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HOACHUTEJIbBHAA 3AITUCKA

Pabouas mporpamma yueOHOTO Kypca 1Mo XMMHHU JUIs 8 Kiacca paspaborana Ha ocHoBe PI'OC
BTOPOTO IMOKOJICHUS, IPUMEPHOI MPOrpaMMbl OCHOBHOT'O 00Iero o0pa3oBaHUs MO XUMHUHU (0a30BBIi
ypoBeHb) U aBTopckoit nporpammel O.C. IMabpuensna (I'abpuensa O.C. nporpamma Kypca XUuMUU JJIs
8-11 knaccoB obmeoOpa3oBarenbHbIX yupexaeHuit M: JIpoda,2010r).

[IporpamMma paccuntana Ha 68 wacoB (2 waca B Heaento). JlaHHas mporpamMma KOHKPETH3UPYET
collep)kaHue  cTaHjapra, JaéT pacmpelelieHHe y4dyeOHbIX dYacoB IO pazienaM  Kypca,
[IOCJIE0BATENBHOCTh M3YyYEHUS! TEM U Pa3lieloB C YYETOM MEXKIPEAMETHBIX U IPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOro Imporecca, BO3paCTHBIX 0COOEHHOCTEN yJaliuxcsl.

XuMus, Kak OJJHa U3 OCHOBOIOJIAraloIIUX 00J1acTell eCTeCTBO3HAHUS, ABISETCS HEOTHEMIIEMOM
4acThi0 00pa30BaHUS LIKOJIBHUKOB. Kaxblil 4eloBeK >KMBET B MUPE BEUIECTB, MOATOMY OH JOJIKEH
UMETb OCHOBBI (PYHJIaMEHTAIBHBIX 3HAHUN 110 XUMHUH (XMMHUYECKasi CHMBOJIMKA, XUMHUYECKHE TTOHSITHSA,
(akThl, OCHOBHBIE 3aKOHBI U TEOPHUH), TO3BOJIAIONINE BHIPA0OTATh MPEICTABICHUS O COCTABE BEILECTB,
UX CTPOCHUH, IIPEBPALICHMSIX, IPAKTUUECKOM HCIIOJb30BaHUH, a TAKXKE 00 ONAaCHOCTHU, KOTOPYIO OHU
MOTYT MpPeNCTaBiIATh. M3ydas XuMuio, ydamiyecs y3HAIOT O MaTepHalIbHOM €IMHCTBE BCEX BEIIECTB
OKpY’KaroIllero M1Upa, 00yCIOBIEHHOCTH CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTH
U TPEICKa3yeMOCTHM XUMHYECKHMX SBICHUU. [3ydeHWe CBOWCTB BEIIECTB M UX IPEBPALLCHUN
CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS, a TMpakTudeckas paboTa C BellecTBaMU
(;TabGopaTtopHbBIE OMBITBI) — TPYAOJIOOHI0, aKKypaTHOCTH M coOpaHHocTH. Ha mpumepe Xumum
yyamiecsi Iody4darT MPEACTaBICHUS O METOJaX IMO3HAHMS, XapaKTEPHBIX ISl €CTECTBEHHBIX HayK
(9KCIIEpUMEHTAIBHOM U TEOPETUUECKOM).

PaGouas mporpamma y4eOHOro Kypca XUMHUHU JIJIs 8 Kjacca cocTaBieHa Ha ocHoBe [IpumepHoit
pOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus MO XUMHUHU (0a30BBI ypOBEHB) M MPOrPAMMEI Kypca
XUMHH IS ydaiuxcst 8 KiaaccoB o01ieo0pa3oBarebHbIX yupexaenuii apropa O. C. 'abpuensna .

[TporpamMma paccunrana Ha 68 gacoB (2 4aca B HEJIEINI0), B TOM YHCIIC HAa KOHTPOJIbHBIC PaOOTHI-
4 yaca, mpakTH4ecKue paboThl —9 yacos.

CopepxaHue IporpaMMbl HalIPaBJIEHO Ha OCBOEHUE YYal[UMUCS 3HaAHUM, yMEHUH U HAaBBIKOB Ha
6a30BOM ypOBHE.

enn n3ydyenus xumuu B 8 Kiacce:
* OCBOEHHE BXHEUIINX 3HAHUN 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XUMHUH, XHMUYECKOH CHMBOIINKE;

* OBJIaJICHUE YMEHHUSIMH HAOJIOaTh XUMUYECKUE SIBJICHHS, MPOBOJIUTh XMUMHUYECKUN SKCIIEPUMEHT,
MIPOU3BOIUTH PACUYETHI HA OCHOBE XMMHUECKUX (POPMYIT BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKIINi;

* pa3BUTHE TO3HABATEIHHBIX HHTEPECOB M MHTEIIEKTYAIbHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEIECHUs
XUMHUYECKOTO HKCIIEPHUMEHTa, CaMOCTOSTENIbHOTO NPUOOpEeTEeHUs 3HAHUH B COOTBETCTBUU C
BO3HUKAKIINMHU ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

¢ BOCIIMTAHUC OTHOIICHHWA K XUMHHM KaK K OJHOMY HU3 q)YHI[aMeHTaJ'II)HBIX KOMITOHCHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUETIOBEYECKON KYIbTYpPHI;

¢ IPUMCHCHUC TOJTYYCHHBIX 3HaHUU U YMeHI/IfI JJISA 0€30IacHOr0 HCIIOIb30BAHUSA BECUICCTB H
MaTepuajgoB B OBITY, CETLCKOM XO3SHCTBE M HAa MPOU3BOJCTBE, PEIICHUs MPAKTHUECKUX 3a/1ad B
MOBCETHEBHON KU3HM, MPEAYNPEKACHUS SIBICHUN, HAHOCSAIIMX BpEI 3/0pPOBbIO0 YeEJIOBEKa U
OKpY>Karollen cpefe.

3anauu:



1.CopmupoBaTh 3HaHHE OCHOBHBIX MOHATHH U 3aKOHOB XUMUH;
2. BocniuThiBaTh 0011€4ETIOBEUECKYIO KYJIBTYPY;
3. Yuutp HaOMI0AaTh, MIPUMEHSTD NOJTYYCHHBIC 3HAHUS Ha TPAKTHKE.

JINYHOCTHBIMH pPe3yJIbTATAMHU U3yUYEHUs NpeaMeTa «XUMHUS» B 8 KJIacCe ABJISIFOTCS CIEAYIOIINE YMEHUSA:

® OCO3HABaTh EAMHCTBO M IIEJIOCTHOCTh OKPYXKAIOMIETO MHUPA, BO3MOXKHOCTH €r0 TO3HABa€MOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUH
HayKU;

® [IOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE 1IEJIOCTHOE MHUPOBO33PEHHME: OCO3HABaTh MOTPEOHOCTH W TOTOBHOCTh K CaMOOOpPa30BaHHIO, B TOM
YHCJIE U B paMKaX CaMOCTOSITEIbHOU JIE€ATEIbHOCTH BHE IIKOJIBI;

® OLICHMBATD KU3HEHHbIE CUTYAIlUU C TOUKH 3pEHUS O€30MacHOro o0pasa KU3HHU U COXPaHEHHUsI 3710POBbS;

® OLIEHMBATh HKOJIOTUYECKUN PUCK B3aUMOOTHOILEHUH YeloBeKa U IPUPOJIBI.
¢ GOpMHPOBATH HIKOJIOTUIECKOE MBIIUICHUE: YMEHHUE OLEHUBATH CBOIO ACATEIBHOCTD U MOCTYIKH JPYTUX JIOAEH ¢ TOYKU 3PEHUS] COXPAHEHUS
OKpY’Kalollel Cpesbl - FapaHTa )KU3HU U O1aronoiy4us Joaei Ha 3emie.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3yUeHUs Kypca «XUMHUs» SBIsSETCsl JOPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX neicTBuit (YVY ).

Peeynsmusnovie YV/I.
® CaMOCTOSITETILHO OOHAPYKUBATh U GOPMYITUPOBATH YUEOHYIO TPOOIIEMY, ONIPEEITh 1IeTh YI4eOHOH 1eATeNbHOCTH;
® BBIJIBUTaTh BEPCUU PEIICHUs MPOOIEMbI, 0CO3HABATh KOHEUHBINA PE3YNbTAT, BRIOMPATh U3 MPEIOKEHHBIX U UCKAaTh CAMOCTOSITEILHO CpEACTBa
JIOCTHKEHUS 1IETIH;
® COCTaBJIATh (MHIUBUIYATHHO WIIH B TPYIIIE) IUIaH PEIICHUS MTPOOIEMBI;
e paboTas Mo MIaHy, CBEPSITh CBOU JACUCTBUSA C IENBIO U, TPU HEOOXOIMMOCTH, UCTIPABIISATH OIIUOKU CAMOCTOSITETHHO;
® B IMAJIOTE C YYUTEJIEM COBEPIIIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTaHHBIE KPUTEPUH OLIEHKH.

llosnasamenvuvie YVJI:

® aHAJIM3UPOBATh, CPAaBHUBATh, KJIacCU(ULIUPOBATH U 00001IaTh (PAKThI U SBICHUS. BBIIBIATH NPUUMHBI U CIEACTBHS IPOCTHIX SIBICHUU.

® OCYILIECTBJISATh CPaBHEHUE, KJIacCU(UKAIINIO, CAMOCTOSATENBHO BbIOWpAsi OCHOBaHMS U KPUTEPUH I YKA3aHHBIX JJOTMUYECKUX OIepaluii;

® CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKITIOYAOIIEE YCTAaHOBJIEHNE TPUUMHHO-CJIEICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTA.

® COCTaBJIATh TE3UCHI, PA3JINYHBIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATH MHPOPMAIIUIO M3 OJHOTO BHUJA B APYroi (TabiuIly B TEKCT U Tp.).

® YMETh OMNpEJENATh BO3MOXHBIE MCTOUHUKU HEOOXOJMMBIX CBEJIEHHH, MPOU3BOAUTH MOMCK MH(OpMAIMM, aHAIW3UPOBATh U OLIEHUBATh €€
JOCTOBEPHOCTb.

Kommynuxamuenwvie YVJI:




CaMOCTOSTEThHO OpPraHU30BLIBaTh yu4eOHOE B3aWMOJCHUCTBHE B TpymIe (OMpeneisTh OOLIUe IEeNH, pacupeaeNsTh POJIH, TOTOBAPUBATHCS APYT C
JIPYTOM H T.1.).

IIpeamMeTHBIMU pe3yJIbTATAMM U3YyUYCHUS IIPEAMETA ABJISIOTCS CIAEAYIOIINE YMECHUS:
® OCO3HAHUE POJIU BEILECTB:
- OIIPELEIATE POJIb PA3IUYHBIX BEIIECTB B IIPUPOJE U TEXHUKE;
- OOBSICHATDH POJIb BEIMIECTB B UX KPYTOBOPOTE.
® PACCMOTPEHUE XUMHUYECKUX IIPOLIECCOB:

- IPUBOAUTH IPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HAXOJUTh Y€PThI, CBUICTEIHCTBYIONIUE 00 OOIIMX MPU3HAKAX XUMHUUECKHUX MPOLIECCOB U UX PA3TUUUSIX.

® HCIIOJIb30BaHNE XUMHUYECKUX 3HAHU B OBITY:

— OOBSICHATH 3HAUCHHUE BEIIECTB B KU3HU U XO34HUCTBE YeJIOBEKa.

® OOBSCHATH MUP C TOYKH 3PEHUS XUMUU:

— MEPEUYUCIATh OTJIIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3nauyaTbh OCHOBHBIE XUMUYECKUE IIPOLIECCHI;

- OIIPEJIEIATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEILECTB;

- IOHUMATh CMBICII XUMUYECKUX TEPMUHOB.

® OBJIAJICHUE OCHOBAMH METOJOB MO3HAHUS, XaPAKTEPHBIX JJIsI ECTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMHUECKON Hayku (HaOI0/IeHUE, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU TIPUPO/IBI,
- MPOBOANTH XUMHYECKHUE OIBITHI U SKCTIEPUMEHTHI U OOBICHSITH UX PE3YJIHTATHI.
® yMEHHE OIICHUBATh IMOBEJCHHE YEIOBEKA C TOYKU 3PEHUS XUMUYECKOM O€30MacHOCTH 10 OTHOIIEHHUIO K YEJIOBEKY U TIPUPO/IE:
- MCTIOJIb30BaTh 3HAHUS XUMHH MIPH COOIIOICHUU MPABUI UCTIOIH30BAHMS OBITOBBIX XMMHUECKUX MPENapaToB;
— pa3jinyaTb OITaCHBIC U Oe30macHbIe BE€IICCTBA.

