


HOACHUTEJIBHASA 3AIIUCKA

Paboyas mporpamma y4eOHOTO Kypca MO XUMHH Ul 8 Kiacca paspaborana Ha ocHoBe PI'OC BTOpOro MOKOJECHHUS, MPUMEPHON MPOrpaMMbl
OCHOBHOTO 0011ero oOpasoBanus Mo XxumMuu (0a30BeIil ypoBeHB) U aBTOpckoit mporpammbl O.C. I'abpuensina (I'abpuensa O.C. mporpamma Kypca
xumun Uit 8-11 kimaccoB o0mieoOpazoBarenbHbIX yupexkaeHuit M: [Ipoda,2010r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Hejen0). J[aHHas mporpaMMa KOHKPETHU3UPYET COJEpKaHUE CTaHIapTa, Aa€T paclpeesieHre
y4eOHBIX YacoB IO pasjeiaM Kypca, MOCIEeIOBATEIbHOCTh U3YYCHUSI TEeM M PA3JIENIOB ¢ YIETOM MEXKIPEIMETHBIX U MPEIMETHBIX CBS3EH, JOTUKHU
y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH yJaIuxcsl.

XuMmusl, KaKk OJJHa U3 OCHOBOIIOJIATAIONIUX 00IacTell €CTeCTBO3HAHUS, SIBIIICTCS HEOTHEMIIEMOU YacThi0 00pa30BaHUS IIKOJIBHUKOB. Kaxaprit
YeJIOBEK JKMBET B MUPE BEIIECTB, MOPTOMY OH JIOJDKEH MMETh OCHOBBI (DYHJAMEHTAIBHBIX 3HAHUN 110 XUMUH (XUMHUYECKask CHMBOJIMKA, XUMUYECKH €
MOHATHUS, (DAKTBI, OCHOBHBIC 3aKOHBI M TEOPHH), TIO3BOJISIONIME BHIPAOOTATH TPEICTABICHUS O COCTaBE BEIIECTB, MX CTPOSHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIIOJB30BAHNM, a TAaKXKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT MpPEICTaBIATh. M3ydas XMUMUIO, ydamuecs y3HAalOT O MaTepHaJIbHOM
€IMHCTBE BCEX BEUIECTB OKPY)KAIOIIETO0 MHUPA, OOYCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM M CTPOEHHEM, TIO3HABAEMOCTH M MPEICKa3yeMOCTH
XAMUYECKUX sSIBIICHUNA. V3ydeHne CBOWCTB BEIIECTB W MX MPEBPAIEHHUH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHHUS, a MIPaKTHIeCcKasi padoTa C
BelecTBaMU (1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHocTU. Ha mpumepe Xumuum ydaiquecs: MojydaroT MPEICTaBIECHUS O
METO/[aX MO3HAHUS, XapaKTEPHBIX ISl ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIEHOM U TEOPETHUECKOM).

Pabovas mporpamMmma yueOHOTO Kypca XMMHH JUTS 8 Kjlacca COCTaBlieHa Ha OcHOBe [IpuMepHOii mporpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
1o XxuMuu (0a30BbIi ypOBEHB) M MMPOrPaMMBbI Kypca XUMUU JJIs ydaluxcsi 8 KiraccoB 001eoopa3zoBaTenbHbIX yupexaenuit apropa O. C. ['abpuen siHa.
[Tporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIEII0), B TOM YHCIIe HA KOHTPOJbHBIC padOTHI- 4 yaca, MpPaKTHYECKHUE PabOTHI —7 4acoB.
Copep:xaHue MporpaMMbl HaIpaBIeHO HAa OCBOEHHE yJalllUMUCS 3HAaHUM, YMEHHUI U HaBBIKOB Ha 6a30BOM YpOBHE.
esim u3ydeHUs: XUMUHM B § KJ1acce:
* OCBOEHHE BaXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHSITUAX U 3aKOHAX XUMUHU, XUMUYECKOIN CHMBOJIHKE;

* OBJIAJICHUC YMCHUSAMHU HAOJIOIATh XMMHYCCKUE SBJICHHS, MPOBOJUTh XMMHUCCKUN SKCIIEPUMEHT, MPOU3BOJINUTH PAcUeThl HA OCHOBE XMMHUYCCKUX
(hopMyJT BEIIECCTB ¥ YPABHCHUI XMMHYCCKUX PEAKIIHIA;

* pa3BUTHEC I[I03HABATCIIBHBIX HWHTEPECOB M HHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IMpoIecce MPOBEACHUS XHMHUYCCKOTO OSKCIICPHUMEHTA,
CaMOCTOSITSIIBHOTO MPUOOPETCHHSI 3HAHUK B COOTBETCTBUH C BO3HHKAIOIIMMH KU3HEHHBIMH ITOTPEOHOCTSIMU;

* BOCIIUTAHUE OTHOIICHUS K XUMHUH KaK K OJHOMY M3 (yH/IaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U 3JIEMEHTY OOIICUEIIOBEUECKO KYJIbTYPHI;

* MPUMCHEHUE MOJYYCHHBIX 3HAHWW M yMEHHH il O€30MacHOrO WMCIOJIb30BaHUS BEIIECTB M MATCPUAIOB B OBITY, CEJIIBCKOM XO3SIMCTBE M HA
MIPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX 33Jad B IOBCEIHEBHOHN JKW3HHU, MPEAYNPESKICHUS SBICHUN, HAHOCSIIMX BPEI 3J0POBBIO0 4YeJIOBEKa WU
OKpYKaroleu cpeje.

3agaum:

1.CdhopMupoBath 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XHMHH;
2. BocnuTthIBaTh 00IIEYEIOBEYECKYIO KYIbTYPY;
3. Yuuth HaOM0aTh, MPUMEHSATH MOTYYCHHBIC 3HAHUS HA MPaKTUKE.
JINYHOCTHBIMM Pe3yJaIbTaTAMM H3y4eHHS MpeaMeTa « XuMus» B § Kiacce SBISIOTCS CIeIYIONINe YMEHUS:
® OCO3HABaTh EJIMHCTBO M IEJIOCTHOCTh OKPYKAIOIIEr0 MHUPA, BO3MOXHOCTH €r0 MO3HABAEMOCTH M OOBSCHUMOCTH HAa OCHOBE JOCTHIKCHHIA



HAYKH;

® [IOCTCIICHHO BBICTPAUBATH COOCTBEHHOEC EJIOCTHOC MHUPOBO33PCHUC. OCO3HABATH HOTpCGHOCTB N TOTOBHOCTH K caMoo6pasoBaHmo, B TOM
YHUCJIC U B paMKax CaMOCTOSATEIBHOMN NeATCILHOCTH BHE IIKOJIBI,

® OLICHUBATDH JKXU3HCHHLIC CUTyalluH C TOYKU 3PCHUA 0e30I1acHOro 06pa3a JKU3HHU U COXPAaHCHHUA 3J0POBbA;

® OLICHMBATDH HKOJIOTMUECKUI PUCK B3aUMOOTHOILLIEHHUH UeI0BeKa U IPUPOIbI.
¢ GOpMHPOBATH JKOJOTUYECKOE MBINUICHNE: YMEHUE OLEHUBATh CBOIO JICATEIBHOCTh U MOCTYIKH JPYTUX JIIOJIEH ¢ TOYKU 3PEHUS] COXPAHEHUS
OKpYXKaroIllel Cpe/ibl - FapaHTa >KM3HU U OJ1aronory4yus Jroaed Ha 3eMile.

MeTtanpeaMeTHbBIMU PE3yIbTaTaMu U3y4EeHUS Kypca « XUMHUsD SIBIAETCS (JOPMUPOBAHNE YHUBEPCATGHBIX YaeOHbIX AericTBuil (Y'Y /).

Pecynamuenvie YVII.
® CaMOCTOSITENIbHO OOHAPYXUBATh U (OPMYIUPOBATH YIEOHYIO IPOOIIEMY, ONIPENENTh LI€Ib Y4eOHOUM NesTeNbHOCTH;
® BBIJIBUTaTh BEPCUU PEIICHUS IPOOIEeMbI, 0CO3HABaTh KOHEYHBIN pe3yabTaT, BEIOUPATh U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITETIHHO CPEJICTBA
TOCTHIKEHHUS 1IEJIH;
® COCTaBJISATh (MHIMBUIYAJIbHO WM B IPYIIIE) IUIaH PELIeHUs TPOoOIIeMBl;
e paboTasi 110 IJIaHy, CBEPSTh CBOH JACUCTBUS C IENBIO U, TPH HEOOX0AUMOCTH, HCIIPABIISTH OIMOKH CaMOCTOSITEIIHHO;
® B IMAJIOTE C YUYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSITEIIFHO BHIPA0OOTAaHHBIE KPUTEPUH OI[CHKH.

Tloznasamenvuvie YV/I:

® aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUITMPOBATH M 0000maTh (DaKTHI U SBJICHUS. BBISBISITE TIPUYHHBI U CIIEACTBUS TPOCTHIX SIBICHHI.

® OCYIIECTBIIATh CPABHEHHUE, KITACCH(DUKAITNIO, CAMOCTOSITEIILHO BHIOMpAsi OCHOBAHUS M KPUTEPUH JUTS YKa3aHHBIX JIOTHYECKHUX OTEpaInii;

® CTPOHUTH JIOTHIECKOE PACCYXKACHUE, BKITIOUYAIOIIEE YCTAHOBJICHNE TIPHYNHHO-CIICICTBEHHBIX CBSI3EH.

® CO3JIaBaTh CXEMATHUYECKHE MOJICIH C BBIJICIICHIEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISATh TE€3HCHI, PA3JIUYHBIC BUIBI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

¢ 1peoOpa3oBbIBaTh HHPOPMAILIUIO W3 OJTHOTO BHUJIA B APYroH (TaOIHITy B TEKCT H IIp.).

® YMETh OIPENENIATh BO3MOXKHBIE MCTOYHUKUA HEOOXOJIUMBIX CBEICHHM, NMPOU3BOJUTH MOUCK HH(GOpPMAIMH, aHAIW3UPOBATh M OLECHHUBATH €&
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocCTOsITeIbHO OPraHU30BBIBATH YUYCOHOEC B3aMMOJICHCTBHE B TPYHIE (ONMpEessaTh OOIIMe eI, PacIpeleiaTh POJIHU, JOTOBAPUBATHCS JAPYT C
JIPYroM U T.JL.).

IIpeaMeTHBIMH pe3yJIbTaTAMU U3Yy4YCHUS NIPEAMETA SABIAIOTCS CIECAYIOIINE YMEHHUS:
® OCO3HAHME POJIU BEILECTB:
- OIIPEACIIATH POJIb PA3JIMUHBIX BEILIECTB B IPUPOJE U TEXHUKE;
- OOBSICHATDH POJIb BEIIECTB B MX KPYTOBOPOTE.
® pacCMOTPEHUE XUMHUUYECKUX ITPOLIECCOB:
- IIPUBOJUTH IIPUMEPBI XUMUYECKUX IPOLIECCOB B IIPUPOJIE;



- HaXOJIUTh YEPThI, CBUACTEIHCTBYIONTUE 00 OOMINX MPU3HAKAX XUMHUYECKUX MPOIIECCOB U UX PA3THUHUSIX.

® HCIIOJIb30BAHNE XUMHUYCCKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUYCHHUE BEIIECTB B )KU3HU U XO3IHCTBE YETIOBEKA.

® OOBSCHATH MUP C TOUKH 3PEHUSI XUMUU:

— [EPEUYUCIATHh OTJIIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pa3nruyaTh OCHOBHBIE XUMHUYECKUE MPOLIECCHI;

- OIIPENIEIATh OCHOBHBIE KJIACChl HEOPTAHUUYECKNUX BELIECTB;

- IOHUMATh CMBICJ XUMHUYECKHX TEPMHUHOB.

® OBJIAZICHWE OCHOBAMHU METOJOB MMO3HAHUS, XapPAKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METOJIbl XUMUUYECKOU HayKu (HAOJIIOICHUE, CpaBHEHUE, SKCTIEPUMEHT, U3MEPEHHUE) M UX POJIb B TIO3HAHU U TTPUPO/IHI,
- IPOBOJUTH XUMHYECKHUE OTBITHI U SKCTIEPUMEHTHI U OOBSACHSTH UX PE3YJIbTATHI.
® yMEHHE OIEHUBATh IMOBE/ICHUE YEJIOBEKA C TOUKH 3PEHHS] XUMHUECKOM 0€30MMacHOCTH M0 OTHOIICHHIO K YEJIOBEKY U MPUPO/IE:
- UCTIOJIb30BaTh 3HAHUS XUMUU TIPU COOJIOJICHUN TTPABUJI UCTIOJIB30BaHUS OBITOBBIX XUMUUYECKHUX MIPENapaToB;
— pa3auvaTh OnacHbie U 0€30MMacHbBIC BEIECTBA.

PabGoyas mporpamma mocTpoeHa Ha OCHOBE KOHIICHTPUYECKOTO IMOJX0Ja. JTO JOCTUTACTCS MyTE€M BBIUWICHEHUS IUIAKTHYCCKON CAMHUIBI —
XUMHUYECKOTO AJIEMEHTA - M JTATbHEHIIIEM YCIIO)KHEHUN U PACIIUPEHUH €€: 3716Ch TAKOBBIMH BBICTYIAIOT (JOPMBI CYIIECTBOBAaHUS (CBOOOIHBIE aTOMBI,
MIPOCThIE U CIIOKHBIE BelIecTBa). B mporpaMMe yduThIBAaeTCs peanu3alus MEKIPEeIMETHBIX CBsi3el ¢ KypcoMm ¢usuku (7 kiacc) u Ouonoruu (6-7
KJIaCChI), TJE aeTCs 3HAKOMCTBO C CTPOSHHUEM aToMa, XMMHUYECKOW OpraHu3aluei KJICTKH U MpolieccaMiu 0OMeHa BEIIECTB.

OcHoBHO# (hopMOil opranuzanuu y4eOHOTO Ipolecca SBISIETCS KJIACCHO-ypOUHas cucTeMa. B kauecTBe NOMONTHUTENBHBIX (OPM OpraHu3aluu
00pa30BaTeNIbHOTO TpOIECCa HCMOIb3YETC CHUCTEMa KOHCYIbTAIIMOHHOM TMOJAEP)KKH, WHAMBUIYAIbHBIX 3aHATHH, caMocTosTenbHas pabdoTa
yUalxcs ¢ UCHOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaromeit ¢GopMoli  KOHTPOJISI BBICTYNMAIOT MHCHbMEHHBIH  (CaMOCTOSITENIbHBIE M KOHTPOJIBHBIE pPa0OTBhI) M YCTHBIM OIPOC

(cobecemoBanue).

HcxoaHbIMu JOKYMEHTAMH VIS COCTABJICHHUS IPUMepa padoyeii mporpaMMbl ABUJINCH !

