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[TOACHUTEJIbHAA 3AIINMCKA

Pabouas nmporpamma yueOHOTro Kypca o XuMuu 1iis 8 kinacca paspadbotana Ha ocHoBe @PI'OC BTOpOro mokoJeHus1, IPUMEPHOH MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus 1o xumuH (0a30BbIH ypoBeHb) 1 aBTopckor mporpammsl O.C. 'abpuensua (I'abpuensa O.C. mporpamma Kypca xumun i 8-11 kimaccos
o0meoOpazoBaTenbHBIX yupexaenuit M: poda,2010r).

[Iporpamma paccuntana Ha 68 yacos (2 4aca B Hezemto). JlanHas mporpaMMa KOHKPETH3UPYET COJepKaHue CTaHaapTa, JaéT pacipeaesieHne y4eOHbIX YacoB 10
paszzenaM Kypca, OCIeA0BaTeIbHOCTh U3YUECHHUS TEM H PA3JIENIOB ¢ YIETOM MEKIPEAMETHBIX U MMPEIMETHBIX CBS3EH, IOTHKH y4eOHOTr0 MpoLiecca, BO3PACTHBIX
0COOCHHOCTEH yJamnuxcs.

Xumusl, KaKk 0JJHa U3 OCHOBOIIOJIATAIOINX 00JacTel eCTECTBO3HAHUS, SIBIISIETCSI HEOTHEMIIEMOM 4acThi0 00pa30BaHMs MIKOJIBHUKOB. Kax bl UenoBeK KUBET B
MUpE BEIECTB, IO3TOMY OH JOJKEH UMETh OCHOBHI (DYHIAMEHTABHBIX 3HAHUH IO XUMHHU (XUMHYECKasi CUMBOJINKA, XUMUYECKUE TTOHSTHUS, (DaKThI, OCHOBHBIC
3aKOHBI ¥ TEOPHH), IO3BOJIIOLINE BBIPA0OTaTh NPEACTABICHHS O COCTaBE BEIIECTB, UX CTPOCHUH, IPEBPAILIECHUSX, IPAKTUIECKOM HUCIIOJIB30BaHHUH, a TAKXKE 00
OIIACHOCTH, KOTOPYIO OHU MOTYT IPEACTaBIIATh. V3yuast XUMHUIO, yUaIuecs y3Hat0T O MaTepHaIbHOM €AMHCTBE BCEX BEILECTB OKPY’KAIOIIEr0 MUpA,
00YCIIOBIEHHOCTH CBOWCTB BEIIECTB MX COCTABOM U CTPOCHHEM, TO3HABAEMOCTH U MPEJCKa3yeMOCTH XHMUIECKUX sBIeHUH. 3ydeHne cBOMCTB BEIIECTB U X
MpeBpaIeHui CIOCOOCTBYET Pa3BUTHUIO JIOTHIECKOTO MBIIIICHHS, a IPAKTHUECKast padoTa ¢ BEIIECTBaMU (J1a00pPaTOPHBIE OMBITHI) — TPYAOIIO0HIO, aKKyPATHOCTH U
cobpannocty. Ha mpumepe xuMun yyaiuecs mojyvaroT IPEACTaBICHUS O METOAAX MO3HAHUS, XapaKTEPHBIX IS €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U
TEOPETUUECKOM).

Pabouas mporpamma y4eOHOTO Kypca XHMHUH JUIsl 8 Kitacca COCTaBlieHa Ha OcHOBe [IprMepHOii porpaMMBl OCHOBHOTO 00IIero 00pa3oBaHus IO XUMHUH
(6a30BbIi ypOBEHB) U IPOTPAMMBI Kypca XUMHH TSI yUaluxcs 8 KiaccoB o0meodpazoBaTensHbIX yupexaeHuit apropa O. C. ['abpuensnaa (2010 roma).
[Iporpamma paccuntana Ha 68 9acoB (2 yaca B HEZIEIIO), B TOM YHCIIE Ha KOHTPOJIbHBIE paboThI- 4 yaca, MpaKTHYECKHE paOOTHI —7 4acoB.

CopeprxkaHue IporpaMMbl HAIIPaBJICHO Ha OCBOSHUE yUaIlIMMUCS 3HAHUH, YMCHHI U HABBIKOB Ha 0A30BOM YPOBHE.

Henu nzydyenust xuMuu B 8 Kiacce:
e OCBOCHHE BXHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMUH, XHMUYECKOH CHMBOJIUKE;
o OBJIAACHUC YMCHHUAMUA Ha6JIIOI[aTL XUMHUYCCKHUC ABJICHUSA, TIPOBOJUTH XUMHUYECKHUI SKCIICPUMCEHT, IIPOU3BOAUTH PACYCThl HAa OCHOBE XUMHNYECKUX (1]OpMy.]'I
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIM;
e  pa3BUTHE NO3HABATEJIbHBIX HHTEPECOB U HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B MpoLiecce NPOBEACHNS XUMUUECKOTI0 3KCIIEPUMEHTA, CAMOCTOSITEIILHOTO
HpI/IO6peTeHI/IH 3HAaHUM B COOTBETCTBHUH C BO3HUKAKIINUMHU ) KU3HCHHBIMHU HOTpe6HOCT)1MI/I;
o BOCITUTaAHMWE OTHOUICHHA K XMMHUH KaK K OTHOMY U3 ®YHHaMeHTaHBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA U JIEMCHTY O6IHe‘IeJIOBe‘IeCKOI>'I KYJIBbTYPbI;
e [PUMEHEHHE MOITYYEHHBIX 3HAHUN M yMEHHH AJ1s1 0€3011acHOI0 MCIOIB30BaHUs BELIECTB M MAaTEPHAJIOB B OBITY, CETILCKOM XO3SIMCTBE U Ha IPOU3BO/CTBE,
pelIeHHs NPaKTUYECKUX 3a/1a4 B IOBCEAHEBHOMN JKU3HH, IPEAYNPEKICHUS SIBICHUN, HAHOCAIIMX Bpe 3J0POBBIO YEJIOBEKA U OKPYKAIOLIEH cpejie.
3anaqu:
1.CopmMupoBath 3HaHHE OCHOBHBIX MOHATHI U 3aKOHOB XHMUH;
2.BocrinThiBaTh 00IIEYETIOBEUYECKYIO KYJIBTYPY;
3. Vuuts Ha6HIO)IaTI), IMPUMECHSATH ITOJIYYCHHBIC 3HAHUA HAa IIPAKTUKE.
JIMYHOCTHBIMU pe3yNbTaTaMH U3yUeHHS TIpeiMeTa « XUMUs» B 8 KJIacce SIBISIFOTCS CIIEIYIOIINE YMEHUS:
e 0OCO3HaBaTh EAMHCTBO M LEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €r0 II03HABAEMOCTH H 0OBSICHUMOCTH Ha OCHOBE AOCTHXCHUI HAYKHU;
e  IIOCTENEHHO BHICTPAaNBATH COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH M TOTOBHOCTH K CAMOOOPa30BaHUIO, B TOM YHCIIE U B paMKax
CaMOCTOSITEIbHOMN JCATCIIBPHOCTH BHE IIKOJIbI,
e  OLCHMBATH KU3HEHHBIC CUTYAL[H C TOUKU 3pEeHUs 0€30MacHOro oopasza XKHU3HU U COXPaHEHHS 3[J0POBbS;
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®  OLCHMBATH SKOJIOTHYECKUH PUCK B3aMMOOTHOILIECHUH YelIOBEKa U MPHUPOIBI.
e (QopMHPOBaTH IKOJIOTMUECKOE MBIIIICHHE: YMEHHE OLICHUBATH CBOIO JESITEIBHOCTh M MOCTYIKHU IPYTUX JIOJIEH ¢ TOUKH 3PEHHUSI COXPaHEHHSI OKpPY Karomen
CpeIBI - TapaHTa JKU3HU U OJaromnonyqns JoAei Ha 3emire.
MertanpeaMeTHBIMH pe3yIbTaTaMy U3ydeHHs Kypca « XuMus» sSBisieTcs (opMHUpOBaHUE YHUBEPCATBHBIX YaeOHBIX neiictamii (VY [).
Pecynamuenvie YVII.
CaMOCTOSITETFHO OOHAPYKUBATh M (POPMYIIHPOBATH yIeOHYIO IPOOIEMY, OMIPEENATh [EeNb yIeOHO! NeATEIbHOCTH;
BBIIBUTATh BEPCUH PEIICHHUS MPOOIeMBbl, 0CO3HABATh KOHEYHBIN Pe3ybTaT, BEIOUPATh U3 MPEIOKEHHBIX U HCKATh CAMOCTOSITEIFHO CPEACTBA JOCTIKEHUS TIeIH;
COCTaBIATH (MHANBHUIYaIbHO WIH B TPYIIE) MJIaH PELICHUs MPOOIeMBbl;
paboTas 1o miaHy, CBEpATh CBOH ACHCTBUSI C LETbIO U, TPH HEOOXOJUMOCTH, HCIIPABJISITH OLTHOKH CaMOCTOSATENBHO;
B JIAJIOTE C YYUTEIEM COBEPIIIEHCTBOBATH CAMOCTOSTENILHO BRIPA0OTaHHBIE KPUTEPHH OIICHKH.
Iloznasamenvuvie YYJI:
aHaJIM3MPOBATh, CPABHUBATD, KITACCU(PHULIUPOBATH U 00001IaTh QPAKTHI U SBJICHHS. BBISABIATE IPUUMHBL M CIEACTBUS POCTHIX SBICHUH.
OCYIIIECTBIISITH CPAaBHEHHE, KIaCCU(DHUKAIINIO, CAMOCTOATEIHHO BRIONPAs OCHOBAHUS M KPUTEPUH JIJISl YKa3aHHBIX JIOTHUECKUX OTIePAITHiA;
CTPOUTH JIOTHUECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBICHNE TIPUIMHHO-CIIEICTBEHHBIX CBSI3EH.
CO3/IaBaTh CXEMAaTUYeCKHE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTa.
COCTaBJIATH TE3UCHI, PA3JIMYHBIC BUABI IIJIAHOB (HpOCTBIX, CJIOXKHBIX " T.H.).
MpeoOpa3oBEIBATh HHGOPMAIMIO W3 OJAHOTO BHA B APYTo (TaONHITy B TEKCT U TIP.).
YMETH ONPCACIIATE BO3MOXHBIC NCTOUYHHUKHU HCO6XOZ[I/IMI>IX CBeILCHHﬁ, IMPOU3BOJUTH IMTOUCK I/IHq)OpMaHI/II/I, AHAJIM3UPOBATHL U OLICHUBATDH eé JOCTOBCPHOCTD.
Kowmynuxamuenvie YVJI:
CaMOCTOSITEIbHO OpTraHU30BHIBATh YI€OHOE B3aMMOICHCTBHUE B TPYIIIE (OMpeAeIsaTh 00IIre N, PacTIpeAeIsATh PO, JOTOBAPUBATHCS PYT C APYTOM U T.1I.).
[IpenMeTHBIMU pe3yNbTaTaMy U3YYCHUS IPEIMETA SBISIOTCS CIEAYIOINEe YMEHHS:
OCO3HAHHUE POJIH BEIICCTB:
- OTIPEJICIISATH POJIb PA3IMYHBIX BEIIECTB B IIPUPOJIE U TEXHHKE,
- 00BSCHSTH POIIb BEMIECTB B UX KPYTOBOPOTE.
paccMOTpeHre XMMUYECKHX MPOIIECCOB:
- IPUBOJIUTH NIPUMEPHI XUMUYECKHUX IIPOLECCOB B IIPUPOJIE;
- HaXOJIUTh YEPThI, CBUAETEIHCTBYIOIIHE 00 OOIINX MPU3HAKAX XUMUYECKHUX TIPOIIECCOB M UX Pa3THUUSIX.
HMCIOJIb30BaHNE XUMHUUECKUX 3HAHUH B 6[)ITy:
— 00BSACHATEL 3HAYEHHE BCIICCTB B )KU3HU U XO3SIUCTBE YEJTOBEKA.
0OBSCHATH MU C TOYKH 3PEHHS XUMHH:
— MIEPEYHCIIATh OTIINYUTEIHHBIE CBOWCTBA XUMUYECKHUX BEIIECTB;
— pa3jim4aTb OCHOBHBIC XUMHWYCCKHE IPOLIECChI;
- ONIPEIEIIATH OCHOBHBIE KJIACCHI HEOPTAHMUYECKHUX BEILECTB;
- IOHUMATh CMBIC XUMHUECKUX TEPMHHOB.
OBJIAICHUE OCHOBAMHU METOAOB ITO3HAHUSA, XapaKTCPHBIX JIJId €CTCCTBECHHBIX HAYK!:
- XapaKTepH30BaTh METO/Ibl XUMUYECKOW HayKH (HaOIr0IeHre, CpaBHEHHE, SKCTIEPUMEHT, U3MEPEHNE) M UX POJIb B TIO3HAHWUU MPUPOJIBI;
- IPOBOJUTH XUMHUUYECKHUE OTBITHI U 3KCIIEPUMEHTBI U OOBSCHSITD UX PE3yJbTATHL.
YMEHHUE OLICHUBATh [TOBEJICHUE YEJIOBEKA C TOUKH 3PEHUS] XUMUYECKOI 0e30MaCHOCTHU 110 OTHOIIEHHIO K YEJIOBEKY U MPUPOJIE:
- UCIIOJIb30BAaTh 3HAHUA XUMUU TIPU CO6JHOI[€HI/II/I IIpaBUJI UCIIOJIb30BAHUA OBITOBBIX XUMHUYECKUX nperapaTrosB;
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— pa3nuyaTth OMacHbIe U 0E30IaCHbBIC BEIIECTRA.

Pabouas mporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPHYECKOTO MOAX0Aa. DTO JOCTUTACTCS IIyTeM BBIWICHEHHUS TUAaKTUIECKON eTMHHUIIBI — XUMHYECKOTO
3JIEMEHTA - ¥ JaJbHEHIIEeM YCI0)KHEHUH U PaCIMPEHNH €€: 3[eCh TAKOBBIMU BBICTYNAIOT (JOPMBI CYLIECTBOBAHUS (CBOOOIHBIE ATOMBI, IPOCTHIE U CIIOKHBIE
BelIecTBa). B mporpaMMe y4YWTHIBaeTCS pealn3anis MeXIIPEIMETHBIX CBs3el ¢ KypcoMm (pusuku (7 xitacc) u 6uonorun (6-7 KIaccel), Tie AaeTCs 3HAKOMCTBO C
CTPOCHUEM aToMa, XUMUYECKOW OpraHu3alueil KJIeTKH U ImporeccaMi 0OMeHa BEIeCTB.

OcHoBHOI1 popMoii opraHu3anu y1eOHOTo Mmpolecca IBIsSeTCs KIIaCCHO-ypOUYHas cucTeMa. B KadecTBe MOMOMHUTENBHBIX (DOPM OpraHU3alui 00pa30BaTEIbHOTO
Ipolecca UCHOIb3YeTCs CUCTEMa KOHCYJIbTAllHOHHON TOAJIEPKKH, MHIMBULYaJIbHbIX 3aHATUH, CAMOCTOSITEIbHAS pa00Ta yYaIXCsl C UCTIOJIb30BAHUEM
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOIOTHH.
[Ipeobnanaromei GopMON KOHTPOJISI BEICTYMAIOT MUCHbMEHHBINA (CaMOCTOSITENbHBIE M KOHTPOJIBbHBIE Pa00THI) U YCTHBIH Oompoc (codeceJoBaHNe).

HcxonHpiMu JOKYMEHTaMHU IJ151 COCTABJICHUS IPUMeEpa pabodel IporpaMMbl SIBUIIHCH!
[Tpuka3 Muno6praayku ot 17.12. 2010r. Ne 1897 «O6 yrBepkaenun u BBeaenun B aericteue GI'OC OO0»
[Tpuka3 Muno6prayku ot 17.05.2012 Ne 413 «O6 yrBepxxaennn u BBeaenun B aelictue ®I'OC cpeanero( moaHoro) odmero oopasoBaHus»
[Tucemo Munuctepcta obpazoBanus u Hayku PO ot 19 ampens 201 1. Ne03-255 «O BBenennu ¢enepaibHBIX TOCYAApCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHIIaPTOB O0IIEro o0pa3oBaHUs)
[Tpuka3z MunoOpuayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yTBepxkaeHUN (eIepaibHOr0 roCy1apCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIAPTa CPEIHETO
(mo1HOTO) 001IIEr0 0Opa30BaHMS
denepalbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENHFHOIO CTAHIAPTa OCHOBHOTO 00IIero obpa3oBanus (iprka3 MuHHCTEpCTBa 00pa3oBaHus ¥ Hayku Poccuiickoit
®deneparmu ot 17 mexadbps 2010 r. Ne 1897)
[TpumepHBIe TporpaMMEI 10 yueOHBIM TipeaMeTaM (eepaabHOro 0a3ucHOro y4eOHOTo TIIaHa.

