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8 kiacc (2 yaca B Henexnm, Beero 68 yaco) YMK O.C.I'a6puensin ®I'OC
MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma y4eOHOTO Kypca mo XumuH s 8 Kiacca pazpaborana Ha ocHoBe @I'OC BTOpPOro MOKOJCHHS, TIPUMEPHOU MPOTPaMMBbI
OCHOBHOTO 001ero oOpasoBanus mo xuMuu (0a30BbIii ypoBeHb) u aBTopckoi mporpammel O.C. INabpuensua (I'abpuensa O.C. mporpamMma Kypca
xumun i 8-11 kiaccoB 001eo0pazoBaTeNnbHBIX YupexaeHuit M: JIpoda,2010r).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B Hejmento). JlaHHas mporpamMma KOHKPETH3UPYET COJIEp)KaHUEe CTaHaapTa, MaéT pachpeneicHue
y9eOHBIX YacoB 1O pazjeiiaM Kypca, MOCIeIOBATeIbHOCTh U3YUSHUS TEM H Pa3felioB ¢ Y4ETOM MEXIPEIMETHBIX M MPEIMETHBIX CBS3€H, JIOTUKHU
y4eOHOT0 MpoIecca, BO3PAaCTHBIX OCOOEHHOCTEH yJaIrnxcsi.

XuMusi, KaK OJIHa U3 OCHOBOIIOJIATAIONINX 00JIACTe €CTeCTBO3HAHUS, SIBJISETCS HEOTHEMJIEMOM 4acThi0 00pa30BaHMs MIKOJbHUKOB. Kaxk it
YeJIOBEK KUBET B MHPE BEIIECTB, TIO3TOMY OH JODKEH UMETh OCHOBBI (DYHJIaMEHTAIBHBIX 3HAHUW TI0 XUMHH (XHMHUYECKash CUMBOJIMKA, XHMHYCCKHU €
MOHATHS, (HAaKThl, OCHOBHBIC 3aKOHBI W TEOPHH), MO3BOJISAIONIME BBIPA0OTAThH IMPEACTABICHUS O COCTaBE BEIISCTB, UX CTPOCHHH, MPEBPAIICHUSX,
MIPAKTUIECKOM HCIIOJIB30BAaHUH, a TakKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MHPEIACTAaBJIATH. M3ydas XUMUI0, ydamuecss Y3HAIOT O MaTepHATHLHOM
€JIMHCTBE BCEX BEIECTB OKPYKAIOIIETO MHpPa, OOYCIOBICHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTH W MPEJCKA3yeMOCTH
XMUMHYECKUX ABJIEHUH. 3ydueHne CBOMCTB BEIIECTB M UX MPEBpAIICHUN CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHUS, a IpakTUYecKas paboTa ¢
BelecTBaMu (J1a00paTOPHBIE OMBITHI) — TPYAOTIO0NIO, aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XuMuM ydaniuecs: MoJIydaroT MPEICTaBICHHS O
METO/1aX MMO3HAHHUS, XapaKTEPHBIX JJI €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAIILHOM U TEOPETUYECKOM).

PaGouas mporpamma yyebHOTO Kypca XMMHUH JUIsl 8 Kjlacca COCTaBJIeHa Ha OCHOBE [IpumepHO mporpaMMbl OCHOBHOTO 0O1Iero oopazoBaHus
o xuMuH (0a30BbIil ypPOBEHB) M MPOrpaMMBbl Kypca XUMHH Ui ydalluxcs 8 KiaccoB oOiieo0pa3oBarenbHbIX yupexaeHuit aBropa O. C. ['abpuensina
(2010 roma).

[Iporpamma paccuntana Ha 68 4acoB (2 yaca B HEZIEIIO), B TOM YHCJIEe Ha KOHTPOJIbHbIE paboThI- 4 yaca, MpakTUYecKue paboThl —7 YacoB.

Copep:xaHue MporpaMMbl HaIpaBjIeHO HAa OCBOCHHE yYalllUMUCS 3HAHUI, yMEHUI 1 HaBBIKOB Ha 0230BOM YpOBHE.

Iesim u3ydeHus: XUMUM B § KJ1acce:
* OCBOCHHE BAXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUHU, XUMUYECKON CUMBOJIUKE;

* OBJIaJICHUE YMEHUSMU HAONIOIaTh XUMHUYECKUE SIBICHUS, MPOBOJUTh XUMHUECKUN SKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKUX
(dhopMyI BEUIECTB ¥ YPAaBHEHUN XUMHUECKUX PEaKIIMii;

* pa3BUTHE [IO3HABATEJIBHBIX HWHTEPECOB U HHTEUIEKTYaJIbHBIX CHOCOOHOCTEHl B TMpolecce TMPOBEACHUS XUMUYECKOTO OKCIEPUMEHTa,
CaMOCTOSITEILHOTO MPUOOPETEHHsSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH NMOTPEOHOCTAMU;

* BOCHHTAaHHE OTHOIICHHUS K XMMHH KaK K OJTHOMY U3 (DyH/IaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS U DJIEMEHTY 00IIeYeNIOBEUeCKON KyIbTYpHI;

* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUW W YMEHHH Ui O€30MacHOr0 HCMOJIb30BAaHUS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJad B TMOBCEAHEBHON XU3HM, MPEIYNPEKIACHUS SBICHHM, HAHOCSIIMX BpPEN 3/J0POBBI0 YEIOBEKA U
OKpYKarollen cpene.



3agaum:
1.CdhopmupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XHMHH,
2. BocnutbiBaTh 00II€YETOBEUECKYIO KYIBTYPY;
3. Yuuth HabMIOAATh, IPUMEHSTH OJTY4YEeHHbIC 3HAHHS HA TIPAKTHKE.

JIMYHOCTHBIMH pe3y/JbTaTaMHU U3YYCHHS MTpeaMeTa « XUMUI» B 8 Kilacce SBISIOTCS CIeIyIOUINe YMEHUS:

® 0CO3HABATh EJUHCTBO M IIEJIOCTHOCTh OKPYXAIOIIETO MHPA, BO3MOXKHOCTH €r0 TO3HABaEMOCTH M OOBSICHUMOCTH HAa OCHOBE JIOCTHXKEHUH
HaYyKH;

® [IOCTETIEHHO BBICTPAWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpPa30BaHHIO, B TOM
YHCIIe U B PAMKaX CaMOCTOSITEIIBHOM JIESTETLHOCTH BHE IIIKOJIBI;

® OLIEHMBATH )KM3HEHHBIEC CUTYaIllMU C TOUYKU 3pEHUS 0€3011acCHOTO 00pa3a KU3HU M COXPAaHEHHS 3/I0POBbS;

® OLICHMBAThH HKOJIOTUYECKUI PUCK B3aUMOOTHOILIEHHUH UeloBeKa U PUPOIbI.
¢ GOpMHUPOBATH HKOJOTUYECKOE MBIIIJIEHUE: YMEHHE OLEHUBATh CBOIO JESATENILHOCTh U MOCTYIKH JIPYrUX JIOAEH ¢ TOUKU 3pEHHUS] COXPaHEHUS
OKpYXKaroIllel Cpe/ibl - FapaHTa >KM3HU U OJ1aronory4us JroAed Ha 3eMile.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3ydeHUS Kypca «XUMHUs» BIseTCs] GOPMUPOBAHNE YHUBEPCAIBbHBIX yueOHbIX neiicTuil (YVY]).

Pecynamuenvie YV/I.
® CAaMOCTOSITEIHHO 0OHAPYKUBATh U (OPMYITHPOBATh YICOHYIO MPOOJIEMY, OIPEILISITh 1Ieh YIeOHOU JeTENHHOCTH;
® BHIIBUTaTh BEPCHUH pelIeHUsI TPoOIeMbl, 0CO3HABaTh KOHEUHBIN PE3yIbTaT, BEIOMPATh U3 MPEUIOKEHHBIX U UCKaTh CAMOCTOSITETILHO CpEeACTBa
JOCTUKEHHUS LIeTIH;
® COCTaBJIATh (MHAMBUIYATHHO WIIM B TPYIIE) TJIaH PEUICHUS MPOOIEMBI;
¢ paboTas 10 MIaHy, CBEPSITh CBOU ACUCTBUS C LENIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIATH OIIMOKH CaMOCTOSATEIbHO;
® B JIaJIOre C YUUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTAHHBIE KPUTEPUU OLIEHKH.

Tloznasamenvuvie YV/I:

® aHAJIM3UPOBATh, CPABHUBATD, KJIACCU(DUIIMPOBATH K 0000maTh (DAKThI U SBJICHUS. BBISBISITE IPUYHMHBI U CIIEICTBUS TPOCTHIX SIBICHHIA.
® OCYIICCTBIISATh CPABHEHHUE, KIIACCH(DUKAIINIO, CAMOCTOSTEIILHO BBIOMpAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTEpaIni;
® CTPOUTH JIOTUYECKOE PACCYXKICHUE, BKIIFOYAIOIIEE YCTAHOBJICHUE TIPUYUHHO-CIICICTBECHHBIX CBSI3CH.

® CO3JIaBaTh CXEMATHYECKHE MOJICIH C BBIJICIICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISATh TE3HCHI, PA3JIUNYHBIC BUIBI IUIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.).

® IpeoOpazoBbIBATh HHPOPMAIMIO U3 OJHOTO BUJIA B APYroi (TabIuUIly B TEKCT U IIp.).

¢ YMCTh OINPCACIIATE BO3MOXKHBIC HMCTOYHUKH HCO6XO,[[I/IMI>IX CBCHCHHﬁ, MMPpONU3BOANTH IIOUCK I/IH(I)OpMaI_[I/II/I, AHAJIU3UPOBAThL U OLICHHBATDH eé
HOCTOBCPHOCTD.

Kommynuxamuenvie YVJI:

CaMoCTOSITe]IbHO OPraHU30BBIBATh YU4COHOE B3aMMOJCHCTBHE B TpymIe (ONMpenesisaTh OOIIKMe I, PaclpeleisaTh POJid, JOTOBAPUBATHCS APYT C
JIPYroOM U T.IL.).



IMpeamMeTHBIMU pe3yJIbTATAMM U3YUCHHUS NIPEAMETA SABJSIOTCS CICAYIOIIME YMEHHUS:
¢ OCO3HAaHUC POJIM BCUICCTB!
- OIIPEAEIATH POJIb PA3JIUYHBIX BEUIECTB B [IPUPOJIE U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAacCMOTPEHUE XUMHUYECKUX IPOLIECCOB:

- IPUBOAUTH IIPUMEPBI XUMUYECKHUX IIPOLIECCOB B IIPUPOJIE;

- HAXOJUTh YEPThI, CBUACTEIBCTBYIONIME 00 OONIMX MPU3HAKAX XUMUUYECKUX TIPOLIECCOB M UX PA3THUUSIX.

® WCITI0JIb30BAHNE XUMHUYECKUX 3HAHHH B OBITY:

— OOBSCHSTH 3HAYCHUE BEIIECTB B KMU3HHU U XO3SMCTBE YETIOBEKA.

® OOBSICHATH MUP C TOUKH 3PCHUS XUMHH:

— MEPEUYUCIATH OTIIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pasiuyarb OCHOBHBIE XUMHUYECKUE MPOLECCHI;

- OIPEAEIIATH OCHOBHBIE KJIACCHI HEOPraHUYECKUX BELIECTB;

- [IOHUMATh CMBICII XUMUYECKUX TEPMUHOB.

® OBJIAJICHUE OCHOBAMHU METOJOB IMO3HAHUS, XapAKTEPHBIX Il €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METOJIbl XUMHUUECKOU HayKu (HAOJIIOICHUE, CpaBHEHUE, SKCTIEPUMEHT, H3MEPEHUE) M UX POJIb B TIO3HAHUH MTPUPO/IBI;
- IPOBOJUTH XUMHYECKHUE OTIBITHI M SKCIIEPUMEHTHI U OOBSCHSITH UX PE3YJIHTATHI.
® yMEHHE OIIEHHUBATh IMOBEICHUE YEIOBEKA C TOUKH 3PEHHS XUMHUECKOW 0€301MacCHOCTH IO OTHOIICHHIO K YEJIOBEKY U MPUPO/IE:
- UCTIOJIb30BaTh 3HAHUS XUMUHU MTPU COOJTIOICHUN TTPABUJI UCTIOJIB30BaHUS OBITOBBIX XUMUYECKUX TPEIapaToB;
— pa3auvaTh OMacHbIe U 0€30MMacHbBIC BEIECTBA.

PaGouass mporpaMmMa mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJXOJa. DTO AOCTUTAETCs MyTeM BbIWICHEHHS TUAAKTHUYECKON €IMHUIIBI —
XMUMHYECKOTO dJIEMEHTA - U JAaJbHEHIlIEeM YCIOXHEHUH U PacCIIUPEHUH €e: 37eCh TAKOBBIMU BBICTYNAIOT (POPMBI CyIeCTBOBaHUs (CBOOOAHbBIE aTOMBI,
MIPOCTBHIE U CIIOKHBIE BellecTBa). B mporpaMMe yduThIBAETCS peaiu3alus MEKIIPEIMETHBIX CBsi3eil ¢ KypcoMm ¢usuku (7 kiacc) u Ouonoruu (6-7
KJIacChl), TJ€ AeTCsl 3HAKOMCTBO C CTPOCHHEM aToMa, XMMHUYECKON OpraHu3anuel KJIeTKU U mpolieccaMu 0OMeHa BEILECTB.

OcHoBHO# (hopMOil opranuzanuu y4eOHOTO mpolecca SBISETCS KIACCHO-ypOUHas cucTeMa. B kauecTBe NOMOIHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTeNIbHOTO TpOIEcca HCIOJIb3YETCS CHUCTEMa KOHCYJIbTAIIMOHHOM TMOJIEP)KKH, WHAMBUIYaJIbHBIX 3aHATUH, CaMOCTOSTENbHas padoTa
yUYalIuXcs C UCTIOIb30BAaHUEM COBPEMEHHBIX HH(DOPMALIMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromeid ¢opMoil  KOHTPOJIA BBICTYNAIOT MHUCHbMEHHBIH  (CAaMOCTOSITENbHBIE M KOHTPOJbHBbIE pabOThl) M YCTHBIM OMPOC

(cobecemoBanue).

HcxoaHbIMu JOKYMEHTAMH JIS1 COCTABJICHHS NPUMepa pado4eii MPporpaMmMsbl SBUJIUCH!

[Tpuka3z MunobpHayku ot 17.12. 2010r. Ne 1897 «O0 yrBepxkneann u BBenenuu B aerictsue ®I'OC OOO»

[Ipuka3 MunoOprayku ot 17.05.2012 Ne 413 «O6 yrBepkaeHun u BBefeHuu B jericteue @PI'OC cpeanero( moaHoro) odmero oopazoBaHus»

3. IIucemo MuHnucrepcTBa obpazoBanus u Hayku PD ot 19 anpenst 201 1r. Ne03-255 «O BBenenuu ¢enepaibHbIX FOCYAapCTBEHHBIX 00pa30BaTEbHBIX
CTaHIApPTOB OO0IIEro 0Opa3oBaHUS

4. llpuka3z MunobpHayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yrBepxkaeHnu (enepaabHOro rocyapcTBEHHOr0 00pa3oBaTeIbHOIO CTaHJapTa
cpennero (TIOTHOT0) 00IIero o0pa3oBaHUs»

5. ®denepa’abHOro rocyaapcTBEHHOr0 00pa3oBaTENBFHOIO CTaHAApPTa OCHOBHOTO 001Iero oopasoBanus (mpuka3 MuHucTepcTBa 00pa3oBaHMs U Hay KU
Poccuiickoit ®eneparuu ot 17 nexabps 2010 r. No 1897)

