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HHOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma y4eOHOTO Kypca MO XUMHH Uil 8 Kiacca paspaborana Ha ocHoBe PI'OC BTOpOro MoKoJIE€HHUs, MPUMEPHOH MPOTrpaMMBI
OCHOBHOTO 0011ero oOpa3oBanus 1Mo XuMuu (0a30BeIi ypoBeHB) U aBTOpckoi mporpammbl O.C. INabpuensuna (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 pazjeiiaM Kypca, MOCIeIOBATeIbHOCTh M3YUCHHUS TEM M Pa3JeNIOB C YUYETOM MEKIPEIMETHBIX M MPEIAMETHBIX CBS3CH, JIOTUKH
y4eOHOTO MpoIecca, BO3PaCTHBIX OCOOEHHOCTEH yJarnxcs.

XuMusl, KaK OJIHAa U3 OCHOBOIIOJIATAIONINX 00JIacTe €CTeCTBO3HAHUS, SIBISIETCSI HEOTHEMJIEMOM YacThi0 00pa30BaHMs IMIKOJLHUKOB. KaxkbIit
YeJIOBEK KUBET B MHPE BEIIECTB, TIO3TOMY OH JOJDKEH UMETh OCHOBBI (DYHJIAMEHTAIBHBIX 3HAHUW TI0 XUMHUH (XHMHUYECKash CUMBOJIMKA, XHMHYCCKHU e
MOHATHS, (HAaKThl, OCHOBHBIC 3aKOHBI W TEOPHH), MO3BOJISIIOIINAE BBIPAOOTATh IMPEICTABJICHHS O COCTABE BEIIECCTB, WX CTPOCHHH, MPEBPAIICHUSX,
MIPAKTUIECKOM HCITIOJIB30BAaHUH, a TakKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MHPEIACTAaBJIATH. M3ydas XUMUI0, ydamuecss Y3HAIOT O MaTepHATBLHOM
€IMHCTBE BCEX BEHIECTB OKPYKAIOIIETO MHUPa, OOYCIOBIEHHOCTH CBOMCTB BEHIECTB UX COCTABOM M CTPOCHHEM, IMMO3HABAEMOCTH W TPEICKA3yeMO CTH
XHUMHYECKUX SIBJIICHUH. V3ydeHrne CBOMCTB BEIIECTB M UX MPEBPAIICHHUNA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHHUS, a TIpaKTHYecKas paboTa ¢
BelecTBaMU (1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHocTU. Ha mpumepe Xumuum ydaiquecs: MoydaroT HPEICTaBIECHUS O
METO/1aX ITO3HAHUS, XapaKTEPHBIX T €CTECTBEHHBIX HAYK (IKCIIEPUMEHTATEHOM U TEOPETUICCKOM).

PaGouas mporpamma yyeOHOTO Kypca XMMHUH JUIsl 8 Kjlacca COCTaBJIeHa Ha OCHOBE [IpumepHO# mporpaMMbl OCHOBHOTO 00ILIEro 00pa30BaHUs
1o xuMuu (0a30BBIM YPOBEHB) U MPOTPAMMBI Kypca XUMUH JIJIsl ydaluxcs 8 kiaaccoB oOmieoOpazoBarenbHbIX yupexaenuii aBropa O. C. ['abpuensna
(2010 roma).

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

Copep:xaHue MporpaMMbl HaNPaBIECHO HA OCBOEHHUE YYalIUMUCS 3HAaHUM, yMEHUI 1 HaBBIKOB Ha 0230BOM YpOBHE.

Iesim u3ydeHus: XUMUHM B § KJ1acce:

* OCBOCHHE BaXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHSATHUAX U 3aKOHAX XUMUHU, XUMUYECKON CHMBOJIHKE;

* OBJIaJIcHUE YMEHUSIMHU HaOJI0aTh XUMHUYECKUE SBJICHUS, MPOBOJUTh XUMHYECKHI IKCIEPUMEHT, MPOU3BOJAUTh PAaCUe€Thl HA OCHOBE XUMHUYECKHX
(dhopMyI BEUIECTB ¥ YPAaBHEHUN XUMHUECKUX PEaKIIMii;

* pa3BUTHE [O3HABATEJIBHBIX HWHTEPECOB M HWHTEUICKTYaJIbHBIX CHOCOOHOCTEH B MpoOLEcce MPOBEICHUS XHUMHYECKOIO JKCIEPHUMEHTa,
CaMOCTOSITEIILHOTO MPUOOPETEHUSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH NMOTPEOHOCTAMU;

* BOCHHTAaHHE OTHOIICHHUS K XMMHH KaK K OJTHOMY U3 (DyH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIe4eTI0BEUECKON KyIbTYypHI;

* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUW W YMEHHH Ui O€30MacHOr0 MCIOJIh30BaHUS BEIECTB W MATEpUANOB B OBITY, CEbCKOM XO3fiCTBE U Ha
MIPOM3BOJICTBE, PEUICHUS MPAKTHUYECKUX 3a7ad B TMOBCEAHEBHOW JKU3HU, MPEAYNPEKICHUS SBICHUI, HAHOCAMIMX Bpea 3J0POBBIO UeJIOBEKa U
OKpy»Karolei cpeze.

3agauu:
1.CdhopMupoBaTh 3HaHHE OCHOBHBIX MIOHATUN U 3aKOHOB XHMHH;
2. BocmnuThIBaTh 00IIEYEIIOBEYECKYIO KYIbTYPY; 3. Yuurth HaOMOaTh, MPUMEHSTH MOTYYCHHBIE 3HAHUS Ha MPaKTUKE.

JINYHOCTHBIMH pe3yJbTaTaMi U3YYCHUA ITPEAMETA «Xumus» B 8 Kitacce SIBIISIOTCS CJICAYHOIINEC YMCHUA:



® 0CO3HABATh €JMHCTBO M IIEJIOCTHOCTh OKPYXAIOIIEr0 MHUPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH HAa OCHOBE JOCTHKEHUN
HayKH;

® [IOCTENICHHO BBICTPaUBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHME: OCO3HABaTh NOTPEOHOCTh M FOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM
4lCJIe U B paMKaX CaMOCTOSITEJIbHOM JIESTEIIbHOCTH BHE LIKOJIBI;

® OLICHMBATD )KM3HEHHBIC CUTYALlUU C TOUKU 3peHHs 0€30MacHOTO 00pa3a KU3HU M COXPAaHEHHS 3I0POBbS;

® OLICHMBATDH HKOJIOTUYECKUI PUCK B3aUMOOTHOILIEHHUH UeloBeKa U IPUPOIbI.

¢ GOpMHPOBATH JKOJOTHYECKOE MBINUICHNE: YMEHUE OLEHUBATh CBOIO JICATEIBHOCTh U MOCTYIKH JPYTUX JIIOJICH ¢ TOUYKU 3PEHU S COXPaHEHHS
OKpYXKaroIllel Cpe/ibl - FapaHTa >KM3HU U O1aronorydus JroAed Ha 3eMile.

MeTtanpeaMeTHbIMHU PE3yJIbTaTaMU U3yYCHUS Kypca « XUMHUsD) SBIIETCS (OPMHUPOBAHNE YHHUBEPCABHBIX YueOHbIX aercTBuil (YV /).

Pecynamuenvie YVII.
® CaMOCTOSITENIbHO OOHApYXUBATh U (OPMYIUPOBATH YIEOHYIO NTPOOIEMY, ONIPEAETATH 1IeJlb yUeOHOM 1eATeNbHOCTH;
® BBIJIBUTaTh BEPCUU PEICHUs IPOOIEeMbI, 0CO3HABAaTh KOHEYHBIN pe3yabTaT, BEIOMPATh U3 MPEUIOKEHHBIX U UCKAaTh CAMOCTOSTENIFHO CPENICTBA
TOCTIIKEHHUS TIEJIH;
® COCTaBJIATh (MHIMBUIYAJIbHO WM B IPYIIIE) IUIAH PelIeHUs TPoOIeMbl;
e paboTasi 110 IJIaHy, CBEPSTh CBOM JACUCTBUS C IENBIO U, TPH HEOOX0AUMOCTH, HCIIPABIISTH OIIMOKH CaMOCTOSITEIIHHO;
® B IMAJIOTE C YUYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BEIPAOOTAaHHBIC KPUTEPHH OIICHKH.

Tloznasamenvuvie YV/I:

® aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH M 00001IaTh (PAKTHI U SBJICHUS. BBISBIATH MPUYMHBI U CIICACTBUS MPOCTHIX SIBICHUH.

® OCYIIECCTBIISTh CPABHEHUE, KIIACCH(DUKAIINIO, CAMOCTOSTEIILHO BBIOMPAsi OCHOBAHUS M KPUTEPHUH TSl YKa3aHHBIX JIOTHYECKUX OTICpAIHii;

® CTPOHUTH JIOTHIECKOE PACCYXKACHUE, BKITIOYAIOIIEE YCTAHOBJICHNE TIPUYNHHO-CIICICTBEHHBIX CBSI3EH.

® CO3JIaBaTh CXEMATHYECKHE MOJICIH C BBIJICIICHIEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISITh TE3HCHI, PA3JINYHBIC BUIBI IIAHOB (ITPOCTHIX, CIIOKHBIX U T.II.).

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

® YMETh OIPENENATh BO3MOXKHBIE UCTOYHUKHA HEOOXOJUMBIX CBEICHHH, MPOU3BOAUTH MOUCK HH(MOpMAIMH, aHAIM3UPOBATh M OLECHUBATH €&
JOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CamocCTOsITeIbHO OPraHU30BBIBATH YUYCOHOE B3aUMOJICHCTBHE B TPYyHIE (ONMpenessaTh OOIIMe eI, PacIpeleiaTh POJIH, JOTOBAPUBATHCS JIPYT C
JIPYroM | T.JL.).

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



- HAXOJIUTh YEPThI, CBUACTEIHCTBYIONTUE 00 OOMINX MPU3HAKAX XUMHUYECKUX MPOIIECCOB U UX PA3THUUSIX.

® HCIIOJIb30BAHNE XUMHUYCCKUX 3HAHUH B OBITY:

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

® OOBSCHATH MUP C TOUKH 3PEHUST XUMUU:

— MIEPEUUCIIATh OTIMYUTEIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;

— pa3yinyaTb OCHOBHbIE XUMUYECKHUE MPOLIECCHI;

- OIIpEJIENSITh OCHOBHBIE KJIaCChl HEOPTaHNYECKUX BELIECTB;

- IOHUMATh CMBICIT XUMHYECKUX TEPMUHOB.

® OBJIa/ICHUE OCHOBAMH METOJIOB [TO3HAHUS, XapaAKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJIbl XUMUUECKOW HayKu (HAOJIIOICHUE, CpaBHEHUE, SKCTIEPUMEHT, H3MEPEHUE) M UX POJIb B TIO3HAHUU MTPUPO/IBI;
- IPOBOJUTH XUMHYECKHUE OTBITHI U SKCTIEPUMEHTHI U OOBSACHSTH UX PE3YJIbTATHI.
® yMEHME OLIEHUBATh MIOBEJICHUE YEIOBEKA C TOUKH 3pPEHUsI XUMUUYECKOHN 0€30MacHOCTH MO OTHOIIEHMIO K YEIOBEKY U IPUPO/IE:
- UCTIOJIb30BaTh 3HAHUS XUMUU TIPU COOTIOIEHUN TTPABUJII UCTIOJIB30BaHUS OBITOBBIX XUMUYECKUX TPETapaToB;
— pa3nnyaTh onacHble U 0e30IacHbIe BEIIECTBA.

Pabouass mporpaMmMa mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOAX0JAa. DTO JOCTUTAETCS MYyTeM BBIWICHEHUS NUJAKTUYECKOW €IUHMIIBI —
XMUMHUYECKOTO 3JIEMEHTA - U JaJbHEHIIEeM YCIOXHEHUH U PacIIMpPEHUH ee: 37eCh TAKOBBIMU BBICTYNAIOT (POPMBI CyIIeCTBOBAaHHUS (CBOOOIHBIE aTOMBI,
MIPOCThIE U CIIOXKHBIE BellecTBa). B mporpaMMe yduThIBAaeTCs peanusans MEXIPEAMETHBIX CBsizel ¢ KypcoM ¢u3uku (7 kimacc) U 6uonoruu (6-7
KJIacChl), TJ€ JAeTCsl 3HAKOMCTBO C CTPOCHHEM aToMa, XMMHUYECKOHN opraHu3anuei KJIeTKH U rmpoleccaMy oOMeHa BEeIlecTB.

OcHoBHO# (hopMOil opranuzanuu y4eOHOTO Ipolecca SBISIETCS KJIACCHO-ypOUHas cucTeMa. B kauecTBe NOMONTHUTENBHBIX (OPM OpraHu3aluu
00pa30BaTeNIbHOTO TPOIECCa HCMOIb3YETCS CHUCTEMa KOHCYIbTAIIMOHHOM TMOJAEP)KKH, WHAMBHUIYalIbHBIX 3aHATUH, CaMOCTOsITENbHas pabora
yUalxcs ¢ UCHOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaromeit ¢GopMol  KOHTPOJISI BBICTYNMAIOT MHCHbMEHHBIH  (CaMOCTOSITENIBHBIE M KOHTPOJIBHBIE pPAaOOTBhI) M YCTHBIM OIPOC

(cobecemoBanue).

HcxoaHbIMu JOKYMEHTAMMU /IS COCTABJIEHUS IpUMepa padoyeii NporpaMmbl SIBUJIUCH !

[Tpuka3z Muno6puayku ot 17.12. 2010r. Ne 1897 «O6 yrBepkaenuu u BBeaeHuu B neiictue ®I'OC OO0y

2. Tlucemo MuHnucrepcTBa oopazoBanus M Hayku PD ot 19 anpenst 201 1r. Ne03-255 «O BBeaeHuu deaepaibHbIX TOCyIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHIAPTOB OOIIEro 00pa3oBaHUs»

3. denepanbHOro rocyAapcTBEHHOT0 00pa30BaTEIBHOIO CTAaHAAPTa OCHOBHOTO 0011ero oopasoBanus (mpruka3 MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @eneparu ot 17 mexadbps 2010 r. Ne 1897)

4. TlpumepHbie IPOrPaMMBI 10 Y4eOHBIM MpeaMeTaM GeepabHOro 0a3uCHOro yueOHOro MiIaHa.

=

3a ocHOBY paboueil mporpaMmel B3sTa mporpamma Kypca xumuu st 8-11 kimaccoB o0ireodpazoBatenbHbix yupesxaeHuii (asrop O.C. ['abpuensn),
pekoMeHZioBaHHas /JlemapramMeHTOM 00pa3oBaTelbHBIX MPOrpaMM U CTaHJapToB oOmero oOpasoBaHuss MuHuctepcTBa oOpazoBanus PO,
onyOnrKoBaHHas u3aTenscTBoM «Jpoda» B 2010 roxy.
IIpennaraemble Marepuanbsl pa3paboTaHbl Ha OcHOBe aBTOpckoil mporpammsbl O.C.I'aGpuensiHa, cooTBeTcTBYOIIEH DenepanibHOMY KOMIIOHEHTY
l'ocynapcTBeHHOTO cTaHzapra ooOmero oOpa3oBaHUS M JIOMyLIEHHOW MuUHUCTEpCTBOM oOpa3oBaHuss M Hayku Poccuiickoit ®exepaunu
(O.C.I'abpuensn [Iporpamma kypca xumuu s 8-11 kinaccoB 001eo0pa3oBaTeNbHBIX YUpPEKACHUN — 2-¢ U3/1aHue, nepepadoTaHHOE U JIOTIOJIHEHHOE —
M.: Ipoca, 2010.).



ABTOpPCKOI1 TporpaMme COOTBETCTBYET YUEOHHK: « XUMHSI 8 KJIAcC»

B aBTOpCKYIO ITpOrpaMmy BHECEHBI CIIENYIOIINE U3MEHEHUS:

1.YBeJiM4eHO 4KCII0 YacOB HA U3YYEHHUE TEM:

- «BBenenue» 5 yacoB BMECTO 4 4acOB 3a CUET BKIIFOUEHUS MPAKTHUECKUX padboT Nel u No2.

Tema 3 «CoequHEHHS] XUMUYECKHIX 3JIEMEHTOB» 10 15 yacoB BMecTo 12 4acoB 3a c4eT BKIIIOUEHUS MpakTHUuecKuX padoT Ne3 u NoS.

- Tema Ne4 «M3MeHEHHS, TPOUCXOASIINE C BemecTBaMmu» 12 qacoB BMecTo 10 9acoB 3a cUeT BKIIFOUCHUS TPAKTHYECKOH paboThr Ne4.

- Tema Ne6 «PactBopenue. PactBopbl. CBOMCTBA PacTBOPOB AIIEKTPOJIUTOBY» 22 Yaca BMECTO 18 4acoB 3a CUET BKIFOYCHUS MPAKTHYSCKUX paboT Ne§,
9. IIpakTuueckast padota Ne6,7 UCKITIOUCHBI, T.K. OIBITHI U3 3TUX PAOOT MOBTOPSIOTCS B MpaKkTUIeckoil padoTte Ne8.