3a ocHOBY paboueli mporpamMmbl B3sTa mporpamma Kypca xumuu i 8-11 xiaccoB obmeodpazoBarensHbIX yupexaenuii (aBtop O.C. 'abpuensn),
pexomeHmoBaHHas JlemapTaMeHTOM 00pa30BaTeNbHBIX IPOTPaMM U CTaHAAPTOB 001Iero oopa3zoBanust MuHucTepcTBa 00pazoBanus PD, omybinnkoBaHHAS
uzgarensetBoM «Jpodax» B 2010 roxy.
[Ipennaraemple MaTepuaisl pa3paboTaHbl Ha OCHOBE aBTOpcKoii mporpammsbl O.C.I'abpuensna, coorBercTByomel PeaepaibHOMY KOMIOHEHTY ['ocyaapcTBeHHOTO
cTaHAapTa o01ero oopa3oBaHus U IoNMyLeHHOM MuHKCcTepcTBOM 00pa3oBanus U Hayku Poccuiickoit @eneparuu (O.C.I'abpuensu [Iporpamma Kypca XUMuH Uist
8-11 xiaccoB 00111€00pa30oBaTEIbHBIX YUPSKICHUHN — 2-¢ U3llaHue, epepadoTaHHoe U JonoHeHHoe — M.: [Ipoda, 2010.).
ABTOpCKOI MporpaMMe COOTBETCTBYET YUEOHHK: «XUMUS 8 Kiacc»
B aBTOpCKYIO MpOorpaMMy BHECEHBI CIEAYIOLINE U3MEHEHUS:
1.YBenanueHo 4uciio 4acoB Ha U3yYEHHE TEM:
- «BBenenne» 5 yacoB BMECTO 4 4acoB 3a cUET BKIIFOUEHHS MPAaKTUIECKUX padoT Nel 1 Ne2.
Tema 3 «CoenrHEHUST XUMUYECKHX 3JIEMEHTOB» 70 15 yacoB BMecTo 12 4acoB 3a cHeT BKIIOUCHHS MPakTHIecKuX padboT Ne3 u No5.
- Tema Ned «3MeHeHus1, TPOUCXOIAIINE C BelecTBaMu» 12 qacoB BMecTo 10 yacoB 3a cHeT BKITIOUCHHS MPAKTHUECKOH paboThl No4.
- Tema Ne6 «PactBopenue. PactBopbl. CBolicTBa paCTBOPOB 3JIEKTPOJIUTOB» 22 yaca BMECTO 18 4acoB 3a cueT BKIIOYCHUS TPAKTHYECKUX pabot Ne§, 9.
[IpakTuueckas padota Ne6,7 UCKIIOUEHBI, T.K. OTBITHI U3 ATUX PA0OT MOBTOPSIIOTCS B MPaKTUYECKOi pabore Neg.
Taxum 00pa3om, MpakTUUECKUE PadOThl, COCTABIISIIOIIUE TEMY 5 U TeMy 7, paciipefeseHbl 10 JpyTuM TeMaM Kypca B COOTBETCTBHU C U3yYaeMbIM MaTepHaJIOM
(aymepanus npakTrueckux padot no yueonuky O.C. I'abpuensiaa 2013r. uznanmus)
2.YBeNM4eHo YHCII0 YacoB Ha U3ydeHue Brenenus aiis n3ydeHust nHCTpyKTaxa mo Th npaBui moBe/ieHus U paboThl B KaOWHETE XUMHUH. Y MEHBIIIEHO YUCIIO YacOB
Ha U3y4eHHe TeMbl 1 « ATOMBI XUMHYECKHX 31eMeHTOB» ¢ 10 yacoB A0 7 4acoB, T.K. MOHIATHE 00 N30TONAaxX paccMarpuBaeTcs Ha ypoke « OCHOBHBIE CBEACHUS O
CTPOCHHUH aTOMOBY. YBEJIMUEHO YUCIIO YacoB Ha n3yudeHue TeMbl Ne3«CoeanHeHHs XMMHUYECKUX 3JIEMEHTOBY» B CBSI3U C TPYIHOCTSIMH B PELICHUH 3a]a4 Ha
HaX0XJIEHWE MacCOBOM J0JIM BEIIECTBA. Y BEIMYEHO YHCIIO 9acOB Ha n3ydeHue TeMbl Nod «/I3MeHeHns, IpONCXOAAIINe C BEIIECTBAMU, T.K. BKIIIOUEHA TeMa O
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MOHATHH CKOPOCTH XMMUYECKOH peaklni ¥ BOSHUKAIOT 3aTPYAHEHHsI IPU pacueTax 10 YPaBHEHUSAM XUMHUYECKHX peakuid. YBEIMYCHO YHCIIO YacOB Ha H3yUeHHE
tembl NeS« PactBopenue u pactBopsl. OBP», T. K.ipoBoanTCs rofoBas K.p. 3a Kypc 8 Kiacca ¥ BOZHUKAeT HEOOXOJMMOCTh CHCTEMHOTO 000O0IIIEHHUS BCEro Y4eOHOTO
MaTepuraia U3y9eHHOTO 3a TOJI.
3.U3 aBTOpCKO# MpOrpaMMbl HCKITIOYeHA YacTh y4eOHOTO MaTepralia, KOTOPBIA OTCYTCTBYET B 0053aTeIbHOM MIHUMYME COJIEP KaHUS OCHOBHBIX 00pa30BaTEIbHBIX
MpOTrpaMM JIJIsl OCHOBHOH LIKOJIBI, TAKKE UCKIIIOYEHBI HEKOTOPBIE IEMOHCTPALIMOHHBIE OMBITHI M JJa00opaTopHbIe paboThI U3-3a HEAOCTATKA BPEMEHH Ha UX
BEITIOJTHEHHE TIPH 2 Yacax B HEJEIN0, TaK Kak aBTOPCKas MporpamMma fperycMaTpuBaeT 2/3 qaca B HEJEINO.
KonkpeTnsie TpeOoBaHUS K YPOBHIO TIOJTOTOBKH BBIITYCKHHKOB OTPEAENICHBI ISl KAXKIOTO YPOKa M BKJIFOYEHBI B TOYPOYHOE INITAHUPOBAHHE.
B noypounom mnanupoBanuu B rpade «/3yyaemblie BOIpOCkD KypCHBOM BBIACTICH MaTepHal, KOTOPBIN MOAJICKUT U3yUSHHIO, HO He BKiIrouaeTcs B TpeboBaHus K
YPOBHIO IOJATOTOBKH BBIITYCKHHKOB.

Temamuueckoe nianuposanue no xumuu, 8 kiacc, (2 uaca 6 Heoeno, ece2o 68 uacos) YMK O.C. I'abpuensna.

Ne | HaumeHoBaHue TeMbI Bcero | M3 Hux
n/n 9acoB | [IpakTuueckue padOTHI KontponbHsie paboThl | ypoku
1. | Tema 1.BBenenue 6 Nel,Ne2. TIpuémsl obparenus ¢ 1abopa- 4
TOPHBIM 000pyIOBaHNEM U HaOIIOZCHIE
3a ropsiel CBEYOM.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX
HIIEMEHTOB
3. Tewma 3. 5 5
IIpocTele BemecTBa
4, Tema 4. 16 Neo3. Ananu3 1O4YBEI U BOJEL. K.p. Ne2 13
CoennHeHUsT XUMUYECKHUX Ned. ITpuroroBieHue pacTBopa caxapa c
3JIEMEHTOB 3aJJaHHON MacCOBOM JI0JIEH
pPacTBOPEHHOT'O BEIIECTBA.
5 | Temas. 12 Ne5. Ilpr3HaKky XUMHUECKUX PEAKIIHI. K.p. Ne3 10
N3menenus,
MIPOUCXO/ISIINE C
BEIIIECTBAMHU.
6. Tewma 6. 22 Ne6.CBoiicTBa KHCIOT, OCHOBAHHMIA, Hrorosast K.p. Ne4 19
PactBopenue. PacTBopsl. OKCHJIOB U COJIEH.
CBoiicTBa pacTBOPOB No7. PelieHne 3KCrIepUMMEHTAIbHBIX
3JIEKTPOJIUTOB. 3a/ad.




Hroro: 68 6 4 58

COAEPXXAHUE M3YYAEMOI'O KYPCA
8 KJIACC
Tema 1. BBegenue B xumMuio (6 1)
XuMHA — HayKa O BEIECTBAX, UX CBOWCTBAX U MPEBPAILICHUAX.
[ToHsATHE O XMMHUYECKOM JIeMEHTE U ()OPMax €ro CyIeCTBOBAaHHS: CBOOOJHBIX aTOMAaX, IPOCTHIX U CIIOKHBIX BEIIECTBA
[IpeBpamenns BemecTs. OTIMYMEe XUMUYECKUX PEaKIUH OT PU3MUECKUX SIBICHUN. POJIb XUMHUM B )KM3HU YeJIOBEKA.
Kpartkue cBeneHus u3 HCTOpHH BOSHUKHOBEHUS U pa3BUTUs Xxumud. [lepuon anxumun. [lonsitue o punocopeckom kamue. Xumust B X VI B. PazButue xumun Ha
Pycu. Ponb oTedecTBEeHHBIX yUSHBIX B CTAHOBJICHUH XUMUYECKOH Hayku - paboTel M. B. JlomonocoBa, A. M. Byrneposa, JI. 1. Menaeneesa.
XUMHUYECKasi CHMBOJIMKA. 3HAKH XUMUYECKHUX JIEMEHTOB U IIPOUCXOXKICHNE UX Ha3BaHUH. XuMuueckue popmysnsl. Uaaekch u kosddunreHTs. OTHOCUTENbHBIE
aTOMHas ¥ MOJIEKYJIsIpHasi Macchl. PacdeT MaccoBoii 10 XUMHYECKOTO 3JIeMEHTa 110 JOpMYJie BelIeCTBA.
[Mepuoanueckas cucrema xuMuieckux nementos 1. M. MenneneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIBL, TPYIIBI ¥ TOATPYNIEI (TTaBHAS ¥ TOOOYHAs).
[lepuoanueckas cucteMa Kak CIipaBOYHOE IIOCOOHE AJIsI ITOYUIECHUS CBEJCHUN O XUMHYECKHUX 3JIEMEHTAX.
Pacuérnpie 3amaun. 1. HaxoxeHne OTHOCUTENFHONW MOJIEKYISIPHON MacChl BEIIECTBA 110 €T0 XUMHYECKOH (opmyrre. 2. BrrauciieHne MacCOBOU JOH XHMHYECKOTO
3IIEMEHTA B BELIECTBE 10 €ro GopmyIie.
[IpakTnueckass padora Ne 1
[IpaBuna Texaukn 6€30MaCHOCTH IPH paboTe B XuMudeckoM kabuuete. JlabopaTopHOe 000pyIOBaHKE M OOpaIlleHHE C HUM.
[Ipaktuueckas pabora Ne 2
Habnronenue 3a ropsitieii cBe4oi.
IIpeameTHble pe3yabTaThl 00YUYEHUs
Yvyaiuiics 10JKEH ymMemsb.
WCIIOJIb30BATh MPHU XapaKTEPUCTHUKE BEUIECTB MOHATHS: «aTOM», «MOJIEKYJIa», KXXUMUYECKHM IEMEHT», «XUMHUYECKUH 3HAK, WJIH CUMBOJD», «BEIIECTBO», KIIPOCTOE
BEIIECTBO», «CJIOKHOE BEILIECTBOY», «CBONCTBA BEIIECTB», «XUMHUECKHUE SBICHUSY, «PU3NUECKUE SABICHUNY, «KOI()DUIUEHTBI», «MHAEKCHD», «OTHOCUTEIbHAS
aTOMHas Maccay, «KOTHOCUTEIIbHAs MOJIEKYJIIpHAsl Macca», «MaccoBas A0JIS DJIEMEHTa;
3HATh: IPEIMETHI U3yUEHHs €CTECTBEHHOHAYYHBIX JUCIUIUINH, B TOM YHCJIe XUMHUH; XUMHUECKHE CUMBOJIBI, UX Ha3BaHUS U MPOU3HOIIEHHE;
KJ1accu(UIMPOBATh BEIIECTBA [0 COCTaBY HA MPOCTHIE U CIOXKHBIE;
pas3nuyaTth: Tea U BELUIECTBA; XUMHUYECKHUI 3JIEMEHT U IIPOCTOE BEILIECTBO;
OIUCHIBATH: (POPMBI CYIIECTBOBAHHS XUMHUECKUX IIEMEHTOB (CBOOOIHBIC aTOMBI, TPOCTHIC BEIIECTBA, CJIOXKHBIC BEIIECTBA); Ta0nuHyto ¢hopmy [leproaudeckoit
CHCTEMBI XUMHUECKHX 3JIEMEHTOB; MOJIOKeHHE dieMeHTa B Tabnuie 1. V. MenneneeBa, UCTIONb3YsI MOHSATHS IIEPHOIY», «TPYIIIAY, «ITaBHAS TOATPYIIIa,
«11000YHass MOATPYIIa»; CBOMCTBA BELIECTB (TBEPIBIX, )KUAKHX, ra3000pa3HbIX);
OOBSICHATH CYIITHOCTh XMMHUYECKUX SIBICHUI (C TOUKH 3pEHHS aTOMHO-MOJIEKYJISIPHOTO YUSHHs) M UX PUHIUITHAIIBHOE OTINYNE OT GU3NIECKUX SIBICHUM;
XapaKTepr30BaTh: OCHOBHBIC METOIbI H3YUEHHSI ECTECTBEHHBIX TUCIUIUINH (HAOII0/IeHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHKE); BEIIECTBO 110 €T0 XUMUYECKOH (opmyIie
COTJIACHO IIJIaHY: Ka4eCTBEHHBIH COCTaB, THII BEIIECTBA (IIPOCTOE UIIH CI0KHOE), KOJIMUECTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJIEKYJISIPHAsI MAcca, COOTHOIIEHHUE
MAacc 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEILIECTBE (IS CJIOKHBIX BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U OTPULATEIbHYIO) B )KU3HU
YeNoBeKa, apryMEHTHPOBATh CBOE OTHOIICHHUE K 3TO mpodieme;
BBIYHCIISITH OTHOCUTENHHYIO MOJIEKYJISIPHYIO MaccCy BEIIECTBA M MAaCCOBYIO JIOJII0 XMMHUYECKOTO HIEMEHTa B COeIMHEHMSIX;
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MPOBOJUTH HAONIOCHHNS CBOMCTB BEIIECTB U SIBICHHIA, MPOUCXOIAIINX C BEIIECTBAMU;
co0JII0aTh NpaBuiia TEXHUKY 0€30MacHOCTH PU MPOBEACHUH HAOIIOACHUH 1 TaOOPAaTOPHBIX OMBITOB.
MeTtanpenMeTHbIe pe3yabTaThl 00yUeHHs
VYyamuiics TOJKEH ymenmy:
OTIPENEIATh IPOOJIEMBI, T. €. YCTAaHABIUBATh HECOOTBETCTBUE MEXKY JKeJIaeMbIM U JIeHCTBUTEIbHBIM;
COCTABJISITh CJIOKHBIH IJIaH TEKCTA;
BJIAJIETh TAKUM BHUJOM HU3JI0KEHUS TEKCTA, KaK [IOBECTBOBAHHUE;
O] PyKOBOJICTBOM YUHUTENS MPOBOIUTH HEMIOCPEACTBEHHOE HAOIOICHHE;
O] PyKOBOJICTBOM YUUTENS O(OPMIISTH OTUYET, BKIIOYAIOIIUI OMHUCaHue HAOIOACHUS, €ro pe3yIbTaToB, BHIBOJIOB;
WCIIONIF30BATh TAKOH BU MBICTICHHOTO (MEabHOT0) MOJEINPOBAHNS, KaK 3HAKOBOE MOICTUPOBaHKE (Ha MPHIMEPE 3HAKOB XUMUIECKHUX 3JIEMEHTOB, XUMHUIECKHAX
opmym);
WCTIONB30BaTh TaKOW BUJI MaTEPUAIBHOTO (IPEIMETHOT0) MOJICINPOBAHHS, KaK (PU3MYECKOe MOJIENMPOBaHNe (Ha MPUMEpe MOJCITUPOBAHUSI aTOMOB H MOJICKYI);
MOJTy4aTh XUMUYECKYIO0 HHPOPMAIIUIO U3 Pa3INYHBIX HCTOYHHUKOB;
OTIpE/IEeTISATh OOBEKT U aCTIEKT aHAIIN3a U CHHTE3a;
OIIPEEISATh KOMIIOHEHTHI 00bEKTa B COOTBETCTBUH C aCTIEKTOM aHAIN3a U CHHTE3a;
OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0OBEKTA;
OTIPEETISATH OTHOIICHHUS 00BEKTa C JPYTUMHU O0OBEKTAMU;
OTIPEIEISATh CYNIECTBEHHBIE TPU3HAKN O0BEKTA.
Tema 2. ATOMBI XMMHYECKHUX 3J1€MEHTOB (7 u)
AToMBI Kak (hopMa CyIIeCTBOBaHHS XUMHUECKHX 3JIeMeHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHU aTOMOB. Jl0Ka3aTeNnbCTBa CIOKHOCTH CTPOCHHUS aTOMOB. OTIBITHI
Pesepdopna. [ImanerapHas MoJenb CTPOSHHS aTOMA.
CocTaB aTOMHBIX s7iep: IPOTOHBI U HeUTpoHBl. OTHOCUTENbHAS aTOMHas Macca. B3auMoCBA3b MOHATHH «IIPOTOHY, KHEHTPOH», «OTHOCUTEIbHASI aTOMHAs Macca.
W3meHeHune unciia mpoTOHOB B SJIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX 3JIEMEHTOB.
W3meneHune unciia HEHTPOHOB B sI/Ipe aToma - o0pa3oBaHue H30TOMOB. COBpeMEHHOE OIpeIeIIeHNE TIOHATUS «XUMHUYECKUH 37IeMeHT». VI30TOITbl Kak pa3HOBUIAHOCTH
aTOMOB OJTHOTO XUMHUYECKOT'0 JJIEMEHTA.
OnekTpoHbl. CTPOSHHE IEKTPOHHBIX 000JI0YEK aTOMOB XUMHUECKUX 1eMeHTOB Nel-20 nepuoanyeckoii cuctemsl 1. M. Menneneesa. [lonsaTue o 3aBepiieHHOM U
HE3aBEPIICHHOM DJIEKTPOHHOM CJI0€ (JHEPTETHIECKOM YPOBHE).
[Nepuoanueckas cucrema xumudeckux meMeHToB /1. M. MenieneeBa u cTpoeHre aTOMOB: (PM3MUYECKHIA CMBICI TOPSIKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIIHI,
HOMepa Tepuoja.
W3meHeHune uncia SIeKTPOHOB Ha BHEITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTa - 00pa30BaHNe TOJIOKUTENBHBIX H OTPUIATETbHBIX HOHOB. OHBI,
00pa30BaHHbBIE AaTOMaM{ METAJUIOB M HeMEeTaIIOB. [ [pUIrHbI H3MEHEHNST METAIUTMYECKUX W HEMETAJUIMYECKIX CBOWCTB B TIEPUOJIAX U TPYIITIaX.
OO0pa3oBanue OuHapHBIX coearHeHui. [ToHsTre 00 HOHHOM cBs3u. CxeMbl 00pPa30BaHUs HOHHOM CBSI3H.
B3anmopeiicTBue aTOMOB XMMHUYECKHX JIEMEHTOB-HEMETAIIIOB MEXay co00ii - 00pa3oBaHKe ABYXaTOMHBIX MOJIEKYJI IPOCTHIX BemecTB. KoBaneHTHas: HEMOsIpHAs
XUMHUECKAs CBS3b.
DJEeKTPOHHBIE U CTPYKTYPHBIE (GOPMYIIBI.
B3anMo/ieiicTBHE aTOMOB XMMHUYECKHX AJIEMEHTOB-HEMETAIIIOB MEX Ty c000ii - 00pa3oBaHye OMHAPHBIX COCMHEHUH HEMETAIUIOB. DIEKTPOOTPUIIATEILHOCTb.
[TonsiTuEe 0 KOBaJIGHTHOU MOJSIPHOMN CBA3H.
BsanmoneiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAJUIOB MEX Ty COOOH - 00pa3oBaHue METAJUINYECKUX KPUCTAILIOB. [IoHATHE 0 METaJUINYEeCKOH CBA3H.
JemoncTparnun. Monenn aToMOB XUMHUYECKHX 3JIeMeHTOB. [leproandeckas cuctema xumudeckux anemenToB Jl. M. Menzaeneena.
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IIpenMeTHBIE Pe3yabTAThI 00YUECHHSA

