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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma y4eOHOTO Kypca MO XUMHH U 8 Kiacca paspaborana Ha ocHoBe PI'OC BTOpOro MoKOJIEHHUs, MPUMEPHOH MPOTrpaMMBbI
OCHOBHOTO 0011ero oOpasoBanus Mo XxumMuu (0a30BeIid ypoBeHB) U aBTOpckoit mporpammbl O.C. INabpuensna (I'abpuensa O.C. mporpamma Kypca
xumun Jutst 8-11 kimaccoB o0meoOpazoBarenbHBIX yupexkaeHuit M: [Ipoda,2010r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Henmenio). [lanHas mporpamMma KOHKPETH3UPYET COJEp)KaHMe CTaHAapTa, Ma€T pachpeneicHue
y4eOHBIX YacoB 1O pa3jeiiaM Kypca, MOCIeIOBATeIbHOCTh U3YUEHHUS TEM M Pa3lIeioB C YIETOM MEKIIPEJAMETHBIX U MPEJAMETHBIX CBS3CH, JIOTHKU
y4eOHOTO TpoILIecca, BO3PACTHBIX 0COOCHHOCTEH yUaInuxcs.

XuMusi, Kak OJIHa U3 OCHOBOIIOJIATAIONINX 00JIacTei €CTeCTBO3HAHUS, SIBISIETCSI HEOTHEMJIEMOM YacThi0 00pa30BaHMs MIKOJBHUKOB. Kaxkibrit
YeIIOBEK KUBET B MHUPE BEIIECTB, IO3TOMY OH JIOJDKCH MMETh OCHOBBI (DYH/IaMEHTAIBHBIX 3HAHUW TI0 XUMUH (XMMHYECKas CUMBOJIMKA, XHMHYCCKUC
MOHATHS, (HAaKThl, OCHOBHBIC 3aKOHBI W TEOPHH), TO3BOJISIIOIINAE BBIPAOOTATh IMPEICTABJICHHS O COCTAaBE BEIICCTB, WX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYIECKOM HCTIOJIB30BAHUH, a TaKKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT TPEJACTABJIATh. M3ydas XuMHUI0, ydamuecs Y3HalT O MaTepHATLHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO0 MHUPA, OOYCIOBIEHHOCTH CBOMCTB BEHIECTB UX COCTABOM M CTPOCHHMEM, IMMO3HABAEMOCTH U TPEICKA3yeMO CTH
XHUMHYECKUX SBJICHUU. VI3ydeHne CBOWCTB BEIIECTB M UX MPEBPAIICHHI CIIOCOOCTBYET Pa3BUTHIO JIOTHYSCKOTO MBIIUICHHS, a IPAKTHUECKas padoTa ¢
BelecTBaMu (1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHocTU. Ha mpumepe Xumuum ydaiuecs: MojydaroT MPEICTaBIECHUS O
METO/1aX ITO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIEHOM U TEOPETUICCKOM).

Pabovas mporpamMmMa yueOHOTO Kypca XMMHH JUTS 8 Kilacca COCTaBlieHa Ha OCHOBE [IpuMepHOl mporpaMMBbl OCHOBHOTO 00MIero oOpa3oBaHus
1o xuMuu (0a30BBIM YPOBEHB) U IPOTPAMMBI Kypca XUMHH TSI ydaluxcs 8§ Ki1accoB oOiieoopazoBarenbHbIX yupexaennii aBropa O. C. ['abpuensina
(2010 roma).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIENIO), B TOM YKCJIE HA KOHTPOJIbHBIE paOOTHI- 4 yaca, MpaKTHYECKHE PAaOOTHI —7 4acoB.

Copep:xaHue MporpaMMbl HaIpaBJIeHO HAa OCBOEHHE YJal[UMUCS 3HaHUM, YMEHUIN 1 HaBBIKOB Ha 0230BOM YpOBHE.

Iesim u3ydeHus: XUMUHM B 8 KJ1acce:
* OCBOCHHE BaXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHSATHUAX U 3aKOHAX XUMUHU, XUMUYECKON CHMBOJIHKE;

* OBJIAJICHUC YMCHUSAMHU HAOJIONATh XMMHYCCKUE SBJICHHS, MMPOBOJUTh XHMHUCCKUN IKCIIEPUMEHT, MPOU3BOIUTH PACUCThl HA OCHOBE XHMHUYCCKUX
(hopMyJT BEIIECCTB ¥ YPABHCHUI XMMHYCCKHUX PEAKIIHIA;

* pa3BUTHE TIO3HABATCIILHBIX WHTEPECOB M HMHTEIUICKTYaJbHBIX CIHOCOOHOCTEH B TMpoOIEcce MPOBEICHHUS XUMHUYECKOTO 3KCIIEPHMEHTA,
CaMOCTOSITSIIBHOTO MPUOOPETEHHSI 3HAHUI B COOTBETCTBUU C BO3HUKAIOITUMHU JKU3HEHHBIMH TOTPEOHOCTSIMU;

* BOCIIUTAHUE OTHOIICHUS K XUMHUH KaK K OJHOMY M3 (yH/JIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY O0IEUeI0BEYECKON KYIbTYPHI,

* NPUMCHCHHUE MOJYYCHHBIX 3HAHWW M yMEHHH il O€30MacHOr0 HMCIOJIb30BaHUS BEIICCTB M MATCPUAIOB B OBITY, CEILCKOM XO3SWCTBE W HA
MIPOM3BOJICTBE, PEUICHUS MPAKTHUYECKUX 3a7ad B TMOBCEAHEBHOW JKU3HU, MPEAYNPEKICHUS SBICHUI, HAHOCAIIMX BpEA 3J0POBBIO UeJIOBEKa U
OKpY’KaroIen cpene.

3agaum:

1.CdhopMupoBaTh 3HaHHE OCHOBHBIX MIOHATUN U 3aKOHOB XHMHH;

2. BocnuteiBaTh 00I11€YEIOBEUECKYIO KYIBTYPY;
3. Yuuth HabMI0AATh, IPUMEHSTH OJIY4YEeHHbIE 3HAHUS HA TPAKTHKE.



JINYHOCTHBIMM Pe3yIbTATAMM M3yUEHUS NpeaMeTa « XUMUs» B 8 Kiacce ABISAIOTCS CIENYIOINE YMEHHUS:

OCO3HaBaTh €IMHCTBO U IEJIOCTHOCTb OKPYXKAIOIEr0 MHpa, BOSMOXKHOCTH €r0 I03HABAEMOCTH M OOBSICHHUMOCTH Ha OCHOBE NOCTIKCHUH
HayKH;

MOCTETIEHHO BBICTPaMBaTh COOCTBEHHOE LIEIOCTHOE MMPOBO33PEHHME: OCO3HABaTh MOTPEOHOCTh U FOTOBHOCTH K CaMOOOpPA30BAHUIO, B TOM
4lClIe U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIIbHOCTH BHE LIKOJIBI;

OILICHUBATh KU3HEHHBIC CUTYALUU C TOYKH 3pEHHsI O€30MacHOT0 00pa3a )KM3HU U COXPAHEHUS 3710POBbS;

OILICHUBATh FKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHHH UeloBeKa U IPUPO/IbI.

(GbopMHUPOBATH JKOJIOTHYECKOE MBIIICHHE: YMEHUE OI[CHUBATH CBOIO JCATEILHOCTD U MOCTYIKU IPYTUX JIFOJCH C TOUKH 3PEHUS] COXPAaHECHUS
OKpYXKaroIlle! Cpe/ibl - FapaHTa >KM3HU U O1aronory4us Jroaed Ha 3eMile.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHUS Kypca «XUMHUsD SBISETCS (POPMUPOBaHUE YHUBEPCATbHBIX yueOHbIX neiicteuil (Y'Y ).

Pecynsmusnvie YYII.

CaMOCTOSITENIbHO OOHApYKUBATh U (POPMYIUPOBaTh Y4€OHYIO TPOOIEMY, ONPEAEIATh 1IeNb Y4eOHOM 1eATENbHOCTH;

BBIIBUTaTh BEPCHUHM DPEUICHHS TMPOOIEMBbI, OCO3HABaTh KOHEUHBIH pe3ylbTaT, BBHIOMPATh M3 MPEUTOKEHHBIX M HCKaTh CaMOCTOSTEIBEHO
CpEICTBa JOCTHKECHUS LIEIH,

COCTaBJIATh (MHIUBUIYAIBHO WM B IPYIIIE) IUIaH PElIeHUs: MPoOieMbl;

paboTas 1o TUTaHy, CBEpSATh CBOU JICHCTBHUSI C TIEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OMIMOKHA CaMOCTOSTENHHO;

B JIMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIBHO BBIPAOOTAHHBIE KPUTEPUH OLICHKH.

Tloznasamenvuvie YYV/I:

aHAJM3UPOBaTh, CPABHUBATH, KIIACCH(DUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHUS. BBIABISATh IPUYMHBI M CICACTBUS MPOCTHIX SBICHUH.
OCYIIECTBIISITH CPAaBHEHHE, KIIACCH(HUKAIINIO, CAMOCTOSTEIILHO BEIOUpPAsi OCHOBAHUS U KPUTEPUH LIS YKA3aHHBIX JIOTHYECKHUX OIEpaInii;
CTPOHMTB JIOTHYECKOE PACCY)KICHUE, BKITFOUAIOIIEE YCTAHOBJICHUE TIPUYNHHO-CIICICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMaTHYECKUE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

COCTABJIATh TE3UCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIIOXKHBIX U T.IL.).

peoOpa3oBbIBaTh HHGOPMAIIUMIO M3 OJJHOTO BHJA B APYroil (Tabauily B TEKCT U Tp.).

YMETh OIPEICIISATh BO3MOXKHBIC UCTOYHUKU HEOOXOIMMBIX CBEIICHHH, POU3BOIUTH MOUCK HMH(DOpPMAIUK, aHATM3UPOBATh U OIICHUBAThH €€
JOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CamocTosTeNbHO OPraHW30BBIBATH YUEOHOE B3aMMOJEHCTBHE B Ipymie (ONpenensTh oOlIHe LedH, paclpeieniaTh poJiu, J0TOBapUBaTHCS APYT C
JIpYroM H T.11.).

IIpeaMeTHBIMH pe3yJIbTaTAMHU U3YyYCHUS NIPEAMETA SABIAIOTCS CIECIYIOIINE YMEHHUS:
® OCO3HAHME POJIU BEILECTB:
- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PACCMOTPEHUE XUMHUYECKUX ITPOLIECCOB:

- IPUBOJUTH IPUMEPBI XUMUUECKUX MPOLECCOB B IIPUPO/IE;

- HAXOJIUTh YEPThI, CBUACTEIHCTBYIONIUE 00 OOMINX MPU3HAKAX XUMHYECKUX MPOIIECCOB U UX PA3THUUSIX.

® ICIOJIb30BaHUE XUMHUECKUX 3HAaHUH B OBITY:

— OOBSCHSTH 3HAYCHUE BEIIECTB B KU3HHU U XO3SMCTBE YETIOBEKA.

® OOBSCHATH MUP C TOUKH 3PECHUST XUMUU:

— MEPEYUCIIATh OTIIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pa3nnuyaTh OCHOBHBIE XUMHUYECKUE MPOLIECCHI;

- OTIPENIEIATh OCHOBHBIE KJIACChl HEOPTAaHUYECKUX BEIIECTB;

- TIOHUMATh CMBICJI XUMHUYECKAX TEPMUHOB.

® OBIIAJICHWE OCHOBAMHU METOJOB MMO3HAHUS, XapPAKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:
- XapaKkTepu30BaTh METOJIbl XUMUUYECKOW HayKu (HAOJIIOICHUE, CpaBHEHUE, SKCTIEPUMEHT, H3MEPEHUE) M UX POJIb B TIO3HAHUU MTPUPO/IBI;
- IPOBOJUTH XUMHYECKHUE OTIBITHI M SKCTICPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHI.
® yMEHHE OIEHUBATh IMOBEJICHUE YETIOBEKA C TOUKH 3PECHHS XUMHUECKOW 0€30MMacCHOCTH M0 OTHOIICHHIO K YEJIOBEKY U MPUPO/IE:
- UCTIOJIb30BaTh 3HAHUS XUMUU TIPU COOITIOJICHUN TTPABUJI HCTIOIB30BaHMS OBITOBBIX XMMHUUECKHUX MTPENapaToB;
— pa3auvaTh OnacHbie U 0€30MMacHBIC BEIECTBA.

PabGoyas mporpamma mocTpoeHa Ha OCHOBE KOHIICHTPUUYECKOTO IMOJX0Ja. JTO JOCTUTACTCS MyTE€M BBIUWICHEHUS IUIAKTHYCCKON CAMHUIBI —
XMUMHUYECKOTO dJIEMEHTA - U JAaJbHEHIIEeM YCIOKHEHUH U PacCIIMPEHUU €e: 37eChb TAKOBBIMHU BBICTYNAIOT (POPMBI CYIIeCTBOBaHUS (CBOOOAHbBIE aTOMBI,
MPOCTHIC W CJIOXHBIE BEIIECTBA). B mporpamMMe y4YMTBIBAETCS peaau3amus MEXIPEAMETHBIX CBsizel ¢ KypcoMm (usuku (7 kmacc) u omosoruu (6-7
KJIacChl), TJ€ JAaeTCsl 3HAKOMCTBO C CTPOCHHEM aToMa, XMMHUYECKON OpraHu3anuel KJIeTKU U poleccaMu 0OMEHa BEUIECTB.

OcHoBHO# (hopMOIl opranuzanuu y4eOHOTO Ipolecca SBISIETCS KJIACCHO-ypOUHas cucTeMa. B kauecTBe NOMOITHUTENBHBIX (OPM OpraHu3aluu
00pa30BaTeNIbHOTO TpOIEcca HCIOIb3YETCsS CHUCTEMa KOHCYIbTAIIMOHHOM TMOJEPKKH, WHAMBUIYalIbHBIX 3aHATHI, caMmocTosTenbHas paboTa
yUYaluxcs ¢ UCHOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromeid ¢opMoil  KOHTPOJIA BBICTYNAIOT MHUCHbMEHHBIH  (CAMOCTOSITENIbHBIE M KOHTPOJbHbIE pabOThl) M YCTHBIM OMpOC

(cobecemoBanue).

