKCIIEPHUMEHTOM,

NPpOBOAUTL PACHETHI IO XUMHUYCCKUM YPABHCHHUAM HAa HAXOXICHUEC KOJTMYICCTBA, MACChI WJIH
0o0BbeMa MPOIAYKTA PEAKLUH 1O KOJMYECTBY, Macce MJIM OObEMYy HCXOIHOTO BEIIECTBA; C
UCIOJIb30BAHUEM TOHATHUS «JO0JI», KOTJa MCXOJHOE BELEeCTBO JAHO B BUJAE PacTBOpa C
3aaHHOM MacCCOBOM A0JIeH paCTBOPEHHOI'O BEIECTBA UJIN CONEPKUT OMPENEIECHHYIO OO
pUMeCei.




BHJI€ pacTBOpa C 3aJaHHOH MAacCOBOH mAoJied
pPacTBOPEHHOrO  BEIIECTBA  MJIM  COAEPIKUT
OTIPENEICHHYIO JOJI0 puMeceit (24)

-Peakuun pasnoxenus. Ilonsatue o ckopoctu
xumuueckux peakuui. Karanusatopsl. ®@epMeHTHI

(14)
-Peaxiuu COEIMTHEHMUS. Karanutuueckue a
HekatajquTudeckue  peakuuu.  OOpatumble U

HeoOpaTumble peakunu (1)

-Peakiiuu 3amernenys. DNEKTPOXUMUYECKU psif
HaNpPsDKEHUN METalIOB, €ro MCMOIb30BaHUE JJIs
IIPOrHO3UPOBAHUS BO3MOXKHOCTH MTPOTEKAHUS
peaxkLuil MexXy MeTalslaMi U pacTBOPaMHU KUCTIOT.
Peax1in BeITECHEHUS OJHUX METAJIOB U3
PacTBOPOB HX coyiell IPyruMu Metauiamu (14)
-Peakunn oOmena. Peakin HefTpanu3aum.
YCnoBHs MPOTEKAHUs peakuii oOMeHa B
pactBopax a0 koHua (14)

-Tuner XuMuueCKUX peakuuii (10 MPU3HAKY «IHCIIO
U COCTaB MCXOJHBIX BEIIECTB U MPOAYKTOB
peakuuu») Ha TpUMEpe CBONCTB BOABL Peakiius
Pa3JIOKEHHUs] - DJEKTpoau3 Boxabl.  Peakuuu
COEJIMHEHHs - B3aUMOJIEHCTBHE BOJbI C OKCUIAMU
METaJJIOB U HeMeTalsioB. IIoHsATHE «TUIPOKCUIBD).
Peakuun 3amenieHust - B3aMMOJEHCTBHE BOIBI C
LIEJIOYHBIMU U I€JOYHO3EMENbHBIMU MeTalJaMu.
Peakiun  oOmena (Ha TpuMepe  THAPOJH3A
cyabdrna amoMuHs 1 Kapouna kanbuus) (14)

TemaS. Teopus 31eKTPOIUTHYIECKOH
AHCCOLHALIMH H CBOHCTBA KJIACCOB
HEOpraHu4ecKux coeaMHeHui (22 1)
-ITonsTHE 00 3NMEKTPONUTHIECKON JUCCOLMALINH.
DNEKTPONUTHI U HEANEKTPOIUTHI (11)
-MexaHu3Mm AuccoLuanum 3IeKTPOIUTOB C
Pa3JIMYHBIM TUIIOM XUMHUYeCkol cBs3U. CTeneHb

HUCIOJIB30BATh TIPU XAPAKTCPUCTUKE HpeBpaH_IeHI/Iﬁ BEILICCTB TIOHATHUA. «PACTBOP»,
COJICKTPOJIUTHUYUCCKAA OUCCOUHALIUAY, «KBJICKTPOJIUTBD), KHEIJICKTPOJIUTBD», «CTCIICHb
JUCCOLIMAITULID, «CUJIBHBIC  BJICKTPOJIUTLID?, «cnadbie SJICKTPOJIUTBD, KKATHUOHBI,

«aHHUOHBD», KKUCJIOTBD), KOCHOBAHUA», KCOJIN», KMOHHBIE PEAKIIUNY, ((HeCOJ'IeO6pa3y1'OH.II/Ie
OKCHUABD», «coneo6pa3yfomne OKCUAbD», «OCHOBHBLIC OKCUALD), «KHCJIIOTHBIE OKCHIbD»,
«CpeaHuc  COJIn», (KKHUCJIBIE  COJINY, «OCHOBHBIC  COJIN», «TeHeTHYeCKUHI paa»,
KOKHUCJHUTCIBbHO-BOCCTAHOBUTCJILHBIC peakuunm», KOKHUCJIUTECIIbY, «BOCCTAHOBUTCIIbY,




BJEKTPOIUTHUYECKOH nuccounauuu. CuibHbIe U
cnabblie 371eKTponuTHI (11)

-OCHOBHbIE MOJIOXKEHUS TEOPUU
3AeKTposIuTHYecKor nuccounanyn (1)

Honnble ypaBHEHUS peakUuil. Y CIOBUsA
NPOTEKAHUS PeaKLUN OOMEHa MEXKAY
3JIEKTPOJIMTAMHU 10 KOHLA B CBETE HOHHBIX
npencrasiaennii. Kiaccudukanmst H'OHOB U UX
cBoiicTBa (24)

-Kucnorsl, ux knaccudukanms. Jlucconuanus
KHMCJIOT U UX CBOWCTBA B CBETE TEOPUU
3JIEKTPONIMTHYECKON aucconuanuu. Monekysipable
Y MOHHbIE YPABHEHUsl peakLuil KUCIIOT.
B3aumonelicTBue KUCIOT ¢ METAJIAMHU.
DNEeKTPOXUMUYECKUI psifl HANPsKEHUH METalIoB.
B3aumonelicTBue KUCIOT ¢ OKCHIAMU METAJLIOB.
B3auMopelicTBre KUCIOT C OCHOBAHUSAMHU - PEAKLIUSA
HelTpanusauuu. BzauMoneincresue KUcioT ¢
comsimu. Mcnonb3oBanue TabIuIbl paCTBOPHUMOCTH
IUIs1 XapaKTepUCTUKH XUMUYECKUX CBONCTB
KHCJIOT(2 1)

-OcHoBanus, UX Kiaccudpukanys. Juccounarnus
OCHOBAHUH U UX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJIMTHYECKON JUCCOLIUALUH.
BzanmozelicTBre OCHOBaHUM C KUCJIOTAMH,
KHCJIOTHBIMH OKCUAAMHU U COJsIMU. Mcrionb3oBanue
TaOJIUIBI PACTBOPUMOCTH IJIS1 XaPAKTEPUCTUKU
XUMHMYECKUX CBOWCTB OCHOBaHUM. Pa3noxxeHue
HEPaCTBOPHMBIX OCHOBaHMUH NPU HarpeBaHUM (24)
-Conu, ux knaccuukanys U AUCCOIHATIHS
Pa3MUYHBIX TUTIOB coJiel. CBOMCTBA COJieH B CBETE
TEOPHUH 3JIEKTPOIUTUYECKON TUCCOLUALIUH.
B3aumonelicTeue cosell ¢ MeTalIaMH, YCJIOBUs
MPOTEKaHUs STUX peakuil. Bzaumonelicteue conen
C KHCJIOTAMH, OCHOBAHUSIMU U COJISIMH.