OcHoBHO# (opMOIl opranuzanuu yyeOHOTro Ipolecca SBISeTCs KIACCHO-ypOYHas cucTema. B kadyecTBe JOMONMHUTENBHBIX (JOPM OpraHU3aINH
0o0pa30BaTeNpHOrO IMpOIEcCa MCIONB3YETCs CHUCTEeMa KOHCYJIbTAllMOHHOM MOJAEpKKH, WHAWBHUIYAJIbHBIX 3aHSITUH, caMoOCTOsITeNbHAs paboTa
yUaIUXcs ¢ UCMIOIB30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanatomeit (GopMol  KOHTPOJIS BBICTYNAIOT MHUCBMEHHBIM  (CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE pabOThI) M YCTHBIM ONIpPOC

(cobecenoBanue).

HMcxoaHbIMH JOKYMEHTAMMU J1JIS1 COCTABJIEHHSI MIPpUMepa padodeil NporpaMMbl SBUJIMCH .

[Mpuka3 MunoOprayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxkaeHnu u BBeieHun B aericteue ®I'OC OO0»

[pukaz Munob6prayku ot 17.05.2012 Ne 413 «O06 yrBepxkaenun u BBeneHu B jeiicteue ®I'OC cpemnero( moiaHOTo) o01mero oopa3oBaHus»

3. Tlucemo MunuctepctBa oOpazoanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBeneHnn (eepaibHBIX TOCYAapCTBEHHBIX 00pa30BaTELHBIX
CTaHAApPTOB 00LIEro 00pa30BaHUs»

4. Ilpuka3 MunoOpuayku Poccun ot 7 utonst 2012 1. Ne 24480 «O6 ytBepkaeHuu ¢enepanbHOro rocy1apcTBEHHOTO 00pa3oBaTebHOIO CTaHgapTa
cpemxHero (MoJHOT0) 00IIero 00pa3oBaHUs»

N =



5. @enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENHHOIO CTAHIAPTa OCHOBHOT'O 00IIero oOpa3oBanus (ipruka3 MuHHCTEPCTBA 00pa30BaHUS U HAYKH
Poccuiickoii ®enepanuu or 17 mexadps 2010 r. Ne 1897)

6. IIpumMepHble mporpaMMsl IO Y4eOHBIM IpeaMeTaM (eaepanbHoro 0a3ucHOro0 yueOHOro MIaHa.

3a ocHOBy paOoueil mporpamMMbl B3siTa MporpaMMa Kypca xumum g 8-11 kiaccoB o0meoOpa3oBaTeNbHBIX YUpEKACHUH (aBTOP

n3natenbcTBoM «JIpoda» B 2010 romy.

[Ipennaraempie MaTepuaasl pa3paboTaHbl Ha OCHOBE aBTOpcKoi mporpammbl O.C.I'abpuensHa, cooTBeTcTByOMEH PeneparbHOMy KOMIOHEHTY | ocy1apcTBEHHOTO
CTaHAapTa o0Iero o0pa3oBaHus U JOMYyIEHHOW MuHUCTepcTBOM 0Opa3oBanus u Hayku Poccuiickoit @enepanmu (O.C.I'abpuensn [Iporpamma Kypca XUuMHUH IS

8-11 xiaccoB 0011€00pa30BaTEIBHBIX YUPSKICHUN — 2-€¢ U3llaHue, epepadboTaHHoe u JonoiHeHHoe — M.: [Ipoda, 2010.).

Temamuueckoe nianuposanue no xumuu, 8 Knacc,
(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

O.C. TaGpuensH),
pekoMeHioBaHHas JlemapraMeHTOM 00pa3oBaTElbHBIX HpPOrpaMM M CTaHAApTOB 00miero oOpa3oBanuss MuHucTepcTBa oOpasoBanusi P®, omyOnukoBaHHas

Ne | HanmmeHoBaHMe TeMbl Bcero N3 anx
n/n 4acoB
IMpakTnyeckune padoTsI KonTpous YPOKH
HbIe
padoThbI
1. | Tema 1.BBenenue 7 Nel,Ne2. ITpuémsr oOpartenus ¢ 1abopaTOpHBIM 000PYIOBaHUEM U 7
HaOJro/IeHNe 3a Topsiiieii cBevoii.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XMMHYECKUX 3JIEMEHTOB
3. | Tema 3. 5 )
IIpocTele BeliecTBa
4, Tema 4. 16 Ne3. AHanu3 TOYBEI U BOJBI. K.p. Ne2 13
CoeMHEeHNs XUMHUYECKUX Ne4. ITpuroroBieHne pacTBopa caxapa C 3alaHHOM MaccoBOM Jonei
3JIEMEHTOB PacTBOPEHHOTO BEIIECTBA.




5. | Tema 5. 12 Ne5. Tlpr3Haky XUMUYECKUX PEAKLIUM. K.p. Ne3 10
N3menenusi, MpoucxoIsIue ¢
BEIIECTBAMHU.
6. | Tema 6. 20 Ne6 MoHHBIE peaKITnu Hrorosan 15
PactBopenue. PactBopsl. CBolicTBa Ne7.YcnoBus npoTekaHus XMMUYECKUX PEAKINI MEXLy pacTBOpaMH K.p. Ned4
PacTBOPOB IEKTPOIIUTOB. 3IIEKTPOJIUTOB 10 KOHIIA
Ne8.CBoiicTBa KMCJIOT, OCHOBAaHHUI, OKCHUIOB M COJIEH.
Ne9 Penienue skciepuMeHTaIbHBIX 3a1a4.
Hroro: 68 9 4 55

COJEPKAHUE NU3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xumuio (7 4)

X1MHsL — HayKa O BEIIECTBAX, UX CBOMCTBAX U NMPEBPALLEHUAX.

[ToHsATHE O XUMHUECKOM JIEMEHTE U (POPMax €ro CyIecTBOBaHMS: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BELECTBA

[TpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKIHUM OT pU3ndeckux sBjaeHuil. Poib XuMUM B )KU3HU YellOBEKa.

KpaTkue cBeaeHust U3 UCTOpUM BOHUKHOBEHHUS W pa3BuTHs Xxumuu. Ilepuon anxumuu. Ilonarue o punocodpckom kamue. Xumus B XVI B.
PazButne xumun Ha Pycu. Posib 0TeueCcTBEHHBIX YUEHBIX B CTAHOBJIICHHH XUMHUYECKON Hayku - paboTel M. B. Jlomonocora, A. M. bytneposa, 1. 1.
Menneneesna.

XuUMHUECKas CHUMBOJMKA. 3HAKH XHMHUYECKHX D3JIEMEHTOB M IPOUCXOXKJIEHHE MX Ha3zBaHMM. Xumuueckue ¢dopmyisl. MHmekcsl u
KodpuurenTsl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJISIpHast Macchl. PacueT MaccoBOi 1011 XMMHYECKOT0 3JIEMEHTA 110 (JOpMyJie BEllecTBa.



[Meproanueckast cucreMa xumMudeckux sinemMeHToB Jl. 1. MenneneeBa, ee cTpyKTypa: Malible ¥ OONbIINE MEePUObI, TPYIIBl U MOATPYIIIBI
(rmaBHas u moboyHast). [leproanueckas cuctema Kak CpaBOYHOE OCOOUE IS MOJIYUYEHUS CBEACHUM O XUMUYECKUX IIEMEHTaX.

PacuérHble 3agaun. 1. HaxoxjeHne OTHOCUTENHLHOW MOJICKYJISIPHOW MAacChl BEIIECTBA MO €ro XUMHUYECKod Qopmyne. 2. Brruucienue
MacCOBOM J0JM XUMUYECKOT0 JIEMEHTa B BEIIECTBE 10 ero popmysie.

IIpakTyeckas padora Ne 1
[TpaBuna TeXHUKN O€30MACHOCTH MPpU padboTe B XUMHUYECKOM kabunere. JlabopaTopHoe o0opyaoBaHuEe U 0OpaIIeHUE C HAM.

IIpakTyeckas padora Ne 2
Hab6mronenue 3a ropsieii cBe4oil.

IIpeMeTHBIE Pe3YabTAThI 00YUeHHSsI

Yyamuiics T0MKEH yMems:

® JCIIOJIB30BaTh IPU XAPAKTEPUCTUKE BEIIECTB IMOHSTHUS: «aQTOM», «MOJIEKYJIa», «XUMHUYECKUI AJIEMEHT», «XMMHUYECKUN 3HAK, WIM CHUMBOJD,
«BEIIECTBO», <«IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOWCTBA BEUICCTBY, «XUMUYECKUE SBICHHUS», «DUSHUCCKUE SIBICHHSY,
«KO3(PPULNEHTBI», «MHIEKCBI», «OTHOCUTENIbHAs aTOMHAs Maccay, «OTHOCUTEJIbHAs MOJIEKYJIIpHAs Maccay, «MaccoBas J10JIs SJIEMEHTay;

® 3HATh: IPEIMETHl U3YUEHUSI ECTECTBEHHOHAYYHBIX IUCLUUIUIMH, B TOM YUCII€ XMMHU; XUMHUUYECKHE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOLLIEHUE;

e KJaccU(pUIMPOBATH BELIECTBA 10 COCTABY Ha MPOCTHIE U CIOKHBIE;

e pa3nIMyaTh: TeJa U BELIECTBA; XUMUYECKUN 3JIEMEHT U IIPOCTOE BEILECTBO;

® ONMCHIBaTh: ()OPMBI CYIIECTBOBAHUS XMMHUYECKHX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, NMPOCThIE BEILIECTBA, CIOXHbBIC BEIIECTBA); TAOJIUYHYIO
¢dopmy Ilepruonnyeckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB; MOJOXeHHe snemeHTa B Tabmuue [I. M. MenneneeBa, MCIONb3ysl MOHSATHUS
«IEPHOY», «TPYIIay, «TJIaBHas MOArPYINa», «1000YHas MOATPYIIAY; CBOMCTBA BEIIECTB (TBEPBIX, JKUJIKHUX, Fa3000pa3HbIX);

® OOBACHATH CYIIHOCTh XMMUYECKHMX SIBICHUH (C TOYKM 3pEHHUS aTOMHO-MOJIEKYJISIPHOTO Y4YeHMs) M MX HNPUHIUNHAIBHOE OTJIWYHE OT
(bU3NYECKUX SIBICHUI;

® XapaKTepHU30BaTh: OCHOBHBIE METO/bl U3yUEHHUSI €CTECTBEHHBIX JUCIMIUIMH (HaOMI0/IeHNE, SKCIEPUMEHT, MOJEIMPOBAHKE); BEIIECTBO MO €ro
XUMHUYECKON (QopMyJe COrjacHO IUIaHy: KaueCTBEHHBIM COCTaB, THUI BellecTBa (IIPOCTOE WM CJIOXHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAs MOJIEKYJISIpHAsi Macca, COOTHOLIEHHE Macc 3JEMEHTOB B BEIIECTBE, MAacCOBbIE JOJHM AJIEMEHTOB B BELIECTBE (AJIS1 CIOKHBIX
BELIECTB); POJIb XUMUHU (TIOJIOKUTENIBHYIO M OTPULIATEIbHYIO) B )KU3HU YEJIOBEKA, ApI'YMEHTUPOBATh CBOE OTHOLIEHHE K 3TOM 1polieme;

® BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JIOJI0 XMMHUECKOTO 3JIEMEHTA B COEIMHEHUSX;

® [IPOBOJAUTH HAOIO/ICHHS CBOMCTB BEIIECTB U SBJICHUN, MPOUCXOAIIMX C BEIIECTBAMU;

e co0OuoaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH NP MPOBEACHUH HA0II0IEeHUH U TaOOPaTOPHBIX OMBITOB.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:



OTIPEACIISATH IPOOJIEMBI, T. €. YCTAHABIUBATH HECOOTBETCTBHE MEXK/TY JKETTAEMBIM U JICHCTBUTEIHHBIM;

COCTaBJISTh CIIOKHBIH IJIaH TEKCTa;

BIIQJICTh TAKUM BUJIOM HM3JI0KCHUS TEKCTa, KaK TOBECTBOBAHHUE;

0JT PYKOBOJICTBOM YUHUTEIISl IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

MOJT PYKOBOJICTBOM yUHUTEISE OPOPMIISITh OTYET, BKIIOYAIOIIHMIA OMMCAaHUE HAOIOICHUS, €T0 PE3YJIbTaTOB, BHIBOJIOB;

UCIOJIb30BaTh TAKOH BHJ MBICICHHOTO (HMICALHOT0) MOJCIHPOBAHMS, KaK 3HAKOBOE MOJICIMPOBAaHHE (HAa MpPUMEpPE 3HAKOB XMMHUYECKHX
AJIEMEHTOB, XUMHYECKHUX (popMyi);

® ICIIOJIB30BATh TaKOW BHJ MAaTEPHAIBLHOTO (IIPEIMETHOTO) MOJESIUPOBAHMS, KaK (pU3MYEecKoe MOJCIMPOBaHHUE (HA TMPUMEPE MOJICITUPOBAHHS
aTOMOB M MOJIEKYN);

MOJTy4YaTh XMMUYECKYIO0 HH(POPMALIUIO U3 Pa3IIUYHBIX HCTOYHHKOB;

OTIPENeNIATh OOBEKT U aCIIeKT aHaJIM3a U CHHTE3a;

OIPENIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C ACTIIEKTOM aHaIM3a U CHHTE3a;

OCYIIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OIMCAHNE KOMIIOHEHTOB 00BEKTA;

OTIPEICIISATH OTHOIICHUSI 00BEKTa C IPYTUMH 00ObEKTaMH,

ONpCaAcCIATh CYIICCTBCHHBIC ITPU3HAKN 00BeKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

ATOMBI Kak ¢opMa CyIIECTBOBAaHUS XMMUYECKHUX 3JeMEeHTOB. OCHOBHBIE CBEJEHHS O CTPOEHUHM aTOMOB. JlOKa3aTeNnbCTBa CIOXKHOCTH
ctpoenust aromoB. OnbiThl Pezepdopaa. [InanerapHas Moaenb CTpoeHus: aToMa.