Takum o0pazom, npakTuyeckue paboThl, COCTABIIIOLIME TEMY 5 U TeMy 7, paclpeiesieHbl MO JIPYyruM TeMaM Kypca B COOTBETCTBUHU C M3y4aeM bIM
MaTepuaaoM (HyMepamus mpakTudeckux padot no yuebnuky O.C. ['abpuensua 2013r. w3nanus)

2.YBeJU4€eHO YHCII0 YacoB Ha M3ydeHue Bremenus mis u3ydeHnuss MHCTpyKTaxka o Th mpaBuit noBeneHns U paboThl B KAOWHETe XUMUN. Y MEHbIIIEHO
YHUCJIO YacCOB HA M3YYCHHE TeMbl | « ATOMBI XUMHUYECKUX 31eMeHTOB» ¢ 10 4acoB 0 7 4acoB, T.K. MOHATHE 00 M30TOIMAX PACCMAaTPUBACTCS HA YPOKE
«OCHOBHBIE CBEJICHUSI O CTPOEHMM aTOMOBY». YBeJMYEHO 4uciIo 4acoB Ha u3ydeHue Tembl Ne3«CoennHeHuss XUMUYECKUX 3JIEMEHTOB» B CBS3H C
TPYOHOCTSMHU B PEUICHUM 33/a4 Ha HAXOKJIEHHWE MacCOBOM JOJM BElIECTBA. YBEJMYEHO YHCIO 4acoB Ha u3ydeHue Tembl Ned «l3meneHus,
MIPOUCXOJISIINE C BEIIeCTBAMU», T.K. BKIIOUEHA TeMa O TOHSATUU CKOPOCTH XMMHUYECKON peakiMy U BO3HHUKAIOT 3aTPyJHEHHUS MPHU pacyeTax Io
YPAaBHEHUSAM XMMHMUYECKHX PEaKIMil. YBeJH4eHO YHCIIO 4acoB Ha u3zydeHue tembl NeS« PactBopenne u pactBopsl. OBP», T. K.mpoBOOUTCS romoBas
K.p. 32 Kypc 8 KJ1acca 1 BO3HHKaeT HEOOXOAMMOCTh CUCTEMHOTO 0000IIIEHHs BCETO y4eOHOTO MaTepHalia U3y4eHHOTO 3a oI,

3.3 aBTOpCKOW TpOorpaMMbl MCKITIOUEHA 4YacTh y4eOHOTO MaTepualia, KOTOPBIH OTCYTCTBYET B 00s3aTEIEHOM MHHUMYME COJCP’KaHHUS OCHOBHBIX
00pa3oBaTeNIbHBIX NMPOTpaMM JJIsi OCHOBHOM IIKOJIBI, TaK)K€ HCKIIOYEHBl HEKOTOphIE JEMOHCTPAIlMOHHBIE OMBITHI U JJabopaTopHble padOTHl M3-3a
HeZ0CcTaTKa BpEMEHH Ha UX BHITIOJHEHHE MPH 2 Yacax B HEJIENI0, TaK KaK aBTOPCKas MporpaMMa mpeaycMarpuBaeT 2/3 yaca B HeZleo.

KonkpeTHbie TpeOoBaHMsI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB ONpEAENeHbI Il KaKI0T0 YpOKa U BKIIOUYEHBI B TOYPOYHOE IUIAHUPOBAHHUE.

B noypounom mnanupoBanuu B rpade «M3ydaemble BOMPOCHD» KYpCHBOM BBIJENIEH MaTepuai, KOTOPBIA MOAJIEKHUT U3YUYEHUIO, HO HE BKIIIOUAETCS B
TpebGoBaHust K YpOBHIO MOATOTOBKH BBIITYCKHUKOB.



Temamuueckoe naanupoeéarnue no xumuu, 8 Kjacc,

(2 uaca ¢ neoenio, ecezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumMeHoBaHUE TEMBI Bcero W3 Hux
n/n 4acoB
IMpakTHyeckue padoThI Kountpoa YpPOKH
bHBIE
padoThI
1. | Tema 1.BBenenue 6 Nel,Ne2. ITpuémsbl oOpaiiieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U 4
HaOJIIOICHHE 32 TOPSIIEH CBEUOil.

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

3. | Tema 3. 5 5
IIpocTeie BemecTBa

4. | Tema 4. 16 Ne3. A”anu3 MOYBEI U BOJIBI. K.p. Ne2 13
CoenuHeHns XUMHAYECKUX Ne4. IlpuroToBiieHne pacTBopa caxapa ¢ 3aJaHHOM MacCOBOU JI0JIEH
3JICMEHTOB pacTBOPEHHOTO BEIIECTRA.

5. | Tema 5. 12 NeS5. Ilpu3Haku XUMHUYECKHUX PEAKIUH. K.p. Ne3 10
N3MeHenus, mpoucxoasume ¢
BCIIICCTBAMU.

6. | Tema 6. 22 Ne6.CBoiicTBa KHCIIOT, OCHOBAHHI, OKCHUIOB U COJICH. Hrorosan 19
PactBopenue. PacTBophi. Ne7. Penienne sKCiepMMEHTAIBHBIX 3a]1a4. K.p. Ne4
CBoiicTBa pacTBOpPOB
AEKTPOJIUTOB.
Hroro: 68 6 4 58




COAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (6 )

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsiTHE 0 XUMUYECKOM 3JIEMEHTE U (JOpPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

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

Kpartkue cBeneHus U3 UCTOpUM BOSHUKHOBEHUS M pa3ButTus xumud. llepuon amxumun. [lonarue o ¢pmnocopckom kamue. Xumus B XVI B.
PazButne xumun Ha Pycu. Posib 0TedeCTBEHHBIX YUEHBIX B CTAHOBJICHHH XMMUYECKON Hayku - pabotel M. B. Jlomonocora, A. M. Byrneposa, /1. U.
Menneneesa.

XuMuyeckasi CHMBOJMKA. 3HAKM XMMHMUYECKHX OJJIEMEHTOB U TPOMCXOXKIEHME HUX Ha3BaHUU. Xumuueckue ¢opmyibl. MHaekcsl u
ko3¢ ¢unmenTsl. OTHOCHUTENbHBIE aTOMHAs U MOJIEKYIIsIpHas Macchl. Pacuer MaccoBOM OJIM XUMUYECKOTO 3JIEMEHTa o (popMyIie BELECTBa.

[lepuoauueckas cucremMa xumudeckux aieMeHToB /. 1. MenneneeBa, ee cTpykTypa: mMaljible M OOJbIINE MEPUOIbI, TPYIIbI U MOATPYIIIIBI
(rmaBHas u moboyHas). [leproauueckas cuctema Kak ClpaBOYHOE OCOOUE IS MOJTy4YEHUS! CBEACHUNM 0 XUMUYECKUX DJIEMEHTAaX.

Pacuétnble 3agaun. 1. HaxoxxJeHue OTHOCHUTENIBHON MOJEKYISIPHOM Macchl BEIIECTBA MO €ro XUMHUYecKod Qopmyne. 2. Bpiuncienue
MaccOBOM JJOJM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro popmye.

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

IIpakTuyeckas padora Ne 2
HaGnronenue 3a ropsimeii cBeuoi.

IIpenMeTHBIE Pe3VILTATHI 00YYeHUS

VYyamuiicst TOJKEH ymems:
® UCIOJIb30BaTh NPU XAPAKTEPUCTUKE BEIIECTB TMOHATHSA: «aTOM», «MOJCKYJa», «XUMHUUYCCKUH 3JIEMEHT», «XUMHUYECKUW 3HAK, WJIH CHMBOJD),
«BEIIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOMCTBA BEIIECTBY, «XUMHUCCKUC SIBICHHUS», «(PHU3NYECKUE SIBJICHUS,
«K03(h(HULIUEHTB», «MHJIEKCBD», «\OTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTEIbHASI MOJIEKYIISIPHAS Maccay, «MaccoBasi OJIs AIIEMEHTay;
3HATh: MIPEIMETHI M3YUCHHS €CTECTBEHHOHAYYHBIX JUCIUILINH, B TOM YHCIIe XUMUU; XMMUUECKUE CUMBOJIBI, UX Ha3BaHUS U MPOU3HOIICHHE;
KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pasnuyaTh: TejJa M BEIICCTBA; XUMHYECKUI DJIEMEHT M IMPOCTOE BEIIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIOXKHBIE BEIIECTBA); TAOIUYHYIO
dbopmy Ilepuoanueckoil CUCTEMBl XMMHYECKHX JIIEMEHTOB; MOJIOKeHUE dneMmeHTa B Tabmuie [I. M. MenneneeBa, MCMONB3ys MMOHITHS
«IIEPHOY, «TPYIIAY, «TIaBHAS MOATPYINay, «IT000YHAs MOATPYIIAY; CBOWCTBA BEIIECTB (TBEP/IBIX, KUJIKHX, Ta3000pa3HbIX);
® OOBACHATH CYIIHOCTh XUMHYECKHX SIBICHUN (C TOYKM 3pEHUS aTOMHO-MOJIEKYJISPHOTO Yy4YEHHUsS) M WX MNPUHIUIHAIBHOE OTIHYHE OT
(bu3HYECKUX SBICHUN;
® XapaKTepU30BaTh: OCHOBHBIE METOJbl U3YUEHHUS! €CTECTBEHHBIX MUCIUIUINH (HAOMIOJeHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNE); BEIIECTBO IO €T
XUMHUYECKON ¢opMysie COTJIacHO IUJIaHy: KA4eCTBEHHBIM COCTaB, THUI BelIeCTBa (IIPOCTOE WM CJIO0XKHOE), KOJMYECTBEHHBIM COCTaB,



OTHOCHUTEJIbHAsI MOJIEKYJISIpHAs Macca, COOTHOUIEHHE MacC 3JIEMEHTOB B BEILIECTBE, MAaCCOBBIE JIOJU 3JIEMEHTOB B BEIIECTBE (IS CIOXKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKUTENIBHYIO U OTPHLATENbHYIO) B )KH3HH Y€JIOBEKA, apIryMEHTUPOBATh CBOE OTHOIICHHUE K 3TOW Ipolieme;

® BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MAcCy BEIIECTBA U MAaCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUSAX;
® TIPOBOJUTH HAOIIOJCHHS CBOWCTB BEIIECTB U SIBJICHUH, IIPOUCXOIAIINX C BEIICCTBAMH,
e CoONIOaTh IPAaBUIIa TEXHUKU OE30TIACHOCTH MPH MPOBEACHUN HAOIIOICHUH 1 Ta00PATOPHBIX OIBITOB.

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

Yyamuiicst JOJKEH ymems.

ONPEENATh IPOOJIEMBI, T. €. yCTaHABIMBATh HECOOTBETCTBUE MEXK Y JKEJTAEMbIM U JIEMCTBUTEIbHBIM;

COCTaBIISATh CJIOKHBIH IJIaH TEKCTa,

BJIIETh TAKUM BHUJIOM H3JI0’KEHHUS TEKCTa, KaK IOBECTBOBAHUE;

M0J1 pPyKOBOJICTBOM YUYHUTEJISl IPOBOJUTH HETIOCPEICTBEHHOE HAOJIIOIEHUE;

I0J1 PyKOBOJICTBOM y4YHUTeIs 0(OPMIISTh OTUET, BKIIOYAIOIINNA ONTMCaHie HAaOI0IEHHS, €r0 Pe3y/IbTaToB, BHIBOJIOB;

WCIO0JIb30BAaTh TaKOW BUJ MBICIEHHOTO (MI€albHOT0) MOJETUPOBAaHUS, KaK 3HAKOBOE MOJIEIMPOBAHME (Ha MpUMEpe 3HAKOB XUMUYECKUX
AJIEMEHTOB, XUMUYECKHX (HOpMyI);

WCIO0JIb30BAaTh TaKOW BUJ MaTepHabHOTO (IPEIMETHOr0) MOJEIUPOBAHUS, KaK (PU3MUYECKOE MOJIEIMpPOBaHKE (Ha MpUMeEpe MOICTUPOBAHUS
aTOMOB M MOJICKYI);

M0JIy4aTh XUMUYECKYI0 MH()OPMALIUIO U3 Pa3IMYHBIX HCTOUHUKOB;

onpenenaTb 0ObEKT U acleKT aHaJIN3a U CUHTE3a;

OIpeneNaTh KOMIIOHEHThI 0OBEKTAa B COOTBETCTBUM € aCIIEKTOM aHAJIN3a U CUHTE3a;

OCYIIECTBJIATh KAUECTBEHHOE U KOJINYECTBEHHOE OIIMCAHNE KOMIIOHEHTOB O0OBEKTa;

OIpeNeNATh OTHOIIEHUS 00BEKTA C APYTUMHU 00bEKTAMU;

OIpEeNeNATh CYIIECTBEHHbIE IPU3HAKH OOBEKTA.

Tema 2. ATOMBI XUHMHYECKHX 3J1eMeHTOB (7 u)
ATtombl Kak (hopMa CyIIECTBOBAaHUS XMMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHHMU aToMOB. [loka3aTenbcTBa CIOKHOCTH

ctpoenus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moaens cTpoeHus aToMa.

CocTraB aTOMHBIX AACP: IIPOTOHBI H HeﬁTpOHLI. OTHOcuTEeNnbHAsA aToMHasg Macca. B3anmMOCBsA3b TOHATHH «IIPOTOH», ((HCIZTPOH)),

«OTHOCHTCJIbHAA aTOMHas Macca».

HM3Mmenenue yucia IMPOTOHOB B AJpPEC aTOMA - O6pa3OBaHI/Ie HOBBIX XUMHWYCCKHX 5JICMCHTOB.
H3MmeneHue 4yucia HeﬁTPOHOB B AAp€ aroMa - O6pa3OBaHI/Ie HN30TOIIOB. COBpCMCHHO@ OMNPCACIICHUC TIOHATUA «XUMHUYECKHH DIEMEHTY.

H3oTomsI Kak Pa3HOBUIHOCTH aTOMOB OJHOI'O XUMHUYCCKOTI'O 3JICMCHTA.

3J'ICKTpOHLI. CTpOCHI/IC SJICKTPOHHBIX 000JI0YEK aTOMOB XHMHYECKHX 3JIeMEHTOB Nel-20 HCpI/IOI[I/I‘-ICCKOﬁ CHUCTCMBI I[ H. Menneneena.

Ilonsatue o 3aBCPUHICHHOM U HEC3aBCPIHICHHOM JJICKTPOHHOM CJIOC (SHCPFCTI/I‘ICCKOM ypOBHC).



[Mepromuueckast cucremMa xumuueckux siemeHToB J[. M. MeHneneeBa M CcTpoeHHE aTOMOB: (DM3MUYECKUU CMBICT TOPSAKOBOTO HOMEpA
3JIEMEHTA, HOMEPA IPYIIIIbI, HOMEpa IIEPUOJIa.

W3meHeHne uucia 3J€KTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIEMEHTa - 00pa30BaHUE IOJOKUTENIbHBIX U
OTPHLIATENBHBIX HOHOB. VIOHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U HEMETAJUIOB. [IpHUnHBI H3MEHEHHUS METAIUIMYECKUX M HEMETAJUTMYECKHX CBOUCTB
B [IEpUOJAX U IpymIax.

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

B3anMopelicTBie aTOMOB XHMHYECKUX JIEMEHTOB-HEMETAIUIOB MEXIY COO0OW - 00pa3oBaHHME IBYXaTOMHBIX MOJIEKYJ HPOCTHIX BEHIECTB.
KoBaneHnTHas HenossipHas XUMUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopeiicTBue aToMOB XMMMUECKHX 3JIEMEHTOB-HEMETANIOB MEXJIy co00i - oOpa3zoBaHMe OWHApHBIX COEAMHEHUH HEMETaJJIOB.
DNEeKTPOOTPUIIATENEHOCTh. [IOHITHE 0 KOBAJIGHTHOM MOJISIPHOM CBSI3U.

B3aumojieiicTBue aToMOB XMMHUYECKHMX 3JIEMEHTOB-METAJJIOB MEXAYy co0oi - oOpa3oBaHHME MeTAJNIMYECKUX KpucTauioB. [lonstue o
METAJUTMYECKOM CBSI3H.

JdeMoHcTpanuu. Mojaenn aToMOB XUMHUYECKHX IeMEHTOB. [leproanyeckas cucrema xumuueckux aiemeHToB J[. M. Menpaeneesa.

IIpenMeTHble Pe3yJbTAThI 00YUYeHHU S

VYyamuiicst JOJDKEH ymems.

