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HosicHuTebHASA 3aNMCKa

Pabouas mporpamma nmo xumuu B 8-9 kiaccax (0a30BBIi ypOBEHB) COCTaBJICHA YUUTEIEM
OMOJIOTHH U XUMHH (COOTBETCTBHE 3aHUMaeMOU NobkHOCTH) ["amumsimoBoit M.M. Ha ocHoBe OOII
I'bOY OOII c. bepézorka ot 30.08.20 r.
O6yuenue Benércs mo ydeOHuky O.C. N'aOpuensn «Xumus 8» m «Xumus 9 kiacc», KOTOPBIH
COCTABIISICT €IUHYI0 JMHHUIO YYEOHHUKOB, COOTBETCTBYET (elepaIbHOMy  TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa BTOPOrO IMOKOJIEHHS ©a30BOr0 YpOBHS M peau3yeT aBTOPCKYIO
nporpammy O.C. I'abpuensna( 2016r.)

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IIaHe

B cooTBercTBUU C y4eOHBIM IJIAaHOM Ha M3yYeHHE XUMHU B 8§ U 9 Ki1accax OTBOAMUTCA IO 2
yaca B HEJENo, 1o 68 yacoB B Iof, NP HOPMAaTUBHOM MPOJOIKHUTEILHOCTH yyeOHoro roja 34
y4eOHBIX HEJICIH.

@DopMbl, METOIBI U CPEICTBA 00YUEHUsI, TEXHOJIOTHH

B 8-9 kmaccax Begymumu MeToJaMU OOyYEHHUs MpEAMETY SBISIOTCA: OOBSICHUTEIHHO-
WUTIOCTPATUBHBIA M PENPOJYKTHUBHBIMA, XOTS HCHOJIB3YETCS M YaCTUYHO-TIOMCKOBBIM. Ha ypokax
WCIONIB3YIOTCSL DJIEMEHTHI CJEAYIONIMX TEXHOJOTHI: JHWYHOCTHO-OPUEHTUPOBAHHOE OOYyYEeHHE,
o0y4eHue ¢ npuMeHeHneM onopHeix cxem, KT, mpoekTHas 1esTenbHOCTb.

Hcnone3ytorcss cnenyromme QopmMbl  00ydeHHUS: yueOHbIEe 3aHATUSA, 3KCKYpCHUH,
HAOJIOACHNUS, OIBITHI, JKCIIEPUMEHTHI, paboTa ¢ yY4eOHOH M JIOTOJHUTEIBHOW JHTEpaTypoi,
aHallu3, MOHHTOPHUHT, HCCIeqoBaTeNnbcKkas pabora, mpe3eHTauus. OmnpeneneHHOe MECTO B
OBJIA/ICHUH JAHHBIM KYpCOM OTBOJMTCSI CAMOCTOSITEIEHOM paboTe: MOArOTOBKA TBOPUYECKHUX PadoT,
coolmieHui, pedeparos.

DopMbI IPOMEKYTOYHOM M MTOTOBOM aTTECTAIMU

[TpomMexyTouHas aTTecTalus MPoOBOIUTCS B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSTENbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPUYECKUX padoT.

Pe3yabTaThbl 0CBOCHUS KYpCca XUMUM

JInyHocTHBIE:

® B [IEGHHOCTHO-OPUEHTAI[MOHHON cepe — YyBCTBO FOPJIOCTU 32 POCCUHCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYNY, LI€JICYyCTPEMIIEHHOCTD;

¢ (JopMHpOBaHUE LIEHHOCTH 3710pOBOTO U Oe30macHoro o0pasa *U3HU; YCBOCHUE MPaBUII
WH/IMBUYAIILHOTO U KOJUIEKTUBHOTO 0€301acHOTO MOBEACHHS B UPE3BbIUANHBIX CUTYAIIMSX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJIEH;

® B TPYZIOBOii c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOODY JlabHelIIel 00pazoBaTeIbHOM
TPAEKTOPUH;

® B [I03HABaTeNIbHOM (KOTHUTUBHOM, HHTEJUIEKTYaJIbHON) cepe — yMEeHUE yIpaBisaTh CBOEH
M03HABATEIbHOM J1€ATEIbHOCTHIO.

¢ ()OpMHPOBAHUE OCHOB IKOJIOTHUECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTUUECKOTO MBIIIEHUS, Pa3BUTHE ONBITA SKOJOTUYECKU OPUEHTHPOBAHHON
pedIeKCUBHO-0IIEHOYHON U MPAKTUYECKON JesITeTbHOCTU B dKU3HEHHBIX CUTYAIUsX;

MeranpeamerHsie:

® YMEHHE CaMOCTOATEIbHO OINMpPENENATh LN CBOEro OOy4eHMsl, CTaBUTh U (POPMYIHPOBATH
111 ceOs HOBBIE 3aJjauu B yu€Oe U MO03HABATEIbHOMN AEATENbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH IO3HABaTEIbHOM ACATEIBHOCTH;

® YMCHME CAMOCTOSTEIbHO IUIAHUPOBaTh IIyTH JOCTM)KEHUS LeJe, B TOM 4YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HanOosee >(PPeKTHBHBIE CIOCOOBI pelieHHUs] YYeOHBIX U



[M03HABATEJIbHBIX 337124,

® YMEHHUE COOTHOCHUTH CBOU [JICUCTBUA C IUIAHUPYEMBIMH PE3YJIbTATAMHU, OCYILECTBIISATH
KOHTPOJIb CBOEW JEATEILHOCTH B TIPOLIECCEe JOCTHIKEHHSI Pe3ysbTaTa, OINPEACNSITh CHOCOOBI
NEHCTBUI B paMKax MPEeAJIOKEHHBIX YCIOBHI U TpeOOBaHHI, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallueH;

® yMEHUE OILEHUBATh MPaBWIBHOCTh BBIOJHEHUS Y4eOHOM 3amauM, COOCTBEHHbBIE
BO3MOKHOCTH €€ peleHus;

® BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOLECHKH, MPUHATUS PELIEHUN U OCYLIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M TIO3HABATEIHLHOM JESTEIILHOCTH,

® YMEHUE OIpelnessITh MOHATHS, Cco37aBaThb 000OIIEeHUs, YCTaHABJIMBATh aHAJIOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSITEIIBHO BBHIOMpPATh OCHOBAHMS W KPUTEPUM IS KiaccuUKaluu,
YCTaHABJIUBATh [PUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE PpACCYXKICHHUE, YMO-
3aKJII0YeHUe (MHIYKTUBHOE, JETYKTUBHOE U MO aHAJIOTHH) U JeNaTh BHIBOBL;

® YMEHHE CO3/1aBaTh, MPUMEHSITh U MPE0oOpPa30BHIBATh 3HAKU W CHUMBOJIBI, MOJCINA U CXEMBbI
JUIS pellieHusl yueOHbIX U TO3HABATENbHBIX 33/1a4;

® YMEHUE OPraHU30BHIBATh Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTh C
YYHUTEJIEM M CBEPCTHUKAMU; paboTaTh MHAWBUIYAIBHO M B TPYIINE: HAXOIUTh OOIIEe pEIIeHUEe U
paspemiath KOH(QIUKTHI HA OCHOBE COTJIACOBAHMS MO3UIUI W y4éTa MHTEPEecOB; GOpPMYyIUPOBATH,
apryMEHTUPOBATh U OTCTANBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO KCII0JIb30BATh PEUYEBBIE CPEJCTBA B COOTBETCTBUH C 3a/1auei
KOMMYHHKAIUH JIJIs1 BBIPQXKEHUS CBOMX YYBCTB, MBICIIEH U MOTPEeOHOCTEMN; TUIAHUPOBAHUS U
pPEryJISIIMU CBOEH JAEATEIbHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHON peUbl0, MOHOJIOTHYECKON KOH-
TEKCTHOU peyblo;

¢ hopMHUPOBAHKE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIB30BAHHS WH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

e hOpMUPOBAHHE M Pa3BUTHE DKOJIOTUYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSTh €ro B
M03HABATEIbHON, KOMMYHUKATUBHOM, COIIMAIbHOM MPaKTUKe U MPO(HeCCHOHATFHOM OpUEHTAIUH.

IIpeamerHsbIe:

1.B no3naBaresibHOM cepe:

® J]aBaTh OINPEICICHUS HM3YYECHHBIX TMOHITHM: «XUMHUYECKUU DJIIEMEHT», «aTOM», «HOH,
«MOJIEKYTIa», «IPOCThIE U CIOXHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKas (opmymnay,
«OTHOCHUTEJIbHAs aTOMHAas Macca», «OTHOCUTENbHAs MOJICKYJsIpHAs Macca», «BaJCHTHOCTHY,
«CTETEHb OKHUCIEHUS», «KPUCTAJIMYECKAs PEIIETKA», «OKCUIBD), «KUCIOTBD», «OCHOBAHUSI»,
«comm», «am(pOTEPHOCTbY», KUHIUKATOP», «IIEPUOAUUYECKUN 3aKOHY», «IIEPUOJAMYECKas TaOHIay,
«M30TOMBI», «XUMHUYECKAs CBS3bY, <OAJIEKTPOOTPULATEIBHOCTBY, «XHMHUYECKAs PEaKLM»,
«XMMHUYECKOE  ypaBHEHHE», «TCHETHYECKas CBs3b», «OKHCICHHUE», «BOCCTAHOBJICHHEY,
«QIEKTPOJIUTHYECKAS AUCCOLMALIMY, «CKOPOCTh XUMUYECKON PEaKIIUN»;

® OIINCAaThb JEMOHCTpallMOHHBIC n CaAMOCTOATCIIBHO IIPOBCACHHBIC XUMHUYCCKHUEC
IKCTIEPUMEHTHI;

® OMUCHIBaTh U Pa3IuvaTh M3YUYECHHBIE KIJIACCHI HEOPTraHMYECKUX COEIUHEHUMU, MPOCThIE U
CJIOKHBIE BEIIECTBA, XUMHUUECKUE PEAKIUY;

e Kiaccu(UIMpPOBaTh N3yUYEeHHBIE OOBEKTHI U SBIICHNUS,

e JleaTh BBIBOJBI M  yMO3AKIIOUEHHUS W3 HAONMIONEHUH, W3YUYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB IO aHAJIOIMHU CO CBOWCTBAMU
H3YYEHHBIX;

® CTPYKTYpUpPOBaTh M3YyYEHHBIH MaTepuall U XUMHYECKYI0 WH(GOpPMAIHIO, TMOIYYEHHYIO H3
JPYruX UCTOYHUKOB;

® MOJICJINPOBATh CTPOEHHUE aTOMOB JIEMEHTOB 1-3 1MepruoaoB, CTPOEHUE NPOCTHIX MOJIEKYIT;

2.B 11eHHOCTHO — OpHEHTALIMOHHOM cepe:



® aHAIM3UPOBaTh U OLEHUBATh IIOCIEACTBUS U1 OKpYXKaroliel cpelabl OBITOBOM U
MIPOU3BOJICTBEHHOM NESATEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadoTKON BEIIECTB;

3. B TpynoBoii chepe:

® IIPOBOJIUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cdepe 0e30maCHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaATh IMCPBYIO IIOMOIIL IIPU OTPABJIICHUAX, OXKOrax M APYrux TpaBMax, CBA3AaHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHUEM.

OcHoBHoOe coaep:kaHHue Kypca

8 kiacc (2 4 B Heres110, Bcero 68 4, u3 HuX 14 — pezepBHOE BpeMs)

BBEJIEHMUE (5 yacoB)

[Tpeamer xuMuu. MeTo/ 6l TO3HAHUS B XUMHHU: HAOIIOICHUE, SKCIEPUMEHT, MOJICITUPOBAHHE.

VlcTouyHUKH XUMHUYECKON HHPOpMAIINH, €€ TIOTyYeHUe, aHaIU3 U MPEACTaBICHUE €T
pe3yJIbTaToB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (popMax ero CyleCTBOBaHMS: CBOOOIHBIX aTOMaX,
MIPOCTBIX U CJIOKHBIX BELIECTBAX.

[TpeBparenus BemectB. OTINYNE XUMUYECKUX PEeaKIHil OT puznyeckux sapieHuit. Poian
XUMHH B KU3HU YeJIoBeKa. XeMODUIus u xeMopoous.

Kpartkue cBegeHust u3 UCTOPUM BO3HUKHOBEHUS U Pa3BUTHS XUMUU. Posib OT€YeCTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XUMUYECKOM Hayku — pabotsl M. B. JlomonocoBa, A. M. byrneposa, /{.1.
Menneneesa.

XuMHYecKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB U IIPO UCXOXKACHNUE UX Ha3BaHUM.

Xumnueckue Gopmyisl. Maaekcs u ko3¢ duimentsr. OTHOCUTEIbHBIC AaTOMHAS U
MoJieKysipHas Maccel. [IpoBeneHne pacueToB MacCOBOM J10JIM XUMHUYECKOTO JIEMEHTA B BEILIECTBE
Ha OCHOBE €ro (OpPMyJIbL.

ITepuoanueckas cucrema xuMuueckux sneMeHToB J[. 1. MenzaeneeBa, ee CTpykTypa: MaJible U
OoublIMe EePUO/Ibl, TPYIIBI ¥ oArpynmnsl. [lepuonnyeckas cucrema Kak cipaBOYHOE MOCOOHE st
MOJIy4YEHUs CBEACHUN O XUMUYECKUX JIEMEHTaX.

JemoncTpanuu. 1. Mozaenu pa3nuyHbIX NPOCTHIX U CI0XKHBIX BelecTs. 2. Komneknus
CTEKJISIHHOM XUMHUYeCKOM nocysl. 3. Kosekuust MaTepuanoB U U3 JI€IUHM U3 HUX Ha OCHOBE
anmomMuHMs. 4. B3aumonelicTeue MpaMopa ¢ KUCIOTOM ¥ TOMYTHEHHE U3BECTKOBOU BOBI.

JladoparopHubie onbIThl. 1. CpaBHEHNE CBOMCTB TBEPIBIX KPUCTALIUYSCKUX BEIIECTB U
pacTtBopoB. 2. CpaBHEHHE CKOPOCTH MCIIAPEHMS BOJBI, OJIEKOJIOHA U 3TUIIOBOTO CIIUPTA C
¢uIbTpOBANBHON Oymaru.

IIpakTnyeckue padorsl. 1. [IpaBuia TexHUKH 0€30MaCHOCTH MPHU pabOTe B XUMHUUECKOM
kabunerte. [Ipuembl oOpatieHus ¢ 1a60paTOpHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU
npubopamu.

TEMA 1. ATOMbBI XUMHWYECKHUX 3JIEMEHTOB (9 vacos)

ATOMBI Kak (popmMa CyIIeCTBOBaHUS XUMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJICHHS O CTpOe-

HUU aTOMOB. Jloka3aTenbCcTBa CI0XKHOCTU CTpoeHHs aToMoB. OnbIThl Pezepdopaa.
[Inanerapnas

MoOJIeJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX s7iep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAas Macca. B3auMocBa3b

MOHITUH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsl Macca.

M3MeHeHne ynciia IpoTOHOB B Spe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3meHeHune ynciaa HEUTPOHOB B siipe aToMa — o0pa3oBaHue n30TonoB. CoBpeMEHHOE

OIpeEIICHUE TIOHATUS «XUMUYECKHH 371EMEHT». M130TONBI KaK pa3HOBUIHOCTH aTOMOB
OJIHOTO

XUMHYECKOIO AJIEMEHTA.