HcxoaHbIMu JOKYMEHTAMH IJIS1 COCTABJICHUS PpUMepa padoyeii MporpaMMbl ABUJINCH !

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

[Tpuka3z MunobpHaykn ot 17.05.2012 Ne 413 «O6 yrBepxkaennn u BBeneHun B neiictue ®1I'OC cpemnero( MOIHOT0) 00ImIero oopa3oBaHus »

3. IImucemo MunmctepcTBa o6pasoBanus U Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBenennn (pemepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAPTOB OOIIEro 0Opa3oBaHUS)

4. llpuka3z MunodpHayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yTBepx’aeHnu (henepaabHOro rocyapcTBEHHOTO 00pa30BaTeNbHOr0 CTaHAapTa
cpenHero (TIOTHOT0) 00IIero o0pa3oBaHUs»

5. ®denepanbHOro rocyaapcTBEHHOr0 00pa3oBaTENBFHOIO CTaHAAPTa OCHOBHOTO 00IIero oopasoBanus (mpukas MuHucTepcTBa 00pa3oBaHMs U HAy KU
Poccuiickoit @enepanuu ot 17 mexadbps 2010 r. Ne 1897)

M=

6. IIpumepHbIe mporpaMMbl IO Y4€OHBIM MpeaMeTaM (enepaabHoro 6a3sucHOro yueOHoro miaHa.



3a ocHOBy paOoueil MmporpaMMbl B3sTa INporpaMma Kypca xumum st 8-11 kimaccoB oOmieoOpa3oBaTenbHbIX yupexaeHuid (arop O.C. T'aGpuensn),
pekoMeHIoBaHHas JlemapTaMeHTOM 00pa3oBaTeNbHBIX IPOrpaMM M CTaHAapToB oOmiero obpa3oBaHuss MuHucTepcTBa oOpasoBaHusi P®, omyOnmmkoBaHHas
m3natenscTBoM «/Ipoda» B 2010 roxy.
[Ipeanaraemeple MaTepuansl papaboTanbl Ha ocHOBe aBTopckor mporpammbl O.C.I"'abpuensnHa, coorBerctBytomieli denepanbHOMy KOMIIOHEHTY 1'ocy TapCcTBEHHOTO
cTaHzapTa o0Ouiero oopa3oBaHusi U JomynieHHOH MuHucTepcTBOM oOpaszoBanus u Hayku Poccuiickoit @enepanyu (O.C.I'abpuensn [Iporpamma Kypca XUMUAN IS
8-11 kiaccoB 0011e00pa30BaTENbHBIX YUPSKICHUI — 2-€ u3IaHue, nepepadoraHHoe u gornoiaHeHHoe — M.: Ilpoda, 2010.).
ABTOpCKOI1 MporpaMMe COOTBETCTBYET yUeOHUK: «XUMHS 8 Kiacey
B aBTOpCKyt0 mporpaMMy BHECEHBI CeIyIOIIe N3MEHEHUS:
1.YBeau4eHo 4iciio 4acoB Ha U3YUEHUE TEM:
- «BBeneHue» 5 4acoB BMeCTO 4 4acoB 3a CUET BKIIIOUYCHUS MTPpakTHUYeCKuX pa0boT Nel u Ne2,
- Tema 3 «CoenMHEHUS XUMUYECKHUX 3JIEMEHTOB» 10 15 yacoB BMecTO 12 4acoB 3a CUET BKIIOUEHUS IpakTHueckux padot Ne3 u NoS.
- Tema Ned «3MeHEHUS, IPOUCXOIAINKE C BemecTBaMu» 12 yacoB BMecTo 10 4acoB 3a cyeT BKIIIOUCHHUS MTPAKTHUECKON padoThl N4,
- Tema Ne6 «PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB JIIEKTPOJIMTOB» 22 Yaca BMecTO 18 WacoB 3a cuer BKIIOUEHHS NpakTU4eckux pador Ne§, O.
[paktudeckas padora Ne6,7 UCKIFOUEHBI, T.K. OMBITHI U3 ATHX PabOT MOBTOPSIIOTCS B MPakTU4YecKoil pabore Ne8.
Takum 00pa3oM, MpaKkTHUECKHe PadOThI, COCTABISIONINE TEMY 5 U TeMy 7, pacmpeleneHbl o APYrHM TeMaM Kypca B COOTBETCTBHU C M3y4aeMbIM MaTepHalIOM
(mymepanus npaktaueckux pador no yaeonuky O.C. ['abpuensna 2013r. uznanus)
2.YBeJIn4eHo YKciIo YacoB Ha M3ydeHne BBegenus s u3ydenus nHCTpykTaxka 1o Th mpaBun nmoBeaeHus: 1 paboThl B KAOMHET € XUMHUH. ¥ MEHBIIEHO YKCIIO YacOB
Ha M3ydeHHE TeMbl 1 «ATOMBI XMMHUYECKMX 3JIeMEHTOB» ¢ 10 4acoB J0 7 4acoB, T.K. HOHATHE 00 M30TONAx paccMaTpuBaeTcs Ha ypoke «OCHOBHBIC CBEICHHUS O
CTPOGHHWU aTOMOB». YBeJIW4YEHO YHCI0 JacoB Ha m3ydeHrne TeMbl Ne3«CoemuHEHHs XMMHUYECKUX 3JIEMEHTOB» B CBSI3W C TPYAHOCTSIMH B PEIIEHWH 3a7ad Ha
HaxO0X/IEHNEe MacCOBOW JIOJH BEIIECTBA. YBEJMYEHO YUCIIO YacoB Ha m3y4deHHe TeMbl Ned «I3MeHeHus, MpONCXOsIe C BEMEeCTBAMIWY, T.K. BKIIIOUEHA TeMa O
MOHSATHY CKOPOCTH XMMHUYECKON PEaKLUU U BO3HUKAIOT 3aTPYAHEHUSI IIPU pacdeTax [0 YpaBHEHHAM XMMUYECKUX peaklui. YBeJHnYeHO YKCIIO YacOB Ha U3ydEHHUE
TeMbl Ne5« PactBopenue u pactBopsl. OBP», T. K.ITpoBoAMTCS TOAOBAS K.p. 32 Kype 8 Ki1acca ¥ BOZHHKAET HEOOXOAMMOCTh CHCTEMHOT0 000 OIIieHus Bcero yaeOHOro
MaTepuaja U3y4eHHOro 3a Tofl.
3.13 aBTOpCKOI pOrpaMMBbl NCKITIOUEHA YacTh y4eOHOTo MaTepraia, KOTOPhI OTCYTCTBYET B 00s3aTE€IbHOM MUHHMYME COJepKaHHUs OCHOBHBIX 00pa30BaTEIbHBIX
IpOrpaMM AJIsi OCHOBHOM IIKOJBI, TAKXKE HCKIIOYEHbI HEKOTOpBIE JIEMOHCTPAIlMOHHBIE OIBITHL M JIabopaTOpHbIE PadOTHI M3-32 HENOCTaTKA BPEMEHM Ha MX
BBITIOJTHEHWE TP 2 Yacax B HEAENIO, TaK Kak aBTOPCKasl MporpaMmMa IMpeaycMaTpuBaeT 2/3 qaca B HEIEIIO.
Konkpernble TpeOoBaHMS K YPOBHIO IIOATOTOBKM BBIITYCKHHUKOB OIIPEEIEHbI I KaXI0r0 YpOKa M BKJIIOYEHBI B IIOYPOYHOE IJIAHUPOBAHHE.
B noypounoM mnanupoBanuu B rpade «3ydaembie BOIpOCk» KypCHUBOM BBIACIEH MaTepHall, KOTOPBI MOUISKUT W3YyUCHUIO, HO HE BKIo4Yaercst B TpeboBaHus K
YPOBHIO [TOJTOTOBKH BBIILYCKHHUKOB.



Temamuueckoe nianuposanue no xumuu, 8 kuacc,
(2 uaca ¢ neoenro, écezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumeHnoBaHnue TeMbl Bceero N3 aux
n/m 4acoB
IpakTnyeckne padoTnl Kontpoan YPOKH
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. [Tpuémsr oOparieHus ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U 4
HaO0JII0/IEHNE 32 TOpSIIei CBeYOH.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX JJIEMEHTOB

3. | Tema 3. 5 )
IIpocTeie BemecTBa

4, Tema 4. 16 Ne3. AHanu3 MouBbl U BOJBI. K.p. Ne2 13
CoenuHeHNsT XUMUYIECKUX Ned. ITpuroroBneHune pacTBopa caxapa C 3aJJaHHOW MacCcOBOH J0yeil
JJIEMEHTOB PacTBOPEHHOT0 BEIECTBA.

5. | Tema 5. 12 No5. Ilpu3Hakyu XUMHUYECKUX PEAKLIMi. K.p. Ne3 10
M3MeHeHus1, TpOUCXOASIINE C
BEIIIECTBAMU.

6. Tema 6. 22 No6.CBoiicTBa KHCIOT, OCHOBAHHM, OKCUIOB U COJIEH. Hrorosas 19
PactBopenme. PactBoprl. CBoiicTBa Ne7. Pemrenue skcriepuMeHTANBHBIX 3a/1a4. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (6 1)

XHUMUS — HayKa O BEIIECTBAX, UX CBOKMCTBAX U MPEBPAIICHUSIX.

[ToHsITHE 0 XUMUYECKOM JIEMEHTE U (OpPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYNE XUMHUYECKUX PEAKIUH OT (PU3UUECKUX SBICHUN. POIb XMMUU B )KU3HU YEIOBEKA.

KpaTkue cBeneHust U3 UCTOpUM BO3SHMKHOBEHUS U pa3Butus xumud. [lepuon anxumuu. [lonstue o ¢punocopckom xamue. Xumusa B X VI B.
PazButne xumun Ha Pycu. Posib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHMH XUMUUYECKOW Hayku - pabotel M. B. Jlomonocora, A. M. Byrneposa, /1. U.
Menneneesa.

XuMuyeckasi CHMBOJIMKA. 3HAKM XHMHMYECKUX OJJIEMEHTOB WU TMPOMUCXOXKACHHE HX Ha3BaHUU. Xumuueckue ¢opmynbl. MHaekcsl u
ko3¢ ¢unmenTel. OTHOCHUTENBHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10J1M XUMHUYECKOTO 3JIEMEHTA 10 (OopMyJie BEIlecTBa.

[lepuoauueckas cucremMa xumudeckux anneMmentoB /. 1. MenneneeBa, ee cTpykTypa: mMaiible M OOJbIINE MEPUOIbI, TPYIIbI U MOATPYIIIIHI
(rmaBHas u noboyHas). [lepuoauueckas cuctema Kak CIpaBOYHOE MOCOOHE JUIsl MOTYUYEHUS CBEICHUI O XUMHUYECKUX IIEMEHTaX.

Pacuétrnble 3agaun. 1. Haxox1eHue OTHOCHUTENBHON MOJEKYISIPHOM Macchl BELECTBA MO €ro XuMuyeckoil dopmyne. 2. Brruucnenue
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 10 €ro popmyse.

IIpakTuyeckas padora Ne 1
[TpaBuna TeXHUKN O€30MACHOCTH TIPU paboTe B XUMUYECKOM KabuHete. JlabopaTopHoe 000pyaoBaHUE M OOpAIIEHUE C HUM.

IIpakTuyeckas padora Ne 2
HabGnronenue 3a ropsimeid cBeuoi.

IIpeMeTHBIE Pe3VJbTaThl 00VYeHHUS

VYyanuiicst TOJKEH ymems:

® CIOJIK30BaTh MPU XAPAKTEPUCTHKE BEIIECTB IMOHSTHUSA: «aTOM», «MOJEKYIa», «XUMHUECKUN SIIEMEHT», «XMMHUYECKHM 3HAK, WIH CHUMBOJ,
«BEIIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOMCTBA BEIICCTBY, «XUMHUCCKUC SBICHHS», «(PHU3NYESCKUC SIBJICHUS,
«K03(h(HULIUEHTB», «MHJIEKCBD», «KOTHOCUTEIbHASI aTOMHAsl Maccay, «OTHOCUTEIbHAS MOJIEKYIISIPHAS Maccay, «MaccoBasi IOJIs AJIIEMEHTay;
3HATh: IPEAMETHI U3YYCHHS €CTECTBEHHOHAYUHBIX JUCIUILINH, B TOM YHCJIE XUMUH; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOIICHUE;
KJIacCU(UITMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOXKHEBIE;
pasnuuaTh: Tea U BEIIECTBA; XUMUYECKUH 3JIEMEHT U MPOCTOE BEILIECTBO;
OTIHCHIBATh: (POPMBI CYIIECTBOBAHUS XMMHUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEUIECTBA, CIIOKHBIE BEIIECTBA); TAOJIUYHYIO
dopmy Ilepuoanueckoil CUCTEMBl XMMHYECKHX JIIEMEHTOB; MOJIOKeHHE sneMeHTa B Tabnune J[. U. MenaeneeBa, MCHONB3ys MOHSITHS
«IIEPHOJY, «TPYIIAY, «TIaBHAs MOATPYIINay, «II000YHAs MOATPYIIAY; CBOMCTBA BEIIECTB (TBEP/IBIX, )KUIKUX, TA3000pa3HBIX);
® OOBSCHATH CYIIHOCTh XUMHUYECKHX SIBIEHUN (C TOYKH 3PEHHUS] aTOMHO-MOJICKYJISIPHOTO Yy4Y€HHS) M WX NPHUHIUIUATIBHOE OTIUYHE OT



(bU3NIECKUX SBICHUIA;