® JCIOJIb30BaTh NPH XapaKTEPUCTHKE ATOMOB TIOHATHS: «IIPOTOH», KHEUTPOHY», <OJIEKTPOH», «XUMHUYECKHH DJIEMEHT», «MacCOBOE YHCJIIO,
«U30TOT», <OIEKTPOHHBIM CIOW», «IHEPIeTUYECKUN YPOBEHbY, «AIIEMEHTHI-METAIUIb), <«3JEMEHThI-HEMETAJUIb); MpPH XapaKTepUCTHKE
BEIIECTB MOHATUS «MOHHAS CBSI3bY», KMOHBIY, «KOBAJIEHTHAs HETIOJSIPHAS CBA3bY, KOBAJIEHTHAS MOJISIPHAS CBA3bY, «AJIEKTPOOTPULIATEIHLHOCThY,
«BaJICHTHOCTbY, «METAJITNYECKAasl CBSI3bY;

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

®  COCTaBJISITh CXEMbI PACIIPEEICHHS 3JIEKTPOHOB TI0 JIEKTPOHHBIM CJIO0SM B JIEKTPOHHON 000JI0UKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HbIX TUIIOB
XUMHUYECKOH CBSI3U (MOHHOW, KOBAJICHTHOM, METAJINTUYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB (3apsAl0B sep AaTOMOB, YHUCJA OJJIEKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CIIO€, YMCJIO 3aMOJHSAEMBIX AJIEKTPOHHBIX CIIOEB, PAANYC aTOMa, JIEKTPOOTPHULIATEIHbHOCTh, METANTUYECKHE U HEMETAIITUIECKUE
CBOICTBa) B mepuofax M rpynmnax (rinaBHbeIx noarpymnmnax) [lepuoanueckoit cucremsl xumuueckux snemeHToB JI. M. MenneneeBa ¢ Touku
3peHusi TEOPUH CTPOCHUS aTOMa;

e CpaBHUBAThH CBOICTBA aTOMOB XMMHUYECKHX DJIEMEHTOB, HAXOJAAILIUXCA B OJHOM MEPHUOJAE WM IiIaBHOW moarpymme [lepuoanyeckoii cuctemMbl
xuMuueckux snemenToB J[. V1. MenaeneeBa (3apsiioB siiep aTOMOB, YKCia JIEKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM CIIO€, YHUCIIO 3aMOJIHAEMBIX
AIIEKTPOHHBIX CIIOEB, PAJNYC aTOMa, SJEKTPOOTPUIIATEILHOCTh, METANTNYECKIE U HEMETAIITUIECKIE CBOMCTRA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB M0 MX MoJoXkeHHto B [lepronnueckoii cucteme xummudeckux snemeHtoB JI. . Menneneesa
(XuMUYeCKHil 3HAK, TOPSAKOBBIA HOMED, IEPUO/I, TPYIITA, MOATPYIA, OTHOCUTENbHAS aTOMHAsl Macca, CTPOEHHE aToMa — 3apsia siapa, YHCIIo
MIPOTOHOB U HEUTPOHOB B Ape, 0OIIEe YUCIO NEKTPOHOB, PACHIPEICICHNE AIEKTPOHOB IO 3JEKTPOHHBIM CIOSIM);

® OIpeNneNsITh TUIl XUMUYECKOH CBsI3U N0 (hopMyIie BEUIECTBa;

® [PUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMHU XUMUYECKOMN CBA3H;

®  XapaKTepU30BaTh MEXaHW3MbI 0OpPa30BaHMs KOBAJICHTHON CBS3H (OOMEHHBII), HOHHOW CBSI3U, METAJNIMYECKOU CBSI3M;



® YCTaHaBJIMBATbh IPUYUHHO-CJICACTBECHHBIEC CBS3U: COCTAB BEIECTBA — TUIl XUMHUUYECKOU CBSI3H;
e coCTaBJATH (JOPMYIbl OMHAPHBIX COSAMHEHHI MO BaJICHTHOCTH;
® HAXOJUTh BAJICHTHOCTb AJIEMEHTOB 1O (opMyJie ONHAPHOTO COETNHEHHUS.

MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ

Yyamuiicst JOJKEH ymems.
¢ (opMyIHPOBATH THIIOTE3Y 10 PEHICHUIO TTPOOIEM;
®  COCTaBJIATH IIJIaH BBINIOJIHEHUS y4EOHOH 3a7auu, perieHus po0JieM TBOPUYECKOTO U MTOMCKOBOIO XapaKTepa, BHIIIOJIHEHUS [IPOEKTa COBMECTHO C
YUUTENEM;
®  COCTaBJISITh T€3UCHI TEKCTA;
® BJIQJIETh TAKUM BHJIOM M3JI0KEHUSI TEKCTA, KaK OMMCAHUE;
® CIOJIb30BaTh TakOW BHJ MBICIEHHOTO (MIEATBbHOI0) MOJIEIMPOBAHUS, KAaK 3HAKOBOE MOJEIMpPOBaHUE (Ha NpPHUMEpPE COCTaBIEHUS CXEM
00pa3oBaHUs XUMUYECKOU CBSI3H);
® ICIOJIb30BaTh TAaKOM BUJ MaTepHaILHOTO (IIPEIMETHOT0) MOIETUPOBAHUS, KaK aHAJIOTOBOE MOJIEJINPOBAHHUE;
HCI0JIb30BAaTh TAKOW B MaTepUaIbHOTO (IIPEIMETHOr0) MOJIETUPOBaHUs, KaK (pU3nUecKkoe MOJAEeTUpOBaHre (Ha MpUMepe MoJieNiel CTPOCHUS
aTOMOB);
onpenenaTb 00bEKThl CPABHEHUS U ACMIEKT CPAaBHEHUS OOBEKTOB;
BBITOJIHATh HETIOJHOE OJTHOJIMHEHHOE CPaBHEHHE;
BBITOJIHATh HETOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;
BBITOJIHATH TIOJIHOE OJHOJIMHEHHOE CPABHEHUE.

Tema 3. IlIpoctbie BemecTBa (54)

[TonoxeHnrne MeTalJIOB M HEMETAUIOB B INEPUOAMYECKOUM cuctemMe xumudeckux snemeHToB JI. M. MenneneeBa. Baxkueliine mpocThie
BEIIIECTBA - METAJUIBL: XKEJe30, ATFOMUHUN, KaIbIIUi, MarHUi, HaTpui, kKanui. O0mue Gpu3nyeckue cBOMCTBA METAIJIOB.

Baxkneiimrie mpocThie BellecTBa - HEMETaulbl, 00pa3oBaHHBIE aTOMaMU KHCJIOpOJa, BOAOpOJa, a3oTa, cepwl, (docdopa, yriepoaa.
CrocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKHUX IPOCTHIX BEHICCTB - aJUIOTPONHSA. AJLIOTPOIHBIE MOAM(PUKAIIMN
kuciopoa, pochopa u o10Ba. MeTaIUIMIECKUE U HEMETAUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTD JACIICHUS MPOCTHIX BEIICCTB Ha
METaJlIBl 1 HEMETAJLIBI.

[Toctosinnas ABoragpo. KommuectBo BemiectBa. Monbs. MomsipHas macca. MossipHblii 00beM ra3000pa3HbIX BelecTB. KpaTHble eIMHHIIBI
KOJIMYECTBA BEIECTBA — MIJUITMMOJb U KUJIOMOJIb, MIJUTUMOJISIPHAS U KUJIOMOJISIPHAs MacChl BEIIECTBA, MUJLTUMOJISIPHBIA M KAJIOMOJIIPHBIA 00bEeMbI
ra3o00pa3HbIX BEIIECTB.

Pacuyets! ¢ ucmonp30BaHNEM MOHITHI «KOJMYECTBO BEUIECTBAY, «KMOJIIPHAS Macca», «MOJIIPHBIA 00BEM T'a30BY», KIOCTOSIHHAS ABOTAIPO».

Pacuernble 3agaun. 1. BeruncneHue MoJIIpHONW Macchl BEHIECTB MO XUMUYeckuM (opmynam. 2. PacueTsl ¢ MCHOIB30BAaHUEM MOHSITHIA
«KOJTMYECTBO BEIIECTBA», «MOJIIPHAS Maccay», «KMOJISPHBIA 00BEM Ta30By», «IIOCTOSTHHAsT ABOTaIpO».

JemoHncTpanun. HekoTopbie MeTaibl 1 HEMETAIUThl KOJIMYECTBOM BellecTBa 1 Moiib. Moienlb MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.



IIpeaMeTHBIE PE3VILTATHI 00VUEHHS

VYyamuiics JOJDKEH ymems.

WCTOJb30BaTh TPU XapPAaKTEPUCTUKE BEIIECTB MOHATHA: «METAJIbD», «IUIACTUYHOCTBY, «TEIUIONPOBOJHOCTBY, <«JIEKTPOIPOBOIHOCTHY,
«HEMETAJUIBD», «aJUIOTPOIHS, «AJUIOTPOIHBIE BUIOU3MEHEHUS, WA MOTU(PHUKALIN,

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

KJIaccu(UIIMPOBATH MMPOCTHIE BENIECTBA HA METAJIJIBI M HEMETAJLIBI, SJIEMEHTHI;

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

JI0Ka3bIBaTh OTHOCUTEIBHOCTD JAEJICHUS MPOCTHIX BEUIECTB HA METAJIbl U HEMETAILIIBL;

XapaKTepu30BaTh 001IKe (PU3NUECKHUE CBOWCTBA METAIIJIOB;

YCTaHABJIMBATh MPHYUHHO-CIIEJCTBEHHBIE CBS3M MEX]y CTPOCHHEM aToMa M XMMHUYECKOH CBS3bI0 B MPOCTBIX BEIIECTBAX — MeTajulaX H
HEMeTaax;

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

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

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUH HAaOII0IEeHUH U TaOOPaTOPHBIX ONBITOB;

WCIO0JIb30BAaTh MPU PELIEHUH PACUETHBIX 33/7ay MOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAs ABOTAJpo», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «HOPMAJIbHBIE YCIOBUSY;

MIPOBOJUTH PACUEThl C HCIOJIb30BAHUEM MOHSTHUN: «KOJMYECTBO BEUIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIH 00bEeM ra3zoB», «IIOCTOSHHAas
ABoraapo».

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs

VYyanuiics 10JDKEH ymems.

COCTaBJIATH KOHCIICKT TCKCTA,

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

CaMOCTOATCIBHO O(I)OpMJ'IHTB OTYCT, BKJ'II-O‘laI-OH_II/Iﬁ OIIMCAaHUC Ha6J'IIO,I[eHI/I$I, €T0 pC3yJIbTATOB, BLIBOIOB;
BBIIIOJIHATH IMOJIHOC KOMIIICKCHOC CPABHCHHC,

BBIIIOJIHATH CPABHCHHC 110 aHAJIOTUH

Tema 4. CoenuHeHHs1 XHMHYECKHX 3jieMeHTOB (16 u)
Crenens okucnenusa. OnpeeneHre CTeNeHN OKUCICHHsI 2JIEMEHTOB 10 XuMudeckoit popmyne coeaunenus. Cocrabienue GopMya OMHAPHBIX

COeJIMHEHUH, 00muit cnocod Ux Ha3blBaHUsA. bUHapHBIE COeNMHEHMS: OKCUIBI, XJIOpUabL, cylbhuabsl u ap. CocraBieHue ux ¢opmyi. IIpencrasurenu
OKCHJIOB: BOJA, YIJIEKHUCIIBIM a3 U HerameHas U3BecTb. [IpeacraBurenu ieTydnx BOAOPOIHBIX COEAMHEHNN: XJIOPOBOJOPO U aMMHAK.

OCHOBaHI/Iﬂ, X COCTaB M Ha3BaHU:. PaCTBOpI/IMOCTL OCHOBaHHUII B BOJE. Ta6nHua PacCTBOPpUMOCTU THAPOKCUIOB U colleii B BogE.

Hpe,Z[CTaBI/ITeJ'II/I meao4Ye: T HUIPOKCUIbI HATPUA, KaJIHWA U KaJIbLIUA. IlonsiTHe O Ka4eCTBEHHBIX pCaKknuAax. I/IH,ZLI/IKaTOpLI. H3menenue OKpaCKHu
HHAUKATOPOB B LIEI0YHOM cpeac.



Kucnotel, ux cocraB u HazBaHus. Knaccudukarmus kucioT. [IpencTaBuTenu KUCIOT: cepHasi, CONsSHAs U a30THas. VI3MeHeHHWe OKpacKH
MHJIMKATOPOB B KUCIIOTHOM Cpee.

Conu kak mpou3BOAHBIE KUCIOT U OCHOBaHUH. Mx coctaB u HazBanus. PactBopumocTs colieid B Boje. [IpeacraBuTtenu conei: XJIOpua HaTpus,
KkapOoHat u GocdaT KambIusl.

AMopdHBIE 1 KPUCTATITNIECKUE BEIIECTBA.

MexmonexkyaspHble B3auMOAEHCTBUA. TUIIBI KPUCTAJUIMYECKUX PELIETOK: NOHHAs!, aTOMHAas, MOJIEKYJISIpHAs U MeTa/InyecKasi. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEILIETOK.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUSL.

UYuctele BeuiectBa U cMecu. [Ipumepbl XKUAKUX, TBEPABIX M razoo0pa3Hbix cMmeceil. CBONCTBa YMCTHIX BellecTB M cMmeceil. Mx coctas.
MaccoBast 1 00beMHasi 01 KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHbIE C UCIOJIb30BAHNEM TIOHATHUS JA0JIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoil 1 00beMHON J0J€H KOMIIOHEHTOB CMECH BelIecTB. 2. BuIumciieHre MaccOBOM JIOJM BeEIECTBAa B
pacTBope MO M3BECTHOM Macce pacTBOPEHHOTO BEILIECTBA M Macce pacTBopurens. 3. BoruncieHne Macchl pacTBOPSEMOTrO BEIIECTBA U PAaCTBOPHUTEIS,
HEO0OXOMMBIX JUIsl TPUTOTOBJICHUS OMPEICTIEHHON MaCChl pacTBOpa C M3BECTHOM MaCcCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTRA.

JemoncTpanuu. O6pa3ipl OKCUIOB, KUCIOT, OCHOBAaHUN M coJied. MoJienn KpUCTAJUTMYECKUX PEIIETOK XJIOpHa HaTpus, aiMasa, OKCHIa
yriepoaa (IV). CriocoObl pa3aeneHust cMece, TUCTUIUISIINS BOIBI.

JlabopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 0Opa3lamMH BeIeCTB pa3HbIX Ki1accoB. 2. Paznenenue cmecei.

IIpakTHyeckass padora Ne 3. AHanu3 MOYBBI U BOJBI.
IIpakTuyeckas padora Ne 4.[IpuroToBieHue pacTBopa caxapa ¢ 3aIJaHHOM MacCOBOM J10JI€l PaCTBOPEHHOIO BEIIECTBA.
IIpeaMeTHbIe Pe3ybTaThl 00YUYCHUS

VYyamuiicst JOJDKEH ymems.