[Tpuxa3z MunobpHaykn ot 17.12. 2010r. Ne 1897 «O0 yrBepxkneann u BBenenuu B aericteue ®I'OC OOO»

[Tpuka3z MunobpHaykn ot 17.05.2012 Ne 413 «O6 yrBepxkaennn u BBeneHnn B neiictue ®I'OC cpemnero( momHOro) 0dmero oopa3oBaHus»

3. TIucemo MunuctepcTBa odpazoBanust u Hayku P® ot 19 ampens 201 1r. Ne03-255 «O BBefieHnu ¢enepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEbHBIX
CTaHIAPTOB OOIIEro 0Opa3oBaHUS)

4. Tlpuxa3z MunobpHayku Poccun ot 7 urors 2012 1. Ne 24480 «O06 yTBepkIeHIH (enepaIbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa
cpenrero (TIOTHOT0) 00IIero oopa3oBaHUs»

5. @enepambHOTrO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHapTa OCHOBHOTO 00mIero oOpa3oBanus (pruka3 MuHuUCTEpCTBa 00pa30BaHMs U HAY KU
Poccuiickoit @enepanuu ot 17 nexadbps 2010 r. Ne 1897)

rn =

6. IIpumepHblie mporpaMMbl IO Y4€OHBIM MpeaMeTaM (enepaibHoro 6asucHOro yueOHoro miaHa.

3a ocHOBY paboueil mporpaMmbl B3sTa Oporpamma kypca xumuu st 8-11 kimaccoB obuieoOpaszoBatenbHbix yupexaenuit (aBrop  O.C. I'abpuernsn),
pexoMeH10BaHHas JlemapraMeHTOM 00pa3oBaTeNbHBIX MPOrpaMM M CTaHZapToB oO0miero obpa3oBaHuss MuHnucrepcTBa obOpasoBaHus P®, omyOinukoBaHHAs
m3natenscTBoM «/Ipoda» B 2010 roxy.



[Ipeanaraemele MaTepuansl papaboTaHsl Ha ocHOBE aBTopckor mporpammbl O.C.I"'abpuensna, coorBercTBytomieil denepanbHOMy KOMIIOHEHTY 1'0c y1apCcTBEHHOTO
cTaHzapTa ooOmero oopa3oBaHus U JonmynieHHOH MuHucTepcTBOM oOpazoBanus u Hayku Poccuiickoit @enepanyu (O.C.I'abpuensn [Iporpamma Kypca XUMUAN IS
8-11 kiaccoB 00111c00pa30BaTEIBHBIX YUPSKICHUH — 2-€ U31aHKe, nepepaboTanHoe U gononaHenHoe — M.: Jlpoga, 2010.).
ABTOpPCKO# IporpaMMe COOTBETCTBYET YUeOHHK: «XUMUS 8 KI1acc»
B aBTOpCKyIO mporpamMmy BHECEHBI CIEAYIOINE H3MEHCHUS:
1.YBeJH4eHo 41ClIo YacoB HA U3YUCHHE TEM:
- «BBeneHue» 5 4acoB BMeCTO 4 4acoB 3a CUET BKIIIOYCHHUS MTPakTHUYeCKUX pa0boT Nel u Ne2,
Tema 3 «CoenuHeHUS XUMUYESCKUX JIEMEHTOB» 70 15 yacoB BMecTo 12 4acoB 3a CUET BKIFOYCHUS MpakTHudeckux pabot Ne3 u NeS.
Tema Ned «M3MeHeHUs, MPOUCXOASIIUE ¢ BelecTBaMu» 12 yacoB BMecTo 10 4acoB 3a CUET BKIIFOUCHHUS MPAKTUICCKOH pa0boThl No4,

Tema Ne6 «PactBopenme. PactBopnl. CBOHCTBa pacTBOPOB AJIEKTPOJIUTOBY» 22 Yaca BMeCTO 18 4acoB 3a cuer BKIIOUEHHS NpakTH4eckux pador Ne§, 9.
[paktudeckas padora Ne6,7 UCKITIOUEHBI, T.K. OMBITHI U3 3TUX PA0OT MOBTOPSIIOTCS B MPAKTHUECKOH paboTe No§.
Takum 00pa3oM, MpaKkTHUECKHe PabOThI, COCTABISIONINE TEMY 5 U TeMy 7, pachpeleieHbl 0 APYTMM TeMaM Kypca B COOTBETCTBUM C M3y4aeMbIM MaTepHalioM
(mymepanus npaktayeckux padot mo yaeonuky O.C. 'abpuensna 2013r. uzganus)
2.YBeJau4eHo YiCIio YacoB Ha u3yveHne BBeneHus s u3ydeHust HHCTpyKTaxa rmo Th mpasuit moBeneHns: U paboThl B KAOMHETE XMMUHU. Y MEHBIIEHO YHCIIO YacoB
Ha U3y4YeHHE TeMbl | «ATOMBI XHMHUYECKHX 3JeMEHTOB» ¢ 10 "acoB 70 7 9acoB, T.K. MOHATHE 00 M30TOMaX paccMaTpuBaercs Ha ypoke «OCHOBHBIC CBEICHUS O
CTPOCHHH aTOMOBY». YBeJHMYeHO YHCJIO 4acoB Ha u3ydeHue TeMbl Ne3«CoemuHeHnsT XUMUYECKUX JJIEMEHTOB» B CBS3HM C TPYJHOCTSMH B pElICHWHU 3ajad Ha
HaxO0X/IEHNEe MacCOBOW JIOJH BEIIECTBA. YBEJMYEHO YUCIIO YacoB Ha m3y4deHHe TeMbl Ned «/I3MeHeHHs, MPONCXOSIINEe C BEMIECTBAMIWY, T.K. BKIIIOUEHA TeMa O
MOHSTHH CKOPOCTH XMMHYECKOW PeaklMi W BO3HHKAIOT 3aTPYAHEHHS IPU pacdeTax Mo YpaBHEHUSIM XMMUYECKHX peaKlni. YBeJInYeHO YUCIIO YacoB Ha U3yUYcHHUE
tembl NoS« PactBopenue u pactBopsl. OBPy», T. K.mpoBoaKTCS TO10Bas K.p. 32 Kype 8 Klacca M BO3HHKAET HEOOXOIUMOCTh CHCTEMHOT'0 000 OIIEHUS BCErO Y4eOHOTrO
MaTtepuaia U3y4eHHOr 0 3a TO/I.
3.13 aBTOpCKOIf pOrpaMMBbI UCKITIOUEHA YacTh y4eOHOT0 MaTepraia, KOTOPEI OTCYTCTBYET B 00s3aTE€IbHOM MUHHMYME COJep’KaHHs OCHOBHBIX 00Pa30BaTEIbHBIX
IporpamMM sl OCHOBHOM IIKOJBI, TaKK€ HCKIIOYEHBI HEKOTOpBIE JIEMOHCTPAIIMOHHBIC OMBITHI M JIA0OpaTOpHBIE pabOTHl M3-3a HENOCTaTKa BPEMEHHM Ha HX
BBITTOJTHEHHUE ITPHU 2 Yacax B HENEII0, TaK KaK aBTOPCKask MporpaMMa npexycMaTpuBaeT 2/3 yaca B HEZelio.
KonkperHble TpeOoBaHUS K YPOBHIO IIOJIOTOBKY BBIITYCKHUKOB OIIPEEIEHbI Ul KaXI0I0 YPOKa U BKJIIOYEHB! B IIOYPOUHOE IJIAHUPOBAHHUE.
B noypounoM mnanupoBanuu B rpade «l3yyaembie BOIpOCkl» KypCHBOM BBIAEIEH MaTepHall, KOTOPBIM MOMISKUT N3YyUEHUIO, HO HE BKJItOYaeTcst B TpeboBaHMs K
YPOBHIO [TOJTOTOBKH BBIILYCKHHKOB.

Temamuueckoe nnanuposanue no xumuu, 8 Kiacc,
(2 uaca ¢ neoenro, ecezo 68 uacoe)



YMK O.C. I'abpuenana.

Ne | HaumeHoBaHue TeMbl Bceero N3 anx
n/m 4acoB
IMpakTHyeckue padoThl Koutpoan YPOKH
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsr oOparieHus ¢ 1ad0paTOPHEIM 000PYIOBAaHUEM H 4
HaOJII0/ICHHE 32 TOPSIIIEH CBEUOH.

2. | Tema?2. 7 K.p. Nel 6
ATOMBI XUMHUYECKHUX DIIEMEHTOB

3. | Tema 3. 5 )
ITpoctele BemecTBa

4, Tema 4. 16 Ne3. A”anu3 oYBbl U BOJBI. K.p. Ne2 13
CoenuHeHns! XUMHUYECKUX Ned. ITpuroroBneHue pacTBopa caxapa c 3aJJaHHOH MacCOBOH J0Jei
3JIEMEHTOB pacTBOPEHHOI'O BEIIECTBA.

5. | Tema5s. 12 No5. Ilpu3HaKy XUMHYECKUX PEAKITH. K.p. Ne3 10
M3MeHeHus1, mpoucxXosime ¢
BEIIECTBAMH.

6. Tema 6. 22 Ne6.CBoiicTBa KHCIIOT, OCHOBAHHM, OKCUIOB M COJICH. Hrorosast 19
PactBopenme. PactBoprl. CBoiicTBa No7. PemieHue s3KkCiepUMEHTANIBHBIX 3a4a4. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
Hroro: 68 6 4 58

COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KJIACC




Tema 1. BBenenne B xummnio (6 1)

XUMHSI — HayKa O BEUIECTBaX, UX CBOMCTBAX U MPEBPALLCHUSIX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (JOpPMax e€ro CyIIeCTBOBAHM: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemiecTB. OTINYNE XUMUUECKUX PEAKLIUH OT (PU3MUECKUX SBICHUN. POb XMMUU B )KU3HU YEIOBEKA.

Kpartkue cBeneHus U3 UCTOpPUN BOSHUKHOBEHHsS W pa3BUTHsA xuMuu. [lepuoxa amxumun. [lonsitue o ¢unocopckom kamue. Xumus B X VI B.
PazButne xumuu Ha Pycu. Posib 0Te€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUU XMMUUYECKOU Hayku - pabotel M. B. JlomonocoBa, A. M. byrneposa, /1. U.
Menneneesa.

XuMuYecKkasi CHMBOJMKA. 3HAKM XHMHMUYECKUX OJJIEMEHTOB WU TMPOUCXOXKACHHE HX Ha3BaHUU. Xumuueckue ¢opmynbl. MHaekcbl u
ko3¢ ¢unmenTel. OTHOCHUTENBHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10y XUMHUYECKOTO 3JIEMEHTa 10 (popMyJie BEIeCTBa.

[lepuoauueckas cucremMa xumuueckux aieMeHToB /. 1. MenneneeBa, ee cTpykTypa: mMaiible M OOJbIINE MEPUOAbI, TPYIIbI U MOATPYIIIIHI
(rmaBHas u noboyHas). [leproauueckas cuctema Kak CpaBOYHOE MOCOOHE JUIsl MOTYUYEHUS CBEICHUI O XUMHUYECKUX JIEMEHTaX.

Pacuétrnbie 3agaun. 1. Haxox1eHue OTHOCHUTENBHON MOJEKYISIPHOM Macchl BEIECTBA MO €ro XuMuyeckoil (opmyne. 2. Brruucnenue
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro popmyie.

IIpakTuyeckass padora Ne 1
[TpaBusa TeXxHUKN O€30MACHOCTH TIPU paboTe B XUMUYECKOM KabuHete. JlabopaTopHoe 00opyaoBaHKE M OOpAIIEHUE C HUM.

IIpakTHyeckass padora Ne 2
HaGnronenue 3a ropsimeii cBeuoi.

IIpeMeTHBIE Pe3VbTAThl 00VYeHHUS

VYyanuiicst TOJKEH ymems:
® UCIOJIb30BaTh NPU XAPAKTEPUCTHKE BEIIECTB TOHATHSA: «aTOM», «MOJIEKYJa», «XUMHUYECKHUU DJIEMEHT», «XUMHUYCCKUHA 3HAK, WJIH CHMBOJD),
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOMCTBA BEIIECTBY, «XUMHUCCKUC SIBICHHUS», «(PHU3NYECKUE SIBJICHUS,
«K0(PPUITUEHTBI», «KUHJIEKCHI», KOTHOCUTEIIbHAS aTOMHAsi MacCay, «OTHOCUTEIIbHAS MOJICKYJIIPHAS Maccay, «MaccoBast IOJIS SJICMEHTAy;
3HATh: IPEIMETHI U3YYCHHS €CTECTBEHHOHAYUHBIX AUCIUILINH, B TOM YHCJIE XUMUH; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOIICHUE;
KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pasnuyaTh: TejJa M BEIICCTBA; XUMHYECKHI DJIEMEHT M IMPOCTOE BEIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCThIE BEUIECTBA, CJIOKHBIC BEIIECTBA); TAOJIUYHYIO
dbopmy Ilepuoanueckoil CUCTEMBl XMMHYECKHX JIIEMEHTOB; MOJIOKeHUE dneMmeHTa B Tabmume J. WM. MennaeneeBa, UCHONB3ys MOHSITHS
«IIEPHOJY, «TPYIIAY, «TIaBHAs MOArPYIINay, «II000YHAs MOATPYIAY; CBONCTBA BEIIECTB (TBEP/IBIX, )KUIKUX, Ta3000pa3HBIX);
e OOBSICHATH CYIIHOCTh XHUMHYECKHX SIBIEHUH (C TOYKM 3pEHHUS AaTOMHO-MOJIEKYISPHOTO Yy4Y€HUS) UM UX NPUHIUNHUAIBHOE OTIWYHE OT
(bu3MYECKUX SBICHUN;
® XapaKTepU30BaTh: OCHOBHBIE METOJbl U3YUEHUS! €CTECTBEHHBIX MUCIUILIMH (HAOMIOJeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHNKE); BEIIECTBO MO €To
XUMHYECKON (opMyse COTNIacHO IUIaHy: KA4eCTBEHHBIM COCTaB, TUI BelIeCcTBa (IIPOCTOE WM CIIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEIIbHAs MOJIEKYJsipHasi Macca, COOTHOLIEHUE MacC 3JIEMEHTOB B BELIECTBE, MACCOBBIEC JOJM 3JIEMEHTOB B BELIECTBE (MJIs1 CIOKHBIX



BEIIECTB); POJIb XUMHH (TIOJOKUTEIBHYIO U OTPULIATENFHYIO) B KH3HH YEJIOBEKA, apryMEHTHPOBATh CBOE OTHOLICHUE K 3TOH mpobiieme;
® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO JIOJII0 XMMUYECKOTO JIEMEHTA B COCTMHECHUAX;
® [IPOBOAUTH HAONIIOJCHUS CBOICTB BEIIECTB U SBJICHUHN, IIPOUCXOAIINX C BEIIECTBAMU;
e c00I01aTh MpaBUIIa TEXHUKH 0€30TIaCHOCTH MPH MTPOBEACHNUN HAOIIOICHHUH 1 JIAOOPATOPHBIX OIBITOB.

MeTal’lpe}]MeTl—[l)Ie pPe3yJabTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.