XapaKTepU30BaTh: OCHOBHBIE METOIbI M3YUYEHUSI €CTECTBEHHBIX TUCHUIUIMH (HAOMIOACHNE, SKCIIEPUMEHT, MOACIHPOBAHNUE); BEIIECTBO 110 €r0
XHUMUYECKOH (QopMysie COTIAcHO IUIaHy: KauyeCTBEHHBIH COCTaB, THUI BelIeCTBAa (IPOCTOE WIIM CIOXKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIpHAs Macca, COOTHOLIECHUE MAacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIEC JIOJIM DJIEMEHTOB B BELIECTBE (IJIS CIIOKHBIX
BEILECTB); POJIb XUMHUH (TIOJIOKUTENIbHYIO U OTPULIATENbHYIO) B dKU3HU YEJIOBEKA, ApIrYMEHTHUPOBATh CBOE OTHOLIEHHE K 3TOH MpoOieMme;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COEUHEHUSIX;

IIPOBOJUTH HAOJIIO/IEHUS! CBOMCTB BEILIECTB U SIBICHUMN, IPOUCXOJSIINX C BELIECTBAMU;

COOIIOIaTh MpaBHiIa TEXHUKN 0E30MAaCHOCTH MPU MPOBEICHUH HAOIIOCHUN U Ta00PaTOPHBIX OIBITOB.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

OIIpCACIIATD HpO6J'IeMBI, T. €. YCTaHAaBJINBAaTb HCCOOTBETCTBUC MECK Y KCITACMBIM U HCﬁCTBHTCHBHBIM;

COCTaBIIATH CJIOKHBIH TUIAH TEKCTA,

BJIaJC€Th TaKUM BHAOM H3JIOKCHUA TEKCTA, KaK IOBECTBOBAHMUC,

I0JT PYKOBOJICTBOM YUHUTEIISI IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

O] PYKOBOJICTBOM YUIHUTENSI OPOPMIISITH OTUET, BKIIOUAIOIINA OTMCAaHUE HAOMIOACHUS, €T0 PE3yIbTaTOB, BHIBOJIOB;

WCIIOJh30BaTh TAKOH BHJ MBICICHHOTO (HMICAIbHOTO) MOJICTHPOBAHMsS, KaK 3HAKOBOE MOJCIMpOBaHWE (HAa MpPHUMEpE 3HAKOB XMMHUYECKHX
AJIEMEHTOB, XUMHYECKUX (hopmMyi);

WCIIOJh30BaTh TaKOH BHJ MaTepHAIBLHOTO (IIPEIMETHOTO) MOJCIUPOBaHMS, KaK (U3NIECKOe MOJCITHUPOBaHHE (HA MPHUMEPE MOJECITUPOBAHUS
aTOMOB M MOJICKYI);

MOJTy9aTh XUMUYECKYIO HH(POPMAIUIO U3 PA3TUIHBIX HCTOYHUKOB;

ompeneNaTh OOBEKT U acTIeKT aHaIN3a U CHHTE3a;

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

OCYIIECTBIISITh KAUECTBEHHOE U KOJIMYECTBEHHOE ONIMCAHNUE KOMIIOHEHTOB OOBEKTa,

OTIPENIENATh OTHOIIECHHUS 00BEKTA C APYTUMHU 00BEKTAMU;

OTIPENIENATh CYIIECTBEHHBIC MPU3HAKH 00BEKTA.

Tema 2. ATOMBI XUHMHYECKHX 3J1eMeHTOB (7 u)
AToMBl Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX 37IeMeHTOB. OCHOBHBIE CBEIEHHUS O CTPOSHHH aTOMOB. JloKa3aTelnbCTBa CIONKHOCTHU

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

CocTaB aTOMHBIX AACp: HNPOTOHBI U HeﬁTpOHLI. OrtHocuTenbHas aTOMHas Macca. B3auMOCBS3b NOHSATHI «IIPOTOH», ((HeﬁTpOH)),

«OTHOCHTCJIbHAA aTOMHasd Macca».

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



W3meHenne 4yrcia HEUTPOHOB B siApe aroMa - oOpazoBaHue H30TONOB. COBpPEMEHHOE OIPENEICHHE MOHITHS «XUMUYECKUN DIIEMEHTY.
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 HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPIe€TUYECKOM YPOBHE).

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

W3meHeHne uucia 3JI€KTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMMHUYECKOIO 3JIeMEHTa - 00pa30BaHUE IOJIOKUTEIbHBIX U
OTPUILIATENLHBIX HOHOB. OHBI, 00pa3oBaHHBIC aTOMaMH METAIIOB U HeMeTasuIoB. [IpuYMHbBI H3MEHEHUS METAITUYECKUX U HEMETAUIMUYEeCKUX CBOMCTB
B MEpUOJaX U TPymHmax.

O6pazoBanue OMHapHBIX coenuHeHuil. [lousaTre 00 noHHOM CBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

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

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3aumopneiicTBue aToMOB XMMMUYECKHUX 3JIEMEHTOB-HEMETANIOB MEXJIy c000i - oOpa3oBaHHe OWHApHBIX COEIMHEHUN HEMETAJIOB.
DIIEKTPOOTPUIATENBHOCTD. [[IOHSITHE O KOBAJICHTHOM MOJIAPHON CBSI3H.

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

IIpeaMeTHBbIE Pe3VbTaThl 00VUYEeHMS

VYyamuiics JOJDKEH ymems.

® HCIIOJIb30BAaTh MPH XapPAaKTEPUCTHUKE ATOMOB MOHATHS: «IPOTOH», CHEHUTPOH», «IIEKTPOH», «XUMHUYECKHH HIIEMEHT», «MAacCOBOE YHCJIIOM,
«M30TOI», «DJICKTPOHHBIN CJION», «3HEPreTUYECKUN YPOBEHb», «IJEMEHTBI-METAIIbD), «IJIEMEHThI-HEMETAUIb»; IMpPHU XapaKTEPHUCTUKE
BEIIECTB MOHITUS «MOHHASI CBA3bY, «MOHbBD», «KOBAJICHTHAS HETIOJSAPHAS CBA3bY, «KOBAJICHTHAS MOJISIPHAS CBS3bY, «IJIEKTPOOT PUIIATEILHOCTDY,
«BAJICHTHOCTBY, «METAJUINUECKAs CBI3hY;

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

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

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHUMHUUYECKHX OJJIEMEHTOB (3aps0B sAep aTOMOB, YHCIA JJICKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CJIO€, YMCJIO 3aMOIHSAEMBIX 3JIEKTPOHHBIX CJIOEB, pauyC aTOMa, AIEKTPOOTPULIATENbHOCTh, METAINIMYECKUE U HEMETAJIINYE CKIE
CBONCTBa) B MepHojax M rpynmnax (rmaBHeIX noarpymmnax) [lepuoanueckoit cucremsl xumudeckux snemeHToB JI. Y. MeHneneeBa ¢ TOuku
3pEHUsI TEOPUU CTPOEHUS aTOMa;

® CpaBHUBATH CBOMCTBAa aTOMOB XMMUYECKHX AJIEMEHTOB, HAXOISALIMXCS B OJHOM IEPUOJIE€ WM TJIaBHOW moarpymnne lleproanueckoi cuctemsl
XuMHUeckux smeMeHToB J{. . MenaeneeBa (3apsiioB siep aTOMOB, YKCia JIEKTPOHOB HAa BHEIIHEM AJIEKTPOHHOM CIIO€, YHUCIIO 3aMOJTHAEMBIX
ANIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, 3JIEKTPOOTPUIIATEIbHOCTh, METANTIMYECKUE U HEMETAJUTMYECKUE CBOMCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB M0 UX MojoXkeHuto B Ileprnonnueckoit cucteme xummudeckux snemeHtoB JI. . MenneneeBa



(XMMHUYECKHUH 3HAK, MOPSAAKOBBIN HOMEp, IEPHUO/I, TPyIINa, MOATrPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa — 3apsijl siApa, YUCio
MIPOTOHOB X HEUTPOHOB B sZ[pe, 00IIEe YMCIIO AIEKTPOHOB, PACHIPEICICHHE IIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM);

OTIPEICIIATH THUI XUMHUYECKOW CBSI3H IO (OPMYJIC BEIIECTBA;

MPUBOJIUTH IPUMEPHI BELLIECTB C PA3HBIMU TUIIAMHA XUMHUYECKOMN CBSI3H;

XapaKTepH30BaTh MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOU CBs3U (OOMEHHBIN ), HOHHOU CBSI3U, METAJUIMYECKOU CBSI3M;

YCTaHABJIMBATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — TUIl XUMUYECKOU CBA3H;

COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHEHUH 110 BaJICHTHOCTH;

HaXOJUTh BAJICHTHOCTh JIEMEHTOB 110 (hopMysie OMHAPHOTO COCAMHCHUS.

MeTaHpe}]MeTHbIe pe3yJbTaThbl OﬁyquHﬂ

Yyamuiicst JOJDKEH ymems.

(hopMyITUPOBaTh TUTIOTE3Y 10 PEIICHUIO TTPOOIIEM;

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

COCTaBIISATh TE3UCHI TEKCTA;

BJIQJICTh TAKUM BHJIOM M3JIOKCHHUS TEKCTa, KaK OIMHCAHUE;

WCTOJBb30BaTh TAaKOW BHJl MBICJICHHOTO (MICaJbHOTO) MOJCIUPOBAHUS, KaK 3HAKOBOE MOJICIHPOBAaHWE (HA MPHUMEPE COCTABICHHS CXEM
00pazoBaHMUsI XUMHYECKOU CBSI3H);

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

WCTIOJIb30BaTh TaKOH BUJ MaTepHaIbHOTO (TIPEIMETHOTO) MOJICIMPOBAHUS, KaKk (U3NIECKOe MOJCITHUPOBaHHE (HA TPUMEPE MOJEICH CTPOCHUS
aTOMOB);

OTpeneNiaTh OOBEKTHI CPABHEHUS M ACTIEKT CPABHEHUSI 00BEKTOB;

BBITIOJTHATH HETIOJIHOE OJTHOJIMHEHHOE CPaBHEHHCE,

BBITIOJTHATE HEMOJIHOE KOMIUICKCHOE CPAaBHEHHE;

BBITIOJTHATH TIOJTHOE OJIHOJIMHEHHOE CPaBHEHUE.

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

BEII[ECTBA - METAJIIBL: YKEJe30, ATFOMUHHUIA, KaJIbIUii, MarHuii, HaTpuii, Kaiuil. O0mue (pu3nueckrue CBOMCTBa METAJIOB.

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

CnocoOHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB K O6p8.30BaHI/IIO HECKOJIBKHUX IPOCTBIX BCHICCTB - aJUJIOTPOIIUAL. AJ'IJ'IOTpOHHBIC MO,Z[I/I(I)I/IKE[HI/II/I
KucJjopozaa, (I)OC(l)Opa U 0JIoBa. MeTaIn4eckue U HeMeTaIn4YeCKrue CBOMCTBA MMPOCTBIX BCUICCTB. OTHOCHTEILHOCTh ACJICHUS IIPOCTBIX BCUICCTB HaA
METaJlJIbl U HEMETAJIJIbI.



ITocrostnnas ABoranpo. KommdectBo BemectBa. Mosb. MossipHast Macca. MouisipHblii 00beM ra3000pa3HbIX BemlecTB. KpaTHble €IUHMIIBI

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! ¢ UCTIOIb30BaHMEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAcCay, «MOJIIPHBIN 00BEM ra30By, «IIOCTOSHHAS 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. HexoTopbie MeTauIbl 1 HEMETAIUTBI KOJMYECTBOM BemecTBa 1 Moib. Moens MOIsIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBbIE PE3YJIbTAThI 06V‘I€HI/IH

Yyamuiicst JOJKEH ymems.

WCIOJIb30BAaTh MPH XapaKTEPUCTHKE BEIISCTB TOHATHS. «METAIJIbD», «UIACTUIHOCTHY», «TCIUIONPOBOJHOCTBY, (AJICKTPOIPOBOIHOCTEY,
CHEMETAJUTBI», «ALTIOTPOTIHUS, «aJIOTPOITHBIC BHIOM3MEHEHUS, FITH MO TU(DUKAITAIY,

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

KJIACCH(HUITUPOBATH TPOCTHIC BEIIECTBA HA METAIIIBI U HEMETAJLIIBI, DJIEMEHTHI;

OTIPEJICIIATh IPUHAICKHOCTh HEOPTaHHUECKUX BEIECTB K OJHOMY M3 H3YyYCHHBIX KJIIACCOB — METAJIIBI U HEMETAILIBL;

JIOKa3bIBaTh OTHOCHTEIBHOCTH JCJICHUS MPOCTHIX BEIIECTB HA METAJUTBI U HEMETAILIBI;

XapaKTepu30BaTh 00mMKe (PU3NIECKre CBOMCTBA METAIIIIOB;

YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aToMa M XMMHYECKOW CBSI3bI0 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€30MaCHOCTH IIPU IPOBEICHUH HAOIIOIEHUHN U JIa0OPATOPHBIX OMBITOB;

UCIO0JIb30BATh MPU PELIEHUH PACUETHBIX 333y MOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAsA ABOTAJIpo», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «HOPMAJIbHBIE YCIOBUSY;

MIPOBOJUTH PACUEThl C KCIIOJIb30BAHUEM MOHSTHUN: «KOJMYECTBO BEUIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIH 00BbEM Ta30B», «IIOCTOSHHAs
ABoraapo.

MertanpeaMeTHbIe pe3yJabTaThl 00y4eHust

Yyamuiics JOJDKEH ymems.