CocrtaB aTOMHBIX sJ€p: HPOTOHBI M HEUTPOHBI. OTHOCHUTENBHAs aTOMHas Macca. B3aMMOCBsI3b TMOHATUH «IPOTOH», «HEUTPOHY,
«OTHOCHUTENbHASI aTOMHAsi Maccay.

M3MeHeHue uncia IpoTOHOB B siipe aToMa - 00pa30BaHME HOBBIX XUMUYECKHUX 3JIEMEHTOB.

W3MmeHeHne 4nciaa HEUTPOHOB B siipe aroma - oOpa3zoBaHHEe HM30TONOB. COBPEMEHHOE OIpENEICHHE MOHATHS «XUMHUYECKUN DIIEMEHT.
M30TO0MnbI Kak pa3HOBUAHOCTH aTOMOB OJTHOI'O XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX 000J0YeK aTOMOB XMMHYecKuX 3JeMeHTOB Nel-20 mepuomuueckoi cuctembl [[. M. Menneneesa.
[ToHsATHE O 3aBEPILICHHOM U HE3aBEPIIEHHOM JIEKTPOHHOM CJIO€ (SHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux siaemeHToB JI. M. MennaeneeBa u CTpoeHHE aTOMOB: (PU3MYECKUIl CMBICI MOPSJIKOBOIO HOMeEpa
3JIEMEHTA, HOMEpPA IPYIIIbI, HOMEpa epHoa.

M3MeHeHne yuclia 3JeKTPOHOB HAa BHENIHEM D3JEKTPOHHOM YPOBHE aroMa XMMHYECKOrO 3J€MEHTa - OO0pa30BaHME IOJOKHUTEIbHBIX WU
OTpHLIATENLHBIX HOHOB. OHBI, 00pa30BaHHBIE ATOMAMHU METAJNIOB U HeMeTauIoB. [IpHuMHBI N3MEHEHUSI METAJNTMYECKUX U HEMETAJUTMYECKUX CBOMCTB
B MIEpHOJax U rpymmnax.

Ob6pa3zoBanue OnHapHBIX coenuHeHUH. [loHsaTHE 00 HOHHOH CBsI3U. CXeMbl 00pa30BaHMsI HOHHOM CBS3H.



B3aHMO,Z[eI>'ICTBI/Ie ATOMOB XWUMHYCCKUX 3BJICMCHTOB-HCMCTAJUIOB MCIKIY coboii - 06pa3OBaHI/I€ ABYXAaTOMHBIX MOJICKYJI MPOCTBIX BCIICCTB.

KoBanenTHas HEIOJIsIpHasd XUMUYCCKaA CBA3b.

DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.
B3auMosneiictBue aTOMOB XHUMMUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXAYy CcoOOW - oOpa3oBaHMe OWHApHBIX COEAMHEHHH HEMEeTaslIoB.

DNeKTPOOTPULIATEIbHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.

BSaHMOHeﬁCTBHC ATOMOB XHUMHYECKUX JJICMEHTOB-METAIJIOB MCKIY coboii - O6paSOBaHI/Ie MCTAJNIMYCCKUX KPHCTAJJIOB. [lonsatue o

METAJUINYECKON CBA3H.

JemoncTpauuu. Mojiesii aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoauyeckas cucrema xumuueckux aemeHnToB . . Menneneena.

IIpeaMeTHbIE PE3YabTATHI 00YYEeHHUS

VYyamuiicst JOJKEH ymems:

WCIIOJIb30BaTh IPU XAPAKTEPUCTUKE ATOMOB MOHSTHUS: IIPOTOH», «HEUTPOH», «IIIEKTPOH», «XUMUUYECKUMU BJIEMEHT», «MAacCOBOE YHUCIOM,
«HU30TOI», <BJIEKTPOHHBIM CIIOI», «IHEPreTUYECKUN YPOBEHBY», «3JIEMEHTBI-METAIUIbDY, <«3JEMEHThI-HEMETAIIbD); IPU XapaKTEPUCTHKE
BEILIECTB MOHATUS «MOHHAS CBSA3bY, KMOHBDY, «KOBAJCHTHAS! HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIIPHAS CBSI3bY, «3JEKTPOOTPULIATEILHOCTH Y,
«BAJICHTHOCTBY, «METAJUTUYECKAs CBS3b);

OMHCHIBATh COCTAB U CTPOEHUE aTOMOB AJIIEMEHTOB C MOPSAKOBBRIMU HOMepamu 1—20 B [lepronnueckoi cucteMe XUMHUYECKUX 3JIeMEHTOB /.
U. Menneneena;

COCTaBJISITh CXEMbI PACIpEAENCHHUS AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM B DJIEKTPOHHOI O0OJIOUKE aTOMOB; CXEMbI 00Opa30oBaHUsS Pa3HBIX
TUIIOB XUMHUYECKOMN CBS3U (MOHHOW, KOBAJIGHTHOM, METAJLTUYECKOM );

OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHUYECKHMX DJJIEMEHTOB (3apsfOoB sAEp AaTOMOB, 4HCIAa SJEKTPOHOB HAa BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aMOIHAEMBIX 3JIEKTPOHHBIX CIIOEB, pauyC aToMa, AJIEKTPOOTPHUIATEIBHOCTh, METANIMYECKUE U HEMETAJUIMUYECKUE
CBOICTBa) B mepuojax W rpymmax (rinaBHbIX noarpynmnax) [lepuoamdeckoit cuctembl xumudeckux anemeHToB [[. M. MenneneeBa ¢ Touku
3pEHUs TEOPUU CTPOEHUS aTOMa;

CpPaBHUBATH CBOMCTBA aTOMOB XMMMUYECKHX 3JIEMEHTOB, HAXOSAIIUXCS B OJHOM TEPUOJIE WU TJIaBHOU moArpymme [lepuoanyeckoit cucteMbl
xuMudeckux deMenToB J[. . Menneneena (3aps0B siep aTOMOB, YUCIIa SJIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM CIIO€, YHCIIO 3aIOJIHSIEMBIX
ANEKTPOHHBIX CIIOEB, PAIUYC aTOMa, SIEKTPOOTPHUIIATENFHOCTh, METAITMYECKHE U HEMETAJUTMUECKHUE CBOICTBA);

JaBaTh XapaKTEPUCTHUKY XMMHUYECKUX SJIEMEHTOB 10 UX ToyioxkeHuIo B [lepuoanueckoii cucreme xumudeckux anemeHToB [. V1. Menneneena
(XMMHUYECKul 3HaK, MOPSAKOBBIN HOMEp, IEPHUO/I, TPYIITA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOCHHE aToMa — 3apsl siipa, YUCIIO
MIPOTOHOB U HEUTPOHOB B sApE, 0OIIIee YUCIIO STEKTPOHOB, PACIIPEICTICHHE AIEKTPOHOB 0 JIEKTPOHHBIM CIIOSIM);

OTIPEIEIIATH TUTT XUMHUYECKOU CBSI3H 1O (hOpMYyJie BEIECTBA;

MPUBOIUTH IPUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMUYECKOH CBSI3H;

XapaKTEepPU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMYECKON CBS3H;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U: COCTAB BEIIECTBA — TUIl XUMUYECKON CBS3H;

COCTaBIATH GOPMYIbI OWHAPHBIX COSTUHEHUH 10 BaJICHTHOCTH;



HaxoauTh BAJICHTHOCTD 3JICMCHTOB I10 (bopMyne 6PIHapHOFO COCAMHCHUS.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

(OpMyIHUPOBATH THIIOTE3Y MO PELICHUIO TPOOIEM;

COCTaBJISATH IUIAH BBIOJHECHUS YUueOHOUW 3a/1a4u, PEIICHHUs IIPOOJIEM TBOPUECKOTO M TOMCKOBOT'O XapaKTepa, BBIMOJIHEHHUS IIPOEKTa COBMECTHO C
yUYHUTENEM;

COCTaBJIATh TE3UCHI TEKCTA,

BJIAJICTh TAKUM BHJOM HM3JIOKEHUS TEKCTA, KaK OMHCAHHE;

UCIIOJIb30BAaTh TAaKOH BHJ MBICICHHOTO (MICaJbHOI0) MOJCIMPOBAHUs, KAaK 3HAKOBOE MOJCIMPOBaHHE (Ha MPUMEpPE COCTABJICHHS CXEM
00pa3oBaHMs XUMHUYECKOHN CBSI3M);

UCIIOJIb30BATh TAaKOW BUJI MaTEPUAIBHOTO (IIPEJMETHOT0) MOJICIIMPOBAHNS, KAK aHAJIOTOBOE MOJICIMPOBAHHUE;

UCIIOJIF30BATh TAKOW BUJ MAaTEPHAIBHOTO (IIPEAMETHOT0) MOJCITUPOBAHUS, KaK (PU3NUECKOe MOACTHPOBaHKE (Ha IIPUMEPE MOJIENICH CTPOCHHUS
aTOMOB);

OIPECISITh OOBEKTHI CPABHEHHSI U ACTICKT CPABHEHUSI O0BEKTOB;

BBITIOJIHSITh HETIOJIHOE OJTHOJIMHEHHOE CPAaBHEHHE;

BBIMIOJIHSTh HETIOJIHOE KOMILJICKCHOE CPAaBHEHHE;

BBITIOJTHSTH TIOJIHOE OJIHOJMHEHHOE CpaBHEHHE.

Tema 3. IIpocrteie Bemecra (Su)
[TonoxxeHne METauioOB MU HEMETAJUIOB B NEPUOJMYECKOM cucTteMe xuMuueckux sieMeHToB J[. M. MenpaeneeBa. BaHeilmme npocteie

BEIIECTBA - METAIIJIBL: KeJe30, AIFOMUHHM, KalbIUil, MarHUi, HaTpuii, kanuil. O0mme (pu3nueckre CBOMCTBA METAIOB.

Baxknelimue mnpocTele BellecTBa - HEMETaulbl, 0Opa30BaHHbBIE aTOMaMHU KHCJIOPOJa, BOAOpOJA, a3oTa, cepbl, ¢ocdopa, yriepona.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHHMIO HECKOJNBKMX MPOCTHIX BEIIECTB - AUIOTPONHs. AJUIOTPOMHBIE MOAU(DUKAIIH
KHcinopoa, pocdopa u oyoBa. Merainyeckue 1 HEMETAUNIMYECKUE CBOWCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTh JI€JIEHHSI MPOCTHIX BEUIECTB Ha
METaJIJIbl U HEMETAJLIbI.

[Tocrosinnas ABoraapo. KomnuectBo BemectBa. Monbs. MonspHas macca. MossipHblii 00beM Tra3000pa3HbIX BemiecTB. KpaTHble eTuHUIIBI

KOJIMYECTBA BEUIECTBA — MUJUITMMOJb U KAJIOMOJIb, MIJUTUMOJISIPHAS M KUJIOMOJISIPHAs. MAcChl BEIIECTBA, MIJLTUMOIISIPHBIA U KUJIOMOJISPHBIA 00bEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCmoNb30BaHMEM MOHATHH «KOJMUYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIN 00beM ra3oBy, «IIOCTOSIHHAs ABOTaIpo».
Pacuernble 3agaun. 1. BpiuncieHue MOJSpPHON Macchl BEIIECTB MO XUMHUYECKHM (opmynaM. 2. PacdeTsl ¢ HCIOJIB30BAHUEM IMOHSATHUI

«KOJIMYECTBO BCUICCTBA», «MOJISIpHAA MaccCa», <<MOHSIpHLIf/'I 00BEM T a30B», «KIIOCTOSAHHAasA ABoraz[po».