ONPEEIATh IPOOJIEMBI, T. €. yCTaHABIMBATh HECOOTBETCTBUE MEXK Y JKEJIAEMbIM U JIEMCTBUTEIbHBIM;

COCTaBIISATh CJIOKHBIH IJIaH TEKCTa,

BJIIETh TAKUM BHUJIOM H3JI0’KEHHUS TEKCTa, KaK IOBECTBOBAHUE;

M0J1 pPyKOBOJICTBOM YUYHUTEJISl IPOBOJUTH HETIOCPEICTBEHHOE HAOIIIO/IEHUE;

10J1 PYKOBOJICTBOM YUHUTENs 0(OPMIISATH OTUET, BKIIOYAIOIINN OMIMCAHUE HAOIOICHHS, €TO Pe3yIbTaTOB, BHIBOJIOB;

WCIO0JIb30BAaTh TaKOW BUJ MBICIEHHOTO (MI€albHOTO) MOJETUPOBAaHMS, KaK 3HAKOBOE MOJIEIMPOBAHHME (HA MPUMEPE 3HAKOB XHMHUYECKUX
3JIEMEHTOB, XUMUYECKHX (HOpMyI);

WCIO0JIb30BAaTh TaKOW BUJ MaTepHaIbHOTO (IPEIMETHOr0) MOJEIUPOBAHUS, KaK (PU3NUYECKOE MOJIEIMPOBAHHUE (HA MPUMEpPE MOAEITUPOBAHUS
aTOMOB M MOJICKYI);

MOJIy4aTh XUMUYECKYIO HH(POPMAIUIO U3 Pa3IMUYHBIX HICTOYHUKOB;

onpeensiaTh OOBEKT U aCTIEeKT aHaIN3a U CUHTE3a;

OTIpEeIeNATh KOMIOHEHThI 00bEKTa B COOTBETCTBUH C aCIIEKTOM aHaJN3a U CUHTE3a;

OCYILIECTBJISITh KAYECTBEHHOE M KOJIMYECTBEHHOE ONMCAaHHE KOMIIOHEHTOB 00BEKTa;

OTIPEENATh OTHOIICHUS 00BEKTa C IPYTUMH 00ObEKTaMH;

® OIpeNeNsTh CYIIeCTBEHHbIC MPU3HAKU 00BEKTA.

Tema 2. ATOMBI XHMHYECKHX 3J1eMEHTOB (7 u)

AToMBl Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 37IeMEHTOB. OCHOBHBIE CBEIEHHUS O CTPOSHHH aTOMOB. JloKa3aTelnbCTBa CIIOKHOCTHU
ctpoenus atoMoB. OnbITel Pe3epdopra. ITnanerapras MoJienb CTpOSHHSI aToMa.

CoctaB aTOMHBIX SJ€p: HPOTOHBI W HEUTpoHbI. OTHOCUTENbHAs aTOMHas Macca. B3auMOCBsA3b TOHATHH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAS aTOMHAsI Maccay.

N3menenue yncna mpoTOHOB B siApe aToMa - 00pa30BaHNE HOBBIX XUMHUYECKHUX DJIEMEHTOB.

W3menenue 4yrcna HEHUTPOHOB B siape aToMa - oOpazoBaHue H30TOMOB. COBpEMEHHOE OINpE/AeiCHHE MOHSATHS «XUMUYECKUH DIEMEHTY.
N3oTOmBI Kak pa3sHOBUAHOCTH ATOMOB OJTHOTO XUMHYECKOTO AJIEMEHTA.

OnextpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000JOYeK aTOMOB XUMHUYecKkuX sneMeHToB Nel-20 mepuoamueckoit cuctemsl [|. . Menneneesa.
[TonsaTHE 0 3aBEpLICHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (SHEPIE€TUYECKOM YPOBHE).



[lepuomuueckast cucreMa XxuMuueckux siemeHToB [[. M. MeHneneeBa W CTpoeHHE aTOMOB: (H3UYECKHI CMBICT MOPSIKOBOTO HOMeEpa
3JIEMEHTA, HOMEPA IPYIIIIbI, HOMEpa IIEPUOJIa.

W3meHeHne uucia 3J€KTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIEMEHTa - 00pa30BaHUE IOJOKUTENIbHBIX U
OTPHLIATENIBHBIX HOHOB. VIOHBI, 00pa30BaHHBIC aTOMAMHU METAJUIOB ¥ HEMETAUIOB. [IpHUMHBI U3MEHEHUS! METAJUNTMYECKUX U HEMETAJNTMYECKUX CBOICTB
B [IEPUOJIaX U IPyIIax.

Oo6pazoBanue OuHapHBIX coenuHeHni. [loHsTHE 00 HOHHOH CcBsI3U. CXeMbl 00pa30BaHMs HOHHOW CBSI3H.

B3anmMopelicTBie aTOMOB XHMHYECKUX JJIEMEHTOB-HEMETAIUIOB MEXIY CO0O0W - 00pa3oBaHHME IBYXaTOMHBIX MOJIEKYJ HPOCTHIX BEHIECTB.
KoBanenTHas HenosisipHasi XuMu4ecKast CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopeiicTBue aToMOB XMMMUYECKHX 3JEMEHTOB-HEMETANIOB MEXJIy c000i - oOpa3oBaHHe OWHApHBIX COEIMHEHUN HEMETAJIOB.
DNEeKTPOOTPUIIATENEHOCTh. [IOHITHE 0 KOBAJIGHTHOM MOJISIPHOM CBSI3U.

B3aumojieiicTBue aToMOB XMMHUYECKHMX 3JIEMEHTOB-METAJJIOB MEXAYy co0oi - oOpa3oBaHHME MeTAJNIMYECKUX KpucTauioB. [lonstue o
METAJUTMYECKOM CBS3H.
JdeMoHcTpanuu. Mojaenn aToMOB XUMHUYECKHUX MIEMEHTOB. lleproanyeckas cucrema xumnueckux syemeHToB J[. . Menpaeneesa.

IlpeaMeTHBIE PE3VJabTATHI 06V‘I6HI/IH

VYyamuiicst JOJDKEH ymems.

® JCIOJIb30BaTh NPH XapaKTEPUCTHKE ATOMOB TIOHATHS: «IPOTOH», KHEUTPOH», <OJIEKTPOH», «XUMHUYECKHH DJIEMEHT», «MacCOBOE YHCJIIO,
«U30TOT», <OIEKTPOHHBIA CJION», «IHEPreTUYECKUIl YPOBEHBY», «DIIEMEHTBI-METAIUIb), <«3JEMEHThI-HEMETAJUIb); MpPH XapaKTePUCTHKE
BEIIECTB MOHATUS «HMOHHAs CBS3bY, KMOHBD), «KOBAJIEHTHAS HEMOJISPHAS CBA3bY, «KOBAJIIEHTHAS MOJISIPHAS CBA3BY, «AJIEKTPOOTPULIATEIHLHOCTDY,
«BaJICHTHOCTBY, «METAIIJINYECKAasl CBSI3bY;

® OIIUCHIBaTh COCTaB U CTPOCHUE aTOMOB AJIEMEHTOB C MOPAAKOBbIMU HoOMepaMu 1—20 B [leproanueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB /.
W. Menneneena;

® COCTaBJISITH CXEMbI PACIIPEICICHHS 3JICKTPOHOB MO AJIEKTPOHHBIM CJI0SM B AJIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHMsI pa3HbIX THUIIOB
XUMHUYECKOH CBSI3U (MOHHOW, KOBAJICHTHOM, METAINTUYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHMsI CBOWCTB XMMHUYECKHUX OJJIEMEHTOB (3apsiOB sA€p aTOMOB, YHWCIIA JJIEKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CJIO€, YMCJIO 3aMOJHSAEMBIX AJIEKTPOHHBIX CIIOEB, PAANYC aTOMa, 3JEKTPOOTPULIATEIbHOCTh, METAJUTMUECKUE U HEMETAJUTMYE CKUE
CBOICTBa) B Mepuodax M rpynmnax (riaBHbeIX noarpymnmnax) Ilepuoanueckoil cucremsl xumuueckux snemeHToB JI. M. MenneneeBa ¢ TOouku
3peHusi TEOPUH CTPOCHUS aTOMa;

e CpaBHUBAThH CBOICTBA aTOMOB XMMHUYECKHX IJIEMEHTOB, HaXOSAIIUXCA B OJHOM MEPUOJAE WM IiIaBHOW moarpymme [lepuoanyeckoii cucteMbl
xuMuueckux snemenToB J[. 1. MenaeneeBa (3apsa0B si7ep aTOMOB, YHCIa JIEKTPOHOB HA BHEITHEM SJIEKTPOHHOM CIIO€, YHCIIO 3aMOJIHIEMbIX
AIIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, SJEKTPOOTPUIIATEILHOCTh, METANTNYECKIE U HEMETAIITUIECKIE CBONCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB 10 MX MoJoXkeHHIo B Ileproanueckoii cucteme xumudeckux sinemeHToB /. 1. MenneneeBa
(XuMUYeCKHil 3HAK, TOPSAKOBBIA HOMED, IEPUO/I, TPYIITA, MOATPYIA, OTHOCUTENbHAS aTOMHAsl Macca, CTPOGHHE aToMa — 3apsi sApa, YHCIIOo
MPOTOHOB U HEUTPOHOB B Aape, 0OIIIee YUCIIO MEKTPOHOB, PACTIPEIEICHNE YIEKTPOHOB M0 3JIEKTPOHHBIM CIIOSIM);

® OIpeneNsITh TUIl XUMUYECKOH CBsI3U N0 (popMyIie BEUIeCTBa;

® [PUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH XUMUYECKON CBS3U;



XapaKTepH30BaTh MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU CBs3U (OOMEHHBIN ), HOHHOU CBSI3H, METAILTUIECKON CBSI3H;
YCTaHAaBJIMBATh NPUUMHHO-CJIEACTBEHHBIE CBSA3U: COCTAB BELIECTBA — TUIl XUMHUYECKOU CBSI3H;

COCTaBIIATH (POPMYIIBI OMHAPHBIX COCTMHEHUH TI0 BaJICHTHOCTH;

HAXOJHUTh BAJICHTHOCTh JIEMEHTOB 10 (opMysie OMHAPHOTO COCAMHCHUS.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.

(bopMyITHPOBATH THIIOTE3Y MO PEIICHUIO TTPOOIEM;

COCTaBJIATH IUIaH BHINOJHEHMS yueOHOM 3a/1auM, pelieHus MpoOIeM TBOPUECKOTO U MOMCKOBOTO XapaKTepa, BBIIIOJHEHHSI IPOEKTa COBMECTHO C
YUUTENEM;

COCTaBJISATh TE3UCHI TEKCTA;

BJIIETh TAKUM BHUJIOM H3JI0’KEHUS TEKCTA, KaK ONHUCAHUE;

WCIO0JIb30BAaTh TAKOW BHJI MBICIIEHHOTO (MA€albHOT0) MOJENMPOBaHMs, KaK 3HAKOBOE MOJIEIMpPOBAaHHE (HA NMpPUMEpE COCTABJICHHS CXEM
00pa3oBaHUs XUMUYECKOU CBSI3N);

MCIO0JIb30BATh TAaKOM BUJ MaTE€PHUAIBLHOTO (IIPEIMETHOI0) MOJIETUPOBAHUS, KaK aHAJIIOTOBOE MOJIEJINPOBAHHUE;

MCII0JIb30BaTh TaKOW BUJ MaTepUaIbHOIO (IIPEIMETHOI0) MOJIEIUPOBaHUS, KaK (pU3NUecKoe MOJAETUPOBaHNe (Ha MpUMeEpPe MOJieNiel CTPOCHUS
aTOMOB);

onpenenaTb 00bEKThl CPABHEHUS U ACHIEKT CPABHEHUS 0OBEKTOB;

BBITOJIHATh HETIOJHOE OJTHOJIMHEHHOE CPaBHEHHUE;

BBITOJIHATH HEMOJHOE KOMIIJIEKCHOE CPAaBHEHHUE;

BBITOJIHATH IIOJIHOE OJHOJIMHEHHOE CPAaBHEHUE.

Tema 3. IIpocrbie BemecTBa (Su)
[TosnoxkeHrne MeTaJIOB M HEMETAUIOB B IEPUOJAMYECKOM cucTteme xuMuueckux sieMeHTtoB J[. M. MenpgeneeBa. Bakneiiiume npoctbie

BEIIIECTBA - METAJUIBL: YKEJe30, ATFOMUHUHN, KaJIbIIUi, MarHui, HaTpuid, Kaymid. OO0Iue GU3nIecKre CBOMCTBA METAJLIOB.

Baxneiiue IpOCTBIC BCIICCTBA - HCEMCTAJLIIbI, O6p330BaHHbIC aTOMaMHn KHCJIOpOJa, BOJO0poda, as30Ta, CCPhI, (bocq)opa, yriepoaa.

CrnocoOHOCTP aTOMOB XHMHMYECKHX DJIEMEHTOB K O6p330BaHI/IIO HCCKOJIbKUX IIPOCTBIX BCHICCTB - aAJJIOTPOIIHA. A.]'IJ'IOTpOHHBIC MO,Z[I/I(bI/IKaI_II/II/I
Kucjiopozaa, (boccbopa U oJoBa. MeTanindeckue U HeMeTaLIMUeCKUe CBOMCTBa IMPOCTBIX BCHICCTB. OTHOCUTENBLHOCTD ACJICHUA IPOCTBIX BCIICCTB Ha
MCTaJlJIbl U HCEMETAJIJIbI.

IloctosiHHAS ABOFB.I[pO. KommuectBo BeliecTBa. Mok, MOJ'ISIpHaSI Macca. MOJ'IHpHBIfI 00BeM I‘a3006pa3HLIX BCIICCTB. KpaTHBIe CANHUIIbI

KOJIMYCCTBA BCUICCTBA — MHIUIMMOJIb U KHJIOMOJIb, MUJUJIUMOJIIpPHAA U KWJIOMOJIIpHAass MaCChbl BCIICCTBA, MI/IJ'IJ'II/IMOJ'ISIpHHﬁ )51 KPIJ'IOMO.]'ISIpHLIfI 00BEMBI
ra3oo6pa3HI>1X BCIIICCTB.

PacueTsl ¢ ncnoabp30BaHUEM IIOHATHH «KOJIUYECTBO BCIICCTBA», «KMOJISIpHAA MacCa», ((MOJ'ISIpHLIﬁ 00BeEM Ta30B», KIIOCTOAHHAaA ABOFaIlpO».
PacuerHble 3amaum. 1. Beruncnenue MOJ'ISIpHOﬁ MacCChl B€HICCTB II0 XMMHYCCKHM (bopMleaM. 2. PacdeThl ¢ HCIOIL30BAaHHEM ITOHSITHM

«KOJIMYECTBO BCHICCTBA», «KMOJIAPHASA MacCCay, ((MOJ'ISIpHLIfI 00BeEM ra3oB», «IIOCTOsSHHAaA ABor aapo».