D=



6. IIpumepHbIe mporpaMMBbl IO YU€OHBIM MpeaMeTaM (eaepaabHOro 0a3ucHOro yuyeOHoro miiaHa.

3a ocHOBy paOoueil MmporpaMMbl B3sTa NporpamMma Kypca xumuu st 8-11 kimaccoB oOmieoOpasoBaTenbHbiX yupexaeHuil (arop O.C. T'abGpuensn),
pekoMeHIoBaHHas JlemapTaMeHTOM 00pa3oBaTENbHBIX NPOTpaMM M CTaHAapTOB o0IIero obpa3oBaHuss MuHHcTepcTBa oOpasoBaHus P®, omyOmukoBaHHAs
m3natenscTBoM «/Ipoda» B 2010 roxy.
[Ipeanaraemele MaTepuansl papaboraHsl Ha ocHOBE aBTopckol mporpammbl O.C.I"'abpuensnHa, coorBercrBytomieli denepanbHOMY KOMIIOHEHTY ['ocy TapCcTBEHHOTO
cTaHJapTa o0Iero oopa3oBaHus U JoMylnieHHOH MuHucTepcTBOM oOpa3oBanust 1 Hayku Poccuiickoit @enepanyu (O.C.I'abpuensn [Iporpamma Kypca XuMHuH ISt
8-11 kiaccoB 0011e00pa30BaTENBHBIX YUPSKICHUI — 2-€ u3IaHue, nepepadoranHoe u gomnoaHeHHoe — M.: lpoda, 2010.).
ABTOPCKO# IpOrpamMMe COOTBETCTBYET YUEOHHK: «XUMUS 8 KI1accy»
B aBTOpCKyIO mporpamMmy BHECEHBI CIEAYIOIINE H3MEHECHUS:
1.YBeau4eHo 4iciio 4acoB Ha U3YUEHUE TEM:
- «BBenenune» 5 yacoB BMeCTO 4 4acoB 3a CUeT BKIIFOUSHHS PAKTHUIeCKHX padoT Nel u Ne2.
- Tema 3 «CoequHeHNST XUMHUYECKHUX AJIEMEHTOB» 10 15 wacoB BMecTo 12 9acoB 3a CUET BKIIIOUEHUS MPaKTHUeCKUX pabot No3 m NoS.
- Tema Ned «3MeHEHUs, IPOUCXOJIAINKE C BemecTBaMu» 12 yacoB BMecTo 10 yacoB 3a cyeT BKIIIOUYCHHUS MTPAKTHUECKON padoThl N4,
Tema No6 «PactBopenme. PactBopel. CBOWCTBa pacTBOPOB AJIEKTPOIUTOB» 22 HYaca BMeCTO 18 4HacoB 3a cyeT BKIIIOYEHHUS MpakTHueckux pabor Ne§, 9.
[paktudeckas padora Ne6,7 UCKITFOUEHBI, T.K. ONBITHI U3 ATHX PabOT MOBTOPSIIOTCS B MpakTUdecKoi pabore Ne8.
Takum 00pa3oM, MpakTHYECKHe pabOThI, COCTABISIONINE TEMY 5 W TeMy 7, paclpeieNieHbl 1Mo JAPYTUM TeMaM Kypca B COOTBETCTBHH C M3Y4aeMbIM MaTepHaIOM
(mymepanus npaktaueckux pador no yaeonuky O.C. 'abpuensna 2013r. uznanus)
2.YBeJIn4eHO YKciIo YacoB Ha M3ydeHne BBegenus s u3ydenus nHCTpykTaxka 1o Th mpaBun moBeaeHus 1 paboThl B KAOMHETE XMMUU. Y MEHBIIEHO YKCIIO 4acoB
Ha W3y4YeHHE TeMbl | «ATOMBI XHMHUYECKHX 3JIeMEHTOB» ¢ 10 WacoB 70 7 4acoB, T.K. IOHATHE 00 M30TOMaxX paccMaTpuBaeTcs Ha ypoke « OCHOBHBIC CBEICHHUS O
CTPOGHMM aTOMOB». YBeJMYEHO 4MCIO 4acoB Ha u3ydeHue TeMbl Ne3«CoenuHEeHUs XMMHYECKHX 3JIEMEHTOB» B CBSI3U C TPYAHOCTSMU B PELICHUH 3ajad Ha
HaXOXKJEHUE MacCOBOH JIOJIM BEIIECTBAa. YBEJIMYEHO YMCIIO 4acoB Ha H3yueHHE TeMbl Ned «lI3MeHeHUs, IPOUCXOAAIINE C BEIECTBaMU», T.K. BKJIIOYEHA TeMa O
MOHSATHH CKOPOCTH XMMHUYECKON PEaKLMU U BO3HUKAIOT 3aTPYAHEHUsSI IIPU PacueTax IO ypaBHEHUSM XMMHUYECKUX PEAKIHUNA. YBeJHYeHO YKCIIO YacOB Ha U3yUECHHUE
TeMbl Ne5« PactBopenue u pactBopsl. OBP», T. K.ITpoBoAMTCS TOA0BAs K.p. 32 Kype 8 Ki1acca ¥ BOZHHKAET HEOOXOAMMOCTh CHCTEMHOT0 000 OIIieHus Bcero yaeOHOro
MaTepuaja U3y4eHHOr0 3a TOfl.
3.13 aBTOpCKOI pOrpaMMBI UCKITIOUEHA YacTh Y4EeOHOTO MaTepuasia, KOTOPhI OTCYTCTBYET B 0053aTEIFHOM MHHUMYME COJIEpPKaHHMsI OCHOBHBIX 00pa30BaTEIbHBIX
MpOrpaMM AJIsi OCHOBHOM IIKOJBI, TAKXKE HCKJIIOYEHbI HEKOTOpHIE JIEMOHCTPAllMOHHBIE OMNBITHI M J1IabopaTopHbIE pabOThl M3-3a HEAOCTATKAa BPEMEHHM Ha HX
BBITIOJTHEHHWE TP 2 Yacax B HEJEI0, TaK KaK aBTOPCKas MporpaMMa npeaycMaTpuBaeT 2/3 gaca B HEAEIIO.
Konkpernbie TpeOoBaHMS K YPOBHIO ITOAIOTOBKHM BBIITYCKHUKOB OIIPEEIEHbI VI KaXI0r0 YPOKa M BKJIIOUYEHBI B IIOYPOYHOE IJITAHUPOBAHHUE.
B noypounom mnanupoBanuu B rpade «l3ydaemblie BOIPOCE» KyPCHBOM BBIAEIECH MaTepHall, KOTOPBIH MOUIEKUT U3YUEHHIO, HO He BKJIroyaercs B TpeOoBaHus K
YPOBHIO [TOATOTOBKH BBIITYCKHHKOB.



Temamuueckoe niaarupoeanue no xumuu, 8 Kjacc,

(2 uaca ¢ neoenro, écezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumeHnoBaHue TeMbl Bceero N3 aux
n/m 4acoB
IIpakTnyeckue padoThl Koutpoan YpOKH
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. [Tpuémsr oOparieHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM U 4
HaO0JII0/IEHHE 32 TOpSIIei CBeYOH.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHAX DIIEMEHTOB

3. | Tema 3. 5 )
IIpocTeie BemecTBa

4, Tema 4. 16 Ne3. AHanu3 MouBbl U BOJBI. K.p. Ne2 13
CoenrHEHUS XUMHIECKHX Ne4. TlpuroToBiieHHE pacTBOpa caxapa ¢ 3aJaHHOH MacCOBOM J0JCH
JJIEMEHTOB pPacTBOPEHHOI'0 BEIIECTBA.

5. | Tema 5. 12 No5. Ilpu3Hakyu XUMHUYECKUX PEAKLIUI. K.p. Ne3 10
M3MeHeHus1, TpOUCXOASIIIE C
BEIIECTBAMHU.

6. | Tema 6. 22 Ne6.CrolicTBa KHCIIOT, OCHOBAHH, OKCHJIOB H COJICH. HNrorosas 19
PactBopenue. PactBopsl. CBoiicTBa Ne7. Permenne skcriepuMeHTaIbHBIX 3a1a4. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
HToro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (6 1)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsTHE 0 XUMHUYECKOM 3JIEMEHTE U (hopMax ero CymieCTBOBaHUS: CBOOOIHBIX aTOMaX, IMMPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBparnienus BemecTs. OTIUYNE XUMHUECKUX PEAKIIUMA OT (PU3UUECKUX SABJICHUI. POJIb XMWY B )KU3HU Ye€JIOBEKA.

KpaTkue cBeneHust U3 UCTOpUM BO3SHMKHOBEHUS U pa3Butus xumud. [lepuon anxumuu. [lonstue o ¢punocopckom xamue. Xumusa B X VI B.
PazButne xumun Ha Pycu. Posib 0oTedecTBEHHBIX YUEHBIX B CTAHOBJICHHH XMMHUYECKOW Hayku - pabotel M. B. Jlomonocora, A. M. Byrneposa, /1. U.
Menneneesa.

XuMHUYecKasi CHUMBOJIMKA. 3HAKM XHUMHUYECKUX OJEMEHTOB M TPOMCXOXKJICHHE WX Ha3BaHWUU. Xumudeckue ¢opmynbl. MHAEGKCH U
ko3 urmentsl. OTHOCUTETFHBIE ATOMHAS U MOJIEKYJIIpHAst MacChl. PacueT MaccoBOM JOJIM XUMHUYECKOTO AJIEMEHTa 10 (hOpMyIie BEIIeCTRa.

[lepuoamueckas cucremMa xuMmudeckux snemeHToB J[. M. MenaeneeBa, ee CTpykTypa: Majabie U OOJBIINE MEPUOJIbI, TPYIIBI U TOATPYIIIIHI
(rmaBHas u mobouHast). [leproanueckas cucTemMa Kak CpaBOYHOE MOCOOHE JIJIsl TIOJTYICHUSI CBEJICHUM O XUMHUYECKUX dJIEMEHTaX.

Pacuérnbie 3amaun. 1. HaxoxaeHue OTHOCUTEIBHOM MOJICKYJISPHOM MacChl BEIIECTBA MO €ro XMUMHUYecKod ¢opmyrne. 2. Beruucnenue
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTa B BELIECTBE 10 €ro popmye.

IIpakTuyeckas padora Ne 1
[TpaBuna TeXxHUKN O€30MACHOCTH TP paboTe B XUMHUUYECKOM kabunete. JlabopaTopHoe o0opyaoBaHue U 0OpalieHHe ¢ HUM.

IIpakTuyeckas padora Ne 2
HabGnronenue 3a ropsimeid cBeuoi.

IIpeMeTHBIE Pe3VbTAThl 00VYeHHUS

Yyamuiics I0JKEH ymemy:

® JCIOJIb30BaTh IPU XAPAKTEPUCTUKE BEILLECTB MOHATHUSA: «aTOM», «MOJEKYJIa», «XUMUYECKUH 3JIEMEHT», «XMMHYECKHHA 3HAK, WIM CHUMBOJD),
«BEIIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOMCTBA BEIICCTBY, «XUMHUCCKUC SBICHHS», «(PHU3NYECKUC SIBJICHUS,
«K03(h(HULIUEHTB», «MHJIEKCBD», «KOTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTEIbHAS MOJIEKYIISIPHAS Maccay, «MaccoBasi OISl AIIEMEHTay;
3HATh: MPEIMETHI U3YUEHUSI €CTECTBEHHOHAYUHBIX JUCLHUIUIMH, B TOM YUCJIE XUMUU; XUMHUYECKHE CUMBOJIbI, UX HA3BAHUS U IIPOU3HOLLIECHUE;
KJIacCU(UITMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pa3nuyaTh: TEJa U BEIIECTBA; XUMUYECKHUM JIEMEHT U MPOCTOE BEILLECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCThIE BEHIECTBA, CJIOKHBIC BEIIECTBA); TAOTUYHYIO
dopmy Ilepuoamueckoil CUCTEMBl XUMHYECKHX JIIEMEHTOB; MOJIOKeHHE dneMmeHTa B Tabmuie [I. M. MeHneneeBa, HMCMONB3Ysl TOHSTHS
«IIEPHOJY, «TPYIIAY, «TIaBHAs MOATPYIINay, «II000YHAs MOATPYIIAY; CBOMCTBA BEIIECTB (TBEP/IBIX, )KUIKUX, Ta3000pa3HBIX);



OOBSICHATH CYIIHOCTh XUMHUECKUX SBICHHHA (C TOYKH 3PEHUS AaTOMHO-MOJICKYSIPHOTO YUEHHUS) M MX NPUHIMIHAIGHOE OTJIUYHME OT
(bU3NYeCKUX SIBICHHIA;

XapaKTepU30BaTh: OCHOBHBIE METO/Ibl U3YUEHUS €CTECTBEHHBIX JAUCLUIUIMH (HAOIIOJEHUE, SKCIIEPUMEHT, MOIECIUPOBAHUE); BELIECTBO IO €r0
XMUMUYECKOH (QopMyse COTIacHO IUIaHy: KaueCTBEHHBIH COCTaB, TUI BelIecTBAa (IIPOCTOE WM CIOXKHOE), KOJUYECTBEHHBIM COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIPHAs Macca, COOTHOILIEHHWE MAacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIEC JIOJM JIEMEHTOB B BEHIECTBE (I CIOXKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKUTENBbHYIO U OTPULATENFHYIO) B )KH3HH Y€JIOBEKA, apIyMEHTHPOBATh CBOE OTHOIICHHUE K 3TOW Ipolieme;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy BELIECTBA U MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA B COEIMHEHUSX;

IIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBJICHUMN, IPOUCXOJSIINX C BELIECTBAMU;

cOOIIIOIaTh MpaBHiIa TEXHUKN OE30MaCHOCTH MPH MPOBEICHIH HAOIIOACHUH 1 1a00pAaTOPHBIX OIBITOB.

MeTaHpe}]MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

Yyamuiicst JOJDKEH ymems.

OIIPCACIIATD HpO6J'IeMI)I, T. €. YCTaHAaBJIWBAaTh HCCOOTBETCTBUC MECK Y KCITACMBIM U HeﬁCTBHTeHBHBIM;

COCTaBIIATH CJIOKHBIHN TUIAH TEKCTA,

BJIaJCTh TaKUM BHAOM H3JIOKCHHUA TEKCTA, KaK IIOBECTBOBAHUC,

MI0JT PYKOBOJICTBOM YUHUTEIISI IPOBOIUTH HETIOCPEICTBEHHOE HAOIIOICHNE;

0T PYKOBOJICTBOM YUHUTENSI OPOPMIISTH OTUET, BKIFOUAIOIIMNA ONMCaHNe HAOIIOIEHHS, €T0 PEe3YIbTaTOB, BBIBOJIOB;

WCIIOJIb30BaTh TAKOH BHJ MBICICHHOTO (HMICAIbHOTO) MOJICTHPOBAHMsS, KaK 3HAKOBOE MOJCIHpPOBaHWE (HAa MpUMEpe 3HAKOB XUMHYECKHX
AJIEMEHTOB, XUMHYECKUX (hopmMyi);

WCIIOJIh30BaTh TaKOH BHJ MaTepHAIBLHOTO (IIPEIMETHOTO) MOJCIUPOBaHMS, KaK (U3NIECKOe MOJCITHUPOBaHHE (HA MPHUMEPE MOJECITUPOBAHUS
aTOMOB M MOJICKYI);

MOJTy4aTh XUMUYECKYI0 HH(POPMALIUIO U3 Pa3IIUYHBIX HCTOYHUKOB;

onpeneNniaTh OObEKT U acTeKT aHalln3a U CHHTE3a;

OTIpeNeNATh KOMIIOHEHThI 0OBEKTa B COOTBETCTBUH C ACIIEKTOM aHAJIN3a U CHHTE3a,;

OCYIIECTBIISITh KAUECTBEHHOE U KOJIMYECTBEHHOE ONIMCAHUE KOMIIOHEHTOB O0OBEKTa,

OTIPENENATh OTHOIICHUSI 00BEKTA C IPYTUMHU 0OBbEKTaMU;

OTIPENIENATh CYIIECTBEHHBIC MPU3HAKK 0OBEKTA.

Tema 2. ATOMBI XHMHYECKHX 3JieMeHTOB (7 u)
AToMBl Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEIEHHUS O CTPOSHHH aTOMOB. JloKa3aTelnbCTBa CIIONKHOCTHU

CTPOCHHUA aTOMOB. OmngiTe! P e3ep(1)0pz[a. HnaHeTapHaﬂ MOJCIIb CTPOCHHUA aTOMA.

CocTaB aTOMHBIX AACp: MPOTOHBI H HeﬁTpOHBI. OTtHocuTenbHAs aTOMHas Macca. B3anmMOCBsA3b MOHSATHI «IIPOTOHY, <(HeI>iTp0H)),

«OTHOCHTCJIbHAA aTOMHas Maccay».

HM3Mmenenue yucia IMPOTOHOB B AJpPC aTOMA - O6pa3OBaHI/Ie HOBBIX XUMHWYCCKHUX OJICMCHTOB.



N3meHenne 4yrcia HEWTPOHOB B sipe atoMa - oOpazoBaHue H30TONMOB. COBPEMEHHOE OINpEACTCHUE IMOHSATUS «XUMUYECKUU DIEMEHTY.
N30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOT'O XUMHUUYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000J0YeK aToMOB XUMHUecKuX 3yieMeHTOB Nel-20 mepuonmueckoit cucremsl [[. M. Menneneesa.
[ToHsTHE O 3aBEPILIEHHOM U HE3aBEPLIEHHOM JIEKTPOHHOM CJIO€ (3HEPTrETUYECKOM YPOBHE).

[Tepuomuueckast cucremMa XuMmuueckux diemeHToB [[. M. MeHneneeBa W CTpOeHHE aTOMOB: (H3WYECKHI CMBICT TMOPSIKOBOTO HOMEpa
3JIEMEHTA, HOMepa IpyMIibl, HOMepa Iepuoia.

W3meHeHne uucia 3J€KTPOHOB HA BHELIHEM JJIEKTPOHHOM YpPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa30oBaHUE MOJOKUTEIbHBIX U
OTPUILIATENLHBIX HOHOB. OHBI, 00pa3oBaHHBIC aTOMaMH METAIIOB U HeMeTasuIoB. [IpuYMHbBI H3MEHEHUS METAITUYECKUX U HEMETAUIMUYEeCKUX CBOMCTB
B MEpUOJaX U TPymHmax.

O6pazoBanue 6MHapHBIX coeauHeHn. [TonaTue 06 noHHO# CBs3U. CXxeMbl 00pa30BaHUsl HOHHOW CBSI3H.

