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-9 KIIACCBI. ABtopsl O. C. I'abpuensn,A. B. KyniiosaHopmatusHoit u Mmeroauudeckoit 6azoii AOOIT OOO obyuaromuxcs ¢ 3I1P sBis-
FOTCSL:
*DenepanbHblid 3akoH "OO0 00pazoBannu B Poccuiickoit @eneparnuu” ot 29 aexadbps 2012 r. N 273-d3 (¢ mocneayomumMy u3MeHe-
HUSMH).
*denepanbHblid TOCYJAPCTBEHHBIN 00pa30oBaTEIbHBI CTAHIAPT OCHOBHOTO 001Iero oOpasoBaHus (YTBEpKIAeH NpHKa3oM MuHHCTED-
cTBa obpaszoBanus u Hayku Poccuiickoit deneparuu ot 5 mapra 2004 r. No 1089).
AnantupoBaHHas paboyasi mporpamma o MpeaMeTy paccudTaHa Ha oOydarolmuxcs ¢ 3a7epkKoi ncuxuyeckoro passutus (311P),
HaxOJSAIIMXCS HA COBMECTHOM OOY4YEHHUU B Kjlacce.
[Ipu orbGope comepxkaHusi MaTepuayia, METOI0B U (HOpM pabOTHl HA YPOKE YUUTHIBAIOTCS CIEAYIOIINE 0COOEHHOCTH NMO3HABATEIb-
HOM cepsbl aereii ¢ OB3:
1). Henocrarounasi mo3HaBarenbHasi aKTUBHOCTh, KOTOPasi B COUYETAaHUU C OBICTPOM YTOMIIIEMOCTBIO M UCTOIIAEMOCTHIO MOXKET CEPhE3HO
TOPMO3HUTH UX 00yueHue 1 pa3BuThe. beICTpo HacTymarIIee yToMIeHHE MPUBOIUT K MOTEPE pabOTOCIIOCOOHOCTH, BCIIEICTBHE Yero y o0y-
YaIOIINXCSl BOSHUKAIOT 3aTPYIHEHUSI B YCBOCHHHM YYEOHOT0 MaTepualia: OHU HE YACPKUBAIOT B TAaMSATH YCJIOBUS 3aJ1a4u, MPOJAUKTOBAHHOE
MpEIOKEeHHE, 3a0bIBAIOT CJIOBA; JIOMYCKAIOT MHOTOYUCIICHHBIC OMUOKH B MUCbMEHHBIX paboTax; HEPEAKO BMECTO PEIICHUS 3a/add Mpo-
CTO MEXaHUYECKU MAaHUMYJIUPYIOT IU(PpaMu; OKa3bIBAIOTCS HECTIOCOOHBIMU OIICHUTH PE3YJIbTaThl CBOMX JIEUCTBUMN; WX MPEJICTABICHUS 00
OKPY’KaIOLIEM MHUPE HEIOCTATOYHO IIHPOKH.
2). Y nereil ¢ 3a€pKKOM MCUXUYECKOTO Pa3BUTHS BBISABJICHBI 3aTPYIHEHUS! TIPU BHITIOJIHEHUU 3a/laHUM, CBSI3aHHBIX CO 3PUTEIBHBIM BOC-
npuaTueM Marepuasa. HaGmrogaroTcss HEIOCTaTKU aHAJIM3a MPU BHITIOJIHEHUHW 3aJJaHUM B YCIOBHSX TMOBBIIIEHHONW CKOPOCTU BOCIPHUSTHUS

Marepuaia.



3). letu ¢ 31IP He MOTYT COCPEAOTOYUTHLCS Ha 3aJlaHUM, HE YMEIOT MOJIYMHSITh CBOM JEHCTBUS MpaBUiIaM, COAEPKAIIUM HECKOIbKO YCIO-
BUW. Y MHOTHUX M3 HUX MPe00JiajaloT UTPOBbIe MOTUBBI. OTMEUaeTCs, YTO UHOTJA TaKUE JIE€TH aKTUBHO padOTaIOT B KJIACCE U BBIMOIHSIOT
3a/laHHsI BMECTE CO BCEMHU OOYYAIOIIMMHUCS, HO CKOPO yCTAalOT, HAYWHAIOT OTBJIEKATHCS, IEPECTAIOT BOCOIPUHUMATh YUEOHBI MaTepHall, B
pe3ysbTaTe Yero B 3HAHUAX 00pa3yloTCsa 3HAUUTENIbHbBIE TIPOOEIbI.