JemoHcTpanun. HekoTopbie MeTaibl 1 HEMETAIUTH KOJIMYECTBOM BellecTBa 1 Moiib. Moienib MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE PE3YJIbTAThI OﬁV‘IeHI/Iﬂ

VYyamuiicst JOJDKEH ymems.

UCTOJB30BaTh TPU XaPAKTEPUCTUKE BEIIECTB MOHATHUA: «METAJIBD», «IUIACTUYHOCTBY, «TEIUIOIMPOBOAHOCTBY, «3JIEKTPOIPOBOIHOCTHY,
«HEMETAJIIBD», «aJUIOTPOIHS, «aJUIOTPOITHBIE BUIOU3MEHEHUS, WA MOTU(PHUKALIN,

ONMCHIBATh IIOJIOKEHUE DJIEMEHTOB-METAUIOB M 3JeMEHTOB-HeMeTalioB B llepuoanueckoil cucreme xumuueckux snemenrto [l .
MenneneeBa;

KJIaccu(UIIMPOBATH MPOCTHIE BEIECTBA HA METAJLJIBI M1 HEMETAJUIBI, SJIEMEHTHI;

ONPEEINATh IPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY U3 U3YyUEHHBIX KJIACCOB — METAJIJIbl U HEMETAILIBL;

JI0Ka3bIBaTh OTHOCUTEIBHOCTH JAEJICHUS MPOCTHIX BEUIECTB HA METAJIbl U HEMETAILIIBL;

XapaKTepHU30BaTh 001Ke PU3NIECKHe CBOMCTBA METAILIIOB;

YCTaHABJIMBATh MPHYUHHO-CIIEJICTBEHHBIE CBS3M MEXIy CTPOCHHEM aToMa M XMMHYECKOH CBS3bI0 B NPOCTBIX BEIIECTBAX — MeTajulaX H
HEMeTaax;

00BSACHATH MHOI000Opa3ne MPOCTHIX BEIIECTB TAKUM (DAaKTOPOM, KaK ajNIOTPOIIHS;

OTHCHIBAaTh CBOMCTBA BEUIECTB (HA MPUMEpaX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB);

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MPU MPOBEACHUH HAOIIOIEHUH U TaOOPaTOPHBIX OIBITOB;

WCIO0JIb30BaTh MPU PELIEHUH PACUETHBIX 3a7ay MOHATUS: «KOJUYECTBO BEUIECTBA», «MOJIb», «IOCTOSTHHAsE ABOTa/poy», «MOJSpHAs maccay,
«MOJISIPHBIN 00bEM Tra30By, «HOPMAJIbHBIE YCIOBUSY;

MIPOBOJUTH PACUEThl C HCIOJIb30BAHUEM MOHSTHUN: «KOJMYECTBO BEUIECTBA», «MOJISIPHAs Macca», «MOJIPHBIA 00BEM Ta30oB», «IOCTOSHHAs
ABoraapo».

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyamuiics 10JDKEH ymems.

COCTaBJIATH KOHCIIEKT TCKCTA,

CaMOCTOATCIIbPHO UCIIOJIB30BATh HETIOCPEACTBCHHOC Ha6J'IIO,Z[eHI/Ie;

CaMOCTOATCIBHO O(I)OpMJ'IHTB OTYCT, BKJ'II-O‘laI-OH_[I/Iﬁ OIIMCAaHUC Ha6J'IIOI[eHI/I$[, €ro pe3yjabTaTOB, BBIBOAOB;
BBIIIOJIHATH IMOJIHOC KOMIIJICKCHOC CPABHCHHC,

BBIIIOJIHATH CPABHCHHC 110 aHAJIOTHNH

Tema 4. CoenuHeHUst XUMUYECKHUX 3j1eMeHToB (16 u)
Crenens okucnenus. OnpeeneHre CTeNeHN OKUCICHHsI 2JIEMEHTOB 10 XuMudeckoit popmyne coeaunenus. CoctaBienue Gpopmyn OMHAPHBIX

COeIMHEHUH, o0muit cnocod ux Ha3plBaHUsA. bUHapHBIE COeNMHEHMS: OKCUIBI, XJIOpUabl, cylbhuabl u ap. CoctaBienue ux Gopmyn. IlpencraBurenn
OKCHJIOB: BOJA, YIJIEKHUCIIBIM a3 U HerameHas U3BeCcTb. [IpeacraBurenu ieTydnx BOAOPOIHBIX COEAUHEHNN: XJIOPOBOIOPO] U aMMUAK.



OcHOBaHMsI, WX COCTaB W Ha3BaHMA. PacTBOpUMOCTh OCHOBaHMU B Boje. Tabmuia pacTBOPUMOCTH THUAPOKCHIOB U COJEH B BOJIE.
IIpencraBurenu 1enodel: TMAPOKCHIBI HATpus, Kanusd U Kaublus. [loHATHe O KadecTBeHHBIX peakuusax. Muuaumkatopel. M3meHeHue OKpacku
HMHJIMKATOPOB B LIEJIOYHOU Cpee.

Kucnotsl, ux cocraB m Ha3zBanus. Knaccudukamus kucioT. IlpeacraBuTenu KHUCIOT: cepHasi, COJsHAs W a30THas. V3MeHeHHe OKpacKu
HH]JIMKATOPOB B KUCIOTHOU Cpee.

Conu Kak pou3BOAHBIC KMCJIOT U OCHOBaHWH. VX coctaB u Ha3zBanus. PactBopumocTs coseit B Boje. [IpencraBurenu cosieit: XJ0pu1 HATpHs,
kapOoHat u gocdaT KaabIusl.

AmopdHbBIE ¥ KPUCTATUTNIECKUE BEIIECTBA.

MexmonexkyaspHble B3auMOAEUCTBUA. TUIIBI KPUCTAJUIMYECKUX PELIETOK: NOHHAs!, aTOMHAas, MOJIEKYJISIpHas U MeTalInyecKasi. 3aBUCUMOCTh
CBOJCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Uucrtele BemiecTBa U cMecu. [Ipumepbl KUAKMX, TBEPABIX M razoo0pa3Hbix cMmeceil. CBOMCTBa 4YMCTHIX BemlecTB M cMmeceil. Mx cocras.
MaccoBast 1 00beMHas 011 KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHbIE C MCIOJIb30BAHNEM TIOHATHUS A0JIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoi 1 00beMHON J0J€H KOMIIOHEHTOB CMECH BelIecTB. 2. BoIumciieHre MaccOoBOH JOJM BEIECTBAa B
pacTBope Mo M3BECTHOM Macce pacTBOPEHHOTO BELIECTBA M Macce pacTBopuTelsd. 3. BelunciaeHne Macchl pacTBOPSIEMOrO BEUIECTBA U PACTBOPUTEIS,
HEO0OXOMMBIX ISl IPUTOTOBJICHUS OMIPEICIIEHHON MACChl pacTBOpa C M3BECTHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu. O6pasnsl OKCUIOB, KUCIOT, OCHOBAaHUHN W cojieid. Mojenn KpUCTaUIMYeCKUX PelIeTOK XJIOpUa HATpus, ajiMas3a, OKCHJa
yriepoaa (IV). CriocoObI pa3aenenust cMecei, TUCTUIUISINS BOJIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3aenenne cMecei.

IIpakTuyeckas padora Ne 3. AHanu3 NOYBBI U BOJBI.
IIpakTuyeckas padora Ne 4.IIpuroToBiicHHE pacTBOpa caxapa C 3aJaHHOW MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIIECTBA.

IIpeaMeTHBbIE PEe3YbTAaThl 00 VYE€HNS

VYyamuiics 10JDKEH ymems.

® JCIOJIb30BaTh IPU XapaKTEPUCTHUKE BEIIECTB IOHATHUS: «CTCICHb OKHUCICHUS», «BaJCHTHOCTBY, «OKCHIBI», «OCHOBAHHSI», «IIEIOUYN»,
«Ka4YeCTBEHHAs PEAKIHs», «MHIUKATOPY», KKHCIOTHI», «KUCIOPOICOACPIKAIINE KUCIOTh», «OECKUCIOPOIHBIC KHCIOThI», «KHCIOTHAS CPEIay,
«IIEJIOYHAs Cpe/ia», «KHEUTpalbHas cpenay, «mkaia pHy», «comy, «amopdHbIe BEIIECTBAY, «KPUCTAJUTMYECKUE BEIIECTBAY, «KPUCTATINYECKAs
pelieTka», «MOHHAs KPHUCTAJUIMUECKas peHIeTKa», «aTOMHAas KPUCTAITMYECKas PEeIeTKa», «MOJEKYJISpHas KpPUCTAIUIMYecKas pEelIeTKay,
«METAITNYCCKAs KPUCTATNYCCKAs PEIICTKAY», «CMECHY;

e iaccuUIUPOBATH CIOKHBIE HEOPraHUYECKHE BEIIECTBA 10 COCTABY HA OKCHJIbI, OCHOBAHHUS, KUCIOTHI M COJIU; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOJIE; KUCIOTHI IO OCHOBHOCTH U COJIEPKAHUIO KUCIOPOJIa;

® OMpeneisITh MPUHAUICKHOCTh HEOPraHMYEeCKUX BEIIECTB K OJHOMY M3 W3YYEHHBIX KJIAcCOB (OKCHIBI, JIETy4YHWE€ BOJOPOIHBIE COCTUHEHUS,
OCHOBAaHUSsI, KUCJIOTBI, COJIN) 10 popMyIIe;

® OIUCHIBaTh CBOMCTBA OTACNBHBIX MPEICTaBUTENEH OKCHAOB (Ha MpUMEpe BOJBI, YIIIEKHCIOTO Ta3a, HErameHOW W3BECTH), JIeTyIHX
BOJIOPOJIHBIX COEIMHEHUN (Ha MpuMepe XJIOpOBOAOPOJAa M aMMHaKa), OCHOBaHHH (Ha MpUMeEpe THAPOKCHIAOB HATPHS, KaIHs M KalabIlHs),
KHUCTIOT (HA MpUMepe CepHOM KUCIIOTHI) U COJIel (Ha mpuMepe XJIOpHaa HaTpusl, KapOoHaTa Kanblusl, hocdaTa Kalblus);



OTIPEJICIIATh BAJICHTHOCTh U CTENICHh OKHCIICHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBIATh (OPMYJIBI OKCHUIOB, OCHOBAHUH, KUCIIOT U COJICH MO BAJICHTHOCTSM U CTEIICHSIM OKHCJICHHUS DIIEMEHTOB, a TAKXKE 3apsaaM HOHOB,
yKa3aHHBIM B Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJICH;

COCTaBIISATh HA3BAHUS OKCHUJIOB, OCHOBAHHIA, KHCIIOT U COJICH; CPABHUBATh BAJICHTHOCTH M CTEIIEHb OKUCIICHUS; OKCUIbI, OCHO BAHUS, KUCIOTHI U
COJIM TI0 COCTaBY;

MCII0JIb30BaTh TAOJIUILy PACTBOPUMOCTH JIJISl OTIPEICIICHHSI PACTBOPUMOCTH BEIIIECTB;

YCTaHABIIMBATh TCHETUYECCKYIO CBSI3b MEXKIY OKCHIIOM W THUIPO-KCHIOM U HA000POT; NMPUYMHHO-CIICJACTBCHHBIC CBSI3M MEXKIY CTPOCHUEM
aTOMa, XUMHYECKOH CBSI3bI0 U TUIIOM KPUCTAIUTMYECKOMN PEIIeTKA XUMHUUYECKUX COCTUHCHUI;

XapaKTepPU30BaTh ATOMHBIC, MOJICKYJISIPHBIC, MOHHBIC METAJUTMYECKHAE KPUCTALTMICCKHE PEIICTKH; CPEly PacTBOPa C TIOMOIIBIO mIKajbl pH;
MIPUBOJIUTH TIPUMEPHI BEIIECTB ¢ Pa3HBIMUA TUTIAMH KPUCTALTUYECKON PEIICTKH;

MIPOBOJIMTH HAOJIIOICHUS 32 CBOMCTBAMH BEIIECTB ¥ SIBJICHUSIMH, TIPOUCXOISIAMU C BEIIECTBAMU;

coOr01aTh MpaBUIIa TEXHUKH 0€30TIaCHOCTH TPU MIPOBEACHUH HAOIIOICHUN U OTIBITOB;

HCCIIEIOBATh CPEy PACTBOPA C TIOMOINIBIO HHIUKATOPOB; SKCIICPUMEHTAIBHO Pa3IMuaTh KUCIOTHI U IIEJI0UH, MOJIb3YysICh HHINKATOPAMU;
WCII0JIb30BATh ITPH PEIICHUM PACYCTHBIX 3314 MOHITHS «MacCcoBas JIOJISA 3JIEMEHTA B BEIIECTBE», «MAcCOBast JIOJS PAaCTBOPSHHOTO BEIIIECTBAY,
«00BeMHas JI0JIsl Ta3000pa3HOTO BEIIECTBAY,

MPOBOJIMTH PAacueThl C HCIOJIb30BAHUEM IOHSATHH «MaccoBas JOJS 3JEMEHTAa B BEIECTBE», «MAaccoBas JIOJISI PACTBOPCHHOTO BEIECTBA»,
«o0BeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHU s

VYyamuiicst JOJDKEH ymems.

COCTaBIISATh HAa OCHOBE TE€KCTa TaOIUIBI, B TOM yKcie ¢ npumenennem cpeacts UKT;

0J1 PyKOBOJICTBOM YUYHUTEJIsl IPOBOJUTH OMOCPEAOBAaHHOE HAaOII0ACHNE

0J1 PYKOBOJICTBOM yUHUTeNs 0(OPMIISATH OTUET, BKIIOYAIOIINNA OMTMCAHUE SKCIIEPUMEHTA, €r0 pPe3ysibTaTOB, BHIBOJIOB;

OCYILIECTBIISITh HMHAYKTUBHOE 00001IeHHe (OT €JMHUYHOTO JOCTOBEPHOTO K OOIIEMy BEpOSTHOCTHOMY), T. €. OIpeaesaTh ooiue
CyIIECTBEHHbIE IPU3HAKH JIBYX U 00Jiee 00bEKTOB U (PMKCUPOBATH UX B (JOPME MOHATHUS WU CYXKICHUS,

OCYILIECTBIIATH JIEAYKTUBHOE 0000IIeHHE (TOABEACHUE SAMHUYHOTO JOCTOBEPHOTO MO 00lee JOCTOBEPHOE), T. €. aKTyalHu3upoBaTh MOHSITHE
WM CY)KJIEHUE, U OTOXKAECCTBIISATH C HUM COOTBETCTBYIOIIME CYIIECTBEHHbIEC TPU3HAKU OJTHOTO UK O0jiee 0OBEKTOB;

OTIpEIeNATh aCHeKT Kiaccuukamnmu;

OCYILIECTBIISTH KJIaCCU(PHUKAIIHIIO;

3HATh U UCHIOJB30BATh pa3InyHbIe (POPMBI MPEACTABICHUS KIacCHU(PUKAIUH.