COCTAaBJIATH KOHCIICKT TCKCTA,

CaMOCTOATCIIbHO UCIIOJIB30BATh HETIOCPECACTBCHHOC Ha6J'IIO,Z[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. CoeauHeHHsI XUMHYECKHX dJ1eMeHTOB (16 u)

Crenenp oxucnenus. OnpeeneHne CTeIeHN OKUCICHUS JIEMEHTOB 110 XUMU4ecKoil popmyne coenunenus. CocraBneHue Gopmyn OMHaApHBIX
COeMHEHUH, 00muii cnocod ux Ha3piBaHUs. buHapHBIE COENMHEHMS: OKCUBI, XJIOpUabl, cynbhuabl u ap. Cocrasienue ux ¢popmyi. [IpencraBurenn
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 menodei: THAPOKCUIBI HATpUs, Kanuss W Kaublus. [loHaTne o KadecTBeHHBIX peakiusx. Wunukatopel. M3meHeHue OKpacku
VMHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotsl, ux cocraB m Ha3zBanus. Knaccudpukamus kuciot. IlpeacraBuTenu KHCIOT: cepHasi, COJsHas W a3oTHas. M3MeHeHHMe OKpacku
VHJIMKATOPOB 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.

MexmonexkyaspHble B3auMOAeUCTBUS. TUIIBI KPUCTAJUIMYECKUX PEIIETOK: NOHHAs, aTOMHAas, MOJIEKYJIsIpHas U MeTajlinyeckas. 3aBUCUMOCTh
CBOJCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYISIPHOTO CTPOEHUSI.

Uuctele BemjecTBa U cMecu. [Ipumepbl KUAKMX, TBEpAbIX M razoo0pa3Hbix cMmeceil. CBOCTBa 4YMCTHIX BemiecTB M cMmeceil. Mx cocras.
MaccoBast 1 06beMHas J0JIM KOMIIOHEHTa cMecH. PacueTsl, CBSA3aHHBIE C MCIOJIb30BAHUEM TOHATHUS A0JIS.

Pacuérunie 3agaum. 1. Pacuer maccoBoii 1 00BEMHON HOJIEH KOMIIOHEHTOB CMECH BENIECTB. 2. BBIUMCIEHME MAacCOBOM IOJIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOIO BEIIECTBA M MACCE PacTBOPUTENs. 3. BeluncieHne Maccsl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEIS,
HEOOXOMMBIX ISl IPUTOTOBJICHUS ONIPEICIIEHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu. O6pasnpl OKCUIOB, KUCIOT, OCHOBAaHUHN W cojieid. Mojenn KpUCTaUIMYECKUX PelIeTOK XJIOpUa HATpus, ajiMas3a, OKCHIa
yriepoaa (IV). CriocoObl pa3aenenust cMecei, TUCTUIIISAINS BOIBI.

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

IIpakTuyeckas padora Ne 3. AHanu3 NOYBBI U BOJBI.
IIpakTHyeckasi pa6ora Ne 4.IIpurorosieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM JI0JIEi paCTBOPEHHOTO BENIECTBA.

IIpeaMeTHBbIE Pe3V.abTaThl 00 VYEHHS

Yyamuiics JOJDKEH ymems.

® HCIIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB TMOHSTHUS: «CTENEHb OKUCICHUSN», «BAJICHTHOCTBY, «OKCHUIbI», «OCHOBAHU», «IICIOYN»,
«Ka4YeCTBEHHAs PEAKLHs», «HHIUKATOPY», KKHCIOTHI», «KUCIOPOICOACPIKAIINE KUCIOTh», «OECKUCIOPOIHBIC KHCIOThD», «KHCIOTHAS CPEIay,
«UIeNoYHas Cpeqay, «HeUTpanbHas cpefa», «ikana pH», «comm», «amop(HbIe BEIIeCTBa», «KKPUCTAITMUECKHUE BEIIECTBA», «KPUCTALIIMYECKAs
pelLIeTKa», «MOHHAs KPUCTAJUIMYECKas PEILIETKa», «aTOMHAas KPUCTAJUIMYECKAs] PELIETKa», «MOJIEKYJSpHAas KPUCTAIUIMYECKAs 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 U COJIEP’KAHUIO KUCIOPOaA;

® ONpeneNnsITh MPUHAUICKHOCTh HEOPTaHMUECKUX BELIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB (OKCHJBI, JIETy4YHME€ BOJOPOJHBIE COEAMHEHUS,



OCHOBAaHUs1, KUCJIOTHI, COJIN) TIO (opMyIie;

ONMCHIBaTh CBOWCTBA OTHENbHBIX IPEACTABUTENEH OKCHUIOB (HAa IpPUMEpPE BOJBI, YIJIEKUCIIOIO TIa3a, HEralleHONM W3BECTH), JIETy4uX
BOJIOPOJIHBIX COEIMHEHUI (Ha IpuUMepe XJIOpOBOAOPOJAa M aMMHaKa), OCHOBaHHMM (Ha MpUMEpPE TMAPOKCHAOB HATPUs, KalMsl M KalbIUs),
KHCTIOT (HA MpUMeEpe CepHOM KUCIIOTHI) U COJIeH (Ha mpUMepe XJIOpHaa HAaTpHsl, KapOoHaTa Kanblwsl, (hocdaTa Kalblus);

ONPEEIATh BaJIECHTHOCTh U CTENIEHb OKUCIIECHUS 3JIEMEHTOB B BEILLECTBAX;

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

COCTaBJISATh HA3BAHUS OKCHUJIOB, OCHOBAHMM, KMCIIOT U COJIEH; CPAaBHUBATh BAJIEHTHOCTb U CTENIEHb OKUCIIEHUS; OKCU/Ibl, OCHO BAaHUS, KUCJIOTHI U
COJIU TI0 COCTaBY;

MCI0JIb30BaTh TAOJIUIy PACTBOPUMOCTH JJISl OTIPEAEIEHHSI pACTBOPUMOCTH BEILIECTB;

YCTaHABJIMBATh T'€HETUYECKYIO CBS3b MEXKIY OKCHJIOM U THUAPO-KCUIOM U HAa00OPOT; MPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXKIY CTPOCHUEM
aTOMa, XMMHUYECKOH CBSI3bI0 U TUIIOM KPUCTAJUTMUECKOMN PElIeTKH XUMUYECKUX COETMHEHU;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHbIE, HOHHbIE METAJUINUECKHE KPUCTAIUIMUECKHE PEIIETKH; CPEely pacTBOpa C MOMOIIbI0 HIKaisl pH;
MIPUBOJIUTH PUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIITNYECKOM PEIIEeTKH;

MIPOBOJUTH HAOJIO/IEHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSMHU, IPOUCXOAAIIMMU C BEIIECTBAMU;

coOiroaTh MpaBuiia TEXHUKHU 0€3011aCHOCTH NP MPOBEACHUH HAOIIOIEHUHN U OIBITOB;

UCCIIEIOBATh CPEy pacTBOPA C MOMOIIBIO HHINKATOPOB; IKCIEPUMEHTAIBHO Pa3InyaTh KUCIOTHI U IIEJI0UH, OJIb3YICh HHANKATOPaAMU;
WCIO0JIb30BATh MPHU PELICHUH PACUETHBIX 337a4 MOHITHS «MaccoBas JI0JiA 3JIEMEHTa B BEIIECTBE», «MacCOBas JOJISl PAaCTBOPEHHOTO BEIIECTBAY,
«00BEeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY,

MPOBOJUTH PacueThl C HCIOJb30BAHHWEM IOHATHM «MaccoBas JOJS 3JEMEHTa B BEILECTBE», «MaccoBas J0Ji PACTBOPEHHOTO BEILECTBAY,
«00BeMHas J10JII Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHU I

VYyanuiics 10JDKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTa TaOJHUIIbI, B TOM 4HCIe ¢ TpuMeHennem cpeacts UKT;

MOJ1 PyKOBOJICTBOM YUYHUTEIIsl TPOBOJUTH OMOCPEAOBAHHOE HAOII0ACHNE

MO/ PyKOBOJCTBOM yUHUTelNs 0(OPMIISATH OTUET, BKIIOYAIOIINNA OMTMCAHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToB, BHIBOJIOB;

OCYILIECTBIISITh HMHAYKTUBHOE 00001IeHHe (OT €JUHHYHOTO JOCTOBEPHOTO K OOIIEMy BEpOSITHOCTHOMY), T. €. OIpeAeisaTh oouue
CYIIECTBEHHbBIE IPU3HAKH JIBYX U 00Jiee 00bEKTOB U (PMKCUPOBATH UX B OPME MOHATHUS WU CYXKICHUS,

OCYILIECTBIIATH JIEAYKTUBHOE 0000IIeHe (TIOABEACHHE EANHUYHOTO JOCTOBEPHOTO MO 00lee JOCTOBEPHOE), T. €. aKTyalHu3upoBaTh MOHSITHE
WJIH CY)KJIEHUE, U OTOXKAECTBISATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC TPU3HAKU OJTHOTO UK O0jiee 0OBEKTOB;

OTIpeIeNATh aCHeKT Kiaccuukammm,

OCYILIECTBISAThH KJIaCCU(PHUKAIIHUIO;

3HATh U UCTIOJB30BATh pa3NuyHbIe (JOPMBI IPEACTABICHUS KIacCU(PUKAIUY.



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

[lonsaTue sBIEHUN KaK M3MEHEHUI, MPOUCXOAIIMX C BELIECTBaMH. SIBJIEHHUS, CBSI3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOCHUS
BEIIECTBA MPHU MOCTOSHHOM €ro cocTaBe, (¢u3nueckue spieHus. Ousnyeckue sSBICHUS B XUMHM: AUCTHIUISAIMSA, KPUCTAJUIM3AIMs, BHIIAPUBAHUE W
BO3TOHKA BEILIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHus, cBsI3aHHbIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUYECKUE peakuuu. [Ipu3Haku U yciloBUS MPOTEKAaHUs XMMHUYECKUX PEaKLUM.
[TonsiTHe 00 9K30- U SHIOTEPMUUECKHUX peakiusax. Peakiiuu ropeHus: Kak 4acTHbIN CiIy4ail 3K30TEPMUYECKUX PEaKLMM, MPOTEKAIOIIKX C BbIACIEHUEM
CBETA.

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

Pacuersl o XxumMu4eckuM ypaBHEHUsIM. PellleHue 3ajau Ha HaX0KJIE€HUE KOJIMYECTBA BEIIECTBA, MACChl UM 00beMa MPOAYKTa peakiuu Mo
KOJIMYECTBY BEILlECTBA, MAacce WJIM 00BbEMY MCXOJHOTO BellecTBa. PacdyeTsl ¢ MCNONIb30BaHUEM MOHATHS «0JIs», KOTJa UCXOJIHOE BEIECTBO JaHO B
BHUJIE paCcCTBOPA C 33JIaHHOM MAaCCOBOM JI0JIEN PAaCTBOPEHHOIO BENIECTBA HIIM COACPKUT OMPEACIEHHYIO JTOII0 MPUMECEM.

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

Peakuuu coennnenus. Katanutudeckue v HekatanuTuueckue peakuuu. O0patumble U HEOOpAaTUMBbIE PEaKIUU.

Peakuuu 3amenieHus. OJIEKTPOXMMUYECKUH psI HANpsOKEHUM METauIoB, €ro HCMHOJIb30BaHHME I IPOTHO3HPOBAHUS BO3MOXKHOCTU
MPOTEKAHUS PeaKIUil MEX Ty MeTaJlJIaMH M pacTBOpaMH KUCIIOT. Peakiuy BhITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB MX COJIEH IpYyrMMH MeTajjlaMu.

Peaxun oomena. Peakiinu HelTpanu3anuu. Y CIOBHS TPOTEKAHMS peakiuii 0OMeHa B pacTBOpax JI0 KOHIIA.

Tunbl XumMudeckux peakiuil (M0 MPU3HAKY «UUCIO M COCTaB MCXOJHBIX BELIECTB M NMPOIYKTOB PEAKLUW») Ha IpPUMEpPE CBOWCTB BOJBI
Peakuusa pasnoskeHus - 3IEKTPOaM3 BOAbL Peakuuu coeavHEHWs - B3aMMOACWCTBHE BOABI C OKCHJIAMU METAUIOB M HemeTaioB. IlonsTue
«ruapokcuapy. Peakuu 3aMenieHus - B3aUMOAEHCTBUE BOJBI C IIEIOYHBIMU M IIEJIOYHO3EMEIbHBIME MeTalaMu. Peakuun oOMeHa (Ha mpumepe
TUAPON3a Cyab(uaa amoMUHUS U KapOu1a KaJIbIlus).