OnekTpoHbl. CTpOEHNE AEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKHUX JIEMEHTOB MaJIbIX I€-



puonoB. [loHsATHE 0 3aBEpHICHHOM 3JIEKTPOHHOM YpPOBHE.

Ilepnonnueckas cucrema XMMU4eCKuX 351eMeHTOB 1. 1. MeneneeBa u CTpOEHHUE aTOMOB,

buznyecKuil CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa I'PYIIbI, HOMEPa MepUoa.

M3MeHeHne yncia 3J€KTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT O

3JIeMeHTa — 00pa30BaHUE MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX HOHOB. IOHBI, 00pa30BaHHbBIE

aTOMaMU METAJIJIOB U HeMeTaJlIoB. [IpMurHbI U3MEHEHHSI METAJNINYECKUX U HEMETAIUIH
YECKUX

CBOWCTB B meproax u rpymnmnax. Odpa3oanue OuHapHbIX coenuHeHud. [lonsTie 00 MOHHON

cBs3u. CxeMbl 00pa3oBaHus HOHHOH CBsI3U. B3anmozeiicTBre aTOMOB 371eMEHTOB-HEMETAILIIOB

MEXIy cO00i — 0Opa3zoBaHKE IBYXaTOMHBIX MOJIEKYII IPOCTHIX BemiecTB. KoBanentHas
HETIO-

JSIpHAs XUMHUYECKAsl CBSI3b. DJIEKTPOHHbBIE U CTPYKTYPHbIE (POPMYJIBI.

B3aunmojeiicTBie aTOMOB HEMETAIIOB MEKy cO00i — o0pa3oBaHe OMHAPHBIX COEeIHHE-

HUI HEMETAJUIOB. DJEKTpooTpHuLaTebHOCTh. KoBanenTHas nossipHas cBs3b. [lonsitue o Ba-

JICHTHOCTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBaJIEHTHbIE XUMHUEcKHe cBs3H. CocTanie-

HUe hopMyn OMHAPHBIX COSTMHEHHIA TTO0 BaJICHTHOCTH. Haxok/ieHrne BaJIGHTHOCTH 110
dbopmyiie

OMHAPHOTO COCTMHEHUS.

B3anmopeiicTBie aT0MOB METaJNIOB MEXLy cO00H — 00pa3oBaHKe METALTUYECKIX
KpuctayioB. [IoHsATHE 0 METAUIMUECKOH CBS3H.

JeMmoHcTpanuu. Mosienu aTOMOB XMMUYECKHX 31eMeHTOB. [lepuoanueckas cucrema
xumuaeckux 3emMeHToB J1. . MenneneeBa (pa3iaudHbie GOPMBI).

JlaboparopHble onbIThl. 3. MoaenupoBaHue NpUHIMIA IEUCTBUS CKAHUPYIOLIETO
MUKpockora. 4. VI3rotoBneHue Moaeneit MoJIeKyJsl OMHApHBIX COeUHEeHUM. 5. M3roToBnenue
MOJIEJH, HIUTFOCTPUPYIOLIEN CBONMCTBA METAJUIMYECKOH CBSI3H.

IIpeameTHbIe pe3yJibTAThI 00y4eHHs

Yuammiics nayuumcs:

A  MChoNb30BaTH INPU  XApPAKTEPUCTHKE AaTOMOB IOHATHS: (IIPOTOH», «HEHTPOH»,
(QIEKTPOH», «XMMHUYECKUH DIIEMEHT», «MAaCCOBOE YHUCIO», «HU30TOI», «JIEKTPOHHBIN CIION»,
«QHEPTreTUYECKUI YPOBEHBY, «QIIEMEHTBI-METAJIBIY, «3JIEMEHThI-HEMETAILIIBIY; npu
XapaKTEPUCTUKE BEIECTB MOHATUS «MOHHAS CBS3b», «MOHBDY, «KOBAJICHTHAs HEIOJSPHAS CBSA3bY,
«KOBAJICHTHAs MOJSPHAs CBA3BY, (AJIEKTPOOTPULIATEIIBHOCTDY, «BAJIEHTHOCTH)», «METAJUIMYECKAS
CBSI3bY;

A OmUCHIBATH COCTaB M CTPOEHHME aTOMOB DJIEMEHTOB C MOPSAAKOBBIMU HOMepamu 1—20 B
[Tepuonuueckoit cucreme xumuueckux 3yemMeHToB [1. 1. Menneneena;

A coCTaBJIATH CXEMbI PACTIPEIENEHHS SJIEKTPOHOB 10 AJIEKTPOHHBIM CJIOAM B 2JIEKTPOHHON
000JI04Ke aTOMOB; CXE€MbI 00pa30BaHMsI Pa3HBIX TUIIOB XUMHUYECKOM CBSA3H (MOHHOW, KOBAJIEHTHOM,
METAJITUIECKON );

A 0OBACHATL 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHYECKHMX OJIEMEHTOB (3apso0B
sAlep aTOMOB, YHCJIA DJJEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM CJIO€, YHUCIIO 3allOJHAEMbIX
JJEKTPOHHBIX  CIIOEB, paguyCc  aroma, JJIEKTPOOTPULATENBHOCTh,  METAJUIMYECKHE U
HEMETAIJTMYEeCKHE CBOWMCTBA) B MEepuUOAax W rpymnmnax (riaaBHBIX moarpynmnax) llepuomnyeckoit
cucTeMbl XuMudeckux 3meMeHToB Jl. 1. Menaenee Ba ¢ TOYKM 3pEHHS] TEOPUHU CTPOCHUS aTOMA;

A0 cpaBHMBATH CBOMCTBA aTOMOB XUMHUUYECKUX JIEMEHTOB, HAXOISAIIUXCSA B OJHOM MEPHOJIE
iy riaBHOW noarpynmne llepuoamyeckoit cuctembl xumudeckux sneMeHToB JI. M. MenneneeBa
(3apsioB AAE€p aTOMOB, YMCIIA IEKTPOHOB HA BHEIIHEM IEKTPOHHOM CJIO€, YHCIIO 3alOIHSAEMBIX
JJEKTPOHHBIX  CIIOEB, paguyc  aroma, JJIEKTPOOTPULATEIBHOCTh,  METAUIMYECKHE U
HEMETAJUIMYECKUE CBOMCTBA);

A jgaBaTh XapakTEPUCTUKY XUMUYECKHMX DJIEMEHTOB IO UX MOJIOKeHHIO B [lepuoanueckoii
cucteMe xummudeckux sneMeHToB JI. M. MeHnaeneeBa (XMMHYECKUN 3HAK, MOPSIKOBBIA HOMED,



IepuoJ, Tpymna, MOATPYIIa, OTHOCUTEIbHAs aTOMHAs macca, CTPOCHHME aTomMa — 3apsij sjpa,
YHCII0 IPOTOHOB M HEUTPOHOB B sizipe, O0IIee YUCIIO 3JIEKTPOHOB, paclpeieieHue dJIEKTPOHOB O
AEKTPOHHBIM CIIOSIM);

A0 onmpenenaTh TUI XUMUYECKOHN CBA3H 110 (JOPMYIIE BELIECTBA;

A NPUBOAMTL MPUMEPHI BEILECTB C Pa3HBIMU THIIAMH XMMHYECKOM CBA3M;

A0 xapakTepH30BaTh MEXAHU3MbI 00Pa30BaHUSA KOBAIICHTHON CBA3H (OOMEHHBI), HOHHOM
CBA3U, METAJUIMYECKOMN CBA3U;

A0 ycraHaBIMBATH IPUYMHHO-CIIEACTBEHHBIE CBA3U: COCTAB BENMIECTBA — THII XMMHYECKOM
CBA3U;

A0 cocTaBiATh GOPMYIIBI OMHAPHBIX COEAUHEHMH MO BAIEHTHOCTH;

A HAXOIWTH BAJIEHTHOCTH DJIEMEHTOB 0 (OpMyJie GMHAPHOTO COETUHEHHS.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUs!

VYyamuiics HayuuTcs:

V' (hopMyIMPOBAThH THIIOTEY 110 PELIEHHIO IPOOIIEM;

v’ COCTaBJIATH IUIAH BBIOJHEHUS yUeOHOM 3a/1a4H, PEIICHUS TPOGIIEM TBOPYECKOTO U
IIOMCKO-

BOI'O XapaKTepa, BHITOJIHEHHUS IPOEKTa COBMECTHO C YUUTEIIEM;

v/ COCTaBJIATH TE3UCHI TEKCTA,

v/ BJIajIeTh TAKMM BHJIOM H3JIOKEHUS TEKCTA, KaK OIMHCAHHKE;

v UCIOJB30BaTh TAKOM BUJ MBICJIEHHOTO (MIEAILHOI0) MOAEIMPOBAHNS, KAK 3HAKOBOE
Moze-

JTUpOBaHUE (HAa MPUMEPE COCTABIICHUS CXeM 00pa30BaHUsI XUMUYECKOMN CBS3H);

v HCIOJIB30BaTh TAKOM BHJ MaTEPHAIBLHOTO (IIPEIMETHOTO) MOJIEINPOBAHUS, KaK
aHAJIOr0BOE

MOJIETIUPOBAHUE;

v UCIIOIB30BaTh TAKOM BUJ MATEPHAILHOIO (IPEAMETHOIO) MOAEIUPOBAHUS, KAK
¢duznueckoe

MOIeIMpOBaHue (Ha MpUMepe MOJICNIe CTPOCHHS aTOMOB);

v’ ompenenaTh 00bEKTHl CPABHEHHS M ACTIEKT CPAaBHEHHS OOBEKTOB;

v/ BBINOJIHATH HEMOJHOE OJHOJMHENHOE CPABHEHUE,

v’ BBINOJIHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHHE,

[J BBIIOJIHATH MOJHOE OJTHOJMHEITHOE CPAaBHEHUE

TEMA 2. IPOCTBIE BEIIIECTBA (6 1acos)

[TonoxxeHne MeTaJuIOB U HEMETAJUIOB B [leproinueckoil cucteMe XMMUYECKUX 3JIEMEHTOB

. . MenneneeBa. Baxxneline mpocThie BelecTBa — METAIIbI (3Kee30, aTlOMUHUH,
KaJIbITHH,

MarHui, HaTpuii, kanuif). O0mue Gpu3nuecKkrue CBONCTBa METaJUIOB. BaxkH eifiie mpocTeie Be-

IIeCTBa-HEMETAJIBI, 00pa30BaHHBIE aTOMaMH KHUCIOpOa, BOJOpOa, a30Ta, cepsl, pochopa,

yriiepona. Monekyssl IpOCThIX BELIECTB-HEMETAILUIOB — BOJAOPO/a, KUCIOPOa, a30Ta,
rajore-

HOB. OTHOCHUTEINIbHASI MOJIEKYJISIpPHAS Macca.

CnocoOHOCTh aTOMOB XMMUYECKHX JJIEMEHTOB K 00pa30BaHUI0 HECKOIBKUX MPOCTHIX Be-

[IECTB — AJUTOTPONHsL. AJUIOTpONHbIe Mo dUKamu kuciopoaa, hocdopa, oosa.
Merannue-

CKHE 1 HEMETAJJTMYECKHE CBOMCTBA MPOCTHIX BeHIeCTB. OTHOCUTENBHOCTD 3TOTO MOHSTHS.

UYucno ABoranpo. KomuuectBo Bemniecta. Moinb. Mosmsipaast Mmacca. MossipHbIif 00beM raso-

o0pa3HbIX BeriecTB. KpaTHble € IMHUIIBI H3MEPEHHUS KOJTHYECTBA BEIIECTBA — MUJUIUMOJb U
KWJIOMOJIb, MUJIJTUMOJISIPHAS U KWIOMOJISIPHASI MacChl BEIIECTBA, MUJITUMOJISIPHBINA U KHIIOMOJISAP-

HBI 00bEMBI Ta3000Pa3HBIX BEIIECTB.PacueThl ¢ NCIOIb30BaHUEM MTOHITHH «KOJTUYECTBO
BELIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIA 00bEM T'a30B», «IUCIO ABOTaJApO».



JemoncTpanuu. [Tonydenue ozona. O6pasibl 6€JI0ro U CEPOro 0J0Ba, OEIOro U KPACHOTO
docdopa. Hekoropbie MeTaUIBI 1 HEMETAJLUTBI ¢ KOJIMYECTBOM BemecTBa 1 Moiib. MOJspHBIH 00beM
ra3o00pa3HbIX BEIECTB.

JlabopaTopHbie onbIThI. 6. O3HaKOMIIEHUE C KOJUIEKIMEN MeTauioB. 7. O3HaKOMIIEHHE C
KOJUIEKIIMEW HEMETAJIIOB.

IIpeameTHbIe pe3yJibTaThl 00y4eHHs

VYyanuiicss HayduTCs:

v UCIOJB30BATh IIPH XAPAKTEPUCTUKE BEIIECTB MOHATUA: «METAILIBIY, «ILJIACTUYHOCTHY,
«Tel-

JIOTPOBOTHOCTDY, «3JIEKTPOIPOBOTHOCTDY, «KHEMETAIIIBIY, «AJTIOTPOIUSY, «aJUIOTPOITHbIE

BUJIOM3MEHEHHSI MU MOIU(DUKALIUNY;

v/ OIHKCBHIBATH IOJIO)KEHUE DJIEMEHTOB-METAIIOB U DJIEMEHTOB-HEMETA/LIOB B [leproanue-

CKOM cucreMe xummuueckux aiueMmeHToB . 1. Menneneesa;

v kiaccM()UIMPOBATE POCTHIE BEMECTBA HA METAUIBI U HEMETAILIBI, DJIEMEHTHI;

v ompeieNaTh NPUHAIIEKHOCTh HEOPraHMIECKMX BEIIECTB K OJHOMY U3 M3YYEHHBIX
KJIACCOB —

METaJlIbl U HEMETAJLIbI;

v JI0Ka3bIBaTh OTHOCUTEILHOCTD JIEJIEHUS POCTHIX BEMIECTB Ha METAJUIBI M HEMETAILIBL;

v XapakTepu30BaTh 00IIHe HU3MIECKUE CBOMCTBA METAILIOB;

v yCTaHaBIMBATh NPUUMHHO-CIEICTBEHHBIE CBA3H MEXKY CTPOEHHEM aTOMa M XMMHUYECKOM

CBSI3bI0 B IIPOCTHIX BEILIECTBAX — METAJUIAX U HEMETAJIAX;

V' 00BACHATH MHOT00OpPa3ue NPOCTHIX BEIIECTB TAKUM (HAKTOPOM, KaK aJIOTPOIIHS;
ONUCHIBATh

CBOICTBa BELIECTB (Ha MPUMeEPax MPOCTHIX BELUIECTB — METAJUIOB U HEMETAJLIOB);

v’ co0OmroiaTh MpaBuIia TEXHUKK 6E30MacHOCTH MIPHU MPOBEICHUH HAOIIOICHUH 1 1ab0paTo
p-

HBIX OIBITOB;

v UCIOJB30BATh IIPU PELIEHUH PACYETHBIX 3aa4 MOHATHS: KOJIM YECTBO BEIIECTBAY,
«MOJIbY,

«TIOCTOSIHHAsE ABOTaJIpO», «MOJISIPHASI Maccay, «MOJISIPHbIA 00BEM ra30B», «HOPMaJIbHbIE

YCIIOBUS»;

v POBOJUTHL PACYETHI C MCIIOJIL30BAHUEM MOHATHUI: «KOJMYECTBO BEIECTBA», «KMOJISPHASL
Mmac-

cay, «MOJISIPHBIN 00bEM Ia30B», «IIOCTOSIHHAsE ABOTaIpO».