Tema 5. H3meHenus, npoucxoasiiue ¢ Bemecrsamu (12y)

IlonsaTue sABICHUM Kak I/I3MCHGHI/II>'I, IMPOUCXOJAIUX € BCHICCTBAMMU. HBJ’ICHI/I}I, CBA3aHHBIC C U3MCHCHUCM KPHUCTAJLNIMYCCKOTO CTPOCHUA

BEIIIeCTBA MPHU MOCTOSTHHOM €ro cocTaBe, (u3uueckue spieHus. Ou3nueckue SBICHHUS B XUMHUH: JUCTWUIALMS, KPUCTAIIM3AIMs, BbIIAPUBAHUE U
BO3TOHKA BEILECTB, IEHTPU(PYTUPOBAHHUE.



SIBneHus, CBsA3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XMMUYECKUE peakuuu. [Ipu3Haku U yCI0BHUSA NMPOTEKAHUS XUMUUYECKHUX PEAKLIMiL.
[TonsiTue 00 HK30- M PHIOTEPMHUUYECKHUX PEaKUUAX. Peakunn ropeHus Kak 4YacTHBIN CiIydail SK30TePMUYECKUX PEaKIuil, MPOTEKAIOUINX C BBIICICHUEM
CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKUE YpaBHEHHs. 3HAYCHUE UHIEKCOB U Kod(uunenToB. CocTaBieHnEe YpaBHEHUIH XU MUYECKUX
peaKuuu.

Pacuersl o XxuMuueckuM ypaBHEHUsIM. PellleHue 3ajau Ha HaXO0)K/I€HUE KOJIMYECTBA BEIIECTBA, MAacChl UM 00ObeMa MPOJIYKTa peakluu I0
KOJIMYECTBY BEILECTBA, MAacCe WJIM 00BEMY MCXOJHOTO BellecTBA. PacdyeTsl ¢ MCIONIb30BAaHUEM MOHATHS «0JIs», KOTJa UCXOJIHOE BEIECTBO JIaHO B
BHUJIE PACTBOPA C 33JIaHHOM MaCcCOBOM JI0JIEN PACTBOPEHHOI'O BEUIECTBA HIIM COIECPKUT OMPEAECIEHHYIO JIOTI0 IPUMECEH.

Peaknuu paznoxenus. [IoHaTHe 0 CKOPOCTH XMMUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSHI.

Peakuuu coennnenus. Katanutudyeckue u HekatanuTuueckue peakuu. OOpatuMble 1 HeoOpaTUMbIE peakLUu.

Peakuun 3amenieHus. OJIEKTPOXUMUYECKUH PsJI HANpPsOKEHUH METAJUIOB, €ro HUCIOJb30BAaHUE ISl IPOTHO3MPOBAHMS BO3MOXKHOCTHU
MIPOTEKAHUS PEAKIIMM MEXKTy METAJZIAMU U PACTBOPAMH KUCIIOT. PeaKIiuu BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB HX COJIEH APYTMMH METAJUIAMH.

Peaxun oomena. Peakiiuu HelTpanu3anuu. Y CIOBHUS TPOTEKAHUS PEeaKIMii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peakiuil (M0 MPU3HAKY «YHUCIO U COCTaB MCXOAHBIX BEIIECTB M NMPOJYKTOB PEAKIMM») HAa MPHUMEpPE CBOMCTB BOJBI.
Peaknus pasmokeHuss - JJIEKTpOJW3 BOJbL. Peaknum coequHeHus - B3aUMOJCHCTBHME BOJBI C OKCHJAMHM METAUIOB M HeMmerawioB. [loHsAtne
«TUAPOKCUAB). Peakiuu 3amMenieHus - B3aMMOJAEHWCTBHUE BOJbI C LIEJIOYHBIMU U LIEIOYHO3EMEIbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe
rUApoIn3a cyabGuaa aTOMUHNS U KapOuaa KaJlblys).

Pacuérnbie 3aga4u. 1. Berunucinenue mo XUMUYECKUM YPaBHEHUSIM MacChl WJIM KOJIMYECTBA BEIIECTBA M0 U3BECTHOW Macce WU KOJIUYECTBY
BEIECTBA OJHOTO U3 BCTYMAIOLIUX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakiuu. 2. Beruucnenue macchbl (KOJIMYECTBA BellecTBa, 00bemMa) MpoyKTa
peaxiuu, eciii U3BECTHA Macca MCXOJAHOTO BEUIECTBa, COJEPIKAIEro OMpeIeIeHHYIO 0Jt0 puMeceil. 3. Brrunciienne Macchbl (KOJIMYECTBa BEIIECTBA,
o0Bbema) MpoJIyKTa peakiuy, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10Jisl pACTBOPEHHOIO BEIIECTBA.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMS

VYyamuiics 10JDKEH ymems.
e KjacCMUIUPOBATh XUMHYECKHE PEAKIMH IO YHCIY M COCTaBY HMCXOJHBIX BEIIECTB M NPOIYKTOB pEaklUu; TerioBoMy 3ddexTy; Ha-
MPaBJICHUIO MPOTEKAHUSI PEAKIIMH; YIACTHIO KaTalu3aTopa;
®  ICIIOJIb30BATh TAOIUILY PACTBOPUMOCTH ISl ONIPENEICHNS BO3MOKHOCTH MPOTEKAHUS PEaKuii 0OMEHa; SJEKTPOXUMHUYECKUN PsiJl HATIPSKEHHIMA
(aKTUBHOCTH) METAIIJIOB I OMpEeNICHUs] BOZMOKHOCTH MPOTEKAHMSI peaKlUi MEX/Iy METaJIaMU M BOJHBIMU PACTBOPAMU KUCIIOT U COJICH;
e Ha0mOIaTh U OMUCHIBATh MPU3HAKH U YCJIOBHS TEUEHHUS XUMHUYECKUX PEaKUUi, NeNaTh BBIBOJBl Ha OCHOBAHMM aHalW3a HaONIOJEHUUN 3a
AKCIIEPUMEHTOM;
® MPOBOJUTH PACUETHI M0 XUMUYECKUM YPAaBHEHHUSIM Ha HaXOXXJEHHE KOJIMYECTBA, MACChl WIIH 00beMa MPOIYKTa PEAKIMH 10 KOJIMYECTBY, Macce
win 00bEMY HCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHSTHUS «IO0JIs1», KOTJa MCXOJHOE BEIIECTBO JAaHO B BHUAE PacTBOpa C 3aJaHHOMN
MacCOBOM JI0JIEH paCTBOPEHHOTO BEILIECTBA WIIA COJIEPKUT OTPEIEICHHYIO 00 MPUMECEH.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiics 1OJDKEH ymems:
® COCTaBJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4HciIe ¢ MpuMeHeHueM cpeacts UKT;



®  CaMOCTOATENBHO 0(OPMIISATH OTYET, BKIIIOYAIOIINI ONMCAHUE SKCIIEPUMEHTA, €r0 Pe3yabTaToOB, BHIBOJIOB;

® CIIOJIb30BaTh TAKOW BMJI MBICIEHHOTO (MIEAJIbHOI0) MOJECINPOBAHUS, KaK 3HAKOBOE MOJEIMPOBAaHUE (HA IpUMEpPE YPAaBHEHMM XUMMUECKUX
peaxkuuii);

® pa3nu4ath 00bEM H COJAEp)KaHUE OHATUH;

® pa3nauyaTh POJOBOE U BUI0BOE MOHATHS;

®  OCYUIECTBJIATH POJIOBUI0BOE OIPENEICHUE TOHITHUH.

Jemoncrpanuu. [Tpumeps! Qu3nueckux sBICHUH; a) IuiaBieHue mnapaduna; 0) auddy3us TYyMUCTHIX BEMIECTB C TOPSIIEH JIAMIOYKH
HakanuBaHus. [lpuMepsl XUMHUYECKUX SIBJIIEHUI: a) rOpEeHUE MarHus; 0) B3aMMOJEMCTBUE COJITHOM KHCIOTBI C MPaMOPOM MJIM MEJIOM; B) MOJIyuy€HHUE
rugpokcugaa meau (11); r) pacTBopeHHe MOJydEHHOTO TMAPOKCHAA B KHCIOTaX; 1) B3ammojehcTBue okcumaa meau (1) ¢ cepHoi KuciaoTOW mpH
HarpeBaHuy; €) pa3oKeHUe MepMaHraHaTa Kaius; 5K) B3auMoIeHCTBHE Pa30aBIEHHBIX KUCIOT C METaJlJIaMHU.

JlabopaTopublie onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHHUs BOJIbI U CIIMPTA MO MCYE3HOBEHMIO MX Karleidb Ha (GUIbTPOBaIbHOM Oymare. 4.
Oxucrnenve Meau B IUIAMEHU CIHUPTOBKU WM ropenku. 5. IloMyTHeHue M3BECTKOBOM BOJbI OT BBIABIXa€MOIO yrjekucioro rasza. 6. [lomyuenue
YTJIEKUCIIOTO ra3a B3auMOJCHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMeleHre Meau B pactBope xiopuaa meau (II) xenezom.

IIpakTHyeckass padora Ne S.[Ipu3Haky XUMHUYECKUX PEAKIIMIA.

IlpeaMeTHBIE PE3VabTATHI 06V‘IeHI/Iﬂ .

VYyamuiics JOJDKEH ymems.
e oOpamarhscs ¢ J1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU TPHUOOPAMU B COOTBETCTBUH C MPABHJIAMHU TEXHUKH O€30TIAaCHOCTH;
®  BBINOJHATH MPOCTEHINHE MPHUEMBI pabOTHI ¢ 1a00PaTOPHBIM 000 PYIOBAHUEM: JTAOOPATOPHBIM IITATUBOM; CTUPTOBKO;
e Ha00/IaTh 32 CBOMCTBAMU BEILIECTB U SIBJICHUSAMHU, IPOUCXOASIIMMHU C BEIIECTBAMU;
®  OIUCHIBATh XMMHUYECKUN HKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) A3bIKA U SI3bIKA XUMMUU;
e JleN1aTh BBIBOJBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;
® TOTOBUTH PACTBOPHI C OIIPEICICHHOI MaccOBOM JI0JIeil paCTBOPEHHOT'O BEIIECTBA;
® [IPUTOTOBHUTH PACTBOP M PACCUUTATh MAaCCOBYIO OO PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI
Yyamuiics JOJDKEH ymems.

CaMOCTOATCIIbHO UCIIOJIB30BATh OIIOCPEAOBAHHOC Ha6HIOJICHI/IC.

Tema 6. Teopusi 3JeKTPOIUTHYECKOI AMCCOIMAMH M CBOHCTBA KJIACCOB HEOPraHMYeCKUX coenHeHuii (22 u)
[TonATHEe 00 PMEKTPOJIUTHUECKON AUCCOLMAIUH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHU3M AUCCOLUAIMU DJIEKTPOJIUTOB C Pa3InYHbIM
THUIIOM XUMHUYECKOH cBs3H. CTENeHb EKTPOIUTHUECKON qucconranui. CUIIbHBIE U CJIa0bIe 3JEKTPOIIUTHI.



OCHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOIUTUUECKON aucconranui. MoHHble ypaBHEHHs peakuuid. YCIOBHs NPOTEKAHUs peakiuu oOMeHa
MEK/y JIEKTPOJIUTAMM JI0 KOHIA B CBETE€ HOHHBIX IIPEICTABICHUMN.

Knaccugukamyst HOHOB U UX CBOHCTBA.

Kucnotsl, ux xnaccuduxanus. Jlucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH IJIEKTPOIMTUYECKON AucconUanui. MoJeKyIspHbIe U
HMOHHBIE YPaBHEHHUS peakUMi KuciaoT. BzaumonelcTBue KUCIOT ¢ METallaMU. DJIEKTPOXUMHYECKUN psAJl HANPsSDKEHUH MeTaioB. B3zaumonelicTBue
KHCIIOT C OKCHJIAaMU METAJUIOB. B3anMOJENCTBHE KHUCIOT C OCHOBAaHUSAMM - pEaKUus HEWTpanu3zauuu. B3aumMoaelcTBuUE KHUCIOT C COJIAMM.
Hcnonb3oBanne TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KHUCIIOT.

OcHoBanusi, ux Kiaccupukanus. Jlucconmanys OCHOBaHMM M HX CBOHCTBA B CBETE€ TEOPUM AJIEKTPOJUTUYECKOM JUCCOLMALUH.
B3aumopeiicTBue OCHOBaHMM € KUCIOTaMH, KHCIOTHBIMH OKCHJIAMHU U coJiiMU. Vcmonb3oBaHuEe TaONMIBI PAaCTBOPUMOCTH JUIS XapaKTEPUCTUKH
XUMHYECKUX CBOMCTB OCHOBAHUM. Pa3znoxenne HEpPaCTBOPUMBIX OCHOBaHUM pu HarpeBaHUM.
Comu, ux kiaccUpUKAIUS U JUCCOLMAIMS PA3IUYHBIX THMOB cosiel. CBOWCTBAa coJied B CBETE€ TEOPUHU AIICKTPOJUTUUYECKON TUCCOIHAIUU.
B3anmopelictBue colsieid ¢ METaJJIaMH, YCIIOBUS TPOTEKAHUS ITUX peakiui. B3anmmonaeicTBHe cojel ¢ KHUCIOTaMH, OCHOBAHUSMH M COJISIMH.
Hcnonb3oBanne TabauIbl paCTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O060061eHne cBeleHn 00 OKCcuaax, UX Kiaccu(PUKaui 1 XUMUYECKUX CBOMCTBAX.

I'eneTndeckue psabl METAUIOB U HEMETAIIOB. [ 'eHeTn4ecKas CBsI3b MEXK/y KJIIACCAMHM HEOPTaHUYECKUX BEIIECTB

OKHCIINTENBHO-BOCCTAHOBUTENbHBIEC peakMK. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAaHOBJICHUE.

Peakunn moHHOTO OOMEHAa M OKHCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuii MeToI0M 3JIEKTPOHHOIO OasiaHca.

CBoJCTBa MPOCTHIX BEIIECTB - METAUIOB U HEMETANIOB, KUCJIOT U COJICH B CBETE MPEJICTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX.

IIpeaMeTHBbIE PEe3VbTAThl 00YUEHUSA:

VYyamuiicst JOJDKEH ymems.