PacuérHble 3agaun. 1. Beruncienue no XMMUYECKUM YPaBHEHMSIM MAcChl WIIM KOJIMYECTBA BELIECTBA 110 U3BECTHOM Macce WM KOJIUYECTBY
BEIIECTBA OJHOIO U3 BCTYNAIOIIMX B PEAKLUIO BELIECTB WM MIPOAYKTOB peakuuu. 2. Beranciaenue Maccsl (KOJIMYeCTBa BELECTBA, 00bEMa) PO yKTa
peaKlMHy, eClIM U3BECTHA Macca MCXOIHOTO BELECTBA, COJIEPIKAILEro ONPEIeIEHHYIO JOJII0 ITpuMeceil. 3. Beiuncinenne macchl (KOJIM4YecTBa BELIECTBa,
o0beMa) MpoyKTa peakiiK, ecId U3BECTHA Macca pacTBOpa U MaccoBasi 10J11 PACTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMSI

Yyamuiics JOJDKEH ymems.

e iaccupuIUpPOBATh XUMHUYECKHE PEAKIMH MO YUCIY U COCTaBy MCXOJHBIX BEHIECTB U NPOAYKTOB pEaKlUu; TerioBoMy 3(hdexTy; Ha-
MIPaBJICHUIO MPOTEKAHUSI PEAKLIMH; YUAaCTHIO KaTallu3aTopa;

® ICIOJIb30BaTh TAOIUILY PACTBOPUMOCTH ISl OTMIPEIEICHNs BO3MOKHOCTH MPOTEKAHUS PEaKIuii 0OMEHa; dJEKTPOXUMHUYECKUN PsiJl HATIPSKEHHIMA
(aKTUBHOCTH) METAIJIOB IS OTPEIENIEHUs] BOBMOKHOCTH MPOTEKAHMSI pEeaKIUi MEXIy METaJIaMU M BOJHBIMU PACTBOPAMU KUCIOT U COJICH;

e Ha0mOIaTh U OMUCHIBATh MPU3HAKH U YCIOBHS TEUEHHUS XUMHUYECKUX PEaKlUil, NeNaTh BBIBOJBl Ha OCHOBAHMM aHalW3a HaONIOJIEHUUN 3a
JKCIIEPUMEHTOM;

® MPOBOJUTH PACUETHI M0 XUMHUYECKUM YPABHEHUSIM Ha HAXOXKICHUE KOJIMUYECTBA, MACCHI WJIM 00beMa MPOAYKTa PEAKINH 0 KOJTUYECTBY, Macce
wi 00BbEMY HCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHATHS «IO0JIs1», KOTJa MCXOJHOE BEIIECTBO JaHO B BHUAE PacTBOpa C 3aJaHHOMN



MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA WIIM COACPKUT OMPENICICHHYIO 00 MPUMECEH.
MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.
® COCTAaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM YHUCIIE ¢ IpuMeHeHueM cpencts KT,
®  CaMOCTOATEIBHO 0(OPMIISATH OTYET, BKIIIOYAIOIINI ONIMCAHNE SKCIIEPUMEHTA, €r0 Pe3yJIbTaToOB, BHIBOJIOB;
® CIIOJIb30BaTh TAKOW BMJI MBICIEHHOTO (MIE€aJbHOT0) MOJEINPOBAHUS, KaK 3HAKOBOE MOJEIMPOBaHUE (Ha IMpUMEpEe YPaBHEHMM XUMMUECKUX
peaxuuii);
® pa3nu4ath 00BEM H COJEp)KaHUE OHATUH;
® pa3nauyaTh POJOBOE U BUIOBOE MOHATHS;
®  OCYUIECTBJIATH POJIOBUA0BOE OIPEAEICHUE MTOHSATHIA.

Hdemoncrpanun. Ilpumeps! ¢u3znueckux sBIEHUN; a) muiaBieHue napaduHa; 0) AU@Qy3ust NYIIHUCTHIX BEUIECTB C TOpALIEH JaMIOUYKU
HakanuBaHus. [IpuMepbl XUMHUYECKUX SIBJIEHUI: a) rOpeHHe MarHus; 0) B3aMMOJEMCTBHUE COJITHOM KHCIOTBI C MPaMOpPOM MJIM MEJIOM; B) IMOJIyY €HUE
ruapokcuaa meau (I1); T) pacTBopeHHe MOTYyYEHHOTO THUAPOKCHAA B KHUCIOTax; 1) B3aumojeictBue okcuma memu (II) ¢ cepHoil kucmotoi mpu
HarpeBaHuy; €) pa3oKeHUe MepMaHraHaTa Kaius; 5K) B3auMoIeCTBHE pa30aBIIEHHBIX KUCIOT C METaJlJIaMHU.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUs BOJBI U CIIMPTa MO0 MCUYE3HOBEHHUIO UX Kalelb Ha (UIbTPOBaJIbHOM Oymare. 4.
OxuciieHHe Meau B IUIAMEHM CIHUPTOBKH WIHM TOpenku. 5. IfomMyTHEHHE M3BECTKOBOM BOJIbBI OT BBLABIXAEMOTO YyrieKHcioro rasa. 6. Ilomydenue
YTJIEKHUCIIOTO Ta3a B3auMOJICHCTBHEM COJIBI U KUCIIOTHI. 7. 3aMelieHne Meu B pacTBope xiopuaa meau (II) xenesom.

IpakTHyeckasi padora Ne 5.11pu3HaKyd XUMHUYECKUX PEAKITHI.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMS

VYyanuiics 10JDKEH ymems.
e oOpamarhscs ¢ J1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUH C MIPABUIIAMHU TEXHUKH 0€30TIaCHOCTH;
BBITIOJTHATH TTPOCTEUIITNE TIPUEMBI PAOOTHI C TA0OPATOPHBIM 000 PYIOBAaHHEM: JTA0OPATOPHBIM IITATUBOM; CITUPTOBKOM;
HaOIIOAaTh 32 CBOMCTBAMU BEIICCTB U SBJICHUSMH, TPOUCXOISIITUMU C BEIIECTBAMU;
OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;
JIeNIaTh BBIBOJIBI [0 pe3yJibTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;
TOTOBHUTH PACTBOPHI C OTIPEICTICHHON MaCCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA;
MPUTOTOBUTH PACTBOP U PACCUUTATh MAaCCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BELIECTBA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyamuiics 1OJDKEH ymems:
CaMOCTOSITEJILHO UCIOJIB30BAThH OMOCPEI0OBAaHHOE HAOIIOIEHHE.



Tema 6. Teopusi 31eKTPOJTUTHYECKOI TUCCOMMAIMI U CBOHCTBA KJIACCOB HEOPTraHMYECKUX coenHennii (22 u)

[TonaTne 00 >MEKTPOJIUTHUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HEIIEKTPOJIUTH. MeXaHU3M IUCCOIHUAINN 3JIEKTPOIUTOB C PA3IUYHBIM
THUIIOM XUMHUYECKOH CBs3H. CTENEeHb AEKTPOIUTHUECKON qrcconranui. CUIIbHBIC U CIIA0bIe 3JEKTPOJIUTHI.

OcHOBHbIE TOJIOXKEHUS TEOPUU DJIEKTPOJUTHUECKON aucconuanuu. MoHHble ypaBHEHHUs peakuuil. YcloBUsS NPOTEKaHUS peakuuu oOMeHa
MEKy IEKTPOJIUTAMM JI0 KOHIA B CBETE€ HOHHBIX IIPEICTABICHUN.

Knaccugukamyst HOHOB U X CBOHCTBA.

Kucnotsl, ux knaccuduxanus. Juccouuanys KUCIOT U UX CBOMCTBA B CBETE TEOPHUU IJIEKTPOJIUTUYECKON Aucconuanuu. MoJiekyaspHble U
MOHHBIE YPaBHEHHUS peakluuil KuciaoT. BzaumoneicTBue KHCIOT ¢ MeTallaMU. DJIEKTPOXUMHUYECKUN psAJl HaNpsHDKEeHUH MeTayuioB. B3anmonelicTBue
KHCIIOT C OKCHJAaMU METAJJIOB. B3anmMOIENCTBHME KHCIOT C OCHOBAaHWSMM - PEaKIUs HEWTpanu3auud. B3aumonencTBUE KHUCIOT C COJIAMM.
Hcnonb3oBanne TabIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KHCIIOT.

OcHoBanusl, ux Kiaccupukanus. Jlucconmanus OCHOBaHMM M HX CBOMCTBA B CBET€ TEOPUM AJIEKTPOJUTUYECKOM JUCCOLMAIUH.
B3aumoneiicTBue OCHOBaHMM € KUCIOTaMH, KUCIOTHBIMHU OKCHJIAMU M cosisMU. Mcrnosnb3oBaHue TaOMUIlbl PacTBOPUMOCTH JJISl XapaKTEPUCTUKU
XUMUYECKUX CBOICTB OCHOBAHUH. Paznoxxenue HEPACTBOPHUMBIX OCHOBaHUU pu HAarpeBaHWMU.
Conu, wx kjaccUUKAIUS W JUCCOLMAIMS PA3IUYHBIX THMOB cosiel. CBOWCTBAa CoOJieH B CBETE€ TEOPUHU DIEKTPOIUTHUYECCKOW JAMCCOIMAIIHH.
B3anmopeiictBue colieid ¢ MeTaslaMH, YCIIOBUS TPOTEKAHWS 3THX peakiui. B3anmmonaeicTBue cojel ¢ KHUCIOTaMH, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabaUIbl pAaCTBOPUMOCTH JJISl XapaKTEePUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O06o0menre cBeieHni 00 OKCHIaX, MX KJIacCU(PUKAIMKA 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 OKHCIHUTEIHHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YpPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOIO OasiaHca.

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

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMSI :

Yyamuiics JOJDKEH ymems.

® HCIIOJIb30BaTh MPH XapaKTEPUCTUKE MPEBpAIICHUM BEIIECTB MOHATHUS: «PACTBOP», «INEKTPOJUTHYECKAsT IUCCOIUALIUSY, «IIEKTPOJIUTHD,
CHEIJIEKTPOJIUTBI», «CTETICHb JHUCCOIMAIIANY», «CHJIBbHBIC ODIICKTPOIUTBD», «CIIA0ble JJICKTPOJUTBI», «KATHOHBD), «AHHUOHBI», «KHCIIOTBI,
«OCHOBAHHUS», «COJIN», KMOHHBIE PEAKIIUN», «HECOJIe00pa3yoIlue OKCUIBIY, «COIe00pa3yolne OKCUIbI», «OCHOBHBIE OKCHJIBD, «KUCIIOTHBIC
OKCHJIbI», «CPEIHUE COJIN», «KHUCIBIE COJIN», «OCHOBHBIC COJIN», «TCHETUYECKUU pA», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY,
«OKHCIIUTENbY, «BOCCTAHOBUTEIbY, KOKUCIICHHUE)», KBOCCTAHOBJICHUEY;

® OIUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUYECKUN TPOIIECC;

® JWJUIIOCTPUPOBATH IIPUMEPAMH OCHOBHBIE IIOJIOKEHUS TEOPUU DJIEKTPOJMUTHYECKONM JIUCCOLMAIMU; TEHETHUYECKYI0 B3aUMOCBS3b MEXKIY
BEIECTBAaMU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUI — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHUIOB, KHCIOT, OCHOBAaHUN W COJIEW C TO3HIMHA TEOpUH
ANEKTPOJIUTUYECKON AUCCOLMALIMH; CYIIHOCTb JIEKTPOJIUTUYECKON AUCCOLMALMH BEUIECTB C KOBAJEHTHOW MOJIIPHOM U MOHHOM XUMHUYECKOMN



CBSI3b10; CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIL;

IIPUBOJUTE MPUMEPHl PEaKUUi, MOATBEPKIAOIINX XUMUUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJOB, KMCIOT, OCHOBAaHUI U COJIENl;
CYLIIECTBOBaHUE B3aUMOCBSI3U MEX/ly OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX BEILECTB;

KJIacCu(UIIMPOBATh XUMUYECKHE PEAKLIUU 110 «U3MEHEHHIO CTETNICHEH OKHCICHUS JIEMEHTOB, 00pa3yIOIINX pearupykoline BEIIECTBAY;
COCTaBJIATh YPAaBHEHUS NIEKTPOJIUTUYECKOW IUCCOLMALMM KHUCJIOT, OCHOBAHUI M COJIEH; MOJIEKYJISPHbIE, IIOJIHBIE U COKpAIEHHbIE NOHHbBIE
YpaBHEHHUS PEAKIHI ¢ ydacTHEM 3JIEKTPOJIMTOB; YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi, HCIOIb3Yysd METOJ 3JIEKTPOHHOIO
OanaHca; ypaBHEHHUSI PEaKIWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTH («IETIOYKe») MPEBPAIICHUH HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KIIaCCOB;

OIIPENEIATh OKUCIUTENDb U BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX;

YCTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIE CBS3U: KJIACC BEIIECTBA — XMMHUUYECKHE CBOMCTBA BELIECTBA;

HaOJI01aTh U ONUCHIBATh PEAKIIMU MEXKTy JIEKTPOJIUTAMU C IIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUU;
MIPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEILIECTB.

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;

BJIaIETh TAKUM BHUJIOM H3JI0KEHHUS TEKCTa, KaK PAcCyKICHHE;

WCIO0JIb30BAaTh TaKOW BUJ MBICICEHHOTO (MI€albHOT0) MOJEIUPOBAaHUS, KaK 3HAKOBOE MOJEIMpPOBAaHUE (HAa MpUMEpPE ypaBHEHHUH peakuuit
JMICCOLIMAIINHU, HIOHHBIX YPaBHEHUN peakIuil, MOoIypeakiiii OKUCIEHUS-BOCCTAHOBIICHHUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEeHThI U (OopMy JOKa3aTEeIbCTRA);

OCYILIECTBIISTh NPSIMOE HHAYKTUBHOE J1I0Ka3aTeIbCTBO.

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

KOHIICHTpanuu. B3auMoaeiicTBre 1MHKa ¢ cepoit, CostHOM KucinoToH, xiaopuaom meau (II). ['openne maruusi.

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

uienoyeit (rupokcunoB HaTpus uin kanusi). 10. [lomydenue u cBoiicTBa HEPaCTBOPUMOTO OCHOBaHU, Harpumep ruapokcuaa meau (II). 11. Peakuuw,
XapaKTepHbIe JUIsl PaCTBOPOB coJiel (Hampumep, s xinopuaa meau (11)). 12. Peakiuu, xapaktepHbie A7 OCHOBHBIX OKCHUJIOB (HAmpuMep, sl OKCHIa
Kampius). 13. Peakuuu, xapakTepHble ISl KUCIOTHBIX OKCHJIOB (HAallpuUMep, AJsl YTIIEKHUCIOTO rasa).

IIpakTyeckas padora Ne 6. ColicTBa KUCJIOT, OCHOBaHHM, OKCUIOB U COJIEH.
IIpakTnyeckas padora Ne 7. Penienue skCriepuMeHTaIbHBIX 3a/1a4.