VYvyamuiics noJKeH ymenoy:

HCIIONIb30BaTh IPU XapaAKTEPUCTUKE ATOMOB HOHSTHS: «IIPOTOHY, «HEUTPOH, «IJEKTPOHY, «XUMUUYECKUN AIEMEHT), «KMAaCCOBOE YUCIIO», «A30TOI», «IJICKTPOHHBIH
CJIOW», «IHEPTreTUUECKUN YPOBEHBY, «3JIEMEHTBI-METAILIIBDY, «AIEMEHTHI-HEMETAIIBIY; IIPU XapAKTEPUCTUKE BELIECTB NOHITHS «MOHHAS CBS3bY, «HOHBIY,
«KOBaJICHTHAsl HEMOJISIPHAs CBA3bY», «KKOBAJIEHTHAS ITOJIAPHAs CBSI3bY, «3IEKTPOOTPULIATEIBHOCTEY, «BAJIEHTHOCTEY, «METaJNINYECKasi CBS3bY;

OTIMCHIBATh COCTaB M CTPOCHHE aTOMOB 3JIEMEHTOB C TOPSAAKOBEIMH HoMepamu 1—20 B [lepuomndeckoit cucreMe XuMudeckux 3nemMeHToB . 1. Menneneena;
COCTaBJIATh CXEMBI pacIpeelIeHus SJIEKTPOHOB IO AIEKTPOHHBIM CJIOAM B AJIEKTPOHHOW 000JI0YKE aTOMOB; CXEMbI 00pa30BaHMSI PA3HBIX THIIOB XUMUYECKON CBS3H
(MOHHOI, KOBAJICHTHOM, METAJLTUICCKON );

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKUX DIIEMEHTOB (3apsA0B sIEp aTOMOB, YUCIIa SIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CIIOE, YUCIIO
3aIOTHAEMBIX AIIEKTPOHHBIX CIIOEB, PAIUyC aTOMA, 3JIEKTPOOTPHUIIATENHEHOCTh, METAJUTMYECKUE F HEMETAJUTMYECKHE CBOHCTBA) B MEPHUOIAX U I'PyNIax (TIaBHBIX
noarpynnax) [lepuoanueckoit cuctembl xumudeckux sneMentos . M. MenaeneeBa ¢ TOUKH 3pEHUS] TEOPUH CTPOCHUS aTOMA;

CPaBHMBATh CBOMCTBAa aTOMOB XMMHUECKHX 3JIEMEHTOB, HAXOAIIMXCS B OHOM IEpHOJIE U IIIaBHOM noArpymnmne [lepuoaudeckoii cucteMbl XUMUYECKUX
anemenToB /I. 1. MeHeneesa (3aps/1oB s/iep aTOMOB, YUCIIA DIIEKTPOHOB HA BHEITHEM AIIEKTPOHHOM CJIO€, YUCIIO 3aTOTHIEMbIX JIEKTPOHHBIX CIIOEB, PalnyC
aToMa, DJIEKTPOOTPHUIIATETFHOCTh, METAITHUECKIE 1 HEMETAIUTMYECKHE CBOKCTBA);

JlaBaTh XapaKTePUCTUKY XUMUYECKHUX 3JIEMEHTOB IO UX NoJiokeHHIo B [lepruoandeckoit cucreme xumudeckux anemMenToB . 1. MenneneeBa (XuMu4yeckuil 3HaxK,
MOPSAKOBBIA HOMED, MIEPUO/I, TPYIIIa, MOArPYIIa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOSHHE aToMa — 3apsiJl pa, YMCII0 IPOTOHOB U HEUTPOHOB B Aape, odliee
YHCIIO AIEKTPOHOB, pacIpeelieHUe AIEKTPOHOB TI0 AIEKTPOHHBIM CIIO0SM);

OTIPENEIISATh TUI XUMUYECKOH CBS3U 10 POpMYJie BEIeCTBa;

MIPUBOJUTH NIPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMHU XUMHUECKOH CBSI3U;

XapaKTepH30BaTh MEXaHU3MbI 00pa30BaHMUS KOBAJICHTHO CBsI3U (OOMEHHBIN), HOHHOHN CBSI3U, METAJUNTNIECKON CBSI3H;

YCTaHABIMBATh PUUYUHHO-CIICICTBEHHBIEC CBSI3U: COCTAB BELIECTBA — TUI XUMHUYECKOMU CBS3H;

COCTaBIATH (HYOPMYJIIbI OWHAPHBIX COSAMHEHHI TI0 BAJICHTHOCTH;

HaXOJWTh BaJICHTHOCTP AJIEMEHTOB 10 (popMyIie OMHAPHOTO COSTUHEHUS.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHUs1

Yvyaiuiics 10JKEH ymMemsb.

(hopMyIHpOBaTh THIIOTE3Y 0 PEIICHUIO TIPOOIIEM;

COCTaBJIATH IJIaH BHITIOJTHEHUS y4eOHOI 3a/1a4uu, pemieH sl MpooieM TBOPYECKOTO M IIOMCKOBOTO XapaKTepa, BHITOIHEHHS MPOEKTa COBMECTHO C YUUTEIIEM;
COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BHJIOM M3JI0’KEHUS TEKCTa, KaK OMHCAaHUE;

WCIIONIb30BaTh TAKON BUJI MBICTIEHHOTO (MealIbHOT0) MOJISIIMPOBAHNS, KAK 3HAKOBOE MOJICTTUPOBaHKE (Ha IIPHIMEPE COCTABIICHUS CXEM 00pa30BaHUs XUMUYECKON
CBSI3H);

WCIIOJIb30BaTh TAaKOM BUJ MaTePUAIBHOTO (MTPEIMETHOTI0) MOAECTUPOBAHMS, KaK aHAJIOTOBOE MOJIETTUPOBAHHE;

WCTIOJIBb30BaTh TaKOW BUJI MaTEPUAIBHOTO (IPEIMETHOI0) MOIEIUPOBAHHSA, KaK (PU3MYECKOe MOJICIPOBaHHE (Ha MPUMEPE MOJIeIeii CTPOESHUS aTOMOB);
OTIpeaeIsATh OOBEKTHI CPABHEHUSI U acTIeKT CPAaBHEHUS] OO BEKTOB;

BBITIOJHSTH HEMOJIHOE OTHOJTMHEHOE CpaBHEHHE;

BBITIOJHSTH HEMOJTHOE KOMIUIEKCHOE CPAaBHEHHUE;

BBITIOJHATH [TOJIHOE OJHOJIMHEIHOE CpaBHEHHUE.

Tema 3. IIpocthie BemecTBa (Su)




[TomokeHne METaNIOB M HEMETAJUIOB B TIEPUOIMIECKON CHCTeMe XUMUYeckux 3eMeHToB J. 1. MenneneeBa. BaxHeiiue mpocThie BEMIECTBa - METAJLIBL: KEIe30,
QTFOMUHHN, KAIBIUNA, MaTHUH, HATpUH, kanmid. O0mue GU3ndecKue CBOHCTBA METAJLIOB.

Baxneiimme mpocTelie BemecTBa - HeMeTaJuTbl, 00pa30oBaHHBIE aTOMaMHU KHCIIOPO/Ia, BOJIOPOIa, a30Ta, cepsl, pochopa, yriepoaa. CriocoOHOCTH aTOMOB
XUMHYICCKUX 3JIEMEHTOB K 00pa30BaHNI0 HECKOJILKHUX IPOCTHIX BEIIECTB - aJUTIOTPOITHS. AJUIOTPOITHEIE MOTU(GUKAITIH KUCIOpoa, hocdopa U oJIoBa.
MeTanyeckre ¥ HeMETAIUTHYSCKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTh JICIICHUS ITPOCTHIX BEIICCTB HA METAJUIBI M HEMETAJUTHI.

[TocTostaHas ABoramapo. KommdecTso BemectBa. Monb. MosipHas Macca. MoJIsIpHBIH 00beM ra3000pa3HBIX BemecTB. KpaTHbIe eMUHUITBI KOJTUIECTBA BEIIECTBA —
MUJUTAMOITH ¥ KFJTIOMOJTb, MIJITUMOJISIPHAS. ¥ KIITOMOJISIPHAST MacChl BEIECTBA, MAJLTUMOJISIPHBIN U KHJIOMOIISIPHBIN 00beMbI ra3000pa3HBIX BEIIECTB.

Pacuetsl ¢ ncnonp30BaHNEM MOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay», MOJISPHBIH 00bEM Ta30B», «IIOCTOSHHAS ABOTaIpo».

Pacuernbie 3anaun. 1. BeraucieHrne MOISpPHOM MacChl BEIIECTB MO0 XUMHUYECKUM (GopMmynam. 2. PacdyeTsl ¢ uCnosap30BaHUEM MOHATHH «KOJIMYECTBO BEIICCTBAY,
«MOJISIPHAST Maccay, «MOJISIPHBINA 00BEM Ta30By, KITOCTOSTHHAS ABOTaIpO».

JemoHcTpanuu. HekoTopble METa/UTbl M HEMETAJUTBI KOJTMYECTBOM BeliecTBa 1 MoJib. MojIelib MOJISIPHOTO 00beMa ra3000pa3HbIX BEIICCTB.

IIpenMeTHBIE Pe3YIbLTATHI 00YUEHHS

VYyamuiics I0JKeH ymens:

WCTIONB30BaTh MPHU XapaKTEPUCTHUKE BEUIECTB MOHITHS: «METAJLTbD», KIUIACTUIHOCTDY, «TETLIOMPOBOTHOCTEY, «AIEKTPOTIPOBOTHOCTEY, «HEMETAIIIBD,
«AJUIOTPONHA», «AJUIOTPOITHBIC BUAOU3MECHCHU A, NI MOI[I/I(i)I/IKa]_[I/II/I»;

ONUCHIBATH MOJIOKEHUE DIEMEHTOB-METAIIJIOB U JJIEMEHTOB-HEMETAIUIOB B [lepuonnueckoil cucteMe xumuueckux anemeHToB . 1. MenaeneeBa;
KJIACCU(HUIMPOBATH MTPOCTHIE BEIIECTBA HA METAIIBI M HEMETAIIIBI, DJIEMEHTHI;

ONpeACIATL MPUHAMJIICIKHOCTD HCOPraHMYCCKUX BCUICCTB K OJHOMY M3 U3YUYCHHLIX KJIACCOB — METAJIJIbl U HCMCTAJUJIBI;

AOKa3bIBaTb OTHOCUTCIIBHOCTDE ACJICHUA ITPOCTHIX BEIICCTB HA METAJIJIbI U HCMETAJLJIBI;

XapaKTepu30BaTh o0IIHe (PU3NIECKHEe CBONCTBA METAILIOB,

YCTaHaBIUBATh MPUYHHHO-CIIEICTBEHHBIE CBSI3M MEXY CTPOCHHEM aTOMa M XUMHYECKOH CBSI3BI0 B IPOCTHIX BEIIECTBAX — METAIaX U HEMETalllax;
0OBSICHATH MHOT'000pa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIIHS;

OIHMCHIBATh CBOMCTBA BelecTB (Ha MPUMepax MPOCTHIX BEIECTB — METAIJIOB U HEMETAJIIIOB);

COOJFO/IaTh TpaBUiIa TEXHUKH 0€301MacCHOCTH IPH TIPOBEICHNN HAOIIOIeHNH 1 T1a00paTOPHBIX OIBITOB;

KCIIOJIb30BaTh MPH PEIICHUU PACUETHBIX 3a/1a4 TOHATHS: «KOJIMYECTBO BEILIECTBAY, «MOJIbY», IIOCTOSIHHAS ABOTaapoy, «KMOJISIpPHAS Macca, «MOJIAPHBIA 00beM
ra3oB», KHOPMAJIbHBIC YCIIOBUSY;

MIPOBOJIMTH PACUYETHI C HUCIIOIB30BAHUEM MTOHSITHN: «KOJHMYECTBO BEIIECTBAY», «MOJISPHAS Macca», «KMOJSPHBIA 00EM ra3oBy, «IIOCTOSHHAs ABOTaJpOY.
MeTtanpeaMeTHbIE Pe3yJabTAThI 00yYeHHS

Yvyaiuiics 10JKEH ymMemsb.

COCTaBJIATh KOHCIIEKT TEKCTa;

CaMOCTOSITEIIHHO UCTIONB30BaTh HEMIOCPEICTBEHHOE HAOIIOICHHE;

CaMOCTOSITEIbHO O(DOPMIIATEH OTYET, BKJIFOUAOIIUI ONTMCaHKe HAOJFOICHHUS, €T0 PE3y/IbTaTOB, BBIBOIOB;

BBITIOJTHATH ITOJIHOE KOMIUIEKCHOE CPaBHEHHUE;

BEITIOJIHSTH CPAaBHEHHE TI0 aHAJIOTUN

Tema 4. CoeauHeHUs XMMHYECKHUX IJIeMeHTOB (16 u)

Crenens okucienus. OnpeneneHue CTENeHH OKUCICHUS 3JIEMEHTOB 110 XUMUYecKor dopmyne coenuaenus. CocraBienne hopmMys OMHAPHBIX COSUHEHHA, OOIIHI
croco0 X HaszbIBaHMs. BUHApHBIE COSIMHEHUS: OKCH/IBI, XJIOPHUBI, cylbhuasl u ap. CoctaBnenue ux Gopmyi. [IpeacraBurenu okCHUI0B: BOA, YIIEKUCIIBINA Ta3 U
HerarieHasi i3BeCThb. IIpencraBuTenu JIeTydnx BOJOPOIHBIX COCTHHEHHNA: XJIOPOBOJOPOT U aMMHUAK.
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OcHoBaHUs, HX COCTaB M Ha3BaHMA. PacTBOpUMOCTH 0OcHOBaHUil B BoJie. Tabnuia pacTBOpUMOCTH THAPOKCHIOB U colieil B Boge. [IpeacraBurenu menovei:
THUIPOKCHU]IBI HATPHs, Kanus U Kanblud. [loHaTHe 0 KauecTBEHHBIX peakuuax. Muankaropsl. U3MeHeHne Okpacku MHIMKAaTOPOB B LIETIOUHOM cpeJie.

Kucnotsl, ux coctas u Ha3Banus. Knaccudukanus kucnot. [IpencraBurenn KUCIOT: cepHas, CONIsHAsI U a30THAsA. MI3MeHeHne OKpacKy HHANKATOPOB B KUCIOTHON
cpexe.

Conu Kak MPOU3BOIHBIE KMCIOT U ocHOBaHUH. WX coctaB u HazBaHus. PactBopumocTs coneii B Boae. [IpeacraBurenu coseii: xaopu HaTpusi, kapOoHat u ¢pochat
KaJbLusl.

AMopdHBIC H KPUCTAUTMIECKHIE BEIISCTBA.

Me:xMoneKysipHble B3aUMOAEUCTBUS. THITBI KPUCTAIUIMYECKUX PEIIETOK: HOHHAsL, aTOMHAs!, MOJIEKYJISIpHas M MeTalsIndecKast. 3aBUCHUMOCTb CBOMCTB BELIECTB OT
TUTIOB KPUCTAIJINYECKUX PEIIETOK.

BemiectBa MONEKyISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUSI. 3aKOH IIOCTOSIHCTBA COCTaBa IS BEIECTB MOJICKYJISIPHOI'O CTPOSHHUS.

Yuctsle BeniecTBa U cMecu. [IpuMephl KUIKKX, TBEPABIX U ra3000pa3HbIX cMeceld. CBOMCTBA YHCTHIX BElIECTB U cMeceil. MIx coctaB. MaccoBas u o0beMHast JoIu
KOMITOHEHTa cMecu. PacueTsl, cBsI3aHHbBIE C HCIIOJIb30BAaHUEM MTOHATHSA JOJIS.

Pacuérnpie 3amaun. 1. Pacuer MaccoBoil n 00beMHO¥ 10JIel KOMIIOHEHTOB CMECH BellecTB. 2. BrIUMCIIeHne MacCOBOM JOJIH BEMIECTBA B PACTBOPE IO N3BECTHOM
Macce PacTBOPEHHOI'O BEILIECTBA M Macce PacTBOpUTENs. 3. BouucneHne Maccel pacTBOPSIEMOrO BEIIECTBA U PACTBOPUTENSL, HEOOXOJUMBIX sl IPUTOTOBIICHHUS
OIPEJEIICHHON MacChl paCTBOPA C U3BECTHOW MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA.

JemoncTparuu. O0pasiibl OKCHIOB, KUCJIOT, OCHOBaHUH H coJiel. Moey KpUCTAJUTMYECKUX PEIISTOK XJIOpUIa HaTpHs, aiMasa, okcua yriepozaa (IV). CriocoOst
pa3zaeneHus cMecel, IUCTUUISLHS BOJIBL.

JlaGoparopHbie onbITHL. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3jenenue cMeceit.

[Mpaktuueckass pabora Ne 3. AHaNN3 NOYBHI M BOJIBL.

[IpakTiueckass padora Ne 4.IlpuroroBieHne pacTBopa caxapa ¢ 3alaHHOW MacCOBOH JTOJIeH paCTBOPEHHOTO BEIIECTBA.

IlpeaMeTHbIe Pe3YAbTATHI 00YUeHUS

VYvyamuiics 1OJKEH yMemb.