MeTaHpe[[MeTHbIe PeE3yabTaThl oﬁyqe}mﬂ

VYyanmiicss Hay4nuTes:

v’ COCTaBJIATH KOHCIIEKT TEKCTA,

v CcaMOCTOSITEILHO HCIIOJIB30BaTh HEMTOCPEICTBEHHOE HAOIOICHHUE;

v’ caMOCTOATENBLHO OPOPMIIATH OTYET, BKIIFOYAIOIIHMIA OIMCAHNE HAOIIOIEHHMS, ET0 PE3YJIb-

TaTOB, BHIBOJIOB;

[J BBIMOJHSATH MOJIHOE KOMIUJIEKCHOE CPABHEHUE; BHITIOJIHATH CPABHEHUE 110 aHAJIOTUH

TEMA 3. COEJMHEHUS XUMHWUYECKHUX JIEMEHTOB (15 gacos)

Crenenb okucienus. CpaBHeHHE CTENIEHU OKUCIEHUS U BalleHTHOCTU. OnpeeneHue cre-

MICHU OKHCIICHUS 3JIEMEHTOB B OMHApHBIX coenuHeHusX. CoctaBieHune GopMysr OMHAPHBIX CO-

eIMHEHMH, 00U cI0CO0 UX Ha3BaHUM.

buHapHBIe COeTUHEHHS META/UIOB M HEMETAJUIOB: OKCHUJIBI, XJIOPUIBI, CYIb(uab! u mp. Co-

CTaBlIeHHE UX (HopMy.

buHapHBIe COeTMHEHHUS HEMETAJNIOB: OKCHJIBI, JIESTYIHE BOJOPOIHBIC COSTMHECHHUS, UX COCTAB

U Ha3BaHus. [IpeacTaBuTeNn OKCUIOB: BO/IA, YIJICKUCIIBIN a3, HerameHasi H3BeCTh.
[IpencraBu-

TEJH JIETYINX BOJAOPOTHBIX COSAMHEHUM: XJIOPOBOIOPO U aMMHUAK.



OcHoBaHUs1, UX COCTAB U Ha3BaHMs. PacTBopuMocTh ocHOBaHuUl B Bojae. [Ipencrasurenn
H.IGJIO‘-IGﬁZ TUAPOKCU LI HATPHUA, KAJIHUA U KaJIbLUA. ITonsarue 06 HHAUKATOpax U KaYCCTBCHHBIX
peakumsX.

Kucnotsl, ux coctaB u Ha3Banus. Kitaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHas,
consiHast, a3oTHad. [lonstue o mkane kucnotHocty (1kana pH). U3meHenune okpacku HHAUK

TOPOB.

Conu Kak Npou3BOIHBIE KUCIOT U OCHOBAHUMU, UX COCTaB U Ha3BaHUs. PacTBOpuMoCTh coseit

B Bojie. [IpencraBuTenu comneit: xmopu HaTpus, kapOoHat U Gocdat kanpius. AMopdHbIE U

KPUCTAJUTMYECKHUE BEIIECTRA.

MexmonexkyasipHble B3auMOAeHCTBUSL. TUIBI KPUCTAIIMUECKUX PELIETOK. 3aBUCUMOCTh

CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUIMUECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [IpumMeps! KUAKNX, TBEPABIX U ra3000pa3Hbix cMeceil. CBolicTBa

YHUCTHIX BEIIECTB U cMeced. x coctaB. MaccoBast 1 00beMHast J0JIM KOMIIOHEHTa CMECH.
Pacuetsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TTOHSATHUS «IOJIS».

JemoncTpanuu. O06pasisl OKCHIOB, KHUCIIOT, OCHOBAHUM U cosieil. Moenn KpUCTAIITNYECKUX

pEIIeTOK XJIOpH/Ia HATPHsI, aMasa, okcuaa yriaeposaa (1V). KucinorHo-menoynble
WHIAKATOPBI,

M3MEHEHHE UX OKPACKH B PA3JIUYHBIX CpellaX. Y HUBEPCATbHBIM HHIUKATOP U U3 MEHEHUE €r0

OKpacKH B pa3yinuHbIX cpenax. [kama pH.

JlaGopaTropHble onbIThI. 8. O3HAKOMJICHHUE C KOJUIEKIIUEH OKCUII0B. 9. O3HAaKOMJICHHE CO

cBoiictBamu ammuaka. 10. KauectBennas peaxuus Ha yraekucibii ra3. 11. Onpenenenue pH

pPacTBOPOB KHUCIIOTHI, 11704 U BoAbl. 12. Onpenenenue pH TMMOHHOTO U 6I0YHOTO COKOB
Ha cpese 10/10B. 13. O3HakomIiIeHHE ¢ KoJIeKuen coneil. 14. O3nakomiieHre ¢ KOJUIEKITuen

BEILECTB C Pa3HbIM TUIIOM KPUCTAIUIMYECKON pemieTku. M3roroBnenne Mmozeneit
KPUCTAJUTMYECKUX pemieTok. 15. O3HakoMiIeHHe ¢ 00pa3IioM TOPHOU MTOPO/IBI.

IIpakTyeckue padorsel. 2. HabmoieHus 3a U3MEHEHUSIMHU, IPOUCXOASIIUMU C ropsIIei

CBEYOH, M UX OINHCaHue (JoMalTHui skcnepuMenT). 3. [IpurotoBneHune pactTBopa caxapa u
pacyeT ero MacCOBOM JIOJIM B pacTBOPE.

HpeI[MeTHLIe PE3YyJIbTATHI Oﬁy‘leHHﬂ

Yyamuics HayduTcs:

v UCIIOJB30BaTh IIPU XAPAKTEPUCTUKE BEIECTB IMOHATHSA: «CTENEHD OKHMCIIEHUS, KBAJIEHT-

HOCTBY, OKCHJIBI», OCHOBAHHSY, «IIEI0UMN», «KKAUECTBEHHAS PEaKIIUsD, KHHIUKATOPY, «KHC-

JIOTBI», «KKUCIOPOCOICPKAIINE KUCTOTHI», «OECKUCTOPOIHBIE KUCIOTHIY, «KUCIOTHAS
cpenay,

«IIETI0YHAs cpefiay, «HEUTpalIbHAs cpenay, «imkaiaa pH», «comny, «<amop@HbIe BemecTBay,

«KPUCTAJNINYECKUE BEIIECTBAY», «KKPUCTAIUTMUECKAS PEIICTKAY, KAOHHAS KPUCTALTHYEeCKast

pElIeTKay, «aTOMHAsl KpUCTAJUTHUECKas PelIeTKay, «MOJEKYIIsIpHas KpUCTauInIecKas pe-

HIETKa, «METATNYecKasi KPUCTAJUTMUECKasl PEIIETKA», «CMECH;

v KIaccu(UIMPOBAThH CIIOKHBIE HEOPTraHUYECKUE BEIIECTBA II0 CO CTaBy Ha OKCHIIBI,
OCHOBa-

HUS, KHUCJIOTHI U COJTM; OCHOBAHMSI, KHCJIOTHI M COJIM TI0 PACTBOPHMOCTH B BOJI€; KUCJIOTHI 11O

OCHOBHOCTH U COJEPKAHUIO KUCTIOPOAa;

v\ ONpeeNaTh MPUHAIIEKHOCTh HEOPraHUUECKUX BEMIECTB K OJHOMY U3 M3y4EHHBIX
KJIaCCOB

(OKCHBI, IETYYHE BOJIOPOIHBIE COCTMHEHUSI, OCHOBAHUS, KHCIIOTHI, COJIH) TT0 (OpMYIIE;

v/ OIKCHIBAaTh CBOMCTBA OTAENIBHBIX MPEACTABUTENEH OKCHIOB (Ha IIPUMEPE BOJIHI,
YTJIEKUCIIOTO

rasa, HeraleHO! U3BECTH ), JIETYYUX BOJOPOJAHBIX COEIUHEHUM (Ha TPUMEPE XJIOPOBOAOPOAA

¥ aMMHaKa), OCHOBaHUH (Ha IpuMepe THAPOKCHIOB HATPHs, Kallus U KaJIbIIHSI ), KUCIIOT (Ha

pUMepe CEpHOM KUCIIOTHI) U COJieH (Ha mpuMepe XJIOpuaa HaTpusl, KapOOHATa KaIbIIHs,



docdara xkanpus);

v’ OIIpeeNATh BAICHTHOCTh M CTENEHb OKUCIICHUS DJIEMEHTOB B BELIECTBAX;

v’ COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBAHHIA, KHCIIOT M COJICH T10 BAJICHTHOCTSIM M
CTETICHSIM

OKHCIICHHSI SJIEMEHTOB, a TAKXKE 3apsijiaM HOHOB, YKa3aHHBIM B TaOJUIIC PACTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJICH;

v’ COCTaBJIATH Ha3BaHHs OKCHJIOB, OCHOBAHHM, KHCIOT U COJIEH;

v CpaBHUBATb BAJICHTHOCTL U CTCIICHL OKUCJICHUA; OKCHUbI, OCHOBAaHUSA, KUCJIOTBI U COJIA
110

COCTaBYy;

v HCIOJIB30BaTh TAOJHILY PACTBOPUMOCTH IS OTIPEIEIEH S PACTBOPUMOCTH BEIIECTB;

v YCTaHABJIMBATb T’CHETUYCCKYIO CBA3b MCKAY OKCUAOM U THAPOKCUIAOM U HaO60pOT;
MIPUYH H-

HO-CJICACTBCHHBIC CBA3HW MCXKIY CTPOCHUCM aTOMa, XUMHUYECKOU CBSA3BLIO U TUIIOM KpuCTaJllin-

YECKOM PEIIETKH XUMHUYECKUX COCTMHCHUM;

v XapaKTCPU30BaTh ATOMHBIC, MOJICKYJIAPHBIC, MOHHBIC MCTAJUNIMYCCKUC KPUCTAINIMYCCKUC

PEIIETKH; Cpelly pacTBOpa C MOMOIIBIO MKkl pH;

v’ IIPUBOJUTH TIPUMEPHI BEIIECTB C Pa3HBIMU THUIIAMU KPUCTALINYECKON PEIIETKH;

v IPOBOJUTH HAOJIOJEHUS 338 CBOWCTBAMH BELIECTB U SIBJICHUSIMH, TIPOUCXOIAIIUMU C
BelIIe-

CTBaMH;

(] cobmronaTh mpaBuiIa TEXHAUKU 0€301IaCHOCTH TIPH MTPOBEICHUH HAOIIOACHUIN U OIBITOB;

v HCccienoBath Cpejly pacTBopa C MOMOIIBIO HHANKATOPOB;

v OKCIICPUMCHTAJIBHO pas3iIndaTh KUCJIOTHI U HICJIOYH, ITOJIb3YACh HHAUKATOpaMU,

v HCIOJB30BaTh MMPH PEIIEHUH PACYETHBIX 3a1a4 MOHATHSA «MAacco Basi JI0JIs dJIEMEHTA B
BeIIIe-

CTBE», «MaccoBast IOJIsl PACTBOPEHHOTO BEUIECTBAY, «00BEMHAS J0JIs ra3000pa3HOTO Bellle-

CTBaY;

v obpamarscs ¢ 1a00paTopHEIM 000PYI0BAHUEM M HarpeBaTEILHLIMI IPUOOPAMH B
COOTBET-

CTBHUH C IpaBHUJIaMH TEXHUKU 6630HaCHOCTI/I;

v ONUCHIBaTh XUMHYECKHUI SKCIIEPUMEHT € TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO)

A3bIKA U A3bIKA XUMMUH;

v/ Jlenath BBIBOIBI 0 PE3YJIbTATaM MPOBEJAECHHOTO YKCIIEPUMEHTA,;

v TOTOBHTH PaCTBOPBI C OMPE/IETIEHHON MAcCOBOIT J0JIel PaCTBO PEHHOTO BEIIECTBA;

v [PUTOTOBUTH PACTBOP U PACCUMTATh MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIICCTRA.
MeTarlpeleeTm)le pe3yJabTaThbl 06y'leHI/lﬂ

VYyamuics Hay4duTes:

v/ COCTaBIJIATH HA OCHOBE TEKCTA TAOJHIIBI, B TOM YHCIIE ¢ ipuMeHeHuneM cpeacts UKT;
v’ T0J pyKOBOJICTBOM YUYHTEsI IPOBOAUTE OMIOCPEIOBAHHOE HAOIIOICHHE;

v [I0J pyKOBOJCTBOM yUHTEINS 0)OPMIISATH OTUYET, BKIIFOYAOIINI OIMCAHKE SKCIIEPUMEHTA,
€ero

PE3yJIbTAaTOB, BEIBOJIOB;

v OCYIIECTBJIATH MHAYKTUBHOE 00001IeHHE (OT €AMHUYHOIO JOCTOBEPHOIO K 00LIEMY
BEPOSIT-

HOCTHOMY), T. €. ONPEJIEISTh 00IIKe CYIIECTBEHHBIE MPU3HAKY IBYX U 00Jiee 0ObEKTOB U

(buKCUpoBaTh X B (POPME TOHATHUS WU CYKICHUS;

v OCYNIECTBJIATH JeIyKTHBHOE 0000IeHuE (TIOBEICHUE €MUHUIHOIO JOCTOBEPHOIO MO
00-

mec I[OCTOBepHOG), T. €. AKTYAJIM3UPOBATD MOHATHUC UJIU CYKACHUC, U OTOXKACCTBJISATHL C HUM



COOTBETCTBYIOLIUE CYILIECTBEHHbIE IPU3HAKHU OTHOTO MK O0siee 0ObEKTOB;

v’ OmpeNeNsaTh aCleKT KIacCH(pUKAIIUM;

v’ OCYILIECTBIIATH KIACCH(DUKAIIHIO;

v’ 3HaTh M UCIOJIL30BAThH Pa3JInYHbIe POPMBI IIPEACTABICHUS KITaCCU(DUKAIIUH.

TEMA 4. UBMEHEHU S, TPOUCXOASAIUE C BEHLIECTBAMM (13 yacos).

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOSAIINMHU C BEIIECTBOM.

SIBneHus1, CBA3aHHBIE C U3MEHEHUEM KPUCTAJNINYECKOTO CTPOEHUS BEIIECTBA TP IIOCTOSAH-

HOM €ro cocTaBe, — (huznueckue spneHus. OU3nUECKue SBICHHUS B XUMUU: TACTHIUISLINSL,
KpHUCTaJUIN3alys, BEITAPMBAHUE Y BO3TOHKA BEIECTB, (PUIBTPOBAHNE U LEHTPU(PYTH POBAHUE.

SIBieHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILLECTBA, — XUMUUECKUE peakuuu. [Ipusnaku

Y YCJIOBHS ITPOTEKAHMS XMMUYECKHUX PEaKLUil. Bolaenenue TemoTsl 1 cBeTa — PeaKklyuu
ropenus. [loHsiTHe 00 3K30- U IHIOTEPMUUYECKUX PEAKIUAX.