«OKHCIIEHUEY», KBOCCTAHOBIIEHUEY,

OIUCHIBATH PACTBOPEHME KaK (PU3NKO-XUMHUECKHUI MPOLIECC;

WUIIOCTPUPOBaTh NPUMEpPaMU OCHOBHbIE TOJIOXKEHHs TEOPUU  BJIEKTPOJIUTUUECKOHN
IVCCOLMALINY, TEHETHUECKYI0 B3aUMOCBSI3b MEKAY BellecTBaMHU (IIPOCTOE BEINECTBO —
OKCHJT — THIPOKCHUI — COJIb),

XapaKkTepHU30BaTh OOINE XUMHUUECKNE CBONCTBA KUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT,
OCHOBAaHMHN U COJIEW C TMO3ULUUNA TEOPUH BJIEKTPOJIUTUYECKON AUCCOLUALMH, CYLUIHOCTb
SJEKTPOJIMTHYECKON JUCCOLMALMU BELIECTB C KOBAJIEHTHOH MOJAPHOM W HOHHOHN
XUMHUYECKOMN CBA3bI0; CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIN;

MPUBOAUTHL MPUMEPhl PEaKLUi, MOATBEPKAAOINUX XUMUYECKHE CBONCTBA KHUCIOTHBIX U
OCHOBHBIX OKCHJOB, KHCIJIOT, OCHOBaHMH M COJIeH; CYIeCTBOBAHHE B3aMMOCBS3H MEXIY
OCHOBHBIMHM KJIACCAMHU HEOPTaHUYECKUX BELIECTB;
KJIacCU(UIIUPOBATh XUMHYECKHE PEAKIUH IO
3JIEMEHTOB, O0PA3yIOIINX PEarupyroIne BeIecTBay,
COCTaBJISITh YPABHEHUS 3JIEKTPOJUTUYECKOM NHUCCOLMALIUM KHUCJIOT, OCHOBaHUI U coJeli,
MOJIEKYJIApPHBbIE, TOJHBbIE M COKpAlllEHHble HOHHbIE YpPaBHEHMsI peakLUil ¢ ydacTHeM
3JIEKTPOJIUTOB; YPaBHEHHUSI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM, HCIIONb3YsI METO]
3JIEKTPOHHOrO 0OanaHca;, YpaBHEHUs PEAKLMH, COOTBETCTBYIOIIUX ITOCIEAOBATENIbHOCTH
(«uemouke») mpeBpalleHuii HEOPraHUIECKHUX BELIECTB PA3IMYHBIX KJIACCOB;

ONpeAeNsaTh OKHUCIUTENb U BOCCTAHOBHUTENb, OKWUCJIEHME M BOCCTAHOBJIEHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLX;

yCTaHaBJIMBATh IPUUHNHHO-CJIEICTBEHHBIE CBSI3U: KJIaCC BELIECTBA — XUMHUYECKHE CBONCTBA
BEIIIECTBA;

HAaOJIIOaTh U OIMHUCHIBATh PEAKIHMHU MEXAY 3JIEKTPOJUTAMH C TOMOIIBI) €CTECTBEHHOTO
(PyCCKOro MM POJHOTO) SI3BIKA U SI3bIKA XUMUU,

MIPOBOAMTL OMBITHI, MOATBEPXKIAIOLINE XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYEeCKUX BELECTB.

«U3MEHEHUI) CTeNeHEHd OKHCJICHMS




Hcnonp3zoBanne TaOIHULIbI PACTBOPUMOCTH IS
XapaKTEPUCTHKN XUMHUYECKUX CBOWCTB coyel (24)
-O6001menue cBeaeHuin 00 OKCHIAx, UX
KJIacCU(UKALIUN U XUMHUYECKHUX CBOICTBAX (24)
-I'eHeTH4eCcKHe PsAIBI METAJUIOB 1 HEMETAJLIOB.
I'enerndeckas CBsI3b MEXKAY KIacCaMH
HEOPraHMYECKUX BEIecTB (34)
-OKHCIUTENPHO-BOCCTAHOBUTEIbHBIC PEAKLIHH.
OxucnuTenb 1 BOCCTAHOBUTENb, OKUCIEHIE U
BOCCTaHOBJICHHE (24)

- CocTaBneHne ypaBHEHHH OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI METOIOM
3JeKTPOHHOTO Oananca (249)

-CBoiicTBa MPOCTHIX BELIECTB - METAJJIOB U
HEMETAJUIOB, KUCJIOT U COJIeH B CBETE
NPEACTaBICHUN 00 OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX Mporeccax (24)

Xumus 9 kaacce (70 4, 24 B HeeJ110)

Tema 1. O0masi xapakTepUCTHKA XHMHYECKHX
3JIEMEHTOB H XUMHYECKHUX PeaKIuil.
Ilepuoanueckui 3axoH 1 Illepuoanueckas
cHCTeMa XUMHYecKHXx daemenTos /I, U.
Menpeneesa (10 1)

-XapakTepUCTHKA HJIEMEHTA IO €ro MOJOKEHUIO B
Ilepuoanyeckon cuCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menpneneesa (24)

-CBolicTBa OKCHIIOB, KMCJIOT, OCHOBAaHWH U COJIeH B
CBETE TEOPUHU DJIEKTPONUTHUECKON TUCCOLUALIUN U
OKHUCIIeHUsI-BoccTaHOBIEHHS (11)

- IlonsTHE O NEePEeXOaHBIX 3JIEMEHTAX.
AmdoTrepHOCTD. | 'eHEeTHUECKHI Psil IEPEXOTHOTO
snemeHTa (249)

-Ilepunoanyecknii 3akoH u llepuoanyeckas cucrema

HCTIOJIb30BATh NMPU XaPAKTEPUCTUKE MPEBPALLEHNUN BEIIECTB MOHITUS. «XUMHUYECKAsI
pPeaKIusy, KPEaKLUU COSTUHEHUSY, PEaKLUN PA3IOKEHUSD», KPEeaKIIH OOMEeHay,
«peaKLny 3aMELIEHUs», KPEAKLMU HEUTPaATU3aLUNy, «3K30TEPMUUECKUE PEAKLINIY,
«HAOTEPMUYECKIE PEAKIIUNY, KOOpATUMBbIE PEAKIIUNY, KHEOOPATUMBIC PEAKIIHI,
COKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIMIY, KTOMOT€HHBIE PEAKLIMNY, KTE€TEPOreHHbIE
peaKLN», KKaTAJTUTUUYECKUE PEAKLIUN», KHEKATATUTUYECKUE PEAKIIUNY, KTEILIOBOM