JlemoncTpanuu. HexoTopbie MeTasbl 1 HEMETAIIBI KOJIMYECTBOM BeriecTBa 1 Moib. Mojens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE Pe3YJbTAThI 00YUEeHHUs

VYyamuiicst JOJIKEH ymems:

WCIIONBb30BaTh TPU XAPAKTEPUCTUKE BEIIECTB MOHATHS: «METAIb», «IUIACTUYHOCTBY», «TEIJIONPOBOJAHOCTEY, <OJIEKTPOIPOBOIHOCTHY,
«HEMETAJUTBI», «AJIOTPOTHSY, «aJUIOTPOIHBIC BUTOU3MEHECHHS, MITH MOAU(DUKAITIN,;

ONUCHIBATh IIOJIOKEHUE DJIEMEHTOB-METAUIOB M 3JIEMEHTOB-HeMeTauioB B llepumoandeckoid cucteMe xumuyeckux asyemeHtoB J[. H.
MeHnpeneena;

KJIAaCCU(UIIUPOBATH IPOCTHIC BEIIECTBA HA METAJUIBl M HEMETAJIIbI, SJICMEHTHI;

ONpeIEATh NPUHAIIICKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY U3 U3yUYEHHBIX KJIIACCOB — METAJIbI 1 HEMETAILIBI;

JIOKa3bIBaTh OTHOCUTEJILHOCTD JIEJICHHUS MPOCTHIX BEIIECTB HA METAJIJILI 1 HEMETAJLIIBI;

XapaKTEepPU30BaTh 001Ke GU3NIECKHUE CBOKMCTBA METAJIJIOB;

yCTaHaBJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXKIY CTPOCHHEM aTOMa M XHMHMUYECKOW CBSA3BIO B MPOCTHIX BEIIECTBAX — METaUIAX U
HeMeTaliax;

O0BSICHSATHL MHOTOOOpa3He MPOCTHIX BEIMIECTB TaKUM (DaKTOPOM, KaK aJUIOTPOTIHS;

OMHCHIBATh CBOMCTBA BEIIECTB (HAa MPUMEPAX MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB);

COOJTFOIATh MPaBUIJIa TEXHUKHU 0€30MaCHOCTH TIPU IPOBEICHUH HAOIOICHUN U JIA0OPATOPHBIX OIBITOB;

KCIOJIb30BaTh MPU PEIICHUM PACUETHBIX 3a/Ja4 MOHSTHUS: «KOJIUYECTBO BEIIECTBA», «MOJIbY», «IOCTOSHHAs ABOTajapo», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «HOPMAaJIbHBIEC YCIOBUSY;

MPOBOJIUTH PACUYETHl C MCIIOJIH30BAHUEM IOHATHUN: «KOJMYECTBO BEIECTBA», «MOJIAPHAs MAacca», «MOJISIPHBI O00BEM Ta30B», «IIOCTOSHHAS
ABorazpo».

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymemy:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIBHO UCITIOJIB30BATh HETIOCPCACTBCHHOC Ha6J'IIOI[eHI/Ie;

CaMOCTOATCIIbHO OCI)OpMJ'IfITI) OTYCT, BKJIFOYAIOIIHUM OIHCaHUE Ha6JHO,Z[eHI/IH, €ro pe3yJibTaTOB, BLIBOJIOB,
BBIITOJHATD IMOJIHOC KOMIUICKCHOC CPAaBHCHUC,

BBITIOJIHATh CPABHCHHE 11O aHAJIOTUH

Tema 4. CoenuHeHHs] XHMHYECKHUX 3j1eMeHTOB (16 u)
Crenenb okucnenus. OnpeaeneHye CTeNeHH OKUCIEHHS 3JIEMEHTOB 110 XUMu4eckoi popmyse coeaunenus. CocraBienue Gopmysn OMHAPHBIX

coeiMHeHUH, o0muil coco0 UxX Ha3bIBaHUSA. buHapHbBIE cOeMHEHMs: OKCHUIBI, XJIOpUAbI, Cynbduiabl u ap. CoctaBnenue ux Gopmyi. I[IpeacraBurenu
OKCHJIOB: BOJIa, YTJIEKUCIIbIH ra3 U HeraieHast u3BecTh. [IpeacTaBureny 1€Ty4yux BOJOPOIHBIX COEMHEHH: XJI0POBOAOPO U AMMHUAK.



OcHOBaHMs, UX COCTaB W Ha3BaHMs. PacTBOpMMOCTb OCHOBaHMH B Boje. Tabmuia pacTBOPUMOCTH THUIAPOKCUIOB M COJEd B BOJE.
[IpencraButenu Imenouyed: TUAPOKCUABI HATPpHUs, Kanus M Kaiblus. [loHATHE O KadecTBeHHBIX peakuusx. MHaukaropel. M3MeHnenue okpacku
VHJIMKAaTOPOB B LICJIIOYHOU Cpeie.

Kucnotsl, ux cocras u Ha3Banus. Knaccudukanust xuciot. IIpencraButeny KUCIOT: cepHas, cojsHas M a30THas. V3MeHeHHe OKpacku
VHJIMKATOPOB B KMCIIOTHOU Cpejie.

Conu Kak Ipou3BOJHBIE KUCIOT U OCHOBaHUM. X coctas n HazBanus. PactBopuMocTs coneil B Bone. IIpencraBurenu coneil: XJaopua HaTpus,
kapOoHat u GocdaT KambIHs.

AMopdHbI€ 1 KPUCTAJUINYECKHE BEILECTBA.

MC)KMOJICKYJISIPHHC BSaHMOI[efICTBHH. Turer KPUCTANIMYCCKUX PCHICTOK: MOHHAA, aTOMHAaA, MOJICKYJIIpHAsA U MCTAJJIMYCCKAs. 3aBHCHMOCTD
CBOMCTB BECIIECTB OT TUIIOB KPUCTAJNIMYCCKUX PCHICTOK.

BemecTBa MOJIEKYIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa ISl BEMIECTB MOJICKYJISIPHOTO CTPOCHUSI.

YucTele BemiecTBa W cMecd. [IpuMepbl KUIKHX, TBEPIABIX W ra3000pa3HbIX cMmeceil. CBOIMCTBAa YMCTHIX BEIIECTB M cMecei. Mx coctas.
MaccoBast 1 00beMHas J0JIM KOMIIOHEHTa cMeCU. PacueTsl, CBsI3aHHBIE C UCITOIb30BAaHUEM IOHSITHUS TOJIS.

Pacuérnble 3amaun. 1. Pacuer MaccoBoii 1 00bEMHOI J01€l KOMIIOHEHTOB CMECH BelIecTB. 2. BrIumciaeHne MaccoBOM 0IM BEIIECTBA B
pacTBOpe IO M3BECTHOW MAacce paCTBOPEHHOr'O BEUISCTBA M MAcCe PacTBOPUTEINA. 3. BhIUMCIICHHE MacChl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEIIS,
HEOOXOUMBIX JUIsl IPUTOTOBIICHUS OIIPEACIICHHON MAcChl pacTBOPa C M3BECTHOM MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTRA.

JMemoncTpanun. OOpa3ibl OKCHAOB, KACIOT, OCHOBAHUM U cojieil. Moaenn KpUCTAUTMYECKUX PEIIETOK XJIOpUJa HaTpus, aliMasza, OKCHIa
yraepona (IV). CriocoOsl pa3aeneHus: cMeced, AUCTUILISILIHS BOIBI.

JladopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3ilaMu BEIIECTB Pa3HBIX KJIaccoB. 2. Paznenenue cMmecen.

IIpakTuyeckas padora Ne 3. AHanu3 NOYBBI U BOABI.

IIpakTuyeckass padora Ne 4.IlpuroroieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOIl J10Jel paCTBOPEHHOTO BEIIECTBA.
IIpeaMeTHbIe pe3VJabLTATHI 00VUEHUS

VYyamuiics HOJKEH ymems:

® HCIIOJIB30BaTh IPHU XAPAKTCPUCTHUKE BCHICCTB IIOHATUSA: «CTCICHb OKHCIICHHUA», «BAJICHTHOCTBH», «OKCHABD», «OCHOBAHHA», «IICIOYHNY,
CKAQUCCTBCHHAsA pCaKlus», «MHAUKATOP», «KUCJIOThD», «KUCIOPOACOACPKAIIUEC KHUCIIOThI», «6CCKI/ICJ'IOp0I[HI>IC KHCJIIOTBI», KKHUCJIOTHAA Cpeaar,
«aieJIovHadg cpeaar, ((Hef[TpaJ'ILHafI cpcaa», «uiKaja pH», «COJIN», «aMop(beIe BCIICCTBA», KKPUCTAIMYCCKUC BCUICCTBA», KKPUCTAJINYICCKAAL
peumicTKay, «MOHHAA KPUCTANIMYECKad PEHICTKa», «aTOMHAad KPUCTAJUIMYCCKAsA PEHICTKa», «MOJICKYJIApHAA KPUCTANIMYECKasd pPEIICTKay,
METAJUINYCCKAA KPUCTAIIINYCCKAA PCIICTKA», «KCMECHU»,

L4 KHaCCI/I(i)I/II_[I/IpOBaTB CJIOKHBIC HCOPraHMYCCKHUE BCIICCTBA 110 COCTABY Ha OKCHUJIbI, OCHOBAHHW A, KUCJIOTBI XU COJIM; OCHOBAHUA, KUCJIOTBI U COJIHN
10 PAaCTBOPUMOCTH B BOJEC; KUCJIOTHI ITO OCHOBHOCTH U COACPKAHUIO KUCIIOPOAa,

® OMpeneNniaTh MPUHAJICKHOCTh HEOPTaHWYECKHX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIacCOB (OKCHIBI, JIETYYHE BOJOPOJIHBIE COCIUHEHMS,
OCHOBAHUS1, KUCIIOTBI, COJIH) TIO (hOpMYIIE;

® ONHUCHIBATH CBOICTBA OTAENBHBIX NpEICTaBUTENEH OKCHAOB (HAa MpUMepe BOIbI, YIVIEKHCIOTO Tra3a, HEerameHOW HW3BEeCTH), JIeTyYuX



BOZOPOJHBIX COEIMHEHUI (Ha MpUMeEpe XJIOPOBOAOPOJAa M aMMHAKa), OCHOBAHMH (HAa IMpUMeEpEe T'MIPOKCHIOB HATPHsl, KAIHUS U KalbLMs),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJICH (Ha IpuMepe XJIopua HaTpusl, kapOoHaTa Kanbius, pocdaTa KaabIus);

® OMpeneNniaTh BAICHTHOCTb U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (POPMYIIBI OKCHIOB, OCHOBAHH, KUCIOT U COJIEH 10 BAJCHTHOCTSM M CTETICHSM OKHCIICHUS 3JEMEHTOB, a TaKXKe 3apsijiaM MOHOB,
yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH;

® COCTaBIJIATH Ha3BaHMs OKCHJIOB, OCHOBAaHU, KUCJIOT U COJIeH; CpPaBHUBATh BAJICHTHOCTh U CTENEHb OKUCIICHHS; OKCH/IbI, OCHOBAHMSI, KUCIOTHI U
COJIU 1O COCTaBY;

® UCMOJB30BaTh TAOJHUILY PACTBOPUMOCTH ISl OTIPENIEIICHUSI PACTBOPHUMOCTH BEIIECTB;

yCTaHABJIMBAaTh T'€HETUYECKYIO CBS3b MEXIY OKCHUAOM M THUAPO-KCHIOM M HA000pPOT; MPUUMHHO-CIEIACTBEHHBIC CBSI3M MEXIY CTPOCHUEM

aToOMa, XUMUYECKOM CBSI3bIO0 U TUIIOM KPUCTAJUTMUECKOM PerIeTK XUMUYECKUX COeIMHEHUN;

XapaKTepu30BaTh aTOMHBIE, MOJICKYJISIPHBIC, MOHHBIE METAJUINYECKHE KPUCTAIUTMYECKUE PEHIETKH; CPEy pacTBOpa ¢ IOMOIIBIO MKaibl pH;

MPUBOANUTH TPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH KPUCTAJUIMIECKOMN PEIIETKY;

MIPOBOJIUTH HAOJIOJICHUS 32 CBOMCTBAMH BEIIECTB U SBICHUSMH, IIPOUCXOAAIINMH C BEIIECTBAMU;

cOOJII0IaTh MpaBHJIa TEXHUKH OE30MTACHOCTH MPU TPOBEIESHIH HAOIIOICHHU U OIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INdaTh KHUCIOTHI U IEI0YH, TOJIb3YsCh HHIUKATOPAMU;

WCTIOJIB30BATh MIPU PEIICHUH PACUETHBIX 33]a4 MOHATHUS «MAacCOBasi OIS DJIEMEHTA B BEUIECTBEY», «MACCOBAsI IOJIS1 PACTBOPEHHOI'O BEIIECTBAY,

«00beMHas1 10151 ra3000pa3HOTO BEIIECTBAY;

® TIPOBOJIUTH PACUYETHI C HCIIOJIB30BAaHUEM TMOHSATHH «MaccoBasi JOJS DJIEMEHTa B BEIIECTBE», «MaccoBasl JOJS PAaCTBOPEHHOTO BEIIECTBAY,
«o0BeMHas 707151 Ta3000pa3HOTO BEIIECTBAY.