3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUYECKAE YPABHEHUA. 3HAUEHUE UHIEKCOB U KO-

s durmentoB. CocTaBieHnEe YpaBHEHU XUMHUECKUX PEAKIINH.

PacdeTsl Mo XMMHUYECKUM ypaBHEHUsAM. Perienne 3a1a4 Ha HaX0XI€HUE KOJIMYECTBA, MaCChI

W 00beMa IMPOIYKTa PEAKIIMU TI0 KOJIMYECTBY, Macce MM 00beMy HCXOIHOTO BEIIECTBA.
PacyeTsl ¢ HCIIOIb30BaHUEM MTOHATHSL «I0JIS», KOTIa MICXOAHOE BEIECTBO 1aHO B BUJIE PACTBOPA

C 3a/IaHHOM MAacCOBOM J10JI€M PACTBOPEHHOTI'O BEILIECTBA UJIU COAEPKUT ONPEACIICHHYIO JOJIIO

pUMeceH.

Peaknunnu pasnoxxenus. [IpencraBinenue o CKOpOCTH XMMUYECKUX peakuuil. Kartanu3aropst.

®epmenTsl. Peakiuu coenunenus. Katanutuyeckue u HeKaTalMTHYECKUE peakuu, o0paTu-

Mble U HeoOpaTuMble peakuuu. Peakiuu 3amenienus. Psii akTHBHOCTH METaJJIOB, €0 UCIIOJIb-

30BaHueE JJIs IPOrHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUs PeaKLUi MEXy METaIaMU U
KHCIIOTaMH, PEAKIINH BHITECHEHHS OHUX METAJIIOB U3 PACTBOPOB MX COJIEH IPYrMMH MeTalllaMu.

Peaxiiun oomena. Peakiiuu HeliTpanu3zanuu. Y cioBus NpOTEKaHUs peak Uil oOMeHa B
pacTBOpax 10 KOHIA.

THUIBI XMMUUECKHX pEeaKLUi Ha IPUMEpPE CBOMCTB BOJbl. Peakuus pa3inokeHuss — 3JIEKTPOIIN3

BO/IbI. Peakiiuu coeqHeHNns: — B3aUMO/JICHCTBUE BOJIbI C OKCHJIaMU METAJIJIOB U HEMETAJIIIOB.

VYcnoBue B3aMMOAEMCTBYS OKCHIOB METAJUIOB U HEMETAJIOB ¢ BOJoM. [loHsaTHE

«TUAPOKCUIBDY.

Peaxiuu 3aMernienus — B3aUMOEHCTBUE BOBI C MeTaJulaMu. Peakuinn oOMeHa — ruiposun3
BEILIECTB.

Jemoncrpanuu. [Ipumeps! puznueckux sBieHuil: a) miuaBneHue napaduxa; 6) BO3roHka
fona ninu 6eH30MHON KHUCIOTHI; B) pACTBOPEHHE OKPAILIEHHBIX COJIel; T) AU Py3ust TyIIHUCTHIX Be-

LIECTB C TOPSILEN JTAMIIOYKH HakanuBaHus. [IpuMepsl XUMHUYECKUX SBICHUI: a) TOPEHHE

Mmaruusi, pocdopa; 6) B3auMOeCTBHE COJNITHON KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) MOTY-

yeHue ruapokcuaa meau (I1); r) pactBopeHHe MOy4eHHOTO THAPOKCHAA B KHCIIOTaX; 1) B3au-

MmozeicTBue okcuaa meau (1) ¢ cepHoitl KUCIOTON TPU HAarpeBaHUU; €) pa3IoKEHUE IepMaH-

raHara KaJius; 5k) pa3joXeHHe IepoKCHIa BOJOPOa ¢ IOMOIIbIO TUOKCH/Ia MapraHiia u
KaTaja3bl KapToQeis Ui MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KUCIOT C METaJlJIaMU.

JlabopaTopHusie onbIThI. 16. [TpokanuBanue Meny B IIaMEHU CIUPTOBKH. 1 7. 3amerieHue
Menu B pacTBope xiopuaa meau (1) sxenezom.

IIpakTnyeckue padorhl. 4. AHaIM3 MOYBHI M BOJBI (OMAaIIHUM sKcniepuMenT). 5. [Ipu3Haku

XUMHYECKHUX PEaKIUM.

HpeuMeTm)le PE3YJIbTATHI Oﬁy‘[eHl/lfl

VYyanuiicss Hay4nuTes:

v’ HCIOJIb30BaTh [P XapaKTEPUCTUKE BEHIECTB MOHATHS: «IACTHIUISIIIUSD), KIIEPETOHKAY,

CKPUCTAJUIA3ALUAY, «BBIIAPUBAHUEY, «DUIBTPOBAHUEY», «BO3TOHKA, U CyOIMMaLUsA»,
«OTCTau-

BaHHEY, IIEHTPU(DYTUPOBAHUEY, «XUMHUYECKAsl PEAKLIUA», «KXUMHUECKOE YPaBHEHUEY,
«peakuuu



COEIMHEHUS», «PEAKLIUU PA3TIOKEHUS», «PeaKul 0OMEHa, «PEeaKLuu 3aMELCHUD,
«peakuuu

HEUTPaIU3aun», «9K30TEPMUUECKHUE PEAKLIIUN», «OHIOTEPMUYECKUE PEAKLIUN», «PEAKIIUH IO-

PEHHUSY», «KATaJTU3aTOPbD», «PEPMEHTBI», «OOpAaTUMBIE PEAKLIUNY, KHEOOPATUMBIE PEaKIIuN»,
«KaTAIUTUYECKHUE PEAKLUN», «HEKAaTATUTUYECKUE PEAKLUN», «Ps AKTUBHOCTH METAJIJIOBY, «THJL-

poin3y;

v/ yCTaHaBIHMBATh MIPUYUHHO-CIICICTBCHHBIC CBA3U MEXIY (QU3MYECKHMH CBOWCTBAMU
BEILIECTB

U CII0COOOM pa3JesieHus cMecei;

v’ 0OBSICHSTH 3aKOH COXPAHEHHUS MACChl BEIIECTB C TOYKHU 3PEHHS AaTOMHO-MOJIEKYJIIPHOTO

yUYEHUS;

v/ COCTaBJIATh YPABHEHUS XUMHYECKAX PEAKIMI HA OCHOBE 3aKOHA COXPAHEHUS MACChI
BELIECTB;

v/ ONKCHIBATH PEAKIMHU C IIOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO MIIH POJHOTO) A3BIKA U A3BIKA

XUMUH;

v xiaccH()UIUPOBATH XUMUYECKUE PEAKIIMH T10 YKCITY U COCTABY UCXO/HBIX BEIIECTB U
IIPOAYKTOB PEAKIIMHU; TEITIOBOMY 3(PPEKTY; HAlpaBIEHUIO IPOTEKAHUS pPeaKIUH; yYaCTHIO KaTa-

JM3aTopa;

v’ HCIOJIB30BaTh TAOIHIYy PACTBOPUMOCTH ISl OTPEICITICHUS BO3MOXKHOCTH MTPOTEKAHMUS
peakmmii 00MeHa; AMEKTPOXUMHUYESCKHNA PsIJT HANPSDKEHUH (AKTUBHOCTH ) METAJUIOB JIJISl OIpeie-

JICHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKIUI MEXAY METAJIJIaMU U BOJHBIMU PaCTBOPAMHU KHC-

JIOT U COJIEH;

v HabJI0aTh M ONKCHIBATH IPU3HAKU U YCIOBHS TCUCHHS XHUMUUCCKUX PEaKIHii, e1aTh
BBIBOJIbI HA OCHOBAHUH aHAIN3a HAOIIOJCHUH 32 SKCIIEPUMEHTOM;

v TPOBOJUTH PACUETHI M0 XUMHUYCCKUM YPABHCHUSIM HA HAXOXKICHUE KOJINYECTBA, MACChI
Win 00beMa NpOoAYKTa PEaKIUH 10 KOJIWYECTBY, Macce Wil 00beMY HCXOIHOTO BEIIECTBA; C UC-

MIOJIB30BAHUEM MTOHATHUSA «JI0J51», KOTJ]a UICXOJHOE BEIIECTBO JaHO B BUJIE PACTBOpA C 3a-

JJAaHHOM MacCOBOM J10JIEW paCTBOPEHHOI'O BELIECTBA UM COAEPIKUT OIIPEAEICHHYIO JOJIIO

IIpUMecen.

MeTaHpe[[MeTHbIe PeE3yabTaThl oﬁyqe}mﬂ

Yyamuics HayduTcs:

[J] cOCTaBIATH Ha OCHOBE TEKCTA CXEMBI, B TOM 4HciIe ¢ npuMeHeHueM cpencts MKT;

[ caMoCTOSATENEHO OPOPMIIATH OTUET, BKIFOYAIONINI OMMCaHUE SKCIIEPUMEHTA, €ro
pe3yabTaToB,

BBIBOJIOB;

[] ucnosib30BaTh TaKOM BUJ MBICIEHHOTO (MA€aIbHOT0) MOIETUPOBAaHUS, KaK 3HAKOBOE MOJIe-

JMpOBaHUE (Ha IpUMepe YpaBHEHUN XUMHUECKUX peakluii);

[] paznuuaTh 00BEM U COJIEpKaHNE TTOHATUH;

[] paznuuaTh poAOBOE U BUJIOBOE MOHSTHSI;

[] OCyIIECTBIATH POJAOBHIOBOE ONPEIEICHUE TTOHITHH.

TEMA 5. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB QJIEKTPOJIUTOB
(19 gacos)

PactBopenune kak Gpusnko-xuMmuueckuit mporecc. [ToHsITHE 0 THApPAaTaX U KPUCTAIIIOTHAPA-

tax. PactBopuMocTs. KpuBbie pacCTBOPUMOCTH KaK MOJIENIb 3aBUCHUMOCTH PaCTBOPUMOCTH
TBEPIBIX

BCIIICCTB OT TeMnepaTprL HaCI)IIIIeHHI)Ie, HCHACBIIIICHHBIC U nepecmmeHHHe paCTBOpBI.
3HaueHue pacTBOPOB AJIsl IPUPOJBI U CEIBCKOT0 XO35HCTBA.

[TonsiTHE 00 PIEKTPOIUTUUECKON JUCCOIMAITIU. DICKTPOJIUTHI K HEIJIEKTPOIUTHL. Mexa-

HU3M JUCCOLUAIMI 3JIEKTPOIUTOB C PA3JIMYHBIM XapaKkTepoM cBsi3H. CTeneHb
AIEKTPOIUTHYECKON Aucconnanyu. CUiIbHBIE U CIa0bIe DIEKTPOTUTHI.

OCHOBHBIG ITOJIOKCHU S TeOpI/II/I BHGKTPOJII/ITI/I‘-ICCKOI‘& JOUCcoualn. I/IOHHLIC ypaBHeHI/I}I



peakiuii. Peakiiun oomMena, uaymue 10 KOHIA.

Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxanus. {ucconumanus KUCIOT U UX CBOMCTBA B CBETE TEOPHH dJICK-

TPOJIUTUYECKON JUCCOLMAMU. MOJEKyIsIpHbIC U HOHHBIE YPABHEHUS peakuuii. Bzanmonen-

CTBHE KHUCJIOT C METAJUIAMHU. DJIEKTPOXUMUYECKUN PsiJl HAPSHKEHUM METAIIIOB.
B3anmoneicTere KUCIOT ¢ OKCUAAMU METAIUIOB. B3auMoAENCTBUE KUCIIOT C OCHOBAHUSIMH —
peakuus HelTpanu3anuu. BzaumoneiictBue Kuciot ¢ consmu. Micnonp3oBanue TaOauIbl
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukanus. Jlucconuanus OCHOBaHHUI U X CBONCTBA B CBETE TEO-

PHUU IIEKTPOIUTUYECKON TUcconranuy. B3auMoeicTBue OCHOBaHUM ¢ cosiMu. Mcronb30B
aHue TaOJUIIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHMi. B3aumo-

JICUCTBUE LIETOYEH C OKCUIAMU HEMETAILIOB.

Comnu, ux qucconuanus U CBOMCTBA B CBETE TEOPUU IEKTPOIUTHUECKOMN TUCCOLUALIUN.

B3aumoneiicTBue coseit ¢ MeTamiamMu, 0COOEHHOCTH 3TUX peakiuid. BzaumoaeiicTBue comnei ¢

consiMu. Vcronp3oBaHue TaOIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX
CBOWCTB COJIEH.

O06o0meHne cBelIeHni 00 OKCHAaX, X KiIacCU(UKAIIUU U CBOMCTBAX.

I'enernueckue psapl MeTamia 1 HeMetaiuia. [ eHeTnueckas CBsi3b MEXy KJlacCaMu HEOpr a-

HUYECKUX BELIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

Omnpenenenue cTeneHe OKUCICHHs IS JIEMEHTOB, 00pa3yIOIIMX BEIIEeCTBA Pa3HBIX Kiac-

coB. Peakiiiii HOHHOTO OOMEHA U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHEIC peakiuu. OKUCITUTETh
1 BOCCTAHOBUTEJb, OKUCIIEHHE U BOCCTAHOBJICHUE.

CocraBrieHrue ypaBHEHUN OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIIMII METOIOM DJIEK-

TPOHHOTO OanaHca.

CBoiiCTBa IPOCTHIX BEIIECTB — METAIOB U HEMETAJIOB, KHCIIOT U COJIEH B CBETE OKUCITHU-

TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI.

JlemoHcTpanum. VcnbiTanre BEMIECTB U MX PACTBOPOB HA 3JIEKTPOINPOBOAHOCTb. 3aBUCH-

MOCTB 3JIEKTPONPOBOIHOCTH YKCYCHOM KHCIIOTBI OT KOHUIEHTpAIMU. J|BUKEHHE OKPAIIEHHBIX

HMOHOB B JJIEKTPUYECKOM M0JIe. B3anmMoaeincTBUE IMHKA C CEPOM, COJITHOM KUCIIOTOM,
xmopugom meau (I1). F'openne maraus. B3anmoieiicTBre XJIOPHOH U CEPOBOOPOIHOMN BOIBI.

JlaboparopHble onbIThl. 18. B3aumoaelicTBre pacTBOPOB XJIOpU/Ia HATPHUs U HUTpATa
cepedpa.19. [TonydyeHne HEPACTBOPUMOTO THAPOKCHIA U B3aUMOJICUCTBHUE €ro ¢ Kucimotamu. 20.
B3a umopeiicTBue KUCIOT ¢ OCHOBaHUSMH. 2 1. B3anmoaelicTBre KUCIOT ¢ OKCUJaMU METaJIOB. 22.

B3aumopeiictBrue KUCIOT ¢ MmeTaimiaMu. 23. B3auMopeiicTBrue KUCIIOT ¢ cosiMu. 24.
Bzaumonen-

CTBHE LIEJIOUEH ¢ KUCTOTaMuU. 25. B3auMoaelcTBue meaouen ¢ OKC UaaMu HEMETAIUIOB. 26.

BsaumonerictBue menoueil ¢ consamu. 27. [lonydenue u cBoiicTBa HEpaCTBOPUMBIX
OCHOBAaHHII.