B3aumoneiicTBue aTOMOB XMMMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXIYy co00il - 00pa3oBaHME IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BELIECTB.
KoBanentHas HenosipHas XUMHUYECKasi CBS3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumoneiicTBue aToMOB XMMMUYECKHX 3JEMEHTOB-HEMETANIOB MEXJIy c000i - oOpa3oBaHHe OWHApHBIX COEIMHEHUN HEMETAJIOB.
DIIEKTPOOTPUIATENBHOCTD. [[IOHSITHE O KOBAJICHTHOM MOJIAPHON CBSI3H.

B3aumojeiicTBue aToMOB XMMHUYECKHX 3JIEMEHTOB-METAJIOB MEXAYy co0oil - oOpa3oBaHHE MeTaIMYEeCKHX KpuctauioB. [loHsTtne o
METAJUIMYECKOM CBSI3H.
JemoncTpanun. Mojenu aToMOB XUMUYECKHX AJIeMeHTOB. [lepuonnyeckas cucrema xumuueckux anemeHToB /. 1. Menneneesa.

IIpeaMeTHBIE PE3YbTAThl 00 YUYEHNS

VYyamuiics JOJDKEH ymems.

® HCIIOJIb30BAaTh MPH XapPaKTEPUCTHUKE aTOMOB MOHSATHS: «IPOTOH», «HEUTPOH», (BJIEKTPOHY», «XHUMHUYECKHH AJIEMEHT)», «MAacCOBOE YHUCIIOY,
«M30TOI», «DJICKTPOHHBIN CJION», «3HEPreTUYECKUN YPOBEHb», «IJEMEHTBI-METAIIbD), «IJIEMEHThI-HEMETAUIb»; IMpPHU XapaKTEPHUCTUKE
BEIIECTB MOHITUS «MOHHASI CBA3bY, «MOHbBD», «KOBAJICHTHAS HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIIPHAS CBA3bY, «AJIEKTPOOTPUIIATEILHOCTDY,
«BAJICHTHOCTBY, «METAJUINUECKAs CBI3hY;

® OIIUCHIBaTh COCTaB M CTPOCHUE aTOMOB AJIIEMEHTOB C MOPSAAKOBbIMU HOMepaMu 1—20 B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /.
H. Menpneneena;

® COCTaBJISITH CXEMBI PACTIPECIICHUS DJICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JIOYKE aTOMOB; CXeMbI 00pa30BaHMsI pa3HBIX THIIOB
XUMHUYECKOH CBSI3U (MOHHOMW, KOBAJICHTHOH, METAJINTMYECKOM );

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMCHTOB (3apsi0B SJAEp AaTOMOB, 4YHCIA 3JEKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CJIO€, YMCJIO 3aMOIHSAEMBIX 3JIEKTPOHHBIX CJIOEB, pauyC aTOMa, AIEKTPOOTPULIATENbHOCTh, METAINIMYECKUE U HEMETAJIINYE CKIE
CBOICTBa) B MepHoAax M rpymnmax (rimaBHbeIX moarpymnmnax) Ilepuoanyeckoit cuctembl xumuueckux snemeHToB JI. Y. MenneneeBa ¢ TOuku
3pEHUsI TEOPUU CTPOEHUS aTOMa;

® CpaBHUBATH CBOMCTBA aTOMOB XMMHUYECKHX AJIEMEHTOB, HAXOAILIMXCS B OJHOM IEpUOJE WM TNIaBHOW noarpynne Ilepuonnueckoit cuctembl
xuMuueckux snemenToB J[. V1. MenaeneeBa (3apsiioB siep aTOMOB, YKCTa IEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIO 3aMOTHIEMbBIX
ANIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, 3JIEKTPOOTPUIIATEIbHOCTh, METANTIMYECKUE U HEMETAJUTMYECKUE CBOMCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB M0 UX MojoxkeHuto B [lepronnueckoit cucteme xummudeckux snemeHtoB /. YI. Menneneena



(XMMHUYECKHUH 3HAK, MOPSAAKOBBIN HOMEp, IEPHUO/I, TPyIINa, MOATrPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa — 3apsijl siApa, YUCio
MIPOTOHOB U HEUTPOHOB B sZ[pe, 00IIIee YHCIIO0 AEKTPOHOB, PAaCIpEACICHUE IEKTPOHOB MO AIEKTPOHHBIM CIIOSIM);

OTIPEICIIATh THUI XUMHUYECKOU CBSI3H MO (OPMYJIC BEIIECTBA;

MPUBOJIUTH IPUMEPHI BELLIECTB C PA3HBIMU TUIIAMHA XUMHUYECKOMN CBSI3H;

XapaKTepU30BaTh MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU CBs3U (OOMEHHBIN ), HOHHOU CBSI3H, METAILTUIECKON CBSI3H;

YCTaHABJIMBATh IPUUYNHHO-CIIECTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUIl XUMUYECKOU CBA3H;

COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHEHUH 110 BaJICHTHOCTH;

HaXOJUTh BAJICHTHOCTh JIEMEHTOB 110 (hopMysie OMHAPHOTO COCAMHCHUS.

MeTaHpe}]MeTHbIe Pe3yJbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

(hopMyITMpPOBaTh TUTIOTE3Y 110 PEIICHUIO TPOOIIEM;

COCTABIIATH TUIAH BHITIOJHEHHS YIeOHOM 3a/1a4u, peIIeHUs MTPOOJIeM TBOPUYECKOTO U TIONCKOBOTO XapaKTepa, BBITIOJHEHHSI IIPOSKTa COBMECTHO C
VAUTEIIEM;

COCTaBIISATh TE3UCHI TEKCTA;

BJIQJICTh TAKUM BHJIOM M3JI0KCHHUS TEKCTa, KaK OIHCAHUE;

WCTOJb30BaTh TAaKOW BHJl MBICJICHHOTO (HMICAbHOTO) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHWE (HA IMPHUMEPE COCTABICHHS CXEM
00pazoBaHMUsI XUMHYECKOU CBSI3H);

UCIIOJIb30BaTh TAKOH BUJI MAaTEPHAILHOTO (TPEIMETHOTO) MOJISITMPOBAHUS, KAK aHAIIOTOBOE MOJICITMPOBAHHC;

WCTIOJIh30BaTh TaKO¥ BUJ MaTepHaIbHOTO (TIPEIMETHOTO) MOICIHPOBAHUS, KaK (U3NIECKOe MOJCTHUPOBaHHE (HA TPUMEPE MOJIEICH CTPOCHUS
aTOMOB);

OTpeneNiaTh OOBEKTHI CPABHEHUS M ACTIEKT CPABHEHUSI 00BEKTOB;

BBITIOJTHATE HETIOJIHOE OTHOJIMHEHHOE CPaBHEHHE;

BBITIOJTHATE HEMOJIHOE KOMIUICKCHOE CPAaBHEHHE;

BBITIOJTHATH TIOJIHOE OJTHOJIMHEHHOE CPaBHEHUE.

Tema 3. IIpoctbie BemecTBa (54)
[TonoxeHne META/UIOB M HEMETAUIOB B IEPHOJUYECKON cHucTeMe XuMHueckux sjemeHTOB JI. M. MenneneeBa. BakHeiiue mnpocTeie

BEII[ECTBA - METAJIIBL: KEJe30, ATFOMUHHNA, KaJIbI1ii, MarHUM, HATpUi, Kanuil. O0mue pu3ndeckue CBONCTBA METAJLIOB.

Baxwnelimue npocTble BellecTBAa - HEMETaUIbl, O0Opa30BaHHBbIE aTOMaMHU KHCIOPOJa, BOJOPOAa, a30Ta, cepbl, ¢ocdopa, yriepona.

CnocoOHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB K O6p330BaHI/IIO HECKOJIBKUX MPOCTBIX BCHICCTB - AJUIOTPOIIUS. AJ'IJ'IOTpOHHBIC MO,Z[I/I(I)I/IKE[HI/II/I
KucJjopozaa, (I)OC(I)Opa U 0JI0Ba. MeTaIn4eckue U HeMeTaIn4YeCKHue CBOMCTBA MMPOCTBIX BCUICCTB. OTHOCHTEIBLHOCTD ACJICHUS ITPOCTBIX BCHICCTB HaA
METaJlJIbl U HEMETAJIJIbI.



[Tocrostnnas ABoranpo. KomndectBo BemectBa. Monb. Monspaas macca. MoJisipHbIii 00beM ra3o00pa3HbIX BeriecTB. KpaTHble eInHUIIBI

KOJIMYCCTBA BCUICCTBA — MHUJUIMMOJIb U KHJIOMOJIb, MUJUJIMMOJIApHAA U KWJIOMOJIApHAass MaCcChbl BCIICCTBA, MI/IJ'IJ'II/IMOJ'IS'IpHBIf/'I u KI/IHOMOHHPHBH‘/JI O6’beMBI
ra3000pa3HBIX BEIIECTB.

PacueTs! ¢ HCIOJIb30BaHIEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAacCa», «MOJISIPHBII 00BEM ra3oBy, «IIOCTOSTHHA ABOTAAPO».
Pacuernsble 3amauu. 1. Beruucienne MOJSIpHOH Macchl BEHIECTB MO0 XUMHUUYECKUM (opmynaM. 2. PacueTsl ¢ MCHOJIb30BAHUEM MOHATHHA

«KOJIMYECTBO BCHICCTBA», «KMOJIAPHASA MacCay, <<MOJI$IpHI>II71 00BeEM ra3oB», «IIOCTOsSHHAsA ABOFaILpO)).

JemoncTpanuu. HexoTopeie MeTaubl 1 HEMETAIUTBI KOJMYECTBOM BemecTBa 1 Mosb. Moens MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBbIE PE3YJIbTAThI 06V‘I€HI/IH

Yyamuiicst JOJKEH ymems.

WCIOJIb30BAaTh MPH XapaKTEPUCTHKE BEIISCTB TOHATHS. «METAIJIbD», «UIACTUIHOCTHY», «TCIUIONPOBOJHOCTBY, (AJICKTPOIPOBOIHOCTEY,
CHEMETAJUTBI», «ALTOTPOTHUS, «AJUIOTPOITHBIC BUIOM3MEHEHUS, FITH MO TU(DUKAITAI,

OTIMCHIBATh TIOJIOKEHUE DJIEMEHTOB-META/UIOB M 3JIEMEHTOB-HeMeTa/uioB B llepmoamueckoit cucremMe XuMuyeckux dnementoB [ .
MenneneeBa;

KJIACCH(HUITUPOBATH MTPOCTHIC BEIIECTBA HA METAIIIB U HEMETAILIBI, JJIEMEHTHI;

OTIPEJICIIATh IPHHAICKHOCTh HEOPTAaHHYECKUX BEIIESCTB K OJJHOMY W3 H3yYCHHBIX KJIIACCOB — METAJIIBI U HEMETAILIHI;

JIOKa3bIBaTh OTHOCHTEIBHOCTH JCJICHUS MPOCTHIX BEIIECTB HA METAJUTBI U HEMETAILIBI;

XapaKTepu30BaTh 00mMKe (PU3NIECKre CBOMCTBA METAIIIIOB;

YCTaHABIIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aToMa M XMMHYECKOW CBS3bI0 B IMPOCTHIX BEIIECTBAX — METaUIax U
HEMeTaax;

00BSCHATH MHOTOOOpa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIIHS;

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

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MPU MPOBEACHUH HAOMIOIEHUH U 1TaO0OPaTOPHBIX OIBITOB;

UCIO0JIb30BATh MPU PELIEHUH PACUETHBIX 333y MOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAsA ABOTAJIpo», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», KHOPMAJIbHBIE YCIOBUSY;

MPOBOJUTH PACUEThl C MCIOJIb30BAHUEM MOHSTHUN: «KOJMYECTBO BEUIECTBA», «MOJISIPHAS Macca», «MOJIAPHBIA 00BEM Ta3oB», «IIOCTOSHHAs
ABoraapo.

MertanpeaMeTHbIe pe3yJabTaThl 00y4eHust

Yyamuiics JOJDKEH ymems.

COCTAaBJIATH KOHCIICKT TCKCTA,

CaMOCTOATCIIbHO UCIIOJIB30BATh HETIOCPECACTBCHHOC Ha6J'II'0I[eHI/Ie;

CaMOCTOATCIBHO O(bOpMHHTB OTHYCET, BKJIIOYAIOIIHM OIIKCaHUE Ha6.]'IIOILeHI/I$I, €ro pe3yjabTaTOB, BLIBOLOB;
BBIIIOJIHATH MTOJIHOC KOMIIJICKCHOC CPABHCHHC,

BBIIIOJIHATL CPABHCHHUCEC 110 aHAJIOTUH



Tema 4. CoeauHeHHs XUMHYECKHX 3J1eMeHTOB (16 u)

Crenenp oxucnenus. OnpeeneHne CTeIeHN OKUCICHUS JIEMEHTOB 110 XUMU4ecKoil popmyne coenunenus. CocraBneHue Gopmyn OMHaApHBIX
COeMHEHUH, 00muii cnocod ux Ha3piBaHUsA. buHapHBIE COEIMHEHMS: OKCUBI, XJIOpUAbl, cynbhuabl u ap. Cocrasienue ux ¢opmyi. IIpencraBurenu
OKCHJIOB: BOJIa, YIVIEKHUCIIbIM ra3 u HerauieHast U3BecTb. [IpeacraBurenu ieTydux BOAOPOIHBIX COEAMHEHNUN: XJIOPOBOIOPO] U AMMUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTb OCHOBaHMN B Boje. Tabimuua pacTBOPUMOCTH TUAPOKCHUIOB M COJIEH B BOJE.
[IpeacraBuTenu menodeil: TUAPOKCHABI HATpus, Kamus W Kanblus. [loHATHE O KadyecTBEHHBIX peakiusax. Muaukatopel. M3meHneHnue oxpacku
VMHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotsl, ux cocraB m Ha3zBanus. Knaccudpukamus kucioT. IlpeacraBuTenu KHCIOT: cepHasi, COJsHAas W a3oTHas. M3MeHeHme oKpacku
VHJIMKAaTOpPOB B KMCIIOTHOM cpene.

Conu KaKk Mpou3BOHBIE KUCIOT U OCHOBaHUM. VX cocraB u Ha3BaHus. PacTBopumocTs cosielt B Boje. [IpencraBurenu coneit: XJaopua HaTpus,
KkapOoHaT u gocdar KaabIus.

Amop(dHbIE ¥ KpUCTAINTNYECKHE BEILIECTBA.

MexmonekyaspHble B3auMOAeUCTBUS. THUIBI KPUCTAJUIMUECKUX PEIIETOK: MOHHAs, aTOMHAsl, MOJIEKYJISIpHAsl U MeTaJulnyeckasi. 3aBUCUMOCTh
CBOJCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOEHUSL.

Uucrtele BemiecTBa W cMecu. [Ipumepbl XKUAKUX, TBEPAbIX U razoo0pa3Hbix cMmeceil. CBOMCTBa 4YMCTHIX BemlecTB M cMmeceil. Mx cocras.
MaccoBast 1 06beMHas J0JIM KOMIIOHEHTa cMecH. PacueTsl, CBSA3aHHBIE C MCIOJIb30BAHUEM TOHATHUS A0JIS.

Pacuérunle 3agaum. 1. Pacuer maccoBoil 1 00BEMHONI HOJI€1 KOMIIOHEHTOB CMECH BEIIEeCTB. 2. BRIUMCIEHNE MAacCOBOM TOJIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOIO BEIIECTBA M MACCE PacTBOPUTENs. 3. BeluncieHne Maccsl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEIS,
HEOOXOMMBIX ISl IPUTOTOBJICHUS ONPEICICHHON MAcChl pacTBOPa C M3BECTHOM MAacCOBOM J0JIeH PaCTBOPEHHOTO BEIECTBA.

JdemoncTpanuu. O6pasnpl OKCUIOB, KUCIOT, OCHOBAaHUHN W cojieid. Mojenn KpUCTaUIMYECKUX PelIeTOK XJIOpUa HATpus, ajiMas3a, OKCHIa
yriepoaa (IV). CriocoObl pa3aeneHust cMece, TUCTUIUISINS BOIBI.

JlabopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3aenenune cMeceid.

IIpakTuyeckas padora Ne 3. AHanu3 NOYBBI U BOJBI.
IIpakTHyeckasi padora Ne 4.IIpurorosieHne pacTBoOpa caxapa ¢ 3aJ[aHHONH MacCOBOM J0JIell paCTBOPEHHOTO BEILIECTBA.

IIpeaMeTHbIE pe3YabTaThl 00VYEHNS

Yyamuiics JOJDKEH ymems.

® HCIIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB TMOHSTHUS: «CTENEHb OKUCICHUSN», «BAJICHTHOCTBY, «OKCHUIbI», «OCHOBAHU», «IICIOYN»,
«Ka4YeCTBEHHAs PEaKIHs», «HHIUKATOPY», KKHCIOTHI», «KUCIOPOICOACPIKAIINE KUCIOTHI», «OCCKUCIOPOAHBIC KHCIOThI», «KHCIOTHAS CPEIay,
«UIeNoYHas Cpeqay, «HeUTpanbHas cpefa», «ikana pH», «comm», «amop(HbIe BEIIeCTBa», «KKPUCTAITMUECKHUE BEIIECTBA», «KPUCTALIIMYECKAs
pelLIeTKa», «WMOHHAs KPUCTAJUIMYECKas PELIETKa», «aTOMHas KPUCTAJUIMYECKas PELIECTKa», «MOJEKYISpHas KPUCTAJUIMYECKas PELIETKa»,
«METAJUIMYECKAS KPUCTAIUINYECKAs PELIETKa», KCMECH»;

e iaccU(UIUPOBATH CIOKHBIE HEOPraHUYECKHE BEIIECTBA M0 COCTAaBY HA OKCHJIbI, OCHOBAHUS, KUCIOTHI M COJIU; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOJE; KMCIIOTHI [10 OCHOBHOCTH M COJIEPKAHUIO KUCIOPOA;

® ONpeNeNnsITh MPUHAUICKHOCTh HEOPTaHMYECKUX BELIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB (OKCHJBI, JIETy4YHUE€ BOJOPOJHBIE COEAMHEHUS,



OCHOBAaHUs1, KUCJIOTHI, COJIN) TIO (opMyIie;

ONMCHIBATh CBOWCTBA OTHENbHBIX IPEACTABUTENEH OKCHIOB (HAa IpPUMEpPE BOJblL, YIVIEKMCIOTO Ta3a, HEralleHOM W3BECTH), JIETY4YHX
BOJIOPOJIHBIX COEIMHEHUI (Ha IpuUMepe XJIOpOBOAOPOJAa M aMMHaKa), OCHOBaHHMM (Ha MpUMEpPE TMAPOKCHAOB HATPUs, KalMsl M KalbIUs),
KHCJIOT (Ha IMpUMepe CEPHOI KUCIOTHI) U coJiell (Ha mpuMepe XJIOpuaa HaTpus, KapOoHaTa Kaiblus, pochaTa KaabIus);

OTIPENIeNATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBAHHA, KUCIOT M COJICH MO BAaJICHTHOCTSM M CTETICHSM OKMCIICHHS SJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB,
YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

COCTaBJIATH HAa3BaHUS OKCUJIOB, OCHOBAHUH, KUCIIOT U COJICH; CPABHUBATH BAJIGHTHOCTH U CTETICHb OKHCIICHHS;, OKCH/IbI, OCHO BAHHUSI, KUCIIOTHI U
COJIU TI0 COCTaBY;

MCI0JIb30BaTh TAOJIUIy PACTBOPUMOCTH JJISl OTIPEAEIEHHSI pACTBOPUMOCTH BEILIECTB;

YCTAaHABJIMBATh TE€HETUYECKYIO CBS3b MEXKIY OKCHIOM M THIPO-KCHIOM M HA00OPOT; MPUYMHHO-CIIEICTBEHHBIE CBS3M MEXIY CTPOCHHEM
aToMa, XMMHYECKOW CBSI3bI0 M TUTIOM KPHCTAJLUTUYECKON PEIIETKA XUMHUUECKUX COCMHEHUH;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, HOHHbIE METAJUINUECKHUE KPUCTAIUIMUECKHUE PEILIETKH; Cpely pacTBOpa ¢ MOMOIIIbIO Kajbl pH;
MPUBOANUTH TPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTATUTMYECKON PEIICTKH;

MIPOBOJIUTH HAOIIOACHHUS 32 CBOWCTBAMH BEIIECTB H SBICHUSMH, IIPOUCXOISAIIIMH C BEIECTBAMU;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH NPU MPOBEJICHUH HAOIIOIEHUH U OIBITOB;

HCCIIEIOBATh CPEy pacTBOPA C MOMOIIBIO HHAWKATOPOB; SKCIEPUMEHTAIBHO Pa3inyaTh KUCIOTHI U IIEJI0UH, MOIb3YICh HHIUKATOPaAMU;
UCIOJb30BATh IIPU PEILICHUH PACUETHBIX 3aJau MOHATUS «MaccoBasi J0JIA JIEMEHTA B BEILIECTBE», «MAccoBas JI0JIsl PACTBOPEHHOTO BEILECTBAY,
«00BEMHas JI0JII Ta3000pa3HOTO BEIIECTBAY,

IIPOBOJIUTh PACYETHI C HCIOJIb30BAHMEM MOHATHM «MaccoBas J0JId 3JIEMEHTa B BEIIECTBE», «MaccoBas J0JI1 PAaCTBOPEHHOTO BEILECTBAY,
«00BeMHas J10JII Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

VYyanuiics 10JDKEH ymems.

COCTaBJIAATh HA OCHOBC TCKCTa Ta6J'II/II_[BI, B TOM YHCJIC C IPUMEHECHUEM CPECIACTB I/IKT,

moJa pyKOBOACTBOM YUHUTCII IPOBOAUTDL OIIOCPEAOBAHHOC Ha6J'II-O,I[eHI/Ie

oJa pyKOBOACTBOM YUUTCIIA O(i)OpMJ'IfITB OTYCT, BKJTIOYAIOIIUM ONHUCaHUE 9KCIICPpUMCHTA, €ro pe3yJIbTAaTOB, BEIBOAOB;

OCYIICCTBJIATD HMHAYKTHUBHOC 0606H_[6HI/IG (OT CAUMHHUYIHOI0O JOCTOBCPHOIO0 K O6H.[€My BepOHTHOCTHOMY), T. €. OIIPpCACIATb O6H_[I/Ie
CYIICCTBCHHBIC IIPHU3HAKHU JIBYX U 0oee 0OBLEKTOB U (bHKCHpOBaTB HUX B q)opMe MOHATHUA UIIN CYXKACHUA,

OCYIICCTBJIATL ACAYKTHUBHOC 0606I_HGHI/IC (HO,[[BG,Z[CHI/IC CANHUYIHOT'O NJOCTOBCPHOTO IIOJ o6mee I[OCTOBepHOG), T. €. AKTYAJIU3UPOBATH MTOHATHUEC
HJIN CYKACHUEC, U OTOXIACCTBIIATE C HUM COOTBETCTBYIOIINE CYIIECCTBCHHBIC IIPU3HAKU OJJHOTO UJIN Ooee O6’LCKTOB;

OMpCACIIAThL aCIICKT KJ'IaCCI/I(i)I/IKaI_II/II/I;

OCYIICCTBJIATDH KJIaCCI/I(bI/IKaI_II/II-O;

3HATbh U UCIIOJIL30BATH Pa3JINYHBIC (I)OpMBI OpeaACTaBJICHUSA KJ'IaCCI/I(I)I/IKaI_II/II/I.



Tema 5. HW3meHeHusi, mpoucxoasinme ¢ BemecrBamu (12u)

[lonsATHe sABJIICHMM KaKk W3MEHEHHUH, NPOMCXOJALIUMX C BELIECTBAMM. SIBICHUS, CBSA3aHHBIE C U3MEHEHMEM KPUCTAJUIMYECKOIO CTPOCHMS
BEIIECTBA MPHU MOCTOSTHHOM €ro cocTaBe, (u3nueckue spieHus. Ousnyeckue sBICHUS B XUMUU: TUCTUIUIALMS, KPUCTAUIM3AIMS, BhIIAPHUBAHUE U
BO3TOHKA BEILECTB, HIEHTPUPYTUPOBAHHUE.

SIBnenus, CBSA3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUYECKUE peakuud. [Ipu3Hakyu U yCIOBUS NPOTEKaHUS XMMUYECKUX PEAKLUU.
[TonsiTHe 00 9K30- U SHIOTEPMUUECKUX peakUusax. Peakiuy ropeHus Kak 4aCTHBIN Ciydail 3K30TEPMHUUYECKUX PEAKIMM, IPOTEKAIONINX C BbIJICICHUEM
CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMHUECKHE YPaBHEHHs. 3HAYCHNE UHIEKCOB U KodduuneHToB. CocTaBieHNEe YpaBHEHHH XUMHYECKIX
peaKuum.

Pacuetsl o xumMuueckuM ypaBHEHMsIM. PellleHne 3ajjau Ha HaX0X/IE€HHE KOJIMUYECTBA BELIECTBA, MACChl UM 00beMa MPOAYKTa PEaKIUU I10
KOJIMYECTBY BEILlECTBA, MAacce WJIM 00BbEMY MCXOJHOTO BellecTBa. PacdyeTsl ¢ MCNONIb30BaHUEM MOHATHS «0JIs», KOTJa UCXOJIHOE BEIECTBO JaHO B
BHUJIE pacTBOPA C 33JIaHHON MacCOBOM JI0JIEN PACTBOPEHHOIO BEHIECTBA WJIU COACPKHUT ONMPEICTECHHYIO 00 IPUMECEH.

Peaknuu paznoxenus. [IoHATHE O CKOPOCTH XUMHUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSI.

Peakuuu coennnenus. Katanutudeckue u HekatanuTuueckue peakuuu. O0paTtumble U HEOOpAaTUMbIE PEaKIIUHU.

Peaknun 3amemieHus. OIEKTPOXMMHMYECKHHN Psi HANPSHKEHWH METAJJIOB, €r0 HCIOJb30BAaHHWE [UIsl IPOTHO3WPOBAHUS BO3MOYKHOCTH
MIPOTEKAHUS PEAKIINI MEXK/Ty METAJZIAMU U PACTBOPAMHM KUCJIOT. PeaKiiuu BEITECHEHUS OJTHUX METAJUIOB U3 PaCTBOPOB MX COJIEW IPYTMMHU METaJlJIAMH.

Peakun oomena. Peaknium HeliTpanu3anun. Y CIOBHUS TPOTEKAHUS PEAKIIMii 0OMEHa B pacTBOpax /10 KOHIIA.

Tunbl XumMudeckux peakiuil (M0 MPU3HAKY «UUCIO M COCTaB MCXOJHBIX BELIECTB M NMPOIYKTOB PEAKLUW») Ha IpPUMEpPE CBOWCTB BOJBI
Peakuusa pasnoskeHus - 3I€KTpOaM3 BOAbL Peakuuu coequHEHHs - B3aMMOACHCTBHE BOABI C OKCHJIAMU METAIOB M HeMmeTauioB. IlonsTue
«ruapokcuaby. Peaknuu 3aMenieHus - B3aUMOAEHCTBUE BOJBI C IEIOYHBIMU M IIEJIOYHO3EMENbHBIME MeTaiaMu. Peakuun oOMeHa (Ha nmpumepe
TUAPON3a Cyab(uaa amoMUHUS U KapOu1a KaJIbIlus).

Pacuérnbie 3agaun. 1. Beruncienue no XMMUYECKUM YPaBHEHMSM MacChl WIIM KOJIMYECTBA BELIECTBA IO U3BECTHOM MAacCe MM KOJIUYECTBY
BEIIECTBA OJHOIO U3 BCTYNAIOIIMX B PEAKLUIO BELIECTB WM MIPOAYKTOB peakuuu. 2. Beranciaenue Maccsl (KOJIMYeCTBa BELECTBA, 00bEMa) PO yKTa
pEaKIMHU, eCIM U3BECTHA Macca HCXOAHOTO BELIECTBA, COAEPIKAILEro ONpPeeIEHHYIO J10JI0 npuMeceil. 3. Beluncienue Maccsl (KoJIM4ecTBa BEIIECTBa,
o0beMa) MpoyKTa peakiiK, ecId U3BECTHA Macca pacTBOpa U MaccoBasi 10J11 PACTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMSI

Yyamuiics JOJDKEH ymems.

e iaccupuIUpPOBATh XUMUYECKHE PEAKIMH MO0 YUCIY U COCTaBY MCXOJHBIX BEIIECTB M IMPOJYKTOB peakIuH; TerioBoMmy 3¢¢dekTy; Ha-
MIPaBJICHUIO MPOTEKAHUSI PEAKLIMH; YUAaCTHIO KaTallu3aTopa;

® ICIOJIB30BaTh TAOIUILY PACTBOPUMOCTH ISl OTMIPEEICHNs BO3MOKHOCTH MPOTEKAHUS PEaKuii 0OMeHa; SMEKTPOXUMHUYECKUN sl HAPSKECHUHA
(aKTUBHOCTH) METAIIJIOB IS OTpeeNIEHUs] BOZMOKHOCTH MPOTEKAHMSI pEeaKIUi MEXTy METaJIaMU M BOJHBIMU PACTBOPAMU KUCIOT U COJICH;

e Ha0mOIaTh U OMHUCHIBATh MPU3HAKK U YCIOBHS TEUEHUS XUMHUYECKUX pPEaKlUi, N1enaTh BBIBOJBl Ha OCHOBAaHWH aHallM3a HAOMIOJACHUN 3a
JKCIIEPUMEHTOM;

® MPOBOJUTH PACUETHI M0 XUMUUYECKUM YPABHEHHUSIM HA HAXOXKICHUE KOJIMUYECTBA, MACCHI WJIM 00beMa MPOAYKTa PEAKIHH M0 KOJTUYECTBY, Macce
Wi 00bEMYy HCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHATHS «IO0JIs1», KOTJa MCXOJHOE BEIIECTBO JIAHO B BHJIE pacTBOpa C 3aJlaHHOM



MacCOBOM JI0JIEH paCTBOPEHHOTO BEILIECTBA WIIA COJIEPKUT OTPEICICHHYIO 00 IPUMECEH.

MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJDKEH ymems.

COCTaBJIATh HA OCHOBE TEKCTa CXEMBI, B TOM 4ucie ¢ npuMeHenueM cpeacrs UKT;
CaMOCTOSITEIIEHO O(OPMIISITH OTUET, BKIIFOYAIOIIUI ONIMCAaHNE SKCIIEPHUMEHTA, €r0 pe3yIbTaToOB, BHIBOJIOB;
MCIO0JIb30BAaTh TaKOM BUJ MBICJIEHHOIO (MAEAaJbHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha IMpUMEpe YPaBHEHMM XUMMUECKUX
peaxuuii);
pa3nuyatb 00bEM U COACPIKaHUE MTOHITHIA;
pa3nauyaTh poJOBOE U BUIOBOE MOHATHS;
OCYIIECTBIIATh POJOBHIOBOE ONIPEACIICHUE OHATHIA.
Hdemoncrpanun. Ilpumeps! ¢u3znueckux sBIEHUN; a) muiaBieHue napaduHa; 0) AU@Qy3ust NYIIHUCTHIX BEUIECTB C TOpALIEH JaMIOUYKU

HakanuBaHus. [IpuMepsl XUMHUYECKUX SIBIEHUH: a) TOpEHUE MarHus; 0) B3aUMOJICHCTBUE COJSIHOM KUCJIOTHI ¢ MPaMOPOM WM MEJIOM; B) MOJTY4YEHUE
ruapokcuaa menu (Il); r) pacTBopeHne MOJy4yeHHOro TUAPOKCHIA B KHCIOTax; 1) B3aumojenctBue okcuna meau (II) ¢ cepHoi kucinoTtoit mpu
HarpeBaHuy; €) pa3jioKeHUe MepMaHraHaTa Kajius; 5K) B3auMOoJecTBHE pa30aBIeHHBIX KUCIOT C MEeTallIaMu.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUs BOJBI U CIIMPTa MO0 MCUYE3HOBEHHUIO UX Kalelb Ha (UIbTPOBaJIbHOM Oymare. 4.

OxkuciieHne Meau B IUIAMEHW CIUPTOBKHM WIHM TOpeNku. 5. IlomMyTHEHHE M3BECTKOBOM BOJIBI OT BBLABIXAaEMOIO yIJIEKHCoro rasa. 6. Ilomyuenue
YTJIEKHUCIIOTO Ta3a B3auMOJICHCTBUEM COJIbI M KHCIIOTHI. 7. 3aMenieHrne Meau B pactBope xiopuaa meau (1) sxemnesom.

IpakTHyeckasi padora Ne 5.11pu3HaKyd XUMHUYECKUX PEAKITHI.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMS

VYyanuiics 10JDKEH ymems.

oOpararbcs ¢ 1abopaTopHBIM 000PYIOBAaHUEM U HAarpeBaTeIbHbIMU IPUOOPAMU B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30M1aCHOCTH;
BBITIOJIHATH POCTEHIINe mpruemMbl paboThI € JIa0OpaTOPHBIM 000 PYAOBAHUEM: TAOOPATOPHBIM IITATUBOM; CIIUPTOBKOM;

HaOII0IaTh 32 CBOMCTBAMH BEILECTB U SIBJICHUSIMH, TPOUCXOSIINMHU C BEIIECTBAMU;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

JIeNIaTh BBIBOJIBI [0 pe3yJibTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C OTPEICIEHHON MacCOBOW JI0JIei paCTBOPEHHOTO BEIIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATh MAaCCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BELIECTBA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyamuiics 1OJDKEH ymems:

CaMOCTOATCIIbHO UCIIOJIB30BATh OITOCPECAOBAHHOC HaGHIOI[eHI/Ie.



Tema 6. Teopusi 31eKTPOJTUTHYECKOI TUCCOMMAIIMU U CBOICTBA KJIACCOB HEOPTraHNYECKUX coequHeHuni (22 u)

[TonaTne 00 >MEKTPOJIUTHUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HEIIEKTPOJIUTH. MeXaHU3M IUCCOIHUAINN 3JIEKTPOIUTOB C PA3IUYHBIM
THUIIOM XUMHUYECKOH CBs3U. CTeTeHb 3JeKTPOIMTHYECKON Auccounanuy. CUibHbIE U cllaOble AIEKTPOITUTHI.