3¢ PeKT XUMUIECKOI PeakIIuny, «CKOPOCTh XUMHUECKOH PEeaKInmy, «KaTaIH3aTopy;
XapaKTepU30BaTh XUMUUYECKUE DJIEMEHTBI 1—3-ro NepruoaOB MO UX MOJIOKEHUIO B
Ilepuonnueckoii cucreme xuMmuueckux 3emMeHToB J{. . MeHnneneeBa: XUMHUUECKUN 3HAK,
MOPSAKOBBIN HOMED, MEPHUOJ, TPYIINa, NOArPyNNa, OTHOCUTEIbHAs aTOMHAs Macca,
CTpOEHHE aToMa (3apsz siIpa, YUCIIO MPOTOHOB U HEHTPOHOB B sizpe, 00Iee Yncio
3JIEKTPOHOB, PACIPEAENICHNE SJIEKTPOHOB M0 3J€KTPOHHBIM CJIOSIM, POCTOE BEILECTBO,
(dopMyJia, Ha3BaHUE U THIT BBICIIIETO OKCHAA U THAPOKCH/IA, JIETY4Ero BOIOPOIHOTO
COeMHEHUs (17151 HEMETAJIJIOB));

XapaKTepU30BaTh OOIINEe XUMIUECKHE CBOHCTBA aM(POTEPHBIX OKCUJIOB M THIIPOKCHJIOB,




xummrdeckux 3semenToB [[. U. Menneneesa (14)
-XuMH4ecKast OpraHu3aLns >KUBOW U HEXKUBOU
npupoabl. XUMUYECKUI COCTAB Apa, MAHTUHU U
3€MHOH KOPbl. XMMHYECKHUE DJIEMEHTHI B KJIETKAX
JKUBBIX OPraHu3MOB. Makpo- U MUKPO3JIEMEHThI
(14)

-O000mmenune cBeeHNH O XUMUYECKHX PEaKIUsIX.
Knaccugpukanust XAMUYECKIX PEeaKIIHil o
Pa3JIMYHBIM NIPU3HAKAM: KUHCJIO U COCTaB
pearupyromux 1 00pa3yroIuXcs BEIIECTBY,
«TETUIOBOM 3P PEeKT», HANPABICHUE», KU3MEHEHHE
CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, O0pa3yroIINX
pearupyromue BerecTsay, «haszay,
«HCTIONB30BaHME KaTanuzaTtopay (149)

-IloHATHE O CKOPOCTH XUMUYECKOU PEaKLINU.
DakTOphl, BAUSAIOLINE HA CKOPOCTb XUMUYECKUX
peakuuii. Katanuszarops! u karamu3. MTHrHOUTOPHL
AHTHOKCHUAAHTHI (249)

NPUBOIUTE IPUMEPHI PEAKLNH, TOATBEPKAAIIINX XUMUYECKHE CBOWCTBA aM(DOTEPHBIX
OKCHUOOB U FI/II[pOKCI/II[OB;

aaBaThb XapaKTepI/ICTI/IKy XUMHUYCCKUX peaxunﬁ 10 LII/IC.]'Iy u COCTaBy NUCXOOHBIX BCIICCTB U
MPOAYKTOB PEAKIINH, TeIJIOBOMY 3 (DeKTy; HApaBICHUIO MPOTEKAHUS PEAKIUY,
W3MEHECHUIO CTENICHEN OKHUCJICHUS DJIEMEHTOB, arperaTHOMY COCTOSIHUIO MCXOHbBIX
BELLECTB, YYaCTHIO KaTaJIU3aTopa,

OOBSICHATD M MPUBOAMUTH PUMEPHI BIHMSIHUA HEKOTOPHIX (PakToOpoB (mpupona
pearupyroLyx BEeIECTB, KOHIIEHTPALMs BELIECTB, JAaBJICHUE, TEMIIEPATypa, KaTaJIu3aTop,
HOBerHOCTb COHpI/IKOCHOBeHI/Iﬂ peampy}omnx BeH_IeCTB) Ha CKOpOCTb XUMHUYCCKUX
peakLuii;

Ha6J'IIOI[aTb U1 OMMHUCHBIBATH ypaBHeHI/Iﬂ peaxunﬁ MG)K,[[y BCIIECTBAMU C ITOMOIIIBIO
€CTECTBEHHOTO (PyCCKOTO UJTH POTHOTO) SI3bIKA U SI3bIKA XUMUH,

HpOBOI[I/ITb OIIBITHI, HOI[TBGp)KI[aIOH_II/Ie XUMHUYCCKHEC CBOﬁCTBa aM(I)OTeprIX OKCUI0B U
FI/II[pOKCI/II[OB; 3aBUCUMOCTDH CKOpOCTI/I XI/IMI/ILIGCKOI\/'I peaKLII/II/I oT paSHH‘{HbIX (I)aKTOpOB
(mpupona pearnpyroLnx BeIeCcTB, KOHIEHTPALUS BEIIECTB, AaBlIEHIE, TEMIIEPaTypa,
KaTaJIn3aTop, MOBEPXHOCTh COMPUKOCHOBEHHS PEArHPYIOIIUX BEIECTB).

Tema 2. Metanibi (16 1)

-ITonoxenune meramwos B Ilepuonuueckoii cucreme
xumMudeckux ajeMmeHToB /. U. Menneneena.
-Merannanueckast KpUCTAJUTHYECKast pelueTka u
MeTaJuIndecKasi XuMuieckas cBsizb. O0miue
¢dusnveckue cBolicTBa MeTaIoB (14)

-CrunaBbl, UX cBOMWCTBA M 3Ha4YeHue (14)
-X1MMHUYECKHE CBONMCTBA METAJIOB KaK
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE MX MOJIOKEHUS
B 3JIEKTPOXUMHYECKOM PSIy HAMPSKEHHH
MeTaJuIoB (24)

-Koppo3zust meramios u criocodsr 60pbObI ¢ HElt
(14)

-Mertasbl B mpupoae. O0mue crnocoOb! ux
nonyuenus (1)

- O0mas xapakTepuCTHKa 3JIEMEHTOB | rpymIib!
ryaBHON noarpynnel. HaxoxxneHue B npupone.