IIpeameTHBbIE pe3ybTaTHI 00y4YeHUS

VYyamuiics JOJDKEH ymems.

oOpararscs ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HArpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUU C IPaBUIIAMH TEXHUKH OE30ITaCHOCTH;
BBITIOJTHATH TIPOCTEHIITNE IPUEMBI 0OpaIIeHHS ¢ JIA00pATOPHBIM 000PYI0BaHUEM: JTA0OPATOPHBIM MITATHBOM, CITUPTOBKOIA;

HaO0JI0IaTh 332 CBOMCTBAMH BEIIECTB U SIBJICHUSMH, TIPOUCXOISIIAMH C BEIICCTBAMH;

OTIUCHIBATh XUMHUECKHI IKCIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

JIeJIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJKEH ymems.
® OIpeneNsTh, UCXOd U3 yueOHOH 3a7aun, HE0OX0AUMOCTh HETIOCPEICTBEHHOTO HIIM OMOCPEOBAHHOTO HAOIIOICHUS;
®  CaMOCTOSTENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITIOATI'OTOBKU BbBIITYCKHHUKOB.

BbINYCKHUK HAYYUTCSH:
* OIUCHIBATh CBOMCTBA TBEP/IBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BBIICISA UX CYIIECTBCHHBIC TPU3HAKH;

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

* PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUH JIIEMEHT», «IPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUMU;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKHX (OPMYS M CYIIHOCTh XMMHUYECKHX PEAKIHH C MOMOIIBI0 XUMHUYECKUX
YpaBHECHUM;

* BBIYUCIIATh OTHOCUTENIBHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, & TAKKE MACCOBYIO JIOJI0 XUMUYECKOTO JIEMEHTa B COCTUHEHHSIX
JUIS OLIEHKU MX MPAKTHYECKON 3HAYHMMOCTH;

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

* KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHMSI 10 CBOWCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* NI0JIb30BATHCS TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKOH MOCYI0H;

* IPOBOJIUTH HECIOKHbIE XUMUYECKHE OMBITHI M HAONIOJICHUS 32 M3MEHEHHSIMH CBOWCTB BEUIECTB B MpPOIECCE MX MPEBpAIICHUIi; cOOTI0IaTh
MpaBUJIa TEXHUKH 0€30TIaCHOCTH MPHU MPOBEACHUH HAOIIOCHHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEIOYH, MONB3YSICh WHAMKATOPAMHU; OCO3HABaTh HEOOXOAMMOCTh COONIO/IEHUSI Mep 0e30MacHOCTH
IpH 0OpaIleHNH ¢ KUCTIOTaMH U IIEJI0YaMH.

* packpbIBaTh cMbIc nepuoaudeckoro 3akona J[. . Menneneena;



* OIMCHIBATh U XapaKTepU30BaTh TAOIUUHYIO (POPMY MEPHOIUUECKON CUCTEMbl XMMUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX AJIEP U paclpeie/ICeHUE YUCIIa 3JEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
IIEPHOJIOB NEPUOIUUECKON CUCTEMBI, a TAKKE KaJMsl U KaJIbLUs;

* pa3nauyaTrh BUJbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO IOJIIPHYIO, KOBAJEHTHYIO HEMOJSPHYIO M METAJUIMUECKYIO;

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

* BBISIBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIMYECKUX PEUIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

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

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE IMEPUOJUYECKOr0 3aKOHA M IMEPHUOJUYECKONW CHCTEMbl XMMHUYECKHUX SJIEMEHTOB
. Y. MenneneeBa; * 00bSICHATH CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMINAIBHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBHUS MMPOTEKAHNUS XUMHUECKUX PEaKIUi;

* YCTaHaBJIMBATh NMPUHAJIEKHOCTh XUMUYECKON peaKkIMi K ONPEIEIEHHOMY TUITY [0 OJHOMY M3 KJIAaCCU(PUKAIIMOHHBIX MIPU3HAKOB: 1) MO YKCIy U
COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMU (PEaKLUU COETUHEHUS, PA3JIOKEHUS, 3aMelLleH!s] 1 00MeHa); 2) MO BBIACIECHUIO WM MOTJIOIIEHUIO
TEIIOTHl (PEaKIUu DK30TCPMHUYCSCKHE U JHAOTEPMHUYECKHE); 3) 0 HM3MCHCHHMIO CTENEHEeW OKHCICHUS XHMHYECKHX 3JIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH Ipolecca (peakuu o0paTuMble U HeoOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUA SJIEKTPOJUTHUYECKON AUCCOIMALMM KUCIIOT, IIEJIOYEH, COJIEH; MOJTHBIE U COKpAIIEHHbIE MOHHBIE YPaBHEHUS pPEaKIUi
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOIYKTHl XUMHUYECKHX peakuuil 1o (opmyriaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OINpPEAEATh HCXOJHbBIE BEIIECTBA IIO
(dhopmynam/Ha3BaHUSM TIPOIYKTOB PEAKITUH;

* COCTaBJIATh YPAaBHEHUS PEaKLUH, COOTBETCTBYIOLIUX MOCIEI0BATENBHOCTH («IETOYKE») MPEBPALICHUH HEOPraHUYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB;

* BBIIBJIATD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTEIBCTBYIOIUE O IPOTEKAHUHA XUMHUUYECKON pEeaKlnuu;

* IPUTOTOBJIATH PACTBOPBI C ONPENEIEHHON MaCCOBOM J0JIEW paCTBOPEHHOTIO BELIECTBA;

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

* IPOBOJUTH KAYECTBEHHBIC PEaKLUH, [I0ATBEPKAAIOIINE HAJIMYUE B BOJHBIX PACTBOPAX BEILECTB OTIEIbHBIX HOHOB

* OIPEAEIATh NPUHAUIEKHOCTh HEOPIraHUYECKUX BELIECTB K OJJHOMY U3 N3YYEHHbIX KJIACCOB/TPYIII: METAJUIbl M HEMETAJUIbl, OKCH/Ibl, OCHOBaHHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIbI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENENSATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAHUYECKUX COETMHEHUH MO BaJICHTHOCTSIM UM CTEIIEHSAM OKHCIICHHS JIEMEHTOB, a TAKXKe 3apsaM HOHOB, YKa3aHHbIM
B Ta0JMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3UYECKUX U XMMHYECKMX CBOMCTB MPOCTHIX BELIECTB (METAIJIOB M HEMETAJIOB) M UX BBICIIUX
OKCH/JIOB, 00pa30BaHHBIX IEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;

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

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHbIE IS KAXKIO0T0 U3 KJIACCOB HEOPraHWYECKUX BEILIECTB: KMCIOT, OCHOBAHHM, COJIeH;

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

* OIIPENIENISTH BEIIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUX;

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



¢ IPOBOAUTD na60paT0pHI>1e OIBITHI, MOATBCPIKAAOINEC XUMHUYCCKUC CBOICTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB,

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYVUHMThCS:

* IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH;

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

* IOHUMaTh CMBICI M HEOOXOIUMOCTh COOIIOACHMS NpPEINUCAHUM, MpeagaraéMblX B HMHCTPYKLUSAX IO MCIIOJIb30BAHMUIO JIEKApCTB, CPEJCTB
OBITOBOW XMMHWH U JIP.;

* HCII0JIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH IIPU BBIOJIHEHUU UCCIIEI0BATEIbCKUX MPOEKTOB MO0 U3YYEHHUIO CBOWMCTB, CIIOCOOOB
MIOJIyYEHUS U pacllO3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YS CPEJICTBA YCTHON M MUCbMEHHOM KOMMYHMKAIIMH MPU paboTe ¢ TEKCTaMU ydeOHUKa
U JIOTIOJTHUTEIBHON JIUTEPATypOi, CIPaBOYHBIMU TAOJUIIAMU, IPOSBISATH TOTOBHOCTh K YBaKEHHIO MHOW TOUKH 3pPEHHUS NPHU OOCYXACHUU PE3YJIbTaTOB
BBINIOJIHEHHON paboThI;

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

* 0CO3HABaTh 3HAUYEHHE TEOPETUUECKUX 3HAHUI JUIsl MPAKTUYECKOH IeATEeIbHOCTH YEJI0BEKa;

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

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTAX NEPUOJUYECKON CHUCTEMbl XMMHUYECKHUX D3JIEMEHTOB sl OOBSCHEHUS W TMpEeIBHUJICHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HH(GOPMAIIMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YIIIyOJIeHUS 3HAHHUI 00 UCTOPUU CTAHOBIICHUSI XMMUYECKON HayKH, €€ OCHOBHBIX
MOHATHH, MEPUONYECKOr0 3aKOHA KaK OJIHOTO M3 BaXXHEHIIINX 3aKOHOB MPHUPO/IbI, @ TAKXKE O COBPEMEHHBIX JOCTH)KCHUAX HAYKU U TEXHUKU.

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HIOHHBIE YPAaBHEHUS IO COKPAIEHHBIM HOHHBIM YPaBHEHHUSIM;

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

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUYECKOMN peakilnu;

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

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

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENIbHBIE WJIM BOCCTAHOBHUTENbHBIE CBOWCTBA C Y4ETOM CTENEHEH OKHCIIEHUs
3JIEMEHTOB, BXOSIIUX B €T0 COCTAB;

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

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKUE MPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE MPAKTHYECKOE 3HAUCHHE.




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. Bemectsa.
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 popmysbl. OTHOCUTEIbHAS ATOMHASI U MOJICKYJISIpHAsT 14
Macca.
6 IIpakTnyeckas padora Ne2. «HabmoneHue 3a ropsei cBe90in» 1y
Hucrpykrax Th
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB. (7q)
7 OcHoBHBIE cBefieHUs 0 cTpoeHuH atoMoB. CoctaB aToMoB. V30TOMBI. lu
CTpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB.
8 lu
9 Honbl. MoHHAst XUMHUYECKAs! CBA3b. lu
10 KoBaneHnTHas CcBA3b. 1u
11 Merannndeckast XUMHUYECKas CBSI3b. 1u
12 OO0o6uieHNe U cUCTEMAaTH3aIMS 3HAHUH 110 TeMe: « ATOMBI XUMHYECKUX la
JIEMEHTOBY»
13 KonTposabHast paGora Nel 1o TeMe: «Amombl XuMU4ECKUX 31eMEHmMO6» 1u
Tema 3. IIpocThie 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: «Moapusbiii 00bem 24308, KOIUUECNEO 1q
seuecmear.
Koa-Bo /laTa npoBeaeHus
Ha3Banue TeMbl ypoka 4acoB IIpumeyanue
Ne
«a» «0»
n/n
Tema 4. CoennHeHHEe XUMHYECKHUX JJIEMEHTOB. (16q)
19 CrereHb OKHCIICHHUS. 1q
20 Bakneiinme kiacchl OMHAPHBIX coequHeHi. OKCUIbL. g
OcHOBaHWUsI.
21 1a
Kucnortsr.
22 1a
23 | Conn. 1g
24 CocraBnenne Gopmy corei. 19
25 O06001IeHre B CHCTEMAaTH3aIls 3HaHWH 110 TeMe «BakHeme 1
KJIacChl OMHAPHBIX COCTMHECHUI 9
AMopdHBIe 1 KpHUCTaUIMYECKUE BelecTBa. Kpucrammnmaeckue
26 PEIIEeTKH. 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 3a1a4 Ha HaXOXKJIEHUE MACCOBOM JIOJTM 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 CHCTeMAaTH3alus 3HaHui 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 SBJICHUS. XUMUYCCKUE PEAKIUU. 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

Tunbel XUMUYECKUX PEAKIUMN.
41 la
42 Tunbl XUMAYECKUX PEAKIIMi Ha MPUMEPE CBOMCTB BOJIBI. 1u
43 CKopoCTh XUMHUECKUX peakmuii. KaTtanm3aTopsl. 1u
44 IIpakTHyeckasi padora NeS, 14

« ITpuzHaku xuMuueckux peakiuin» Uucrpykrax Th

OO6o001IeHIE B CHCTEMAaTH3aIHs 3HAHUH 10 TeMe «M3menenusl,
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 PacTBOpenme kak GpU3NKO — XUMHUYECKUH Tpouecc. THrbl
pactBopoB. IloBTopHEIM MHCTpYKTaX 110 T.b. I
48
OnekTponutuieckas auccoruarms (/1) lu
49 | Ocuosublie nonoxenus Teopuu DJI. (TD]I) 1a
50 | MonHbIe ypaBHEHUS peakiuit 14
51 VYcnoBus NpoTeKaHUs XUMUYECKUX PEAKLUN MEXAY pacTBOpaMu 14
3IEKTPOIUTOB 0 KOHIIA
52 Kucnorsl, ux xnaccuuranms. 1g
CBoiicTBa KHCIIOT.
53 lua
54 OcHOBaHUs, UX KJIacCH(PUKAITH. la
CBoiicTBa OCHOBaHUH.
55 lu
56 Okcubl, BX KiacCH(UKAIUSI U CBOWCTBA. lu
Coinu, UX CBOMCTBA.
57 lu
I'enerndeckas cBA3b MEXIY KTaCCAMU HEOPTAaHUIECKUX
58 | coenuHeHHIA. 14
59 IIpakTHyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBaHUH, lu
OKCHJIOB U conei». Mucrpykraxk Th
O06o0menre ¥ cucTeMaTH3alus 3HaHMI 110 Teme: «PacTBopeHue u
60 PacTBOPBI». lu
61 OxucnutenbHO-BoccTaHOBUTENBHEIE peakiuu (OBP).