OcHOBHBIE TOJIOXKEHUS TEOPUU AJIEKTPOJUTHYECKON auccolranvy. VoHHbIE ypaBHEHUs peakuuid. YClIoBUS MPOTEKaHUsS peakuuu oOMeHa
MEKy IEKTPOJIUTAMM JI0 KOHIA B CBETE€ HOHHBIX IIPEICTABICHUN.

Knaccugukamyst HOHOB U X CBOHCTBA.

Kucnotsl, ux knaccuduxanus. Juccoumnanys KUCIOT U UX CBOWCTBA B CBETE TEOPUM DJIEKTPOIUTHUYECKOHN aucconuranuu. MosekyaspHble U
MOHHBIE YPaBHEHHUS peakluuil KuciaoT. BzaumoneicTBue KHCIOT ¢ MeTallaMU. DJIEKTPOXUMHUYECKUN psAJl HaNpsHDKEeHUH MeTayuioB. B3anmonelicTBue
KHCIIOT C OKCHJAaMU METAJJIOB. B3anMOJENCTBHE KHCIOT C OCHOBAHMSMM - peaKuus HEWTpanu3anuuu. B3aumMoaelcTBUE KHUCIOT C COJIAMM.
Hcnonb3oBanne TabIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KHCIIOT.

OcHoBaHusl, uX Kiaccupukanus. Jlucconmanus OCHOBaHMM M HX CBOHCTBA B CBET€ TEOPHHM AJIEKTPOJIMTUYECKOM M CCOIHAIINH.
B3aumoneiicTBue OCHOBaHMI € KUCIOTaMH, KHCIOTHBIMU OKCHJIAMH U coJisiMu. Vcronb3oBaHue TaOIMIBl PACTBOPUMOCTH JUISl XapaKTEPUCTHKHU
XUMUYECKUX CBOICTB OCHOBAHUH. Paznoxxenue HEPACTBOPHUMBIX OCHOBaHUU pu HAarpeBaHWMU.
Conu, wx kiaccUUKAIUS W JUCCOLMAIMS PA3TUYHBIX TUIOB cojied. CBOWMCTBAa COJIEM B CBET€ TEOPUM DIEKTPOJUTHUECKOM JTUCCOIUAIINH.
B3anmopeiictBue colieid ¢ MeTaslaMH, YCIIOBUS TPOTEKAHWS 3THX peakiui. B3anmmonaeicTBue cojel ¢ KHUCIOTaMH, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XMMHUUECKUX CBOMCTB COJIEH.

O06o0menre cBeIeHnit 00 OKCHIax, MX KiIacCUu(PUKANA U XUMUYECKUX CBONCTBAX.

I'eneTndeckue psabpl METAJUIOB U HEMETAIJIOB. [ 'eHeTndeckast CBsI3b MEXKy KJIIaCCAMH HEOPTraHUYECKUX BEIIECTB

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peakMKi. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE.

Peakunn moHHOTO OOMEHAa M OKHUCIHUTEIHHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YPaBHEHHMH OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOIO OasiaHca.

CpoiicTBa MPOCTHIX BEIIECTB - METAVIOB U HEMETAJIOB, KUCJIOT U COJIeH B CBETE MPEICTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECCAX.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMSI :

Yyamuiics JOJDKEH ymems.

® HCIOJIb30BaTh MPH XapaKTEPUCTUKE MPEBpAIICHUM BEIIECTB MOHSATHUS: «PACTBOP», «IJIEKTPOJUTUYECKAS IUCCOIUALIUAY, «AJIECKTPOJUTHD,
CHEIJIEKTPOJIMTBI», «CTETIICHb JHUCCOIMAIINNY», «CHJIBbHBIC SJIEKTPOIUTBD», «CIIA0ble JJICKTPOJUTBI», «KATHOHBI», «AHUOHBI», «KHCIOTBI,
«OCHOBAHHUS», «COJNY, KMOHHBIE PEAKIIUN», «HECOJIe00pa3yoIIue OKCUIBIY, «COIe00pa3yolue OKCUAb), «OCHOBHBIE OKCUIBI», «KHCIOTHBIC
OKCHJIbI», «CPEIHUE COJIN», «KHUCIBIE COJIN», «OCHOBHBIC COJIN», «TCHETHYECKUH PAI», «OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY,
«OKHCIIUTENbY, «BOCCTAHOBUTEIbY, KOKUCIICHHUE)», KBOCCTAHOBJICHUEY;

® OIUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUECKUN MPOIIECC;

® JJUIIOCTPUPOBATH IIPUMEPAMH OCHOBHBIE IIOJIOKEHUS TEOPUU DJIEKTPOJUTHYECKONW JIUCCOLMAIMU; TE€HETHUYECKYK0 B3aMMOCBSI3b MEXIY
BEIECTBAaMU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUI — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHMW W COJEH C MO3WUIUN TEOopuu
ANEKTPOJIUTUYECKON AUCCOLMALIMM; CYIIHOCTb JIEKTPOJUTUYECKON AUCCOLMALMHA BEUIECTB C KOBAJEHTHOW MOJIIPHOM U MOHHOM XUMHYECKOMN



CBSI3b10; CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIL;

IIPUBOJUTH MPUMEPHI peakLUii, MOATBEPKIAIOIINX XUMUUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJOB, KMCIOT, OCHOBAaHUI U COJIEN;
CYLIECTBOBAaHHE B3aUMOCBSI3U MEX/ly OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX BEILECTB;

KJIaccu(UIMPOBATh XUMUYECKHE PEAKLINU TI0 «M3MEHEHHIO CTENICHEH OKHCICHHS JJIEMEHTOB, 00pa3yIolX pearupyoniie BeuecTBay;
COCTaBJISATh YPAaBHEHUS NIEKTPOJIUTUYECKOW IUCCOLMALMM KHUCJIOT, OCHOBAHUI M COJIEH; MOJIEKYJISIPHBIE, MIOJHBIE U COKpAIllEHHbIE MOHHBIE
YpaBHEHHUS PEAKIHIl ¢ ydacTHEM 3JIEKTPOJIUTOB; YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLU, HCIOIb3Yys METOJ AJIEKTPOHHOIO
OanaHca; ypaBHEHHUSI PEaKIWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTU («IETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

ONPEEINATh OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOCCTAHOBJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX;

YCTaHaBJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U: KJIaCC BEIECTBA — XUMUYECKHE CBOWCTBA BEIIECTBA;

HaOJI01aTh U OMUCHIBATh PEAKIIUU MEXKTY JIEKTPOJIUTAMU C MTIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOIO) S3bIKA U SI3bIKA XUMUU;
MIPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKHX BEILECTB.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.

ACIaTh IOMETKH, BBIIIUCKU, HTUTUPOBAHUC TCKCTA,

COCTaBIISATh JAOKJIAT;

COCTaBJISITh HA OCHOBE TEKCTa rpadku, B TOM ducie ¢ mpuMeHeHuem cpencts MKT;

BJIIETh TAKUM BHJIOM H3JI0KEHUS TEKCTa, KaK PacCyXJICHHE;

WCIO0JIb30BAaTh TaKOW BUJ MBICICHHOTO (MI€albHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIUpPOBAaHUE (HA MpUMEpPE ypaBHEHHUH peakuuit
JMICCOLIMAIINHU, HIOHHBIX YPaBHEHUN peakIuil, MOoIypeakiiii OKUCIEHUS-BOCCTAHOBIICHHUS);

pa3nuyaTh KOMIIOHEHTHI I0Ka3aTeNbCTBa (TE3UC, apryMEHTHI U (hOpMy JOKa3aTEeNbCTBA);

OCYILIECTBIISITh IPSIMOE MHAYKTUBHOE JI0Ka3aTEIbCTBO.

I[eMOHCTpaIIHI/I. WcnwiTanue BCIICCTB U UX paCTBOPOB HA JJICKTPOIIPOBOJHOCTE. 3aBUCHUMOCTh QJICKTPOIIPOBOAHOCTH YKCYCHOﬁ KHCJIOTBI OT

KOHIICHTpanuu. B3anMoieiicTBre UHKa ¢ cepoil, comstHO# KucaoTou, xaopuaom meau (I1). 'openune maruusi.

JlabopaTopHble onbITHI. 8. Peakinu, xapakTepHble 1 paCTBOPOB KUCIOT (COJITHOM WK cepHOi). 9. Peakiiuu, XapakTepHbIe 7151 PaCTBOPOB

mienoyeit (rupokcuioB HaTpus uin kanusi). 10. [lomydenue u cBoiicTBa HEpaCTBOPUMOTO OCHOBaHMUs, Hanpumep rugpokcuaa meau (I1). 11. Peakmum,
XapaKTepHbIe JUIsl paCTBOPOB coJiel (Hampumep, s xinopuna meau (11)). 12. Peakiuu, xapaktepHbie 17151 OCHOBHBIX OKCHUJIOB (HApuMep, JJi1 OKCHUA
kampius). 13. Peakuuu, XxapakTepHble 17151 KUCIOTHBIX OKCHIOB (HapuMep, Ui YIIIEKUCIOTO Tasa).

IIpakTnyeckas padora Ne 6. ColicTBa KUCJIOT, OCHOBaHHWM, OKCU/IOB U COJIEH.
IIpakTnyeckas padora Ne 7. Penienue skCriepuMeHTaIbHBIX 3a/1a4.



IIpeameTHBbIE pe3ybTaTHI 00y4YeHUS

VYyamuiics JOJDKEH ymems.

oOpararscs ¢ JlabopaTopHBIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUU C IMPaBUIIAMH TEXHUKH 0€3011aCHOCTH;
BBITIOJTHATH TIPOCTEHIITNE IPUEMBI 0OpaIIeHHS ¢ JIA00pATOPHBIM 000PYI0BaHUEM: JTA0OPATOPHBIM MITATHBOM, CITUPTOBKOIA;

HaO0JI0IaTh 332 CBOMCTBAMH BEIIECTB U SIBJICHUSMH, TIPOUCXOISIIANMHU C BEIICCTBAMH;

OTIMCHIBATh XUMHUECKHI IKCIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJTM POJTHOTO) SI3bIKA U SI3bIKA XUMHU,

JIeJIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJKEH ymems.
® OIpeneNsTh, UCXO U3 yueOHOM 3aaun, HE0OX0AUMOCTh HETIOCPEICTBEHHOTO WM OMTOCPEIOBAHHOTO HAOIIOICHMS;
®  CaMOCTOSTENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITIOATI'OTOBKU BbBIITYCKHHUKOB.

BbINYCKHUK HAYYUTCSH:
* OIUCHIBATh CBOMCTBA TBEPIBIX, )KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS UX CYIIECTBECHHBIC MPU3HAKHY;

* XapaKTepU30BaTh BELIECTBA IO COCTaBy, CTPOEHUIO U CBOMCTBaM, YyCTaHAaBIMBAThb NPUYMHHO-CIECACTBEHHBIC CBSI3M MEXKIY JaHHBIMU
XapaKTepUCTUKAMH BEILIECTBA;

* PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHITUH «aTOM», «MOJIEKYJa», «XUMHUYECKUH HIIEMEHT», «IIPOCTOE BEUIECTBOY», «CIOXKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUMU;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKHX (OPMYJ M CYIIHOCTh XUMHUYECKHX PEAKIHMH C MOMOIIBI0 XUMHUYECKUX
YpaBHECHUM;

* BBIYUCIIATh OTHOCUTEIIBHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MAacchl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JI€MEHTa B COCAMHEHUSIX
JUIS OLIEHKU MX MPAKTHYECKON 3HAYHMMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/JIbI, OCHOBAHHUSI, KUCIOTBI, COJIU;

* KJ1acCU(UIUPOBATH OKCUIBI U OCHOBAHMS 110 CBOWCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

* N10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TOCYIOMH;

* IPOBOJIUTH HECIOKHbIE XUMUYECKHE OMBITHI M HAONIOJICHUS 32 M3MEHEHHSIMH CBOWCTB BEUIECTB B MpPOIECCE MX MPEBpAIICHUIi; cOOTI0IaTh
MpaBUJIa TEXHUKH 0€30MaCHOCTH MPY MIPOBEICHUH HAOMIOICHUI 1 OMIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIEN0YH, TOIB3YICh WHAUKATOPAMH; OCO3HaBaTh HEOOXOAMMOCTh COONIOJICHUS Mep O€30MacHOCTH
IpH 0OpaIleHNH ¢ KUCTIOTaMH U IIEJI0YaMH.

* packpbIBaTh cMbIc nepuoaudeckoro 3akona Jl. . Menneneena;



* OIMCBHIBATh U XapaKTepU30BaTh TAOIUUHYIO (POPMY MEPHOUUECKON CUCTEMBI XUMUYECKUX HIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX AJIEP U paclpeie/ICeHUE YUCIIa 3JEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
IIEPHOJIOB NEPUOIUUYECKON CUCTEMBI, @ TAK)KE KaJIMsl M KaJIbLIUs;

* pa3nuyaTrh BUJbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETIOISPHYIO U METAJUIMUECKYIO;

* 1300pakaTh 3JIEKTPOHHO-NOHHBIE (DOPMYITBI BEIIECTB, 00OPA30BAHHBIX XUMHUYECKIMH CBSA3SIMU PA3HOTO BH[IA;

* BBISIBJIATH 3aBUCHMOCTh CBOMCTB BEILIECTB OT CTPOCHUSI UX KPUCTAINIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTbl M UX COEAMHEHHS HA OCHOBE IOJIOKEHMSI JIEMEHTOB B IEPUOJMYECKON CUCTEME U OCOOEHHOCTEN
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUYECKOr0 3aKOHA U IEPUOJMYECKON CHUCTEMBbl XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa; * 00bSICHATH CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMINAIBHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKUX pPEeaKLnii;

* YCTaHaBJIMBATh NMPUHAJIEKHOCTh XUMUYECKOM peakIMy K ONpeAeEHHOMY THITY IO OJHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) Mo yucty u
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMU (PEaKLUU COCTUHEHUS, PA3JIOKEHHUS, 3aMellIeH!s] 1 00MeHa); 2) MO BBIAEIEHUIO WIIH MOIJIOIIEHUIO
TEIUVIOTHl (peakUuu SK30TePMUYECKHE M JHJIOTEPMUYECKHE); 3) M0 M3MEHEHHUIO CTENEeHEHl OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH Ipolecca (peakuu o0paTuMble U HeoOpaTUMBIE);

* COCTaBJIATh YPABHEHUS IEKTPOJUTUYECKON AMCCOLMALMM KHUCIIOT, IIEJIOYEH, COJIEH; IOJHBIE U COKPAIEHHBIE MOHHBIC YPAaBHEHMS pPEAKIUN
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKTHl XMMHUYECKHX peakuui 1o (opmyraM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OINPEAETATh HCXOJHBIE BELIECTBa IO
(dhopmynam/Ha3BaHUSM TIPOIYKTOB PEAKITUH;

* COCTaBJIATh YPAaBHEHMs PEaKLUi, COOTBETCTBYIOLIUX MOCIENI0BATEIbHOCTH («IIEMIOYKE») MPEBPAIEHUN HEOPraHMYECKUX BELIECTB PAa3IMYHBIX
KJIaCCOB;

* BBIIBJIATD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTENBCTBYIOIUE O MPOTEKaHNM XMMHYECKON PEaKIINH;

* IPUTOTOBJIATH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;

* OIIPENENSATh XapaKTep Cpebl BOAHBIX PACTBOPOB KMCIIOT M LIEJIOYEH 110 U3MEHEHHIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEaKLUU, IIOATBEPKAAOIINE HATUYHE B BOJHBIX PACTBOPAaX BEUIECTB OTACIbHBIX HOHOB

* OIPEAETATh PUHAUICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY U3 N3YyYEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJUIbl, OKCH/Ibl, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIbI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENENSATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COETMHEHNUH IO BaJICHTHOCTSIM UM CTEIIEHAM OKHCIICHHS 3JIEMEHTOB, a TAKXKe 3apsAaM HOHOB, YKa3aHHBIM
B Ta0JMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUs (U3NYECKUX U XUMHUYECKHX CBOMCTB NMPOCTHIX BELIECTB (METAJUIOB M HEMETAIJIOB) M MX BBICHIMX
OKCH/JIOB, 00pa30BaHHBIX IEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIINE XUMUYECKHUE CBOUCTBA, XapaKTEepHBbIE /sl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOWCTBA, XapaKTepHbIE s KaKJJ0T0 U3 KIACCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBaHUM, COJEH;

* IPUBOJIUTH IPUMEPBI PEAKIIUH, TOATBEPIKAAIOIINX XUMUUECKUE CBOIICTBA HEOPraHUYECKHX BEIIECTB: OKCUIOB, KHCIIOT, OCHOBAHUI U COJIEH;

* OIIPENIENSITH BEILIECTBO-OKHUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX;

* COCTaBJIATh OKUCIUTENbHO-BOCCTAHOBUTENbHBIN OanaHc (U1 N3y4EHHBIX PEaKLUii) 10 MPeI0KEHHBIM CXeMaM PeaKIHii;



¢ IPOBOAUTD na60paT0pHI>1e OIBITHI, MOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHNMYCCKUX BCIICCTB,

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHUThCS:

* IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOIOICHHS TPABMII SKOJIOTUYECKH OE301IaCHOTO MOBEACHUS B OKPY)KAIOILIEH MPUPOTHON Cpeie;