WCTIOJIb30BaTh MIPU XapaKTEPUCTHKE BEILECTB MMOHATHS: «CTENEHb OKUCICHUS», «BAJIECHTHOCTBY, OKCHUIBD), KOCHOBAHUSY, (ILEIOUNY, KKAUECTBEHHAs PEaKLUs»,
«UHJIUKATOP», KKUCIOTHD», «KUCIOPOACOIEPKALIIE KUCIOThI», «OECKUCIOPOAHbIE KUCIOThI», «KUCIOTHAsI CPelay, «ILeIOUHas cpela», «HeUTpanbHas cpeaay,
«akana pH», «conmy, «aMmop@HbIe BENIECTBa», «KPUCTAJUIMIECKUE BELIECTBAY, KPUCTAILTNYECKasl PEIIETKA», KAOHHAS KPUCTALTHYECKAsK PEIIeTKay, «aTOMHasl
KpUCTAJUTMYECKAs PEIIeTKa», «MOJIEKYIApHAs KpUCTAIUIMYECKAs pelIeTKay, «MeTaJUIMYecKas KpUCTaJUINYecKas peIIeTKa, «CMeCh»;

KJ1accu(UIMPOBATH CI0XKHBIE HEOPIraHNYECKUE BELIECTBA 10 COCTAaBY Ha OKCHIIbI, OCHOBAHMS, KUCJIOTHI ¥ COJIM; OCHOBAHMUS, KUCIOTHI M COJIH MO PACTBOPUMOCTH B
BOJI€; KMCJIOTHI [0 OCHOBHOCTH U COZEPKAHUIO KHCIIOPOIa;

ONpPEACIATH MPUHANJICIKHOCTD HCOPTraHUYCCKUX BCUICCTB K OJTHOMY M3 U3YUCHHBIX KJIAaCCOB (OKCI/I):[BI, JISTYy4YHEC BOAOPOJHBIC COCANHCHNMA, OCHOBAaHUA, KUCJIOThI,
comm) 1o popmyuie;

OIMCHIBATh CBOMCTBA OTIENBHBIX IPEACTAaBUTEIECH OKCHAOB (Ha MPUMEPE BOBI, YTIIEKHUCIOr0 ra3a, HeraleHo! U3BECTH ), JIETYYHX BOJOPOIHBIX COETUHEHUH (Ha
MIpUMepe XJIOPOBOAOPOIa U aMMHaKa), OCHOBaHUH (Ha IpUMepe THAPOKCHJIOB HATPHSL, KaJIHsl U KaJIbIHs), KUCIOT (Ha MPUMepEe CEPHOM KUCIOTHI) U coyei (Ha
npuMepe XJIopuaa HaTpus, KapOoHata KabLus, pochaTa KaapLuus);

OIpEAETATh BAICHTHOCTD U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTAaBJIATH q)OpMy.HBI OKCHUI0B, OCHOB&HI/Iﬁ, KHCJIOT ¥ COJIEH T10 BAJICHTHOCTSIM M CTEIIEHSIM OKHUCJICHUS OJIEMEHTOB, @ TAKXKEC 3apsa1aM MOHOB, YKa3aHHBIM B TaGHHHe
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJEH;

COCTaBJISITh Ha3BaHMs OKCHJIOB, OCHOBAHUH, KUCIIOT U COJIEN; CpaBHUBATH BaJICHTHOCTH U CTENIEHb OKHUCIIEHHS; OKCUBI, OCHOBAHUS, KUCIIOTHI U COJIU TI0 COCTaBY;
WCTIONB30BaTh TaOIMILy PAaCTBOPUMOCTH JUISL OTIPEICIICHHS] PACTBOPHUMOCTH BEILECTB;
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yCTaHaBIMBATh TCHETHYECKYIO CBSI3b MEXKIy OKCHIOM M THAPO-KCUAOM H HA000pOT; NPUUNHHO-CIICICTBEHHBIC CBSI3H MEXIy CTPOCHHEM aToMa, XUMHUUECKON
CBSI3bI0 M TUTIOM KPUCTAJTHUECKON PEHIETKH XUMHYECKUX COCTUHEHUII;

XapaKTepU30BaTh AaTOMHbBIE, MOJICKYJISIPHBIE, HOHHBIE METAIUIMYECKHE KPUCTAJUINIECKUE PELLIETKH; CPEAY PacTBOpa ¢ MOMOLIBIO MKaibl pH;

IIPUBOIUTH IIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH KPUCTAJUIMIECKOM PELIeTKHU;

MPOBOJUTH HAOMIOCHHUS 32 CBOMCTBAMH BELIECTB U SIBICHUSIMH, POUCXOISIINMHE C BEIIECTBAMH;

COOJTIOIATh TIPABMIIA TEXHUKH O€30TIaCHOCTH TIPH MPOBEACHUHN HAOIIONCHUH 1 OIBITOB;

HCCIIEI0BATh CPey pacTBOpa ¢ IOMOLIbIO HHANKATOPOB; 3KCIIEPUMEHTAIBHO Pa3IndaTh KUCIOTH U IIEJI0YH, M0JIb3YsICh HHIUKATOPaMUy;

WCTIONB30BaTh MPU PEIICHUH PACUETHBIX 3a7ay MOHATHS «MacCOBasi A0JIS DJIEMEHTA B BEIIECTBEY», «MACCOBAs JI0JIS1 pACTBOPEHHOTO BEIIECTBAY, «00beMHast JOJIs
ra3000pa3HOro BEHIECTBAY;

IIPOBOJUTH PACUETHI C HCIIOJIb30BAaHUEM IOHATUI «MaccoBas AOJIA HJIEMEHTA B BEIIECTBE», «MAcCOBas J10JIs1 PACTBOPEHHOTO BELIECTBAY, «00bEMHAst IO
ra3000pa3HOrO BEIIECTBAY.

MeTanpenMeTHbie pe3yJIbTAThI 00y4eHHs

VYyamuiics I0JKeH ymens:

COCTaBJIATh Ha OCHOBE TEKCTa TaOJIHIIBI, B TOM 4YHCIe ¢ mpuMeneHneM cpeacts UKT;

O] PyKOBOJICTBOM YUHUTENs MPOBOIUTH OIMIOCPEIOBAHHOE HAOIOICHHE

o4 pyKOBOACTBOM YUYUTEIIA O(bOpMHHTb OTYCT, BKJ'IIO‘-IaIOHlI/Iﬁ OIMMCaHNEC SKCIICPUMEHTA, €TI0 PE3YJIbTAaTOB, BEIBOJOB,

OCYIIECTBIATh HHAYKTUBHOE 00001IeHNe (0T EAMHUYHOTO JOCTOBEPHOTO K O0IIeMY BEPOSITHOCTHOMY), T. €. ONPEIENSTh OOIIHe CYIECTBEHHbIE IPU3HAKHU IBYX U
Oosiee 00BEKTOB U (PUKCUPOBATH MX B POpME MOHATHS HITH CYXKACHUS,

OCYIIECTBIIATh AeAYKTUBHOE 00001IeHre (I0BEIcHHE €IMHIYHOTO IOCTOBEPHOTO MO 00Iee JOCTOBEPHOE), T. €. aKTyaIH3UPOBaTh MMOHATUE WIH CYXKICHHE, 1
OTOKAECTBIIATH C HUIM COOTBETCTBYIOILME CYLIECTBEHHbIE IPU3HAKN OJHOTO WK O0Jiee 0OBEKTOB;

OIIpENeIIsATh aCHeKT KiIacCupUKalny;

OCYIIECTBIISITH KIacCU(PHUKAIUIO;

3HATh U UCIIOJB30BATh pa3inyHble (YOPMBI IPEACTABICHUS KIaCCUPHUKALIUY.

Tema 5. H3meHeHusi, npoucxoasiue ¢ BeuecrBamu (12u)

IToHsTHE AIBNIEHUI KaK U3MEHEHUH, IIPOUCXOJAIINX C BELIECTBAMU. SIBIICHUS, CBA3aHHbBIE C U3MEHEHHEM KPUCTAJUIMUECKOIO CTPOEHHUS BEIECTBA IIPU IIOCTOSTHHOM
ero cocrase, puznueckue ABieHus. PU3NUECcKue SBICHUS B XUMUU: TUCTWIISLHA, KPUCTAJUIN3aLUs, BBIIAPUBAHIE U BO3TOHKA BEIECTB, IEHTPUPYTHPOBAHHE.
SIBneHws, CBsI3aHHBIE C N3MEHEHHEM COCTaBa BEI[ECTBA, - XUMUYECKHE peakuu. [I[pU3Haky U yCIIOBHS POTEKaHUSI XUMHYECKUX peakiuil. [ToHsTHe 00 3K30- 1
SHJOTEPMHUYECKUX peaKIMsIX. Peakiiuy ropeHns KaK YacTHBIN CIIy4ai 3K30TEPMUUYECKUX PEAKIUiL, IPOTEKAIOIIUX C BBIJCICHUEM CBETA.

3aKoH COXpaHEHHs MacChl BEIIECTB. XMMUYECKHUE YpaBHEHH. 3HaUeHHE HHIEKCOB U K03 duineHToB. CoCcTaBiIeHNE YPABHEHUNH XUMUUECKUX PEaKIHi.

PacueTsl 1o XuMHYECKUM ypaBHEHHSIM. PelieHne 3a1a4 Ha HaXOXKJCHNE KOJIMYECTBA BELIECTBA, MAaCChl WM 00beMa MPOAYKTa PEaKLKH 110 KOJIMYECTBY BEIIECTBa,
Macce Wi 00beMy HCXOJHOTO BellecTBa. PacueTsl ¢ UCIOMb30BaHUEM MTOHATHS «JI0JI», KOT/1a UCXOIHOE BEIIECTBO JaHO B BHJIE PaCTBOPA C 33JaHHOM MacCOBOM
JI0JIEN paCTBOPEHHOTO BEIECTBA MITU COAEPIKUT ONPENEICHHYIO JI0JII0 TPUMECEH.

Peakumu pasnoxxenus. [Tonstre o ckopocTu xumudeckux peakuuil. Karanusatopsl. @epMeHTEI.

Peakumu coenunenns. Katanntudeckne U HeKaTaauTHYecKue peakiui. O0paTumbie 1 HEOOpATUMBIE peaKIInH.

Peakumu 3amerienrs. DNEKTPOXUMHUYECKAN PSIT HAMPSHKEHUH METaJUIOB, €T0 NCIIOIB30BaHME IS MTPOTHO3MPOBAHUS BO3MOXXHOCTH MPOTEKAHUS PEAKITHH MEX Ty
METaJIJIaMH U PacTBOPaMU KUCIIOT. Peakiiny BEITECHEHHS OTHUX METAJJIOB U3 pacTBOPOB UX COJIEH IPYTMMH METaJlJIaMHu.

Peakiun oOMena. Peakuuu Helfitpanu3anuy. Y clIoBHs MPOTEKaHUs peakuii o0OMeHa B pacTBOpax /10 KOHIIA.
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Tumbl XUMAYECKHUX peakuuii (10 IPU3HAKY «YHCIIO M COCTaB UCXOAHBIX BELIECTB U MPOIYKTOB PEaKIMN») Ha IPUMEPE CBOMCTB BObI. Peakius pa3inosxeHus -
3JIEKTPOJIN3 BOABI. Peakuinu coeuHEeHns - B3aMMOAEHCTBUE BOJBI C OKCHIAMHU METAJIOB U HeMETAIUIOB. [IoHATHE «ruapoKcuab. Peakiuu 3ameneHus -
B3aMMOJIEHCTBUE BOMBI C IIEIIOYHBIMH U IEJIOYHO3EMENIBHBIMU MeTa/ulaMu. Peakiuy oOMeHa (Ha mpuMepe THAposu3a Cyab(puia aTloOMUHUS U KapOuaa KaJbIus).
Pacuérnble 3agaun. 1. Beruncnenne no XuMUYECKUM YPaBHEHHSIM MacChl WIIM KOJIMYECTBA BEILIECTBA IO M3BECTHON Macce WM KOJUYECTBY BELIECTBA OAHOTO U3
BCTYMAIOIIMX B PEAKIHIO BEIIECTB MK MPOLYKTOB peakiuy. 2. Brrancienne macchl (KOJMYeCcTBa BEMIECTBA, 00beMa) MPOAYKTa PEaKIiu, €CIM U3BECTHA Macca
HCXOJIHOTO BEILIECTBA, COIEPIKALIETO ONPENSIICHHYIO 1010 IpuMeceil. 3. Beruncinenue Macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) IPOIYKTa PEaKUH, €CIIM H3BECTHA
Macca pacTBOPa U MaccoBasi JOJIsl PACTBOPEHHOT'O BEIECTBA.

IIpenMeTHbIE Pe3yAbTATHI 00YYEHHUS

Yvyamuiics JOJKEH yMems.

KJaccu(pUIMPOBaTh XMMUYECKHE PEAKIMHU TI0 YUCIY U COCTABY MCXOJHBIX BEIIECTB U MPOLYKTOB PEAKLNH; TEIUIOBOMY 3((eKTy; HanpaBIeHUIO IPOTCKaHUS
peakiuy; y4acTUIO KaTaln3aTopa;

WCTIONB30BaTh TaOIHIly PACTBOPUMOCTH JUISI OTIPEICIICHHS] BO3MOXKHOCTH MPOTEKaHUs peaKuii 00MeHa; 3IeKTPOXUMHUYECKUHN sl HAPSDKEHUH (aKTUBHOCTH)
METaJUIOB VIS OIIPEeICHNS] BO3MOXKHOCTH NMPOTEKAHUS PEaKLMii MEXAYy METaJUIaMU ¥ BOJHBIMH PacTBOPaMHU KUCIIOT U COJIEH;

HaOJI0aTh U ONMCHIBATh NPU3HAKU U YCIOBUS TEUEHUS] XUMUYECKUX PEaKLUUH, JeJaTh BBIBOABI HA OCHOBAaHUHU aHAIM3a HAOIIONECHUN 3a SKCIIEPUMEHTOM;
MPOBOJUTH PACUETHI 10 XUMHYECKHM YPaBHEHUSIM Ha HAXOXKICHUE KOJIMYECTBA, MAaCChl WIIM 00beMa MPOAYKTa PEaKIIUH 10 KOJINYECTBY, Macce Ui 00beMy
HCXOJHOTO BEIIECTBA; C UCMOIB30BAaHUEM MOHITHS «10JIs1», KOT/1a HCXOIHOE BELIECTBO JaHO B BHJIE pacTBOpA C 3alaHHON MaccoBOil 10Jiei paCTBOPEHHOT O
BEIIIECTBA WIN COACPIKUT ONPENEICHHYIO I0JII0 IPUMECEi.

MeTtanpeaMeTHbIe pe3yabTaThl 00yUeHHs

VYvyaimuiics 10JKEH ymMemsb.

COCTaBJIATh Ha OCHOBE TEKCTa CXEMBI, B TOM 4HcIe ¢ npuMeHeHneM cpencts KT,

CaMOCTOSITEIbHO OOPMIISITH OTUET, BKJIIOYAIOLINM ONMCAHKE IKCIIEPUMEHTA, €r0 pe3yJIbTaToB, BBIBOJIOB;

WCTIONB30BaTh TAaKOW BUJI MBICIIEHHOTO (MI€JIbHOT0) MOJICIIMPOBAHMS, KaK 3HAKOBOE MOJICTTUPOBaHUE (Ha IpUMeEpE YPaBHEHHH XUMHUECKUX PEaKIHii);
pa3nn4ate 00bEM U COAEp)KaHUE HOHATHI;

pas3nn4aTh pOJOBOE U BHIOBOE ITOHATHS,

OCYIIECTBIIATH POJIOBHIOBOE OTIpeieIeHNE TOHATHH.

Hemoncrpanun. [Ipumeps! pu3nyuecKux sSBICHAN; a) TUaBieHre napadpuna; 0) mudy3us AYIUCTHIX BEMECTB C FOPSIIEH JTaMIOYKH HaKaIuBaHus. [Ipumepsl
XMMUYECKUX SIBJICHUH: a) TOpeHUe Maruus; 0) B3auMoJIeiiCTBUE COJITHON KUCIIOTHI C MPaMOpPOM HITM MEJIOM; B) nonydeHue ruapoxkcuna meau (11); r) pacrBopenue
MOJIy4E€HHOT0 THIPOKCHA B KHCIIOTax; 1) B3aumozeiicTere okcuna menu (1) ¢ cepHoit KucaoToil mpu HarpeBaHUH; €) pa3ioyKeHHe TepMaHraHaTa Kajiust; k)
B3aMMO/IEiCTBUE Pa30aBICHHBIX KUCIIOT C METAJIAMH.

JlaGopatophsie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHMS BOJBI M CITUPTA 10 HCUE3HOBEHUIO UX Karenb Ha GuiIbTpoBalbHON Oymare. 4. OKHCIeHHEe MeIU B
IUIaMEHH CHMPTOBKU WJIM ropesku. 5. [lomyTHeHne U3BECTKOBOM BOABI OT BBIIBIXAEMOTO YIIIEKUCIIOro ra3a. 6. [loyyeHne yriaekucaoro raza B3auMoACHCTBUEM
COJIBI U KUCIIOTHL. 7. 3amelrieHue Meau B pactBope xiopuaa meau (II) sxemnezom.

IIpakTyeckass padora Ne S.IIpu3HaKkyn XMMHYECKUX peaKIuid.

IIpenMeTHbIE Pe3yAbTATHI 00YYEHHUS

Yvyaiuiicst 10JKEH ymMemsb.:

oOpararscs ¢ 1abopaTOPHLIM 000PYIOBaHHEM M HArpeBaTelIbHBIMU MPHOOPAMHU B COOTBETCTBHH C MPABHIIAMU TEXHUKH 0€30I1aCHOCTY;

BBITOJIHATH MIPOCTEHILINE TPUEMBI PAOOTHI C J1a00PaTOPHBIM 000PYIOBAHUEM: J1a00PATOPHBIM IITATUBOM; CIIMPTOBKOMH;

Ha0JI0aTh 38 CBOWCTBAMH BEILECTB U SIBIICHUSAMH, IPOUCXOSIIUMHU C BELIECTBAMU;

OTHCHIBATh XUMHUECKUI KCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U S3bIKA XUMUH;
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JIeTIaTh BBIBOJIBI IO pE3yJIbTaTaM MIPOBEAEHHOIO DKCIIEPUMEHTA;
TOTOBUTH PACTBOPHI C OMPEICICHHOM MacCOBO 10JIeH pacCTBOPEHHOTO BEIIECTBA;
HNPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JOJIIO PACTBOPEHHOI'O B HEM BELIECTBA.
MeTtanpenMeTHbIe pe3yabTaThl 00yUeHHs

Yyamuiics JOJKEH yMems.

CaMOCTOSITEITFHO UCTIONH30BATh OMOCPEIOBaHHOE HAOIIOICHHE.

Tema 6. Teopus 3J1eKTPOJTUTHYECKON JUCCONMALMH U CBOICTBA KJIACCOB HEOPraHUYeCKUX COeIMHeHuit (22 y)

[TonsiTHe 00 AMEKTPOTUTHICCKON AUCCOIMAIIMU. DIEKTPOIUTHI M HEAICKTPOIUTHI. MEXaHU3M JUCCOIUAIINN DJICKTPOJIUTOB C PA3TUYHBIM TUTIOM XMMHYECKOM
cBs3u. CTENeHD AIICKTPOIMTHYECKON Aucconuanui. CHIbHBIC H c1a0ble IICKTPOJIUTHI.

OCHOBHBIC TTOJIOKEHUS TCOPHH DIICKTPOIUTHUCCKON Juccolanuy. MloHHbIe ypaBHEHHS Peakiuil. Y CIIOBUS MPOTECKAHUS PEAKIIMU 00MEHA MEXTY JCKTPOIUTAMU
JI0 KOHIIA B CBETE€ MOHHBIX MPE/ICTABICHUM.