HCIOJIb30BAaTh IPU XapaKTEPUCTUKE METAJUIOB U UX COEANHEHUN MOHATUS: «METAIIbD»,
«psiZl aKTUBHOCTU METAJJIOBY, «IIEJOYHbIE METAIUIBLY, «ILET0YHO3EMENbHbIE METaJIIbD?,
HCIOJIb30BATh UX MPU XapaKTePUCTHKE METAJIIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKUX
3JIEMEHTOB-METAJUIOB (IEJIOYHBIX METAJUIOB, MArHHS, KaJbLIMs, AIFOMUHMS, JKeJIe3a) 1o UX
nonoxenuto B [lepuoandeckoii cucreme xumuueckux snemenTos 1. 1. Menneneesa
(XUMHUECKUH 3HAK, MOPSAKOBBII HOMEp, IEPHUON, TPYIA, TOATPYIIA, OTHOCHTEIbHAS
aTOMHas Macca, CTPOCHHE aToMa (3apsn sipa, YUCIO MPOTOHOB U HEUTPOHOB B siZpe,
oO111ee YMCIIO 3JIEKTPOHOB, PACIIPeesIeHUE HIEKTPOHOB 10 SJIEKTPOHHBIM CJIOSIM), TIPOCTOE
BEIECTBO, (OpMyIIa, Ha3BaHHME U THIT BBICLIETO OKCHIIA M THIPOKCUIA);

HA3bIBATh COEITMHEHHSI METAJJIOB M COCTABIISITh X (DOPMYJIBI IO HA3BAHUIO,
XapaKkTeprU30BaTh CTPOSHHE, O0IMe Pr3HUecKrue U XUMUYECKUE CBOHCTBA MPOCTHIX
BELIECTB-METAJLIOB;

OOBSICHATDH 3aBUCHMOCTH CBOWMCTB (MJIH MPECKA3bIBATh CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-
METaJUIOB (paguyc, METAUIMUECKHE CBOHCTBA 3JIEMEHTOB, OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOHCTBA JIEMEHTOB) M 00pa3yeMbIX HMU COSAMHEHUH (KUCIOTHO-
OCHOBHbBI€ CBOIMCTBA BBICUIUX OKCHUAOB U MMIPOKCHOB, OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA) OT nmosioskeHus B [lepuoandeckoli cucreme Xummudeckux smemenTos J1. W




O6wume cnocobbl nx nonyyeHns. CTpoeHne aToMoB. MeHaeneesa;

LLlenoyHble MeTanbl — NPOCThble BELecTBa. onucbiBaTb 06LLME XMMUYECKME CBOWCTBA META/INIOB C NMOMOLLbI eCTECTBEHHOIO (PYCCKOro
BaxkHeline coefMHEHNS LLENOYH XX METANIOB —  W/IW POAHOTO) A3biKa U A3bIKa XUMUN;

OKCUAbl, TMAPOKCUABI 1 conu (Xnopuasl, COCTaBNATb MO/MEKYNSAPHbIE YPaBHEHUS peakLUii, XapaKTepu3yLNX XuMmnieckme
Kap6oHaTbl, Cynb(aTbl, HATPATbI), X CBOICTBA M CBOIACTBA METaNNO0B U UX COeMHEHUIA, a TaK)Ke 3N1eKTPOHHbIe ypaBHEHMS MPOLECCOB
npUMeHeHWe B HAPOAHOM Xo3slicTBe. KanuiiHble OKWC/EHUA-BOCCTAHOB/IEHUS;

yao6peHns(44) yPaBHEHWSA 3M1EKTPONIMTUYECKON AMuccoumannm; MoneKynsipHble, NOAHbIE N COKpPaLleHHble
-061as XxapakTepucTnka anemeHToB Il rpynnsbi NOHHbIE YPaBHEHUS peakLuii ¢ y4acTeM 3/1eKTPOUTOB;

rnaBHoi noarpynnsl. CTpoeHne aTOMOB. yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3M MeXAYy CTPOEHWEM aToMa, XMMUYECKO
LLlenoyHo3emesibHble MeTaNbl — MPOCTble CBAI3bl0, TUMOM KPUCTANIMYECKOI pelleTKN MeTanioB 1 UX CoefuHeHU, UX 06LL MMM
BellecTBa. BaxHeliwne coefnHeHNs (PM3NYECKUMU U XUMUYECKMU CBOINCTBAMMU;

LLLe/IOYHO3EMENbHbIX MeTan/0B — OKCUAbI, OMUCbIBATb XMMUYECKME CBONCTBA LLEMNOUYH XX U LLLENOYHO3EMENbHAXX MEeTaNN0B, a TakXe
TMAPOKCUABI N conu (XNopuabl, KapboHaThl, aNtlOMUHNS 1 XKenesa n UX COeMHeHNIA C MOMOLLbIO A3blKa XUMUU;

HUTPaTbIl, cynbdaThbl, PoctaTbl), UX CBOINCTBA U BbINONHATb, HA6MOAATL U ONUCLIBATb XMMUUYECKUNIA 3KCMEPUMEHT MO pacrno3HaBaHUIO
NnpUMeHeHNe B HAPOJHOM X03siicTBe (24) Ba)KHEMLLMX KaTUOHOB MEeTannoB, rMApPOKCUA-NOHOB;

-AntoMuHuiA. CTpoeHne aTtoma, pusnmyeckne u 3KCNepuMeHTanbHO MCCnef0BaTh CBOMCTBA METANNIOB U UX COeIMHEHWIA, pellaThb
XVMWUYECKME CBOINCTBA NPOCTOr0 BeLLecTBa. 3KCNepurMeHTanbHbIe 3aaun no Teme «MeTannbl»;

CoeiMHeHNS anNtOMUHNUS — OKCUJ U TUAPOKCUA, UX  OMUCLIBATb XMMUUYECKNIA IKCNEPUMEHT C NOMOLLbIO A3biKa XUMUW;

am(oTepHbIli XapakTep. BaxHeiilve conm NPOBOAUTL pacyeTbl MO XMMUYECKMM (hOpMYnam U ypaBHEHUAM peakL i, npoTeKaloLmnx ¢
antoMuHus. MpuMeHeHe antoMUHNUS U ero yyacTMeM MeTaNNoB U UX COeMHEHWIA.

coefuHeHWl (24)

-)Kene3o. CTpoeHue atoma, (YU3NYECKUE U
XMMUYecKme CBOKCTBa NPOCTOrO BELLECTBA.
MeHeTnyeckue pagbl Pe+2u Pe+3.

BaxxHelLwne conu xenesa. 3Ha4YEHWeE Xenesa n ero
COefJMHEHWI ANA NPUPOAbLI M HAPOAHOr0 X03ACTBa

124)

Tema 3. NMpakTukym 1. CBolicTBa MeTanI0B U yMeTb 06pawatbca ¢ nabopatopHbIM 060pyA0BaHMEM W HarpeBaTe/lbHbIMU NpubopamMun B
NX COefMHEHUN (3 Y) COOTBETCTBMYW C NpaBunaMu TeEXHUKM 6e30MacHOCTH;

-Mony4yeHne n cBOMNCTBA COEAMHEHWNIA METaNMOB HabntogaTh 3a CBOMCTBAMU METaN/I0B U UX COEAUHEHWUI N ABNEHUSMU, NPOUCXOASALLMMMU C
(14) HUMW; ONUCbIBaTb XUMUYECKMNIA IKCMEPUMEHT C NOMOLLbIO A3blKa XUMUMK;
-OcyLLUecTBNEHME LENOUYKM XUMUYECKMX [enatb BbIBOAbI N0 pe3ynbTaTam NPOBeLEeHHOr0 IKCNepuMeHTa.

npespateHnin (14)
-PewleHune akcnepumMmeHTanbH XX 3af4a4 Ha
pacrnosHaBaHue u NofyyYeHne COefMHEHWN