28. BzauMopeiicTBuEe OCHOBHBIX OKCUJIOB C KUCIOTaMH. 29. B3anMoaeiicTBre OCHOBHBIX
OKCHJIOB

¢ Boaoi. 30. B3auMopeiicTBue KUCIOTHBIX OKCUIOB cO mienodamu. 31. Bzaumopeiicteue
KHCJIOTHBIX OKCHIOB ¢ BOJIoH. 32. B3anMoneicTBre conel ¢ kucioTamu. 33. BzanMmoeicTeue
coneil ¢ menodyamu. 34. Bzanmonaelictsue conelt ¢ consiMu. 35. BzauMmopeiicTBre pacTBOPOB coJler
C METaJlJIaMH.

IIpakTuyeckne padorsl. 6. Pemenne skcnepuMeHTaNbHBIX 3a/1a4.

IIpenmeTHBIE pe3yabTAaThI 00y4eHHSA

VYyamuiicss HayduTCs:

v UCIOJB30BaTh IIPU XapaKTEPUCTUKE NPEBPAILIEHHUI BELIECTB HOHATHUS: «PaCTBOPY,
«AIIEKTPO-

JUTUYECKAS TUCCOILUALUS, «IIEKTPOIUTHIY, «HEIIEKTPOIUTHD», «CTENEHb JUCCOIUALIUNY,



«CUJIbHBIE AJIEKTPOJIUTHD?, «CIIA0BIE ATEKTPOIUTHD), «KATHOHBDY, «AHUOHBD), «KUCIOTHI,
«OCHO-

BaHUs», «COJIN», KMOHHBIE PEAKIINIY, «HECOIe00pa3yIoIINe OKCUIBI», «COJIe00pa3yroue OK-

CHUJIBI», «OCHOBHBIE OKCHUBI», «KHCIOTHBIE OKCUABI», «CPEAHUE COITU», «KUCIIBIE COTTNY,

«OCHOBHBIE COJIN», «T€HETUUYECKUH PSAA», KOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHI,

«OKHCIIUTEIIb), «BOCCTAHOBUTEID), OKUCIIEHUE», «BOCCTAHOBJIICHUEY;

v/ ONUCHIBAaTh PACTBOPEHHUE KaK (PU3UKO-XUMHUIECKHI TPOIIECC;

v WUIIOCTPUPOBATH IIPUMEPAMH OCHOBHBIE TTOJIOKEHUSI TEOPUH DIIEKTPOIUTHUECKON
JMCCOLMAIMH; TEHETUYECKYIO B3aMOCBSI3b MEX/1y BellleCTBaMU (IPOCTOE BEIIECTBO — OKCHJ —
TUAPOKCHU]T — COJIb);

v XapakTepH30BaTh OOIINE XUMHIECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/IOB, KHC-

JIOT, OCHOBAHUM U COJIEH C IO3ULIUN TEOPHUH JIEKTPOJUTUYECKON JUCCOLMALNH; CYLIHOCTh

ANEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB C KOBAJIEHTHOM MOISAPHON U HIOHHON XUMUYe-

CKOH CBSI3b10; CYIIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;

v PUBOAUTH PHUMEPHI PEAKIIUA, TOITBEPKIAIOIIMX XUMHIECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCH/IOB, KUCJIOT, OCHOBaHMM U COJIEH; CYIIeCTBOBAHNE B3aUMOCBS3H MEXKIY OC-

HOBHBIMH KJIACCAMH HEOPTaHMYECKHUX BEIIECTB;

v kiaccH()UIUPOBATH XUMUYECKUE PEAKIIMH 110 «H3MEHEHHUIO CTENIEHEN OKUCIEHHS
3JIEMEHTOB,

00pa3yoIux pearupyromye BeecTBay;

v’ COCTaBJIATH YPaBHEHUS DIIEKTPOIMTHYECKOMN UCCOIMAIIMU KHCIIOT, OCHOBAHUM U COJIEH;

MOJIEKYJISIPHBIE, ITOJIHbIE U COKPAILLEHHbIE MOHHBIE YPABHEHMSI pEAaKLIUii C yH4aCTUEM JIEKTPO-

JUTOB; YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUi, HCIIONb3Yys METO/I AJIEK-

TPOHHOTO OajaHca; ypaBHEHUs peakluii, COOTBETCTBYIOIIMX MOCIEA0BATENbHOCTH («I1er0Y-

Ke») MpeBpalleHuIl HEOPraHUYECKUX BEIECTB PA3INYHBIX KJIACCOB;

v’ ONpeJeNsaTh OKUCIUTENL U BOCCTAHOBUTEIb, OKUCIEHHE W BOCCTAHOBJIEHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUSIX;

v yCTaHaBIMBAaTh NPUYMUHHO-CIIEICTBEHHBIE CBS3H: KJIACC BEMIECTBA — XUMHYECKHUE
CBOICTBA

BEIIIeCTBA; HAOIIOAATh U OMUCHIBATh PEAKIIMUA MEXIY dJIEKTPOIUTAMH C TTIOMOIIIBIO €CTECTBEH-

HOTO (PYCCKOI'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

v IIPOBOJUTH OIBITHI, TOTBEPKIAIONINE XMMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
Heopra-

HUYECKHUX BELIECTB.

v obpamarscs ¢ 1a00paTopHEIM 000pYIOBAHUEM M HarpeBaTelbh HBIMU IIPHOOPaMH B
COOTBET-

CTBUU C NPaBUIaMH TEXHUKHU 0€30M1aCHOCTH;

v HabJr01aTh 32 CBOWCTBAMH BEIIECTB U SBJICHUSIMH, TIPOMCXOIAIIUMU C BEIIECTBAMM;

v/ ONUCHIBATh XUMHYECKHUI IKCIICPHUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WITH
POJIHOTO)

SI3bIKA U SI3bIKA XUMHH;

v’ JlenaTh BBIBOJIBI [0 PE3YJIbTATAaM IPOBEIECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIE pe3yJabTaThl 00y4eHHUs
VYyamuiicss Hay9uTCs:

JienaTh MOMETKH, BBIMUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJISITh IOKJIAJ;

COCTaBJISTh HA OCHOBE TEKCTa IrpaduKH, B TOM Yucie ¢ mpuMeHeHueM cpeacts UKT;
BJIa/IETh TAKUM BHUJIOM H3JI0KEHHUS TEKCTA, KaK PacCyXJIeHue;

WCII0Ib30BaTh TAKOW Bl MBICIICHHOTO (M]1€aJIbHOTO) MOJIETUPO BaHMsI, KAaK 3HAKOBOE

A SANENE N NN

Mozie-
JMpOBaHUE (HA MpUMepe YpaBHEHUH peakiuii AUCCOLUAINH, HOHHBIX YPaBHEHHH peaklni,



MOJTypEaKIUi OKUCIICHUS-BOCCTAHOBJICHHS );

v pasjaM4aTh KOMIIOHEHTHI JOKA3aTeNIbCTBA (T€3UC, apryMEHTHI M (POPMY JI0Ka3aTeIbCTBA);

v\ OCYILECTBIATH IPAMOE MHAYKTHBHOE J0KA3aTEIbCTBO;

v’ OIpeNeNATh, HCXO/Is U3 y4eOHOH 3a1auu, HEOOXOAUMOCTh HENOCPEICTBEHHOIO MK
orocpe-

JIOBAHHOT'O HAOJIIOICHMUS;

v\ caMOCTOSTEIBHO (POPMHUPOBATH IPOrPAMMY SKCIIEPUMEHTA.

Pe3epBHOe Bpemsi — | u.

Paznensi KonnuectBo yacoB [Tpaktnueckux pa6or  KoHTpoapHBIX padboT
. BBenenue 5 Nel
1. ATOMBI XUMHUYECKHUX 9 Nel
AJIEMEHTOB
2. IIpoctbie BemiecTBa 6 No2
3. CoennneHus 15 Ne2.3 Ne3
XUMHYECKHUX
AJIEMEHTOB
4. I3MEHEHU S, ITPOUCXO 13 Ne 4,5 N4
JISIIUE C BEIIECTBAMU
5.PacTBOpeHue. 19 Ne 6 Ne5
PactBops1. CBoiicTBa
pacTBOpOB.
6.Peseps TTA 1

684

9kacc 684. 24. B HexeTI0

Beenenue. O01mas xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB U XUMHYECKUX PeaKIuid.
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema

xumudecknx diemeHToB . U. MenpgeneeBa (9 4)

XapakTepucTHKA 3JIEMEHTA IO €ro MOJIOKEHHIO B Ilepmoauyeckoil cucTeMe XUMHUYECKUX
snemenToB JI. 1. MenneneeBa. CBOMCTBAa OKCHAOB, KUCIOT, OCHOBAHHUI U COJIEM B CBETE TEOPUU
BJIEKTPOJIUTAYECKON JUCCOUMAIMA W OKHCICHHUS-BOCCTAaHOBJIEHUs. [loHATHE O mepexOoaHbIX
aneMeHTax. AMGoTepHOCTh. [ 'eHeTHYEeCKH s EPEeX0IHOTO dIeMenTa. [lepuonnyeckuit 3aKoH 1
[Tepuonnueckas cucrema xumMuueckux sneMeHToB J[. . MenaeneeBa. Xumudeckas opraHuzamnus
JKMBOM M HEXKUBOM IPUPOJAbI. XMMHUYECKUM COCTAB SApa, MAHTUM U 3€EMHOW KOpPbl. XMMHUYECKHE
AJIEMEHTHI B KJIETKAX JKMBBIX OPraHU3MOB. Makpo- u MukpodiaemMeHThl. O0o00IeHnrne cBeeHni o
XUMHYECKUX peakiusix. Knaccudukarus XUMHUECKUX PEeaKIUi 10 pa3InIHBIM IPU3HAKAM: «UHUCIIO
U COCTaB pEarupyrolux WU OO0pa3yrIIMXCs BEIIECTB», «TEIIOBON 3(deKrT», «HampaBiIeHUE,
«M3MEHEHHE CTEeTNEeHE OKHUCIICHHUs SJIEMEHTOB, OOPa3yIoIIMX peardpyrollne BEmecTBa», «dazay,
«HMCTIOJIb30BaHUE KaranuzaTopa». [loHSATHE O CKOpPOCTH XHMHUYECKOW peakiuuu. DakTopsbl,
BIUSIONIME HA CKOPOCTh XUMHUYECKMX peakiuil. Kartamuzatopel u karanu3. HHruOUTOpHI.
AHTUOKCHIAHTEL

JleMoHCTpanMu.

Paznmuunbie dopmer Tabmunsl JI. M. MenneneeBa. Monenu aTOMOB 3JIeMEHTOB 1—3-TO
nepuofoB. Mopenp CTpoeHus 3eMHOro miapa (IOMEpedHbI pas3pe3). 3aBUCUMOCTb CKOPOCTH
XMMHYECKON pEaKIUU OT MPUPOJbI PEArupyIONIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOU



peaKuuu OT KOHIIEHTPAIMK PearupyrolluX BelecTB. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOW peakiuu
OT IUIOIIAJId CONPUKOCHOBEHUS PEarupyrolux BEIMIECTB («KUISAIIMN ClIoi»). 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOM peakluu OT TeMIIepaTypbl peardpyronux BeulecTB. [ OMOreHHBIH U
reTeporeHHbIl KaTanu3bl. @epMeHTaTUBHBIN Katanu3. UHrubuposanue.

JlaGopaTopHbIe ONbITHI.

1. IlomyueHue rujpokcuja LHMHKAa W UCCIEJOBAaHME €ro CBOWCTB. 2.MoxenupoBaHue
noctpoenus [lepuoanueckoit cuctembl xumudeckux aemeHtoB Jl. . MenneneeBa. 3. 3amenieHue
xKele3oM Meau B pactBope cynbdara meau (II). 4. 3aBUCHIMOCTh CKOPOCTH XUMUYECKOM PEAKIIUU OT
MIPUPO/IBI pEarupyoIKX BEIIECTB HA MPUMEpE B3aUMOJICHCTBUS KUCIIOT C METalIaMHu.

5. 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHIIEHTPALUU PEarupyrolIUX BEIIECTB
Ha TIpUMepe B3aUMOJICHCTBUS IUHKA C COJSTHOW KUCIOTOM pa3TuYHON KOHIIEHTPAIIUH.

6. 3aBUCMMOCTh CKOPOCTM XHMMHYECKOM peakiuu OT IUIOMAAX COMPUKOCHOBEHUS
pearupyoomux BemecTB. 7. MoJeaupoBaHUE «KUIISIIEro Cilos». 8. 3aBUCHMOCTh CKOPOCTHU
XUMHUYECKON pEeaklMu OT TEeMIIEpaTypbl PEarupyrolux BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS
okcuaa memu (II) ¢ pacTBopoMm cepHOIl KUCIOTHI pazNU4HON Temmeparypbl. 9. PasnoxxeHue
MepOKCHIa BOJOpoAa ¢ momoibio okcuna mapranna (IV) u karanassl. 10. O0Hapyx)eHue KaTanassl
B HEKOTOPBIX MHINEBBIX Mpoaykrax. 11. MHrubupoBanue B3aMMOJEHCTBUS KUCIOT C METaJIaMH
YPOTPOIIHOM.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

Yyamuiics Hay4YuTCs

UCIIONIb30BaTh MPU XAPaKTEPUCTHKE TMPEBPAILEHUN BEIIECTB MOHATHS: «XUMHUYECKas
peakius», «pPeaKuu COCAUHCHUS», «PEAKIUU PA3JI0KEHUS», «PEAKIHH OOMEHay», «peaKluu
3aMEILICHUS», «PEaKIUU HEeUTpalM3aluny», <«IK30TEPMUYECKHE PEaKIUN», <«IHAOTCPMUYECKUE
peaKIm», «oOpaTumbIe peaKIm, «HEeoOpaTuMbIe peaKIum, «OKHUCIUTETHHO-
BOCCTAHOBUTEIBHBIE  PEAKIMN», «TOMOTE€HHBIE  pEaKIUU»,  «TE€TEPOTCHHbIE  PEaKIUn»,
«KATATUTHYECKUE PEaKIUN», «HEKATATUTHYECKUE PEaKIMH», «TEIIoBOM 3(PGEeKT XUMHUECKOu
PeaKImn», «CKOPOCTh XUMUYECKOHN PEAKIIUNY, «KaTalIn3aTopy;

XapaKTepu30BaTh XHUMHUYECKHE OJIEMEHTHl |—3-T0 MepuoJ0B MO UX TMOJIOKEHHUIO B
[Tepuonnueckoit cucreme xumudeckux osieMeHtoB J[. WM. MeHneneeBa: XUMHUYECKUM 3HAK,
MOPSIAKOBBIN HOMEp, IEPUOJI, TPyNIa, HOArPYIIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHUE aToMa
(3apsin sapa, YMCIO MPOTOHOB M HEHWTPOHOB B sifipe, 00Iee YMCIO IJIEKTPOHOB, paclpeiesieHue
ANEKTPOHOB TO 3JEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (opMylia, HA3BaHHE M THIl BBICIIETO
OKCHJIa ¥ TUJIPOKCHUJIA, JIETYYET0 BOJOPOTHOTO COSTMHEHUS (/1711 HEMETAJUIOB));

XapaKTepu30BaTh OOIIMEe XWMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHUIOB M THUAPOKCHUIOB;
MIPUBOUTH MPUMEPHI PEAKIIUN, TTOJTBEPKAAOIINX XUMUIECKHNE CBOMCTBA aM(POTEPHBIX OKCHUIOB U
TUAPOKCHJIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIMHA MO YUCITY UM COCTaBY MCXOJHBIX BEIIECTB U
MPOJIYKTOB pEaKIUu; TEIIoBOMY 3(h(EeKTy; HalpaBICHUIO MPOTEKAHHUS pPEaKINHh;, H3MEHEHHIO
CTENeHEH OKHUCJICHHS JJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEIIECTB; YYaCTHIO
KaTaJlnu3aTopa;

OOBSICHATH U MPUBOJIUTH MPUMEPHI BIUSHUSA HEKOTOPHIX (aKTOpPOB (IPHpOAA pearupyromimx
BEILIECTB, KOHIIEHTPAllUsl BEUIECTB, JaBJICHUE, TEeMIEparypa, KaTajau3aTrop, I[OBEPXHOCTb
COTMPUKOCHOBEHHS PEarupyroIINX BEIIeCTB) Ha CKOPOCTh XUMHYECKUX PEAKITHIA;

HAOMIO/IaTh W OMHCHIBATH ypaBHEHUS PEAKIMi MEXIy BEIIeCTBAMH C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA U SI3bIKa XUMUU;

MPOBOANTH OMBITHI, MOATBEPKAAOIINE XUMHUUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THAPOKCHJIOB; 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIIMU OT Pa3MyHBIX (hakTOpoB (Tpupoaa
pearupyromux BeLIECTB, KOHLEHTpAlMs BEIIECTB, [IaBJIIEHUE, TEMIlepaTypa, KaTaluzaTop,
MOBEPXHOCTh COMPUKOCHOBEHHUS PEarupyrouux BEIIECTB).