® JCIOJIb30BaTh IPU XapaKTEPUCTUKE BEIIECTB MOHATHSA: «CTCIECHb OKHCICHUS», «BAJICHTHOCTB», «OKCHIBD», «OCHOBAHUS», «IIEIOYM»,
«Ka4YeCTBEHHAs PEaKLUs», «MHIUKATOPY», KKHCIOTHI», «KUCIOPOICOACPIKAIINE KUCIOThI», «OECKUCIOPOAHBIC KHCIIOThI», «KHCIOTHAS CPEIay,
«IIEJIOYHAs Cpe/iay, «HeUTpalbHas cpenay, «mkaina pHy», «coimmy, «amopdHbIe BEIIECTBAY, «KPUCTAINTHYECKUAE BEIIECTBA», «KPUCTALITHYECKAS
pelieTka», «HOHHAs KPUCTAUIMYECKAs PEIICTKa», «aTOMHas KPUCTAUTMYECKas PEIIeTKa», «MOJEKYISIpHAs KPUCTALINYECKAas pEIIeTKay,
«METAITNYCCKAs KPUCTATNYCCKAS PEIICTKAY, «CMECHY;

e iaccuuUIUPOBATH CIOKHBbIE HEOPraHUYECKHE BEIIECTBA MO COCTABY HA OKCHJIbI, OCHOBAHHUS, KUCIOTHI M COJIU; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOJIC; KUCIOTHI IO OCHOBHOCTH M COJICPYKAHUIO KHUCIIOPOJIa;

e OIpeneNsITh MPUHAUICKHOCTh HEOPraHMYEeCKUX BEIIECTB K OJIHOMY M3 W3YYEHHBIX KJIAcCOB (OKCHIBI, JETy4He BOJOPOJHBIE COEAWHEHUS,
OCHOBAaHUS$, KUCJIOTBI, COJIN) 10 hopMyIIe;

® OIUCHIBATh CBOMCTBA OTAENBHBIX MPEICTaBUTENEH OKCHIOB (Ha MpUMepe BOJBI, YIJIEKUCIOrO Tra3a, HEralleHOW W3BECTH), JEeTy4duX
BOJIOPOJIHBIX COEIMHEHUN (Ha MpuUMepe XJIOpPOBOAOPOJa M aMMHaKa), OCHOBaHHH (Ha MpuUMepe THAPOKCUIOB HATPHUS, Kalus W KalbIus),
KHUCTIOT (HA MpUMeEpe CepHOM KUCIIOTHI) U coJiel (Ha mpuMepe XJIOpHaa HaTpus, KapOoHaTa Kanblus, pocdara KambIus);

® OMNpeaeNsITh BAJCHTHOCTh U CTENIEHb OKHCIICHUSI 3JIEMEHTOB B BEILIECTBAX;

® COCTaBIATH (DOPMYIIBI OKCHIOB, OCHOBAHHI, KUCIOT M COJIEH MO BAJIEHTHOCTSM U CTETCHSM OKHCIICHUS DJIEMEHTOB, a TaKXKe 3apsgaM HOHOB,
yKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIOT, OCHOBAHHIA U COJIEH;

® COCTaBJISITh HA3BaHUSI OKCUJIOB, OCHOBAHMH, KUCIIOT U COJIEH; CPAaBHUBATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS; OKCUbI, OCHO BAHUSI, KUCIOTHI U



COJIM 10 COCTaBY;
® HCIIOJIB30BaTh TAOJIUILy PACTBOPUMOCTH IS OTIPEICTICHUS] PACTBOPUMOCTH BEIIIECTB;
yCTaHABIMBATh TCHETUYECKYIO CBSI3b MEXKAY OKCHUIOM U THUAPO-KCHUIAOM M Ha000OpPOT; MPUYMHHO-CICACTBCHHBIC CBS3U MEXKIY CTPOCHUEM
aTOMa, XUMHYECKOM CBS3bI0 U TUIIOM KPUCTAIIMYECKOUN PELIETKH XUMHYECKUX COCIUHECHU;
XapaKTEepU30BaTh AaTOMHBIEC, MOJICKYJIIPHbIE, HOHHbIE METAJUIMYECKUE KPUCTAJUIMUECKHUE PEIIETKH; CPely pacTBOpa C MOMOIIIbI0 mikaisl pH;
MIPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMHU KPUCTAINIMYECKOMN PEIIeTKH;
MIPOBOJIUTH HAOIIOJCHUS 32 CBOMCTBAMU BEIIECTB U SBJICHUSMHU, IIPOUCXOSAIIUMU C BEIIECTBAMU,
coOr01aTh MpaBUIa TEXHUKH 0€30MTaCHOCTH TIPH TIPOBEICHUH HAOIIOICHUH U OIBITOB;
HCCIEA0BAaTh CPEy pacTBOPa C MOMOIIBI0 HHIMKATOPOB; AKCIIEPUMEHTAILHO PA3JIMYaTh KUCIOTHI U IEJI0YH, TOJIb3YysACh MHAUKATOP aMU;
HCIIOJIb30BaTh MPU PEUICHUN PACUETHBIX 3a/1a4 MOHATUS «MacCOBas JIOJIsl DJIEMEHTA B BEILIECTBEY», «MACCOBas JI0JIsl PACTBOPEHHOTO BEIECTBAY,
«o0BeMHas JI0JIsl Ta3000pa3HOTO BEIIECTBAY,
® TIPOBOJUTH PACUETHl C HMCIOJIb30BAaHHUEM TOHSITHA «MaccoBas JOJIS AJIEMEHTa B BEIIECTBE», «MaccoBas JIOJSI PACTBOPEHHOTO BEIIECTBAY,
«o0BeMHas J10JIs Ta3000pa3HOTO BEIIECTBAY.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTa TaOJHUIIbI, B TOM 4HcIe ¢ ipuMmeHennem cpeacts UKT;

M0J1 PyKOBOJICTBOM YUYHUTEJISl TPOBOJUTH OMOCPEOBAHHOE HAOIIOACHNE

MO/ PyKOBOJICTBOM y4UHUTelNs 0(OPMIISITh OTUET, BKIIOYAIOIINHA ONTMCAaHKHE SKCIIEPUMEHTA, €ro pe3yJibTaToOB, BHIBOJOB;

OCYIIECTBJISATh HWHIYKTUBHOE 0000mIeHHEe (OT €IWHMYHOTO JOCTOBEPHOTO K OOIEMy BEpPOSTHOCTHOMY), T. €. ONpEneisaTh oOmue

CyIIECTBEHHbIC IPU3HAKH JABYX U 0oJiee 00BEKTOB U (PUKCUPOBATh UX B GOpPME MOHATHUS WIH CYXKIACHHUS,;

® OCYUIECTBJIATH ACTYKTUBHOE 00001eHue (0OIBEICHHE SAMHUYHOTO TOCTOBEPHOIO MO 0011ee I0CTOBEPHOE), T. €. aKTyallu3UpOBaTh MOHATHE
WIH CY)KJIEHHE, U OTOXAECCTBISATh C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIE MPU3HAKU OJTHOTO MK 060Jiee 00bEKTOB;

® OIpeleNITh acleKT KilacCu(uKaluu;

® OCYUIIECTBJIATH KJIaCCU(PUKALHUIO;

® 3HATh U UCIOJIB30BATh PA3IUYHbIE (POPMBI MPEACTABICHUS KIacCUPUKAIIUU.

Tema 5. H3meHeHusi, npoucxoasimme ¢ Bemecrsamu (12u)

[TonsTHE sBIICHWI KaK W3MEHEHUWH, MPOUCXOJSANIMX C BEIIECTBAMH. SIBIICHHWS, CBS3aHHBIC ¢ M3MEHEHHUEM KPUCTAUIMUYECKOTO CTPOCHUS
BEI[ECTBA MPHU TOCTOSIHHOM €ro cocTaBe, pusuueckue siBneHus. Ou3nyecKue SBICHUS B XUMHH: TUCTHIUISIMS, KPUCTAIIU3AIUS, BBIIAPHUBAHUE U
BO3TOHKA BEIIECTB, [IEHTPU(YTUPOBAHHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHHWEM COCTaBa BEIECTBA, - XUMUUYECKUE peakiuu. [Ipu3Haku U ycIoBUS MPOTEKAHUs XMMHUYECKUX PEaKIUu.
[TonsiTre 00 AK30- U PHIOTEPMUUECKHUX PEAKIUAX. Peakiiuu ropeHus: Kak YacTHBIN Cydail SK30TEPMUUYECKUX PEaKINid, MPOTEKAIOIINX C BBIICICHUEM
CBeTa.

3aK0H COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE YpaBHEHHsI. 3HAUeHUE UHACKCOB U Kod(hdunimentoB. CocTaBieHne YypaBHEHUNH XUMHUECKUX
peaKuui.



PacyeTsl mo XMMUYECKHM YpaBHEHUSM. PelieHue 3aad Ha HaXOKJIEHUE KOJIMYECTBA BEIIECTBA, MACCHI UM 00bEMa MPOIYKTa PEaKIUU IO
KOJIMYECTBY BEIIECTBA, Macce WM 00bEeMy MCXOJHOTO BEIIecTBa. PacyeThl ¢ MCHOIBb30BaHUEM MOHATHUS «IOJS», KOTJa MCXOAHOE BEIIECTBO JaHO B
BHUJIE pACTBOPA C 33JIaHHOM MaCcCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA WIIM COJIECPKUT OMPEAECIEHHYIO JIOII0 IIPUMECEH.

Peaxnuu paznoxenus. [IoHaTHE O CKOPOCTH XUMUYECKUX peakuui. Karanuzatopel. @epMeHTHI.

Peakiun coenunenns. Katanuruueckue n HekatanuTuieckue peakiui. OOpaTUMble 1 HEOOpaTHUMbIE PEaKLINU.

Peakuuu 3amenieHus. OJIEKTPOXUMUYECKUH PsJi HANPSHKEHUH METAJUIOB, €ro HCIOJb30BaHUE ISl IPOTHO3UPOBAHUS BO3MOKHOCTH
MIPOTEKAHUS PEaKUil MEKy METaJlJIaMH M pacTBOPaMH KUCIIOT. Peakiiuu BITECHEHUS OJJTHUX METAJUIOB U3 PaCTBOPOB MX COJIEH IpYyrMMH MeTajjlaMu.

Peakun oomena. Peakiiuu HelTpanu3anuu. Y CIOBHUS TPOTEKAHUS PEeaKIuii 0OMEeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUYECKUX peakiuil (IO NMPU3HAKY «YHUCIO U COCTaB MCXOJHBIX BEIIECTB M MPOAYKTOB PEaKLUU») Ha MPUMEPE CBOMCTB BOIbI.
Peakuust pasnokeHuss - 3J€KTpoiu3 Bojbl. Peakuuu coeauHEHus - B3aUMOJEHWCTBHE BOJABI C OKCHJAMU METAJIOB U HemeTayuioB. [loHsTue
«TUAPOKCUAB». Peakiuu 3amelleHus: - B3aMMOJACWCTBHE BOJbI C LIEJIOYHBIMU U LIEIOYHO3EMEIbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe
rUpoJn3a cyabGuaa aTlOMUHNS U KapOua KaJlbliys).

Pacuérnble 3agaun. 1. Beiuucienre no XMuMU4eCKUM ypaBHEHHUSIM MaccChl WM KOJIMYECTBA BEIECTBA 110 M3BECTHON Macce WM KOJUYECTBY
BEIIECTBA OJHOTO U3 BCTYMAOLIUX B PEAKIMIO BELIECTB WU MPOJYKTOB peakiuu. 2. Beiuncnenne macchbl (KOIMUECTBa BEIeCTBA, 00beMa) PO yKTa
peaxiuu, eciiv U3BECTHA Macca MCXOHOTO BEUIECTBA, COJIEPKaIlero ONMpeIeeHHYIO 1010 IpuMecei. 3. Briuucienrne Macchl (KOJIMYECTBA BELIECTBA,
o0bema) MpoJIyKTa peaKkiuy, €clii U3BECTHA Macca pacTBOpa U MaccoBasi /10J1sl pACTBOPEHHOI'O BEIIECTBA.

IIpenMeTHble Pe3yabTATHI O0YUECHUS

VYyamuiics JOJDKEH ymems.
e KjacCMUIUPOBATH XUMHYECKHE PEAKIMH IO YHCIY M COCTaBY HMCXOJHBIX BEIIECTB M MPOIYKTOB pEaKIUH; TerioBoMy 3¢ dexTy; Ha-
MPaBJICHUIO MPOTEKAHUSI PEAKIINH; YIACTHIO KaTalu3aTopa;
®  JCIOJIb30BaTh TAOJUIlY PACTBOPUMOCTH ISl OTIPEACIICHUS] BO3MOYKHOCTH IIPOTEKAHUS PEAKIINi 0OMEHA; JIEKTPOXUMHUYCCKUHN PsiT HAITPSHKCHUI
(aKTUBHOCTH) METAJLIOB ISl OTIPECIICHHS] BO3MOXKHOCTH MPOTEKAHUSI PEaKIIUi MEX Ty METaJNIaMU U BOJHBIMH PacTBOPAMHU KHUCJIOT U COJICH;
e HalOmOaTh M ONMHUCHIBATH MPU3HAKKW M YCIOBHUS TCUCHUS XMMHYECKHUX PEaKIMi, JeliaTh BHIBOJBl HAa OCHOBAHWM aHajIn3a HAOMIOJIEHUN 3a
AKCIIEPUMEHTOM;
® IPOBOJUTH PACUYETHI 10 XUMHUYECKUM YPaBHCHHSIM Ha HaXOXKJICHHE KOJIMYECTBA, MACChl MU 00BbeMa MPOIYKTa PEAKIUH MO0 KOJIUYECTBY, Macce
Wi 00beMy HCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM IMOHSTHUS «IO0JIs1», KOTJa MCXOJHOE BEIIECTBO JAaHO B BHUAE PAacTBOpa C 3aJaHHOMN
MacCOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBA HII COACPKUT ONPEACTCHHYIO OO IPUMECEH.
MeTtanpeaMeTHbie pe3yabTaThl 00y4eHHUs

Yyamuiics JOJDKEH ymems.
® COCTaBJISITh HA OCHOBE TEKCTA CXEMbI, B TOM YHUCII€e ¢ mpuMeHeHueM cpencts MKT;
® CaMOCTOATEIHHO O(POPMIISITH OTUET, BKIIOYAIOIINUN OMMCAHNE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOOB;
® ICIOJB30BAaTh TaKOW BHJ MBICIEHHOTO (MIEabHOTO) MOJIEIUPOBAHUS, KaK 3HAKOBOE MOJENUPOBaHUE (Ha MpUMEpe YpaBHEHHM XUMHUECKUX
peakuuit);
e paznuyath 00BEM H COAEpIKAHHUE TOHSITHIA,
® pa3iIMyaTh POJIOBOE U BUIOBOE MOHATHUS;
® OCYILIECTBIATH POJOBUIOBOE ONPEAEIECHUE TIOHATHIM.



Jemoncrpanuu. ITpumeps! Qu3nueckux sBICHUH; a) IulaBieHue mnapaduna; 0) auddy3us AYMUCTBHIX BEMIECTB C TOPSIIEH JIAMIOYKH
HakayiuBaHus. [Ipumepsl XUMUYECKUX SIBJICHUIN: a) TOpeHre Maruus; 0) B3auMOJCHCTBUE COJITHOM KUCJIOTHI C MPaMOpPOM WJIM MEJIOM; B) TOJIy4€HUE
ruapokcuaa meau (I1); r) pacTBopeHHe MOTYy4EHHOTO TUIPOKCHIA B KUCIOTax; [) B3auMmozeiictBue okcuaa meau (II) ¢ cepnoil kucimoToit mpu
HarpeBaHuU; €) pa3jioKEeHUE NIepMaHTraHaTa Kaiaus; %K) B3auMOJICHCTBHE pa30aBIEHHBIX KHCIIOT C METAJIJIaMHU.

JlabopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUs BOJIbI U CIIMPTA [0 MUCYE3HOBEHMIO UX Kalleiab Ha (UIbTPOBaJIbHON Oymare. 4.
Oxucnenve Meau B IUIAMEHU CIMPTOBKU WM ropenku. 5. IloMyTHeHHe HM3BECTKOBOM BOJbI OT BBIABIXAaEMOIO yrjekucioro rasza. 6. [lomyuenue
YTJIEKUCIIOrO ra3a B3auMOJECHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelieHue Meau B pactBope xjopuaa meau (11) sxenesom.

IIpakTnueckas padora Ne 5.IIpu3Haky XMMHUUECKUX peaKLUi.

IIpeaMeTHBIE PE3YILTATHI 00VUEHMS .

Yyamuiicst JOJKEH ymems.

oOpaiarbcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C MTPaBUIIAMH TEXHUKH 0€30MaCHOCTH;
BBITIOJIHATH MPOCTeHIINe mpruemMsl paboThl € 1abopaTOPHBIM 000 PYAOBAHUEM: JTAOOPATOPHBIM IITATUBOM; CIIUPTOBKOM;

HaOJI01aTh 32 CBOMCTBAMH BELIECTB U SIBJICHUSMHU, IPOUCXOASIIMMHU C BEIIECTBAMU;

OTHCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JieNlaTh BBIBOJIBI 110 pe3ysibTaTaM MPOBEJCHHOIO SKCIIEPUMEHTA;

TFOTOBUTH PACTBOPHI C OMIPEACIICHHON MAacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JI0JII0 PACTBOPEHHOTO B HEM BEIIECTBA.

MeTtanpeaMeTHbIe Pe3yJbTAThI 00y4eHM st

VYyamuiics 10JDKEH ymems.
CaMOCTOSITEIIPHO HCITOJIB30BaTh OTIOCPEI0OBAaHHOE HAOIIOCHHE.

Tema 6. Teopusi 21eKTPOJTUTHYECKOM TUCCONMMANIMI U CBOMCTBA KJIACCOB HEOPraHMYECKHUX coeauHennii (22 u)

[TonsTHEe 00 AMEKTPOJUTHUYCCKON JUCCONMAINH. DJIECKTPOJHMTHI U HEAICKTPOJIUTH.. MEXaHH3M JUCCOLMAIIUN 3JICKTPOJIMTOB C Pa3IMYHBIM
THUIIOM XUMHUYECKOH CBs3U. CTENeHb AMEKTPOJUTHIECKOH aucconnanuy. CUIbHBIC U C1a0bIe JICKTPOIUTHI.

OcHOBHBIE TOJOXKEHUS TEOPUU DIIEKTPOIUTHUECKON Auccolnranuu. VIoHHbIEe ypaBHEHUS peakluid. YCIOBHUS MPOTEKaHUSA PEaKIH 0OMeHa
MEKy IEKTPOJIUTAMHU JI0 KOHIA B CBETE€ HOHHBIX IIPE/ICTABIICHUMN.