la




62

Cocrasnenue aiekTponHoro 6amnanca 8 OBP. lg
63 CaolicTBa IPOCTHIX U CI0XKHBIX BemecTB B cBete TOJl u OBP 1g
64 I[pakTuyeckas padora Ne7. PereHne 3KkCriepuMEHTATBHBIX lu
3aaa4 o teme: «OBP» Uucrpykrax Th
65 O0001IeHYe U CUCTEMATU3alUs 3HAHUI 110 TeMe «PacTBopeHue.
PactBoprl. CBOICTBa pacTBOPOB JIEKTPOIUTOB, MOHHBIE 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 [ToBTOpenune | Jloma
YpOKa | ypoka | Marepuaina - IHEee 3anmanus, popmupyromme YY ]|
1o 1o yec 3az1a- Hcnons3oBa-
npen- | Teme TBO HHE peryns- | mo3HaBa- | KOMMYHHU- | JJMYHOCT Hue UKT
MeTy ya- TUBHBIE | TENbHBIC | KATUBHBIC | HBIC
COB
Tema 1. BBenenue B xumuio (6 yacon)
1 1 BBoanslii nHCTpYyKTaX o Th 1 Ousuyeckne | 81, ®opmu- | ®opmu- | Popmu- dopmu-
npu paboTe B KaOMHETE XUMUH. CBOWCTBA, yrp. 4 | poBaHuEe | pOBaHHE | pOBaHHUE poBaHUe
[Ipeamer xumun. BemecTsa. busngeckoe MOHSATUSA | YMEHHUS | YMCHHS WHTEpeca
TEJ0 0 XuMuu | HaOmozga | pabotath | K
2 2 [IpeBpamenus Bemects. Posb 1 Odwusnueckue | 82,3 |uee Tb, B Iapax, HOBOMY | BupryanbHas
XMMHH B KU3HU YEJIOBEKA. CBOMCTBa poJiu B Jienath OTBEYaTh | mpeaMe- | maboparopusi
3 3 IIpakTnyeckue padorpr: Nel. |1 ATtom c.174 | *xu3HU BBIBOJIBI | HA Ty. [IpesenTanus
«[Ipuémsi YyelioBeKa | mpu BOIIPOCHI
oOpareHus ¢ 1abopaTOPHBIM MIPOBEAE | YUUTEI,
000pyTOBaHUEM HUU yMeHHe
4 4 [Tepuoanueckas cuctema 1 84 OMBITOB, | MCIIOJIB30-
XUMUYECKUX 31eMeHTOB J[. 1. YMEHUS | BaTh
Meunneneesa. 3Haku paboTarh | XUMHYECK
XUMHUYECKUX DIIEMEHTOB. C KHUTOW | Wi 5I3BIK,
5 5 Xumuueckue GopMyIIbL. 1 Haumenpmee | 85 uc ymeHue
OTHOCHUTENbHAsT aTOMHAsA U oO1ee yIIp. nepuoau | paboTarh
MOJIEKYJISIpHAsi Macca. KpaTHoOE, 14 YCCKOi c
aTtom, cucTe- XUMHYEC-
MOIJIEKYJIa MOH. KOM
MIOCY/ION.
6 6 IpakTuyeckue padorpr: Ne2. |1 C.180
«HaOmronenue 3a ropsieit
CBEUYOID)
Tema 2. ATOMBbI XHMHYECKHX 3JIeMeHTOB (7 4acoB)
7 1 | OcHoBHBIE cBENIEHNS O |1 | Atom. 86,7 | ®opmu- | ®opmu- | dopmu- | ®opmu- | ITpesentamus




CTpoeHur atoMoB. M30TOmbI Crpoenue pOBaHHE | pOBaHUE | POBAHUE poBaHUe
siIpa atoMa MOHITHIA | YMEHHUS | YMEHUs WHTEpeca
8 2 CrpoeHue IEeKTPOHHBIX 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 xuMmuueckas 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 MeTtannmnueckas XuMU4ecKas 812 B TENLHON [Ipe3enTanms
CBS3b. XAMHIO. uHpopma
12 6 O0o0IIeHre U CHCTeMAaTH3aIINS 84-12 11 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. Komnuectso | 816, TBE poii.liepu | CiylaTh
BEIIIECTBA 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 XuMu4yecknx 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 «Baxneiue PHUTE
KJ1aCChI 6I/IHapHI>IX COGHHHGHHﬁ)) OCHOB
HbIE
HOHSAT
ust
TEMBbI
26 8 AmopdodHnsle u kpuctauindeckue | 1 AToMm. 8§22 IIpesenTanus

BelecTBa. TUMbI

Mounekyia




KPpUCTATNIMYCCKUX PCIICTOK

dusnueckoe

TEJO.
duznyeckue
CBONCTBA

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

28 10 IMpakTuyeckas padora Ne3. C.181

«AHaJIN3 MOYBBI U BOJBI»
HNucrpykraxk Th

29 11 MaccoBast 1o/ KOMITOHEHTOB B CwMmecu. 824,

CMECH. Hucrtele yIp.
BEIIECTBA 2,4,

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

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

33 15 O600I11IEHNE U CHCTEMATH3AIHS
3HaHHUH o TeMe: «CoeTmHEHUS
XMMHUYECKUX DJIEMEHTOBY.

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

pUTH
OCHOB
HEIC
TTOHSAT
ust
TEMBI

Tema S. U3meHenus, Nnpoucxosilye ¢ Beuecrsa 2 4acoB)

35 1 DH3HYECKHE SBICHUS B XHUMHH. Cnoco0bl 8§25, ®opmu- | YMenue | YMmeHue VYmenne | IIpesenranus
pazneneHus ymp. 3 | poBaHue | paboTaTh | BECTH UHTETPHU
cMecei MOHATHH | C JIHAor, poBathb

36 2 XHUMHUYECKHE SBICHHS. 826 0 yuyeOHU- | paboTaTh | MOJy4eH

XUMHYECKHE pCaKnuu.




37 3 3aKOH COXpaHEHMs MacChl 1 827, XUMHUE- | KOM, B I1apax, HBbIE IIpesenTanus
BEIIECTBA. XHMUYCCKHIE yIp. CKHUX nepuoau | paboTarth | 3HAHUA 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
Mmacca. nucaTh MOM
Monspasliit peakuuu | paccras-
00beM u JeHUS

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

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

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

yIp. peaKknuu- | HUsX;
2,6 ax. YMCEHHE

44 8 IpakTuyeckas padora Nes. 1 C.183 AHTCIpU
« HpI/I3HaKI/I XHUMHYCCKUX POBaTh
peaknuii» Uucrpykrax Th 3HAHUA

45 9 O060011IeHIE U CUCTEMATU3ALMS 1 Peakmun §25- u3
3HaHUU 10 TeMe «H3meHenus, paznoxenus, | 32 dsukn
npoucxod;m;ue C seugecmeamu, COCIUHCHMS, TToBTO B

oOMeHa, pUTH XUMHIO.
3aMEIIEeHUsl | OCHOB

HbIE

HOHSAT

ust

TEMbI

46 10 KonTtpoabnas padora Ne3. o 1
TEME <(H3M€H€Huﬂ, 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
Xumpdeckuii npouecc. Turbr CBS3b. pOBaHME | OBaHWE | BaHHWE OBaHHe
pacTBOpoB. I10BTOpHBII KoBanenTtHas NOHATUN | YMEHUA | YMEHUS YMEHUSA

nHCcTpykTax mo T.b.




HETIOJISIpHAS
Y MOJIIPHAS
cBs3b. MoHEBI
48,49 | 2,3 DIEKTPOIMTHYECKAs AUCCOIUAIIUS Kucnora 835-
(BM) u teopust D] 36,
yop.
1,4,5
50 4 HoHHble ypaBHEHHUS PEAKIMIA OcHOBaHue 837,
ymp.2,
5
C.237
51 5 VY CaoBust MPOTEKAHUS XMMHYECKUX §32,3
peaKkuuii MeX1y pacTBOpamMu 7
3JIEKTPOJTUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnors B cBeTe TD/] 838,
yup.
3,4
54-55 | 8-9 Ocnosanus B cBete TD]] 839,
yup.
3,5
56 10 Oxcunpl, nX KIacCu(UKaIMs | 840
CBOIICTBA. ymp. 3
57 11 Conm, uX CBOMCTBA. 841
yIIp.
2,5
58 12 ['eHernyeckas CBsI3b MEXIY 842,
KJIacCaM¥ HEOPTaHWYECKUX yIIp.
COCIMHEHHUH. 2.4
59 13 IpakTyeckasi pagora Neb. C.241
«CBoMCcTBaA KHCIOT, OCHOBAHHIA,
OKCUJIOB U coseil». Mucrpykrax Th
60 14 O000I1IeHNE U CUCTeMAaTH3aIHs TToBTO
3HaHui no teme: «PacTBopenue 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 PEAKIIHH 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 IIpakTuyeckas padora Ne7. C.242
PerieHre sKkCriepuMEHTAIbHBIX
3aga4d o teme: «OBP»
Uncrpykrax Th
65 19 O060011IEHNE U CHCTEMATH3ALMS 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 yueOHO-METOAMYECKOI 0, MATEPUAJIBHO-TEXHUYECKOT0 U HHGOPMAIITMOHHOI0 o0ecriedyeHusi 00pa30BaTeJILHOI0

npouecca.
HarypaabHbie 00bekThl. HaTypanbHbie 00BEKTHI, HCIOIb3yeMbIe B O0OYICHHH XUMUU, BKIIOYAIOT B c€0s KOJIICKIIMM MUHEPAIOB U TOPHBIX MOPOJI,
METAJUIOB U CIJIABOB, MUHEPATBHBIX yIOOPCHHUM, TIIACTMACC, KAydyKOB, BOJIOKOH U T. J. O3HAKOMJICHHE yJalTuXxcs ¢ 00pa3aMu NUCXOJIHBIX BEIICCTB,
MOJIYITPOAYKTOB M TOTOBBIX M3/IEJIHI MO3BOJISET MOTYYUTh HATJISAHOE MPEACTaBICHHUE 00 STUX MaTepHaliax, UX BHEIIHEM BHUJE, a TAK)KE O HEKOTOPBIX
(u3HYECKUX CBOWCTBaX. 3HAYUTENbHBIE Y4eOHO-TIO3HABATEIHHBIC BO3MOYKHOCTH HMEIOT KOJUICKIIMW, HW3TOTOBJICHHBIC CAMUMHU OOYYArOIIIMMHUCS.
[IpenmMeTs! U1t TaKMX KOJUIEKUUNA COOMPAIOTCsl BO BPEMS IKCKYPCUI U IPYrMX BHEYPOUHBIX 3aHATUH.
Konnexkuun #MCHONB3YIOTCS TOJIBKO JJII O3HAKOMJICHHS] y4alllMXCS C BHEIIHUM BHUJIOM U (PU3NYECKUMHM CBOWCTBAMHU HM3y4aeMbIX BEIIECTB WU
MartepuaioB. [[s mpoBeneHNUsI XUMUUECKUX OTIBITOB KOJUICKIIMU UCIIOJIb30BaTh HEIb3sl.
XuMH4YecKue peakTuBbl U MaTepuaJbl. OOpalieHre co MHOTUMH BEIIECTBAMHU TpeOyeT CTPOroro COOJIO/IEHUS MPaBWJI TEXHUKH 0€30TacHOCTH,
0COOEHHO TIPH BBITIOJIHEHHUHU OMBITOB CAMUMU ydaluMucs. Bce He00X0IMMbIe MephI MPEI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JTOKYMEHTAX U
WHCTPYKIUSAX, a TAKKE B IOCOOUSAX TSI YUUTEICH XUMUH.
Hawnbonee yacTo ucnosib3yeMble PEaKTUBBI U MaTEPHAIIBI:
1) mpocThie BelecTBa - Me/b, HATPHUil, KaJbIIMH, ATFOMHUHHAN, MarHUH, jKeJI1e30, [IWHK, cepa;
2) oxcuzapl — meau (11), kanbuus, xenesa (1), maraus;
3) KHCJIOTHI - COJITHAs, CEPHAsI, a30THAS;
4) OCHOBaHUS - THAPOKCHU/I HATPHS, THAPOKCHI KaIbIHs, 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), amomunus,
aMMOHMSI, KaJusi, OpOMUJ HATPHS;
6) opraHuyecKue COCTUHEHHS - KpaxMmall, DIUIMPHH, YKCYCHAs KHCJIOTa, METHUIIOBBIN OpaHKeBbIi, (heHoNdTaeHH, JaKMyC.
XumMnueckas J1a00paTopHas MOCyAa, annaparbl U Npudopbl. XUMHUYECKas MOCyIa NOAPA3AEIACTCS Ha JBE I'PYIIBI: JJIs BBIIOJHEHHUS OIBITOB
YYalMMHUCS U IEMOHCTPALMOHHBIX OMBITOB.
[Tpubopsl, anmapatel U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKaX XUMUH, MOJAPA3JCIAIOT HA OCHOBE MPOTEKAIOIUX B HUX (DU3MUECKUX U XUMHUYECKUX
MIPOLIECCOB C YYACTUEM BEUIECTB, HAXOIAUIMXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:
1) mpubops! st pabOTHI ¢ Ta3aMu - MOJyYeHHE, COOMpPaHne, OUYUCTKA, CYIIKa, TOTJIONICHUE T'a30B; PEaKIUi MEXy ITOTOKAMH ra30B;
2) ammapaThl U MPUOOPHI /TSI OMBITOB C YKHUIKAMH U TBEPAbIMHU BEIIECTBAMH - IICPETOHKA, (PUIBTPOBAHUE, KPUCTAIUTU3AIIUS; IPOBEICHUE PEaKIHii
MEK/ly TBEP/IbIM BELUIECTBOM U KHJIKOCTBIO, )KHIKOCTBIO U )KUJIKOCTHIO, TBEPbIMH BEIIECTBAMHU.
Bue 37011 kitaccuduKkanuu HaXoAATCs JBE TPYIIBI yueOHOM anmaparypsl:
1). nnig U3ydeHus TEOPETHUECKUX BOTIPOCOB XUMUU - WILTIOCTPAIIMS 3aKOHA COXPAHEHHUs MACChl BEIIECTB, IEMOHCTPAIIHS AIIEKTPOIIPOBOTHOCTH
pacTBOPOB, JEMOHCTpPALMS JIB)KEHHSI MOHOB B 3JIEKTPUYECKOM TIOJIE; IS M3YYEHHUS CKOPOCTH XMUMHUYECKOM PpEaKIMUd M XUMHUYECKOTO
paBHOBECHS;
2). U WIUTIOCTPAIH XMMHUYECKUX OCHOB 3aBOJCKHX CIIOCOOOB MOTY4YE€HUS HEKOTOPBIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa U T. 11.).
BcenoMoratenbHy 0 posib HTpatoT U3MEPUTEIbHBIC U HarpeBaTeIbHbIe TPUOOPHI, Pa3IHUHBIEC IPUCTIOCOOTCHHUS TSI BBITIOJTHEHUS OIBITOB.