MeTaJuioB (14)

Tema 4. Hemeraninl (28 u)

-O0mas xapakTepuCTHKa HEMETAJIIOB: MOJIOKEHUE
B [lepronnueckoi cucteMe XuMHIECKUX
snemenToB /1. 1. MeHnesneeBa, 0COOEHHOCTH
CTPOEHHS aTOMOB, 3JIEKTPOOTPUIATENLHOCTH (D0)
KaK Mepa «HeMeTaJNIMYHOCTIY, pan 0.
Kpucrannnyeckoe cTpoeHne HEMETAILIOB —
MPOCTBIX BelecTB. Ajorponus. Pusndeckue
cBOlicTBa HeMeTaIoB. OTHOCUTENBHOCTD MTOHSATHH
«MeTa U «HemeTaun (249)

-Bonopon. IlonoxeHnue Bonopona B
Ilepuoauyeckon cuCTeME XUMUYECKUX 3JIEMEHTOB
. . Menneneesa. CTpoeHHe aTOMa U MOJIEKYJIbL.
duznyeckue U XMMUYECKHE CBONCTBA BOJOPO/A,
€ro rnoyiyueHue u npumerenue (14)

-Boga. Ctpoenne monexynsl. Bogoponnas
XUMHYECKasi CBSA3b. PU3NYECKHUE CBOWCTBA BOJBL.
AHoMammu cBOMCTB Bofbl. [ uapodunbabie 1
ruapodoOHbIe BelecTBa. XMMUYECKHE CBOIICTBA
Boabl. Kpyrosopot Boasl B npupoae. Bogoouncrka.
Anparust Boasl. bertoBble GunbTpel. MuHEpaIbHbBIE
BOABI. JlucTunnupoBaHHas BOJa, €€ MoJyueHue u
npumMeHerne (149)

-O0mas xapakTepuCTHKa IaJIOTeHOB.

Ctpoenue atomoB. IIpocTble BelecTsa 1 OCHOBHbBIE
COEeIMHEHMs TaJIOTeHOB, UX cBOWCTBa. KpaTkue
CBeZeHHUsI O XJiope, Opome, dpTope u ioze.
IIpumenenue raJjoreHoB U UX COCIUHEHU B
HApPOITHOM XO3sticTBE (31)

-Cepa. Ctpoenue aTomMa, aJIOTPOIIHSI, CBOWCTBA U
npUMeHeHne poMOn4eckoil cepbl. OKCHUABI CEPBI
(IV) u (VI), ux nony4yenue, CBOHCTBA U
npuMmeHeHue. CepHast KUCIIOTa U €€ COJU, UX
IIPUMEHEHUE B HAPOJTHOM XO3SIHCTBE.

yMeTb UCIOJIb30BATh MPH XapaKTEPUCTHKE METAJIIOB U UX COEAMHEHHH MOHATHS:
«HEMETAJUTBI», «TaJIOTEHbD», KAJJIOTPOITHBIE BUIOM3MEHEHUS, KECTKOCTb BOIIbI»,
«BpEMEHHas ’)KECTKOCTb BOIbI», TIOCTOSIHHAS JKECTKOCTh BOJBI), «O0IIast JKECTKOCTh
BOJZIBIY; JaBaTh XaPAKTEPUCTUKY XUMUYECKUX DJIEMEHTOB-HEMETAIIOB (BOIOPOAA,
raJloreHOB, KUCJIOPOAa, Cepbl, a3oTa, pocdopa, yriaepona, KpeMHHUs) IO UX MOJIOKEHUIO B
[Tepuomudeckoii cucteme xumudeckux 3yemeHToB /[, 1. Menneneesa (XUMUYECKHI 3HAK,
MOPSIAKOBBIM HOMEp, TIEPUO, TPYIINA, TOATPYIINa, OTHOCUTENIbHAS aTOMHASI Macca,
CTpoeHHe aToma (3apsif siapa, YUCIIO MPOTOHOB U HEUTPOHOB B siipe, 00IIee Yrciio
3JICKTPOHOB, PacpPeAesIeHNE 3JIEKTPOHOB TIO 3JIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO,
(dbopMyJia, Ha3BaHUE U THIT BBICIIETO OKCUAA U THAPOKCHA, (OPMYJIa U XapaKTep JETy4ero
BOJIOPOIHOTO COEITMHEHMS ), Ha3bIBATh COSNMHEHHUSI HEMETAJIJIOB U COCTABIISITh UX (DOPMYJIbI
MO HA3BAHUIO, XaPaKTEPH30BATh CTPOEHHUE, 00IUe PU3NIECKIEe U XUMUYIECKUE CBOWCTBA
MPOCTBIX BEIECTB-HEMETAIIIOB, OOBSICHITH 3aBUCIMOCTD CBOMCTB (MJIH MPECKa3bIBATh
CBOWCTBA) XMMHYECKUX 3JIEMEHTOB-HEMETAIIOB (PainyC, HEMETATHYeCKUE CBOWCTBRA
3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOHCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMU
COoeMHEeHHH (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIIOB U TUAPOKCUIOB, JIETYUIHUX
BOJIOPOIHBIX COSNMHEHHI, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUS B
Ilepuoanueckon cucreme xumudeckux sneMeHTos 1. 1. Menneneesa,

OMKCHIBATH OOIINE XUMHYECKHUE CBOMCTBA HEMETAJIOB C MIOMOIIb SI3bIKa XUMUH,
COCTABJISITh MOJICKYJIIPHBIC YPABHEHUS PEAKIIUi, XapaKTePU3YIOINX XUMUIECKUE
CBOWMCTBAa HEMETAJJIOB M MX COSAMHEHMIA, a TAKXKE DJIEKTPOHHBIC YPABHEHUS MPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUSI, YPABHEHHUSI DJICKTPOJIUTHYECKON TUCCOLMALINY,
MOJIEKYJIIPHBIE, TIOJIHbIE U COKPAILIEHHbIC HOHHBIE YPABHEHUSI PEAKLIU C y4acTUEM
3JICKTPOJIUTOB; YCTAHABIUBATH IPUINHHO-CICCTBEHHBIC CBSI3H MEXKAY CTPOSHHEM aToOMa,
XUMUYECKOU CBS3BIO, THIIOM KPUCTAJTMUECKOHN PEIIeTKH HEMETAJJIOB U UX COSAUHEHHUIA,
ux 00mMUMHU PU3UUECKUMH M XMMUYECKMMHU CBOWCTBAMM, OMMCHIBATh XUMUYECKHE
CBOWCTBA BOAOPO/A, TaJOTEHOB, KUCIOPOa, Cephl, a30Ta, hocdopa, rpaduTta, aamasa,
KPEMHUS U UX COETUHEHHIA C TIOMOIIIBIO SI3bIKa XMMHUH;, OMUCHIBATH CITOCOOBI yCTPaHEHUs
JKECTKOCTH BOJIbI U BBIMOJIHATH COOTBETCTBYIOIIUN UM XUMHYECKHI SKCIIEPUMEHT,
BBIMOJIHSATh, HAOJFOAATh U OMUCHIBATH XUMUYECKHH HKCIIEPUMEHT TI0 PACIIO3HABAHUIO
HWOHOB BOIOPOAA ¥ aMMOHUSI, CyJib(daT-, kapOoHaT-, cuiukat-, pocdar-, xiaopun-, Spomun-,
HUOIUA-HOHOB;, SKCIIEPUMEHTAIBHO HCCIIEIOBATh CBOMCTBA METAJJIOB H UX COSTMHEHHU,
pelaTh 3KCIepPUMEHTaTbHbIE 3a1a4u 10 TeMe «HemeTamby,