® JCIOJIb30BaTh MPH XapaKTEPUCTUKE NPEBPAIICHUH BEIIESCTB TMOHSITHS: «PAaCTBOP», «IJICKTPOJUTHYECCKAS ITUCCOIUALIUSY, «IJIEKTPOIUTHI,
HEIJICKTPOJIUTBI», «CTETIECHb HUCCOIUAIINN», «CHJIbHBIC DSJIEKTPOJUTBD», «CJIa0ble AJICKTPOJHUTBDY, «KATHOHBI», «AHHOHBI», «KHUCJIOTBD»,
«OCHOBAHHS», «COJN», KMOHHBIE PEAKIINNY», «HECOJICO00Pa3yIOIINEe OKCHIBI», «COIe00pa3yIonue OKCUIb», «KOCHOBHBIE OKCHUIB», «KUCIOTHBIC
OKCHJIBI», «CPEOHHE COJIN», «KUCIBIC COJIM», «OCHOBHBIE COJIM», «TCHETUYECKHH P, «OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY,
«OKHCIIUTEIIbY, «BOCCTAHOBHUTEIDY, KOKHCIECHHEY, «BOCCTAHOBIIEHHEY,

® ONKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUECKHH MPOIECC;

® WUIIOCTPUPOBATH MPHUMEPAMU OCHOBHBIC TOJOXKEHUS TEOPUU ODIICKTPOIUTUYECKON TUCCOLMAIMHM; TE€HETHYECKYI0 B3aWMOCBS3b MEXIY
BellleCTBaMu (TIPOCTOE BEIIECTBO — OKCHJI — THIAPOKCHI — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHUJIOB, KHCIIOT, OCHOBAaHHUH M COJIEH C TO3UIMHI Teopuu
ANEKTPOJUTUYECKON JUCCOLMALINK; CYIIHOCTh 3JEKTPOIUTHYECKON AUCCOLUMAIIMN BEIIECTB C KOBAJIEHTHOM MOJISIPHOM M MOHHOW XMMHUYECKOMN
CBS3bI0; CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

® [PHUBOJUTH NMPUMEPHI PEAKUUN, NOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHAOB, KHCJIOT, OCHOBAHHMI U COJIEH;
CYILECTBOBAaHUE B3aMMOCBSI3H MEK/Iy OCHOBHBIMU KJIaCCaMU HEOPTaHMYECKUX BEILIECTB;

e iIaccu(UIUPOBATh XUMHUECKUE PEAKIINH 110 «M3MEHEHUIO CTETIeHeN OKUCIICHHUS YJIEMEHTOB, 00Pa3yIOIINX Pearupyrollre BeecTBay,

® COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON AMCCOLMALMUA KUCJIOT, OCHOBAHUWA U COJIEH; MOJIEKYJSIpHbIE, TOJIHbIE U COKpAILlEHHbIE MOHHbIE



YPaBHEHUSl PEAaKLMHA C y4acTUEM D3JIEKTPOJUTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, UCIOJIb3YSl METOJ 3JIEKTPOHHOTO
OanaHca; ypaBHEHHUS PEaKLWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTU («IETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KIIaCCOB;

OIIPENEIATh OKUCIUTENDb U BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE B OKUCIIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKLIUAX;

YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U: KJIACC BELIECTBA — XUMUUYECKHE CBOMCTBA BELIECTBA;

HaAOJIO/IaTh ¥ OMKCHIBATh PEAKIIUN MEXKIY IEKTPOIUTAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUU;
IIPOBOJUTH OMBITHI, [TOATBEPIKAAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKUX BEILIECTB.

MeTal’lpe}]MeTl—[l)Ie pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

VYyamuiicst JOJDKEH ymems.

JIeJIaTh [IOMETKH, BBIITUCKU, IUTUPOBAHUE TEKCTA;

COCTaBIIATh NOKIIAT;

COCTaBJISATh HAa OCHOBE TeKcTa Ipaduku, B TOM yucie ¢ npumeHeHueM cpeacts MKT;

BJIAJIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCyXICHUE;

HCIO0JIb30BAaTh TaKOW BUJ MBICIEHHOTO (MI€albHOT0) MOJEIMPOBAHUSA, KaK 3HAKOBOE MOJETUpOBaHUE (HAa NMpUMEpe YpaBHEHUH peakIHii
JMICCOLIMAIINHU, HIOHHBIX YPaBHEHUN peakiuil, MOIypeakiiil OKUCIEHUS-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (TE3KC, apryMEHThI U (OpPMY J10Ka3aTeIbCTBA);

OCYILECTBIIATH NIPAMOE HHAYKTUBHOE 10KA3aTEIbCTBO.

JemoHcTpanum. VcnpiTaHue BEIIECTB U UX PaCTBOPOB Ha AJIEKTPONPOBOIHOCTh. 3aBUCUMOCTD AJIEKTPOIPOBOTHOCTH YKCYCHOW KUCIIOTHI OT

KOHIICHTpanuu. B3anMoeiicTBre 1uHKa ¢ cepoit, comstHoi kucinotol, xaopunom meau (II). ['openne maruusi.

JladopaTopHble onbITHI. 8. Peakiinu, xapakTepHbIe I pAaCTBOPOB KUCJIOT (COJITHOW MK CepHOM). 9. Peakunu, xapakTepHbIe ISl paCTBOPOB

mienouet (ruapokcu1oB HaTpust Wi kainus). 10. [Tonydenne u cBolicTBa HEPACTBOPUMOTO OCHOBaHUs, Harpumep ruapokcuaa meau (I11). 11. Peakmum,
XapaKTepHbIe JUIsl paCTBOPOB cosieil (Hampumep, aus xiopuna meau (I11)). 12. Peakiuu, xapakTepHble A OCHOBHBIX OKCHJIOB (Hampumep, JUIsl OKCUAa
kanpius). 13. Peakuuu, xapakTepHble sl KUCIOTHBIX OKCHJIOB (HallpuUMep, AJIsl YTJIEKUCIOTo rasa).

IIpakTuyeckas padora Ne 6. CBolicTBa KMCIIOT, OCHOBAHUI, OKCUJIOB U COJIEH.
IMpakTuyeckas padora Ne 7. Penienre skciepuMeHTaIbHBIX 3a/1a4.

IIpeameTHbIe pe3yabTaThl 00yUYeHUSs

VYyamuiics J0JDKEH ymems.:

06pau1aTLc;1 C JIaGopaTOpHBIM 06OPYﬂOBaHI/I€M " HarpeBaTCJbHbBIMU HpI/I60paMI/I B COOTBCTCTBHHU C IIPpaBUJIAMU TCXHUKU 6630HaCHOCTI/I;



BBITIOJIHATE MPOCTEHININE TPHEMbI 00pallieHus ¢ Ja0opaToOpHBIM 000pYI0BaHHUEM: JTAOOPATOPHBIM ILITATUBOM, CITUPTOBKOM;
Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SABJICHUSAMH, IPOUCXOAAIIMMHE C BEIIECTBAMH;

OTIMCBHIBATH XUMHUYECKUI SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) S3bIKA U A3bIKAa XUMUH;
JieTIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.
®  OTpeAeNsATh, UCXOI U3 YUeOHOH 3a/1a4H, HEOOXOJMMOCTh HEMOCPEACTBEHHOTO HITH ONIOCPEI0BAHHOTO HAOIIOICHUS;
®  CaMOCTOSTENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUS K YPOBHIO IOAI'OTOBKH BbIITYCKHHUKOB.

BLINYCKHUK HAVYHMTCSH:

* OTUCHIBATh CBOMCTBA TBEP/IBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BBIICISA UX CYIIECTBEHHBIC TPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHI0O M CBOWCTBAM, YCTAaHABJIMBATH IPUYUHHO-CIICJICTBEHHBIC CBA3W MEXIY JTAHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

* PAaCKpBIBAaTh CMBICJ OCHOBHBIX XUMHUUYECKHUX TOHSITHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHU HIIEMEHT», «IIPOCTOE BEIIECTBO», «CI0XKHOE
BEIIECTBOY, «BAJICHTHOCTbY, UCTIOJb3ysd 3HAKOBYIO CUCTEMY XUMUMU;

* ©300paxkaTh COCTaB MPOCTEUIUX BEIMIECTB C TMOMOIIBI0 XUMHUUYECKUX (OPMYJT M CYHNTHOCTh XMMHYECKHX PEAKIHUA C TMOMOIIBI0 XUMHUYECKUX
YpaBHEHUM;

* BBIYUCJISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, a TAKKE€ MACCOBYIO JIOJI0 XMMHYECKOTO AJIEMEHTA B COCTUHECHUSX
JUISl OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPAaBHUBATH 10 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIOTbI, COJIH;

* KJIaCCU(UITMPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIU 10 COCTaBY;

* MT0JIL30BAThCS JIAOOPATOPHBIM 0OOPYIOBAHHEM M XUMUUYECKOU MTOCYI0H;

* POBOJNTH HECJIOKHBIE XMMHUYECKHUE OMBITHI M HAOJMIOJCHUS 32 M3MEHCHUSMH CBOMCTB BEIIECTB B IIPOIECCE MX IPEBPAICHHH; COOII0IaTh
MpaBUJIa TEXHUKW OE30TIAaCHOCTH MPHY MTPOBEACHUH HAOIIOCHUH U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U IIEN0YH, MOJIB3YACh MHAUKATOPAMH; OCO3HAaBaTh HEOOXOAUMOCTh COOIIOACHUS Mep 0e30MacHOCTU
pu 0OpaIeHUH C KUCIOTAMH M IIEJI0YaMHU.

* pacKpeIBaTh CMbICH nepruoandeckoro 3akona Jl. . Menneneesa;

* OIMUCHIBATH U XapaKTePU30BaTh TAOIUYHYIO (HOPMY MEPUOANUECKON CUCTEMBbl XUMHUYECKHUX 2JIEMEHTOB;

* XapaKTEPU30BaTh COCTAB aTOMHBIX SJEP U PACIPEAECICHUE YUCIIA DJIEKTPOHOB IO 3JEKTPOHHBIM CIOSIM aTOMOB XMMHUUYECKUX DJIEMEHTOB MajlbIX
MIEPUOJIOB NEPUOINYECKON CUCTEMBI, a TAKXKE KM U KaJIbLIMS;

* pa3nauyaTh BUAbl XUMUYECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJIPHYIO U METAJUTMYECKYIO;

* 1300paXkaTh NMEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKUMHU CBSI3IMHU PA3HOTO BUIA,

* BBISIBJISITh 3aBUCUMOCTB CBOKMCTB BEILLIECTB OT CTPOCHUS UX KPUCTAIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJIINYECKHX;




* XapaKTepu30BaTh XMMHUYECKHE AJIEMEHTHl U MX COEJIMHEHHS Ha OCHOBE IIOJIOKEHUS JJIEMEHTOB B NEPHOAMYECKON CHCTEME M OCOOCHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUYECKOrO 3aKOHA M IEPUOJNYECKON CHUCTEMBI XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa; * 00bACHATH CYTh XUMHUYECKUX MPOLIECCOB U MX MPUHIMUITHAIBLHOE OTIMYUE OT (PU3NIECKUX;

* Ha3bIBATh [IPU3HAKYU U YCIIOBUS IIPOTEKAHNUS XUMHUECKUX PEaKLU;

* YCTAHABIIMBATH MPUHAIICKHOCTH XUMUYECKOHN PEaKIUy K OTPEACIEHHOMY THITY IO OJHOMY U3 KIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) TIO YHCITy U
COCTaBY MCXOJHBIX BEILECTB U MPOJYKTOB PEAKIMU (PEaKLUU COCTUHEHUS, PA3JIOKEHHUS, 3aMELLIeHUs] 1 00MEeHa); 2) MO0 BbIJAEIECHUIO WM MOIJIOIIEHUIO
TEIUVIOTHl (peakUuu SK30TEPMUYECKHE M JHJIOTEPMHUYECKHE); 3) N0 M3MEHEHHUIO CTENEHEHl OKHUCIIEHHS XUMHUYECKHX JJIEMEHTOB (peakuuu
OKHUCJIUTEIBbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH Ipolecca (peakuuu oOpaTuMble 1 HeOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS ICKTPOJUTUYECKON JHUCCOLMALMKA KHUCIIOT, IIEJI0YEH, COJIEH; MOJIHBIE U COKPAIIEHHBIE NOHHBIC YPAaBHEHMS PEaKIU
0oOMeHa; ypaBHEHHS OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKTHl XMMHUYECKMX peakuui mo (opmysiaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OINPEAEATh HCXOJHBIE BEIIECTBA IIO
(dbopmMynamM/Ha3BaHUSAM IPOAYKTOB PEAKIINH;

* COCTaBJISITh YPaBHEHMs PEaKIMil, COOTBETCTBYIOIIUX MOCIEA0BATEIBHOCTH («EMOUKe») MPEBPALIEHUN HEOPraHMYECKUX BEIECTB Pa3IMYHbIX
KJIACCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKHU, CBUAETEIBCTBYIOLINE O MPOTEKAHUN XUMHUYECKOH peakinu;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* OIIpENIENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIOT U LIEI0YEH 10 U3MEHEHHUIO OKPACKU MHIUKAaTOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEaKLUH, IOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEILECTB OTIEIBHBIX HOHOB

* OIPEAETATh NPUHAUICKHOCTh HEOPraHNYECKUX BELIECTB K OJHOMY U3 N3yYEHHBIX KJIACCOB/TPYII: METAJUIBI U HEMETAIJIbl, OKCUbI, OCHOBAHMUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAHUUECKUX COETUMHEHNUI N0 BaJIEHTHOCTSM UM CTEIEHAM OKHCIICHHS 3JIEMEHTOB, a TAKKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (U3UYECKUX U XMMHYECKMX CBOMCTB IPOCTHIX BEUIECTB (METAUVIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMU BTOPOTO U TPETHET0 IIEPUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOUCTBA, XapaKTEPHbIE /sl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE IS KAXKIO0Ir0 U3 KJIaCCOB HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKLUH, TOATBEPKAAIOINX XMMUYECKAE CBOMCTBA HEOPraHNYECKUX BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI U COJIEH;

* OIIPENENISATH BEIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENIbHBIN OanaHC (JUI1 M3y4EHHBIX PeakiMii) Mo NPeAoKEHHBIM CXeMaM peakiuii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKIAAIONINE XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUMThCS:
¢ I'paMOTHO O6paH_IaTBC${ C BEIlIECTBaMHU B IIOBCEIHEBHOM KH3HH,
¢ 0CO3HaBaThb HCO6XOI[I/IMOCTB CO6JIIOI[CHI/I$I IpaBUJI SKOJIOTUYCCKU 0e30ImacHoro IOBCICHUS B oxpy;xa}omeﬁ HpHpO,Z[HOfI cpeac;




* IOHUMATh CMBICT M HEOOXOIMMOCTh COONIOACHHS TPEINUCAHHM, MpeajaraeéMblX B WHCTPYKIMSAX IO HCHOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHWH U JP.;

* HCTIOJIH30BaTh MPHOOPETEHHBIE KIIIOYEBbIE KOMIETEHTHOCTH MPHU BBITIOJTHEHUH MCCIIEIOBATEIbCKUX MTPOEKTOB 0 U3YYEHHIO CBOICTB, CIIOCOOOB
IIOJIyYEHUS U PacllO3HABaHUS BEIIECTB;

* pa3BUBaThb KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOM U MMCbMEHHOM KOMMYHUKAIIMM IIPU padOTe ¢ TEKCTaMH yueOHUKa
U JOTIOJHUTEIBHOM JIUTEPATypOii, CIPABOYHBIMU TaOIHUIIaMH, TIPOSIBIIATH TOTOBHOCTh K YBOKEHHIO HHOM TOYKH 3PEHHsI IPU 0OCYKJICHUN PE3yIIbTaTOB
BBINIOJIHEHHOW paboThI;

* 00OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XMUMHYECKHX IMPOLECCaX, KPUTUUECKH OTHOCHTHCSA K ICEBAOHAYYHOW MH(OPMALUH,
HEZ0OPOCOBECTHOM peKiaMe, KaCaroIIeHCs UCIIOJIb30BAHUS PA3IMYHBIX BEIICCTB.