Knaccudukarus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxanus. Jucconnanus KUCIOT U UX CBONCTBA B CBETE TEOPHU SJIEKTPOJIUTUIECKON TUCCOLUUAIMU. MONEKYISIpHbIE U
VMOHHBIE YpPaBHEHHS peakIui KUCIOT. B3auMoaelcTBUE KUCIOT C METaulaMH. DJIEKTPOXMUMHUYECKUHN psll HAOpsDKEHW MeTaiioB. B3ammopeilicTBue
KHCIIOT C OKCHUJAaMU MeTaJJIoB. B3anMoneicTBHE KUCIOT C OCHOBAaHUAMM - peakius HeWTpanuzauuu. B3aumoaeilcTBUE KHUCIOT C COJIAMH.
Hcnonb3oBanue TabIUIBI pACTBOPUMOCTH JJIsI XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB KUCIIOT.



OcHoBanmsi, ux Kinaccudukanus. Jlucconmanus OCHOBAaHMH UM WX CBOHCTBA B CBET€ TEOPHH AJICKTPOJHUTUYCCKOW JTUCCOIUAIUH.
B3anmopelicTBie OCHOBaHMH C KHCIOTaMM, KUCJIOTHBIMH OKCHUAAMU M COJsIMH. Vcrosib30BaHHMe TaONUIBI PACTBOPUMOCTH Ui XapaKTEPUCTHKU
XUMHUYECKUX CBOICTB OCHOBAaHUM. Paznoxenue HEPACTBOPUMBIX OCHOBAHUM pu HArpeBaHUU.
Conn, ux Kinaccupukanus M JUCCOLMALMSA PA3MUYHBIX THUIOB cojeid. CBoiicTBa coijieii B CBETE TEOPHM HIIEKTPOJIMTHYECKOH IMCCOIUAIINY.
B3aumopeiicTBue colield ¢ METaJIaMH, YCJIOBUS NPOTEKAHHWS 3TUX peakiuid. B3anmoneicTBue coJiel ¢ KUCIOTaMH, OCHOBAHUSMHU M COJIAMM.
Hcnonb3oBanue TabaUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O06o06muieHne cBeeHnit 00 OKCHIaX, UX KJIACCH(PUKAINN U XUMHYECKIX CBOWCTBAX.

I'eneTndeckue psabl METAUIOB U HEMETAJIIOB. ['eHeTn4ecKas CBsA3b MEXY KJacCaMy HEOPraHWYECKHUX BEIECTB

OKHCAUTENBPHO-BOCCTAHOBUTEbHBIE PeaKMU. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE.

Peakuuu moHHOTO OOMEHAa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YPaBHEHMHM OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuii MeTOI0M 3JIEKTPOHHOIO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE NPEJACTABIECHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECCAX.
IlpenmeTrHble pe3yabTaThl 00Yy4YeHUs:

VYyamuiicst JOJDKEH ymems.
® CIOJIb30BaTh MPHU XapaKTEPUCTUKE IMPEBpAllleHUN BELIECTB MOHSITUS: «PACTBOPY», (QIEKTPOIUTHYECKAS AUCCOLUALULY, «3JIEKTPOIUTHI,
«HEANIEKTPOJIUTBL), «CTENEHb AUCCOIMALMNY», «CUJIbHBIE 3JEKTPOJUTHI», «ClIa0dble 3JIEKTPOJUTH), «KATHOHBI», «AHUOHBI», «KHUCIOTHI,
«OCHOBAHHMSI», «COJINY, KMOHHBIE PEAKIIUN», «HECOIE00pas3yIOIINe OKCUIB», «COJIe00pa3yIoIIe OKCU/IbI», «KOCHOBHBIE OKCHABL), «KUCIIOTHBIE
OKCHUJBI», «CPEIHUE COJN», «KUCIbIE COJN», «OCHOBHBIE COJIN», «TE€HETHUECKUU PSI», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN»,
«OKHCIIUTEIbY, KBOCCTAHOBUTEINDY, OKUCICHUEY, «BOCCTAHOBJICHHUEY;
® OIMCBIBATh PACTBOPEHHE KaK (PU3NKO-XUMHUYECKUN MPOIIECC;
® WJUIIOCTPUPOBATH MPHUMEPAMU OCHOBHBIC TOJIOXKEHUS TEOPHUU HIIEKTPOIUTUYECKON TUCCOLMAIMHM; TE€HETHYECKYI0 B3aWMOCBS3b MEXIY
BEIECTBAaMU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUI — COJIb);
® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHH M COJell C MO3UIUIl Teopuu
AIIEKTPOJIUTUYECKOMN JUCCOLMAIUH; CYIIHOCTh 3JEKTPOIUTHUECKON AMCCOIMAIIMM BEUIECTB C KOBAJICHTHOMN MOJSPHON U MOHHON XUMUYECKOU
CBSI3b10; CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHil;
® [IPUBOJAUTH MPUMEPHI PEaKIUii, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUIOB, KHCIOT, OCHOBAaHUMN U COJEH;
CYIIECTBOBaHHE B3aUMOCBSI3U MEX/Iy OCHOBHBIMU KJIACCAMU HEOPTraHMYECKUX BEILECTB;
e iaccuUIUPOBATh XUMHUECKUE PEAKIINH 110 «M3MEHEHHUIO CTETIEHEeN OKUCIIEHHUS AIIEMEHTOB, 00pa3yIOIINX Pearupyrolle BelecTBay;
® COCTaBJISITh ypaBHEHUS 3JICKTPOIUTHUYECKON IUCCOLMAIMU KHCJIOT, OCHOBAHUN U COJIEH; MOJEKYISpHbBIC, MMOJHbIE U COKpAICHHbIE NOHHbIC
YpaBHEHUSI PEAKUUN C YYaCTHEM 3JIEKTPOJIMTOB; YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI, MCHOJB3YSl METOJ 3JIEKTPOHHOTO
OanmaHca; ypaBHEHHS PEaKIIMii, COOTBETCTBYIOIIUX MOCIEIOBATEILHOCTU («IIEMOYKE») MPEBpAIleHNi HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;
ONpeNEeNsATh OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;
YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U: KJIACC BEUIECTBA — XUMUUYECKHE CBOMCTBA BEUIECTBA;
HaOI0IaTh ¥ OMUCHIBATh PEAKIIUU MEXKTY DJIEKTPOIUTAMU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH OMBITHI, NOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.



MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJDKEH ymems.

JIeNIaTh IOMETKH, BBIIUCKHU, IUTHPOBAHUE TEKCTA;

COCTaBJIATH JIOKIA[;

COCTaBJISATh HA OCHOBE TE€KcTa Ipauky, B TOM yuciie ¢ npuMeHeHueM cpeacts MKT;

BJIIETh TAKUM BUJIOM H3JI0)KEHUS TEKCTA, KaK PACCYKICHUE;

WCI0JIb30BAaTh TaKOW BUJ MBICIEHHOIO (MIE€albHOT0) MOJEIMPOBAHUSA, KaK 3HAKOBOE MOJEIUPOBAaHUE (HA MpPUMEpPE ypaBHEHHUH peakuuit
JMICCOLIMAIIMHU, NIOHHBIX YPaBHEHUN peakiuil, MOIypeaKkuil OKMCIEHUS-BOCCTAHOBIICHNUS);

pa3nnyaTh KOMIIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEHTHI U (OopMy JOKa3aTeNIbCTBA);

® OCYUIECTBJIATH MPSAMOE HHAYKTUBHOE JOKA3aTENbCTBO.

JemoncTpanum. VcnpiTaHue BEIIECTB U UX PaCTBOPOB HA AJIEKTPOIIPOBOIHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOHOCTH YKCYCHOM KHUCIOTBHI OT
KOHLIEHTpauuu. B3anmopeiicTBre HuHKa ¢ cepoii, cosisiHoil kucinoToi, xinopuaom meau (I1). 'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiiny, xapakTepHble Ji paCTBOPOB KUCIIOT (COJISIHOM MK cepHOM). 9. Peakiiuu, XapakTepHble 1151 paCTBOPOB
uiesiove (rupokcuioB HaTpus uian kanus). 10. Ilomyyenue u cBoiicTBa HEpaCTBOPUMOTO OCHOBaHUs, Harpumep ruapokcuaa meau (II). 11. Peakuum,
XapaKTepHBIC JIJIs1 paCTBOPOB coJier (Hampumep, s ximopuaa meau (11)). 12. Peakum, xapaktepHble Is OCHOBHBIX OKCHJIOB (HammpuMmep, JJIs OKCHAa
Kanblud). 13. Peakiuu, xapakTepHble U1 KUCIOTHBIX OKCUIOB (HaIpuMep, sl YIJIEKUCIIOTo rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAaHU, OKCUIOB U COJICH.
IIpakTuyeckas padora Ne 7. Penienne 3KCriepuMeHTaIbHbBIX 3a]1a4.

IIpenmeTHbIe pe3yibTATHI 00yUYeHUs

VYyanuiics 10JDKEH ymems.

oOpartarscs ¢ 1adopaTOpHBIM 000PYIOBAHUEM U HAarpeBaTeIbHBIMH IPUOOPAMU B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;
BBITIOJIHATH MPOCTEHIINE MprueMbl 00palieHus ¢ J1adopaTOpHbIM 000pyA0BaHHEM: JTa0OPATOPHBIM ITATUBOM, CTUPTOBKOIA;

HaOII0AaTh 32 CBOMCTBAMU BEIICCTB U SBJICHUSMH, TPOUCXOISIITUMU C BEIIECTBAMU;

OTIHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOIO) S3bIKA U SI3bIKA XUMUMU;

JIeNIaTh BBIBOJIBI IO PE3YJIbTATaM MPOBEICHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHA

VYyamuiics JOJDKEH ymems:
®  OMNpeaeNsITh, UCXOd U3 YUeOHOH 3a/1a4M, HEOOXOJMMOCTh HEMOCPEICTBEHHOTO HITH ONIOCPEIOBAHHOTO HAOIIOICHUS;
®  CaMOCTOATENBHO (POPMUPOBATH MPOrPaMMY SKCIIEPUMEHTA.



TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKU OBYYAIOLIUXCSA 8 KJIACCA .
BbINYCKHUK HAYYUTCH:

* OMMMCHIBATh CBOMCTBA TBépI[bIX, KUIKUX, FaBOOGPaSHBIX BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

¢ XapaKTepu3oBaTb BCHICCTBA II0 COCTaBYy, CTPOCHHUIO H CBOI\/JICTBaM, YCTaHaBJIMBATbL MPUYUHHO-CICACTBCHHLIC CBA3UM MCKAY JAaHHBIMH
XapaKTCPUCTUKAMU BCUICCTBA,

® paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX MMOHATHH «aTom», «MOJICKYJIa», «XAMHYECKHI QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC
BCIICCTBO», «BAJICHTHOCTB», UCII0JIb3Yys 3HAKOBYIO CUCTEMY XUMUH,

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYN U CYIIHOCTb XMMHUYECKUX PEaKIUN C MOMOIIBI0 XUMHUYECKHX
YPaBHEHU;

® BBIYUCIIAATh OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MACChbl BEIIECTB, @ TAKXKC MACCOBYIO JOJI0 XMMHUYCCKOT'O 3JICMCHTA B COCAUMHCHUAX
JJIs1 OLICHKU X HpﬂKTH‘IGCKOfI 3HAYUMOCTH,

¢ CpaBHUBATH 110 COCTABY OKCHbI, OCHOBAaHUs, KHUCJIOTBI, COJIN;

® KJ'IaCCI/ICbI/II_[I/IpOBaTB OKCHUAbI U OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM IO COCTABY,

* 110J1b30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON OCYI0M;

® MIPOBOAWNTE HECJIOXKXHBIC XUMHWYCCKUC OIIBIThI U Ha6J'IIO)IeHI/I5[ 3a W3MEHEHHUSIMH CBOMCTB BCIICCTB B IPOIECCE HUX HpeBpaHleHHfI; CO6J'IIO}I&TI)
ImpaBHJIa TCXHHUKU 0e30IacHOCTH IIpU IMPOBEACHHU N Ha6J'IIO)IeHI/II\/’I " OIIBITOB,

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIEN0YH, MOJIB3YICh MHAMKATOpPaMH; OCO3HaBaThb HEOOXOAMMOCTH COOJIIOJICHUS Mep 0€30MacHOCTH
MIpHU 0OpaIeHUH ¢ KUCIOTaMU U IIEJI0YaMH.

* pacKphIBaTh CMbICH neproandeckoro 3akona J[. 1. Menpaeneena;

* OIUCBIBATh U XapaKTepU30BaTh TAOINYHYIO (OPMY NEPUOANUECKON CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SJIEp U PACHPEEICHUE YUCa JIEKTPOHOB I10 3JIEKTPOHHBIM CJIO0SIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MasbIX
[IEPUO0B MEPUOANYECKON CUCTEMBI, a TAKXKE KaJus U KaJlbLus;

* pa3yInyaTh BUJIbl XUMHYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MTOJISIPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO U METAININYECKYIO;

* U300paXkaTh JEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKIUMU CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTB CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTALIIMYECKUX PEHIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX;

* XapaKTepU30BaTh XUMHUUYECKUE DJIEMEHTHl M UX COCAMHEHUS HA OCHOBE IOJIOKEHHS SJIEMEHTOB B MEPUOJNYECKON CHCTEME U OCOOCHHOCTEM
CTPOEHHMS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUYEHHUE IMEPUOJUYECKOr0 3aKOHA U MEPHOJUYECKON CHCTEMbl XMMHYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa; * 00bACHATH CyTh XUMHUYECKUX MPOIECCOB U UX MPHUHIIMIUAIBHOE OTINYHUE OT (PUINUECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIMA;

* YCTaHaBIIMBATh MPUHAICKHOCTh XUMUYECKOM peakIuy K OnpeAeNEHHOMY THITY IO OJHOMY M3 KJIacCU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YuCcly U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKINK (PEAKIIMU COSAUHEHUS, Pa3I0KEeHHs, 3aMEIIeHUs] 1 00MeHa); 2) MO BBIACIECHUIO WJIH MOTJIOIIEHUIO
TEIJIOTHl (peakUuuu SK30TePMHUYECKHE U DJHIOTepPMUYECKHe); 3) M0 M3MEHEHHUIO CTeNeHEell OKHUCIEeHHUS XUMHUYECKHX OJJIEMEHTOB (peakiuu
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHEIE); 4) IO 00paTUMOCTH TIpoliecca (peakiiuu oOpaTuMbIe U HeoOOpaTUMBbIe);

* COCTaBJIITh YPAaBHEHUS AJIEKTPOJUTUUYECKON AMCCOLMALNUA KHUCIIOT, LIEJIOUYed, COJIel; MOJHbIE U COKpPAIEHHbIE NOHHBIE YPaBHEHUS pEaKIIUil
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITHIA;




* IPOrHO3UPOBATH TMPOJYKTHl XMMHUYECKHUX pEaKkIUi 1o Qopmynam/Ha3BaHUSIM HCXOJHBIX BEILECTB; OMPEACTATh HCXOJHBIE BEIIECTBA IO
(dopmynaM/Ha3BaHUSAM IPOIYKTOB PEAKLINY;

* COCTaBJISITh YPAaBHEHMs PEAKIMIl, COOTBETCTBYIOIIUX NOCIEA0BATEIBHOCTH («LEMOYKE») MPEBPALLECHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJIATH B IIPOLIECCE SKCIIEPUMEHTA IIPU3HAKU, CBUAETEILCTBYIOLINE O IPOTEKAHUHN XUMUUECKON peakLnu;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* OIIPENIENISITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT U LIEJIOUEN N0 U3MEHEHUIO OKPACKU MHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKLIH, TOATBEPKAAIOIINE HATUYUE B BOJHBIX PACTBOPAX BEILECTB OTJIEIbHBIX HOHOB

* OIPEACTATH MPUHAUICKHOCTh HEOPTaHUIECKUX BEUIECTB K OJHOMY M3 W3YYCHHBIX KJIACCOB/TPYIII: METAJUIBI M HEMETAJUIbI, OKCHJIbI, OCHOBAHUS,
KHCJIOTBI, COJIHU;

* COCTaBJISITH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIpENIENSITh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh POPMYJIBI HEOPTraHUYECKUX COSIUHEHU 110 BAJIEHTHOCTSM U CTENEHSIM OKHCIIEHUS JIEMEHTOB, a TAaKXKe 3apsaM HOHOB, YKa3aHHBIM
B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS (PU3NYECKUX U XMUMHYECKHUX CBOMCTB MPOCTBHIX BEHIECTB (METANIOB U HEMETAJJIOB) U MX BBICIIHUX
OKCHJIOB, 00pa30BaHHbBIX JIEMEHTaMU BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEpPHbIE JIIsl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBAaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE JUISl KAXKJIOTO U3 KJIAaCCOB HEOPIaHUYECKUX BEIECTB: KUCIOT, OCHOBaHUIL, COJIeH;

* IPUBOJUTH IIPUMEPBI PEAKIIMH, TTOATBEPKIAOIINX XUMUUECKHE CBONCTBA HEOPIraHNYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUH U COJIEH;

* ONPEAETATh BELIECTBO-OKUCIIUTEINb M BELIECTBO-BOCCTAHOBUTEIL B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 U3y4EHHBIX PEaKLUii) 10 MPEI0KEHHBIM CXeMaM PEaKIHii;

* IPOBOJIUTH JIAOOPATOPHBIE ONBITHI, TOATBEPIKIAIOIINE XUMUUECKHE CBOIICTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB;

Oovuaronmiics 8 Kjacca HOJVYHT BO3MOKHOCTh HAVUHTLCH:

* IPaMOTHO 00paIaTHCS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIFOICHUSI TIPABIJI AKOJIOTUUYECKH 0€301MacHOTO MOBEICHUS B OKPYKAIOIICH IPUPOIHON CpeJie;

* IOHUMAaTh CMBICI M HEOOXOJAMMOCTh COONIOACHUS NPEINUCAHUM, TMpEeUIaraéMblX B HHCTPYKIUAX I10 HCIIOJIB30BAHHMIO JIEKAPCTB, CPEICTB
OBITOBOM XMMUH H JIp.;

* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIe KOMIETEHTHOCTH MIPH BHINOJHEHUH UCCIIE0OBATEIHCKUX MPOEKTOB M0 U3YYEHHIO CBOMCTB, CIOCOO0OB
MOJIy4€HUS U Paclio3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YS CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIIMH MPU paboTe ¢ TEKCTaMU yueOHUKa
Y JIOTIOJTHUTEIILHON JTUTePaTypOd, CIPAaBOYHBIMU TAOIUIIAMU, IPOSBISATH TOTOBHOCTh K YBRKCHHIO MHOW TOUKH 3PEHUS MPU OOCYKICHUU PE3YIIbTaTOB
BBITIOJTHEHHOW paboTHI;

* 0O0BEKTHBHO OILIEHWBATh MH(OPMAIMIO O BEIIECTBAX M XMUMHUYECKHUX MpoIlleccax, KPUTHUECKH OTHOCUTHCS K TCEBIOHAy4yHOU WHbOpMaiuwy,
HEZ0OPOCOBECTHOM pekiiaMe, KacarolIecs UCI0Ib30BaHUS Pa3IMYHbIX BEIIECTB.