Knaccudukarys HOHOB 1 MX CBOWCTBA.

Kucnotsl, nx knaccudukanws. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPHH AIIEKTPOIUTHUECKON Juccoranui. MoneKyIsipHble 1 HOHHBIE YpaBHEHUS
peakmuii KUcioT. BzanmoaeiicTBrue KUCIOT ¢ MeTaUIaMU. DJIEKTPOXUMUYECKUN Psi/i HAMIPSKEHUN MeTaJlIoB. B3anMoaeiicTBIE KUCIOT ¢ OKCHUIaMU METAJLJIOB.
B3aumoieiicTBHe KHCIOT C OCHOBAHUSAMHU - PeaKIMs HeHTpanu3aun. B3anMoaelicTBue KUCIOT ¢ oMU, Vcnonb30BaHue TaOIUIBI PACTBOPUMOCTH

JUTSL XapaKTEPUCTUKU XUMUUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux Ki1accudukanys. Jlucconuaiys OCHOBaHUN U MX CBOWCTBA B CBETE TCOPHH AJICKTPOIUTHUSCKON Tucconuanuy. B3anMoaelicTBue OCHOBaHHMIA €
KHCJIOTaMH, KUCIIOTHBIMH OKCHIaMU U COJISIMH. VICTionb30BaHue TaOIMIlbl PACTBOPUMOCTH ISl XapaKTEPUCTUKKA XMMUYCCKUX CBOMCTB OCHOBaHMi. Pa3noxenue
HEPACTBOPUMBIX OCHOBAHUI NpU HAIPEBAHUH.

Counn, nx knaccuuKanys U IUCCOHAINS PAa3TUIHBIX THIIOB cojieil. CBONCTBA coyiell B CBETE TEOPUH IEKTPOIUTHIESCKON Mucconuanun. B3anmoaeiictBre coeii ¢
MeTaJlJIaMH, YCIIOBHSI POTEKAHUS 3TUX peakiuii. B3aumoeicTBre cosiell ¢ KUCI0TaMu, OCHOBAaHUSMHU U COJISIMH. Vcrosib30BaHUE TaOIUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMUYECKHUX CBOMCTB COJIEH.

O06001meHune cBe/ieHN 00 OKCHIAX, UX KIIACCU(PUKAIIUN U XUMAYECKUX CBOMCTBAX.

I'eHeTnueckue psabpl METAIUIOB U HEMETAIIOB. ['eHeTHYeCcKas CBI3b MEX/1y KilacCaMu HEOPTaHUUECKUX BEILIECTB

OKHCIUTETFHO-BOCCTAHOBUTENBbHBIE peakIui. OKUCIUTETh U BOCCTAHOBUTENH, OKUCIICHHE U BOCCTAHOBJICHHE.

Peaknnu noHHOTO 0OMEHA M OKHCIIHTEIHHO-BOCCTAHOBUTENBHEIE peakiiui. COCTaBIIeHNE YPaBHEHUH OKHCINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUil METOIOM
AJIEKTPOHHOTO OaaHca.

CBoICTBa MPOCTHIX BEIECTB - METAJJIOB U HEMETAJUIOB, KMCJIOT U COJICH B CBETE MPEJICTABICHNH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIECCAX.
IIpenMeTHBIE PE3VJIbTATHI 00VUEHHS:

VYyamuiics IoJKeH ymeny:

HCIOJIb30BaTh MPU XapaKTEPUCTUKE MTPEBPALLIEHUN BEIIECTB MOHATHS: «PAaCTBOP», «AJEKTPOIUTUYECKAS JUCCOLUALIU, «IJIEKTPOJIUTBI», «HEIIEKTPOIUTHDY,
«CTETEHb TUCCOLUAITUNY, «CHIIBHBIEC SIEKTPOIUTHD), «CIA0BIE JEKTPOIUTHD», «KATHOHBDY, AHHOHBD», KKUCIOTBD», OCHOBAHUS», «COJIMY, KHOHHBIE PEAKIIUNY,
«HecoIIe00pa3yoIne OKCUIBD), «COJIC00pa3yIOIINe OKCHIIBDY, KOCHOBHBIE OKCHJIBD», «KUCIIOTHBIE OKCHIIBI», «CPEIHHE COINY, KKUCIIBIE COJIHY, KOCHOBHBIE COIIN,
«TEHETUYECKUM pAJI», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUNY, KOKUCIIUTENbY, «BOCCTAHOBUTEINbY, «OKUCICHHUE), «BOCCTAHOBIICHHUEY;

OIKCHIBATh PACTBOPEHHE KaK (DU3MKO-XUMUIESCKHUI MTPOLIECC;

WUTIOCTPUPOBATH MTPUMEPAMH OCHOBHBIE MOJIOKEHUS TEOPUH JEKTPOIUTUISCKON UCCOIMAIINN; TEHETHUECKYI0 B3aUMOCBSI3b MKy BEIIeCTBaMU (TIPOCTOE
BEIIECTBO — OKCHJ] — THUAPOKCH]I — COJIb);
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XapaKTepu30BaTh 00IIMEe XUMHUECKIE CBOWCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHHI U COJIEH € MO3UIMIA TEOPUH IEKTPOTUTUIECKON
JTUCCOLUAIINN; CYIIHOCTB AJIEKTPOIUTUYECKON AUCCOLMALIMY BEIIECTB C KOBAJEHTHOM MOJIIPHON M HOHHON XUMHUYECKOH CBSI3bI0; CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIHIA;

MPUBOIUTH IIPUMEPHI PEAKLUH, HOATBEPKAAIOLINX XUMUIECKHE CBONCTBA KUCIIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBaHUH U COJIEH; CYIIIECTBOBAHUE
B3aMMOCBSI3U MEX/ly OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

KJIaccu(pUIMPOBaTh XMMUYECKHE PEAKIINU T10 «I3MEHEHHIO CTETIICHEH OKUCICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyole BEIeCTBay;

COCTABIIATh YPAaBHEHUS 3JEKTPOIUTHUECKON AUCCOLUALINY KHCIIOT, OCHOBAHUH U COJIEH; MOJIEKYJIIPHBIE, IIOJIHBIE M COKpAILlEHHbIE HOHHBIC YPaBHEHHS PeakLuii ¢
y4acTHEM BJIEKTPOIUTOB; YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA, UCIIONB3Ys METO/ IIEKTPOHHOTO OajlaHca; ypaBHEHHS PeakLuii,
COOTBETCTBYIOIINX MOCIEOBATEILHOCTH («IIETIOYKE)) MPpEeBpaIleHIH HEOPTaHUIECKUX BEIIECTB Pa3INUHBIX KIIACCOB;

OIIPEIEIISATh OKUCIUTEIb U BOCCTAHOBUTEIIb, OKUCICHHE ¥ BOCCTAHOBJICHUE B OKHCIMTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIINAX;

yCTaHaBIMBAaTh IPUUNHHO-CIICJICTBEHHBIE CBSI3HU: KJIACC BEIIECTBA — XUMHUYECKHE CBOKWCTBA BEIIECTBA,;

HaOJIOATh U ONMCHIBATH PEAKLUHN MEXIY SJEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SA3bIKA U SI3bIKa XHMUH,

MIPOBOJUTD OIBITHI, IIOATBEPKAAIOIINE XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB.

MeranpeaMeTHble pe3y/ibTaThl 00y4eHUs1

VYvyamuiics 10JKEH yMemyb.

JieJ1aTh IOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;

COCTaBIIATH JOKJIAN;

COCTaBIISITh HA OCHOBE TEKCTa rpadMKH, B TOM yHcie ¢ nmpuMmeHeHneM cpencts UKT;

BJIa/IETh TAKUM BHUJIOM M3JIOKEHUS TEKCTa, KaK paccyKJIeHHE;

WCIIONB30BaTh TAaKOW BUJ MBICIIEHHOTO (MI€aJIbHOI0) MOJACIIMPOBAHHUS, KaK 3HAKOBOE MOAEIMPOBaHNUE (Ha IpUMepe YpaBHEHUH peakMid AUCCOLUANN, HOHHBIX
YpaBHEHUH peaklnii, IOTypeaKknidi OKUCICHUSI-BOCCTAHOBIICHHS );

pa3nn4aTh KOMIOHEHTHI JOKa3aTeNbLCTBA (TE3UC, apTyMEHTHI U (JOPMY JI0Ka3aTeNbCTBA);

OCYILIECTBIIATH NPSMOE HHAYKTUBHOE J10Ka3aTeIbCTBO.

JemoHcTpanun. VcnipiTaHue BEMECTB U UX PaCTBOPOB Ha 3JEKTPONPOBOJHOCTD. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHON KHUCIIOTBI OT KOHIICHTPALHH.
BsaumogeiicTBue iuHKa ¢ cepoi, congHoil kucnotoit, xnopuaom meau (II). 'openne maruus.

JlaboparopHsie onbITHL. 8. Peakiuu, xapakTepHble U1 PaCTBOPOB KUCIOT (COMISTHOW MM CepHOIT). 9. Peakiun, XxapakTepHbIe IS paCTBOPOB I1eJI04e (THIPOKCHAOB
Hatpus win kamus). 10. [Torydenue u cBoiicTBa HEPACTBOPUMOTO OCHOBaHMS, Harpumep ruapokcuaa meau (I1). 11. Peakium, xapakTepHble ISl paCTBOPOB COJei
(manpumep, 11t xnopuaa meau (I1)). 12. Peakinu, xapakTepHble 17151 OCHOBHBIX OKCHIOB (HampuMep, Ui okcuaa Kaibiwms). 13. Peakunu, xapakTepHble s
KHCIIOTHBIX OKCHJIOB (HAIpUMeED, AJIs YIIIEKHCIIOro ra3a).

[Ipaktnueckas padora Ne 6. CBoWcTBa KHCIOT, OCHOBaHHUM, OKCHUIOB U COJIEH.

IIpakTHyeckast padora Ne 7. Pemenne skcriepuMeHTAIBHBIX 3a1a4.

IIpenmeTHBbIE pe3yabTaThl 00yYeHHSA

VYyamuiics T0MKeH ymems.

o0paratscs ¢ JabopaTOPHEIM 000PYAOBAaHHEM M HarpeBaTelIbHBIMU MPHUOOPAMHU B COOTBETCTBHUH C MPaBUIIaMU TEXHUKH O€30I1aCHOCTH;

BBITOJTHSATH MPOCTEHININE TPUEMBI 00pAIICHUSI ¢ JIAOOPATOPHBIM 000PYA0BaHHEM: JIAOOPATOPHBIM IITATHBOM, CITUPTOBKOW;

HaOJI0/1aTh 38 CBOWCTBAMH BEILIECTB U SIBIICHUSAMU, TPOUCXOSIIIUMHI C BEIIECTBAMU;

OIMCHIBATh XMMUYECKUH SKCIIEPUMEHT C MMOMOIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POAHOTO) SI3bIKA U A3bIKA XUMHUU;

JIeNIaTh BBIBOABI 10 PE3yIbTaTaM IMPOBEACHHOTO SKCIIEPUMEHTA.

MeTtanpenMeTHbIe pe3yabTaThl 00yUeHHs
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VYyamuiics nomKeH ymenoy:
OTIPEICTISATh, UCXOMS U3 YISOHOH 3a7auu, HEOOXOIUMOCTh HETIOCPECTBEHHOTO FITH OMOCPEI0BAHHOTO HAOIOACHHS;
CaMOCTOSITETTFHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUMA K YPOBHIO ITOAI"OTOBKU BBIITY CKHHUKOB.

BbINYCKHHK HAVYHTCSH:

* OTIMCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, FA3000pa3HBIX BEMIECTB, BBIALISA UX CYIIECTBEHHBIE PU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABIUBATh MPUUYUHHO-CICACTBEHHBIC CBSI3U MEXKIY JaHHBIMU XapaKTepUCTUKaMH BEIIECTBA,
* PacKphIBATh CMBIC]I OCHOBHBIX XUMUYECKUX TIOHSITHH «aTOM», «MOJICKYJIa», «XUMHUUYECKUI 3JIEMEHT», IIPOCTOE BEIIECTBO», «CIIOKHOE BEILIECTBOY,
«BAJICHTHOCTBY», UCIIOJIb3YsI 3HAKOBYIO CUCTEMY XUMHU;

* H300paXkaTh COCTAB MPOCTEHINUX BEIIECTB C MTOMOIIBI0 XUMHUECKUX (DOPMYII U CYIIIHOCTh XUMHUYCCKUX PEAKIIUH ¢ MOMOIIBI0 XUMUYESCKUX YPABHCHUH;

* BBIUKCTISITE OTHOCUTENIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAK)KE MACCOBYIO JIOJIF0O XUMUYECKOT0 3JIEMEHTA B COCIMHEHUAX JJI OLCHKU UX
MPaKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh IO COCTaBY OKCH/JIbI, OCHOBAHUS, KUCIOTHI, COJIH;

* KIaccU(UIUPOBATh OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIA TI0 COCTaBY;

* MOJIB30BATHCS JTA00PATOPHBIM 00OPYIOBAaHUEM U XUMHUECKOH MTOCY/I0M;

* IPOBOJINTH HECJIOKHBIE XUMHYECKHE OTIBITHI M HAOIOIEHS 32 N3MEHEHUSIMHU CBOMCTB BEIIIECTB B IPOIIECCE MX MPEBpAIeHUil; COOM0AaTh MpaBMiia TEXHUKA
0€30MMacHOCTH TIPY NPOBEACHNUU HAOIFOACHUN U OIBITOB;

* pa3auYaTh SKCICPUMEHTATHHO KUCIOTHI U MENOYH, TIOI3YSICh MHANKATOPAMHK;, OCO3HABATh HEOOXOAUMOCTh COOJIIOICHHUS Mep 0€30IIaCHOCTH MPHU OOPAIICHUH C
KHACJIOTAMH M IICJIOYaMHU.

* pacKpbIBaTh CMBICI Nepuoaudeckoro 3akona 1. 1. Menneneena;

* OIUCHIBAThH U XapaKTEPU30BaTh TaOJUUHYIO (OPMY EPUOINICCKON CUCTEMbl XUMHUYSCKUX JICMCHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX AJIEp U pacHpeiciIeHUE Yncia 3JIEKTPOHOB 10 3JIEKTPOHHBIM CIOSIM aTOMOB XHUMHUYECKHUX AJIEMEHTOB MaJlbIX IEPUOOB
MEPUOIUYECKON CUCTEMBI, a TAKKE KaJIHsl U KaJIbLIUS;

* pa3nMyaTh BUIBI XUMUYIECKON CBSI3U: HOHHYIO, KOBAUICHTHYIO MOJIIPHYIO, KOBAJCHTHYIO HETIOJSIPHYIO U METAJUTUYECKYIO;

* U300paXkaTh JCKTPOHHO-HOHHBIE ()OPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBA3SIMU Pa3HOT'O BUJIA,

* BBISIBJISITH 3aBUCHUMOCTD CBOICTB BEIIECTB OT CTPOCHUS UX KPUCTAILUIMUECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJITNYECKUX;

* XapaKTePU30BaTh XUMHUUECKUE JIEMEHTHI M UX COCIMHEHHS Ha OCHOBE MOJIOKEHUS JIEMEHTOB B IIEPUOJAMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB,
* XapaKTEepU30BaTh HAYYHOE M MHPOBO33PECHUECKOE 3HAUCHUE TIEPUOANIECKOT0 3aKOHA U MIEPUOTNIECKON CUCTEMBI XUMUYEeCcKuX demMeHToB /. . Menneneena;

* O0BSICHATH CYyTh XUMUYECKHUX TIPOIIECCOB M MX MPUHIMITAAIHHOE OTINYNE OT (PU3NIECKUX;

* Ha3bIBaTh IPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUUYECKUX PEAKIUI;

* YCTaHABJIMBATh MPUHAJISKHOCTh XUMUUSCKON PeaKIMK K ONPEACIEHHOMY THITY TI0 OJIHOMY U3 KjIacCH()DUKAIMOHHBIX TPU3HAKOB: 1) 110 YUCITY H COCTaBY
WCXOJIHBIX BEIIECTB U MPOJIYKTOB PEAKIIUH (PEAKIMH COSTUHEHHUS, PA3JIOKEHUS, 3aMEIIeHUs] 1 00MEHa); 2) 1O BBIACICHUIO MIIH TIOTJIOMIEHUIO TETIOTHI (PeaKkiuu
AK30TEPMUYECKUE U FHIOTEPMHUIECKHE); 3) TI0 U3MEHEHHIO CTEIICHEW OKUCIICHUSI XUMUYECKHX 3JIEMEHTOB (PEaKIui OKACIUTEIHHO-BOCCTAHOBHUTENBHEIE); 4) 11O
oOpaTuMoCTH mpoliecca (peakiuyu 00paTUMbIe U HEOOPaTUMBIE);

* COCTaBIIATh YPAaBHEHHUS dJIEKTPOIUTUIECKON TUCCOITUAIIIN KHUCTIOT, IIEJIOYEH, COJIeH; TTOTHBIE M COKpaIIEHHBIC NOHHBIC YPAaBHEHISI PEaKIIHi 0OMEHa; ypaBHCHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH;

* MPOTHO3UPOBATH MPOIYKTH XUMUYECKHUX PEaKIni 10 popMyIamM/Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPEIENIATh UCXOIHEIE BEeIIeCTBa M0 (popMyiaM/Ha3BaHUIM
MIPOTYKTOB PEAKITHY;
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* COCTaBJIATh YPaBHEHUsI PEAKIUil, COOTBETCTBYIONIMX MOCIEIOBATEILHOCTH («IIETIOUKE)) MPEBPALICHII HEOPTAHUICSCKUX BEIIECTB PA3JIMYHBIX KIIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUACTEIBCTBYIOUIUE O MPOTEKAHUN XUMUYECKON peaKIIni;

* IPUTOTOBIIATH PACTBOPHI C ONPENCIEHHON MACCOBO 10JIeH paCTBOPEHHOTO BEILIECTRA;

* OTIPEJIENSITh XapaKTep CPeabl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0YEH 10 N3MEHEHUIO OKPACKH WHANKATOPOB;

* IPOBOAUTH KAYECTBECHHBIC PEAKIIUHU, TOTBEP)KIAIOIINE HAJTMYHUE B BOJHBIX PACTBOPAaX BEIIECTB OTACIBHBIX HOHOB

* OTIPEIENSITh MPUHAICKHOCTh HEOPTaHMIECKUX BEMIECTB K OHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIIT: METAJUTBI M HEMETAJUTBI, OKCHBI, OCHOBAaHMS, KUCIIOTHI, COJIH;
* COCTaBIJIATH ()OPMYJITBI BEIIECTB M0 UX HA3BAHHSIM;

* ONPEACNSITh BAJIGHTHOCTh U CTEIIEHb OKUCICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (hOPMYJIbI HEOPTAHUYESCKUX COSAMHECHUM 110 BAJICHTHOCTSM U CTEIICHSIM OKUCJICHHUS DJICMEHTOB, a TAKXKE 3apsiilaM HOHOB, YKa3aHHBIM B TaOJIHUIIC
pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUCCKIX M XUMHUUSCKHUX CBONCTB MPOCTHIX BEIISCTB (METALUIOB U HEMETAJUIOB) U UX BBICIIUX OKCUIOB, 00Pa30BaHHBIX
3JIEMEHTaMH BTOPOT'O U TPETHEr0 NEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOMCTBA, XapaKTEPHBIE IS TPYIIT OKCUIOB: KACIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKIE CBONCTBA, XapaKTEPHBIE IS KAYKIOTO U3 KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIIOT, OCHOBaHUMA, COJICH;

* IPUBOJUTH IPUMEPHI PEAKIIH, TOATBEPKIAIONTNX XUMUIECKHUE CBOMCTBA HEOPTAHIMUECKHUX BEIECTB: OKCUIOB, KUCIOT, OCHOBAaHUHN U COJICH;

* OIPEJIENSATh BEIIeCTBO-OKUCIUTENh U BEIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIINAX;

* COCTaBJIATh OKUCIUTEFHO-BOCCTAHOBUTENBHBIN Oanmanc (151 M3yYeHHBIX PEAKIHii) MO MPeII0KESHHBIM CXeMaM PEeaKIIHii;

* IPOBOJUTH na6opaToprle OIIBITHI, TIOATBCPKAAIOIINEC XUMUYCCKUE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHn4€CKuXx BCUICCTB,

BBIHVCKHI/IK HNOJYYHUT BO3MOXHOCTb HAYYUTHCA.