[Tpu peanuzanuu yd4eOHOU MporpaMmbl 001N 00BEM coepxxaHus o0ydenus no npeamery aereii ¢ 3IIP coxpansiercsi, HO UMeeT
KOPPEKUMOHHYI0 HANIPABJICHHOCTH U MPEAYCMAaTPUBACT OPraHM3aALUI0 HHAUBUAYAJIbHON OMOILIH.

JJ1s JoCTHKEHUSI MOJIOKUTEIBLHOr0 pe3yabrata B o0yueHun aereid ¢ 3IIP ucnoab3yores cieaymomue NnpuéMbl, CpeIcTBa
MeTOAbI 00yYeHHs, COOTBETCTBYIOLIHE OCOOCHHOCTAM PAa3BUTHUA AeTeH U HMEIolHe KOPPEKIHOHHYI0 HANIPABJICHHOCTD:
1). OT6op comepxanusi 00y4YeHUsl, a TAKXKE MPEANOYTUTENbHBIX BUJOB ACSATEIBHOCTU MPOBOJUTCA C YUYETOM ONTHUMHU3AILMHU YCIOBUU IS
pealin3alyy MOTEHIMAIBHBIX BO3MOXKHOCTEH JETeH C 3aJepKKOI ICUXUYECKOro pa3BUTHs. B mpoiecc 00ydeHus BKIIOUalOTCs 3a/1aHUs Ha
pa3BUTHE BOCTIPUATHSA, aHATU3UPYIOMIET0 HAOIIOIEHNS, MBICIIUTEIbHBIX ONEpaluil (aHaau3a U CUHTE3a, TPYNIUPOBKU U KIIACCU(PUKALIUH,
CUCTEMATHU3AIINH ), ICHCTBUN U YMEHHUIA.
2). CucreMaTu4ecKkoe BBISBICHUE TPOOENIOB B 3HAHUSX U UX BOCHOJHEHHE (0OBSICHEHNE 3aHOBO YUYEOHOI0 MaTepHasa, UCIOJIb30BaHUE J0-
MOJIHUTENbHBIX YIPAKHEHUN U 3a1aHHH );
3). HacTo McnoJyb3yIOTCs HarJIsiAHble JUIaKTUUECKUE MOCOOMsS U pa3HOOOpa3Hble KapTOUKH, MOMOTAIOIINEe PEOCHKY COCPEIOTOUUThCS Ha
OCHOBHOM MaTepualie ypoKa U OCBOOOXIAIOUIME €ro OT padOoThl, HE UMEIOUIEH MPSMOro OTHOILIEHUS K M3y4yaeMOM TeMe; MPUMEHSIOTCS
YEeTKHE CXEMbI U TaOJIUIIbI, TPUOIMKEHHBIE K )KU3HH, PEATUCTUYECKIE WIUTIOCTPALlUH, PAllMOHAIIBHO ONpeesieTcss 00beM MPUMEHEHUS Ha-
TJISIAHBIX CPELCTB.
4).Yt00b1 136€XaTh OBICTPOTO YTOMJIEHHS, TAITUYHOTO JIJISl 00YYAIOUIUXCS C 33JIEPKKOM TICUXMUECKOTO Pa3BUTHS, UCTIONIb3YETCS EPEKITIO-
YeHHE YYCHHKOB C OJTHOTO BUA AEATEIbHOCTU Ha apyroi. B o6ydyennn nereit ¢ 3I1P uzberaercs neperpyKeHHOCTb, KOTOpasi CHUXKAeT Ka-

YECTBO BOCIPUATHA MaTCprajla U IIPUBOJUT K 6BICTpOMy YTOMJICHHUIO 1 SMOLIMOHAJIBHOMY IIPCCBHIIICHUIO ITKOJIBbHUKOB.



5).Pa3Buturio mo3HaBaTeIbHOM AKTUBHOCTH YYALTUXCS, MPOSIBICHUIO 3aUHTEPECOBAHHOCTH B MPUOOPETEHNHU 3HAHUN CTIOCOOCTBYIOT JAMJIAK-
TUYECKHUE UTPBI U UTPOBBIE IPUEMBI.

6). [Ipu ycTHOM ompoce BOIPOCHI CTaBSITCS YETKO, KPATKO, YTOOBI AETU MOTJIM OCO3HATh UX, BAYMAThCS B COJECpKaHUE, NaETcs BpeMs Ha
00/ TyMbIBaHHE.

7).Y4uThIBa€TCS 3TAlHOCTh (POPMHUPOBAHUS CIIOCOOOB y4eOHOM NIEATENbHOCTH: CHayaja JeTed yyaT OpUEHTHPOBATHCS B 33aJJaHUH, 3aTEM
BBINIOJIHATh Y4EOHbIE TEUCTBHS MO HATJISIAHOMY 00pasily B COOTBETCTBUU C TOYHBIMU YKa3aHUSIMU B3pPOCIIOTO, 3aT€M — 10 CJIOBECHOM MHCT-
PYKLUU IIPU €€ MOCIEN0BATEIBHOM U3JI0KEHHH.