* 0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 MPAKTUUYECKON JAEeSITENbHOCTH YEI0BEKA;

* OIMCHIBATh N3YYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSSI IOTUKY CHCTEMHOTO aHAN3a;




* IPUMEHATh 3HAHHUSA O 3aKOHOMEPHOCTSAX MEPUOAMYECKONW CHUCTEMBl XMMHMYECKHX O3JEMEHTOB JUIsI OOBSCHEHHS M TPEIBUICHUS CBOWCTB
KOHKPETHBIX BELIECTB;

* pa3BUBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTD ITOCPEACTBOM YIIyOJIeHUS 3HaHUI 00 UCTOPUU CTAHOBJICHUS XMMHYECKOW HAyKH, €€ OCHOBHBIX
MIOHATUH, IIEPUOIUYECKOr0 3aKOHA KaK OJTHOTO U3 BAXKHEUIINUX 3aKOHOB IPUPOJIBI, & TAKXKE O COBPEMEHHBIX JOCTHKECHUSIX HAYKU U TEXHUKHU.

* COCTAaBJIATH MOJICKYJIIPHBIE U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLINM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBI3U MEXY OCHOBHBIMU KJIACCAMHM HEOPIaHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YNIBTATHI BO3ACUCTBUS Pa3IMYHBIX ()AKTOPOB HA M3MEHEHNE CKOPOCTH XUMUYECKON PeaKIum;

* IPOrHO3UPOBATH PE3YNIBTATHl BO3ACUCTBUS Pa3IMYHBIX ()AaKTOPOB HA CMEUICHNE XUMHUYECKOTO PAaBHOBECHSL.

* IPOrHO3UPOBATH XUMHUUYECKHE CBOMCTBA BELIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BELECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCICHMS
2JIEMEHTOB, BXOSLIUX B €TI0 COCTAB;

* BBISIBJIATH CYHIECTBOBAHME M'€HETUUECKON B3aMMOCBSA3U MEXKY BEIIECTBAMU B PsIy: IPOCTOE BEHIECTBO — OKCUJ — IMAPOKCH]T — COJIb;

* OPraHU30BbIBATH, IPOBOIUTH YYEHUYECKHE ITPOEKTHI 110 HUCCIEAOBAHUIO CBOWCTB BEIIECTB, MMEIOIIUX BAXKHOE NMPAKTUYECKOE 3HAYCHHUE.

Kanenoapno — memamuueckoe naanuposanue no xumuu no npoepamme O.C.Iabpuensna
(2 waca 6 neoento, 6ce2o 68 uacos)

Ne Koa-Bo
w/n Ha3Banue TemMbl ypoka 4ACOB
Tema 1. BBenenue (64)
1 Bonubiii unctpykrax no Th npu padore B kabunetre xumuu. [Ipeamer xumun. Benjecrsa. 14
2 [IpeBpanienus Beuects. Pojb XUMUM B )KM3HU YEJIOBEKA. lu
3 IIpakTuyeckas padora Nel. «[Ipuémbl 14
oOpaiieHus c 1abopatopasiM obopynoBanuem» Uncerpykrax Th
4 [lepuoanueckas cucrtema xumudeckux 3nemMeHToB [[.1. MenzaeneeBa. 3HakK1 XUMUYECKHUX 3JIEMEHTOB. g
5 Xumuueckue Gpopmyibl. OTHOCUTENbHASI aTOMHAs! M MOJIEKYJIsIpHAas Macca. g
6 IIpakTuuyeckas padora Ne2. «HaGmonenue 3a ropsiueit ceevoit» Unerpykrax Th 1
Tema 2. ATOMBI XUMHY€CKHX 3JIEMEHTOB. (74)
7 OcHoBHBIE CBEIEHUA O CTpOeHUH aTOMOB. CocTaB aToMOB. 30TONBL. 14
CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB.
8 lu




HNournl. MoHHas xuMuuyeckasi CBS3b.

9 1
10 | KoBanienTHas cBSI3b. 1y
11 | Merannnyeckas XUMHYECKasl CBS3b. lu
12 O0001enre ¥ cucTeMaTH3aINAs 3HAHNH 0 TEME: « ATOMBI XUMHYECKUX DIIEMEHTOBY lu
13 | KouTpoabHas padora Nel no teme: «Amomblt XumMuyeckux 31eMeHmos» 14
Tema 3. [IpocThle BemecTBa. (54)
14 | IIpocTele BemecTBa-MeTaIbL. 14
15 | IIpocTble BemecTBa ~-HEMETAIbL. AJUIOTPOIIHS. lua
16 | KonndectBo BemectBa. Mok, MonsipHast macca. lu
MoasapHsblii 00bEM Ta30B.

17 P I
18 | Pemenue 3ama4 no remam: «Moasaphblii 00vem 24306, KOIULECMEO 6EUECMEa». 1q
Tema 4. CoefuHeHHe XMMHYECKHUX JJIEMEHTOB. (164)
19 | CremneHb OKUCIIEHUS. 1
20 Baxneitmme kiaccel OMHAPHBIX coenMHEHUH. OKCHIBI. g

OcHoBaHus.
21 lu
KucnoTsl.
22 lu
23 | Comm. lu
24 | CocraBnenue GopMyI COICH. 14
O060011IeHre U cucTeMaTU3alus 3HaHUN 10 TeMe «BaxxkHelne Kiaccsl OMHAPHBIX COEIUHEHUI
25 lu
26 AMoOpGHBIE U KPUCTALUTHYECKUE BellecTBa. KpuCTaIMYeCKue perieTKy. )
q
27 YucTele BelllecTBa U CMECH. lu
28 IIpakTuyeckas padora Ne3. «Ananus nouss! U BoJsD» UHcTpykTaxk Th 14
29 MaccoBas 10J11 KOMIIOHEHTOB B CMECH. lu
30 | Pemenue 3aga4y Ha HaX0KJSHHE MAaCCOBOH JIOJIM KOMIIOHEHTOB CMECH. 1y
31 | Pemenue 3a1ay Ha HAX0XJEHUE MAaCCOBOM JI0JIM KOMIIOHEHTOB pacTBOpa. 1y
32 IpakTuueckas padora Ned. «IIpurotoBieHue pacTeopa caxapa ¢ 3aJJaHHON MaccOBO 0J1€il paCTBOPEHHOTO 14
Bewectsay Mucrpykrax Th
33 | O6obuienne u cucTeMaTu3ays 3HaHui 1o Teme: «COeNMHEHNS XUMUIECKHX DIIEMEHTOBY. g
34 | Konrpoabnas padora Ne2. no teme: «Coeounenus Xumudeckux s1eMeHmos». g




Tema S. U3meHenus, npoucxoasiiue ¢ BenecTBaMu. (1249)
35 | ®usnueckue sIBJICHUS B XUMUMU. 14
36 | Xumuueckue BICHUS. XUMUYECKUE PEaAKIIUU. 14
37 | 3aKOH COXpaHCHHMsI MAacChl BEIECTBA. XUMHYCCKUC YPABHCHHSL. g
38 | Pacuérsl Mo XUMUYECKUM YPaBHEHUSIM. lu
39 | Pemenue pacueTHBIX 337124 110 YPAaBHEHUIO PEAKITUH. 14
40 Pemrenne pacyeTHBIX 3a71a4 Ha BBIYMCIICHUE MACCHI MMPOTYKTA PEAKIIUH. 14

Tumbl XUMUYECKUX PEAKIIUM.
41 la
42 | Tunbl XuMHUYECKUX pPeaKIMil Ha MPUMeEpPe CBOICTB BO/IBI. 14
43 | CxopocTs XuMHUYeCcKuX peakiuii. Katanuzatopsl. I4
44 IIpakTuyeckas padora NeS. 14
« [Tpuznaku xumuueckux peakiuiny Uucrpykrax Th
45 O6001eHre 1 cuCTeMaTH3aIus 3HAHUH 110 TeMe «M3MmeHenuss, npoucxoosuue ¢ 8euecmsaamu. la
46 | KoutpoabHas padora Ne3. o Teme «/3menenus, npoucxoosujue ¢ 8eujecmeamu. 14

Tema 6. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB. (2249)

OKHUCINTEJIbHO — BOCCTAHOBUTEIbHbIE PEAKIIUH
47 | PactBopenue kak ¢pusuko — xumuueckuii npouecc. Tumnsl pactBopoB. IToBTopHbIi HHCTpYKTaXx 110 T.B. .

q

48
DnexTponuTtnueckas auccoruanus (3/1) lu
49 | Ocnosuele nonoxenus Teopuu D], (TOM) lua
50 | MoHHBIEe ypaBHEHUS peaKLUil Ig
51 | YcioBus NpoTeKaHUs] XUMUYECKUX PEAaKIMM MEXTy pacTBOPAMHU 3JIEKTPOJIUTOB IO KOHIIA lua
52 Kucnotsl, ux xnaccuduxanms. lua




CBoJicTBa KHACJIIOT.

53 lu
54 OcHoBaHwusl, UX KJIacCU(DUKAIIHSL. 14
55 CBoiicTBa OCHOBaHHIA. 14
56 Oxkcupl, UX KJIacCu(pUKaLKs U CBONCTBA. la
Comau, ux cBOMcCTBA.
o7 lu
['eneTnyeckas CBsI3b MEXKY KJIaCCAaMH HEOPTAaHUYECKUX COCTMHEHUM.
58 lua
59 | lIpakTuyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBaHUH, OKCHAOB U coneiy. UncTtpykTax Th I
60 O06o01enre 1 cucTeMaTu3alus 3HaHui 1mo Teme: «PacTBOpeHHE M pacTBOPHI. 14
61 | OkucnurenbHO-BOccTaHOBUTENBHEIE peakind (OBP).
1g
62
CocraBnienue snexkTpoHHoro 6ananca B OBP. l4a
63 CBolicTBa MPOCTHIX U CI0KHBIX BeliecTB B cBeTe TOJl u OBP la
64 | IlpakTuyeckas padora Ne7. PemieHune skcriepuMeHTanbHbIX 3a1a4 1o teme: «OBP» Uncerpykrax Th lua
65 | OGoOuienue u cuctemaTuzamus 3HaHui no reme «PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB IEKTPOIUTOB, 14
noHHbIe ypaBHeHUs, OBPy.
TOTr0Basi KOHTPOJIbHAS Ta Ned 3a Kypc Xxumuu 8 Kiacca q
66 | UToroBasi KOHTpoJbHasi padora Ned 8 1
67 AHaIU3 UTOrOBOM KOHTPOJIBHOW PabOTHI. 14
68 | [lopTrperHas ranepes BEIUKUX XUMUKOB 14




Iloypounoe naanuposanue no xumuu, 8 Knacc,
(2uaca 6 neoenr, 6cezo 68 uacos), YMK O. C. I'abpuensana

Ne Ne Tema ypoka Ko | Hara [ToBTropenune | Joma

ypOKa | ypoka - 1IHEE Meranpenmetnoie YV /]

1o 1o yec 3a1a- Hcnones3oBa

npena- | Teme TBO HUE peryias- | mO3HaBa- | KOMMYHH- | JIMYHOCT | -Hume UKT

MeTy ya- TUBHBIE | TEIbHBIC | KATUBHBIC | HBIC

COB

Tema 1. BBenenue B xummuio (6 yacon)

1 1 BBoanslii nHCTpYyKTaX o Th 1 Ousnueckue | 81, ®opmu- | ®opmu- | Popmu- dopmu-
npu paboTe B KaOMHETE XUMUH. CBOIICTBA, yrp. 4 | poBaHHE | pOBaHHE | pOBaHHUE poBaHue
[Mpenmer xumun. BemecTra. dusnyeckoe MOHITHSI | YMEHUS | YMEHUSA WHTEpeca

TEJ0 0 XxumMuu | HaOmoga | paboTath | K

2 2 [IpeBparmenus Bemect. Ponb 1 ®usnueckue | 82,3 |mee Tb, B Mapax, HOBOMY
XMMHWH B JKA3HH YEJIOBEKA. CBOMCTBa poJiu B JieNath OTBEYaTh | IpeaMe-

3 3 IIpakTuyeckue padorbr: Nel. |1 Atom c.174 | xu3HU BBIBOJIBI | HA Ty. [Tpesenraru
«[Tpuémer YyelioBeKa | mpu BOITPOCHI P
oOparteHus ¢ 1abopaTOPHBIM MIPOBEAE | YUUTEI,
000pyTIOBaHUEM) HUU yMeHHe

4 4 [Mepuoauueckas cucrema 1 84 OMBITOB, | MCIHOJIb30-

XUMHUYECKUX 3j1emMenToB .M. YMEHUA BaTh
MenaeneeBa. 3HaKu paboTarb | XUMUYECK
XAMHYECKHX DJIEMEHTOB. C KHHUTOH | MM A3BIK,

5 5 Xumudeckue GopMyIIbl. 1 Haumensiee | 85 uc YMCHHC
OTtHOCUTeNnLHAsA aTOMHas 1 obmiee yIp. nepuoju | paborarhb
MOJIEKYJISIpHAsi Macca. KpaTHoOE, 1,4 4ECKOH c

aTom, cucTe- XUMHYEC-
MOJIEKYJ1a MO. KO
MOCY/IOH.