OMUCBIBATH XUMUYECKUI SKCIIEPUMEHT C MMOMOIIBIO SI3bIKA X UMHH;




IIpon3BoACTBO CepHOI KUCIOTHI (41)

-Az0t1. CTpoeHHe aTOMa U MOJIEKYJIbI, CBONCTBA
IPOCTOTO BelecTBa. AMMUAK, CTPOCHHUE, CBOWMCTBA,
nojiy4eHue u npuMeneHne. Conu aMMOHHMS, UX
coiictBa u mpumenenue. Oxcuas azota (I11) u (IV).
A3OTHas KHCJIOTa, €€ CBOICTBA U MPUMEHEHHE.
Hutpatel u HUTpUTHL, TpodieMa UX COAepKaHUs B
CEJIbCKOXO3sICTBEHHON MPOAYKLMU. A30THBIE
ynobpenus (54)

-®ochop. CtpoeHne aTroma, aIOTPOIHS], CBOMCTBA
6enoro u kpacHoro ¢gochopa, UX MPUMEHEHHE.
OcnoBHbIe coeanHeHus: okcua pocdopa (V) u
oprodochopras kucnora, pocharsl. DochopHbie
ynobpenus (29)

-Yrnepoa. CTpoeHne aToMa, aJIOTPOIHs, CBOMCTBA
mMomudukanmii, npumerenne. OKCHUabl yriaepona
(II) u (IV), ux cBOWCTBA U IPUMEHEHHE.
KapOoHatsl: KanpuT, cofa, MOTAI, X 3HAYECHUE B
NPUPOAE U )KU3HU YeJoBeKa (4 1)

-Kpemuuii. CtpoeHue aTomMa, KpUCTALTHYECKUN
KpeMHUM, ero cBoiicTBa U npumeHeHue. Oxkcup
kpemuus (IV), ero npuponHeie pa3HOBUIHOCTH.
Cunukartbl. 3HaYeHNE COSNMHEHUH KPEMHUS B
JKUBOW U HEXXUBOHN npupone. Ilonsatue o
CHJIMKATHON MPOMBIIJIEHHOCTH (24)

MPOBOIAUTH PACUEThI 10 XUMHYECKUM (POPMyJIaM U YPaBHEHHSAM PEAKLUHN, MPOTEKAFOIIHX C
Y4aCTHEM HEMETAJUIOB U UX COCUHEHHH.

Tema S. IIpakTukym 2. CBolicTBa HEMETAJJIOB H
HX coeAnHeHHUH (4 1)

-CpotiicTBa cepHOI KHCIOTHI U ee coneit (149)
-[Tonyyenne ammuaka usydenue ero cBoicts (1)
-Coennnenus yraepona (14)

- Pemenne skcriepiMEHTANBHBIX 33714 110 TEME
«CoennHeHus1 HeMeTaioBy (14)

yMeTh oOpararhes ¢ 1adopaTopHbIM O0OPYIOBAaHHEM U HArPEBATEIbHBIMU IPHOOpAMU B
COOTBETCTBUU C MPABUJIAMH TEXHUKHU 0€30MacHOCTH,

HaOJIIOIaTh 33 CBOMCTBAMU HEMETAJJIOB M UX COSAMHEHUA U SIBJICHUSIMHU, TTPOUCX OIS UMM
C HUMU; OMUCHIBATh XUMUYECKUN SKCIIEPUMEHT C TMOMOIIBIO SI3bIKa XUMUU;

JenaTh BBIBOJIBI 10 PE3YJbTaTaM NPOBEAEHHOIO SKCIIEPUMEHTA.

Tema 6. O000meHue 3HAHUIH M0 XUMHH 32 KypPC
OCHOBHOI MIKO0JbI (9 )
-Ilepuoanyeckuii 3akoH u llepuoanyeckas cucrema

YMETDL XapaKTEPU30BATh XUMUYICCKUE SJICMCHTHI I10 IMOJIOKCHUIO UX B HepI/IOI[PI‘{eCKOfI,
CBOICTBA MPOCTBIX U CJIOXKHBIX BEIICCTB HA OCHOBC UX COCTaBa U CTPOCHUA, NIEPEUUCIIATD
MPU3HAKHW U YCJIOBUSA NPOTEKAHNUA XUMHUYCCKUX peaxunﬁ; OOBACHATD HN3YYCHHLIC




xumMudeckux ajeMmeHToB /. U. Menneneena.
@U3NYECKUN CMBICT OPSIAKOBOIO HOMEpPa
3JIeMEHTa, HOMEPOB nepuozaa u rpymnmsl. (1)
-3aKOHOMEPHOCTH U3MEHEHHsI CBOIMCTB 3JIEMEHTOB
U VX COEIMHEHHH B IEPUOAAX M IPYIIaxX B CBETE
NPEACTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.
3HaueHne NepUOJUIECKOro 3akona (11)

-Buipl XUMHYECKHUX CBSI3€HM U TUIIBI
KPUCTAJUTMUECKUX PeleToK. B3anMocBs3p
CTPOEHUS U CBOKCTB BerecTs (14)
-Knaccudukarus XuMUIeCKUX Peakiui o
Pa3IUYHBIM MTPU3HAKAM (YHCIIO M COCTAaB
pearupyomux 1 00pa3yroINUXCsl BELIECTB;
HaJIM4YMe TPaHMLIbI pa3nena ¢as; Ternooi sddexr;
U3MEHEHHE CTETIEHEH OKUCIIEHHS AaTOMOB,
UCTIOJIB30BAHUE KAaTAJIN3aTOPa; HalpaBJIeHUE
nporekanus) (14)

-CKOpOCTh XUMHUYECKUX PEaKIHii U (PaKTophI,
BimstroIue Ha Hee. OOpaTUMOCTh XMMUYECKHX
peakuii 1 CriocoObl CMEIIEHUST XUMUYECKOTO
pasHoBecHst (14)

-IIpocTeie U cnoKHBIE BelecTBa. MeTaibl U
HeMmeTasuibl. [ eHeTn4yeckue psiabl MeTalia,
HEeMeTajlla U NepexoIHOro MeTama (249)
-OxcHabl ¥ TUAPOKCHIBI (OCHOBAHUS, KHCIIOTH,
am(oTepHbIe THIPOKCHIBI), coiu. X cocTas,
kyaccudukanus u o0Iue XUMHYECKHE CBOMCTBA B
CBETE TEOPHH HJIEKTPOIUTHIECKOIN TUCCOLIHAINN