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TE€KCTa TaOMUIIBI, B TOM 4Hclie ¢ mpuMeHeHueM cpeacts UKT;

MOJ1 PYKOBOJICTBOM YUHUTEIIS MTPOBOJAUTH OMOCPEIOBAHHOE HAOMIOICHNE

MOJ1 PYKOBOJICTBOM yUUTEINs OOPMIISITh OTUET, BKIIOYAIOIINI OMUCAHUE SKCIIEPUMEHTa, €r0 Pe3yIbTaToOB, BHIBOIOB;

OCYIIECTBISTh HMHAYKTUBHOE 00001IeHne (OT €JUHUYHOTO JIOCTOBEPHOTO K OOIIeMy BEpPOATHOCTHOMY), T. €. OMNpENeNsTh oOlue

CYULIECTBEHHBIE MPU3HAKH JIBYX U 00Jiee 00bEKTOB U (PUKCUPOBATh UX B (JOPME MOHSATHUS WIH CYKICHHUS;

® OCYHIECTBIIATH IETYKTUBHOE 00001IeHNne (TI0IBEICHHE SUMHUIHOTO JOCTOBEPHOTO MO 00IIee JOCTOBEPHOE), T. €. aKTyaJTu3UpPOBATh MOHITHE
WM CY)KJIEHUE, U OTOXIECTBISATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC IPU3HAKU OJTHOTO UK 00Jiee O0BEKTOB;

®  ONIpEIEISITh aCMEKT KJIACCU(PUKAIINN;

®  OCYIISCTBIIATH KJIACCU(DUKAIIHIO;

® 3HATh U UCHOJIL30BATh PA3IMYHBIE (DOPMBI MPECTABIEHUS KIIaCCU(PUKALIUH.



Tema 5. U3MeHeHus:, npoucxoasimue ¢ Bemecrsamu (12y)

[lonsATHe sBIIEHMM KaKk W3MEHEHUH, NPOUCXOIALIUX C BEIIECTBAMM. SIBICHUSA, CBA3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOIO CTPOCHMS
BElIECTBa MPH MOCTOSHHOM €ro coctase, (uzuueckue sipieHus. Ouznueckue SBICHUS B XUMHH: TUCTHIUISAIMS, KPUCTAILUIN3alus, BhIIapUBaHUE U
BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHus, cBsi3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKUE peakuuu. [Ipu3Haky U ycClnoBHUS MPOTEKAHUS XUMUYECKUX PEAKLIMM.
[TonsaTue 00 5K30- ¥ PHIOTEPMUUYECKHUX PEAKIMAX. Peakiuy ropeHus Kak 4YacTHBIN CIydail SK30TEPMUYECKUX PEaKLUi, MPOTEKAIOUINX C BBIACICHUEM
CBeTa.

3aKOH COXpaHEHHUsI MacChl BEIECTB. XMMHUYECKHE YpaBHEHHS. 3HaUCHNUE UHIEKCOB U K0 duunenToB. CocTaBieHUe YpaBHEHHH XUMHYECKIX
peaKuid.

Pacuersl o xumuueckuMm ypaBHeHUsIM. PellieHue 3agau Ha HaXOXKJI€HUE KOJIMYECTBA BEIIECTBA, MACChl WM 00bEeMa MPOJYKTa pPEaKLHUU 110
KOJMYECTBY BEIIECTBA, Macce MM 00BEMY MCXOJHOTO BellecTBa. PacueTsl ¢ MCMONb30BAaHUEM MOHSATHUS «IO0JIs1», KOTJAa UCXOJHOE BEIIEeCTBO JaHO B
BHJIE pACTBOPA C 3aJJaHHOM MAacCOBOM JI0JIEN pACTBOPEHHOI'O BEUIECTBA HJIM COJIEPKUT ONPEIEIEHHYIO 100 MPUMECEH.

Peaknuu paznoxenus. [lonsatue o ckopoctu xumudeckux peakuuid. Karanuzaropsl. @epMeHTHI.

Peakuuu coennnenns. Katanutuueckue n HekataauTudeckue peakuuu. OOpaTHMbIe 1 HEOOpaTHMbIE PEaKIIHH.

Peaknuun 3amemieHus. DNEKTPOXMMHUUYECKUI psAJl HANPSIKEHUW METAJUIOB, €ro MCIHOJIb30BaHUE Uil MPOTHO3UPOBAHMS BO3MOMXKHOCTH
IIPOTEKAHU PEaKIM MKy METAIZIAMU U PACTBOPAMH KUCIIOT. PeaKIuu BBITECHEHHS OJTHUX METAJIOB U3 PaCTBOPOB UX COJIEW IPYTMMH METAJUIAMH.

Peakuuu oOmeHna. Peakiiuu HelTpanu3zanuu. Y clIoBUs NPOTEKaHUs PEaKIMii oOMeHa B pacTBOpax A0 KOHIIA.

Tumnbl XUMHUYECKUX peakuuid (MO MPU3HAKY «UHMCIO M COCTAaB MCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIMK») HA MPUMEPE CBONCTB BOJIBI.
Peakuus pasnmokeHus: - 3J€KTpoiau3 BOAbl. Peakuuum coeauHEHus - B3aUMOJEMCTBUE BOABl C OKCHJAMHM METAJJIOB UM HeMerauioB. [lonsatue
«TUAPOKCUAB». Peakiuu 3ameleHust - B3aMMOJIEHCTBHE BOJBI C IIETOYHBIMU U LIEJIOYHO3EMEIbHBIMU MeTajulaMu. Peakiun oOMeHa (Ha mpumepe
THJIPOJIN3a CyIb(pHIa ATFOMUHUS U KapOuaa Kaablus).

Pacuérnble 3axa4u. 1. Beruncienue no XUMUYECKUM YPAaBHEHUSAM MAcChl WJIM KOJIMYECTBA BEUIECTBA MO0 U3BECTHOW MAaccCe WJIM KOJUYECTBY
BEIIECTBAa OJIHOTO M3 BCTYMAIOIINUX B PEAKIMIO BEIIECTB UM MPOIYKTOB peakiuu. 2. Beruucienne macchl (KOJIUYECTBa BEUIECTBA, 00beMa) MIPOAYKTa
peaxiuu, eclii U3BECTHA Macca UCXOJIHOTO BEIIECTBA, COAEPIKAILEr0 ONPEIEICHHYIO OO0 puMeceil. 3. Borunciaenue maccsl (KoJIMyecTBa BEIIECTBa,
o0BeMa) MPOyKTa peakili, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10JIsl PACTBOPEHHOTO BEIECTBA.

IIpeaMeTHbIe pe3VJabLTATHI 00VUCHU

VYyamuiicst JOJKEH ymems:
e iIaccH(UUIMPOBATh XHUMHUYECKHE PEAKIUU IO YHCIYy W COCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB pEAKIHUU; TEIUIOBOMY J(QeKTy;
HaIpaBJIEHUIO MPOTEKAHUS PEAKIINH; YYACTUIO KaTaln3aTopa;
®  JCIOJIb30BaTh TAOJUIlY pACTBOPUMOCTH JJISI OTIPEACIICHHS] BOZMOKHOCTH MPOTEKAHUsI peaKIuii 00MEHa; SJIEKTPOXUMHUYECKUHN Psijl HAPSHDKCHH
(aKTHBHOCTH) METAJIOB JIsl OTIPEIEIICHHS] BO3MOKHOCTH MPOTEKAHUS PEAKIINI MEXTy METaUIaMH ¥ BOJHBIMU PAaCTBOPAMH KUCIIOT U COJICH;

L4 Ha6J'IIO,Z[aTB U ONHUCBHIBATHL NPHU3HAKU U YCJIOBHA TCUCHUA XUMHUYCCKHUX peaKHHﬁ, J€J1aTb BbBIBOAbBI HAa OCHOBAHHMH aHaJIM3a Ha6HIOHCHHﬁ 3a
OKCIICPUMCHTOM;



MMPpOBOAUTH PACUCTHI IO XUMHUYCCKUM YPABHCHUAM HA HAXOXICHUC KOJIUYCCTBA, MACChI NI o0Bema OpoaAyKTa pCakKIH MO KOJINYICCTBY, MaCCeC
nim 061>eMy HCXOJHOI'0 BCHICCTBA; C HMCIIOJIB30BAHHUCM IMOHATHA «OO0JIA», KOrJa MCXOAHOC BCHICCTBO AAaHO B BHAC pacCTBOpa C SaHaHHOﬁ
MacCOBOM I[OJ'ICI‘/'I PaCTBOPEHHOI'O BEIIECTBA UJIK COACPIKUT OMPCACICHHYIO OO HpHMeCCﬁ.

MeTal’IpeHMeTHLIe pe3yJabTaThbl Oﬁy‘leHI/IH

VYyamuiicst JOJKEH ymems:

COCTABIISITH HA OCHOBE TEKCTa CXEMBI, B TOM 4ncIie ¢ mpumenenuem cpencts UKT;
CaMOCTOSITEITLHO OPOPMIISTH OTUET, BKIIOYAIOIIUI OMMCAaHUE SKCIIEPUMEHTA, €T0 PE3YJIbTaTOB, BHIBOJIOB;
WCIOJIb30BATh TAKOW BUJ MBICICHHOTO (MICabHOT0) MOJCIMPOBAHMS, KaK 3HAKOBOE MOJICIIMPOBAaHUE (HA MPUMEpPE YPaBHEHUH XUMHUYECKUX
peakiuii);
pa3nu4ath 00bEM U COACPKAHKE TOHSITHIA,
pa3mMyath poJA0BOC U BUIOBOE TIOHSTHS,
OCYIIECTBIISATH POJIOBHIOBOE ONPEACIICHHE TTOHSTHIA.
JemouncTrpanuu. [Ipumepsl ¢usnyeckux sBieHUM; a) miuaBieHue napaduHa; 0) auddys3us AYMHUCTHIX BEUIECTB C TOpSAUICH JTaMIOYKU

HakanuBaHus. [IpuMepbl XUMHUYECKUX SBJICHUH: a) TOPEHHE MarHus; 0) B3aMOAEUCTBUE COJISTHOM KHUCIOTBHI C MPaMOpPOM MJIM MEJIOM; B) MOJIy4€HHE
ruapokcuaa meau (I1); T) pacTBopeHHe MOTYyYEHHOrO THUAPOKCHIA B KHCIOTax; 1) B3aumopeiictBue okcuna meau (II) ¢ cepHoit kucrnoroi mpu
HarpeBaHuu; €) pa3jaoKeHUe epMaHraHaTa Kaiusl; k) B3auMO/IEHCTBHE pa30aBIE€HHBIX KUCIOT C METaNIaMHU.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOABI U CIIUPTA [0 MCUYE3HOBEHHIO MX Karellb Ha QHIbTpOBaIbHON Oymare. 4.

Oxucnenve Menu B IUIAMEHU CHUPTOBKM WK ropenku. 5. IIoMyTHeHne M3BECTKOBOW BOJBI OT BBIABIXAEMOIO yriaekuciaoro rasa. 6. Ilomyuenue
YTJIIEKUCIIOTO Ta3a B3aMMOIEHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelieHrne Meau B pactBope xiopuaa meau (II) xemnesom.

IIpakTyeckas padora Ne S.IIpu3Haky XMMHUECKHUX PEAKLIHM.

IIpeaMeTHbIe pe3VJabLTATHI 00VUCHU

VYyammiicss OJKEH ymems.:

oOpataThcs ¢ 1ad0paTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPHUOOPaMU B COOTBETCTBUH C MTPaBUIIAMU TEXHUKH 0€30M1aCHOCTH;
BBITNIOJHATH MPOCTENIINE MPpUEMBbl paboThI ¢ JabopaTOPHBIM 000pyA0BaHNEM: JTA0OPATOPHBIM ITATUBOM; CTUPTOBKOM;

Ha0JI0/1aTh 32 CBOMCTBAMHU BEILECTB U SBJICHUSMU, IPOUCXOASIIUMU C BEILIECTBAMU;

OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO ECTECTBEHHOT'O (PYCCKOT0 MM POAHOTIO) SI3bIKa U A3bIKA XUMUM;

JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEIEHHOIO AKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONPEEIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BELIECTBA.



MeTtanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENIbHO HCII0Ib30BaTh OMOCPEAOBAHHOE HAOIIOACHHUE.

Tema 6. Teopus 31eKTPOTUTHYECKON JUCCOIMALIMHA H CBOHCTBA KJIACCOB HeOpraHmveckux coequnenuii (20 )

[TonsiTre 00 3NMEKTPOTUTHYECKON AUCCOLMALMU. DNEKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHU3M JUCCOLMALNK IJIEKTPOIUTOB C PA3IUYHBIM
THUTIOM XUMHUYECKOU CBs3HU. CTETEeHb ANEKTPOIMTHICCKON quccoruanui. CHIIbHBIE U c1a0bIe SJICKTPOJIUTEHI.

OcHOBHBIE MOJOXKEHUSI TEOPUU AIIEKTPOIUTHUECKON aucconuanuu. MoHHble ypaBHEHUs peakiuil. YCiIoBUsS MPOTEKaHUs peaklud oOMeHa
MEKY AJIEKTPOIUTAMHU 10 KOHIA B CBETE MOHHBIX MPEICTABICHUM.

Krnaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Juccomnmaius KUCIOT U UX CBOMCTBA B CBETE TEOPUM DJIEKTPOJMTUUECKON TUCCOIManuu. MoJeKysipHbIe U
MOHHBIE YPaBHEHHUS peakUuui KUCIOT. B3aumonelcTBUEe KUCIOT C METaJUIaMHU. DJIEKTPOXMMUUYECKHUI Psijl HalpshKeHUH MeTaiioB. B3zaumopaeincreue
KUCJIOT C OKCHJIAaMH METaUIOB. B3anMmMoneicTBHE KHUCIOT C OCHOBAaHHMSAMHU - PEAKUMS HeUTpain3auuu. B3auMoaencTBUE KHUCIOT C COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccuduranusa. Jluccoumanusi OCHOBAaHMM M HX CBOMCTBA B CBETE€ TEOPHUH DSJIEKTPOJUTUYECKOW JTUCCOIHAIUU.
BsaumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHIaMH U cojsiMu. Mcronb3oBaHue TaOMUIBI PACTBOPHUMOCTH ISl XapaKTEPUCTUKU
XAMUYECKHAX CBOICTB OCHOBAaHMH. Paznoxenue HEPACTBOPUMBIX OCHOBaHH pu HAarpeBaHUU.
Conu, ux xiaccuukamuss ¥ AUCCOIHMAIMS pPa3IUYHBIX THUIOB cosieid. CBoWcTBa colieil B CBETE€ TEOPUU DIEKTPOIUTUYECKOW HCCOLMALINU.
B3anmoneiicTBre conell ¢ MeTajulaMHu, YCIIOBHSI NPOTEKAHWS 3TUX peakuuil. B3zaummopaencTBue conel ¢ KHUCIOTaMH, OCHOBAHUSIMH M COJISIMH.
Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o0menue cBeieHni 00 OKCHAaX, X KiacCU(pUKAIIMU U XUMUYECKUX CBOMCTBAX.

I'eneTnueckue psabl METAJUIOB U HEMETAJUIOB. [ eHeTUUeCcKast CBA3b MEXKY KJIacCaMU HEOPraHUYECKUX BEILECTB

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIEC peakiiu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE M BOCCTAHOBIICHHUE.

Peakuuu voHHOrO 0OMEHa M OKHCIUTENIBHO-BOCCTAaHOBUTENbHBIE peakiuu. CocTaBlieHHE YpaBHEHUN OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii METOJJ0M AJIEKTPOHHOIO OaJiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KMCIIOT U COJIEH B CBETE MPECTABICHUN 00 OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.

HDC}]MCTHI)IC pe3vJabTaThbl oﬁvqemm .

VYyamuiics NOJKEH ymems.:
® HCIIOJIB30BATh IIPH XapPaKTEPUCTUKE IPEBPAICHUN BELIECTB IOHATHUA: «PACTBOP», «DJIEKTPOJIUTHYECKAs NHUCCOLMALM, <«QIEKTPOJIHTHD,
«HEDJIEKTPOJIUTBD», «CTENEHb IUCCOLMALMMN», «CUWIBHBIE 3JIEKTPOJMTBHI), «CIa0ble AIIEKTPOIMUTBD, «KATHOHBD», «AQHHOHBI», «KUCIIOTBHDY,
«OCHOBAHUSI», «COJINY», KMOHHBIE PEAKLIUN», «HECOIC00pas3yIOIINe OKCUABIY, «COoIeo0pa3yrolie OKCHIbI», «OCHOBHBIE OKCHJIbI», «KHCIOTHBIE
OKCHIBI», «CPEIHUE COIHN», «KUCIBIE COJIHM», «OCHOBHBIE COJN», «TCHETHYECKHH PAN», «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIUNY,



«OKHUCIIMTEIIb», «BOCCTAaHOBUTENIDY, KOKHUCICHHE), «BOCCTAHOBIICHUEY;
OTHCBIBATh PACTBOPEHHUE KaK (PHU3HKO-XUMHYECKHUI TPOIIECC;

WUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIC TOJIOKEHHUSI TEOPUU DJIEKTPOJUTUYECKON JUCCOLMAIMU; TE€HETUYECKYI0 B3aMMOCBS3b MEXIY
BEIIECTBaMH (ITPOCTOE BEIIECTBO — OKCHJT — THAPOKCHI — COJIb);

XapaKTepu30BaTh OOIIMEe XWMHYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHMH M COJIGH C TO3WIMA TEOPUU
3JIEKTPOJIUTAYECKON JUCCOIMALNH; CYIIIHOCTh 3JIEKTPOJMTUYECKON JUCCOLMAIMU BEIIECTB C KOBAJIECHTHOM MOJISIPHOM M MOHHOM XHUMHUYECKOU
CBSI3bI0; CYHIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH;

MPUBOJIUTH MPUMEPBI PEAKLHUM, MOATBEPKIAIOIIMX XUMUYECKUE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAaHHI U COJICH;
CYILIECTBOBAHUE B3aUMOCBSI3U ME¥K/ly OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKHUX BEIIECTB;

KJIACCU(PUITUPOBATh XUMUUYECKHE PEAKIIUHU 110 «M3MEHEHHUIO CTETICHEH OKUCIICHUS YJIEMEHTOB, 00pa3yroIUX pearupyromne BemecTBay;
COCTABJIATh YPABHEHUS SJIEKTPOJUTHUYECKON AUCCOUMALIMM KHCIOT, OCHOBAaHUW U COJIEH; MOJIEKYJSIPHBIE, MOJIHBIE U COKPAICHHbIE MOHHbBIC
YPaBHEHUS PEAKIUK C YYAaCTHEM JJIEKTPOJIMTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM, UCIOJIb3Ys] METOH 3JIEKTPOHHOTO
OanaHca; ypaBHEHHS peaKIIMii, COOTBETCTBYIOIIUX MOCIEI0BATEIILHOCTH («IIETIOUKE») MPEeBpalleHNII HEOPraHUYECKUX BELIECTB Pa3IUYHBIX
KJIaCCOB;

ONPEACISITh OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3M: KIJIACC BEUIECTBA — XMMUUYECKHE CBOMCTBA BELIECTBA;

Ha0JI0/1aTh U OMUCHIBATH PEAKIIUU MEKIY AIEKTPOIUTAMU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U SI3bIKA XUMUU;
MPOBOJUTD OIbITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB.

MeTaﬂpe}]MeTHbIe pe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

JieNaTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;

COCTaBJIATh NOKJIAJ;

COCTaBJISATh HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMmeHeHreM cpeacts UKT;

BJIAJIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCYXIECHUE;

UCIOJb30BaTh TAKOH BUJ MBICIEHHOTO (MIEabHOI0) MOJIEIMPOBAHUS, KaK 3HAKOBOE MOJEIMPOBAaHUE (Ha MpHUMEpe YpaBHEHUH peakiui
JUCCOLMAIIMHI, HIOHHBIX YPAaBHEHUH peakui, MOoIypeakuil OKMUCIEHUS-BOCCTAHOBIICHNU );

pa3nuyaTh KOMIIOHEHTHI JJOKa3aTelbCTBA (TE€3UC, ApTYMEHTHI U (JOPMY J10Ka3aTeNbCTBA);

OCYHIECTBJIATH MPSMOE UHAYKTHUBHOE JI0KA3aTENbCTBO.

JlemoncTpauuu. VcnbpiTanne BENIECTB U UX PACTBOPOB HA AJIEKTPOMPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTBI OT

KOHLIEHTpaluu. B3anMonelicTBre IMHKa € CEpoi, COIAHOM KUCIOTOM, XnopuaoM meau (I1). 'openne marnus.



JlabopaTopHble onbIThI. 8. Peakiinu, XapakTEpHbIE 1711 pACTBOPOB KHUCJIOT (COJIIHOM MM cepHOi). 9. Peakium, xapakTepHble UIsl paCTBOPOB
mienoyeit (ruipokcu1oB HaTpus Wi kanust). 10. [TomydeHue u cBolicTBa HEPACTBOPUMOTO OCHOBaHUsA, HarpuMep ruapokcuaa meau (II). 11. Peakiuu,
XapaKTepHbIE ISl pacTBOPOB coiiel (Hanpumep, s xiaopuaa meau (11)). 12. Peakiuu, xapakTepHble 17151 OCHOBHBIX OKCHUJIOB (HAampuMmep, 1JIs OKCHUIa
Kanblys). 13. Peakiuu, XapakTepHble U1 KUCIOTHBIX OKCHIOB (HAapUMep, JUIsl YIJIEKUCIIOro rasa).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.
IIpakTuyeckas padora Ne 7. Penienne s3kCiepuMEHTAIbHBIX 3aa4.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

Y4amuiics JOJKEH ymems:
e oOpamiarbes ¢ JJabopaTOPHBIM 00OPYIOBAHUEM U HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C TIPABUIIAMH TEXHUKH OC30MMaCHOCTH;
®  BBINOJHATH MPOCTEHINNE MPUEMBI OOpAICHHs C TA0OPATOPHBIM 000PYI0BAHUEM: JIAOOPATOPHBIM IITATUBOM, CTUPTOBKOIA;
e HaOII0/aTh 3a CBOMCTBAMH BEILIECTB U SBJICHUSIMH, IPOUCXOIAIINMHU C BEIIECTBAMU,
® ONUCHIBATH XMMHUYECKUN HKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
® JIeJIaTh BBIBOBI 10 PE3YJIbTATAM IIPOBEAECHHOTO IKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:
®  OmIpeneNsTh, UCXOI U3 y4eOHOI 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UJIH OMOCPEAOBAHHOTO HAOTIOACHHUS,
® CaMOCTOSTENBHO (POPMUPOBATH MPOTPAMMY IKCTIIEPUMEHTA.

TPEBOBAHUSA K YPOBHIO IOAT'OTOBKH BBIITY CKHUKOB.

BbINYCKHUK HAYYMTCS:
*OIIHCHIBATH CBOMCTBA TBép)II)IX, KUIKUX, 1"33006pa3HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPHU3HAKU;
*XapaKTECprU30BaTb BCHICCTBA I10 COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3U MCKAY AAHHBIMU
XapaKTCPUCTHKAMU BCIICCTBA,
*PaCKpbIBaThb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATHN «aToM», «MOJICKYJIIa», «XUMHUYECKUMN QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC
BCIICCTBO», «BAJICHTHOCTB), UCITIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU,




*M300paxaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIbI0 XUMUYECKUX (POPMYN M CYIIHOCTh XHMHUECKUX PEAKIMUA C MOMOIIbI0 XUMHYECKUX
YpaBHEHUH;

*BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYSPHYIO M MOJISIPHYIO MAacchl BEIIECTB, a TAK)KE MACCOBYIO JIOJIIO0 XMMHYECKOTO AJIEMEHTA B COCTUHEHHSAX
IUIs1 OLIEHKHU MX MPAKTUYECKOW 3HAYMMOCTH;

*CPaBHHMBATH IO COCTaBY OKCHJIbI, OCHOBAHUs, KUCIIOTHI, COJIH;

*KJIaCCU(HUIIMPOBATH OKCUABI U OCHOBaHMS 10 CBOMCTBAM, KMCJIOThI U COJIU IO COCTAaBY;

*I10JIb30BAThCSI Ta00PATOPHBIM 000PYIOBAaHUEM M XUMHUECKON MOCY/I0M;

*[IPOBOAUTH HECIIOKHBbIE XMMUYECKHE ONbITHI U HAOIIOJEHUS 3a U3MEHEHUSMHU CBOWCTB BEIECTB B Ipollecce MX IpeBpalleHUi; coOI01aTh
IpaBUjIa TEXHUKU O€30MaCHOCTH NIPU MPOBEICHUH HAOIIOACHUI U OTBITOB;

*pa3ianyaTh HKCIHEPUMEHTANBHO KHUCIOTHl M IIEIO0YM, MOJIb3YsACh MHIUKATOPAMHU; OCO3HABATH HEOOXOJUMOCTh COOJIIOJICHUS Mep 0e30MacHOCTH
npu 0OpaIIeHUH C KHCIOTAaMH U IIEI0YaMHU.