* IOHUMaTh CMBICI M HEOOXOJUMOCTh COOIIOACHUS NpPEINUCAHHM, MpEeAJaraéMblX B HHCTPYKIMSAX I10 HCIHOJB30BAaHUIO JIEKAPCTB, CPE/CTB
OBITOBOW XMMHWH U JIP.;

* HCII0JIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH IIPU BBIINOJHEHUH MCCIIEI0BATEIbCKUX MPOEKTOB MO U3YYEHUIO CBOMCTB, CIOCOOOB
MIOJIyYEHUS U pacllO3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOM M MHCbMEHHOM KOMMYHHUKAIIMM NIPU paboTe ¢ TEKCTaMU yueOHUKa
U JIOTIOJHUTEIBHON JTUTEPATypO, CIIPaBOYHBIMU TaOJULIAMU, IPOSBIISATH TOTOBHOCTh K YBRXKEHHUIO MHOW TOYKHU 3pEHUS IPU 00CYKJIEHUHU PE3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* 00BEKTHBHO OLIEHHMBAaTh MH(MOpMAIMIO O BELIECTBAX M XMMHUYECKHUX Ipolleccax, KPUTHUECKH OTHOCUTHCS K ICEBJOHAay4yHOM HHpopmainuwy,
HEJI0OPOCOBECTHOM peKiaMe, KacaroIIeCsl UCTIOJIb30BAaHUS PA3TUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH JUIsl MPAKTUYECKOM IeSTEIIbHOCTH YEI0BEKa,

* OIMCBIBATh N3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CHCTEMHOTO aHAJIN3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTAX NEPUOMYECKOM CHUCTEMbl XMMHUYECKHUX D3JIEMEHTOB JJIsi OOBSCHEHUS W MpeJIBUICHHS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIIyOJeHHUS 3HAHUM 00 UCTOPUU CTAHOBJIECHUS XMMHYECKON HayKH, €€ OCHOBHBIX
MOHATHH, MEPUONYECKOr0 3aKOHA KaK OJIHOTO M3 BaXXHEHIIINX 3aKOHOB MPHUPO/IbI, a TAKKE O COBPEMEHHBIX JTOCTHKEHUSX HAYKH U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOIUTH IPUMEPHI PEAKIUH, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIAaCCAMHM HEOPTraHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS PA3IMUHBIX ()aKTOPOB HA HU3MEHEHHE CKOPOCTH XUMUYECKOUN peakiuy;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMYHBIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTENEHEW OKUCICHHS
3JIEMEHTOB, BXOSIIUX B €T0 COCTAB;

* BBISIBJIATH CYIIECTBOBAHHE T€HETUUYECKON B3aUMOCBSI3U MEXK/y BEILIECTBAMU B PAJLY: MPOCTOE BEIIECTBO — OKCHJ — THAPOKCH — COJIb;

* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI MO UCCIEIOBAHUIO CBOICTB BEIIECTB, HMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUCHUE.




Kanenoapno — memamuueckoe nnanuposanue no xumuu no npoepamme O.C.Iabpuensina

(2 uaca 6 neoenio, 6ce2o 68 uacos)

KoJ-Bo

/laTa npoBeneHust

u/ Ha3Banue TeMbl ypoka YACOB IIpumeyanue
«a» «o»
Tema 1. BBegenne (6(.[)
1 BBonusiii uncrpykrax o Th npu padore B kabunere xumun. [Ipeamer 1q
xuMmuu. Bemectna.
2 [peBpamienus BemecTB. Posb XUMHM B )KHU3HU YeJIOBEKa. 1u
3 IIpakTnueckas padora Nel. «IIpuémsr g
oOpaienus ¢ JabopaTopHbM odopynoBannem» Uncrpykrax Th
4 Ilepuonnueckas cucrema xumuueckux 3iaemeHToB /.M. Menneneesa. 1q
3HaKM XUMHYECKUX JIE€MEHTOB.
5 Xumunueckue popmyibl. OTHOCUTENbHAS aTOMHAsI U MOJIEKYJISIpHAS 14
Macca.
6 IIpakTuyeckas padora Ne2. «HabmoneHue 3a ropsieil cBe4oin» 1y
Hucrpykrax Th
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB. (7q)
7 OcHoBHBIE cBefieHUs 0 CTpoeHnH aToMoB. CoctaB aToMOB. V30TOMBI. lu
CTpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB.
8 lu
9 Honbl. MoHHast XUMHUUYECKast CBA3b. lu
10 KoBaneHnTHas CcBA3b. 1u
11 Merannndeckast XUMHUYECKask CBSI3b. 1u
12 O0001IeHNE U CUCTEMATH3AIM 3HAHUI 110 TEME: « ATOMBI XUMHUYECKIX la
JIEMEHTOBY»
13 KonTposnbHast paGora Nel 1o TeMe: «Amombl XuMUYECKUX INEMEHIN0EY 1u
Tema 3. [IpocThie BemecTBa. (54)
14 ITpocTele BemecTBa-MeTaIbL. 1u
15 IIpocTeie BemecTBa ~-HEMETAIIBI. AJIIIOTPOIHSI. 1u
16 KonngectBo Bemectsa. Mons. MomnsipHast macca. 1g




MornsipHBIif 00BEM T'a30B.

17 lu
18 Penrenue 3amad mo remam: «Moapusiii 00bem 24308, KOIUUECTNEO 1q
seuecmear.
Koa-Bo /laTa npoBeaeHus
Ha3Banue TeMbl ypoka 4acoB IIpumeyanue
Ne
«a» «0»
n/n
Tema 4. CoennHeHHEe XUMHYECKHUX JJIEMEHTOB. (16q)
19 CreneHp OKUCIIEHUS. 1g
20 Bakneiimme kiacchl OMHAPHBIX coequHeHu. OKCUIbI. g
OcHOBaHWUsI.
21 1a
Kucnortsr.
22 1a
23 Conn. 1uq
24 CocraBnenne Gopmy corei. 19
25 O06001IeHre B CHCTEMAaTH3aIls 3HaHWH 110 TeMe «BakHeme 1
KJIacChl OMHAPHBIX COCTUHECHUIY 9
AMopdHBIE 1 KpHUCTaJUTMYECKUE BelecTBa. Kpucrammnieckue
26 PpEIIEeTKH. 14
27 YucThle BemecTBa U CMECH. 1u
8 IpakTueckas: padora Ne3. «AHAIN3 TIOYBHI ¥ BOIBD» 1q
Huctpykraxk Th
29 MaccoBas 107151 KOMIIOHEHTOB B CMECH. 1g
30 Pemienue 3a/1a4 Ha HaXOXKJIEHUE MACCOBOM JIOJIM KOMIIOHEHTOB 14
CMECH.
31 Pemenue 3amay Ha HAXOXKICHUE MAaCCOBOM JOJIHM KOMIIOHEHTOB g
pacTBopa.
IIpakTnyeckas padora Ned. «IIpurorosnenne pacTBopa caxapa ¢
32 3aJIaHHON MacCOBOM JI0JIEH PAaCTBOPEHHOT'O BEIECTBAY 1g
Hucrpykrax Th
33 O0600I1IeHIE B CHCTeMAaTH3aIis 3HaHuH 110 TeMe: «CoeqMHCHHS g

XUMHUYCCKUX DJICMCHTOB».




Kontpoannas padora Ne2. no teme: «Coedunenust XuMuyeckux

34 | onemenmos». lu
Tema 5. U3MeHeHus1, IPONCXOSIIIINE C BEIECTBAMU. (1 2q)
35 dusnuecKue ABJICHUSI B XUMHU. 1g
36 XUMUYECKUE SABJICHUS. XUMUYCCKUEC PCAKIIUU. lq
37 3aK0oH COXpaHEHUsI MACChl BEUIECTBA. XUMHYCCKUE YPABHECHHS. I
38 Pacyérbl Mo XuMHYECKUM ypaBHEHUSIM. 1g
39 Pemenue pacueTHsIX 3a/1a4 110 yPaBHEHUIO PEAKIUU. 1
q

40 Pentenne PaCUYCTHBIX 3aa4 Ha BBIYHMCIICHUEC MAaCChI IIPOAYKTA 1

peaKIInH. q

Tunbl XUMUYECKUX PEAKIUN.
41 la
42 Tunsl XUMAYECKUX peaKIUid Ha MPUMEPE CBOMCTB BOJIbI. 1u
43 CKOpOoCTh XUMHUECKUX peaknmii. KaTanm3aTopsl. 1u
44 IIpakTHyeckasi padora NeS, 14

« ITpuzHaku xuMuueckux peakiuin» Uucrpykrax Th

O06001IeHIE B CHCTEMAaTH3AITHs 3HAHUH 110 TeMe «H3menenusl,
45 npoucxoosujue ¢ 8euecmsamu. 1g

KonTposabhas padora Ne3. 1o Teme «Mzmenenus, npoucxoosuyue

C seulecmeamu.
46 la

HasBanue TeMbl Ka
3 ¢ TEMBLI ypo KoJu-Bo JlaTa npoBenenust




Ne 4acoB «a» «0» IIpumeyanue
n/n
Tema 6. PactBopenue. PacTBopbl. CBOIiCTBa PACTBOPOB 3JIEKTPOJIUTOB. (224)
OKHCIANTETHHO — BOCCTAHOBHTE/JIbHBIE PeaKIINN
47 PacTBOpenue kak GpU3NKO — XUMHUYECKUH Tporiecc. THITbI
pactBopoB. IloBTopHEIM MHCTpYKTaX 110 T.b. I
48
OnekTponutuieckas auccoruarms (/1) lu
49 | Ocuosublie nonoxenus Teopuu DJI. (TD]I) 1a
50 | MonHble ypaBHEHUS peakiuii 14
51 VYcnoBus NpOTEKaHUs XUMUYECKUX PEAKLIUNA MEXAY PACTBOPAMHU 14
3IEKTPOIUTOB 0 KOHIIA
52 Kucnorsl, ux xnaccuuranms. 1g
CBoiicTBa KHCIIOT.
53 lua
54 OcHoBaHUs, NX KJIacCU(PUKAITHL. la
CBoiicTBa OCHOBaHUH.
55 lu
56 Oxcubl, BX KiacCH(DHUKAITUSI U CBOWCTBA. lu
Coinu, UX CBOMCTBA.
57 lu
I'enerndeckas CBs3b MEXIY KIacCaMU HEOPTAaHUIECKUX
58 | coenuHeHHIA. 14
59 IIpakTHyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBaHUH, lu
OKCHJIOB U conei». Mucrpykraxk Th
O06o001enre 1 cucTeMaTu3alus 3HaHU 1o Teme: «PacTBopeHne u
60 PacTBOPBI». lu
61 OxucnuTenbHO-BocCcTaHOBUTENBHEIE peakiuu (OBP).

la




62

Cocrasnenue aiekTponHoro 6amnanca 8 OBP. lg
63 CaoiicTBa IPOCTHIX U CI0XKHBIX BemiecTB B ceere TO u OBP 1g
64 I[pakTuyeckas padora Ne7. PereHne 3KkCriepuMEHTATBHBIX lu
3aaa4 o teme: «OBP» Uucrpykrax Th
65 O0001IeH e U CUCTEMATU3ALIUS 3HAHUM 110 TeMe «PacTBopeHue.
PactBoprl. CBOICTBa pacTBOPOB JIEKTPOIUTOB, HOHHBIE YPaBHEHUS, 1g
OBP».
66 HroroBasi koHTpoJIbHas padoTa Ned 3a kypc xumuu § Kinacca 1g
67 AHanu3 UTOroBoi KOHTPOJIHHON pPaOOTHI. 14
68 ITopTpernas ranepes BETUKUX XUMHKOB 1g




Hoypormoe niaanupoearue no xumuu, 8 knacc,
(2uaca ¢ neodenio, ecezo 68 uacos), YMK O. C. I'abpuensna

Ne Ne CopepxaHue porpaMMHOTO Ko | Hdara [ToBTOpenue | Jloma
ypoka | ypoka | maTepualia - IIHEee 3ananus, popmupyrome Y'Y /[
1o 1o yec 3a1a- Hcnons3oBa-
npen- | Teme TBO HHE peryns- | mo3HaBa- | KOMMYHHU- | JJUYHOCT Hue UKT
MeTy ya- TUBHBIE | TENbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBenenue B xumuio (6 yacoB)
1 1 BBoanslii nHCTpYyKTaX o Th 1 Ousuyeckne | 81, ®opmu- | ®opmu- | Popmu- dopmu-
pu paboTe B KaOMHETE XUMUH. CBOJCTBa, yrp. 4 | poBaHuEe | pOBaHHE | pOBaHHUE poBaHUe
[Mpenmer xumun. BemecTra. dusnyeckoe MOHITHSI | YMEHHUS | YMEHUS WHTEpeca
TEJ0 0 XuMuMu | HaOmoga | paboTath | K
2 2 [IpeBpamenus Bemects. Posb 1 Odusnueckue | 82,3 |uee Tb, B Iapax, HOBOMY | BupryanbHas
XMMHH B KU3HU YEJIOBEKA. CBOMCTBa posu B Jienath OTBEYaTb | MpeaMe- | JlabopaTopus
3 3 IIpakTnyeckue padorpr: Nel. |1 ATtom c.174 | *xu3HU BBIBOJIBI | HA Ty. [IpesenTanus
«[Ipuémsl YyelioBeKa | mpu BOIIPOCHI
oOpareHus ¢ 1ab0paTOPHBIM MIPOBEAE | YUUTEI,
000pyTIOBaHUEM HUU yMeHUe
4 4 [Tepuoauueckas cuctema 1 84 OIIBITOB, | MCIIOJIB30-
XUMUYECKUX 31eMeHTOB J[. 1. YMEHUS | BaTh
Menneneesa. 3Haku pa60TaTB XUMHUYECK
XUMHUYECKUX DJIEMEHTOB. C KHUTOW | Wi 5A3BIK,
5 5 Xumuyeckue GopMYyIIbL. 1 Haumenpmee | 85 uc ymeHnue
OTHOCHUTENbHAs aTOMHAs U oO1ee yIIp. nepuoau | paboTarh
MOJIEKYJISIpHAsi Macca. KpaTHoOE, 14 YEeCKOM Y
aTtom, cucTe- XUMHYEC-
MOJIEKYJIa MOM. KOH
MIOCY/ION.
6 6 IpakTuyeckue padorpr: Ne2. |1 C.180
«HaOmronenue 3a ropsmiei
CBEUYON»
Tema 2. ATOMBbI XHMHYECKHX 3JIeMeHTOB (7 4acoB)
7 1 | OcHoBHBIE cBENIEHNS O |1 | Atom. 86,7 | ®opmu- | ®opmu- | dopmu- | ®opmu- | ITpesentamus




CTpoeHuM aToMoB. M30TOTBI Crpoenue pOBaHHE | pOBaHUE | POBAHUE poBaHUe
siIpa atoMa MOHITHIA | YMEHHUS | YMEHUs WHTEpeca
8 2 CrpoeHue IIeKTPOHHBIX DNeKTpoH 88, 0 cTpoe- | paboTaTh | CIymath | K [IpesenTanus
000JI0YEK aTOMOB. Ilepuon. 9c.52 | HUM c YUUTENSA, KOHKpET-
I'pynna ynp.2 | aToMa, KHUTOM, | BECTH HOMY
9 3 Honsl. Monnas xumudeckas 810 XHUMHYEC | YMEHUS | JUAJIOT C XUMHYEC
CBS3b. ymp. 5 | Koi UHTETPH | YUUTEIEM | KOMY
c.62 CBSA3U U | pOBAaTh U JPYTUMU | dJIE€MEH-
10 4 KoBanenTHas cB3b. 811, ee 3HAHUA ydJamuMu- | Ty, [Ipe3enTanns
yop.2 | BUOAX. us3 cs. TMTOUNCK
c.66 busuKu JOIOJIHA
11 5 Metannmnueckas XuUMHUYeCKast 812 B TENLHON [Ipe3enTanms
CBS3b. XUMHIO. uHpopma
12 6 O000611IEHNE U CUCTEMATHA3ALIS 84-12 ouH O [Tpe3enTamms
3HAHWH 110 TeMe: KATOMBI IToBTO HEM.
XUMHYECKUX DJIEMEHTOBY pUTH
OCHOB
HEIE
TTOHST
ns
TEMBI
13 7 KoutpoasHas padora Nel no
TeMe: «KAmomvl XUMUYECKUX
S/IEMEHMOB»
Tema 3. [IpocTrie BemecTBa (5 4acoB)
14 1 [IpocThie BemecTBa-MeTaILIbI. Ousnueckue | 8§13 ®dopmu- | YMmenue | YMmeHue Osnane- | [Ipesenramus
CBOMCTBA poBaHHe | paboTaTh | COTPYIHU | HUE
15 2 [IpocThie BelecTBa-HEMETAILIBI. ®dusnueckue | 8§14, MOHATHS | C 4aTh C HaBBIKa-
Amtotponus. CBOMCTBA yrnp.3 | o MeTan- | ydeOHM- | yUUTEIEM | MU AT
16 3 KomunuectsBo Bemecrsa. Moub. OtHocurensH | 815, JIax, KOM, B IIOHCKE MPaKTHU-
Monspnas macca. as aToOMHas ¥ | ynp.l- | HEMeTan | JIONOJHM | U cOope YECKOM
MOJIEKyNspHa | 3 Jax, TeNbHOU | MH(OpMAI] | AeATeNb-
sl MacChI KOJIM4YeC | JUTEpary | uw, HOCTH.
17 4 MounsipHbiii 00BEM Ta3oB. Komunuectso | 816, TBE poii.liepu | CiylaTh
BEIIECTBA ymp.1, | BemecT- | oauyec- | €ro.
2 Ba. KOH
18 5 Pemenue 3amau mo remMam: Komnuectso | 8§15, cucTre-