Mopenau. OO0beKTaMu MOJEIUPOBAHUS B XUMUH SIBIISTIOTCS aTOMBI, MOJICKYJIBI, KPUCTAJUIBI, 3aBOJICKHAE alapaThl, a TAKXKE MPOUCXOASIINE MPOIIECCHI.
B npenogaBanuy XUMHUH MCTIONIB3YIOTCS MOJCTH KPUCTAIUTMYECKUX PEIIETOK anMasa, rpaduTta, cepel, pocdopa, okcuna yraepona(lV), nona, xenesa,
Meau, maraus. Habopel Mozeneil aToMOB /17151 COCTaBJIEHMSI IIAPOCTEPHKHEBBIX MOJIEIEH MOJIEKYII IIPH U3yUYEHUU OPraHUYECKON XUMUU.

YuyeOHble moco0usi Ha Me4yaTHOH ocHoOBe. B mporecce o0ydeHHsT XUMHH HCIOJIB3YIOTCSA CIEAYIOMIME TAOIUIBI MOCTOSHHOTO ASKCIIOHHUPOBAHHUS:
«[lepuomuyeckast cucremMa xumuueckux dsnmemeHToB JI. WM. MenneneeBa», «Tabmuma pacTBOPHUMOCTH KHUCIIOT, OCHOBAaHHUH M COJCH», «IJIEKT-
POXHUMHUYECKUH Psii HAIPSHKEHUA METAJLIIOBY.

Jlnisi opraHM3alil CaMOCTOSITENIFHOM PadOThl OOYdYaIOMIMXCSl HAa YPOKax HCIIOJB3YIOT Pa3HOOOpa3HbIE TUAAKTUYECKHE MaTepHalbl: TETPaad Ha
MeYaTHOM OCHOBE, KApTOYKW C 33JlaHUSAMH Pa3HOM CTENEHU TPYAHOCTH JIA HU3y4EHHUs] HOBOTO Marepuasa, CaMONPOBEPKU U KOHTPOJIA 3HAHUUN
yUaxcs.

JKPaHHO-3BYKOBbIE CpeAcTBa 00y4YeHHsl. DKpaHHO-3BYKOBBIE IMMOCOOHS JIENATCS Ha TPU OOJIBIINE TPYNIBI: CTaTUYHBIC, KBa3WIUHAMUYHBIE H
nuHaMuuyHble. CTaTHYHBIMU DKPAHHO-3BYKOBBIMU CpPEACTBAMU OOYUEHHUs! SIBISIOTCA AUadUIbMBI, TUATO3UTUBHI (CIalIbl), €IMHUYHbBIE TPAaHCTIAPAHTHI
s rpadomnpoekropa. Cepun TpaHCHApaHTOB MO3BOJISIOT UMUTUPOBATh JIBKEHHUE IyTEM IOCJIEI0BATEIbHOTO HAJIOKEHUSI OJTHOTO TpaHCIIapaHTa Ha
npyroii. Takue cepur OTHOCST K KBa3UIMHAMHYHBIM KPAHHBIM MOCOOHSIM.

JIuHAMUYHBIMU DKPaHHO-3BYKOBBIMU TOCOOUSIMH SIBJISIFOTCST TPOW3BEJCHUS KHHEMaTorpada: IOKYMEHTAJIbHOTO, XPOHHUKAIHHOTO, MYJIbTHILIH-
KaroHHOTo. K 3TOM ke rpyrme OTHOCITCS SKPaHHO-3BYKOBBIE CpeACTBAa OOy4YEHHUS, IS TPEAbSBICHUS WHOOPMAIMU KOTOPHIX HEOOXOoauMa
KOMIBIOTEPHAsT TEXHUKA.

Texnuyeckue cpeacra o0ydyeHusl. [Ipy KOMIUIEKCHOM HCHOJB30BAaHUU CPEICTB OOy4YEHHS] HEM30EKEH BOIMPOC O BO3MOXHOCTH 3aMEHBI OJHOTO
MoCcCOOusl APYruM, HampuMep JIEMOHCTPAIMOHHOTO MM J1a0OpaTOPHOTO OMbITa €ro Hu3o0pakeHueM Ha skpaHe. Mubopmarus, conepramiascs B
SKpaHHOM TMOCOOWH, MpPEJCTaBisieT COOOM JIMIIbL OTPaXEHHE PEeaJbHOr0 MHUpa, U MOATOMY OHA JIOJDKHA HMMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyvarormuxcsi. B mpotuBHOM ciydae (opMupyroTcs HemnpaBwibHbIE M (popmanbHbie 3HaHHUSI. OCOOEHHO OmMacHO (OPMUPOBAHUE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTaBICHUMN, IOCKOJIBKY SKPAHHOE MPOCTPAHCTBO U BPEMs 3HAUMUTEIBHO OTIMYAOTCS OT PEAIBHOIO MPOCTPAHCTBA
U BpeMeHH. DKpaHHOE I0coOHe HEe MOKET 3aMEHUTH cO0011 peanbHbIH 0OBEKT B MPOLIECCE €ro MO3HAHUS BBUIY TOTO, YTO HE MOKET OBITh HICTOYHHKOM
YyBCTBEHHOI'O OIIbITa O CBOMCTBAaX, CYHIECTBEHHBIX IIPU M3YYEHHHM XMMHU: LIBETE, 3allaxe, KPUCTANIMYECKOM CTPOEHUU U T. 1. B To ke Bpems npu
HAJIMYUU y YYalUXCAd JTOCTATOYHBIX YYBCTBEHHBIX 3HAHUN HA HEKOTOPHIX 3Tamax OO0y4eHHs] BOCIPOM3BEICHHE XUMHUYECKOTO OIbITa B 3KPaHHOM
MOCOOMH MOXET OBITH OOJIee 11e7IeCO00pa3HbIM, UEM €ro MOBTOPHAs JEMOHCTpPALIUS.

Ilnanupyembie pe3yJabTaThl H3yYeHHUs Y4eOHOr0 MpeaMeTa.

B pe3ynbraTe n3yueHuss XauMuu Ha 6a30BOM YPOBHE YUEHUK JOJIKEH
3HATH/MIOHUMATD:

® XHMHYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKHX AJIEMEHTOB, (OPMYIIbl XUMUYECKUX BEIIECTB, YPAaBHEHUSI XUMUYECKUX PEAKIIHil;

® BAXHEHIINE XUMHYECKHE MOHATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE AaTOMHAsl U MOJIEKYJIsipHasi MacChl, HOH,
aJUIOTPOIIHSL, U30TOIbI, XUMUYECKAsL CBA3b, JIEKTPOOTPULIATETbHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII
00BeM, BelIecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI, PACTBOPHI, IIEKTPOIUT U HEDTEKTPOIIUT, SJICKTPOIUTUYECKAS JUCCOLIUAITNS,
OKHUCJIUTEThb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIEHHE, TEIJIOBOH 3((}eKT peakuuu, CKOPOCTb XUMHUYECKOM peaklud, KaTajus,
XUMHYECKOE paBHOBECHE, YTIEPOIHBIN CKeJeT, (QYHKIIMOHANBbHAS TPYIITa, H30MEpPHs, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUSI MACCHI BEIIECTB, IOCTOSHCTBA COCTaBA, IEPUOIUUECKHUMN 3aKOH;



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

e BaXHEHIIME BEIIECTBA U MaTepHallbl: OCHOBHBbIE METAJUIbl M CIUIABBI; CEpHAs, COJIAHAsA, a30THAsl M YKCYCHas KUCJIOTHI; IIEJI0YH, aMMUAK,
MUHEpaJIbHbIE YAO0OpeHHs, METaH, STWJICH, aleTHJIeH, OEH30JI, ATaHOJ, XHPBI, MbLJIa, TIIIOKO3a, Caxapo3a, KpaxMmal, KJIeT4aTKa, OeiKH,
HCKYCCTBEHHbBIE U CUHTETUYECKUE BOJIOKHA, KaydyKH, [1JIaCTMACCHI;

yMeThb:

e Ha3pIBATh: 3HAKU XUMUYECKUX JIEMEHTOB, U3yUEHHbIE BELIECTBA [10 «TPUBHAIBHOI WIIM MEXAYHAPOAHON HOMEHKIATYPE;

e OmpefessiTh: BAJICHTHOCTh U CTENEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, THUI XMMHUYECKOH CBSI3M B COEIMHEHMSX, 3apsi/i MOHA, XapakTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTUHEHHM, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BEIIECTB K Pa3IMYHBIM KilaccaM
OPraHU4eCKUX COCTUHECHUN;

e XapaKTepHU30BATh: 3JIEMEHTHl MajblX MEPUOJIOB MO HX IMOJOXKEHUIO0 B mnepuoauueckoi cucteme [[.M.Menneneepa; obumue XuMHUECKHE
CBOMCTBa METAJIOB, HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPraHMYECKUX W OPraHMYECKHX COEJMHEHUH; CTPOEHHE M XMMHUYECKHE CBOICTBa
M3Y4YEHHBIX OPraHUYECKUX COECTUHEHUI;

e O0bSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HUX COCTaBa W CTPOCHMS; MPUPOAY XUMUYECKOW CBSI3M (MOHHOW, KOBAJIEHTHOM,
METaJJTINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKUM U MOJIOKEHUS XUMHUYECKOT0 PABHOBECHUS OT Pa3JIMYHBIX (PAKTOPOB;

¢  BBINOJHATh XUMUYECKUI SKCIIEPUMEHT IO PACIO3HABAHUIO BaKHEMIINX HEOPraHWYECKHX (KHUCIOpOJ, BOJAOPOJI, YIJIIEKUCIbIN ra3, aMMHUak,
PacTBOPHBI KUCIIOT U IIEJI0YEH, XJIOpUA-, CyabdaT -, kapOoHAT-UOHBI, HOHBI aMMOHUSI) ¥ OPTaHUYECKUX BEIIECTB;

¢ BBIYMCJIATH: MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIeMEHTa Mo (opMmylie COeTUHEHHs, MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UM MacCy peareHTOB WM MPOIYKTOB PEaKIUH.

® MPOBOAUTH CAMOCTOSITENbHBIN MOMCK XUMUYECKOW HH(POPMAIIMK C UCHOIB30BAHUEM Pa3IMYHBIX HCTOUYHHUKOB (HaAY4YHO-TIOMYJSPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); HCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ui 00pabOTKH M Hepeqadyd XUMHYECKOH
WH(pOpMAIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

®  HCHOJB30BaTh NPUHOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOM 1esiTeJIbHOCTH U NOBCEAHEBHOM 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'PAMOTHOTO MOBEJAEHUS B OKPYXKAOIIEH cpelie;

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

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

® [IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPALIMU B OBITY U 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 yrBepxaenuu u BBeneHuu B aeiicteue ®I'OC cpennero( momHoro) odmero ooOpa3oBaHus

9. Ilucemo MuHnucrepcTBa obpasoBanust v Hayku P® ot 19 ampenst 201 1r. Ne03-255 «O BBenenuu ¢enepaibHbIX FOCYAapCTBEHHBIX 00pa30BaTENbHBIX
CTaHZAapTOB 00IIEero oOpa3oBaHUS»

©



10. IIpuxa3z Munobpuayku Poccuu ot 7 uronst 2012 1. Ne 24480 «O6 yrBepkaeHNH (eaepalbHOr0 rocy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpennero (TIOTHOT0) 00IIero o0pa3oBaHUs»

11. ®enepanbpHOro rocyAapcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO 001Iero oopasoBanus (mpukas MuHHCTEpcTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®eneparuu ot 17 nexabps 2010 r. Ne 1897)

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

Pexomenayemas aureparypa.
1. Jlutepartypa, MCHIOJIb3yeMasi yYUTeJIeM:

- OCHOBHas 1umepamypa
1. l'abpuensu O.C. [Iporpamma kypca xumuu 1 8-11 kimaccoB oOmeoOpazoBaTenbHbIX yupexaeHuid. — M.: JIpoda;

2. I'abpuensna O.C. Xumus: § kacc : ydeOHHK 11 001ieo0pazoBarenbHbIX yapexaeHuit. — M.: Ipodga., 2016 T

- OONONHUMENbHAS TUMepamypa

1. Tabpuensu O.C. U3yuaem xumuro B 8 ki.: nuaaktudeckue matepuaisl / O.C. 'abpuensa, T.B. CmupnHoBa. — M.: biuk 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., Buckob6oitaukoBa H.I1., fAmykoBa A.B. Hactonbnas kaura yuantens. Xumus. 8 ki1.: Meroandeckoe mocooue. — M.: [Ipoda;

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

5. Anxumuk (http://www.alhimik.ru/) - ogMH M3 JIy4IIUX CAMTOB PYCCKOSA3BIYHOTO XUMHUYECKOro VHTEepHETa OpUEHTUPOBAHHBIN Ha YYHTENS U
yUEHHUKa, IIperojaBaTelis U CTyACHTA.

2. Jlutepartypa, pekoMeHayeMas JIsl yYaluxcs.
- OCHOBHas 1umepamypa
INa6puensu O.C. Xumus: 8 kinace : yueOHUK j1s1 001eo0pa3oBaTenbHbIX yupexaeauii. — M.: Jpoda.
- 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 UHTEPECYETCS XUMHEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 ITy4mIMX CAaWTOB PYCCKOSI3BIYHOTO XMMHYECKOTro VIHTepHETa OpPUEHTUPOBAHHBIM Ha YUYHUTENS U
yueHUKa, IperoaBaTelis U CTyACHTA.
4. DHUMKIIONEANYECKUH CI0Baph FOHOTO XMMHKA

3. Meauapecypchbl.
— (D «Heopranndeckast XuMus», U31aTENbCTBO «Y YUTEND)
— 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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