MetanpeamMeTHble pe3yJabTaTbl 00y4eHUs



VYyamuiicss HAyYMTCs

OTIpeNeNATh 1eTb YU4eOHOH JEesTeIbHOCTH C MOMOIIBI0 YUUTEISI U CAMOCTOATENBHO, UCKATh
CpeICTBa €€ OCYILECTBICHHs, paboTas MO IUIaHy, CBEPSATh CBOM JIEHCTBUS C LENbIO U TpHU
HE0OXOIMMOCTH UCTIPABIISATH OIMIUOKH C IIOMOIIBIO0 YUUTENSI U CAMOCTOSITEIIBHO;

COCTaBJISITh AHHOTAIUIO TEKCTA;

CO371aBaTb  MOJIEIM C  BBIJICJICHUEM  CYIICCTBEHHBIX  XapaKTEpPUCTUK OOBEKTa U
MIPEJICTaBJICHUEM UX B MPOCTPAHCTBEHHO-TpaUUECKOM U 3HAKOBO-CUMBOJIMUYECKOH opme;

OTIPECIIATh BUJIBI KIIACCU(PUKAIINHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISITh NPSIMOE A€TyKTUBHOE JOKA3aTEeIbCTBO.

Tema 1. MeTasubl (22 4)

ITonoxenne w™eramwioB B Ilepuogudeckoil cucremMe xuMuueckux daemeHtoB [[. M.
MeneneeBa. Merananueckass KpUCTaNIM4YecKas pelleTka M MeTauIn4ecKas XUMHUYEcCKas CBS3b.
O6mme ¢Qusnueckue cBoicTBa MeramwioB. CIuiaBpl, WX CBOWCTBA W 3HaueHUE. XUMHUYECKHE
CBOWCTBAa METAJUIOB KaK BOCCTAHOBUTENICH, a TAK)Ke B CBETE UX IOJIOXKEHUS B HJIEKTPOXUMHUYECKOM
psaay HanpsbkeHud MetaiioB. Kopposust MeTamioB U criocoObl 60pbs0ObI ¢ Hell. MeTaibl B IpUpoJe.
OO6mue cnocoObl UX MOTYyYEHUS.

OO01masi XapakTepUCTHKA HIeJOYHBIX MeTa10B. Metamisl B ipupoje. O0mue crnoco0s! ux
nonydyeHus. Crpoenue aromoB. lllenounble MeTamuibl — MpoCThlie BemiecTBa. Baxueimue
COCMHEHUS INEIOYHBIX METAJUIOB — OKCHIBI, TUIAPOKCHIBI M CONHU (XJIOpUIBI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinbie ynoopenus.

O01mas xapakTepucTHKA 3JIeMeHTOB IJIapHo# noarpynnsl Il rpynmnsi.

Crpoenue aromoB. lllenouHo3emenbHBIE MeETalIbl — MPOCThIE BellecTBA. BakHeliue
COEUHEHHS IIEIOYHO3EMENbHBIX METAVIOB — OKCHUJBI, THAPOKCHUABI U COJNU (XJIOPUJBL,
KapOOHATBI, HUTPATHI, CyNb(daThl, (hocdaTsl), X CBOMCTBA U TPUMEHEHHE B HAPOJTHOM XO0351CTBE.

ANOMUHUM.

Crpoenue aroma, (pU3MYECKHE U XMMHUYECKHE CBOMCTBAa MPOCTOTO BemiecTBa. CoequHeHus
ATIOMUHHUS — OKCHUJ U TUAPOKCUI, UX aM(pOTEepHBI XapakTep. BaHeilmue coiu amroMUHUS.
[IpuMeHeHne amrOMUHUSA U €T0 COCINHEHHM.

Keaeso.

Crtpoenue aroma, pu3anyeckrue U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. ['eHeTnueckue
pAnbl Fe'? uFe™.

Baxkneiimue conu xene3a. 3Hau€HUE Keje3a U €ro COeAMHEHUN s MPUPObl U HAPOJHOTO
XO03SIMCTBA.

JleMOHCTpALIHH.

OO0pa3ipl MEeT0YHBIX U MIeTOYHO3EeMENbHBIX MeTaoB. O0pa3isl criiaBoB. B3anMoelictBre
HAaTpus, JUTHUS W KaJlblUsig C BOAOW. B3ammoneicTBME€ HATpuUs W MarHusg C KHCIOPOJOM.
B3aumopeiictBue MetamioB ¢ Hemetaimiamu. [lonyuenne rugpokcuaos xenesa (I1I) u (I1D).

JlaGopaTopHbie ONBITHI.

12. B3aumoeicTBiE pacTBOPOB KUCIOT U cojel ¢ MeTaiamu. 13. O3HakoMIIEHHE ¢ pyJaMu
xenesa. 14. OxpamvBaHue MJIaMEHU COJIIMU IIEJIOYHBIX METaUIoB. 15. B3auMopencTBrue Kanbus
¢ Bojou. 16.I1onydyeHue ruipokcuaa Kaublus U UCCIEI0BAHUE €T0 CBOMCTB.

17. Ilony4yenue ruipokcuaa aaTlOMUHUS U HCCIEIOBAHUE €ro CBOMCTB. 18. B3ammonelicTBue
xeneza ¢ conssHOM kucnmotoit. 19. Ilomydyenne ruapokcunos skene3a (II) u (III) u uzydenue ux
CBOMCTB.

IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI

Yyamuiics Hay4YuTcs

UCIIOJIB30BATh MPHU XapaKTEPUCTUKE METAJUIOB U UX COCIUHEHUU MOHATHUS: «METAILIBIY, «PAJl
AKTUBHOCTH METAJJIOBY», «IIEJIOYHBIE METAJUIbD», «IIEJIOYHO3EMEIbHBIE METAJUIbl», HUCIIOIb30BAThH
UX MPU XAPaKTEPUCTUKE METAJJIOB; JaBaTh XAPAKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAJIOB
(IIETOYHBIX METAJUIOB, MAarHusl, KaJbliUsd, aIIOMHHHS, >Kele3a) M0 UuX TMOJOXKEHHIO B



[lepuonnueckoit cucteme xumuueckux odnemeHToB J[. M. MenneneeBa (XMMUYECKHHA 3HAK,
MOPSIAKOBBIN HOMEp, IEPHO/I, TPyIIa, MOArPYyIa, OTHOCUTENbHAsI aTOMHAsI Macca, CTpPOEHUE aToMa
(3apsi siapa, YUCIO MPOTOHOB U HEUTPOHOB B SApE, 00INEE YUCIO IJEKTPOHOB, PaCIpeiC/ICHHE
AJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM), TIPOCTOE BEMIECTBO, (HhOpMYIa, HA3BAaHWE W THUI BBICIIETO
OKCHJIA ¥ THIPOKCHIA);

HA3bIBaTh COSAMHCHHSI METAJIIOB M COCTABIISITh UX (POPMYJIBI [T0 HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 00IIHe (PU3NIECKNE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAaJLIOB;

OOBSCHATh 3aBUCHMOCTh CBOWCTB (MJIM TPEICKAa3bIBaTh CBOMCTBA) XMMHYECKHUX DJIEMEHTOB-
METaUIOB (paguyc, METAJUIMYECKHUE CBONCTBA 3JEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
CBOMCTBA 3JIEMEHTOB) M OOpa3yeMbIX UMM COCTUHEHUH (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIHMX
OKCHUJIOB M THJAPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA) OT TIIOJOXXEHUS B
Ilepuonuueckoi cucreme xumMuueckux snemeHToB JI. 1. Menaeneena;

OMUCHIBaTh OOIIME XUMHUYECKUE CBOMCTBA METAJNIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHUSI PEAKIUN, XapaKTepU3YIOINUX XUMHYECKUE CBOMCTBA
METAJUIOB M HUX COEAUHEHUH, a TaKKe OJJIEKTPOHHBIE YpPAaBHEHUs MPOLECCOB OKHUCICHUS-
BOCCTAHOBJICHUS;

YPAaBHEHUSL AJIEKTPOJUTUYECKON IUCCOLMALMU; MOJIEKYJISPHBIC, MOJHBIE U COKpAallleHHbIE
WOHHBIC YPaBHEHUS PEAKIINI C yHaCTHEM JICKTPOIUTOB;

YCTaHaBIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aToOMa, XHMHYECKOU
CBA3BIO, THUIIOM KPUCTAUIMYECKOW PpEHICTKH METAUIOB U HMX COCIUHEHUU, WX OOIIUMH
(HDUBUYECKUMHU U XMMUYECKUMH CBOWCTBAMH;

OIMMCHIBATh XMMHYECKHE CBOMCTBA IIEJIOYHBIX M IEJIOYHO3EMEILHBIX METAJIOB, a TaKKe
ATIOMHUHHUS ¥ JKeJe3a U UX COSTMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HUJIM POIHOTO) SI3bIKA
U SI3bIKa XUMHH;

BBITIOJIHSITh, HAOJIOJAaTh M OIHKCHIBATh XUMHUYECKHUU HKCIIEPUMEHT TIO0 PaCIO3HABAHUIO
BKHEUIINX KaTHOHOB METAJIOB, THIPOKCU/I-UOHOB;

OKCIIEPUMEHTAJIbHO UCCJIEIOBaTh CBOWCTBA METAJIOB W WX COCAWHEHUH, peliaTh
SKCIEPUMEHTAIIbHBIE 33]1a4M 10 TeMe «MeTaby;

OMUCHIBATh XUMHUYECKUN HKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO)
SI3BIKA U S3BIKa XUMUM;

MIPOBOJIUTH PAcUeThl MO0 XUMUYECKUM (DopMysiaM W ypaBHEHHSIM PEAKIIUN, MPOTEKAIOIIUX C
Y4aCTHEM METAIIJIOB U UX COCAMHEHUM.

MertanpeameTHbie pe3yJbTaThl 00y4eHHs

Yyamuiics Hay4YuTcs

paboTaTh 1O COCTaBJICHHOMY IIJIaHY, UCHOJb3ys Hapsay C OCHOBHBIMH M JIONOJHHUTEIbHbIE
cpenctBa (CpaBOYHYIO JIMTEPATYPY, ClIokHBIE mpubopsl, cpeactsa UKT); ¢ momompio yuurtens
oTOMpaTh s pelIieHust y4yeOHBIX 3ajjau HEO0OXOJWMBIE CIOBApH, SHIMKIIONEINH, CIPABOYHUKH,
JJIEKTPOHHBIE JUCKH;

COIIOCTABJIATh U OTOMPaTh UH(OPMAIIHIO, TTOIYUYEHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIOBApH,
SHIMKJIONENH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU, ceTh VIHTEepHET);

NpPEACTaBIATh MHPOPMALMIO B BHJAE TAOJUI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

0(OpPMIIATH CBOM MBICIM B YCTHOW M IHCBMEHHOH peudM C y4eTOM CBOMX Y4YEOHBIX H
YKU3HEHHBIX PEUEBBIX CUTYallU, B TOM 4uciie ¢ npumeHenneM cpeacts UKT;

COCTABJIAITh PELICH3UIO HA TEKCT;

OCYILIECTBIIATh JOKA3aTEIbCTBO OT IIPOTUBHOTO.

Tema 2. IIpakTukymMm 1. CBolicTBa MeTALJIOB M MX COeIMHEHUN (2 u)t



1. OcyiiecTBieHUe IENOYKM XUMHUYECKHUX TpeBpaumieHuii. 2. IlomydyeHue u CBOMCTBa
COEMHEHUI MeTauioB. 3. PelleHue 3KCIEpHMEHTaNbHbIX 3a/1ad Ha paclio3HABaHHUE U NOJyYyEHUE
COEIMHEHUI METaJUIOB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yyamuiicss HAyYMTCs

oOpamarecss ¢ 1a00paTOpHBIM O0OPYZOBaHMEM W HArpeBaTeIbHBIMU MPUOOpPaAMH B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH;

HaA0JII0/1aTh 332 CBOMCTBAMM METAJJIOB M UX COCAUHEHMM U SBICHUSIMH, MPOUCXOIALUIMMU C
HUMU;

ONMCHIBaTh XUMUYECKUH 3KCIEPUMEHT C ITOMOIBIO €CTECTBEHHOI'O (PYCCKOIO MM POJIHOIO)
SI3bIKA U A3bIKA XUMUHU;

JIeJ1aTh BbIBOJIBI 110 pe3yJIbTaTaM MIPOBEIEHHOIO SKCIIEPUMEHTA.

MertanpeameTHblie pe3yJibTAaThbl 00yYeHH s

Yyamuiics Hay4YuTcs

OTIpeeNATh, UCXOAS U3 Y4eOHOM 3a7aun, HE0OXOJMMOCTh UCIOIB30BaHUs HAOIIOICHUS WIH
IKCIIEPUMEHTA.

Tema 3. Hemera/winl (28 4)

OO01as xapakTepucTUKa HEMETAJJIOB: MoJiokeHUe B llepuonnyeckoil cucteMe XMMHUUECKHX
sanemenToB [[. . MenneneeBa,0CO0EHHOCTH CTPOCHHSI aTOMOB, 3JEKTPOOTPULIATENBHOCTH (D0)
KakMmepa «HeMmetauimyHoctuy, psaa 0. Kpucraminyeckoe CTpoeHHE HEMETAIOB — IPOCTHIX
BenlecTB. Amorponus. dusndeckue cBoiicTBa HeMeTaioB. OTHOCUTEIBLHOCTD MOHSATUI «METalD)
U «HEMEeTaJ».

Bonmopon.llonoxenue Bomopona B Ilepuoguueckoil cucremMe XuMHYecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHre aToMa U MOJIEKyJbl. PU3NYECKHe U XMMUUYECKHE CBOWCTBA BOJIOPO/a, €r0
IIOJIyYE€HUE U IIPUMEHEHHE.