(249)

3aKOHOMEPHOCTH — MIOCTOSIHCTBA COCTABA BEILECTB U COXPAHEHUE MACCHI MPU XUMUYECKUX
pPeaKUUsX;, YMETh PAa3bsCHITH CMBICT XUMUYECKUX (OPMYJI U YPaBHEHUH, YMETh OOBSACHSTH
CTPOEHHE BEIIECTB;, YKa3bIBATh YACTULIbI, COCTABJISIOLIUE ATOM, MOJIEKYJY, HOHHBIE
COEAMHEHUs], OO BACHSTH MpoLiece 00pa30BaHUS PA3IMYHBIX BHIOB XUMHUYECKUX CBsI3el;
yMeTb U300pakaTh JIEKTPOHHBIE (POPMYJIBI ATOMOB XUMHUYECKHX 3JIeMEHTOB 1-20,
rpaduueckue GopMyIIbl MOJIEKYJISIPHBIX COEAMHEHUI U (POPMYIIBI HOHHBIX COSTMHEHUH,
YKa3bIBaTh O0JIACTH HAXOXIEHHUS B IPUPOJE U MPAKTUIECKOE MPUMEHEHHE N3YUE€HHBIX
METAJJIOB U HEMETAJUIOB, YMETh COCTABJIATh YPABHEHUS MPOCTEHIINX XUMHUYECKUX
peakuuii; yMeThb ONPENEISITh 10 COCTaBy( O XMMUYECKHM (hOpPMyJIaM) MPUHAIIEKHOCTh
BEIIECTB K M3YYEHHBIM KJIACCAM COEAMHEHUIT, ONpenesTh ( 10 XUMHUECKUM YPAaBHEHHSIM)
NPUHAJIE)KHOCTD PEAKIINI K U3YUEHHBIM TeTaM (COeIUHEHMS, PA3JIOKEHHS, 3aMEIIEHHS,
oOMeHa, 3K30-1 SHIOTEPMUIECKHE PEAKLIUH); YMETh (POPMYIUPOBATh MEPHOAHUECKHI
3aKOH, OOBSCHATB CTPYKTYPY U OCHOBHBIE 3aKOHOMEPHOCTH NEPUOUIECKON CHCTEMBI
xumudeckux 3aeMeHToB [ 1. MeHneneeBa, paCKpbIBaTh 3HAUCHUE NEPUOANIECKOTO
3aKOHA, YMETb XapaKTepU30BaTb XUMUUECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOIOB MO
MOJIOKEHUIO UX B MEPUOJUYECKON CUCTEME U CTPOECHUIO aTOMOB: OIPENENATh COCTaB
aTOMHBIX SITIEp, CTPOEHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB, COCTABJISATh (POPMYIIBI BBICIINX
OKCHUJOB XMMHYECKUX JIEMEHTOB U COOTBETCTBYIOLIUX UM OCHOBAHUMN, KUCIIOT,
BOJIOPOJHBIX COEIUHEHNH; YMETb COCTaBJIATh OOIINE YPABHEHUS TUCCOLUALINH B BOJIE
OCHOBAHUH, KHCIIOT, COJIEH, 3HaTh OOPAaTUMBIN XapakTep STOro MpoIecca; yMeThb
COCTABJIATh YPABHEHUS] XUMUYECKUX PEAKLUH, MOATBEPKAAOIINE XUMUIECKHE CBONCTBA
HEOPTraHWYECKHX BELIECTB U OTPAXKAIOIIUE CBSA3U MEXKAY KJ1aCCaMH COCUHEHUI, YMETh
pewmars 3a1a4u 0003HAYEHHBIX B POrpaMMe THUIIOB; YMETh BBIMIOJHATH 0003HAUEHHBIE B
MIPOrpamMMe 3KCIEPUMEHTBL, PACIIO3HABATh OPraHUYECKUE BELIECTBA M0 COOTBETCTBYOLIUM
MpHU3HAKaM, COOJTIOIATh MPaBIJIa TEXHUKU 0€30MacHON pabOThl B XUMUYECKOM KaOUHETe.

Kputepuu oneHkn y4eOHOM AeATEJILHOCTH 0 XUMHH

PesynbraToM mpoBepkH ypOBHSI YCBOCHHUS Y4eOHOro MaTepuana sBisiercss oTMeTKa. [Ipu olleHKe 3HaHUH y4aIuxcs MpeanoaraeTcs oopamars

BHUMAaHHUEC Ha TMPaBUIBHOCTD,

OCO3HAHHOCTb, JIOTUYHOCTE MW AOKA3aTCJIbHOCTH B H3JIOXKEHUHU MaTepuajia, TOYHOCTb HUCIOJB30BaAHUA




reorpauueckoll TEPMUHOJIOTHH, CaMOCTOSITEIbHOCTh OTBeTa. OLEHKa 3HAaHUI NpearnoNaraeT y4ér HHIUBUAYAIbHBIX OCOOEHHOCTEH
yuammuxcst, AuddepeHIpoBaHHBINA NOAXO K OPTaHU3AMH PadOThI B KJlacce.

Hcxoas U3 NOCTaBJIEHHBIX LeJ1eH, YYHTBIBAETCSH:

® IPaBHJIBHOCTb U OCO3HAHHOCTD M3JIOJKEHUSI COZIEPIKaHMsI, TOJHOTY PACKPBITHS MOHSITHH, TOYHOCTDb YIOTPEOJICHUS HAyYHBIX TEPMHHOB

. ® cTerneHb CHOPMHUPOBAHHOCTH MHTEIUIEKTYJIbHBIX U 00Iey4eOHbIX YMEHHI.

® CaMOCTOSATENIbHOCTb OTBETA.

® PEUEBYIO0 IPAMOTHOCTD U JIOTHYECKYIO NTOCIEAOBATENBHOCTD OTBETA.

1. OneHka ycTHOIO 0TBeTA.

Ommemxa «5»: - OTBET TOJHBIA W MPABUJIBHBIA Ha OCHOBAHMHM HM3YYEHHBIX TEOPHIi; - MaTepuasl HM3JIOKEH B ONPENEJICHHON JIOTHYeCKOM
MOCJIEI0BATENBHOCTH, JINTEPATYPHBIM SI3bIKOM; - OTBET CAMOCTOSITENIbHBIM.

Omeem «4», - OTBET TOJHBIH W TPABUJIBbHBI Ha CHOBAHMHM HM3YYCHHBIX TEOPHI, - MaTepHaj H3JIOKEH B OINpPENeJEHHOW JIOTHYECKOM
MOCJIEIOBATENBHOCTH, TIPH STOM AOMYLIEHbI BE-TPU HECYLIECTBEHHBIC OLIMOKH, HCIIPABJIEHHBIE 110 TPEOOBAHUIO YUUTEIS.