6 6 IIpakTnyeckne padorur: Ne2. |1 C.180
«Habmronenue 3a ropsmieit
CBEUYOI»

Tema 2. ATOMBI XUMMHYECKHX 3JIeMEHTOB (7 4acoB)

7 1 OcHOBHBIE CBEICHHUS O 1 AToM. 86,7 ®opmu- | Gopmu- | Popmu- ®opmu- | IIpezenTanu
CTpOE€HHMH aTOMOB. M30TOMBI Crpoenue pOBaHHE | pOBaHUE | POBaHUE poBaHHe | 5

sIpa atoMa MOHITHIA | YMEHHUS | yMEHUSA UHTEpeca
8 2 CrpoeHue NIEKTPOHHBIX 1 OneKTpoH 88, o cTpoe- | paboTath | ciymarh | K I[IpesenTanu




000JI0YEeK aTOMOB. IIepuon. 9¢.52 | Hun c YUHUTES, | KOHKpeT- | 4
I'pynna ynp.2 | atroma, KHUI'OH, | BECTH HOMY
9 3 Nownsl. MoHHas xuMudeckas 810 XAMHUYEC | YMEHUS | JUAJIOT C | XHMHYEC
CBS3b. ymp. 5 | KOu UHTEIPU | YUUTEIIEM | KOMY
c.62 CBS3U M | pOBaTh U IPYTUMU | DJIIEMEH-
10 4 KoBanentHas cBs3b. 811, ee 3HAHHUS y4aluMu- | Ty, [Ipesenrtanu
yop.2 | BUAAX. u3 col. IIOUCK s
c.66 busuku JIOTIOJTHU
11 5 Mertamnueckass XMuMUYeCKast 812 B TEIBbHOH | [Ipe3enTann
CBSI3b. XUMHIO. uHpopmMma | g
12 6 O0o001IeHne U CHCTeMAaTH3 AN 84-12 1 O [Tpe3enTamnm
3HaHUU M0 TeMe: KATOMBI IToBTO HEM. i
XHUMHYECKUX JIEMEHTOBY pUTH
OCHOB
HBIC
TOHST
ust
TEMBI
13 7 KoutpoasHas padora Nel o
TeMe: «Amombl XuUMU4ecKux
9/1EMEHNOB»
Tema 3. IIpocThie BemecTBa (5 4acoB)
14 1 [IpocThie BemecTBa-MeTaILIbI. Ousnueckue | 813 ®dopmu- | YMmenue | YMmeHue Osnane- | IIpe3enTanu
CBOMCTBa poBaHHe | paboTaTh | COTPYIHHU | HUE s
15 2 [IpocTblie BemecTBa-HEMETAIIBI. Odusnueckue | §14, IOHATUA | C 4aTh ¢ HaBBbIKa-
AnnoTponusi. CBOICTBa ymnp.3 | o MeTan- | yueOHM- | yUMTENEeM | MU JUIs
16 3 KomuuectsBo Bemecrsa. Mob. OtHocurensH | 815, JIax, KOM, B IIOMCKE MPaKTHU-
MounspHas macca. as aToMHas U | ynp.l- | HEM€Tal | ZOmoJHM | U cOope YECKOH
MOJIEKyNsIpHa | 3 Jnax, TeIbHOU | MH(OpMAI] | AeATeNb-
s MacChI KOJIM4YeC | JUTEpary | uw, HOCTH.
17 4 MonspHblii 00beM Ta3oB. KomnuectBo | §16, TBC poii.liepu | ciylaTh
BELIECTBA ymp.1, | BellecT- | oauyec- | ero.
2 Ba. KOM
18 5 Pemenue 3amau no remam: Komnuectso | 815, CHuCTe-
«Monsapuulii 00vem 2a308, BEIIECTBA, 16 MOH.
KOIUYeCcmeo 8euiecmea. MOJISIpHAs yp.
Macca, 4-5,
MOJISIPHBIN c.85




00BeM,

IIOCTOSIHHAs
ABoraapo
Tema 4. CoennHeHNsl XMMHY€ECKHX 3J1eMeHTOB (16 yacoB)
19 1 CrerneHb OKUCIICHHUS. 1 817, ®opmup | YmeHue | YMeHue Ymenue | [Ipesentaun
yap.l, | oBanue | paGoTarh | paboTaTh | UCHOJb- | 4
2 HOHSTUSL | C B [1apax, B | 30BaTh
20 2 Baxmweiimue kimaccel OnHapHbix | 1 818, 0 y4eOHU- | TpyNmax, | 3HAHHS B
coequHeHui. OKcumpl. ynp.l | crenmeHu | Ko, oTBEYaTb | OBITY.
4 OKHCIIe- | YMEHHE | Ha
21 3 OcHoBaHus. 1 819, HHS, COIIOCTaB | BOIIPOCHI
ynp.4- | KJIaCCOB | JISITh, YIHTEIIA.
5 coenuHe | paboTaTh
22 4 Kucnotsr 1 8§20, HUH, c
ymp.3, | YHCTBIX | popmyra
5 BEIIECT- MHU.
23 5 Connm 1 821 Bax u
24 6 Cocrasnenne GopmyIr coJiei. 1 821, CMECHX.
ymp.2,
3
25 7 O606mmenue u cucremaruzanusa | 1 [ToBTO
3HaHUM No Teme «BaxHeiime pUTH
KJIaCChl OMHAPHBIX COCTUHEHUIN OCHOB
HBIE
MOHST
us
TEMBI
26 8 AMopdHbIe U KpucTauinueckue | 1 AToM. 822 [Ipe3enranm
BellecTBa. TUIbl Mouekyna 1
KPUCTAIIIMYECKUX PEIIETOK duznyeckoe
TeJo.
dusnueckue
CBOMCTBA
27 9 YucTele BENECTBA U CMECH. 1 CwMmecH. 823
Yucreie
BELIECTBA
28 10 IIpakTuuyeckas padora Ne3. 1 C.181

«AHaJIN3 OYBEI U BOJBI»




HNucrpykrax Th

29 11 MaccoBas 10151 KOMIIOHEHTOB B CwMmecH. 824,

CMECH. Hucrteie ymp.
BEIIECTBA 2,4, 7

30,31 | 12,13 | Pemrenue 3a1a4 Ha HAXOXKICHUE
MAacCOBOM JIOJIM KOMIIOHEHTOB
CMECH.

32 14 IIpakTnueckas padora Ned. C.
«[Ipurorosnenue pacreopa 185
caxapa ¢ 3aJIaHHOI MacCOBOM
JIOJIEN PACTBOPEHHOTO
BemectBay Mucrpykrax Th

33 15 O06o01IeHne U CHCTeMAaTH3 AN
3HaHUH 110 TeMme: «CoeqnHEeHNS
XHUMHYCCKUX DJIEMEHTOBY.

34 16 KonTpoabHas padora Ne 2 o 813-
TeMme «COeqMHEHNS] XUMUYECKUX 24
3JIEMEHTOBY» [ToBTO

pPUTH
OCHOB
HBIE
MOHST
us
TEMBI

Tema 5. U3MmeHeHus1, npoucxoasilue ¢ BenecTsa 2 9aCoB)

35 1 ®dusndeckue SABJICHUS B XUMUU. CriocoOmI 825, ®dopmu- | YMmenue | YMmeHue Ymenue | I[Ipesenranu
pa3nenenusi | yop. 3 | poBaHue | paboTaTh | BECTH UHTETpU | o
cMeceit MOHATHH | C JIAAJIOT, poBaTh

36 2 XHUMHUYECKHUE SBJICHUS. 826 0 yueOHHU- | paboTaTh | MOJy4YeH

XUMUYECKUE PEaKUu. XUMHYE- | KOM, B Iapax, HBIC

37 3 3aKOH COXpaHEHHUs MacChl 827, CKHX nepuoau | paborare | 3HaHUA B | [Ipesenranu
BeleCTBa. XUMHUECKUE yIIp. peakiu- | 4eckou c NpaKkTU- | 5
YpaBHEHHSL. 2-3 X, UX CHcTe- YUHUTEIIEM. | YECKOU

38,39, | 4,5,6 | Pacuérsl IO XMMHYECKUM KomnuectBo | 8§28, TUIIAX; MO, JKU3HH.

40 YPaBHEHUSIM. BELIECTBA. yhop. | YMEHHS | aIrOpuT
MousipHas 2,3 ucaTh MOM
Macca. peakIuu | paccTas-

MounsipHslit u JeHus




o0BbeM paccraB- | k03¢ du-
41,42 | 7,8 TuIbl XUMUUYECKUX PEAKLIUM. 2 §29- JISITh IIMEHTOB
30 ypaBHe- | B
yrp. HUC B XHUMHUYEC
1-2; XHAMHYEC | KUX

43 9 CKOpOCTh XMMHYECKHX 1 §31- | kux ypaBHe-
peakuuit. KaTanuzaTopsl. 32 peaKuyu- | HUAX;

ymp. SX. YMCHHE
2,6 UHTETpU

44 10 IpakTuyeckas padora Nos. 1 C.183 poBaTh
« IIpr3HaKy XMMHUYECKHUX 3HaHUSA
peakumin» Mucrpykraxk Th u3

45 11 O6o6menne u cuctemarm3anus | 1 Peakmun 825- usukn
3HaHUH 110 TeMe «H3menenus, pasnoxeHus, | 32 B
npoucxooawue ¢ 6euecmaamu. coenunenus, | IToBTo XAMHIO.

oOMeHa, pUTH

3aMeIeHUs OCHOB
HBIC
MTOHST
us
TEMBI

46 12 KoutpoabHas pa6ora Ne3.mo | 1
TeMme «HMzmenenus,
npoucxooawue ¢ 6euecmaamu.

Tema 6. Teopus 3J1eKTPOJIUTHYECKOM TUCCONUANUN M CBOMCTBA KJIACCOB HEOPTraHNYeCKUX coequHenuii (19 yacon)

47 1 PactBopenue kak puzuko — 1 HNonHas 834 ®opmu- | opmup | Popmupo | Dopmup | IIpesenrtanu
XUMUYECKUH rporiecc. Tumbl CBSI3b. pOBaHUE | OBaHHUE BaHHE OBaHHE s
pactBopoB. [IoBTOpHBII KoBanentHas MNOHIATHM | YMEHHUS | yMEHUs YMEHHUS
uHcTpykTax mo T.5. HETOoJIspHAS 0 paborarh | paboTaTh | HHTETPH

Y TIOJISIpHAS pacTBo- | C WHIUBUAY | pOBaTh
cBs13b. VIoHBI pax, yu4eOHUK | allbHO M B | 3HAHUA O

48,49 | 2,3 DNEeKTpOIUTHYECKas 2 Kucaora 835- ANEKTPO- | OM, napax, pacctBO- | [IpeseHTanu
mucconuanus (31) u reopus 36, JUTUYEC | QITOPUT | COTPYAHMU | pax, s
G)I yop. | Koi MaMH 4aTh C KHUCJIIO-

1,4,5 | nuccoun | cocTaBiie | yUUTENEM, | Tax,
50 4 HNoHnHble ypaBHEHHUSI peakuit 1 OcHoBanue 837, anu, HUA YMEHHUE OocHOBa- | [IpesenTanu
ynp.2, | HOHHBIX | MOHHBIX | 331aBaTh | HUAX, o




5
C.237
51 5 YcinoBus MpoTeKaHUs 832,3
XUMUYECKUX PEAKLUNA MEKY 7
pacTBOpaMu AJIEKTPOIUTOB J10 C.240
KOHIIA
52-53 | 6-7 Kucnorsl B ceete TD]] 838,
ynp.
3,4
54-55 | 8-9 OcnoBanus B cBete TDJ] 839,
yrp.
3,5
56 10 Oxcunpl, uX KiacCUpUKaIs 1 840
CBOICTBA. yop. 3
57 11 Coin, UX CBOMCTBA. 841
ynp.
2,5
58 12 I'eneTnueckas CBsI3b MEXKIY 842,
KJIaccaMu HEOPraHMYECKUX yp.
COEIMHEHU. 2-4
59 13 IIpakTnyeckas pa6ora Ne6. C.241
«CBoiicTBa KMCIIOT, OCHOBAaHHUH,
OKCHJIOB H COJICH».
Hucrpykrax Th
60 14 O000111eHNE U CUCTEMATH3ALM IToBTO
3HaHUM Mo Teme: «PacTBopeHue pUTH
U PaCTBOPBD». HOHSAT
ue 00
WOHH
BIX
peaki
UsIX
61,62 | 15,16 | OxkucauTeabHO- 843
BOCCTaHOBUTEIbHBIC PEAKITUN yp.
(OBP). 1,7
63 17 CBolicTBa IPOCTBIX U CIOKHBIX [ToBTO
BewecTs B cete TOJ] u OBP pUTH

ITOHAT

ypaBHe-
HUSX,
KHUCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEJIBHO-
BOCCTaHO
BUTEIb-
HBIX
peakuu-
SIX.

ypaBHEH
1502871
paccTtaHo
BKU

K03 Pu-
IIUCHTOB
B
OKHCITU-
TEJBHO-
BOCCTaHO
BUTEITb-
HBIX
peaknuu-
SX.

BOIIPOCHI.

COJISIX U
OKCHIAaX
B
IIOBCE/I-
HEBHYIO
JKU3Hb.

IIpe3enranu
o

IIpe3zentanu
o

[Ipe3zentanu
i




ue 00
WOHH
BIX
peaki
USX
64 18 IIpakTuyeckas padora Ne7. 1 C.242
Pemenune skcriepuMeHTaIbHBIX
3amay o teme: «OBP»
HNucrpykrax Th
65 19 Oo6o06menne u cucremaruzamust | 1 [ToBTO
3HaHui# 1o Teme «PacTBopenue. pUTH
PactBopsl. CBoiicTBa pacTBOpOB OCHOB
AIIEKTPOJIMTOB, NOHHBIE HBIC
ypaBHenus, OBP». TTOHAT
ust
TEMBI
66 20 HroroBasi KOHTpOJIbHas 1
pabora Ne4 3a xypc xumun 8
KJjlacca
67,68 | 21,22 | AHanu3 UTOTOBOM KOHTPOJIBHOU | 2 C.244
pab6otsl. [TopTpeTHas ranepes
BEJTUKUX XUMHUKOB.

Onucanue y4eOHO-MeTOAMYECKOI 0, MATEPUAIbHO-TEXHUYECKOI0 U MH(POPMALMOHHOI0 o0ecniedeHUus1 00pa30BaTeJIbLHOIO0 Mpolecca.
Harypaabnble 00bekThl. HaTypanbHbie 00bEKTHI, HCIOIb3yeMble B O0YUeHHH XUMUU, BKIIOYAIOT B c€0s1 KOJJICKIIMU MUHEPAIOB U TOPHBIX MOPOJI,
METaJJIOB U CIIJIAaBOB, MUHEPAIbHBIX YAOOPEHUH, IJIaCTMAcC, KAydyKOB, BOJIOKOH U T. . O3HAKOMIIEHUE y4JalluXcs ¢ 00pa3iaMu UCXOAHBIX BEIECTB,
MOJIYIIPOAYKTOB U TOTOBBIX M3JIEIHI MO3BOJSET MOJYyYUTh HATIISIHOE MPEACTaBIeHHEe 00 STUX MaTepHraiaxX, UX BHEITHEM BUJE, a TAKXKE O HEKOTOPBIX
(busznuecKkux CBOWCTBaxX. 3HAUUTENbHBIE Y4eOHO-TIO3HABATENbHBIE BO3MOXKHOCTH HMEIOT KOJUIEKLHH, H3TOTOBJICHHBIE CAMUMHU OOYYarOIIMMHUCS.
[IpenMeTsl 1 TAKKX KOJUIEKIUNA COOMPAIOTCSI BO BPeMSs IKCKYPCHUI U IPYrUX BHEYPOUHBIX 3aHATUH.

Komnekuuu MCmonb3yroTCs TONBKO IS O3HAKOMJICHHMS YyYalllMXCS C BHEIIHUM BHAOM U (DU3UYECKUMHU CBONCTBAMHM HM3y4aeMbIX BEIIECTB H
MartepuaioB. /(s mpoBeIeHNUs] XUMUYECKUX OTIBITOB KOJUIEKIIMU UCIIOJIb30BATh HEJIb3sl.
XuMHYecKHe peakTHUBbI M MaTepuajbl. OOpallleHue cO MHOTHMMH BELIECTBAMH TpeOyeT CTPOToro coONIOACHUS MPaBWJI TEXHUKUA 0O€30MacHOCTH,
O0COOEHHO TPH BBHITIOJIHEHUH OTBITOB CAMUMHU ydaluiuMucs. Bce HeoOxomuMble Mephl MPEA0CTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIUX JOKYMEHTAX H
WHCTPYKIUSAX, & TAKXKE B TOCOOUSX TS YUUTEIeH XUMUH.
Haubonee yacTo ucnonb3yemMbie peakKTHBBI U MaTePUAIIbIL:

1) mpocThie BelecTBa - Me/lb, HATPHUI, KaIbIIUN, ATFOMUHAN, MarHUH, JKEJIe30, [IMHK, cepa;

2) oxcuabl — memu (1), kambius, xenesa (1), maraus;