Bona.

Crpoenue wmomnekynbl. Bomoponnas xumuueckas cBsa3b. Du3nueckue CBOMCTBA BOJBI.
AHoMmanuu CBOMCTB BOAbl. ['mapodunbHble U TUAPOPOOHBIE BellecTBa. XHUMHUYECKHE CBOWCTBA
Boabl. Kpyrosopor Boabl B mnpupone. Bomoounctka. Aspanus Boabl. bbiToBbIE (UIBTPHI.
MuHepanbHble BOJIbI. JJUCTUIIIMPOBAaHHAS BOJIA, €€ TIOJyYEHHE U IPUMEHEHHE.

O01mas XxapakTepucTHKA rajJ0reHoB.

Crpoenune atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xiope, 6pome, prope u one. [Ipumenenne raioreHoB U UX COeTMHEHUM
B HAPOJIHOM XO35IHCTBE.

Cepa.

CrpoeHne aToMa, aJuIOTPOINHUS, CBOWCTBA M NMPUMEHEHHE poMOMUYEcKoi cepbl. OKCUIIBI CepBI
(IV) u (VI), ux nonydenue, cBoiicTBa 1 mpuMeHeHue. CepHasi KUCIIOTa B €€ COJTH, UX TPUMEHEHNE B
HapoJHOM Xxo3siicTBe. [Ipon3BOACTBO CEpHON KHCIIOTHI.

A3or.

CrtpoeHune aToMa M MOJIEKYJIBI, CBOICTBA MTPOCTOr0 BELIECTBA. AMMHUAK, CTPOEHHE, CBOMCTBA,
noydeHue u npumeHenue. Conm aMMOHUsI, UX cBokcTBa U mpumeHenne. Okcunapl azota (1) u (IV).

A30THasi KHCJIOTa, €€ CBOICTBa M TpUMEHeHHe. HuTpaTel W HUTPUTHL, TpodiemMa HuxX
COJIEp’KaHUsl B CEJIbCKOXO03SMCTBEHHON MPOAYKIIMH. A30THBIE y100OpEHHUSI.

Dochop.

CrtpoeHue aToMa, aJJIOTpOIMsA, CBOMCTBa 0esnoro u kpacHoro ¢ocdopa, UX NpUMEHEHHE.
OcHoBHble coeauHeHus: okcug docdopa (V) u opropochopHas kuciora, pocharsl. DocopHbie
yaoOpeHus.

Yraepoa.

Crtpoenue aroma, aJuIoTpOIus, CBOMCTBa Moaudukamnuii, mpumernerne. Okcunbl yriaeponaa (I1)
u (IV), ux coiictBa u npuMmeHeHue. KapOoHaThI: KalbIUT, COJA, TOTAL, UX 3HAUYEHHE B IPUPOJIE U
KU3HU YEJIOBEKa.



Kpemunii.

CrpoeHue aroma, KpUCTAUINYECKUN KPEMHUH, €r0 CBOMCTBA U NpUMeHeHne. OKCUl KpEMHHUS
(IV), ero mpupoanbie pazHOBUAHOCTH. CHIMKAThl. 3HAYCHUE COCAMHEHUN KPEMHHS B KHMBOU W
HeXuBoU npupoze. [IonaTre 0 CUIMKaTHON IPOMBIIIIIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3upl rajJoreHoB — IMPOCThIX BELIECTB. B3anMopeicTBUE TaJlor€HOB € HATpPUEM, C
anmoMuHueM. BriTecHeHne Xjopom OpoMa MM MOJla U3 PacTBOPOB UX coseil. B3aumoneiicTBue
Cephl C MeTajulaM{, BOJOPOJOM M KHCIOPOAOM. B3amMonelcTBue KOHUEHTPUPOBAHHOW a30THOM
KHCIIOTHI ¢ Meiblo. [lornolenue yriemM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHne Meau
u3 ee okcuaa yriaem. OOpa3ibsl TPHUPOJHBIX COCTUHEHUWH Xiopa, cepbl, ¢ocdopa, yriaepona,
KpeMHusi. OOpasupl BaXHEHIINUX AJI1 HApOJHOTO XO3AHCTBa Cylb(}aToB, HUTPATOB, KapOOHATOB,
docdaro. OOpasibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. Ilomyuenue u pacrio3zHaBanue Bojgoposa. 21. MccnegoBanue moBepXHOCTHOTO HATSXKEHUS
BozAbl. 22.PacTBOpeHHe mepMaHraHata Kajausi WJIM MEIHOTO Kymopoca B Bojae. 23. I'maparanus
obe3BoxxeHHoro cynbdara meau (I1). 24. 3rotoBieHne runicoBoro oTreyaTka.

25. O3HakoMJIeHHE C KOJUIEKIHeW OBbITOBBIX (PuiIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MuHepanbHOM Boabl. 27. KauecTBeHHas peakiuss Ha rajoreHug-uoHbl. 28. Ilomyuenue u
pacnio3HaBanue kwuciopoga. 29. l'openue ceppl Ha Bo3nyxe u B kuciopozae. 30.CoiictBa
pa3baBieHHON cepHOW KHCIOTHL. 31. M3ydenwe cBoiicTB ammmaka. 32. Pacmo3naBanme coJeit
ammonus. 33. CpoiictBa  pa30aBlIeHHOHW  a30THOM  KHCIOTBL. 34.  B3aumopeiicTBue
KOHIICHTPUPOBAHHOM a30THOW KHCIOTHI ¢ Meabto. 35. T'openme Qocdopa Ha BO3Ayxe U B
kucnopone. 36. PacnosnaBanme ¢docdaros. 37. T'openue yras B kucnopoxe. 38. Ilomyuenue
YTOJBHOM KUCIIOTHI U U3y4deHue ee cBoUCTB. 39. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapOonara Hatpus. 41. [lomyuenne kpeMHEBON KHCIOTHI U U3YYEHUE
€€ CBOICTB.

IIpenmerHbie pe3yJbTaThl 00y4YeHHs

VYuamuiicst 10J15KeH ymemp:

UCIIOJIb30BaTh MPHU XapaKTEPUCTHUKE METAUIOB M MX COEIMHEHUH TMOHATUSA: «HEMETAJIbD»,
«TaJIOTeHbl», «AJUIOTPOIHBbIE BUJOU3MEHEHHUS», <(CKECTKOCTh BOJBDY, «BPEMEHHAas >KECTKOCTh
BOJIBI», IIOCTOSTHHASI )KECTKOCTh BOJIBI», «O0IIast >KECTKOCTh BOJIBI;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX D3JIEMEHTOB-HEMETAIJIOB (BOJOpOZa, TIaJlOTE€HOB,
KHUCJIOPOAa, cephl, a3oTa, (ocdopa, yriepoja, KpeMHHs) MO MX HoJoxeHuto B [leproanueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHpneneeBa (XMMHYECKUW 3HAK, MOPSIKOBBIA HOMED,
NEepUoJI, IPyIIa, NOArpyINa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOeHHUE aToma (3apsi SApa, YUcio
MIPOTOHOB U HEHUTPOHOB B sjpe, 00Illee YHCIO 3JIEKTPOHOB, PACHpPENEICHHE 3JIEKTPOHOB I10
AJIEKTPOHHBIM CJI0SIM), TPOCTOE BEIIECTBO, (popMmynia, Ha3BaHHWE W THUI BBHICIIETO OKCHJA U
rUApoKcHuaa, GopMysia U XapakTep JeTy4ero BOAOPOIHOTO COEAUHEHNUS);

HA3bIBaTh COSAMHEHHSI HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTepu30BaTh CTpOEHUE, olure Gu3nYecKue U XUMHUYECKHE CBOMCTBA IIPOCTHIX BELIECTB-
HEMETAJIJIOB;

OOBSACHATh 3aBUCUMOCTb CBOMCTB (WJIM IMpeICKa3bIBaTh CBOICTBA) XMMHUECKUX DJIEMEHTOB-
HEMEeTaJIoB (pajnyc, HEeMETAJUTMYECKHE CBOWCTBA JIIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa 3JIEMEHTOB) M O0pa3yeMbIX UMM COCIUHEHUU (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIITHX
OKCHJIOB U TMJIPOKCHJIOB, JIETYYUX BOJOPOIHBIX COCAUHEHHMM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBOIcTBa) OT nosioxkeHus B [leproauueckoit cucteme xumuueckux snemenToB /1. 1. Menneneena;

OTKCHIBATH OOIIME XMMUYECKHE CBOMCTBA HEMETAJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) S3bIKA U SI3bIKA XUMHU;



COCTaBJIATh MOJIEKYJIIPDHBIC YPAaBHEHMs PEeaKLUi, XapaKTepU3yIOIUX XUMUYECKHUE CBOICTBA
HEMETAVIOB U MX COCOUHEHUH, a TaKKe OHIIEKTPOHHBIC YPAaBHEHUS IPOLIECCOB OKHCICHHS-
BOCCTAHOBJICHMSI;

YPaBHEHHS DJICKTPOJUTHYECKOW AUCCOLMAIMM; MOJEKYISpHBbIC, MOJHBIE U COKPAICHHbIC
VOHHBIE YPaBHEHUS PEAKLUH C y4aCTUEM 3JIEKTPOJIUTOB;

yYCTAQHABJIMBATh MPUYUHHO-CIEACTBEHHBIEC CBSA3M MEXAY CTPOCHHEM aToOMa, XUMHYECKOU
CBSI3bI0, THUIIOM KPHUCTANIMYECKOM pEIIeTKM HEMETaUIOB M HMX COEAMHEHUM, uX oO0IuMHU
(GU3NIECKUMHU ¥ XUMUYECKIMH CBOWCTBAMH;

OIKCBIBATh XUMHUYECKUE CBOMCTBA BOJOPOA, FallOr€HOB, KUCIOPOa, Cepbl, a30Ta, Gocdopa,
rpaduTa, anMasa, KpEeMHHS U UX COSAMHEHUI C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POIHOTO)
A3bIKA U SI3bIKA XHUMUU;

OIKCHIBATh CHOCOOBI YCTPAHEHHSI YKECTKOCTH BOJBI M BBINOJHATH COOTBETCTBYIOLIMH HM
XUMHUYECKHH SKCIIEPUMEHT;

BBINOJIHATH, HAOIIOaTh U ONMCBHIBATh XUMUYECKUH IKCIIEPUMEHT 10 PAaCIO3HABAHUIO MOHOB
BOZIOPOJa K aMMOHMUS, cynbdat-, KapOoHaT-, CHIIUKAT-, pocdat-, XJI0pua-, OpoOMUI-, HOAUI-UOHOB;

OKCIEPUMEHTAIBHO HWCCIIEIOBaTh CBOWCTBA METAUIOB M WX COCIWHEHMI, pemaTh
SKCIepUMEHTaIbHbIE 3a/1auu 1o TeMe «Hemeramiby;

OIMCHIBATh XUMHUYECKUH SKCIIEPUMEHT C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HMIIM POHOTO)
A3bIKA U SI3bIKA XUMUHU;

IPOBOJUTH PACUYETHl MO XMMUYECKUM (POpPMYJIaM M ypaBHEHHSM PEAKIUi, MPOTEKAIOIUX C
y4acTHEM HEMETAJIJIOB U UX COEAMHEHUH.

MeTanpeaMeTHbIe pe3yJbTAaThl 00yYeHHUs1

VYyamuiicss HayYuTes:

OpraHW30BBIBATh y4eOHOE B3aMMOJACUCTBHE B TpyIe (pachpeaemsTh poJv, JOTOBaPUBATHCS
APYT C APYTOM U T. 11.);

NpeaBUAETh (TPOrHO3UPOBATH) TIOCIECTBHS KOJUICKTUBHBIX PEIICHHIA;

MOHUMATh MIPUYMHBI CBOETO HEYCIIeXa U HaXOUTh CIIOCOOBI BBIXO/IA M3 3TOW CHTYAIlHU;

B JMAJIOTe C yYUTEJIEeM YYMThCS BbIpAaOAThIBaTh KPUTEPUU OLIEHKU U ONPEAEATh CTENEeHb
YCIICTHOCTH  BBITIOJTHEHUsI CBOEH pabOTHl M pabOTHl BCEX, MCXOMAS M3 MMEIOLIUXCS KPUTEPHEB,
COBEpPILIEHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS MU B X0/1€ OLIEHKU M CAMOOLICHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHUSI, ApTyMEHTHPYS €€;

HOJTBEPXKaTh ApPTyMEHTHI (haKTaMH;

KPUTHYHO OTHOCUTHCSI K CBOEMY MHEHHUIO;

CJIylIaTh APYTHX, NBITaTbCSd NMPUHUMATH APYTYIO TOYKY 3pEHHs, ObITb TOTOBBIM H3MEHUTbH
CBOIO TOUKY 3pEHHUS;

COCTaBJIATH pedepart Mo ornpeesieHHon dpopme;

OCYIIECTBIISITh KOCBEHHOE Pa3AeuTENbHOE 10Ka3aTeIbCTBO.

IIpakTukym 2. CBolicTBa coefnHeHUIT HeMeTaL10B (3 u)t

1 PemeHne skcnepuMEHTANbHBIX 3adad no teme«lloarpynma kucimopoma». 2. Pemienue
SKCIEpUMEHTAIbHBIX 33/1a4 1o TeMme «lloarpymma a3ortay. 4. Pemenue skcrnepuMeHTaIbHBIX 3a7a4
o teMe «[loarpymnmna yriaeponay. 5. [lonydyenue, coOupanue u paco3HaBaHHUE ra3o0B.

IIpeamMeTHbIe pe3yabTaThl 00y4YeHHs

Yyamuiics Hay4YuTCes:

oOpamaTeCsi C J1aOOpaTOpHBIM OOOPYIOBAaHUEM W HarpeBaTeNbHBIMH TPUOOpaMU B
COOTBETCTBHH C MPABUJIAMHU TEXHUKH O€30M1aCHOCTH;

HaOJFOIaTh 32 CBOMCTBAMH HEMETAJUIOB M UX COCTUHECHUHN W SBJICHUSMH, TIPOUCXOISIIAMHE C
HUMU;

ONKCHIBATh XUMUYECKUIN SKCIEPUMEHT C IMOMOIIbIO €CTECTBEHHOTO (PYCCKOr0 WJIM POJHOTO)
SI3BIKA U S3BIKA XUMUMY;

JIeNIaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.



MeTanpeamMeTHble pe3yJabTaTbl 00y4eHUs

Yyamuiics Hay4YuTcs

OTIpeeNATh, UCXOAs U3 Y4eOHOM 3ajaun, HE0OXOJMMOCTh MCIOJIB30BaHUsl HAOIIOICHUS WIIN
9KCIIEPUMEHTA.

Tema 5. O6001eHHe 3HAHMI 110 XMMHH 32 KypC OCHOBHO# 1KoJibl. Ilonroroska

K rocyaapcrseHHoi urorosoi arrecrauuu ('MA) (10 v)

Ilepuonnueckuin 3akoH u Ilepuoguueckas cucremMa xuMuuyeckux odnemeHtos JI. U
MenpeneeBa. PU3NYECKUI CMBIC TOPAAKOBOTO HOMEpA JIEMEHTAa, HOMEPOB IIEPUOJA U IPYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCJUHEHUH B IIEPUO/Iax U TPYIIIAX B CBETE
IIPEICTAaBICHUM O CTPOCHUH aTOMOB JIEMEHTOB.