* TPaMOTHO O0paIaThCs C BEMIECTBAMHU B TIOBCEAHEBHOM JKHU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTH COOITIOIEHISI ITPABIIT IKOJIOTHIECKH OE30IIaCHOTO MOBEIEHUS B OKPYIKAIOIIEH MTPUPOTHON CPEIE;

¢ [IOHUMAaThb CMBICII U HCO6XOI[I/IMOCTI) CO6J'I}0)Z[CHI/I}I HpCI[HI/ICElHI/II\/'I, npeajiaraCMbiX B MHCTPYKIUAX 10 UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB 6bITOBOI>i XUMUHU U JP.;
* MCIIOJIB30BaTh MPUOOPETEHHBIE KIFOYEBbIE KOMIIETEHTHOCTH IPH BBHITIOTHEHUH UCCIIEOBATEIHCKIX MIPOSKTOB 10 H3YYSHHUIO CBOHCTB, CITOCOOOB MOMYUYESHHS U
pacro3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIONb3Ys CPEACTBA YCTHOHM U MHChbMEHHOW KOMMYHHUKAITUH MTPU paboTe ¢ TEKCTaMU yIeOHHMKA
JIOTIOJTHUTENILHON JINTEPaTypOi, CIIPABOYHBIMHU TAOIUIIAMH, MIPOSIBIISATE TOTOBHOCTh K YBRYKEHUIO HHOM TOYKH 3PEHHUS TIPU 00CYKACHUH PE3YJIbTATOB BHITIOJTHEHHON
paboThI;

* 00BEKTHBHO OIICHWBATh HHPOPMAIUIO O BEIECTBAX M XMMUYECKHX IIpolieccax, KpUTHIECKH OTHOCUTBCA K TICEBJIOHAYYHON HHPOPMAITIH, HEJOOPOCOBECTHOM
pekiame, Kacarouieics NCIOIb30BaHMsl Pa3IMYHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHHUE TEOPETHUECKUX 3HAHWH JIJISl IPAKTUIECKON eATEIIbHOCTH YeIIOBEKa;

* OITUCHIBATH U3yUEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTHKY CUCTEMHOTO aHAJIH3a;

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HCpHO}IH‘IGCKOﬁ CHUCTEMBI XUMHUYCCKUX JIEMECHTOB AJIs1 O6T)$ICHCHI/I$I " NpCaABUACHUA CBOMCTB KOHKPETHBIX BEHICCTB,

* pa3BUBaTh WHGOPMAITMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YTITyOJICHHs 3HAHUI 00 NCTOPUM CTAHOBIICHUS] XUMHYECKON HayKH, €€ OCHOBHBIX ITOHSATHIA,
MEPUOIUYECKOr0 3aKOHA KaK OJIHOTO U3 BAKHEHUIINX 3aKOHOB MPUPO/IBI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKU.

¢ COCTABJIATH MOJICKYJISIPHBIC U ITOJIHBIC HOHHBIC YPABHCHHA 110 COKpaIlIéHHBIM HWOHHBIM YPAaBHCHUAM;

* IPUBOAUTD ITPUMEPLI peaKuHﬁ, IMOATBEPKAAOMINX CYHICCTBOBAHMUE B3aMMOCBA3U MEX Y OCHOBHBIMH KJIaCCaMU HEOPraHNMYCCKUX BECUICCTB;

* POTHO3UPOBATH PE3YJIbTATHl BO3ICHCTBUS Pa3IMYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKOMN peaKIlnm;

* POTHO3UPOBATh PE3YIbTATHI BO3ACHCTBUS Pa3IUYHBIX ()aKTOPOB HA CMEIEHUE XUMUUECKOTO PABHOBECHSL.

* MPOTHO3MPOBATh XUMHUECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;
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* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTELHBIC MM BOCCTAHOBUTEIIBHBIC CBOUCTBA C YUETOM CTEIICHEH OKHUCIICHHS SIEMEHTORB, BXOSIIUX B
€ro COCTaB,;

* BBISIBJISITH CYIIECTBOBAHUE T'EHETUIECKON B3aMMOCBSI3H MEX/Ty BEIIECTBAMH B PSY: MPOCTOE BEIIECTBO — OKCHUJ — TUAPOKCUI — COJIb;

* OpraHU30BBIBATH, IPOBONUTH YUCHHUECKHE MPOCKTHI IO UCCIICIOBAHUIO CBONUCTB BEIIECTB, UMEIONIIX BAKHOE MPAKTHYCCKOE 3HAUCHUE.
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KanenxapHo — tTeMaTu4eckoe nJiaHupoBanue no xumuu mo nporpamme O.C.I'abpuesisina
(2 yaca B HexeJ110, Bcero 68 yacon)

Ne Kon-Bo | lata mposenenus | [Ipumedanue
HazBanue Temsl ypoka

n/n 4acoB

Tema 1. Benenue (69)

1 Boansrii uactpykTax no Th npu pabore B kabunere 14
xumud. [Ipenmer xumuu. Beuiecrtsa.

2 [IpeBparenus BemecTs. Ponb XUMuUM B )KHU3HU g
YeJI0BeKa.
[paktuueckas padota Nel. «[Tpuémsr

3 oOpalleHus ¢ 1ab0pPaTOPHBIM 1u
obopynoBanuem» Nucrpykrax Th

4 [lepuoanueckas cucreMa XUMHUYECKHX JIEMEHTOB 14
J .M. Menneneena. 3HaKi XUMHUYECKUX DJIEMEHTOB.

5 Xumuueckne hopmynbl. OTHOCUTENbHAS aTOMHAS H lq
MOJIEKYJISIpHAsi Macca.
[pakTuueckas padora Ne2. «HabmroneHue 3a ropsiei

6 cevoit» Muctpykrax Th la

Tema 2. ATOMBI XMMHYECKUX JJIEMEHTOB. (749)

7 OcHOBHbIE CBEJIEHHS O CTPOEHUHU aToMOB. CocTaB 14
aToMoB. M30TONBI.

8 CtpoeHue 371eKTPOHHBIX 000JI04YEK aTOMOB. la

9 WNonsl. UoHHas xumuueckas CBsi3b. 1q

10 KoBaneHnTtHas cBs3b. 1g

11 Meramnnueckass XMUMHYECKas CBS3b. 1g

12 O0001IeHNE U CHCTEMATH3aLKs 3HAHHUH 110 TEME: 14
«ATOMBI XUMHUYECKUX DJIEMEHTOBY

13 Kontponbnas padora Nel mo teme: «Admomsi 1g
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| XUMUYECKUX DTIEMEHIMOB))

Tema 3. [IpocThie BemiecTBa.

(54)

14 IIpocThie BelecTBa-MeTaIbI. lua
15 [IpocTrie BelecTBa ~-HEMETAILIBL. AJUIOTPOIHSL. 1g
16 KonuuectBo Bemnectsa. Moibs. MossipHast macca. lua
17 ModsipHblii 00BEM ra30B. 1g
18 Pemrenne 3amad mo TeMam: «Moasaprbiil 06vem 2a308, 14
KOAUYeCme0 8eujecmeaa.
Kon-Bo Hata npoBeneHus [Ipumeuanue
Ne | Ha3Banue TeMbl ypoka 4acoB
/1
Tema 4. CoequHeHNE XUMHYSCKHX DJICMEHTOB. (169)
19 CreneHb OKHCIICHMSL. i
20 Baxxneiimme kiaccbl OMHAPHBIX COSAMHEHUH. 14
OKCHUIEBL.
OcHoBaHUSI.
21 lu
Kucnotsr.
22 1q
23 Comnu. g
24 Cocrasinienue Gopmyi colieit. lu
o5 O06001eHne 1 cucTeMaTh3alys 3HaHUH 110 TeMe !
«Baxxneiime knaccel OMHAPHBIX COSIMHEHUI 1
AMop(dHBIE U KPUCTAJUIMYECKIE BEIIECTBA.
26 Kpucrannnueckue penieTku. 1u
27 YucTele BEIIECTBA U CMECH. 1y
8 [paktrndeckas padora Ne3. «AHaU3 OYBHI U 14
BOoAbDY NucTpykTaxk Th
29 MaccoBas 1011 KOMIIOHEHTOB B CMECH. 14
30 Pemenune 3amay Ha HAXOXKICHUE MACCOBOM JOJTH 14
KOMITOHCHTOB CMECH.
31 Pemenne 3amay Ha HAXOKIEHUE MAaCCOBOU 0N 14

KOMITOHCHTOB PaCTBOpPA.
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[Ipaxtrueckas padora Ned. «IIpuroroBiaeHue pactBopa

32 caxapa ¢ 3aJJaHHOM MaccoBOH 10J1eil paCTBOPEHHOTO lua
BenecTBay Mucrpykrax Th

33 O06o01IeHne u cucTeMaTU3alys 3HaHU| 110 TeMe: 14
«CoelMHEeHNs] XUMHUYECKUX 3JIEMEHTOBY.

34 Kontponbnas padora Ne2. o reme: «Coedunenus 14
XUMUUECKUX INEMEHMOB).

Tewma 5. VI3MeHeHus, NPOUCXOSIINE C BEIIECTBAMH. (129)

35 @Du3nyecKUe SIBJICHUS B XUMUU. 14

36 XHUMUYECKHE SIBJICHHUSI. X UMHUUCCKHE PEAKIIHI. 14

37 3aKOH COXpaHEHHUsI MaCChl BEUIECTBA. XUMHYECKHE 14
ypaBHEHUsI.

38 PacuéTel 10 XUMMYECKMM YPABHEHHSM. I

39 Pemenue pacueTHbIX 33714 IO ypaBHEHHUIO PEAKLIUH. Ia
Pemenue pacueTHbIX 3a/1a4 Ha BRIYMCIEHUE MACCHI

40 MIPOAYKTA PEaKLIUH. I
Tuns! XUMHUYECKUX peakLnil.

41 I

42 TuIbl XUMUYECKHUX PEaKIUi HAa IPUMEPE CBOKCTB 14
BOJIBL.

43 CKOpOCTh XUMUYECKHX peakunii. KaTanuzaTopsl. 14

44 [Ipaktnueckas padora NeS. 14
« ITpu3Haku XxuMHU4YeCKuX peakuuin» Mucrpykrax Th

45 O60011eHre U cHCcTeMaTU3alHs 3HAHUH 110 TeMe 14
«H3MeHenus, npoucxoosauue ¢ 6euecmsamuy.

46 Kontponbnas padora Ne3. o reme «H3menenus, 14
NPOUCX00AWUE C BEUJeCTBAMU.

Ne Haszeanue temsl ypoka Kon-Bo Jara mpoBenenus [Ipumeuanue

n/m 4acoB

«» «O»
Tema 6. PactBopenue. PactBopsl. CBOICTBa pacTBOpPOB (224)
3EKTPOJIUTOB.

OKHCIIUTEIBHO — BOCCTAHOBUTEIbHBIE PCaAKIIun

20




PactBopenue Kak (PU3NKO — XUMUYECKHIA ITPOLIECC.

47 Tuns! pactBopoB. [loBTopHBIN HHCTpYKTaXx 10 T.6. lu

48 Onextponutrdeckas aucconmanys (D/1) 1q

49 Ocuonble nonoxenus Teopun D/, (TD) lu
Honuble ypaBHEHHS peaKkMi

50 P peart la

51 YcnoBus NpOTEKaHUS XUMUYECKUX PEAKINI MEKIY 14
pacTBOpaM¥ AIEKTPOIUTOB 0 KOHIIA

52 Kucnotsl, nx xinaccuduxanus. 1y
CBolicTBa KUCIIOT.

53 lg

54 OcHoBaHus, UX KiIaccu(uKanms. g
CBolicTBa OCHOBaHUH.

55 I

56 Oxcupl, MX KIacCH()UKaIMs U CBOHCTBA. 1y
Couu, uX CBOMCTBA.

57 I
I'enernyeckast cBsI3b MEXKAY Ki1accaMu

58 | HeopraHWYECKHUX COCAUHEHHUH. la

59 [Ipaktnueckas padora Ne6. «CBoiicTBa KUCIOT 14
OCHOBaHMI, OKCUAOB U coJiei». Uuctpykrax Th

60 O60011eHre U cucTeMaTH3alHs 3HAHUH 110 TeME: 14
«PacTBOpeHUE U pacTBOPHI».

61 OxucnurenbHO-BoccTaHOBUTENBHBIE peakiu (OBP). 14

62 Cocrasnenue uekTpoHHoro 6ananca 8 OBP. 14

63 CBoiicTBa IPOCTHIX U CIOXKHBIX BellecTB B cBeTe TOJl u 1y

OBP
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[Ipaktrueckas padora Ne7. Pemenue

64 AKCIIEPUMEHTAIBHBIX 337124 110 TeME: 14
«OBP» Uucrpykrax Th
O06001menne u cucTeMaTH3alns 3HAHUI 110 TeMe

65 «PactBopenue. Pacteoprl. CBOMCTBA paCTBOPOB 1q
9JIEKTPOJIMTOB, HOHHBIE yYpaBHeHUs, OBPy.

66 Utorosas konTponbHas padota Ned 3a kypc xumuu 8 14
KJlacca

67 AHaJN3 UTOTOBOH KOHTPOJIHHONW PabOTHI. 14

68 IMoprpeTHas rajgepest BEIMKUX XUMUKOB 14
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Hoypoqnoe NnaanupoeaHue no Xumuu, 8 Kanacc,

(2uaca 6 nedenio, scezo 68 uacos), YMK O. C. ['abpuensna

Ne No Coxneprxanue Kon a | IloBTO- oMalll
p A A 3ananus, hopmupyromme YV /| Hcnonb3zoBanue UKT
YpoK | ypo | mporpammHoro u- Ta | peHue Hee
amo |Ka | Marepuana 4yecT 3ajaHu
perynstuB | Ilo3naBarenb-ubie | Kommynukar | JImgnocT-
npen- | no BO e
HBIE UB-HbIC HBIE
METy | TeM qaco
e B
Tema 1. Beenenue B xumuto (6 4acoB)
1 1 Beoanbii 1 dusu- §1, ®opmupos | PopmupoBaHHe dopmu- dopmu-
UHCTpYKTaX 1mo Th YecKue yap. 4 | aHue YMEHMUSI poBaHue poBaHue
npu pabote B CBOICTBA, MOHATHS O | HAONIOIaTh, IeJaTh | YMEHHS UHTEpeca K
KaOWHEeTe XUMUH. ¢buzu- XUMHH U BBIBOJIBI IIPU paboTaTh B HOBOMY
[TpenmeT XxuMumu. 4ecKoe €e polli B | mpoBeaeHUH napax, npeaMe-Ty.
Bemiecrsa. TEJO KU3HU OTBITOB, YMEHHUS OTBEYATh Ha
yeloBeka | paboTaTh ¢ KHMUTOM | BOIIPOCHI
2 2 [TpeBpamienus 1 dusn- §2,3 - yanTens, Bupryans
BemecTs. Poib YECKHE MepHO/IYECKOit yMeHHe Has
XUMHU B )KU3HU CBOIiCcTBa CHCTEMOL. HCIIONB30- naboparop
YyeJioBeKa. BATH ust
XUMHUYECKUU
3 3 [TpakTnueckue 1 ATtom c.174 [IpesenTa
A3BIK
pabotsr: Nel. «IIp ’ s
N YMEHHE
UEMBI-00paIeHus
paboTarthb C
¢ 1abopaTop-HbIM
XUMHYec-
000pyI0BaHUEM .
KoM
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4 4 [Tepuonnueckas 1 §4 MOCY/TI0M.
cucrema
XUMHUYECKHUX
anemenTtoB J[.W.
Menpeneena.
3Haku
XUMHYECKHUX
3JIEMEHTOB.
5 5 XHUMHYECKUE 1 Haumens | §5 ymp.
bopMyIBL. mee 14
OTtHocuTeIbHAS obree
aTOMHas U KpaTHoe,
MOJICKYJIIpHas aToM,
Macca. MOJICKYJIa
6 6 [IpakTuyeckue 1 C.180
pabotsi: Ne2. «Hab
JIOJIEHUE 3a
TOpSILIEN CBEUO
Tema 2. ATOMBI XUMHUYECKHX AJIEMEHTOB (7 4acoB)
7 1 OcHoBHbIE 1 AToM. §6,7 ®opmupos | PopMupoBa-HUE ®opmu- dopmu- IIpesenra
CBEJICHUS O CtpoeHnue aHue yMeHusl pabo-TaTh | poBaHHE poBaHHE s
CTPOCHHUH aTOMOB. sapa MOHATHIA O | C KHUTOWYMCHHSI YMEHHs CIy | MHTepeca K
H3oTo116!I aToMa CTPOCHHUH | HHTETPUPO-BATh maTh KOHKpET-
aToma, 3HAHUS U3 QU3UKK | yaUTENS, HOMY
XUMHYECKO | B XUMHUIO. BECTH XUMHUYECKO
i CBSI3M U JTUAJIOT C My
ee BUJIax. VUUTENEeM U | DJIEMEHTY,
JIPYTHMH MOMCK
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8 CrtpoeHue OnextpoH | §8,
AIIEKTPOHHBIX [lepuon. 9¢.52y
000JI04EK aTOMOB. I'pynna np.2

9 Honsl. MonHas §10
XUMHYECKas CBS3b. ymp. 5

c.62

10 KoBaneHTHas §11,

CBS3b. ymp.2c.
66

11 Merannuueckas §12
XUMHUYECKAs CBS3b.

12 O060061IEHNE U §4-12
CUCTEeMAaTH3aIIHs [ToBTO
3HAHUI IO TeMe: pUTH
«ATOMBI OCHOBH
XUMHYECKHUX bIe
AIIEMEHTOB TIOHSITH

ST TEMBI

13 KontponbHas

pabota Nel mo
TeMe: «Amomobl

yYdalmuMu-cs.