3) KHCJIOTHI - COJISIHAs, CEPHAsi, a30THAS;
4) OCHOBaHUS - THAPOKCHU/I HATPHS, THIPOKCHI KaIbIHs, TUAPOKCH T Oapusi, 25%-HbIi BOJHBIN pacTBOP aMMHaKa,
5) conu - xnmopunsl Harpusi, meau (1), sxenesa(lll); HuTpaTe! kanus, Hatpus, cepedpa; cynbdarer memu(ll), sxenesa(ll), xenesa(lll), amomunus,
aMMOHHUS, KaJlis, OpOMHUJT HATPHUS;
6) opraHMyYecKHe COCTUHCHUS - KpaxMall, TIUIMPHH, YKCYCHAs KUCIIOTA, MCTUJIOBBIN OpamKeBbli, (heHOoIBTaICHH, JTaKMYC.
XuMnueckas j1abopaTopHas mocyaa, annaparbl U Npudopbl. XUMHUYECKas MOCYy/a MOAPA3EIACTCS Ha JBE TPYIIBI: JJIsl BHIIOJHEHUS OIBITOB
YYAIIUMHUCS U JEMOHCTPAIIMOHHBIX OTIBITOB.
[Tpubopsl, anmapatel ¥ YCTAHOBKH, UCIIOJIB3yeMbIE HA YPOKaX XUMUH, MOJPA3CISIOT HA OCHOBE MPOTECKAIONIMX B HUX (PM3MUECKUX M XUMHUYCCKUX
MIPOIIECCOB C YYaCTUEM BEIIECTB, HAXOSAIIUXCS B Pa3HBIX arperaTHBIX COCTOSHUSX:
1) npubops! A1 pabOTHI C ra3aMH - TOJTydeHHEe, COOUpaHKe, OUUCTKA, CYIIKA, TOTJIOIEHUE ra30B; PEaKIIMKA MKy ITOTOKAMH T'a30B;
2) ammapaThl U TIPUOOPHI /IS OIBITOB C KUAKMMH U TBEP/BIMHU BEIIECTBAMHU - MTEPErOHKA, GHILTPOBAHKE, KPUCTAIIH3ALIMS; POBEACHNE PEaKIIUi
MEX/Ty TBEPJIBIM BEIIECTBOM U JKHIKOCTHIO, JKHIKOCTHIO U )KHIKOCTHIO, TBEPIBIMH BEIIECTBAMHU.
BHe 31011 KiTaccupuKkanuy HaXoAATCs JBE TPYINIbl yueOHOM anmaparyphl:
1). nnst U3y4eHus: TEOPETUUECKUX BOMIPOCOB XMMHUHU - WILTIOCTPAIINSI 3aKOHA COXPAHEHHSI MaCChl BEIIECTB, IEMOHCTPAIUs SJIEKTPOIPOBOIHOCTH
pacTBOPOB, JIEMOHCTpPAIMS JBIDKCHHS MOHOB B DJJIEKTPUYECKOM TIOJIC; IS M3YYEHHUS CKOPOCTH XHUMHUYECKOW PEaKIMu W XUMHUYECKOTO
paBHOBECHS;
2). 715l WIUTIOCTPAIIMA XUMHUYECKUX OCHOB 3aBOJICKHX CTIOCOOOB TIOJIYHYECHHSI HEKOTOPHIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa | T. 11.).
BcnomoratenpHy0 posih UTPalOT U3MEPHUTENIBHBIC U HArpeBaTeIbHBIC TPHOOPHI, PA3TMUYHBIE TPUCTIOCOOJICHUS IJ1s1 BBITIOJIHEHUSI OTIBITOB.
Mopenau. O0beKkTaMu MOJEIUPOBAHMS B XUMUU SBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHE ammapaThl, a TaKXKe MPOUCXOISIINE MPOIIECCHI.
B nmpenogaBanuy XuMHUM UCTIOJIB3YIOTCS MOJICTTH KPUCTAUTMYECKUX PEIIETOK anMasa, rpadurta, cepsl, pocdopa, okcuaa yriaepona(lV), nona, xenesa,
Meau, maraus. HaGopel Mozeneit aToMoB /17151 COCTaBJICHUSI IIAPOCTEPAKHEBBIX MOJIENIEH MOJIEKYII ITPH U3yUYE€HUU OPTraHUYECKON XUMUH.
Y4yeOHble MOCOOUSI HA MeYaTHOW oCHOBe. B mporecce oOydeHHs] XUMUMU HCIOJIB3YIOTCS CIACAYIONIUE TaOIHIII TMOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepnonuueckast cucrema xumuueckux snemeHToB J[. U. MenneneeBa», «Tabmuma pacTBOPUMOCTH KHUCJIOT, OCHOBAHHUH M coOjei», «IJIeKT-
POXUMUYECKUI psAll HAPSHKECHUI METaIIOB.
Jlia opraHu3alnuy CaMOCTOATEIbHONW paboThl OOYYAIOIIMXCS HA YpPOKax HCIOJB3YIOT pazHOOOpa3Hble TUAAKTHUYECKHE MaTepHalibl: TeTpaau Ha
MEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU Pa3HON CTENEeHU TPYAHOCTH JUIsl M3YYEHHUS HOBOTO MaTepHalia, CaMOINpPOBEPKU W KOHTPOJS 3HAHUUN
yUaIXcs.
JKPaHHO-3BYKOBbIE€ CpeJACTBa 00y4yeHHsl. DKPAaHHO-3BYKOBBIE TOCOOUS NENSITCS Ha TpU OOJBIIHME TPYIMIbl: CTaTUYHbIC, KBAa3HJAWHAMUYHbBIC U
nuHaMu4uHble. CTaTUYHBIMU SKPaHHO-3BYKOBBIMH CPEJICTBAMU OOYUYEeHHUsI SBISAIOTCA AUMA(PUIBMBI, TUANIO3UTUBHI (ClIal/Ibl), €MHIUYHBIE TPAHCIAPAHTHI
s rpadomnpoekropa. Cepun TpaHCHAPAHTOB MO3BOJISIOT UMHUTUPOBATh JIBIKEHUE IyTEM IOCJIEIOBATEILHOTO HAJIOKEHUSI OJTHOTO TpaHCIapaHTa Ha
npyroit. Takue cepuy OTHOCAT K KBa3WAMHAMHYHBIM SKPAaHHBIM MTOCOOHSIM.
JIMHAMHYHBIMH SKPaHHO-3BYKOBBIMU TIOCOOMSMHU SIBIISIFOTCS TPOU3BEACHUs KUHeMarorpada: MOKYMEHTAIbHOTO, XPOHHKAIBHOTO, MYIbTHILIH-
kanuoHHoro. K 93To#l ke Tpymme OTHOCSATCS SKpPaHHO-3BYKOBBIE CpeAcTBa OOydeHUs, Uil MpeabsBIeHUS HHPOpMaIMKU KOTOPHIX HeoOXoauma
KOMIIBIOTE€pPHAsI TEXHUKA.
Texuuyeckue cpeacrBa o0ydyeHus. [Ipy KOMIUIEKCHOM HUCHOJB30BAaHUU CPEICTB OOy4eHHS HEM30EKEH BOMPOC O BO3MOXHOCTH 3aMEHBI OJHOTO
MOoCOOusl APYruM, HampuMmep IEMOHCTPAIMOHHOTO WIIM J1aDOpaTOPHOTO OMBITa €ro H300pakeHueM Ha dkpane. MHbopmarms, comaepxkamiascs B
SKpPaHHOM TOCOOWH, MPEJCTaBIsIET COOOW IWIIh OTPAXEHHE pPEeaqbHOr0 MHUpa, U MOATOMY OHA JIOJDKHA WMETh OMOPY B YYBCTBEHHOM OIIBITE
oOyuaronuxca. B mpoTuBHOM ciydae ¢GOpMUPYIOTCS HeENpaBuibHbIE W (GopMmanbHble 3HaHUA. OCOOEHHO OmacHO (HOPMHUPOBAHHE HMCKAKEHHBIX



IIPOCTPAHCTBEHHO-BPEMEHHBIX IIPEJICTaBICHUN, IIOCKOJIBKY YKPAHHOE IPOCTPAHCTBO U BPEMs 3HAUUTEIBLHO OTIMYAOTCS OT PEAIBHOIO MPOCTPAHCTBA
U BpeMeHHU. DKpaHHOE OcoOMe HE MOYKET 3aMEHUTh COO0H pealbHbIi 0OBEKT B MPOLIECCE €ro MO3HAHUS BBUIY TOTO, YTO HE MOXKET OBITh HCTOYHHKOM
YYBCTBCHHOTI'O OIIbITA O CBOfICTBaX, CYIICCTBCHHLIX IMPU U3YUYCHUU XMMHU: LIBCTEC, 3al1axC, KPUCTAINIMUCCKOM CTPOCHUH U T. . B 10 xe BpEMs IIpU
HaJIMYUU 'y ydalquxCda AOCTATOYHLIX YYBCTBCHHBIX 3HAHUM Ha HCKOTOPBIX 3Tallax O6y‘I€HI/I$I BOCITPOMU3BCACHUC XMMHNYCCKOI'O OIIbITa B 3KPAaHHOM
1oco0uM MOXKeT ObITh O0JIee 11e7€CO00Pa3HBIM, YEM €TI0 MIOBTOPHAS JEMOHCTPALIHS.

IInanupyemMble pe3yJbTaThl H3y4eHUs] YUeOHOIO NpeaMeTa.

B pesynbraTe n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHUK JIOJIKEH
3HATh/TIOHUMATh:

® XMMHYECKYIO CUMBOJIMKY: 3HAKHM XUMUYECKHX 3JIEMEHTOB, POPMYIJIbI XUMUYECKUX BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIIMIA;

e BaXHEHIINE XMMHUYECKHUE MOHATHS: BEIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJIIpHasi Macchl, HOH,
QJJIOTPOTIHSL, U30TOIbI, XUMUYECKAsl CBSI3b, AJIEKTPOOTPULIATEIbHOCTh, BAJIEGHTHOCTb, CTETIEHb OKUCIIEHHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII
00beM, BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS, PaCTBOPBI, JIEKTPOJIUT U HEBJIEKTPOIIUT, SJIEKTPOIUTUYECKAS JUCCOLUAIuS,
OKHUCJIUTEh M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIECHHE, TEMJIOBOM 3((eKT peakluu, CKOPOCTh XUMHUYECKOW peakluu, KaTajus,
XMMHUYECKOE paBHOBECHUE, YTIEPOIHBIN CKeleT, QyHKIMOHANbHAS TPYIIa, H30MepHs, TOMOJIOTHUS;

® OCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHs MacChl BEIIECTB, TOCTOSIHCTBA COCTABa, MEPUOJUYECKHII 3aKOH;

OCHOBHbBIE TEOPUU XUMUHU: XUMHUECKOHN CBSI3U, JIEKTPOJIUTHUECKON AUCCOIHAIINU, CTPOSHHS OPraHUueCKUX COETUHEHUII;

BAKHEHIIINE BEIECTBA U MaTEpHajbl: OCHOBHBIE METAJIBl M CIUIABBI, CEpHAasi, COJIAHASA, a30THAs M YKCYCHAs KHUCJIOTHI; IIEJIOYH, aMMHaK,
MUHEpaJbHbIE YI0OpEHMs, METaH, STWIEH, alleTHJIeH, OEH30J, 3TaHOJ, >KMpbI, MbLIA, IJIIOKO3a, caxapo3a, Kpaxmal, KieTdaTka, OenKH,
UCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA, Kay9yKH, IIJIACTMACCHI;

yYMeEThb:

e Ha3pIBATh: 3HAKU XMUMHUYECKUX NIEMEHTOB, U3y4YCHHBIC BEUIECTBA 10 «TPUBUAJIBHO WM MEXAYHAPOIHOM HOMEHKIATYPE;

e OmpefesiTh: BAJICHTHOCTb U CTEICHb OKUCIIEHUS XUMUYECKMX 3JIEMEHTOB, THIl XMMHMYECKOH CBSI3M B COCIMHEHMSX, 3apsi/l MOHA, XapakTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHMM, OKHCIUTENb U BOCCTAHOBUTEIb, IPUHAUIEKHOCTD BEIIECTB K Pa3JIMYHBIM KJ1accaM
OpPraHUYECKUX COCAUHEHNUN;

® XapaKTepU30BaTh: 3JIEMEHThl MalbIX IEPUOJOB IO HX IOJIOKEHUIO B mepuoauueckoil cucreme J[.M.MenzaeneeBa; oOmue XuUMHUYECKHE

CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYECKUX COCIMHEHUH; CTPOEHHE M XMMHUYECKHE CBOMCTBA

U3Y4YECHHBIX OPraHU4YECKUX COCIUHEHU;

O00BbSCHATBH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HX COCTaBa W CTPOEHMs; NPUPOJY XUMHUECKOM CBA3M (MOHHOH, KOBAJIEHTHOI,

METaJUIMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEeaKUM U TOJI0XKEHUSI XUMUYECKOT0 PaBHOBECHUS OT PA3JIUYHBIX (PAKTOPOB;

®  BBINOJHATh XUMUYECKUH HKCIEPUMEHT 0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUMYECKUX (KHUCIOPOM, BOJOPOA, YIJIEKHCIBIN ra3, aMMHaK,
pacTBOPBI KMCIOT U LIEN0YeH, XJI0pHUa-, cyabdat -, KapOOHAT-MOHbBI, HIOHBI AMMOHHS) U OPIraHUYECKUX BEIIECTB;

e BBIYMCJIATH. MAaCCOBYIO JIOJK XMMHMYECKOIO 3JeMeHTa Mo (GopMylie COSAMHEHHs], MAaCCOBYIO JIOJIK PacTBOPEHHOIO BEIIECTBA B PacTBOPE,

KOJIMYECTBO BEILIECTBA, 00BbEM WIIM MacCy peareHTOB MM MPOTYKTOB PEaKIHH.



® MPOBOAUTH CAMOCTOSITEIBHBIN MOUCK XUMUYECKON MH(POPMALIMU C UCTIOIB30BAHUEM PA3IMUHBIX HCTOYHUKOB (HAYYHO-TIONMYJISAPHBIX H31aHUM,
KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); MCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH IS 00pabOTKU M Mepefaydl XUMHYECKOU
nH(OpMAIINHY U €€ TIPE/ICTABICHUS B Pa3IMYHbIX (hopMax;

HCI0JIb30BATh NPUOOpPETEHHbIE 3HAHUS U YMEHHUs B IPAKTHYECKO /1esITeJIbHOCTH M TMOBCeHEBHO KU3HM JJIs1:

0OBSICHEHUS! XUMHUYECKUX SIBJICHUH, TPOUCXOAIINX B IPUPOJIE, OBITY U Ha MMPOU3BOJICTBE;

OTIpeieNIeHNUs] BO3MOXKHOCTH POTEKAHUS XUMUYECKUX TPEBPAIICHHUHA B PA3IMYHBIX YCIOBUSAX U OIICHKH X MOCIIEICTBHIA;

9KOJIOTMYECKU TPAMOTHOT'O TTOBEJICHUS B OKpYXKAIOIei cpene;

OIICHKHU BJIMSIHUSI XUMUYECKOTO 3arPS3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YelIOBEKa U JPYrHe KUBBIE OPTaHU3MBbI;

0e301acHOT0 00paIeHus C TOPIOYMMH U TOKCUYHBIMH BEIIECTBaMH, J1a00paTOPHBIM 000pyJ0BaHNEM;

MIPUTOTOBIICHHS PACTBOPOB 3aIaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOJICTBE;

KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW WH(POPMAIINH, TOCTYIAIOMIEH U3 Pa3HBIX HCTOYHUKOB.

PexoMenayemasi quTepartypa.
1. Jlutepartypa, HcnoJIb3yeMasi yUuTeJeM:

- OCHOBHas 1Uumepamypa
1. Tabpuensu O.C. IIporpamma kypca xumun i1 8-11 kitaccoB 001meo0pa3oBaTebHBIX yupexkaeHuin. — M.: Jlpoda;

2. I'abpuensna O.C. Xumus: 8 knacc : ydeOHHK 171 001eo0pazoBaTenbHbIX yapexaeHuii. — M.: JIpoda.

- OONONHUMENbHAS TUMepamypa

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

2. XuMmus: 8 Kiacc: KOHTPOJIbHBIE U TTpoBepodHbIe padoThl K yueOHunky O.C. I'abpuensna «Xumus. 8 kimace» / O.C. I'abpuensa, I1.H. bepezkun, A.A.
VYmaxkoBa u nip. — M. : JIpoda;

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

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

5. Anxumuk (http://www.alhimik.ru/) - oIMH W3 JIYYIIUX CAHUTOB PYCCKOS3BIYHOTO XUMHUYECKOro MHTEpHETa OpPHUEHTHUPOBAHHBIM Ha YYUTEIS M
YUEHHUKa, IIperojaBaTelis U CTyACHTA.

2. Jlurepatypa, peKkoMeHIyeMasl 1JIsl y4aluXcs.
- OCHOGHAA TUMepamypa
INabpuensu O.C. Xumus: 8 kiacc : yueOHUK A5 001ieo0pa3oBaTenbHbIX yupexaeHuit. — M.: Jlpoda.
- 0ONnoIHUMENbHAS TUmepamypa
1. XKypnan «Xumus B IIKOJIEY;
2. Kontpen - Xumus s Beex (http:/kontren.narod.ru). - nuHpOpManmoHHO-00pa30BaTENbHbIM CAUT Ui TE€X, KTO U3y4aeT XUMUIO, KTO €€ MPEeIoJIaeT,
U1l BCEX KTO MHTEpeCyeTcss XUMueil.
3. Anxumuk (http://www.alhimik.ru/) - onuH M3 Jy4mIMX CaWTOB PYCCKOS3BIYHOTO XMMHUYECKOTO MHTepHETa OpUEHTHPOBAaHHBIA HAa Y4YHUTENS U
YYEHHKa, IPEroiaBaTess U CTYCHTa.
4. DHUMKIONEINYECKU CIOBaph I0HOTO XUMHUKA



3. Meauapecypchbl.
CD «Heopranuueckast XuMHusi», U31aTEIBCTBO « Y UUTEIIbY
CD «Ikona Kupumna 1 Medonusy, U3AaTeNbCTBO «Y YUTEIb
Xumust. [Ipoceemenue «Heopranuueckas xumush»,. 8 kiacc. (Ha 2-X JUCKax)
Xumus (8-11 kiacc). BupryanpHas nadopaTtopus (yaeOHOE IEKTPOHHOE U3/IaHUE)
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