3HaueHUe NEePUOAUYECKOro 3aKOHAa. BUIbl XMMHUYECKUX CBSI3€H M THUIBl KPUCTAINIMYECKHX
pemeTok. B3auMocBs3b cTpoeHus u cBoiicTB BeulecTB. Kiaccupukanus XMMHUECKUX PEaKLUN MO
Pa3IMYHbIM NPU3HAKaM (YMCII0 U COCTAB PEarupyromux U 00pa3yromxcs BEIIECTB; Halluune

rpaHunbl pazznena (as; TemaoBoil 3(PQeKT; M3MEHEHue CTENeHel OKMUCIECHUS aTOMOB;
HCIIOJIb30BAaHUE KaTallu3aTopa; HampaBieHue npoTekaHus). CKOpOoCTh XMMUYECKUX pPEaKLHUi U
¢bakTopsl, Biusoume Ha Hee. OOpaTUMOCTh XMMHYECKHUX pEaKUUi U CHOCOOBbl CMELIEHHs
XUMHUYECKOTO PaBHOBECHS.

ITpocTeie M cnoxHble BemiecTBa. Meramiel U HeMeTaulbl. ['eHeTHuYeckHue psabl MeTalia,
HEMeTala U MepeXxoaHoro Metamuia. OKCHUABIN THAPOKCUABI (OCHOBAaHUS, KUCIOTHI, aM(pOTepHbIE
THJIpOKCUabl), coiu. X cocTaB, kinaccudukanus v oOLe XMMUYECKHe CBOWCTBA B CBETE TEOPUU
JIEKTPOJIUTUYECKON JUCCOLMALINH.

Ne Ha3Banne riassl Komnuectso IIpakTrueckue KoHntposnbnsie
TJIaBbl 4acoB paloThI palboThI
Beenenune. O0mas 9 Nel

XapaKTEpUCTHKA XUMUYECKUX
3JIEMEHTOB U XUMHYECKHUX
peakuuit. [lepuonnueckuit
3akoH u [lepnoanueckas
CUCTEMA XUMUYECKUX
anemenToB JI.M. Menneneena

1. MeTtamisl 22 Nel-3 Ne2
3. Hemetamnisl 28 Ne4-6 Ne3
5. O0001IeHre 3HaHUH 110 XUMUH 8 Ne4

3a KypC OCHOBHOM IIKOJIBI.

IToaroroeka k 'MA. 1

Hroro 68 6 4

IInanupyembie pe3yjbTaTbl 00y4eHH:

BbpInyCKHUK HAy4YUTCH:

* OMUCHIBATH CBOMCTBA TBEPIBIX, JKHUJKHX, Ta3000pa3HbIX BEIIECTB, BBIACIAT WX
CYIIIECTBEHHbBIEC MPU3HAKY;

* XapaKTEepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO MW CBOWCTBaM, YCTaHABIIMBAaTh
MPUYHUHHO-CIIEICTBEHHBIE CBSI3M MEXAY TAHHBIMHU XapaKTEepUCTUKAMU BEILIECTBA;

* PACKpBIBAaTh CMBICII OCHOBHBIX XMUMHUYECKUX IMOHATHH «aTOM», «MOJIEKYJIA», «XUMUYECKUI
3JIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJECHTHOCTH», HUCMOJIb3YSl 3HAKOBYIO
CUCTEMY XUMUU;

* 1300paykaTh COCTaB MPOCTEHIITHUX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (HOPMYJT U CYITHOCTH
XMMHYECKHUX PEAKIUI C TIOMOLIBI0 XUMUYECKUX YPABHEHUI;




* BBIUMCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MacChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJI0 XMMMUYECKOTO »3JIEMEHTa B COEIMHEHUSAX ISl OLEHKH HUX MPaKTH4YECKON
3HAYUMOCTHY;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJ1accu(UUIUPOBATH OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KHUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH TMOCYI0H;

* IPOBOJIUTH HECJIOXHbIE XWMUYECKHE OMNBITHI M HAOMIOACHMS 32 H3MEHEHHSIMH CBOMCTB
BEIIECTB B IMpoOIlecce WX MpeBpalleHuil; COOM0JaTh MpaBHia TEXHUKH O€30MacHOCTH NpU
MIPOBEICHUHU HAOIIOACHUI U OTIBITOB;

* pa3auy4aTh HKCIEPUMEHTAIBHO KUCIOTHI M IIENOYH, M0JIB3YSACh UHAUKATOPaMH; OCO3HABaTh
HE00XO0IMMOCTb COOIIOICHHS Mep O€30MacCHOCTH P OOPAIIEHUH C KUCIOTaMU U IEJI0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Menneneesa;

* OMUCHIBATh M XaPaKTEPU30BATh TAOIUYHYIO (GOPMY MEPUOAUYECKON CUCTEMBl XMMHYECKHUX
3JIEMEHTOB;

* XapaKkTepu30BaThb COCTAB AaTOMHBIX SJ€p M pacOpelesieHue YHCclia 3JIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX IEPUOJIOB MEPUOJUUECKON CUCTEMBI,
a TaK)Ke KaJlus U KaJIbLIMS;

* pa3nuy4aTh BHUJABl XMMHUYECKOH CBSI3M: MOHHYIO, KOBAJEHTHYIO IOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

* U300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYJIbl BEIIECTB, OOpPa30BAaHHBIX XMMHUYECKUMU
CBA3SIMU Pa3HOIO BUJIA;

* BBISIBJISITh 3aBUCHUMOCTH CBOMCTB BEIECTB OT CTPOEHMSI MX KPUCTAIIMYECKHX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUINUECKHX;

* XapaKTepU30BaTh XHWMHUYECKHE OJJIEMEHThl U HX COEAMHEHHS Ha OCHOBE IOJIOXKEHUS
3JIEMEHTOB B MEPHOAMUYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepr30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOJNYECKOrO0 3aKOHA M
MEePUONYECKOM CHUCTEeMBI XHUMHYecKuxX odnemeHToB [I. V1. MenneneeBa; * oOBSACHATH CYTh
XUMHUYECKHUX TMPOIECCOB U X MPHUHIIMITUATIBHOE OTIUYHE OT (PU3UUECKHX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINN;

* YCTaHaBIIMBAaTh MPUHAIIEKHOCTh XUMUYECKON PEAKLIMH K ONpPEAEIEHHOMY TUILY 110 OJHOMY
U3 KJIacCU(PUKAIMOHHBIX MPU3HAKOB: 1) O YMCIy M COCTaBY HMCXOJHBIX BEIIECTB U MPOJYKTOB
peakiuu (peakluu COEAMHEHUS, Pa3oXKEeHHs, 3aMelleHUs U OoOMeHa); 2) MO BBLIEICHUIO WM
MOTJIONICHUIO TEIUIOTHI (PEaKlUU 3K30TEPMHUYCCKHE W DHIOTEPMHUYECKHE);, 3) 0 U3MECHCHHIO
CTENEHEeH OKHUCIIEHUs] XMMHUYECKHX 3JEeMEHTOB (peakluu OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE);
4) o 06paTUMOCTH Tporiecca (peakiuu 0OpaTUMbIe U HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHHS JIIEKTPOJIMTUYECKOM JUCCOLMALMU KHUCIIOT, IIEN0YEH, COJelH;
MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHMs peakuuii oOMeHa; YpaBHEHMSI OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHYECKHX peakuuid 1o (opMyliaM/Ha3BaHUSIM MCXOJHBIX
BEIIECTB; ONPEEIIATh HCXOJHBIE BEIeCTBA MO (hopMysIaM/Ha3BaHUSAM MPOIYKTOB PEAKIIUH;

* COCTaBJIATh YPaBHEHHs] pPEaKIHMH, COOTBETCTBYIOIIMX IIOCIIEJOBATEIBHOCTH («IEMOUYKE))
MpEeBpaIICHUI HEOPraHUUECKUX BEIIECTB PA3IUUYHBIX KIJIACCOB;

* BBISIBJISITh B MPOLIECCE DKCIEPUMEHTa INPU3HAKH, CBHJIETENbCTBYIOUIUE O MPOTEKaHUU
XUMHUYECKON pPEeaKIUU;

* [IPUTOTOBJIATH PACTBOPBI C OMPEIETEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA;

* OIIPENENATh XapaKTEP CpeAbl BOAHBIX PAaCTBOPOB KHCIOT M INEIOYEH IO HM3MEHEHHIO
OKpPAaCKH UHJIUKATOPOB;

* IPOBOJUTh KAUECTBEHHBIC PEAKIMH, MOJTBEPKAAIONINE HAJIMYME B BOJHBIX PacTBOPAX
BEILIECTB OTAEIIBHBIX HOHOB

* OIIPENENATh IPHUHAIEKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 M3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHH S, KUCIIOTHI, COJIH;



* COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPECIISITh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS 3JIEMEHTOB B BEI[ECTBAX;

* COCTaBIIATh (OPMYJIbI HEOPTaHUYECKUX COCIMHCHHH TI0 BAJICHTHOCTSAM M CTEICHSIM
OKHCJICHUSI DJIEMEHTOB, a TakXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIOT,
OCHOBAaHUH U COJICH;

* OOBSICHITh 3aKOHOMEPHOCTH HM3MEHEHUS (PU3MYECKMX M XHMHUYECKHUX CBOMCTB IMPOCTBIX
BEIIECTB (METAJIJIOB 1 HEMETAJIJIOB) M UX BBICIIMX OKCHIOB, 00pPa30BaHHBIX 3JIEMEHTAMH BTOPOTO H
TPETHETO MEPUOJIOB;

* Ha3bIBaTh OONIME XMMHUYECKHE CBOMCTBA, XapaKTEPHBIC IJISI TPYIIT OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOINME XUMHUYECKHE CBOWMCTBA, XapaKTEpHbIE JIA KaXIOro W3 KJIACCOB
HEOPraHWYECKUX BEILIECTB: KUCIOT, OCHOBaHUM, COJIEH;

* IIPUBOJIUTH MPUMEPHI PEAKIIMH, MOATBEPIKIAOIINX XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX
BEIIIECTB: OKCHOB, KMCIIOT, OCHOBAaHHM U COJICH;

* ONPEACNIATh BEIICCTBO-OKUCIMTENIb W  BEIIECTBO-BOCCTAHOBUTEIh B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

* COCTaBJIATh OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (IIsI M3YYEHHBIX pEaKIHii) 1o
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUThL JITAOOPATOPHBIE ONBITHI, MOATBEPIKIAIOIINE XHUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

* IPaMOTHO 00paIIaThCS C BEIECTBAMH B IIOBCETHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOIUMOCTh COOIOJIEHUS MPABIII YKOJIOTHYECKH O€30MacHOr0 MOBEIECHUS B
OKpY>Karolle IpUPOIHON Cpee;

®* IOHUMAThb CMBICII H H€06XOI[I/IMOCTI) CO6J'IIO)I€HI/I$I HpGI[HHCZlHHfI, npezmaraeMblx B
MHCTPYKLHUAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMUU U JIp.;

* HCMONB30BaTh  MPUOOPETEHHBIE  KIIOYEBHIE  KOMIIETEHTHOCTH TMPU  BBIMOJTHEHUU
HCCIICIOBATEIILCKUX TIPOSKTOB TI0 W3YYCHUIO CBOWCTB, CIOCOOOB TOJNyYEHUS W PACIO3HABAHUS
BEIIIECTB;

* pa3BUBATh KOMMYHHKAaTHUBHYIO KOMIIETEHTHOCTb, MCIOJIb3ysd CpEACTBAa YCTHOM U
MMCEMEHHOW KOMMYHUKAIIMK TIpU paboTe ¢ TeKCTaMu YdeOHHKa U JIOTOJHUTENHHOU JIUTEepaTypoH,
CHpaBO'-IHI)IMI/I Ta6J'II/IIIaMI/I, HpOSIBJ'ISITB TOTOBHOCTh K YBa)KCHI/IIO I/IHOfI TOYKHU 3peH1/1${ HpI/I
00CYKJIEHUH Pe3yNIbTaTOB BBITOJIHEHHOMN pabOTHI;

d 06’BGKTI/IBHO OIICHUBATH I/IH(i)OpMaIH/IIO O BCIIECTBAX U XUMHNYCCKUX HpOHGCCﬁX, KpI/ITI/I‘-IeCKI/I
OTHOCUTBCSI K TICEBIOHAYyYHOUW WHQOpPMAIMK, HEI0OPOCOBECTHOM pekiame, Kacaroleics
HUCITIOJIB30BaAHUS paSJ'II/I'—IHI)IX BCIIICCTB.

* OCO3HABATh 3HAYCHHUE TEOPETHUECKUX 3HAHUHN JJIS MPAKTUUYECKOM JIeATEIbHOCTH YeI0BEKa,;

® OIIUCBIBATH I/I3y"IeHHI)Ie O6T)CKTBI KakK CUCTEMBI, HpI/IMeHSISI HOFI/IKy CHUCTEMHOI'O aHaJI1u3a,

* MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOIUYECKON CHCTEMbl XUMHUYECKHUX JJIEMEHTOB
JJIA O6T)$ICH€HI/I$I 158 Hpe}IBI/I}ICHI/IH CBOfICTB KOHerTHI)IX BCIIIECTB,

* pa3BUBaTh HMH(POPMAIIMOHHYIO KOMIETEHTHOCTh IOCPEJCTBOM YIIyONeHUs 3HaHUK 00
I/ICTOpI/II/I CTAHOBJICHUA XI/IMH‘ICCKOﬁ HaYKI/I, €€ OCHOBHEIX HOHSITI/II71, HGpHO}IquCKOFO 3aKOHa KakK
OJTHOTO W3 BAXHEWIIUX 3aKOHOB MPHUPOJBI, a TAaKXKE O COBPEMEHHBIX OCTIKEHUSX HAYKH U
TCXHHUKH.

* COCTaBJIATh MOIIGKYJISIPHBIE W TIONHBIE HOHHBIE YPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

* IPUBOJUTH IIPUMEPBl PEAKLUM, NMOATBEPKIAAIOIUX CYLIIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX BEIICCTR;

* IPOTHO3UPOBATh PE3YNIbTAThl BO3JACHCTBUS Pa3NUYHBIX (PAKTOPOB HA W3MEHEHHE CKOPOCTH
XUMHYECKOHN peaKkiluu;



* IPOTHO3UPOBATh  PE3yJbTaThl BO3JCHCTBUS  pa3IMYHBIX (PAKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,

* IPOrHO3UPOBATH CIIOCOOHOCTE BelllecTBa MPOSIBIISITH OKHUCJINTEIJILHBIE AN
BOCCTAHOBUTEJIBHBIC CBOMCTBA C YUYETOM CTETICHEH OKHCIICHHS DJIEMEHTOB, BXOSIINX B €T0 COCTaB;

* BBISIBJISITH CYILIECTBOBAHUE T€HETUUECKOW B3aMMOCBS3U MEXK/1Y BEIIECTBAMHU B PSIy: IPOCTOE
BEIIECTBO — OKCHUJT — THUAPOKCH — COJIb;

* OPraHU30BbIBATh, MPOBOAUTH YUCHHUUECKUE MPOEKTHI 110 MCCICIOBAHUIO CBOMCTB BELIECTB,
MMEIOIINX BAXKHOE ITPAKTUYECKOE 3HAUCHHE.
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