*pacKkpbIBaTh CMbICH Nepuoanyeckoro 3akoHa JI.M1.MeneneeBa;

*OMUCHIBATH U XapaKTEPU30BATh TAOIMUYHYIO (POPMY TIEPHUOJUUECKON CUCTEMBI XHMUYECKHX 3JIEMEHTOB;

*XapaKTEepU30BaTh COCTAB aTOMHBIX SJ€p U PACHpPEAEICHUE YUCIIa 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MEPHOANIECKON CUCTEMBI, a TAK)KE KM U KaJIbLIUS;

*pa3ianyaTh BUJbl XUMHUYECKOM CBA3M: HOHHYIO, KOBUICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJIIPHYIO U METAJUIMYECKYIO;

*M300paxaTh EKTPOHHO-HOHHBIE (POPMYJIIBI BEIIECTB, 00PAa30BAaHHBIX XUMUYECKUMH CBSI3SIMH Pa3HOTO BUA;

*BBISIBJISITH 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOCHUS MX KPUCTAIIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAIUTMYECKHX;

*XapaKTEepPH30BaTh XUMHUUECKUE 3JEMEHTHl M MX COCIWHEHHS Ha OCHOBE IMOJIOKEHHS JJIEMEHTOB B TEPHOJMUYECKON CHUCTEME M OCOOCHHOCTEH
CTPOEHUS MX aTOMOB;

*XapaKTepH30BaTh HAyYHOEC M MHUPOBO33PEHUYECKOE 3HAYCHHE TEPHUOJMUECKOrO 3aKOHA W TMEePHOAMYECKOW CHCTEMBI XHMHUYECKHX DIIEMEHTOB
.M. MeHneneena;

*00BSACHATH CYTh XHMUYECKHX TPOIIECCOB U MX MPUHIMITUAIBHOE OTINYNE OT (PU3HUECKUX;

*Ha3bIBaTh IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKIIHIA;

*YCTaHABJIMBATh MPUHAUICKHOCTh XUMHUIECKOW PeakIuyl K ONpeAeIEHHOMY THITY 1O OJJHOMY M3 KJIacCH(UKAITMOHHBIX TMPU3HAKOB: 1)IM0 Yncity u
COCTaBY MCXOHBIX BEILECTB M MPOJIYKTOB PEAKIIMU (PEaKLIUU COCTUHEHHUS, PA3JIOKEHHs, 3aMELIeHUs. 1 0OMeHa); 2)I10 BbIJICIIEHUIO WIH MOTJIOLICHUIO
TEIUTOTHI (PEaKIMK SK30TEPMHUECKUE U SHAOTEPMHUECKHE); 3)IT0 M3MEHEHHIO CTETICHEeH OKUCIICHHSI XUMHUECKUX AJIEMEHTOB (PEaKIIH OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE); 4)10 00paTUMOCTH Ipoliecca (peakiuu o0paTuMble U HEOOpaTUMBIE);

*COCTaBJIATh YPABHEHHS AJIEKTPOIUTUYECKON AUCCONMALMU KHUCIOT, IIET0YEH, COJICH; MOJHbIE U COKPAIEHHbIE MOHHBIE YPABHEHHS PEaKIUi
o0MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

*IIPOTHO3MPOBATh TPOAYKTHl XHUMHUYECKHX peakiuii 1o (opMyinaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPENENSITh HCXOIHBIE BEIIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

*COCTaBJISITh YPAaBHEHHS PEaKIUH, COOTBETCTBYIOIINX MOCIEIOBATENBHOCTH («IICTIOYKE») MPEBPANICHUN HEOPTaHWYECKHX BEUIECTB Pa3IMIHBIX
KJIaCCOB;

*BBISIBJISITH B IIPOIIECCE SKCIIEPUMEHTA MPU3HAKH, CBUIETEILCTBYIONINE O MPOTEKAHUU XUMHUECKOW PEeaKLny;



*IIPUTOTOBJIATH PACTBOPBI € OIPEAEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA;

*OIIPENEIATh XapaAKTEP CPEbl BOAHBIX PACTBOPOB KUCIIOT U IIEN0YEH 110 U3MEHEHHUIO OKPACKU UHAMKATOPOB;

*IIPOBOJUTH KAYECTBEHHBIC PEAKLIUH, ITOATBEPKIAIOIINE HAIMYUE B BOAHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

*OIPEENATh IPUHAIEKHOCTh HEOPraHMUECKUX BELIECTB K OJJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbI M HEMETAJUIbl, OKCHU/Ibl, OCHOBAHUS,
KHCIIOTBI, COJIH;

*COCTaBJIATH (DOPMYJIBI BELIECTB 110 UX HA3BAHUSM;

*OIIPEAEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

*COCTaBJIATh (POPMYJIbI HEOPraHUUECKUX COCIUHEHUH 0 BaJEHTHOCTSAM U CTEICHSIM OKUCIIEHUS JIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHbIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

*00BACHATh 3aKOHOMEPHOCTU H3MEHEHMsI (U3NYECKUX M XMMHUYECKHX CBOMCTB HPOCTHIX BELIECTB (METAUIOB M HEMETAUIOB) M MX BBICIIMX
OKCH/I0B, 00pa30BaHHbIX IEMEHTAMU BTOPOT'O U TPETHETO NEPUOJIOB;

*Ha3bIBaTh O0LIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIE AJIs TPYII OKCHI0B: KUCIOTHBIX, OCHOBHBIX;

*Ha3bIBaTh OOIME XUMUYECKUE CBOWCTBA, XapaKTEPHbIE JIJIS1 KaX/10I0 U3 KJIACCOB HEOPraHMUYECKUX BEILECTB: KUCIOT, OCHOBAaHUH, COJIEH;

*[IPUBOAUTH IPUMEPHI pEaKLUi, IOATBEPKAAOIINX XUMUYECKUE CBOWCTBA HEOPIaHUUECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUI U COJIEH;

*OIPEIEISATh BEUIECTBO-OKUCIIUTEIND U BEIIECTBO-BOCCTAHOBUTEND B OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHSIX;

*COCTAaBJISITh OKUCIIUTEIIbHO-BOCCTAHOBUTEINBHBIN OanaHc (17151 U3YyYEHHBIX peakiyil) o NpeyIoKEHHBIM CXeMaM PeakLuii;

*IIPOBOJIUTH JIA0OPATOPHBIE OIBITHI, OATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX BEIIECTB;

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCS:

*TPaMOTHO OOpaIiaThcs ¢ BEIIECTBAMH B MOBCEAHEBHON KHU3HU;

*0CO3HABaTh HEOOXOAMMOCTh COOIIOICHUS MTPABHII HKOJIOTMUECKH O€30MacHOT0 MOBEIEHUS B OKpY>KaloIel IPUPOIHON cpenie;

*TIOHMMAaTh CMBICII M HEOOXOIMMOCTh COOIIOJIEHUS TMPEANUCAHUMN, MpeqIaraeMblX B HHCTPYKIUSAX MO HCIOJIb30BAHHUIO JIEKAPCTB, CPEACTB
OBITOBOYM XUMHH H JIP.;

*HCIOJIB30BaTh MPUOOPETEHHBIE KIFOYEBbIE KOMIETEHTHOCTH MPH BHITIOJTHEHUH UCCIIEN0BATENFCKUX MMPOEKTOB MO M3YYEHUIO CBOMCTB, CITIOCOOOB
MOJTYYSHUS U PACTIO3HABAHUS BEIIECTB;

*pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIONB3YS CPECTBA YCTHON U MUChbMEHHOW KOMMYHHKAIIUU TIPpU paboTe ¢ TeKCTaMH ydeOHUKa
Y TOTIOJIHUTEIHLHOM JIMTepaTypOH, CIPAaBOYHBIMU TAOJUIIAMU, MTPOSIBIISITE TOTOBHOCTh K YBRKCHHUIO MHOW TOYKHU 3PEHUS IPU OOCYKIEHUN PE3YIHTATOB
BBITIOTHEHHOU PabOTHI;

*00BEKTHBHO OIEHWBATh MH(POPMAIMIO O BEMIECTBAX W XHUMHYECKHX IMPOIECCaX, KPUTHUECKH OTHOCHUTHCS K TICEBIOHAYYHOW HWH(MOpMAIUH,
HEZ0OPOCOBECTHOH pekiiaMe, KacarolIeics NCIOIb30BAHUS Pa3IMUHbIX BEIIECTB.

*0CO3HABaTh 3HAUYCHHUE TEOPETHUECKUX 3HAHUH I MPAKTHIECKOU JIeATeTLHOCTH YEJIOBEKa,

*OIUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS IOTUKY CUCTEMHOTO aHalln3a;

*TIPUMEHSTh 3HAHUA O 3aKOHOMEPHOCTSIX TMEPUOJMYECKOW CHUCTEMBI XUMHUYECKHUX DJEMEHTOB Jisi OOBSCHEHUS W TPEABUICHUS CBOMNCTB
KOHKPETHBIX BEUIECTB;




*pa3BUBaTh UH(OPMAIIMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIIyOJIeHUs: 3HAaHUH 00 MCTOPUM CTAHOBJICHHUS XMMHUYECKON HayKd, €€ OCHOBHBIX
MIOHATHH, IEPUOANYECKOT0 3aKOHA KaK OJHOTO U3 BaXKHEUIINX 3aKOHOB IIPUPOJIBI, 4 TAKKE O COBPEMEHHBIX JOCTH)KECHUAX HAYKU U TEXHUKH.

*COCTAaBJIATh MOJIEKYJISIPHBIC U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM MOHHBIM YPABHEHUSIM;

*IIPUBOAUTH NIPUMEPBI pEaKLUM, IOATBEPKIAAOIINX CYIIECTBOBAHNE B3aUMOCBSA3M MEKIY OCHOBHBIMM KJIACCaMU HEOPTAaHUYECKUX BEILLECTB;

*IIPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS PA3TUYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOW PeaKIInu;

*[IPOTHO3UPOBATh PE3yJbTaThl BO3ACHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHNE XMMUUYECKOI'O PABHOBECHS.

*IIPOrHO3UPOBATh XUMHUUYECKHUE CBOMCTBA BELIECTB HA OCHOBE MX COCTaBa U CTPOEHUS,

*[IPOTHO3UPOBATh CHOCOOHOCTH BELIECTBA MPOSBIATh OKUCIUTENbHBbIE WIM BOCCTAHOBUTEIBHBIE CBOMCTBA C Y4ETOM CTENEHEM OKMCIEHHUs
3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;

*BBIABIIATDH CYIIECTBOBAHME IEHETUUECKON B3aUMOCBSI3H MEXy BEILIECTBAMH B PsIY: IPOCTOE BEIIECTBO — OKCUJ — TUAPOKCU — COJIb;

*OpraHU30BbIBATH, IPOBOJNUTH YYEHUYECKHUE IIPOEKTHI 110 UCCIICIOBAHNUIO CBOMCTB BELIECTB, MMEIOIINX BAXKHOE PAKTUYECKOE 3HAYCHHUE.

Kanenoapro — memamuueckoe naanupoganue no xumuu no npoepamme O.C.I abpuenana
(2 waca 6 Hedenro, ececo 68 uacos)

Ne Bceero KosunuecTBo yacon
w/n Ha3Banue TeMbl ypoka KOJI-BO Ipumeuyanue
1acos ITo miany ITo dakry
Tema 1. Beenenue (74)
1 BBonnslit nncrpykrax no Th npu pabdore B kabunere xumun. Ilpeamer 1
xuMuH. BerecTsa. q
2 [peBpammenus BemecTB. Poiib XMMUM B )KU3HH YEIIOBEKA. 1yq
3 MpakTuyeckas padora Nel. «[Ipuémsr 1q
oOparenus ¢ gabopaTopHsiM obopynoBannem» Uucrpykrax Th
4 Kparkuii ouepk HCTOpPHH Pa3BUTHS XHUMHH. 1y




Ilepuoanueckas cucrema xumuueckux saementoB .M. Menaeneesa.

5 lua
3HaKM XMMUYECKHUX IEMEHTOB.

6 Xumnaeckue ¢popMyiasl. OTHOCHTENbHAS ATOMHAs M MOJICKYJIIpHAs la
Macca.

7 [pakTuyeckas padora Ne2. «Habnromenue 3a Topsiiei cBe4oi» la
Hucrpykrax Th

Tema 2. ATOMBI XUHMHYECKHX 3JIEMEHTOB. (7q)

8 OcHOBHBIE cBeIeHNS O CTpoeHnH atoMoB. CocTaB aToMOB. M30TOIBI. la
CrpoeHne 3IeKTPOHHBIX 000JI0YEeK aTOMOB.

9 lu
Honsl. MoHHAsS XUMHUYECKAs CBA3b.

10 lu

11 KoBaneHnTHas CBA3b. 1la

12 Merannmmdeckast XUMHUYECKas CBSI3b. 1q

13 OO0o01eHre U CUCTeMaTH3alHs 3HaHUI 10 TeMe: K ATOMBI XUMHYECKUX 14
JJIEMEHTOBY

14 KonTpoabHnas paGora Nel 1o TeMe: «Amombl XuMU4eckux 31eMeHmoe 1u

Tema 3. IlpocThie BemecTsa. (54)
15 ITpocTsie BemecTBa-MeTalIbI. 1q
16 IIpocTele BenecTBa ~-HEMETaUIbL. AJIJIOTPOTHS. 1u
17 Kommuectso Bemectsa. Mone. MonsgpHas Macca. 1u

MomnspHBIi 00BEM Ta30B.
18 lua
19 Pemenue 3amad o Temam: «Mossiprblil 06vem 2a308, KOAUHeCmeo la
seujecmea.