* 0CO3HABaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUH JUIs MPAKTUYECKOM IESTEIIbHOCTH YEI0BEKa,

* OIMCBIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaJln3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX NEPUOJUYECKOM CHUCTEMbl XMMHUYECKHUX D3JIEMEHTOB sl OOBSCHEHUS W MpPEIBHUJICHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMALTMOHHYIO KOMIIETEHTHOCTb [TOCPEICTBOM YIIIyOJeHHUS 3HAHUM 00 UCTOPUU CTAHOBJIEHUS XMMHYECKON HayKH, €€ OCHOBHBIX
MOHATHH, MEPHONYECKOr0 3aKOHA KaK OJIHOTO M3 BaXXHEHIIINX 3aKOHOB MPHUPO/IbI, @ TAKKE O COBPEMEHHBIX JIOCTH)KEHUAX HAYKU U TEXHUKU.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, MOATBEPKAAIONINX CYIIECTBOBAHNE B3aUMOCBS3U MEX/1y OCHOBHBIMHU KJIaCCAMHM HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM peaKiui;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAaKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCICHHS
3JIEMEHTOB, BXOSIINX B €70 COCTAB;

* BBISIBJIATH CYIIECTBOBAHHE I€HETUUYECKOM B3aUMOCBSI3U MEXK/y BEILIECTBAMU B PAJLY: MPOCTOE BEIIECTBO — OKCHJ — THIPOKCH] — COJIb;

* OPraHu30BbIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI M0 UCCIIEI0BAHUIO CBOMCTB BEIIECTB, HMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

Kanenoapno-memamuueckoe njianupoeanue no Xumuu, 8 kuacc,
(2uaca ¢ neoenro, ¢cezo 68 uacos), YMK O. C. I'abpuenana



Ne Ne ConepxaHue IporpaMMHOTO Ko | Jata IToBTOopenue | Jloma
ypOKa | ypoka | marepuana - HIHEE 3anmanus, popmupyromue Y'Y/l
o o yec 3aja- Hcnonb3oBa-
npen- | Teme TBO HUE peryis- | Imo3HaBa- | KOMMYHHU- | JUYHOCT nue UKT
MeTy ya- TUBHBIE | TENbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBeienne B xumuio (6 yacos)
1 1 BBoanslii nHCTpYyKTaX o Th 1 Ousuyeckue | 81, ®opmu- | ®opmu- | Popmu- dopmu-
pH paboTe B KAOMHETE XUMHH. CBOICTBA, yhp. 4 | poBaHUE | pOBaHUE | pOBaHHUE poBaHue
[Ipeamet xumun. BemecTna. dusngeckoe MOHSTUSA | YMEHHUS | YMECHHS WHTEpeca
TEJ0 o xumuu | HaOmoga | paboTarh | K
2 2 [IpeBparenus Bemects. Poib 1 ®usnueckue | 82,3 |mee Th, B Mapax, HOBOMY | BupryanbHas
XMMHWH B KU3HH YEJIOBEKA. CBOMCTBa posu B JieNaTh oTBeYaTh | mpeaMe- | mabopaTopust
3 3 IpakTuueckue padorbr: Nel. |1 AToMm c.174 | Ku3HH BBIBOJBI | Ha Ty. [Tpe3enTarus
«[Tpuémpr YyelioBeKa | mpu BOIIPOCHI
oOparenus ¢ 1ab0paTOPHBIM MPOBEAC | YUHUTEIS,
000pyTOBaHUEM HUU yMeHUe
4 4 [Tepuonnueckas cucrema 1 84 OMBITOB, | UCIIOJB30-
XUMHUYECKUX 3jieMenToB .M. yM€Hud | BaTh
MeHnpeneeBa. 3HaKU paboTaTh | XUMHUYECK
XUMUUYECKUX JIEMEHTOB. C KHUIO# | Wi SI3BIK,
5 5 Xumudeckue GopMyIIbl. 1 Haumensiee | 85 uc YMCHHC
OTHOCUTeNnLHAsA aTOMHAs 1 obmiee YIIp. nepuoju | paborarb
MOJIEKYJIIpHas Macca. KpaTHoOE, 1,4 4ECKOH c
aToM, CHUCTC- XUMHN4Yec-
MOJIEKYIIA MO. KO
MOCY/ION.
6 6 IIpakTnyeckne padorer: Ne2. |1 C.180
«Habmonenue 3a ropsieit
CBEUYOW»
Tema 2. AToMbl XUMHY€CKHX 3J1eMeHTOB (7 4acoB)
7 1 OcHOBHBIE CBEAECHHUS O 1 AToM. 86,7 ®opmu- | Gopmu- | Popmu- @®opmu- | [Ipesenrtanus
CTPOEHHMH aTOMOB. M30TOMBI Crpoenue pOBaHUE | pOBaHHE | pOBaHHUE poBaHHe
A7pa aToMa MNOHITHHA | YMEHHUS | yMEHUs MHTEpeca
8 2 CrpoeHue EKTPOHHBIX 1 ONeKTpoH 88, o cTpoe- | paboTath | ciymarh | K IIpesenTanus
000JI04Y€K aTOMOB. Ilepuon. 9c.52 | HUH c YUUTENA, KOHKpET-
I'pynma yop.2 | aToma, KHHUIOM, | BECTH HOMY




9 3 Honwl. Monnas xuMudeckas 810 XUMUYEC | YMEHHS JIUAJIOT C XAMHAYEC
CBSI3b. yop. 5 | ko UHTETPU | YYUTEIEM | KOMY
c.62 CBA3U U | pOBaTh U IPYTUMU | BJIEMEH-
10 4 KoBanenTHas cBsa3sb. 811, ee 3HAHUI yYaluMHu- | TY, [Tpesenrarus
ynp.2 | BUOax. u3 cal. IIOUCK
c.66 busuku JTIOTIOJTHU
11 5 Metannnueckas XuMU4ecKas 812 B TeNbHON | [Ipe3eHTarust
CBS3b. XUMHUIO. uHpopma
12 6 O000111eHNE U CUCTEMATH3AIIS 84-12 LIUH O [Tpe3enTamms
3HaHUU MO TeMe: K ATOMBI IToBTO HEM.
XHUMHYECKUX JIEMEHTOBY pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
13 7 KonTpoabHnas pa6ora Nel no
TeMe: «Amombl XUMULECKUX
9/1eMEHINOB»
Tema 3. IIpoctbie BemecTBa (5 4acoB)
14 1 [IpocTheie BemecTBa-MeTaILIbI. Owusnueckue | 8§13 ®dopmu- | YMmenue | YmeHue Osnane- | [IpezenTtarus
CBOMCTBa poBaHHe | paboTaTh | COTPYIHU | HUE
15 2 [IpocTblie BemecTBa-HEMETAILIBI. Ousnueckue | 8§14, IOHATHUA | C 4aTh ¢ HaBBIKa-
AnnoTponusi. CBOICTBa ymnp.3 | o MeTall- | yueOHM- | yUUTEIEeM | MU JUIs
16 3 KomuuectBo Bemecrsa. Mouib. OtHocurensH | §15, JIax, KOM, B IIOHUCKE MPaKTHU-
MousspHas macca. as aTOMHasi ¥ | ymp.l- | HEMeTan | JOomoyiHu | U cOope YECKOM
MOJIEKyJIApHa | 3 nax, TeNbHOU | MH(OpMAI] | AeATeNb-
sl MacChI KOJIM4YecC | JUTEpary | uw, HOCTH.
17 4 MonspHblii 00beM Ia3oB. KonuuectBo | 8§16, TBC pOii.TIepH | CIyIIaTh
BEIIIECTBA y1p. 1 R BCIICCT- oauycec- €ro.
2 Ba. KOH
18 5 Pemrenne 3amag mo Temam: Komunuecto | 815, CHUCTe-
«Monsapuuiii 06vem 2a3o8, BEIlECTBA, 16 MOH.
KOIUYEeCmeo 8euecmaa. MOJISIpHAs yrp.
Macca, 4-5,
MOJISIPHBIN c.85

00BeM,




IIOCTOSAHHAaA

ABoraapo
Tema 4. CoequHeHUs] XUMHYECKHX 3J1eMeHTOB (16 yacoB)
19 1 CreneHb OKUCIICHHUS. 1 817, Qopmup | YMmenue | YmeHue VYmenne | IIpesentanus
yap.l, | oBanue | pabortaTh | paboTaTth | UCHOJIb-
2 MOHATUSA | C B Mapax, B | 30BaTh
20 2 Baueiiime kaccbl OMHAPHBIX 1 818, 0 yuyeOHHU- | rpynmnax, | 3HaHus B
coeHenni. OKCHJIbL. ymp.l | CTEEHu | KoM, OTBEYaTh | OBITY.
4 OKHCIIe- | YMEHHE | Ha
21 3 OcHoBaHwUs. 1 819, HUS, COIIOCTAB | BOIPOCHI
ynp.4- KJIaCCOB JIATH, YYUTEIIA.
5 coeanHe | paboTaTh
22 4 Kucnotst 1 §20, | Hwi, c
ynp.3, | 4ucThIX | hopmyrta
5 BEIIECT- | MH.
23 5 Comn 1 §21 Bax U
24 6 Cocrasnenvie GOpMYyIT CONEN. 1 821, CMECsX.
ymp.2,
3
25 7 OG6OOIIEHNE U CHCTEMATH3AIIHS 1 [ToBTO
3HaHu# 1o Teme «Baxuelmue pHTH
KJIaCChI 6I/IHapHLIX COCﬂHHeHHﬁ)) OCHOB
HbIC
MTOHST
ust
TEMBbI
26 8 AMopdHbIe U KpucTayuinueckue | 1 AToM. 8§22 [Ipesenramus
BElIECTBA. TUIIBI Mouekyna
KPUCTAJUTMYECKUX PEIIETOK dusnueckoe
TEJO.
dusnueckue
CBOMCTBA
27 9 YuCThle BELIECTBA U CMECH. 1 Cwmecn. 823




Yucrele

BCIICCTBA

28 10 IMpakTuyeckas pa6ora Ne3. C.181

«AHaJM3 TIOYBBI U BOIBI»
Hucrpykraxk Th

29 11 MaccoBasi 015l KOMITOHEHTOB B Cwmecn. 8§24,

CMECH. Hucrteie yIp.
BeEllECTBA 2,4,7

30,31 | 12,13 | Perenue 3a1a4 Ha HAXOXKICHUE
MacCOBOM J10JIM KOMITOHEHTOB
CMECH.

32 14 IpakTuyeckas padora Ned. C.
«IIpuroroBneHue pacTBopa caxapa 185
C 3aJTaHHOM MacCOBOM J0JIeH
PacTBOPEHHOIO BEIIECTBAY
HUucrpykrax Th

33 15 O6001eHne ¥ CUCTEMaTH3ALUS
3HaHuUM o Teme: «CoeTMHEHUS
XUMHNYCCKUX DJIICMECHTOB.

34 16 KonTpoabHas padora Ne 2 o 813-
teMe «CoeqMHEHNI XUMUYECKUX 24
3JIEMEHTOBY» IToBTO

pHUTH
OCHOB
HBIE
MTOHST
ns
TEMBI

Tema 5. U3meHeHus1, npoucxoasiue ¢ BenecTsa 2 yacoB)

35 1 Du3HYECKHe SBICHUS B XUMHH. Crnioco6b1 8§25, ®opmu- | YMeHue | Ymenue VYmenue | IIpezenranus
pasnencHus ymp. 3 | poBaHue | paboTaTh | BECTH UHTETPH
cMmeceit MOHATHH | C JIMAJIOT, poBaTh

36 2 XUMHYECKHE SIBIICHUSL. 826 0 yueOHHU- | paboTaTh | MOJy4YeH

XHUMHYECKHE PEAKIIHH. XUMHUYe- | KOM, B Mapax, HBIC

37 3 3aKOH COXpaHEHUsI MaCChl 827, CKHX nepuoau | paborath | 3Hanus B | lIpeseHTanus

BCIIICCTBA. Xumudeckne y1p. peakuu- 4yecKOun C MpaKTH-

YPaBHEHHSL. 2-3 AX, UX cucre- yUUTENEM. | YECKOU
38,39, | 4,5,6 | Pacuérsl mo XMuMUYECKUM KomuuectBo | 8§28, THIIAX; MO, JKU3HH.
40 YPaBHCHUSM. BEIIECTBA. ymp.




MousipHas 2,3 YMEHMSI | alTOPUT
macca. nucaTh MOM
Momnspuslit peakuuu | paccraB-
o0BbeM u JeHUs

41,42 |78 THITBI XUMHYECKUX PEAKIIHIA. 2 829- | paccraB- | Ko3(du-

30 JSTH [IUEHTOB
ymp. ypaBHe- | B
1-2; HHE B XUMHYEC

43 9 CKOPOCTb XUMUYECKHX PEAKIHI. 1 §31- | xumHUeC | KUX
KaranuzaTops!. 32 KHX ypaBHe-

ymp. peakuuu- | HUsX;
2,6 X. yMEHHE

44 8 IpakTHyeckas padora Nes. 1 C.183 WHTETPU
« IIpu3sHakyu XUMHUYECKUX poBaTh
peakiuii» Uucrpykrax Th 3HAHUS

45 9 O600LIEHNE U CHCTEMATH3ALUS 1 Peaxuuu 825- u3
3HAaHUU MO0 TeMe «M3menenus, pa3lIoKEeHUs, 32 pusHKu
npoucxoosauue ¢ 6eujecmeamu. coemnuenns, | I10BTO B

oOMeHa, pHUTH XHUMUIO.
3aMenIeHUs OCHOB

HBIE

MOHST

us

TEMBI

46 10 KourposbHasi padora Ne3. o 1
TEME ((HS’MeHeHu}l, npoucxodﬂmue
C seugecmeamu,

Tema 6. Teopus 3J1eKTPOJIUTHYECKOM TUCCONUANUN M CBOHCTBA KJIACCOB HEOPraHUu4YecKux coequnenuii (19 yacon)

47 1 PacrtBopeHnue kak (pU3MKO — 1 HNonHas 834 ®opmu- | Gopmup | Popmupo | Popmup | Ilpesentanus
Xumpdeckui npomnecc. Turbr CBS3b. pOBaHUE | OBaHUE BaHUe OBaHue
pacTBopoB. [ToBTOPHbIH KoBanenrHas MOHATUN | YMEHUA | YMEHUS yMEHUs
MHCTpyKTax 10 T.b. HETOJISIpHAS 0 paboTath | paboTaTh | MHTETpU

Y TIOJISIpHAS pacTBo- | C WHJIUBHUIY | pOBAaTh
cBA3b. MOHBI pax, y4eOHUK | aJlbHO U B | 3HAHMS O

48,49 | 2,3 DNeKTpONUTHYECKas JUccouuanus | 2 Kucnora 835- DIIEKTPO- | OM, napax, pacctBO- | IIpe3enranus

(O) u reopust OJ1 36, JIATHYEC | aTOPUT | COTPYAHH | pax,




yrp.
1,4,5
50 4 HoHHble ypaBHEHHS PEAKIHI OcHoBaHue 837,
ymp.2,
5
C.237
51 5 VY CaoBHst MPOTEKAHUS XMMHYECKUX §32,3
peakuuii MeX1y pacTBOpaMu 7
SJIEKTPOJIUTOB 10 KOHIIA C.240
52-53 | 6-7 Kucnors B cBeTe TO/] 838,
yup.
3,4
54-55 | 8-9 OcnoBanus B cBete TDJ] 839,
yup.
3,5
56 10 OKcuIbl, UX KIacCU(pUKALMS 1 840
CBOHCTBA. ymp. 3
57 11 Comnn, ux CBOMCTBA. 841
yup.
2,5
58 12 enernyeckas CBsI3b MEXKIY 842,
KJIacCaMu HEOPraHHYECKUX yIIp.
COCTMHEHHUH. 2.4
59 13 IpakTuyeckas padora Ne6. C.241
«CBolicTBa KHCJIOT, OCHOBAHHH,
OKCUJIOB U coseil». Muctpykrax Th
60 14 O06001LIEHNE B CUCTEMATU3ALUS IloBTO
3HaHui no teme: «PacTBopenue u PHUTE
pacTBOPbI». HOHSIT
ue 00
HOHH
BIX
peaxiy
HSIX
61,62 | 15,16 | OxucnurensHo- §43
BOCCTaHOBHUTEIIBHbIE PEAKIIMU ymp.