«Monsapuulii 00vem 2a308, BEIIIECTBA, 16 MOiA.
KOUYECmE0 Geuecmea. MOJISIpHast ymp.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
IIOCTOSIHHAs
ABoraapo
Tema 4. Coenunennsi XuMu4ecKkux 3jieMeHToB (16 yacoB)
19 1 CreneHb OKUCIICHHSI. 1 817, @opmup | YMmenue | YmeHue VYMmenne | IIpesenrtanus
ynp.l, | oBanue | paboTtaTh | paboTaTh | UCHOJIb-
2 TOHATHUS | C B [1apax, B | 30BaTh
20 2 BaxHeiitue kiaccsl OMHAPHBIX 1 818, 0 y4eOHU- | TpyNmax, | 3HAHUS B
coenuHeHui. OKCUIBI. yrnp.l | CTeneHu | KoM, OTBeYaTh | OBITY.
4 OKHCJIE- | YMEHUE | Ha
21 3 OcHoBaHWUsI. 1 819, HUS, COTIOCTAB | BOIPOCHI
ynp.4- | KIaccoB | JISITh, YYUTEIIA.
5 coeanHe | paboTaTh
22 4 Kucnotst 1 8§20, HUH, c
ymp.3, | YMCTBIX | popmyiia
5 BEIIECT- MHU.
23 5 Coun 1 821 BaX
24 6 Cocrapnenue GOpMyIl CONEN. 1 821, CMECHX.
ynp.2,
3
25 7 OO0o0mIeHe U cucTeMaTH3anus 1 [ToBTO
3HaHu# 1o Teme «Baxxuelue PHUTE
KJ1aCChI 6I/IHapHI>IX COCHHHGHHﬁ)) OCHOB
HbIE
HOHSAT
ust
TEMBbI
26 8 AmopdodHnsle u kpuctauindeckue | 1 AToMm. 8§22 IIpesenTanus

BelecTBa. TUMbI

Mounekyia




KPpUCTATNIMYCCKUX PCIICTOK

dusnueckoe

TEJO.
dusnyeckue
CBOMCTBA

27 9 YucTele BELIECTBA U CMECH. 1 Cwmecu. 823
Ywucteie
BEIECTBA

28 10 IMpakTuyeckas padora Ne3. 1 C.181

«AHaJIN3 MOYBBI U BOJBI»
HNucrpykraxk Th

29 11 MaccoBas 0151 KOMIIOHEHTOB B 1 CwMmecH. 824,

CMECH. Hucrtele yIp.
BEIIECTBA 2,4,

30,31 | 12,13 | Pemenue 3a1a4 Ha HAXOKICHUE 2
MacCOBOH JTOJI KOMITOHEHTOB
CMECH.

32 14 IpakTuueckas padora Ned. 1 C.
«IIpuroroBneHue pacTBopa caxapa 185
C 3aJJaHHOM MacCOBOM JOJICH
PacTBOPEHHOIO BEIIECTBAY
Hucrpykraxk Th

33 15 O06001IEeHNE B CUCTEMATU3ALIUS
3HaHHUH o TeMe: «CoeTmHEHUS
XMMHUYECKUX DJIEMEHTOBY.

34 16 KontpoabHas padoraNe 2o | 1 813-
teMe «CoeIMHEHNI XUMUYECKUX 24
3JICMEHTOB» IToBTO

pUTH
OCHOB
HEIC
TTOHSAT
ust
TEeMBbI

Tema 5. U3meHenus, npoucxoasimue ¢ Bemecrsamu (12 yacos)

35 1 DH3HYECKHE SBICHUS B XHUMHH. 1 Cnoco0bl 8§25, ®opmu- | YMenue | YMmeHue VYmenne | IIpesenranus
pa3ieneHus ymp. 3 | poBaHue | paboTaTh | BECTH WHTETPU
cMecei MOHATHH | C JIAAJIOT, poBaTh

36 2 XUMHYECKHE SBICHUSL. 1 826 0 yuyeOHU- | paboTaTh | MOJy4eH

XUMHYECKHE pCaKnuu.




37 3 3aKOH COXpaHEHMs MacChl 1 827, XUMHUE- | KOM, B I1apax, HBbIE IIpesenTanus
BELLECTBA. XHMMHYCCKHE ymp. CKUX nepuoau | pabotaTh | 3HaHUSA B
ypaBHEHHSI. 2-3 peakuu- | 4ecKou c IIPaKTH-

38,39, | 4,5,6 | Pacyérsl no XMMHYECKUM 3 Kommuectso | 8§28, X, UX cHucTe- VUUTEIEM. | YECKOH

40 YPaBHEHUSAM. BEIIECTBA. yIp. THIIAX; MO, JKU3HH.

MoutsipHast 2,3 YMCHHSI | aJlTOPUT
Macca. IIACaTh MOM
Monspasliit peakuuu | paccras-
00beM u JeHUS

41,42 | 7,8 TuIbl XUMUYECKUX PEAKIIHH. 2 §29- | paccras- | K0O3pPu-

30 JISATh [IUEHTOB
ymp. ypaBHe- | B
1-2; HHE B XHUMHAYEC

43 9 CKOpOCTh XUMHUECKUX PEaKIni. 1 831- XAMHUYEC | KUX
KaTanuszaTtopst. 32 KHAX ypaBHe-

ymp. peakuuu- | HUsX;
2,6 ax. YMCEHHE

44 8 IpakTuyeckas padora Nes. 1 C.183 AHTCIpU
« HpI/I3HaI(I/I XHUMHYCCKUX POBaTh
peaknuii» Uucrpykrax Th 3HAHUA

45 9 O060011IeHIE U CHCTEMATU3aLUS 1 Peakmun §25- u3
3HaHUU 10 TeMe «H3meHenus, paznoxenus, | 32 dsukn
npoucxoaﬂmue C seugecmeamu, COCIUHCHMS, TToBTO B

oOMeHa, pUTH XUMHIO.
3aMeLICHUS OCHOB

HBIC

HOHST

us

TEMBI

46 10 KonTtpoabnas padora Ne3. o 1
TEME «HS’MeHeHuﬂ, npoucxod;m;ue
C seugecmeamu.

Tema 6. Teopus 2JIeKTPOJIMTHYECKON IMCCOLMALNN M CBOHCTBA KJIACCOB HEOPraHW4YeCKUX coequHenni (19 yacoB)

47 1 PacrtBopenue kak GpU3MKO — 1 HNonnas 834 ®opmu- | @opmup | Popmupo | Popmup | IIpesenranus
XUMHYECKHUH mporecc. Triibl CBSA3b. poBaHUE | OBaHHE BaHHE OBaHue
pacTBOpoB. I10BTOpHBII KoBanenTtHas NOHATUN | YMEHUA | YMEHUS YMEHUSA

nHcTpykTax mo T.5.




HETIOJISIpHAS
Y MOJIIPHAS
cBs3b. MoHEBI
48,49 | 2,3 DIEKTPOIMTHYECKAs AUCCOIUAIIUSL Kucnora 835-
(BM) u teopust D] 36,
yop.
1,4,5
50 4 HouHble ypaBHEHHUS PEAKIMiA OcHOBaHue 837,
ymp.2,
5
C.237
51 5 VY CaoBust MPOTEKAHUS XMMHYECKUX §32,3
peaKkuuii Mex1y pacTBOpaMu 7
3JIEKTPOJTUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnors B cBeTe TO/] 838,
yup.
3,4
54-55 | 8-9 Ocnosanus B cBete TD]] 839,
yup.
3,5
56 10 Oxcubl, BX KiaccuuKarus u 840
CBOIICTBA. ymp. 3
57 11 Conm, uX CBOMCTBA. 841
yIIp.
2,5
58 12 ['eHernyeckas CBsI3b MEXIY 842,
KJIacCaM¥ HEOPTaHHYECKUX yIIp.
COCIMHEHHUH. 2.4
59 13 IpakTyeckasi pagora Neb. C.241
«CBoMCcTBaA KHCIOT, OCHOBAHHIA,
OKCUJIOB U coseil». Mucrpykrax Th
60 14 O000I1IeHNE U CUCTeMAaTH3aIUS TToBTO
3HaHui no teme: «PacrBopenue u puUTH
pacTBOPBDY. HOHST
ue o0
WOHH

BbIX

0
pacTtBo-
pax,
AIEKTPO-
JIATUYEC
KoM
JIUCCOIIU
aluu,
HOHHBIX
ypaBHe-
HUSX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCH/IOB,
OKHCJIH-
TEJIbHO-
BOCCTaHO
BUTEIb-
HBIX
peakiu-
SX.

paboTtath
c
y4eOHUK
oM,
ITOPHUT
MaMH
cocTaBie
HUS
MOHHBIX
ypaBHEH
i 1
paccTaHo
BKH

K03 u-
ITUCHTOB
B
OKHCITH-
TEJNBHO-
BOCCTaHO
BUTEIIb-
HBIX
peakuuu-
AX.

paboTtath
VHIUBUY
aJIbHO U B
napax,
COTPYIHH
4qaTh C
YUYHUTENIEM,
yMEHUE
3a/1aBaTh
BOIIPOCHI.

UHTETPpHU
poBaTh
3HAHUA O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSX,
COJISIX U
OKCHJIax
B
MOBCE/I-

HEBHYIO
KU3Hb.

[Ipe3enTanus

[Ipe3enTanns

[Ipe3enTanms

[Ipe3enTanms

[IpezenTanus




peaxn

156:0:¢
61,62 | 15,16 | OxucnurensHO- 843
BOCCTaHOBHUTEIBHBIC PECaKIIHH yIp.
(OBP). 1,7
63 17 CBo¥icTBa IPOCTBIX U CIOKHBIX TToBTO
pemiectB B cBere TOJl u OBP pHTB
IOHST
ne 00
HOHH
BIX
peaxi
156:0:¢
64 18 IpakTuyeckas padora Ne7. C.242
PerieHre sKkCriepuMEHTAIbHBIX
3aga4d o teme: «OBP»
Uncrpykrax Th
65 19 O060011IEHNE U CHCTEMATU3ALMS ITosTO
3HaHUM Mo TeMe «PacTBopeHue. pHTh
PactBops1. CBOWCTBa pacTBOPOB OCHOB
DJIEKTPOJIMTOB, MOHHBIC YPABHCHU, HBIC
OBP».
TIOHSAT
ust
TEMBI
66 20 HroroBasi KOHTPOJIbHAsI PadoTa
Ned 3a xypc xumun 8 Kiacca
67,68 | 21,22 | AHamu3 UTOrOBOM KOHTPOJIBHOM C.244

pabotsl. [lopTpernas ranepes
BEJTUKHX XHMHKOB.




Onucanue y4e0HO-METOAMYECKOI0, MATEPUAJIBbHO-TEXHUYECKOT0 U HHGOPMAIITMOHHOI0 o0ecriedyeHus: 00pa30BaTeJILHOI0

npouecca.
Harypaabubie 00bekThl. HaTypanbHbie 00BEKTHI, HCIOIB3yeMbIe B O0OYYCHHH XUMUU, BKIIOYAIOT B c€0s KOJIICKIIMM MHUHEPAIOB U TOPHBIX TOPO/I,
METAJUUIOB U CIUIABOB, MUHEPAJIBHBIX yI0OpEHHU, MJIaCTMACC, Kay4yKOB, BOJIOKOH | T. 1. O3HAKOMJICHHE ydalIuXcsi ¢ 00Opa3liaMi UCXOIHBIX BEIIECTB,
MOJYIPOAYKTOB M TOTOBBIX M3/ICJIHI MO3BOJISET MOJIYYUTh HATJISITHOE MPEACTaBICHUE 00 ATUX MaTepualaxX, UX BHEITHEM BHJIE, a TAKKE O HEKOTOPHIX
(u3HYECKUX CBOWCTBaX. 3HAUMTENBHBIC Y4eOHO-TIO3HABATEIHHBIC BO3MOYKHOCTH HMEIOT KOJUICKIIMW, HW3TOTOBJICHHBIC CAMUMHU OOYYArOIIMMHUCS.
[IpenmMeTs! U1t TaKMX KOJUIEKUUNA COOMPAIOTCsl BO BPEMS IKCKYPCUI U IPYrMX BHEYPOUHBIX 3aHATUH.
Konnexkuun #MCHONB3YIOTCS TOJIBKO JUIS O3HAKOMJICHHS YYaIUXCS C BHEIIHMM BUIOM U (DU3MYECKUMU CBOMCTBAMHU H3y4aeMbIX BEIIECTB U
MartepuaioB. [[s mpoBeneHNUsI XUMUUECKUX OTIBITOB KOJUIEKIIMU UCIIOJIb30BATh HEIb3sl.
XuMHuYecKue peakTuBbl U MaTepuaJbl. OOpalieHre co MHOTUMH BEIIECTBAMHU TpeOyeT CTPOToro COOJOICHUS MPaBUIJI TEXHUKHA O€30TMaCHOCTH,
0COOEHHO TIPH BBITIOJIHEHUHU OMBITOB CAMUMU ydaluMHucs. Bce Heo0X01MMbIe MephI MPEI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX TOKYMEHTAX U
WHCTPYKIUSAX, a TAKKE B IOCOOUSAX TSI YUUTEICH XUMUH.
Hawnbonee yacto ucnosib3yeMble PeakTUBBI U MaTEPUAIIBI:
1) mpocThie BelecTBa - Me/b, HATPHiA, KaJbIIUi, ATFOMUHNAN, MarHHUH, JKeJ1e30, [IWHK, cepa;
2) oxcuzapl — meau (11), kanbuus, xenesa (1), maraus;
3) KHCJIOTHI - COJITHAs, CEPHAsI, a30THAS;
4) OCHOBaHUS - THAPOKCHU/I HATPHS, THAPOKCH KaabIHs, TUAPOKCHI Oapus, 25%-HbIi BOJHBIN pacTBOP aMMHAKa,
5) comu - xmopuasl Hatpus, meau (1), sxkenesa(lll); aurparsr kamus, Hatpus, cepeopa; cyabdarer meau(ll), xenesa(ll), sxenesa(lll), amomunmns,
aMMOHMSI, KaJusi, OpOMUJ HATPHS;
6) opraHuyecKue COCTUHEHHS - KpaxMmall, MIUIMPHH, YKCYCHAs KHCJIOTa, METHUIIOBBIN OpaHKeBbIi, (eHoNdTaNeHH, JaKMyC.
XumMnueckas J1al0paTopHas MOCyAa, annaparbl U Npudopbl. XUMHUYECKas MOCyIa NOAPA3AEIACTCS HAa JBE I'PYIIBI: JJIsl BBIIOJHEHHUS OIBITOB
YYalMMHUCS U IEMOHCTPALMOHHBIX OMBITOB.
[Tpubopsl, anmapatel U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKaX XUMUH, MOJPA3IEISIOT HA OCHOBE MPOTEKAIOIIMX B HUX (PU3MUYECKUX M XUMUYECKUX
MPOLIECCOB C YYACTUEM BELIECTB, HAXOIAUIMXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:
1) mpubops! a1t pabOTHI ¢ Ta3aMu - MOJTydeHHE, COOMpPaHne, OUUCTKA, CYIIIKA, TOTIONICHUE T'a30B; PEaKIUU MEXTy ITOTOKAMH ra30B;
2) ammapaThl U MPUOOPHI TSI OMBITOB C KHUIKHMH U TBEPIBIMHU BEIIECTBAMHU - IICPETOHKA, (PUIBTPOBAHUE, KPUCTAIUTU3AIIUS; IPOBEICHUE PEaKIHii
MEK/ly TBEP/IbIM BEUIECTBOM U KHJIKOCTBIO, )KHIKOCTBIO U )KUJIKOCTHIO, TBEPAbIMH BEIIECTBAMHU.
Bue 37011 knaccudukanum HaXoAATCs JBE TPYIIBI yueOHOH anmapaTypsbl:
1). nnig U3ydeHus TeOPEeTUUECKUX BOMPOCOB XUMUM - WILTIOCTPAIIMS 3aKOHA COXPAHEHHUS MACChl BEIIECTB, IEMOHCTPAIIHS AIIEKTPOIIPOBOTHOCTH
pacTBOPOB, JEMOHCTpPALMS JIBM)KEHHMSI MOHOB B 3JIEKTPUYECKOM TIOJIE; IS HM3YYEHHUSI CKOPOCTH XUMHUYECKOM PpEaKIUu M XUMHUYECKOTO
paBHOBECHS;
2). U WITIOCTPAIH XUMHYECKUX OCHOB 3aBOJICKHX CIIOCOOOB MOJYYEeHUS HEKOTOPBIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa U T. 11.).
BcenoMoratenbHy 0 posib HTPat0T U3MEPUTENbHBIC U HarpeBaTeIbHbIe TPUOOPHI, Pa3IHUHBIC IPUCTIOCOOTICHHUS TSI BHITIOTHEHUS OIBITOB.