Tema 4. CoenHeHre XUMHYECKHUX JJI€MEHTOB. (16u4)
20 CreneHb OKUCIICHUS. 1q
21 Bakneiiiune kiacchl OMHAPHBIX coeauHeHui. OKCHIBI. g

OcHoBaHusl.
22 4
Kucnotsl.
23 lu
24 Conn. 1g




25 CocraBnenue GOpMYIT COICH. 1g

26 O0001eHre 3HaHMI TI0 TeMe «BaxkHeHIe Ki1acCchl OMHAPHBIX 1
COCTMHEHMI q
AmMop(dHEIe 1 KpUCTANIMYECKHE BellecTBa. Kpucrammueckue

27 pelIeTKH. 1u

28 YucTele BellecTBa U CMECH. 1la

29 IIpakTuueckas padora Ne3. «AHAIN3 MOYBBI U BOIBDY 1g
Hncrpykrax Th

30 MaccoBast 10151 KOMIIOHEHTOB B CMECH. 14g

31 Pemenne 3aga4 Ha HaX0XKICHNE MAaCCOBOM IO KOMIIOHCHTOB lq
CMECH.

32 Pemenue 3amad Ha HaXOXKACHUE MacCCOBOM JIOJIM KOMIIOHCHTOB lq
pacTtBopa.
IIpakTuyeckas padora Ned. «IIpurorosneHue pacTBopa caxapa c

33 | 3a71aHHO¥ MacCOBOM J10JIel pACTBOPEHHOTO BEIIICCTBA» 14
HNucrpykrax Th

34 O0600111IeHIE ¥ CHCTeMAaTH3allis 3HaHui 1o TeMe: «CoequHeHUs g
XUMHYECKHX DJIIEMEHTOBY.
KonTpoasnas padora Ne2. o teme: «Coeounenuss XuMuyeckux

35 | anemenmos». 1g

Tema 5. U3MeHeHMs, IPOMCXOSIIME C BEIECTBAMHU. (1 2q)

36 Ddu3NUECKUE SBJICHUS B XUMHHU. 1la

37 XUMHUYECKUE SIBICHUS. XUMHUYECKHE PEAKIIMH. 14

38 3aKOH COXpaHEHUsI MaCChl BEUIECTBA. XUMHUYECKHUE yPABHECHHSI. 1g

39 Pac4€Tpl M0 XUMHUYECKUM YpaBHEHHUSIM. 1g

40 Pemrenne pacdeTHBIX 3a/1a4 TI0 YPAaBHEHHIO PEAKITHH. 1

q
a1 Pemrenne pacdeTHBIX 3a/1a4 Ha BRIYUCIICHUE MACCHI IPOAYKTA 1
q

pEaKIum.




Tunsl XUMUYECKUX PEAKIIUN.

42 lu
43 Tunel XUMUYECKUX PEaKIIUA Ha PUMEPE CBOMCTB BOJIBI. 1g
44 | CkopocTh XUMHUECKHX peakiuid. Katanuzatopsr. 1a
45 IMpakTuyeckas padora NeS. 14

« IIpu3Haku xuMHYeCcKUX peakuuin» Mucrpykrax Th
O0001eHNE 3HAHMI TI0 TeMe «H3MeHeHUst, npoucxoosuue ¢
46 | eewecmeamu». lg
KonTtpoannas padora Ne3. o teme «/smernenus, npoucxoosaujue
47 | c sewecmeamuy. lg
Tema 6. PacTtBopenue. PactBopbl. CBOMCTBAa PacTBOPOB YJIEKTPOJIHTOB. (204)
OKHCANTETbHO — BOCCTAHOBUTEIbHbIE PEAKIINU
PacTBopenue kak GpU3NKO — XUMUYECKHIA mporiecc. THrbl
48 | pactBopos. [ToBTOpHBIif HHCTPYKTaX 110 T.B. lg
49
Onextponurnieckas quccorpanys (/1) lu
50 OcHoBaeble nonoxkenus Teopun D/, (TO]I) lu
51 | NonHble ypaBHEHHUS peaKkui 14
52
[TpakTuyeckas pabota Ne6 «MloHHBIEC peakium lua
53 [IpakTnueckas padora Ne7 «¥YcioBuUs MPOTEKAHU XUMUYECKUX 1y
peaknuii MeXIy PacTBOPaMH 3JIEKTPOJIMTOB JI0 KOHIIA
54 | KucnoTsl, ux Kiaccu(uKaus. 1a
CBoiicTBa KUCIIOT.
55 14
HOBaHMS, UX K uukaus.
56 OcHoBaHwus, naccuuKai la

57 CBoOICTBa OCHOBAHUH.

1




Oxkcunpl, uX KJIacCU(GUKAIMSI U CBOWCTBA.

58 la
Conu, uX cBOMCTBA.
59 la
I'eneTndeckas CBS3b MEXY KIaCCAMHU HEOPTaHUYECKUX
60 | coemunenuii. lg
61 IIpakTuyeckas padora Ne§. «CBoiicTBa KHCIOT OCHOBaHHM, g
OKCHJIOB U cojiei». Mucrpykrax Th
O0001IeHre U CUCTeMaTH3alus 3HaHU# 110 TeMe: «PacTBopeHue u
62 | pactBoph». 1y
63 OxucnurensHO-BoccTaHOBUTENBbHEIE peakiui (OBP). 14
64
Cocrasnenue snekTpoHHOro 6ananca B OBP. lu
65 CBolicTBa IPOCTHIX U CHOXKHBIX BemecTB B cBete TOLl u OBP 1g
66 IIpakTuyeckas padora Ne9. Pemenue 3kcriepuMeHTAbHBIX lq
3aga4 no teme: «OBP» Mucrpykrax Th
67 O0001IeHrE U CUCTEMATH3alUs 3HAHUH 110 TeMe «PacTBopenue.
PactBopsl. CBoiiCTBa paCTBOPOB JIEKTPOIUTOB, HOHHBIE YPABHEHHUS, 1g
OBP».
68 Hrorosas kouTpoabHasi padora Ne4 3a Kypc XuMuu 8 kiacca 1y




I[Inanupyemblie pe3yJabTAThl H3yUeHHUs] Y4eOHOr0 IpeaMeTa.

B pe3ynbrare u3yueHuss Xumuu Ha 6a30BOM YPOBHE YUEHHUK JTOJIKEH
3HATH/IOHUMATD:

® XUMHUYECKYIO CHMBOJIMKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYIIbl XUMHUUYECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEaKIIHil;

® BAXKHEHIIME XMMHYECKUE OHATHUS: BEILIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJIIpHAas MacChl, HOH,
AJUIOTPOIUSL, U30TOMbI, XUMUYECKASI CBA3b, AJIEKTPOOTPULIATEIIBHOCTD, BaJICHTHOCTh, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00BbEM, BEIIECTBAa MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, JIEKTPOIUT U HEITEKTPOIIUT, SJICKTPOIUTHYECKAS JUCCOLIUAINS,
OKHCJIUTEIh U BOCCTAHOBUTEIb, OKHCICHME M BOCCTAHOBJIECHHE, TEIJIOBOM 3(P(DEKT peakinu, CKOPOCTh XMUMHUYECKOM pEaKIuu, KaTayus,
XUMHUYECKOEe paBHOBECHE, YTTIEPOAHBIN CKeeT, (PYHKIIMOHANbHAS TPYIINa, H30MEpPHUs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, NEPUOANYECKUN 3aKOH;

OCHOBHBIE TEOPUU XUMHH: XUMUYECKOUN CBA3H, ANEKTPOITUTUYECKON TUCCOMALINN, CTPOCHHS OPTaHUYE€CKUX COECTMHECHUI;

BOXHEHIIME BEUIECTBA W MaTEpHUalbl: OCHOBHBIE METAJUIbl M CIUIABBI; CEpHAsl, COJIsTHAsA, a30THAsI W YKCYCHasi KUCJOTHI; IIETOYH, aMMHAK,
MUHEpaJIbHbIE YIOOPEHMs, METaH, STWJICH, aleTWJIeH, OEH30JI, 3TaHOJ, XHUPbI, MblIa, TJIOKO3a, caxapo3a, Kpaxmal, KieTdarka, OeKH,
HWCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAYYYKH, INIACTMACCHI;

yMeTb:

e Ha3bIBATh: 3HAKU XUMHUYECKHUX DJIEMEHTOB, U3YUYEHHBIE BEIIECTBA 10 «TPUBUAIIBHONY» WIIM MEXAYHAPOIHOW HOMEHKIIATYPE;

e OmpeaesiTh: BAJECHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHUX JIEMEHTOB, TUII XMMUUYECKOW CBSI3M B COCAMHEHUSX, 3aps] MOHA, XapakTep
Cpedbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHHM, OKUCIMUTEND U BOCCTAHOBUTEIND, IPUHAIIEKHOCTD BEIIECTB K PA3JIMYHBIM KilaccaMm
OPraHUYeCKUX COCTUHECHUI;

¢ XapaKTepH30BaTh: DJIEMEHTHl MaJbIX MEPUOJOB MO WX TOJOXKEHUIO B mepuomuueckor cucreme J[.M.MenneneeBa; oOIme XUMHUYECKHUE
CBOWCTBa METAJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYECKUX COCIMHEHUH; CTPOCHHE U XUMHYECKHE CBOMCTBA
W3YYEHHBIX OPraHUYECKUX COCIMHEHUN;



e OOBSCHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa M CTPOEHMS; MNPUPOJY XMMHUYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIuK U TOJI0KEHUS XUMUYECKOTO PABHOBECHS OT Pa3IMYHbBIX (DaKTOPOB;

®  BBINOJHATh XUMHUYECKUI HKCIEPUMEHT 10 PACO3HABAaHUIO BAXKHEHIIMX HEOPraHMYECKUX (KHCIOPOZ, BOJOPOJ, YIJIEKUCIBIA ra3, aMMHaK,
pacTBOPBI KUCIIOT U LIEI0YEH, XJI0pUa-, cyab(aT -, KapOOHAT-UOHbBI, HIOHBI AMMOHHS) U OPIraHUYECKUX BEILECTB;

® BBIYHCJIATH: MACCOBYIO JOJII0 XMMHUYECKOrO 3JI€MEHTa MO (popMyse COSITUHEHUS, MACCOBYIO JIOJII0 PACTBOPEHHOIO BEILECTBA B PACTBOPE,
KOJINYECTBO BEIIECTBA, 00BEM MM MACCy peareHTOB WK IPOJYKTOB PEAKIIHH.

® MPOBOAUTbL CAMOCTOATENbHBIN MOUCK XMMUYECKON MH(POPMALIMHU C UCTIOJIB30BAHUEM PA3IMUHBIX UICTOUHUKOB (Hay4YHO-TIOMYJIAPHBIX M3AaHUM,

KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB VHTepHeTa); UCHOJIb30BATh KOMIBIOTEPHBIE TEXHOJIOTUHU JUIsl 00pabOTKM U meperadyd XUMHYECKOi

nH(pOpMALUY U €€ TPEACTaBICHUS B pa3INuHbIX (hopmax;

HCII0JIb30BATH NPHOOPETEHHbIC 3HAHUSA U YMEHHS B IPAKTHYECKOM 1esiTeIbHOCTH M ITOBCeJHCBHOM KM3HH [IJIA:

0O0BSICHEHUS] XUMHUECKUX SIBJICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

ONpPEIEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX ITPEBPAILCHUHN B PA3JIMYHBIX YCIOBHUAX U OLEHKHU UX ITOCIIEICTBUI;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEIECHUS B OKPYKAIOLIEH Cpene;

OLICHKH BJIMSIHUSI XUMHUYECKOIO 3arpsA3HEHUS OKPYIKAOIIEH Cpebl HA OPraHNU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbIL;

0e301acHOTo 0OpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00pPaTOPHBIM 000py/I0BaHUEM;

IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIIEHTPALMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JI0CTOBEPHOCTH XUMHUYECKOW MH(POPMALINH, TOCTYNAIOIIEH U3 pa3HbIX HCTOYHHUKOB.

PexoMenayemasi iureparypa.
1. Jlureparypa, HCIOJIb3YeMasi YYUTEJIeM:

- OCHOGHAs TumMepamypa
1. I'abpuensn O.C. IIporpamma kypca xumun i 8-11 kinaccoB o01ieo6pazoBaTenbHbIX yupexaeHuil. — M.: JIpoda;

2. Tabpuensan O.C. Xumust: 8 kiacc : ydeOHUK 1151 0011e00pa3oBaTeNbHbIX yupexaeHu. — M.: Jlpoda.

- 0OnoIHUmMeNbHasA Iumepamypa

1. l'abpuensu O.C. U3yuaem xumuio B 8 kiI.: quaaktuyeckue marepuaisl / O.C. I'abpuensn, T.B. CmupHoBa. — M.: bauk mmtoc

2. Xumus: 8 kiacc: KOHTPOJIbHBIE U IpoBepouHble paboThl K yueOHUKy O.C. 'abpuensna «Xumus. 8 knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakosa u ap. — M. : [Ipoda;

3. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHas kHura yunrens. Xumusd. 8 ki1.: Metoauueckoe nocodue. — M.: lpoda;

4. Tabpuensn O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B mkoje. 8 kinacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oauH M3 Jy4ImIMX CaWTOB PYCCKOS3BIYHOIO XMMHUYECKOro VHTepHeTa OpHEHTHUPOBAHHBIM HA YUUTENs U
yU€HHUKa, IpernoaaBaTess U CTyACHTa.