Ommemxa «3»: - OTBET MOJIHBIN, HO MPH 3TOM JAONYIIEHA CYIIECTBEHHAs] OIINOKA UM OTBET HETIOJIHBINH, HECBS3HBIMH.

Ommemxa «2»: - mpu OTBeTe OOHAPYKEHO HEMOHMMAaHHE YYaIIMMCS OCHOBHOTO COIEp)KaHUS Yy4eOHOro marepualia WU JOMyIIEHbI
CYLIECTBEHHbBIE OIINOKH, KOTOPBIE YHAIUICS HE MOYKET UCIIPABUTh MPU HABOASIINX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHKa 3KCNepUMEeHTAJbHbIX YMEHHH.

- OueHka CTaBUTCS HA OCHOBAHUH HAOMIOEHNS 32 YYAIUMICS U ITHCbMEHHOTO OT4eTa 3a padoTy.

Ommemxa «3»: - paboTa BBITIOJIHEHA MOJHOCTHIO U MPABUIIBHO, CIENAHbI IPABIIbHBIC HAOMIOIEHHS U BBIBOJBL, - SKCIIEPUMEHT OCYLIECTBIICH
MO TUTAHY € YY€TOM TEXHUKU 0€30MacHOCTH U MpaBHJ pabOTHI C BELIECTBAMU M 0OOPYIOBAHHUEM, - MPOSIBICHBI OPTraHU3ALMOHHO - TPYIOBbIE
YMEHUS1, TOANEPKUBAOTCS YICTOTA PaboYero MecTa U MOpsIOK (Ha CTOJE, SKOHOMHO UCTIONB3YIOTCS] PEAKTHUBBI).

Ommemxa «4»: - paboTa BBINOJIHEHA MPABHJIBHO, CAETAHBI NMPABUJIbHBIE HAOIIONEHUS U BBIBOIBI, HO NPU 3TOM SKCIEPUMEHT NPOBEIEH He
MOJTHOCTBIO MJTH JIOMYIIEHBI HECYIECTBEHHbIE OLTHOKH B padoTe C BELIECTBAMHU B 000PYIOBAHUEM.

Ommemxa «3»: - padoTa BBINOJHEHA MPABHIIBHO HE MEHEe YeM HAIOJIOBUHY MJIM JOMYIIeHa CYIIeCTBEHHAst OMIMOKA B XO[€ HKCIEPUMEHTa B
oOBsicHeHuH, B opopmiieHUN padoThl, B COOMIOACHUHN MPABWII TEXHUKU 0E€30MacHOCTH Ha paboTe ¢ BemecTBaMH B 000pyIOBaHHEM, KOTOpast
UCTIPABJISIETCS 110 TPEOOBAHUIO YUUTEIS.

Ommemra «2»: - pomymeHsl nBe (1 Oosee) CylnecTBEHHbIE OIIMOKH B XOAE: SKCIIEPHMEHTa, B OOBsICHEHWH, B odopmieHnHn paboTsl, B
COOJTIOICHNH TTPABUJI TEXHUKH OE30MIaCHOCTH MPH paboTe ¢ BeliecTBaMu 1 000pyIOBAHUEM, KOTOPBIE YHAIIUICS HE MOXKET UCTIPABUTh Jake IO
TpeOOBAHUIO YUUTEIS, - Pa0OTa HE BBIMOJIHEHA, Y YYAIIEroCsl OTCYTCTBYET SKCIIEPHUMEHTAIbHBIC YMEHHS.

3. OueHka yMeHHil pemiaTh pacueTHbIE 3aJa4H.

Ommemxa «5»: - B JOTHYECKOM PAacCy KICHUH U PEIIEHUHN HET OMMOOK, 3a71a4a pelleHa paroHAIbHBIM CIIOCO00M,;

Ommemxa «4»: - B JOTHYECKOM PacCyKICHUH M PELICHUS] HET CYLIECTBEHHBIX OLIMOOK, HO 3a/a4a pelleHa HepalroHAIBHBIM CIIOCOO0M, WIIN
JOMYILIEHO He OoJiee ABYX HECYLIECTBEHHBIX OIHUOOK.

Ommemxa «3»: - B JIOTUMECKOM PAaCCYKICHUU HET CYLIECTBEHHBIX OIMMOOK, HO MOMyINeHa CYIIECTBEHHAas OIMMOKAa B MaTeMaTHYECKHUX
pacuerax.

Ommemxa «2»: - IMEETCsI CyIECTBEHHbIE OITNOKH B JIOTHUECKOM PACCYKACHUH U B PELUICHUH - OTCYTCTBHE OTBETA HA 3aJaHHE.



4. OueHkKa NUCbMEHHbIX KOHTPOJIbLHBIX PadoT.
Ommemxa «5». - OTBET MOJIHBIA U MPABWIbHBINA, BO3MO)KHA HECYIIECTBEHHAs OLINOKA.
Ommemxa «4». - OTBET HEMOJIHBIN MK TOMYIIEHO He OoJiee IBYX HECYLIECTBEHHBIX OLIMOOK.
Ommemxa «3»: - paboTa BBIIOJHEHA HE MEHEE YeM HAIIOJIOBHHY, AOMNYyIIEHAa OJHA CYLIECTBEHHAas OIMMOKa W TpPH 3TOM JIBE-TPH
HECYIIIECTBEHHBIE.
Ommemxa «2»: - padoTa BBINOJHEHA MEHBLIEC Y€M HAITOJIOBHUHY WJIM COIAEPKUT HECKOJBKO CYLIECTBEHHBIX OIIMOOK. - paboTa He BBHITIOJIHEHA.
[Ipu ouleHKe BBHIMOJHEHUS] TUCHMEHHON KOHTPOJIbHOU paboThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS €AMHOTO OphOrpaduIecKoro peskuma.
S. OueHka TecTOBBIX padoT.
TecTrl, cocrosimue W3 MATH BOMPOCOB MOXKHO HCIOJB30BAaTh MOCHE HM3y4YeHUs Kaxaoro marepuana (ypoka). Tect m3 10—15 Bompocos
HCIIONB3YeTCsl AT Mepuoandeckoro KoHTposst. Tect n3 20—30 BONPOCOB UCNIONB3YETCA 711 UTOTOBOIO KOHTPOJIA.
IIpu oneHMBaHNM UCMOIB3YETCS CAEAYIOINAs IIKAIa:
Jlis mecma uz namu 6onpocoe
* HET OUOOK — OILIEHKA «5»;
* onHa omMOKa - OLleHKa «4;
* IIB€ OLINOKH — OLIEHKA «3»;
* TPH OIINOKH — OLIEHKA «2».
Jlns mecma uz 30 6onpocos:
* 25—30 npaBUIBHBIX OTBETOB — OLICHKA «5»;
* 19—24 npaBUABHBIX OTBETOB — OLIEHKA «4»,
* 13—18 npaBUIBHBIX OTBETOB — OLICHKA «3»;
* MeHbIlIE€ 12 NMpaBUIbHBIX OTBETOB — OLICHKA «2».