JTOTIOTHUTET
BHOU
uHpopmaru
U O HEM.

IIpesenta
s

IIpe3enTa
LHst

[Ipesenta
ous

[Ipesenta
s
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Xumudeckux

9NEeMEHMO8)
Tema 3. [IpocThie BemecTBa (5 4acoB)
14 1 ITpocteie 1 Ousnueck | §13 ®opmupoB | YMeHnue padborath | YMeHue Osnanenue | [Ipezenta
BEIIIEeCTBA- ue aHue C Y4eOHUKOM, COTPYOHHUYAT | HABBIKAMHU | IUs
METaJLJIBL. CBOICTBa MOHATHSI O | JOTIOJIHUTETHHON b C YUHUTENEM | JIJIS IPAKTH-
MeTaJUlax, | JIATEPATYpPOM.IEpU | B IOMCKE U YECKOM
HEMeTayla | ou4ec-Kou cucre- | coope JeSITeIb-
X, MO. uH(pOpMalUU | HOCTH.
KOJIMYECTB , CIIyIIaTh
e ero.
BEIIECTBA.
15 2 ITpocteie 1 Ousnueck | §14,
BEIIECTBA- ue yrp.3
HEMETaJLIbI. CBOMCTBA
Anorpomnusi.
16 3 Konuaectso 1 OtHocute | §15,
BeriecTBa. Moib. TpHas ymp.1-
MonspHas macca. aToMHas u | 3
MOJICKYIISI
pHas
MAacCChI
17 4 Momnsipusiii 00beM | 1 Komuuect | §16,
rasos. BO yop.1,
BellecTsa | 2
18 5 Pemenue 3amau o | 1 Komuuect | §15, 16
TEMaM: BO yp. 4-
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«Monapuwbiu
0bvem 2a308,
KOUuyecmeo
seuecmea.

BEIIIECTBA,
MOJISIpHas
macca,
MOJISIPHBIN
00BeM,
IIOCTOSIHH
ast
ABorazipo

5,¢.85

Tema 4. CoequHEHNST XUMUYECKUX

a1emMeHTOB (16 "acoB)

19 1 Crenens 1 §17,
OKUCJICHUA. yIp. 1 ’2
20 2 Baxneiimue xnaccel | 1 §18,
OMHAPHBIX yrp.1
COEIMHEHUH. 4
Oxcupl.
21 3 OcnoBanwys. 1 §19,
ymp.4-
5
22 4 Kucnotsr 1 §20,
yop.3,5

®opmMupoBaH
Y€ MOHATHUSA O
CTENEHU
OKHCJIC-HUS,
KJIaCCOB
COCIMHCHHUMH,
YUCTBIX
BEIIECT-Bax
U CMECHIX.

Ymenue paboraTth
C Y4eOHUKOM,
YMEHHUE
COITOCTaBJIST,
paborath ¢
dbopMyamu.

YmMenue
paboTtatb
B Mapax, B
rpyImax,
OTBEYaTh
Ha
BOIIPOCHI
YUUTESL.

YMenue
HCIIOJIb-
30BaTh
3HAHUS B
OBITY.

IIpe3enTa
s
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23 5 Comu §21
24 6 CocraBieHue §21,
bopMmyI comeid. ynp.2,3
25 7 O6001IeHre U IToBTO
cucreMaTulanuia pHTb
3HAHMHU 110 TEME OCHOBH
«Baxneitmue BIE
KJIacChl OMHAPHBIX
B MMOHATH
COEIUHEHHI
sI TEMBI
26 8 AmopodHbIe 1 AToMm. §22
KPUCTAJUIMYECKUE Monekyia
BelecTBa. THIIBI dusnueck
KPUCTAJUIMYECKUX o€ TeJo.
pelIeToK duznyeck
He
CBOMCTBaA
27 9 YucThle BeUecTBa U CwmecH. §23
CMECH. Ywucteie
BeIIleCTBa
28 10 | lpakruueckas C.181
pabota Ne3. «Ananu
3 IIOYBEI U
BOIBI» MHCTpyKTax
Tb
29 11 | Maccosas nons Cwmecn. §24,
KOMIIOHEHTOB B Yucrteie ymp. 2,

[Ipesen
Tanus
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CMCECH.

BEIECTBA

4,7

30,31

12,
13

Pemienue 3agaud Ha
HaXOXXJICHUE
MacCOBOM JOJIH
KOMITOHCHTOB
CMECH.

32

14

IIpakTrueckas
pabora

Ne4. «[Ipurotosinen
Y€ pacTBopa caxapa
C 3aJJaHHOU
MacCoOBOH oyen
PacTBOPEHHOI'O
BelecTBa» UHCTpyKT
ax Th

C. 185

33

15

O6o00meHne U
CHCTEMAaTH3AIUs
3HAHUM 110 TEME:
«CoenuHeHus
XAMHYECKHX
3JIEMEHTOB.

34

16

KonTponbHas
pabota Ne 2 o
TeMe
«Coenuaenus
XUMHAYECKHX
AIIEMEHTOB

§13-24

IToBTO-
pUTH
OCHOBH
bIC
IIOHATHU
s TEMBbI
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Tema 5. 3menenust, mpoucxosmue ¢ Bemectamu (12 gacoB)

35 1 DusnyecKre 1 CnocoObr | §25,
SBJICHUS B XMMHH. pasnenenu | ymp. 3
s cMecei
36 2 XuMuyeckue 1 §26
SIBJICHMSL.
XUMHUYECKHUe
pEaKIuu.
37 3 3akoH coxpaHenus | 1 §27,
Macchl ymp. 2-
BEIIIECTBA. XUMHUYE 3
CKHUE ypaBHEHHS.
38,39 | 4,5, | Pacuérs 110 3 Komuuect | §28,
,40 6 XUMHYECKUM BO ymp.
YPABHEHUSM. BemecTna. | 2,3
MonsipHast
Macca.
Momnsipasl
i 00beM
41,42 | 7,8 | Tunb xumuueckux | 2 §29-30
peakiuii. ymp. 1-

dopmMupoBaHUE

HOHATUH O
XUMHYECKUX
peakiusx, ux

TUIIaX; YMCHUA

IINCaThb
peaKiuu u
paccTaBisTh
ypaBHCHHE B
XUMHAYECKHX
peaKIu-sx.

YmMme-nue pabo-
TaTh ¢ Y4eOHUKOM,
MepUO-TUYECKON
CHCTE-MOH,
IITOPUTMOM
paccraBiieHus

KO3 PHUIHUEHTOB B
XUMHYECKHX
YpaBHEHHUSIX;
yMEHHE
HUHTETPUPO-BaTh
3HAHUA U3 PU3UKU
B XHMHIO.

YmMenue Ymenue [Ipesen
BECTH UHTETPUPOB | Tauus
JMaor, aThb
paboTaTh B | MOJIy4YEHHBI
napax, € 3HaHus B
paboTath C | MpaKTHUECK
YUUTENIEM. | OW KU3HMU.
IIpesen
TaIusl
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43 9 CkopocTh 1 §31-32
XUMHUYECKHX yIp.
peaKiui. 26
KaranuzaTtopsl.

44 8 IIpaxkTryeckas 1 C.183
pabota Ne5.
« IIpn3naku
XUMHAYECKHX
peakuuin» Uucrpykra
K Th

45 9 O6001enye u 1 Peakiun §25-32
CHUCTEMaTH3aINs pasioKeH
3HAHUH 1O TeMeE st ITosTo

b
«H3menenus, COCIMHEH pUTH
npoucxooauue ¢ - OCHOBH
b
seujecmeamuny.
“ oOMeHa, ble
TTOHSTH
3aMeILEeHU
sl TEMBI
s
46 10 Konrponbhas 1

pabota Ne3. o Teme
«H3menenus,
npoucxoosuue ¢
BeUECMBAMUY.

Tema 6. TCOpI/ISI SHCKTPOHHTHHCCKOﬁ JHUCCOLIMAIIMHU U CBOMCTBA KJIaCCOB HCOPTraHNYCCKU

X coenuHeHui (19 yacon)

47

1

PactBopeHnue kak
busmko —

1

Nounuas
CBSA3b.

§34

dopmMmupoBaHue
MHOHATHUH O

dopmMupoBaHue

yMEHUs paboTaTth ¢

dopmupoB
aHue

®dopmupoBa
HUE YMEHUSA

[Ipesen
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XUMHYECKUN KoBanent
npotiecc. TUrsl Has
pacTBOpOB. HEIIOJISPH
TToBTOpHBIN as u
nHcTpykrax 1o T.b.
MOJISIpHAS
CBSI3b.
Homnsl
48,49 | 2,3 | DnexrponurHueckas Kucnora §35-36,
JUCCOLMAIUS ymp. 1,
(M) u teopus D1 4,5
50 4 HoHHbIE ypaBHEHHS OcuHoBanu | §37,
peaknuii € ynp.2,
5
C.237
51 5 Vcnosus §32,37
MPOTEKAHMUS
XUMHAYECKHX C.240
peakuii Mex Iy
pacTBOpamu
3IIEKTPOJIUTOB JIO
KOHIIA
52-53 | 6-7 | Kucnotsl B CBETE §38,
T ymp. 3,

pacTBopax,
3JIEKTPO-
JIMTHYSCKON
JACCOIHAIIH,
HOHHEBIX
ypaBHE-HUSIX,
KHCJIO-TaX,
OCHOBAa-HHU,
COJIAX,
OKCHJIOB,
OKHCJIUTENBHO-
BOCCTAHOBHTEII
b-HBIX
peaKIusX.

Y4eOHHKOM,
aJIrOpUTMaMHu
COCTaBJICHUS UOH-
HBIX YPAaBHEHUU U
pPacCTaHOBKH

K03 pHLIIEH-TOB B
OKHCIIUTEIbHO-
BOCCTAHOBUTEIIbHBI
X peakuusx.

yMEHUs WHTEIPUPOB | Tanus

paboTtath | aTb 3HAHUSA

WHJIUBHUIY | O pPaccTBO-

albHO U B | pax, KHCIO-

rnapax, Tax,

COTPYJIHHUY | OCHOBA-

aTh C HUSIX, COMSAX

YUMTENIEM, | U OKCUJaX B

yMEHUE MOBCE-

3a/1aBaTh HEBHYIO

BOIIPOCHL. | )KU3Hb.
IIpesen
Taus
[Ipesen
Tauus
IIpesen
Tauus
IIpesen
Talus
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54-55 | 8-9 | OcHoBaHus B §39,
ceere TO/] yop. 3,
5
56 10 | Okcuapl, ux §40
KJaccupuKanus 1 ymp. 3
CBOICTBA.
57 11 | Conu, ux cBOMCTBA. §41
yup.
2,5
58 12 | I'enernveckas cBsi3b §42,
MEX]y KJIacCaMU ymp. 2-
HEOPTaHUYECKUX 4
COEJIMHECHU.
59 13 | [pakTuueckas C.241
pabota
No6. «CBoticTBa
KHCJIOT, OCHOBAHMUI,
OKCHJIOB U
coneiy. MacTpyKTax
Th
60 14 | O6o6menue u IToBTO
CUCTEMAaTH3aIIUS PHUTB
3HaHUU 110 TEME: HOHSTH
«PactBopenue u e 06
pacTBOPBI». HOHHDI
X

[Ipe3en
Tauus
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peaxim
X

61,62 | 15, | OxucnurenbHo- §43
16 | BOCCTaHOBUTEJbHBIE yp.
peaxuuu (OBP). 1,7
063 17 CBo¥icTBa IPOCTHIX U IToBTO
CIIOYKHBIX BEIIECTB B pUTH
ceere TOJl u OBP
IOHATH
e 00
WOHHBI
X
peaxiu
X
04 18 [IpakTruueckas C.242
pabota
No7. Pemienue
SKCTIEPUMEHTAILHBI
X 3aJ1ay 10 TeEME:
«OBP» Unctpyxran
Th
65 19 | O6obuienue n [ToBTO-
cucTemMaTu3anus pUTH
3HAHUM 110 TeMe OCHOBH
«PacTBOpenue. BIE
PactBopsl. CBoiicTBa
pacTBOpoOB TOHATH
JIIEKTPOJTUTOB, A TCMBL

HOHHBIC YpaBHCHUS,
OBP».
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66 20 | Urorosas 1
KOHTpOJIbHAs paboTa
Ne4 3a kypc xumun

8 kacca

67,68 | 21, | Anamu3 uToroBoi 2 C.244
22 KOHTPOJIbHOU
paboTHIL.
IlopTtpernas ranepes
BEJIMKHUX XMMUKOB.

Onucanue y4eGHO-MeTOANIECKOT0, MATEePHATHLHO-TEXHHYECKOT0 ¥ HH(OPMAIHOHHOI0 00ecneyeHust 00pa30BaTeILHOIO NMpolecca.

HarypanbHble 00beKkThI. HaTypanbHble 00bEKTHI, HCIOIb3yEMbIE B 00YUCHUN XUMHUH, BKITFOUAOT B Ce0sI KOJUICKIIMU MHUHEPAJIOB M TOPHBIX MTOPOJI, METAIOB U
CILUTaBOB, MHHEPAIILHBIX YIOOPEHUH, IMIacTMACC, KAyIyKOB, BOJOKOH U T. . O3HAKOMIIEHHE YYaIUXCs ¢ 00pa3liaMy MCXOIHBIX BEMIECTB, MOIYIPOAYKTOB H
TOTOBBIX M3JICIIMIA MO3BOJISET MOJTYYHUTh HATJSIHOE MPEACTaBICHUE 00 3TUX MaTepuajax, X BHEIIHEM BHUJIC, a TAKXKE O HEKOTOPHIX (PU3NUECKUX CBOMCTBAX.
3HaYUTENIbHBIC YUeOHO-TI03HABATEIBHBIC BO3MOKHOCTH UMEIOT KOJUICKIIMH, U3TrOTOBJICHHBIE CAMUMHU O0yJarOIMMHUCS. [IpeIMeThI sl TAKUX KOJUTCKIIMH
COOMPAIOTCS BO BpeMs OKCKYPCHH U APYTUX BHEYPOUHBIX 3aHATHMA.

Konmexknuu UCconb3yoTes TOIBKO U 03HAKOMIICHUS YYAITUXCs C BHEITHUM BHIOM U (PM3MYECKUMH CBONCTBAMH M3y4aeMBIX BEIIECTB M MaTepuamoB. s
MPOBEICHYSI XUMUUECKUX OMBITOB KOJUISKIIUK MUCIIONIB30BaTh HEJIb3sl.

XuMHYecKHe peakTUBBI U MaTepuajibl. OOpalieHre Co MHOTUMH BEIIECTBAMH TPeOyeT CTPOTOro COOIIOISHISI IPABHII TEXHUKH 0€301TaCHOCTH, OCOOSHHO pH
BEITIOJTHEHHUH OTIBITOB CAMHMH y4YalmuMucs. Bce HeoOxomumble Mephl PEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIINX JOKYMEHTAX H HHCTPYKIIHSIX, a TAKKE B
MOCOOUSIX JJIsl YIUTEIICH XUMUH.

HauGosee yacTo ucoib3yeMble peakTUBBI M MaTePUAIIbI:

MIPOCTHIC BEIIECTBA - ME/Ib, HATPUH, KB, AFOMUHIIA, MarHUH, JKee30, IIMHK, Cepa;

okcuapl — menu (II), kanpuus, sxenesa (I11), maramus;

KHCJIOTHI - COJISIHAsI, CEpHAas, a30THas;

OCHOBAHMUS - TUAPOKCU HATPUS, THIPOKCUJ KAIbIUs, TUAPOKCU Oapusi, 25%-HbIii BOJHBIN pacTBOP aMMHAKa;

comu - xnopuabl Hatpus, Mean (1), xxemnesza(lll); HuTpate! kanus, HaTpusi, cepedpa; cynabdatel menu(ll), xemesa(ll), xemneza(lll), anromMuHUsS, aAMMOHHMS, KaJIHs,
OpoMu 1 HATpHS,

OpPraHUYECKUE COCIUHEHUS - KpaxMall, TIUIUPUH, YKCYCHAsl KUCJIOTa, METUIIOBBIN OpaHKeBbIH, (heHoNTaIenH, TaKMYyC.

Xumudeckasi JJaGopaTopHasi ocy/Aa, annapaTsl U NPUOOPHI. XUMHUYECKas MOCy/1a OIpa3AeseTcs Ha JIBE TPYIIBL: IS BHITOJHEHUS ONBITOB YYAITUMUCS U
JIEMOHCTPAILIMOHHBIX OIBITOB.

[Tpubopsl, anmapaThl ¥ YCTAHOBKH, UCIIOIb3yEMbIC HAa YPOKAaX XUMHUH, MOAPA3CIIAIOT HA OCHOBE MTPOTEKAIOIINX B HUX (PU3UUYECKUX M XUMHUYECKUX MPOIIECCOB C
Y4aCTHUEM BEIECTB, HAXOSAIINXCS B PA3HBIX arperaTHBIX COCTOSHUSIX:

35




npurOOPHI U1 pabOTHI C Ta3aMu - OIy4eHHe, COOMpaHue, OYUCTKA, CYILKa, MIOTJIOMIEHHE Ta30B; peakui MEXKIY IIOTOKAMH Ia30B;

anmapaThl ¥ TPUOOPHI JIJIS ONIBITOB C XHUIKUMH U TBEPABIMHU BEIISCTBAMH - TIEPETOHKA, (PMIIBTPOBAHUE, KPUCTAIUTH3AIIVS;, POBEICHUE PEAKITHI MEXKTY TBEPIABIM
BEIIECTBOM H KUAKOCTHIO, JKHUIKOCTBIO U KHUIKOCTHIO, TBEPABIMH BEIIECTBAMIL.