Mopenau. O6beKTaMu MOJICIIUPOBAHUS B XUMUU SIBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUTBI, 3aBOJICKHE alIapaThl, a TAKXKE MPOUCXOASIINE MPOIIECCHI.
B npenogaBaHuy XUMHUH UCTIOIB3YIOTCS MOJETH KPUCTAIUTMYECKUX PEIIETOK anMasa, rpaduTta, cepbl, hocdopa, okcuaa yruepona(lV), nona, xenesa,
Meau, maraus. Habopel Mozeneil aToMoB 17151 COCTaBJIEHUS IAPOCTEPKHEBBIX MOJIEJIEH MOJIEKYJI IPU U3YyUEHUU OPraHUYECKON XUMUH.

YuyeOHble moco0usi Ha Me4yaTHOH ocHoOBe. B mporecce o0ydeHHsT XUMHH HCIOJIB3YIOTCSA CIEAYIOMIME TAOIUIBI MOCTOSHHOTO ASKCIIOHHUPOBAHHUS:
«[lepuomuyeckast cucremMa xumuueckux snemeHtoB [I. WM. MenneneeBa», «Tabmuma pacTBOPHUMOCTH KHUCIIOT, OCHOBAaHHUH M COJEW», «IJIEKT-
POXHUMHUYECKUH Psii HAIPSHKEHUHA METAJLIOB).

Jlnist opraHM3alii CaMOCTOSITENIBHOM Pa0bOThI OOYUYAIOMIMXCSl HAa YPOKax HCIOJIB3YIOT Pa3HOOOpa3HbIC MUAAKTUYECKHUE MaTepHalbl: TETpaad Ha
MEeYaTHOM OCHOBE, KApTOUYKW C 3aJIaHUSMH PA3HOM CTENEHM TPYIHOCTH Ui M3Yy4eHHUs HOBOTO Marepuasna, CaMONPOBEPKU U KOHTPOJIA 3HAHUH
yUaxcs.

JKPaHHO-3BYKOBbI€ CpeIcTBa 00yuYeHHsl. DKpaHHO-3BYKOBBIE MOCOOHS JENATCS Ha TPU OOJIBIIME TPYIIBI: CTaTUYHBIE, KBa3WIWHAMHYHBIE WU
nuHaMu4yHble. CTaTHYHBIMU 3KPAaHHO-3BYKOBBIMHU CPEACTBAMU OOYUEHHUS! SIBISIOTCA AUadUIbMBI, TUATO3UTUBHI (CIaiIbl), €IMHUYHbBIE TPAaHCTIAPAHTHI
s rpadomnpoekropa. Cepun TpaHCHApaHTOB MO3BOJISIOT UMUTUPOBATh JIBWKEHHUE IyTEM IOCJIEI0BATEIbHOTO HAJIOKEHUSI OJTHOTO TpaHCIIapaHTa Ha
npyroii. Takue cepun OTHOCST K KBa3UIMHAMUYHBIM KPAHHBIM TOCOOHSIM.

JIuHAaMUYHBIMU DKPaHHO-3BYKOBBIMU TOCOOUSIMH SIBJISIFOTCSI TPOU3BEJCHUS KHUHEeMaTorpada: IOKYMEHTAJIbHOTO, XPOHHUKAIHHOTO, MYJIbTHILIH-
KarmoHHOTro. K 3TOM ke rpyrme OTHOCITCS SKPaHHO-3BYKOBBIE CpEACTBAa OOy4YeHHUS, IS TPEAbSBICHUS HHGOPMAIMH KOTOPHIX HEOO0XOauMa
KOMIIBIOTEPHAST TEXHHKA.

Texnuyeckue cpeacra o0ydyeHus. [Ipy KOMIUIEKCHOM HCHOJB30BAaHUU CPEICTB OOy4YEHHS] HEM30EKEH BOIMPOC O BO3MOXHOCTH 3aMEHBI OJHOTO
MoCcOOusl APYruM, HampuMep JIEMOHCTPALMOHHOTO HJIM JaOOpaTOpPHOTO OMNbITa €ro H3o0pakeHueM Ha 3kpaHe. MHdopmanms, conepxamiasics B
SKpaHHOM MOCOOWH, MPEICTaBiIsieT COOOM JIMIIbL OTPaXEHHE pEeaJbHOr0 MHUpa, U MOATOMY OHA JIOJDKHA HUMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyvarormuxcsi. B mpotuBHOM ciydae (GopMupyroTcs HemnpaBwibHbIE M (popmanbHbie 3HaHHMSI. OcOoOEHHO omacHO (opMUpOBaHHE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTaBICHUMN, IOCKOJIBKY SKPAHHOE MPOCTPAHCTBO U BPEMs 3HAUMUTEIBHO OTIMYAOTCS OT PEAIBHOIO MPOCTPAHCTBA
U BpeMeHH. DKpaHHOEe 0cOOHe He MOKET 3aMEHUTh CO001 peanbHbI 00BEKT B MPOLIecce ero No3HaHUsI BBUIY TOTO, YTO HE MOKET ObITh HICTOYHHKOM
YYBCTBEHHOI'O OIIbITAa O CBOMCTBAaX, CYHIECTBEHHBIX IIPU M3YYEHHM XMMHU: LIBETE, 3alaxe, KPUCTANIMYECKOM CTPOEHUU U T. 1. B TO ke Bpems npu
HAJIMYUU y YYalUXCAd JTOCTATOYHBIX UYBCTBEHHBIX 3HAHUN HA HEKOTOPBIX 3Tanax OO0y4eHHs] BOCIPOU3BEICHHE XMMHUYECKOTO OIbITa B 3KPaHHOM
MOCOOMH MOXET OBITH OOJiee 11eTIeCO00pa3HbIM, UEM €ro OBTOPHAS JEMOHCTPALIHSL.

Ilnanupyembie pe3yJabTaThl H3yYeHHUs Y4eOHOr0 MpeaMeTa.

B pesynbraTe n3yueHuss XuMuu Ha 6a30BOM ypOBHE YUEHUK JTOJKEH
3HATH/MIOHUMATD:

® XHMHYECKYIO CUMBOJIHKY: 3HAKM XUMUYECKHX 3JIEMEHTOB, (OPMYIIbI XUMUYECKUX BEIIECTB, YPABHEHHS XUMUYECKIX PEAKIIHIA;

® BAXHEHIINE XUMHUYECKHE MOHATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE AaTOMHAsl U MOJIEKYJIsipHasi MacChl, HOH,
aJUIOTPOIIHSL, U30TOIbI, XUMUYECKAsI CBSA3b, DJIEKTPOOTPULIATEIbHOCTh, BAJIECHTHOCTb, CTENEHb OKUCIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN
00BeM, BelIecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI, PACTBOPHI, IIEKTPOIUT U HEDTEKTPOIUT, SJICKTPOIUTUYECKAS JUCCOLIUAITNS,
OKHUCJIUTEThb U BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBIICHHE, TEMJIOBON 3((}EeKT peakinu, CKOPOCTh XUMUYECKOW peakluu, KaTaus,
XUMHYECKOE paBHOBECHE, YTIEPOIHBIN CKeJeT, (QYHKIIMOHABHAS TPYIITa, H30MEpPHs, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHUSI MACCHI BEIIECTB, IOCTOSHCTBA COCTABA, IEPUOJUUECKUIN 3aKOH;



® OCHOBHBIE TEOPHH XUMHUM: XUMUYECKOU CBSA3H, MEKTPOJIUTUYECKON JUCCOLUAIINH, CTPOECHUSI OPIraHUYECKUX COEIMHEHNUI;

e BaXHEHIIME BEIIECTBA U MaTepHallbl: OCHOBHBbIE METAJIbl M CIUIABbI; CEpHAs, COJISHAs, a30THAs M YKCYCHAas KHUCJIOTHI; IIEJIOYM, aMMUAK,
MUHEpalbHbIE YA0OpeHHs, METaH, STHJICH, aleTHiieH, OEH30J, 3TaHOJ, >KHUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KIeTdaTka, OelKH,
HCKYCCTBEHHbBIE U CUHTETUYECKUE BOJIOKHA, KaydyKH, [1JIaCTMACCHI;

yMeThb:

e Ha3pIBATh: 3HAKU XMUMUYECKUX JIEMEHTOB, U3yUEHHbIE BEIIECTBA [10 «TPUBUATBHON WIH MEXKIYHApPOJHOW HOMEHKIIATYPE;

e OmpefessiTh: BAJICHTHOCTh U CTENEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, THUI XMMHUYECKOH CBSI3M B COEIMHEHMSX, 3apsi/i MOHA, XapakTep
Cpelbl B BOJHBIX PaCTBOPAaX HEOPraHMYECKUX COETUHEHUM, OKMCIUTENb U BOCCTAHOBUTEIIb, IPUHAIIEAKHOCTD BEILIECTB K Pa3IMUHBIM KilaccaM
OPraHU4eCKUX COCTUHECHUN;

e XapaKTepHU30BATh: 3JIEMEHTHl MajblX MEPUOJIOB MO HX IMOJOXKEHUIO0 B mnepuoauueckoi cucteme [[.M.Menneneepa; obumue XuMHUECKHE
CBOMCTBa METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPraHMYECKUX M OPraHMYEeCKUX COEJUHEHUN; CTPOCHHE U XMMHYECKHE CBOMCTBA
M3Y4YEHHBIX OPraHUYECKUX COECTUHEHUI;

e O0bSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HUX COCTaBa W CTPOCHMS; MPUPOAY XUMUYECKOW CBSI3M (MOHHOW, KOBAJIEHTHOM,
METaJTNYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKI[UH U MOJIOKEHUS XUMUYECKOTO PaBHOBECHS OT Pa3IM4HbIX (DaKTOPOB;

¢  BBINOJHATh XUMUYECKUI SKCIIEPUMEHT IO PACIO3HABAHUIO BaKHEMIINX HEOPraHWYECKHX (KHUCIOpOJ, BOJAOPOJI, YIJIIEKUCIbIN ra3, aMMHUak,
PacTBOPHI KUCIJIOT U IIEJIOYEH, XJIOPUI-, CyabdaT -, kapOoHAT-UOHBI, HOHBI AMMOHHS) U OPTAaHUYECKUX BEIIECTB;

¢ BBIYMCJIATH: MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIeMEHTa Mo (opMylie COEIUHEHMs], MAaCCOBYIO JIOJII0 PAaCTBOPEHHOIO BEIIECTBA B PAacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UM MacCy peareHTOB WM MPOIYKTOB PEaKIUH.

® MNPOBOAUTH CAMOCTOSITENIbHBIN MOMCK XUMUYECKOW HH(POPMAIMH C MCIIOJIb30BAHUEM PA3IMYHbIX HCTOYHUKOB (Hay4YHO-TIOMYJSPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); HCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ui 00pabOTKH M Hepeqadyd XUMHYECKOH
WH(pOpMAIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

®  HCHOJIB30BAaTh NPHOOPETEHHBbIE 3HAHUS M YMEHHS B IPAKTHYECKOH J1esITeJJbHOCTH U NMOBCEAHEBHOM KM3HU JIS:

e O00BSICHEHUS XUMHUYECKUX SBJICHUN, TPOUCXOAAIIUX B IPUPOJE, OBITY U HA TIPOU3BOJICTBE;

® ONpeIeeHUs] BO3MOXHOCTH MPOTEKAHUSI XUMUUYECKUX IIPEBPALLECHHN B PA3JIMUHBIX YCIOBUSAX U OLEHKU HUX MOCIIEICTBUN;

® HSKOJIOTMYECKH I'PAMOTHOIO MOBEACHUS B OKPYXKAIOIIEH Cpese;

® OLICHKH BIIMSHUS XUMHUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHW3M YeJI0BEKa U JPYTHe )KUBbIE OPTaHU3MBI;

e (Oe3omacHOro oOpaiieHus ¢ TOPIOYUMU U TOKCUYHBIMU BEUIECTBAaMH, J1a00PATOPHBIM 000PYIOBaHHUEM;

® [IPUTOTOBIIEHUS PACTBOPOB 33JJaHHON KOHIIEHTPALIMU B OBITY M Ha MPOU3BOJICTBE;

® KPUTHUYECKOU OIICHKHU JOCTOBEPHOCTU XUMUUYECKON MH(POPMAIUU, TTOCTYMAONIEH U3 Pa3HBIX HICTOYHUKOB.

JIOKyMEeHTHI:

7. Ilpuxa3 Munobpuayku ot 17.12. 2010r. Ne 1897 «O6 yrBepkaenuu u BBenenuu B aeiicrsue ®I'OC OO0O0»

[Ipuka3 MunoOprayku ot 17.05.2012 Ne 413 «O6 yrBepkaeHun u BBefeHuu B nericteue @PI'OC cpeanero( moaHoro) odmero oopazoBaHus»

9. Ilucemo MuHnucrepcTBa obpasoBanust v Hayku P® ot 19 ampenst 201 1r. Ne03-255 «O BBenenuu ¢enepaibHbIX FOCYAapCTBEHHBIX 00pa30BaTENbHBIX
CTaHJapTOB 00IIEero 0Opa3zoBaHuUs»

©



10. IIpuxa3 Munobpuayku Poccun ot 7 uronst 2012 1. Ne 24480 «OO6 yTBepkIeHNH (eaepabHOro rocy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpennero (TIOTHOT0) 00IIero o0pa3oBaHUs»

11. ®enepanbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO o0miero o0pa3zoBanus (prka3 MuHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 nexabps 2010 r. Ne 1897)

12. IIpumepHBIe MPOrpaMMEI 1O Y4eOHBIM IpeaMeraM ¢eaepanbHoro 6a3uCHOro y4eOHOro IIaHa.

Pexomenayemas aureparypa.
1. Jlutepartypa, MCHIOJIb3yeMasi yYUTeJeM:

- OCHOBHas 1umepamypa
1. Tabpuensu O.C. IIporpamma kypca xumun ajst 8-11 kitaccoB 001e00pa3oBaTeNIbHBIX yupexkaeHuii. — M.: Jlpoda;

2. I'abpuensn O.C. Xumus: 8 knacc : ydeOHHK 171 001ieoOpazoBaTenbHbIX yapexaeHuii. — M.: JIpoda.

- OONONHUMENbHAS TUMepamypa

1. Tabpuensu O.C. U3yuaem xumuto B 8 ki1.: nuaaktuueckue marepuansl / O.C. 'abpuensn, T.B. CmuproBa. — M.: bruk mutroc

2. Xumusi: 8 KJ1acc: KOHTPOJIbHbBIE U TpoBepouHble padoThl kK yueOHUKY O.C. I'abpuensna «Xumus. 8 xknace» / O.C. I'abpuensH, I1.H. bepeskun, A.A.
VYmaxkoBa u nip. — M. : Jlpoda;

3. T'abpuensu O.C., Bucko6oitaukoBa H.I1., AmykoBa A.B. Hactonbnast kaura yautens. Xumus. 8 ki1.: Mertoanueckoe mocooue. — M.: [Ipoda;

4. T'abpuensa O.C., Pynos H.H., Tonkynos B.M. Xumuueckwuii sxciepumMenT B 1kosie. 8 kinacc. — M.: Jlpoda

5. Anxumuxk (http://www.alhimik.ru/) - omuH u3 nydmmMx calTOB PYCCKOS3BIYHOIO XHMHUYECKOro VHTepHETa OPHEHTHPOBAHHBIM HA YUUTEIS W
yUEHHUKa, IIperojaBaTelis U CTyACHTA.

2. Jlutepartypa, pekoMeHayeMas JIsl yYaluxcs.
- OCHOBHas 1umepamypa
INabpuensu O.C. Xumus: 8 kinace : yaeOHUK 1jis1 0011eo0pa3oBaTenbHbIX yupexkaeHuii. — M.: JIpoda.
- OONONHUMENbHAS TUMepamypa
1. XKypHan «Xumus B MIKOJIEY;
2. Kontpen - Xumus mis Beex (http://kontren.narod.ru). - uHbOpMaMOHHO-00pa30BaTENbHBIA CAUT IS TEX, KTO U3y4aeT XMUMHIO, KTO €€ MPEnoJIacT,
JUIS BCEX KTO MHTEPECYeTCs XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 Iy4mIMX CAaWTOB PYCCKOSI3BIYHOTO XMMHUYECKOTro VIHTepHETa OpPUEHTUPOBAHHBIM Ha YUYHUTENs U
yueHUKa, IperoaBaTelis U CTyACHTA.
4. DHUMKIIONEANYECKUH CI0Baph FOHOTO XMMHKA

3. Meauapecypchbl.
— (D «Heopranndeckast XuMus», U31aTENbCTBO «Y YUTEIb»
— CD «llIxona Kupunna u Medoaus», U31aTeIbCTBO «YUUTENb)
— Xwumus. [IpocBemenue «Heopranmyeckas xumus»,. 8 kiacc. (Ha 2-X IUCKax)
— Xwumus (8-11 knacc). Bupryansnas naboparopust (yueOHOE 3JEKTPOHHOE U3JIaHKE)
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