(OBP).

1,7

KOM
JHCCOIH
aruu,
HOHHBIX
ypaBHe-
HUSAX,
KHCIIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEIBHO-
BOCCTaHO
BUTEIb-
HBIX
peaku-
SIX.

MaMH
COCTaBJIC
HUS
HOHHBIX
ypaBHEH
il U1
paccTa”o
BKH

K03 pu-
IIUEHTOB
B
OKHCJITH-
TEJIBHO-
BOCCTaHO
BUTEIIb-
HBIX
peaKkuuu-
SIX.

4aTh ¢
YUUTENEM,
yYMEHHE
3aJaBaThb
BOIIPOCBHI.

KHUCJIO-
Tax,
OCHOBa-
HUSX,
COJISIX U
OKcHJIax
B
MMOBCEI-
HEBHYIO
KU3Hb.

[Ipe3enTanus

[Ipe3enTanums

[Ipe3enTanms

[IpezenTanms




63 17 CBo¥icTBa IPOCTBIX U CIOKHBIX 1 TToBTO
pemtectB B cBere TOJl u OBP PHTH
IIOHAT
ue o0
HUOHH
bIX
peaxi
niax

64 18 IMpakTuyeckas padora Ne7. 1 C.242
Penrenne OKCIICPUMEHTAJIbHBIX
3aaa4 1o Teme: «OBP»

HNucrpykraxk Th
65 19 OG600IIEHHE U CHCTEMATH3AIUS 1 IToBTO
3HAHHUM MO TeMe «PacTBopeHue. pHTB
PactBopsl. CBOICTBa pacTBOPOB OCHOB
SJICKTPOJIMTOB, HOHHBIC ABHCHMUA,
OBPZI.) P HBIC
MOHST
us
TEeMBI
66 20 Hrorosasi KOHTpPoOJbHas padora | 1
Ned 3a kype xumun 8 kimacca
67,68 | 21,22 | AHamu3 UTOTOBOM KOHTPOJIBLHOM 2 C.044

pabortsl. [lopTperHas ramepes
BEJIUKUAX XHMHUKOB.

Ilnannpyembie pe3yabTaThl H3yUYeHHUS Y4eOHOr0 MpeaMeTa.

B PE3YyIbTATC U3YUCHUA XUMUHU HA 0a30BOM YPOBHC YUCHUK JOJIZKCH




3HATH/MIOHUMATH:

® XHMHYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX DJIEMEHTOB, (DOPMYJIbI XUMHUYECKHUX BEIICCTB, YPABHCHUS XUMHUCCKUX PEaKIU;

® BaXHEHIINE XUMHYECKUE MOHSATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE AaTOMHAsl U MOJICKYJISipHasi MacChl, HOH,
QJUIOTPOTIUSI, U30TOIbI, XUMUYECKAsl CBSI3b, JIEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN
00BeM, BEIIECTBA MOJICKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOSHUSI, PACTBOPEHI, JIEKTPOIUT M HEITIEKTPOIUT, SICKTPOIUTUYECKAS JUCCOLIHAITHS,
OKHCJIUTE]Thb U BOCCTAHOBHTENIb, OKHCIICHUE W BOCCTAHOBJICHHE, TEIIOBOH A((EKT peaKIMu, CKOPOCTh XUMHUYECKOW PEaKIMH, KaTallu3,
XHUMHYECKOE PaBHOBECHE, YTIIEPOIHBIN CKeJIeT, (GYHKIIMOHAIBHAS TPYIITa, H30MEPHs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMUHU: COXPAHEHHUS MACCHI BEIIECTB, TOCTOSHCTBA COCTaBa, IEPUOINUECKHI 3aKOH;

OCHOBHBIE€ TEOPHH XUMHU: XUMUUECKOU CBSI3U, MEKTPOIUTUIECKON AUCCOLMALINH, CTPOCHUS OPraHUUYECKUX COCTUHEHU;

BOKHEHINIME BEIIECTBA W MaTepUalbl: OCHOBHBIC METAJIBI M CIUJIABBI; CEpHasi, COJISTHAs, a30THAs U YKCYCHAas KUCJIOTHI; IIEJIO0YM, aMMHAK,
MUHEpaJbHbIE yIOOpEeHMs, METaH, 3TWJIEH, alleTWJIeH, OEH30J, ATaHOJ, >KUPbI, MbUIa, TIIOKO3a, caxapo3a, Kpaxmaj, KJIeTdaTka, OeKu,
HMCKYCCTBEHHBIC M CHHTETHUECKHE BOJIOKHA, Kay9yKH, TJIaCTMACCHI;

yMeTh:

® HAa3bIBATh: 3HAKU XUMHYECKHUX JIEMEHTOB, H3yUYCHHBIC BEIIECTBA M0 «TPUBHAIBHON» WM MEKyHAPOIHOW HOMEHKIIATypE;

e omnpeaessiTh. BaJEHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKHUX DJIEMEHTOB, THUIl XMMHUYECKOW CBS3M B COCTUHEHUSX, 3apsii MOHA, XapaKTep
Cpenbl B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX COCTUHEHHM, OKUCITUTENh M BOCCTAHOBUTEIh, MPUHAJICKHOCTh BEIIECTB K PA3TMYHBIM Kaccam
OPraHU4YeCKUX COCTUHECHUN;

® XapaKTepHU30BaTh: 3JIEMEHTHl MajblX MEPUOJIOB MO HX IMOJOXKEHUIO0 B mepuoanueckoi cucteme [[.M.MenneneeBa; obmiue XuUMHUYECKHE
CBOWCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKHX M OPraHUYECKUX COECJAMHEHMI; CTPOCHHE M XMMHUYECKHE CBOMCTBA
M3YYEHHBIX OPTraHUYECKUX COCAUHEHUM;

e OOBSICHATH. 3aBUCUMOCTh CBOKMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHS; NPHUPOAY XHUMHUYECKOW CBs3M (MOHHOW, KOBAJICHTHOM,
METaJTNYECKO ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIIUK U MOJIOKEHUS XMUMHUYECKOT0 PABHOBECHUS OT Pa3IMUHbIX (JaKTOPOB;

¢  BBINOJHATh XUMHUYECKHUI 3KCIIEPUMEHT IO PACIIO3HABAHUIO BAKHEMIINX HEOPraHWYECKHX (KHCIOpPOJ, BOJIOPOJ, YIJICKUCIbIN ra3, aMMHUaK,
PacTBOPBI KUCIIOT U IIeN0oueH, XI0pHua-, Cylb(at -, KapOOHAT-HOHBI, HOHBl aMMOHHS) U OPraHUYECKUX BEIIECTB;

e BBIYMCJIATH: MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIeMEHTa Mo (opMylie COeIMHEHUS, MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA B  PacTBOPE,
KOJIMYECTBO BEIECTBA, 00BEM UM MacCy pEeareHTOB WM MPOIYKTOB PEaKIHH.

® MPOBOAUTH CAMOCTOSITENBHBIN MOUCK XUMUYECKOW HH(POPMAIIH C UCHOIB30BAHUEM PA3IMYHBIX HCTOUYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHUH,

KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); MCMOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Ui 00paOOTKH U Mepeadyd XUMHYECKON
nH(OPMALIUY U ee MPEICTABICHH B pa3TUYHbIX (hopMax;

HCIO0JIb30BATh NPHOOpPEeTEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1esITeJIbHOCTH U MOBCEJHEBHOM KM3HM JUISA:

00BSCHEHUS! XUMUYECKHUX SIBICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

ONpeieJICHUsI BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIIEHUI B Pa3JIMYHbBIX YCIOBUSAX U OLIEHKH MX MTOCIEICTBHIA;

9KOJIOTUYECKHU T'PAaMOTHOT'O MOBEJCHUS B OKPYKaIOIIEH Cpelie;

OLIEHKH BIIUSIHUSI XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CpeJibl Ha OPTaHU3M YeJIOBEKa U IPYrue KUBbIE OPraHU3MBbI;

0€30MacHOTO OOpAIEHHUs C TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM;

MPUTOTOBIICHUS PACTBOPOB 3aJaHHON KOHIIEHTPAIMH B OBITY M Ha TPOU3BO/ICTBE;



® KPUTUYECKOU OLIEHKH JIOCTOBEPHOCTU XUMHUECKOW MH(POPMALINH, TOCTYMAIOIEH U3 Pa3HbIX HCTOYHUKOB.

JIOKyMeHTHI:

7. Tlpuxa3 MunoOpuayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxkaenuu u BBeneHun B aeiicreue ®I'OC OOO0»

[Tpuka3 MunoOprayku ot 17.05.2012 Ne 413 «O06 yrBepxkaenun u BBenenuu B Aeiictue ®I'OC cpennero( momHOro) odmero oopa3oBaHms»

[Mucemo MunucrepcTBa o0pazoBanus U Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBeneHnn enepaibHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX

CTaHJapTOB 00IIero oopa3zoBaHUs»

10. Ilpuka3z Munooprayku Poccuu ot 7 utonst 2012 r. Ne 24480 «O0 yTBepxaeHuH (henepanbHOro rocyAapcTBEHHOI0 00pa3oBaTe/IbHOTO CTaHAapTa
cpenHero (TIOIHOT0) 00IIero 00pa3oBaHUsD»

11. denepanbHOro rocyaapcTBEHHOrO 00pa30BaTEILHOIO CTaHapTa OCHOBHOI'O 00IIIero oOpa3oBaHus (prka3 MUHUCTEPCTBAa 00pa30BaHMs U HAY KU
Poccwuiickoit ®emeparnu ot 17 mexabps 2010 r. Ne 1897)

12. IIpumMepHBIe MPOrpaMMEI 1O Y4eOHBIM IIpeaMeTaM (eiepatbHOro 6a3uCHOrO Y4eOHOro IIaHa.

© o

Pexomenayemas aureparypa.
1. Jlurepartypa, ucnojib3yemMasi yauTeyiem:

- OCHOBHas 1umepamypa

1. T'abpuensu O.C. I[Iporpamma kypca xumun 11 8-11 kitaccoB 001eo0pa3oBaTebHBIX yupexkaeHuid. — M.: Jlpoda;

2. I'abpuensa O.C. Xumus: 8 knacc : ydeOHHK 171 001eoOpazoBarenbHbIX yupexaeHuii. — M.: JIpoda.

- OONONHUMENbHAS TUMepamypa

1. Tabpuensu O.C. U3yuaem xumuto B 8 KiI.: nunaktudeckue Mmarepuansl / O.C. 'abpuensH, T.B. Cmupnosa. — M.: biuk mutroc

2. XuMmus: 8 KJ1acc: KOHTPOJIbHBIE U ITpoBepodHbIe padoThl K yueOunky O.C. ['abpuensna «Xumus. 8 kiace» / O.C. I'abpuensa, I1.H. bepezkun, A.A.
VYmaxkoBa u 1ip. — M. : JIpoda;

3. I'abpuensu O.C., Bucko6oitnukoBa H.I1., AmykoBa A.B. HacronpHas kaura yuutens. Xumus. 8 ki1.: Meroaudeckoe nocodue. — M.: [Ipoda;

4. I'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumuueckwnii skciepuMeHT B 1koJie. 8 kinacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - ogMH W3 Jy4mIUX CAaWTOB PYCCKOSI3BIYHOTO XMMHUYECKOTro VHTepHETa OpPHEHTUPOBAHHBIM Ha y4YUTENs U
y4eHUKa, IperoaBaTelis U CTyACHTA.

2. Jlurepatypa, pekoMeHayeMasi 1JIsl y4aluXcs.
- OCHOGHAA TUMepamypa
Iabpuensu O.C. Xumust: 8 kacc : yueOHUK A7isi 001eo0pa3oBaTenbHbIX yupexaeHuit. — M.: Ilpoda.
- 0onoIHUMENbHAS TUmepamypa
1. XKypnan «Xumus B IIKOJIEY;
2. Kontpen - Xumus s Beex (http:/kontren.narod.ru). - nuHpOpManmoHHO-00pa30BaTeNbHbIM CAUT Ul TE€X, KTO U3y4aeT XUMUIO, KTO €€ MPEeIoJIaceT,
JUIsL BCEX KTO MHTEpECYeTcss XUMUeil.



3. Anxumuk (http://www.alhimik.ru/) - onuH M3 Jy4IIMX CAWTOB PYCCKOS3BIYHOTO XMMHUYECKOTO MHTEpHETa OpUMEHTHPOBAHHBIA HA YUYHUTENS U
YUYCHHKa, IPEToIaBaTelsl U CTYJCHTA.
4. DHIMKJIONEANYECKUH CIIOBAph FOHOIO XMMHKA

3. Meauapecypchbil.
— CD «Heopranuueckasi XuMHs», U3AATEIBCTBO «YUUTEIIb)
— (D «lIxona Kupunna u Medoaus», U31aT€IbCTBO «YUUTENb
— Xwuwmus. [Ipocsemenne «Heopranuueckast Xumus»,. 8 kiacc. (Ha 2-X IUCKax)
—  Xumus (8-11 kinacc). Bupryansnas naboparopus (yaeOHOE IEKTPOHHOE U3/IaHHE)
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