Bre aT0i K1accnrkanuy HaXOAATCS ABE TPYIIBI YIeOHOW anmapaTyphl:

1). g n3y4yeHns: TEOPETHUECKUX BOMPOCOB XUMHU - MILTFOCTPALIUS 3aKOHA COXPAHEHHS MacChl BEIIECTB, AEMOHCTPALHSI AJIEKTPOIPOBOIHOCTH PacTBOPOB,
JIEMOHCTPAINS IBIKEHUS] HOHOB B DJIGKTPUIECKOM TIONE; U N3YYEHHUSI CKOPOCTH XUMHUIECKOW PEAKIINH U XUMHUIECKOTO PaBHOBECHS,

2). A WIDTIOCTPAIIUN XUMIYECKAX OCHOB 3aBOJCKMX CIIOCOOO0B MOIYYEeHUST HEKOTOPHIX BEIIECTB (CEpHOM KUCIOTHI, aMMHAaKa ! T. II.).

BcrnoMoraTenbHy 0 pojib UTPArOT U3MEPUTEIbHBIE U HarpeBaTeIbHbIe TPUOOPHL, Pa3IMYHbIE IPUCIIOCOOICHHS ISl BHITIOTHEHUS OIBITOB.

Mogenu. O6beKTaM1 MOACTUPOBAHUS B XUMUH SIBISIFOTCSL aTOMBI, MOJIEKYJIbI, KDUCTAIJIBI, 3aBOACKUE anmapaThl, a TAK)KE MPOUCXOSIIHUE Mporecchl. B
MIPETIoAaBaHUN XMMHH UCTIONB3YIOTCS MOJIEH KPUCTAJUTMYECKUX PEIIeTOK anMasa, rpadura, cepsl, pocdopa, okcuaa yraepona(lV), moma, xenesa, Mmenu, MarHusl.
HaGopsr Mogeneit aTOMOB 7151 COCTaBJICHHUS IIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI PH M3yUYEeHUH OPraHMYECKOH XUMHU.

VYuebnble mocoOus Ha me4aTHON OcHOBe. B mporecce 00yueHns XUMUH UCTIONB3YIOTCS CIEAYIONINE TaOIUIbI IIOCTOSIHHOTO dKCIoHUpoBaHust: «llepuonnueckas
cucrema xuMmmudeckux snmeMeHToB Jl. V. MenaeneeBay, «Tabmuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHHUH U COJIEH», « DNMEKTPOXUMUIECKHUH PsIT HAPSDKEHUI
METaJIJIOBY.

Jli1st opraHu3aiuy CaMOCTOSTENIHLHOM paboThl 00YYarOIINXCs Ha YPOKaX UCIIONIB3YIOT Pa3HOOOpa3HbIe NTMAaKTUIECKHUE MaTepHalIbl: TETPAIH Ha MIEYaTHOH OCHOBE,
KapTO4KHU C 3alaHUAMU pa3H0171 CTCIICHU TPYAHOCTHU JIA U3YyUYCHUA HOBOI'O MaTcpuajia, CaMOIIPOBEPKH U KOHTPOJIA 3HAaHUM ydamuxcs.

DKpaHHO-3BYKOBBIE CPEJICTBA O0YUEeHHS. DKPaHHO-3BYKOBBIE ITOCOOWSI IENATCS Ha TPY OOJBIINE TPYIIIEI: CTATHYHBIE, KBa3UINHAMUYHBIC U THHAMUYHEIE.
CTaTUYHBIMH 3KPaHHO-3BYKOBBIMHU CPEJICTBAMU OOYUEHHUS SBISIFOTCS AUA(UIBMBIL, TUATIO3UTHUBEI (CIIAiiIbl), AMHUYHBIC TPAHCIIAPAHTHI Is TpadonpoekTopa.
CCpI/II/I TPpaHCIIapaHTOB MMO3BOJIAIOT UMUTUPOBATH ABMKCHHUE IIYTEM IMOCJICAOBATCIIBHOI'O HAJIOKCHUA OJHOI'O TpaHCIapaHTa Ha I[perI\/'I. Takune CECpUH OTHOCAT K
KBa3UIMHAMUYHBIM 3KPaHHBIM TTOCOOHSM.

JMHAMHYHBIMA KPaHHO-3BYKOBBIMH TTOCOOVSIMHE SIBIISTIOTCSI IPOU3BEACHNS KHHEMaTorpada: JOKyMEHTaIbHOT0, XPOHUKAIHHOTO, MyIbTHIUTHKAIMOHHOTO. K 3T0#
e TPYIIe OTHOCSTCS! SKPAaHHO-3BYKOBEIE CPEJICTBA O0YUEHUS, ISl IPEABSIBICHUS HHPOPMALIUN KOTOPBIX HE00X0AMMa KOMIIBIOTEPHASI TEXHUKA.

TexHuueckue cpeacTBa o0yuenus. [Ipy KOMITIEKCHOM HCIIONB30BAHUHN CPEACTB 00yUeHUsT HeM30€KeH BOIIPOC O BO3MOKHOCTH 3aMEHBI OJTHOTO MTOCOOHS IPYTHM,
HarpuMep JIEMOHCTPAINMOHHOTO HITH JIA0OPATOPHOTO OIBITA €T0 H300pakeHneM Ha dkpaHe. HpopMarus, conepkaiascs B 9KpaHHOM TIOCOOUH, MTPEICTABISET
co0O0H JTUIIE OTpaKeHUE PEaTbHOTO MUPA, U TIOATOMY OHA JIOJKHA UMETH ONOPY B UyBCTBEHHOM OMBITE 00ydaromuxcs. B mpoTuBHOM citydae GopMUpyroTCs
HeTpaBUIIbHBIE U (opMalbHbIe 3HaHHSL. OcoOeHHO onacHO (GOpPMUPOBAHNE UCKAKEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX NPEICTaBICHHH, TOCKOIBKY SKpaHHOE
MIPOCTPAHCTBO U BPeMsl 3HAYUTEIHHO OTINYAIOTCS OT PEaTbHOI0 MPOCTPAHCTBA U BPEMEHH. DKpPaHHOE TIOCOOUE HEe MOKET 3aMEHHUTH COOO0M peaslbHbI 00BEKT B
IIponecCe €ro nMo3HaHud BBUAY TOI'O, UYTO HE MOXKET 6I)ITL NCTOYHUKOM YYBCTBCHHOI'O OIIBITa O CBOfICTBaX, CYHIECTBCHHBIX IPU U3YUCHUU XUMUU: IBECTEC, 3ariaxe,
KPUCTAIUTMYECKOM CTPOSHHH H T. JI. B TO jke BpeMsi pH HAIMYWY Y YYalIuXCs JOCTATOYHBIX YYBCTBEHHBIX 3HAHUN Ha HEKOTOPBIX ATarax 00y4YeHHUs
BOCIPOM3BEACHUE XUMUYECKOTO OTIBITa B SKPAaHHOM IIOCOOMH MOXKET OBITh OoJiee 1enecooOpa3HbIM, YeM €T0 MOBTOPHAS IEMOHCTPALIHSI.

[TnarupyemMble pe3ynbTaThl H3y4eHHs yIeOHOTO MpeIMeTa.

B pe3yabTaTte uzyyeHuss XuMuu Ha 6a30BOM YPOBHeE YUeHHK J0JKEH

3HATH/IIOHUMATh:

XUMHYECKYIO0 CHMBOJIMKY: 3HAKH XUMHUYECKUX AIEMEHTOB, (hOPMYJIbI XUMHUUECKUX BEIIECTB, YPABHEHUS XUMHUYCCKHUX PEaKIIUi;

BaXXKHEUIITNE XUMHYECKHE TIOHTHS: BCIICCTBO, XUMHUYECKHI 3JICMCHT, aTOM, MOJICKYJIa, OTHOCUTECIIbHBIC aTOMHasd U MOJICKYJIsIpHasA MacCCbl, MOH, aJUIOTPOIN,
H30TOIbI, XUMHUYECKAs CBA3b, JJICKTPOOTPULIATCIIbHOCTD, BAJICHTHOCTDb, CTCIICHb OKUCJICHU A, MOJIb, MOJIIpHAA Macca, MOJ'[S[pHI;IfI O6’beM, BCIIECTBA MOJICKYJIAPHOI'O 1
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, 3JIEKTPOIUT U HEIJIEKTPOJIHT, SIEKTPOIUTHYECKAs JUCCOUUALHS, OKUCIUTENb M BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJIEHHUE, TETJIOBOH 3P EKT peakuu, CKOPOCTh XMMUYECKOH PEeaKLUK, KaTallu3, XUMUYECKOE PABHOBECHUE, YTIIEPOAHBIN CKeNeT, PYHKIMOHAIbHAS TPYIINa,
W30MepHs, TOMOJIOTHS;
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OCHOBHBIE 3aKOHBI XMMHH: COXPaHEHHs MAacChl BELIECTB, IOCTOSIHCTBA COCTABa, IEPUOINYECKHUN 3aKOH;
OCHOBHBIE TEOPUH XUMHUH: XMMHUYECKON CBA3H, JIEKTPOIUTHUECKON AUCCOLUALINN, CTPOCHUS OPraHNYEeCKUX COEANHEHNH;
Ba)KHEHNININE BELIECTBA U MaTE€PHabl: OCHOBHBIE METAJUIBI U CILIABbI; CEPHAs, COJISIHAS, a30THASL M YKCYCHAsI KUCIIOTHI; 1IeJI0YH, aMMUAK, MUHEPaJIbHbIE YI00peHHUS,
METaH, 3TUIEH, alleTUIeH, OCH30J1, 3TaHOJ, KUPbI, MbUIA, [JIIOK03a, CaXapo3a, KpaxMaJl, KJIeT4aTKa, OeJIKU, HCKyCCTBEHHBIE M CHHTETHUECKUE BOJIOKHA, KaydyKH,
MJIaCTMACCHI;
yMeThb:
Ha3bIBaTh: 3HAKH XUMHUYECKUX 3JIEMEHTOB, H3y4YE€HHBIC BELIECTBA I10 «TPUBHAIBHOI MM MEXIyHApPOIHOW HOMEHKIIATYDE;
OTIpEETATh: BAIECHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB, TUIT XUMHUYECKOH CBSI3U B COSAMHEHUSAX, 3apsi NOHA, XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX COEANHEHUH, OKUCINTEND U BOCCTAHOBUTENb, IPUHAJUIEAKHOCTh BEIIECTB K PA3JIMYHBIM KJ1acCaM OPraHUYEeCKUX COEAMHEHUM;
XapaKTEPHU30BaTh: JIEMEHTHI MAJIBIX TIEPHOIOB TI0 WX ITOJIO0KEHHUIO B epuoandeckoit cucteme J.M.MenpeneeBa; o0mme XUMHIECKHE CBOMCTBA METAIIIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U OPTaHUYECKHUX COEANHEHUH; CTPOCHUE U XUMHUYECKUE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COETUHEHNH;
OOBSICHATH: 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOSHUS; IPUPOAY XUMUYECKOH CBA3M (MOHHOW, KOBaJICHTHOH, METAJNTMYECKON ), 3aBUCUMOCTb
CKOPOCTH XMMUYECKOM PEaKLUH U ITOJIOKEHHUSI XMMUYECKOTO PABHOBECHS OT Pa3IM4HbIX (PaKTOpOB;
BBINOJIHATh XMMUYECKUI SKCIIEPUMEHT 10 PacliO3HaBaHUIO BaKHEHUIIIMX HEOPTaHHMUECKHUX (KUCIOPO., BOAOPOI, YTICKHUCIbIH ra3, aMMHaK, PACTBOPbI KUCIOT U
HIesoveid, XJI0pua-, Cyabdar -, KapOOHAT-HOHBI, HOHBI AMMOHUS) U OPTAaHUYECKUX BEIICCTB;
BBIYUCIISITH: MACCOBYIO JOJII0 XMMHUYECKOTO AIIEMEHTA 1Mo (hopMyJie COeAMHEHHS, MACCOBYIO JIOJIIO paCTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJMUECTBO BELIECTBA,
00BEM MM MacCy peareHTOB WM IPOLYyKTOB PEaKLHH.
MPOBOJUTH CAMOCTOSITEIBHBIA TTOUCK XUMHUYECKON MH(POPMALIUY C HCTIONB30BAHUEM PAa3JIMUHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JJaHUH, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHEeTa); HCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH U 00pa0OTKH M Niepeiay XUMHUECKONH MH()OPMAIIUHY U €€ MTPEICTaBICHUS B
Pa3TUYHBIX popMax;
UCIIOJIB30BaTh NPUOOPETEHHBIC 3HAHNUS M YMEHUS B IPAKTUYECKOM JESITEIIbHOCTH U TIOBCEIHEBHOM KU3HU IJIS:
0OBSICHCHHSI XUMUYECKUX SIBICHUM, IPOUCXOAAIINX B IPUPO/IE, OBITY U Ha TIPOU3BOJICTBE;
oIpeaesieHUs BO3MOXKHOCTH NMPOTEKaHNU XUMHUUECKUX MPEBPAIICHUH B PA3IHYHBIX YCIOBHUIX M OLEHKU MX IOCIIEICTBHA;
9KOJIOTHUYECKH IPaMOTHOT'O [TOBEJCHUS B OKPYKAIOLICH Cpeae;
OLIEHKH BIUSHUS XUMHUECKOTO 3arpsA3HEHUS OKPY KaIOIIeH Cpebl Ha OpraHU3M 4eJIOBEeKa U APYTHUE KUBbIE OpPraHU3MBI;
6e30macHOro o0pamieHus! ¢ TOPIOYUMHU M TOKCUYHBIMHU BELIECTBAMH, JIA00OPAaTOPHBIM 000PYI0BaHHEM;
MPUTOTOBJICHHUS PaCTBOPOB 3aJJaHHONW KOHLIEHTPALKHU B OBITY M Ha IPOU3BOJICTBE;
KPUTHYECKOH OIIEHKHU JIOCTOBEPHOCTH XUMHUYECKOW MH(OpMAIIHNH, TOCTYNAIONIeH 13 Pa3HbIX HCTOUHHKOB.
JIOKyMEHTBI:
[Ipuka3 MunoOpuaayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxaenuu u BBeaenun B aerictsue @I'OC OO0y
[Ipuka3 Munobprayku ot 17.05.2012 Ne 413 «O6 yrBepxaennn u BBeaeHuu B aeiictsue ®I'OC cpeanero( moiaHoro) odero oopasoBaHus»
[Mucemo MunucrepcTBa oOpazoBanus U Hayku PO ot 19 ampens 201 1r. Ne03-255 «O BBeaeHun (eaepaibHBIX TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHAApPTOB 00LIEro 00pa30BaHUs»
[Ipuka3 Muno6puaayku Poccuu ot 7 ntons 2012 1. Ne 24480 «O6 yTBepkaeHun ¢eepanbHOro rocyAapcTBEHHOTO 00pa3oBaTebHOIO CTaHIapTa CPEIHETO
(TmosrHOTO) 001IIET0 00pPa30BAHMSI
denepalibHOrO TOCYIAPCTBEHHOT0 00Pa30BaTEILHOIO CTAHIAPTa OCHOBHOIO 00I1Iero oOpa3opanus (Ipruka3 MuHHUCTEPCTBa 00pa3oBaHus U Hayku Poccuiickoi
®deneparuu ot 17 nexadbps 2010 r. Ne 1897)
[IpumepHBIe TporpaMMBI 10 yueOHBIM IpeaMeTaM (enepaabHoro 6asucHOro yuyeOHOro IiaHa.

PexoMennyemas nureparypa.
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Jlurepatypa, UCTIONIB3yeMas yUUTeNIeM:

- OCHOBHAs IUmepamypa

1. 'a6puensa O.C. Ilporpamma kypca xumun 1uis 8-11 kmaccoB o0mieodpa3zoBaTenbHBIX yuapexaeHuil. — M.: Ipoda;

2. I'abpuensa O.C. Xumus: 8 kacc : yaeOHHK st 001m1e00pa3oBaTeNbHBIX yupexaeHni. — M.: Jlpoda.

- OONONHUMENbHAS TUMePamypa

1. I'abpuensu O.C. M3yyaem xumuro B 8 k1. aunaktundeckue matepuaisl / O.C. ['abpuensn, T.B. CmupHoBa. — M.: biuk miroc

2. Xumust: 8 Kiacc: KOHTPOJIbHBIE U IpoBepodHbie paboTsl K yuebnuky O.C. ['abpuensHa «Xumust. 8 kimacey / O.C. I'abpuensH, [1.H. bepeskun, A.A. Ymakosa u
ap. — M. : llpoda;

3. N'a6puensn O.C., Buckoboitaukosa H.I1., SlumrykoBa A.B. HacronpHas kaura yuurens. Xumus. 8 ki1.: Metoaudeckoe nocodue. — M.: JIpoda;

4. I'abpuensu O.C., Pynos H.H., Tonkyrnos B.M. Xumudecknii sxcniepuMeHT B mikone. 8 kinacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - ogus U3 my4immx calToB pycCKOsI3IYHOTO XMMHUYECKOro MIHTepHEeTa OpHEHTHPOBAHHBIM HAa YYUTENS U YUCHHKA,
MpenojaBaTens U CTyeHTA.

Jlutepatypa, pekoMeHayeMas s YIaluXcs.

- OCHOBHAs TUmMepamypa

I'aopuensa O.C. Xumus: 8 kiace : yudeOHUK Jis 00111e00pa3oBaTeNIbHbIX yupexaenuii. — M.: JIpoda.

- OONONHUMENbHASL TUMePAmypa

1. Kypnan «Xumus B LIKOJIEY;

2. Kontpen - Xumus ans Beex (http://kontren.narod.ru). - mHGOpMaiMOHHO-00pa30BaTEIbHBIN CANT AJIS TEX, KTO H3Y4aeT XUMHUIO, KTO €€ PENoAaeT, Ui BCEX KTO
HMHTEPECYETCS XUMUEH.

3. Amxumuk (http://www.alhimik.ru/) - oquH U3 Ty4ImIUX caiTOB PyCCKOS3BITYHOTO XUMHYECKOTO MIHTepHEeTa OPUEHTUPOBAHHBINA HA YUUTENS U yUSHUKA,
MIPeTIoaBaTeNsl U CTyIeHTA.

4. DHIUKIOTEIUYECKHUH CIIOBaph FOHOTO XUMHUKA

Menuapecypcsl.

CD «Heopranuueckas XUMUs», U31aTEIBCTBO «Y UUTEIIb)

CD «llxona Kupumia u Medoaus», n31aTeIbCTBO «Y YUTEIIbY

Xumus. [Ipocsemenne «Heoprannueckas xumMusy,. 8 kiacc. (Ha 2-X AMCKax)

Xumus (8-11 xmacc). Bupryanpaas nabopatopust (yaeOHOE 3NIEKTPOHHOE U3IaHHe)

38