8). Jlyist oGneryeHust TpyAHbBIX 3aJJaHUM UCTIOJIB3YIOTCSI CHEeUUAbHble MEmOObl U RPUEMDL.

HaIJISIIHOCTD (KapTHHHBIE TUIAHbI), ONOPHBIE, 0000IIAIONIUE CXEMBI, «IPOrPAMMHUPOBAHHBIE KAPTOUKW», TpauuecKre MOAENIN, KapTOUKH-
MOMOUTHMIIBI, KOTOPBIE COCTABIISIIOTCS B COOTBETCTBUM C XapaKTEPOM 3aTPyJHEHHUH MpU YCBOCHHHM y4e€OHOrO MaTepuaa; ajJrOpUTMBI,
MPUEMBI TIPENUCAHUS C YKAa3aHUEM IOCIIEI0BATEILHOCTH ONepaluii, HeOOXOAUMBIX JUIsl PEIICHUs 33]a4; JOMOJHUTEIbHbIE HABOJSILINE
BOIPOCHL; 00pa3Ibl pelIeHHs 3a/a4; Mo3TanHas MpoBepKa 3ajad, NpuMepoB, ynpaxkHeHuil. CioBecHble MeTo1bl 00y4eHus (pacckas, oece-
na, 00bSCHEHUE U JIP.) AOJKHBI COUETAThCS C HATJISAHBIMU M MPAKTUYECKUMU METOJaMHU.

9). it KOHTPOJS U OLEHKH UCToNb3ytoTcss MHbie KMMBI, pe3ynbpTaThl Tpya peOeHKa HEe OLIECHUBAIOTCS B CPABHEHUU C IPYTUMHU y4allH-
MUCS.

10). B pat6ore ¢ nerbmu ¢ 3IIP ncnoJib3yercsi 0CO0blil MeIAroru4ecKMii TAKT — He00X0IMMO 3aMeYaTh U MOOIPIATH MaJIei-

IIHe YCIIeXH jieTeil, pa3BUBATHL B HUX BepPY B COOCTBEHHbIE CHJIbl M BO3MOKHOCTH, IOUIEPKUBATH I0JI0KHTEIbHbIH YMOIIHMO-

HAJBHBLIA HACTPOM.

Ilnanupyemble pe3yJbTAThl 0CBOEHHS YUYeOHOI'0 MpeaMeTa, Kypca 8-9 kiacca

BbINyCKHUK HAYy4YUTCS:



* OIMCKLIBATh CBOMCTBA TBépI[BIX, KUIAKHUX, F33006pa3HBIX BCUICCTB, BBIACIIAA NX CYIICCTBCHHBIC ITPHU3HAKH,

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IIPUUMHHO-CIIEICTBEHHBIE CBA3U MEXYy NaHHBIMH Xa-
PAKTEPUCTUKAMU BEILECTBA;

¢ paCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MOHSITHI «aToOM», «MOJICKYJIa», «XUMHUYECKUMN QJICMCHT», «IIPOCTOC BCUICCTBO)»), «CIOKHOC
BCIICCTBO», KBAJICHTHOCTB», UCIIOJIB3YA 3HAKOBYIO CUCTCMY XNMUU;

* 1300paxaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYI U CYIIHOCTh XMMUYECKUX PEAKIUI C MOMOIIBI0 XUMUYe-
CKHUX ypaBHECHHUII;

¢ BBIYUCJEATE OTHOCUTCIIBHYIO MOJICKYJLIPHYIO 1 MOJIAPHYIO MACChl BEIUICCTB, a TAKIKC MACCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMCHTA B COCAUHC-
HMAX OJI1 OOCHKH X Hp&KTH‘-IGCKOﬁ 3HAaYUMOCTH,

* CPaBHUBATh IO COCTABY OKCHUbI, OCHOBAHMS, KUCIIOTHI, COJIU;
* K1acCU(PUIIMPOBATh OKCUIBI U OCHOBAHMSI 10 CBOMCTBAM, KHCJIOTHI U COJIM 110 COCTaRBY;
* M0JI30BATHCS JTAOOPATOPHBIM O0OPYTIOBAHUEM U XMMUYECKOU MOCYI0M;

® IMPOBOJUTH HECJIOKHBIC XUMHUUYCCKUC OIIBIThI U HEI6J'IIOI[€HI/ISI 3a U3MCHEHUSIMHU CBOMCTB BCUICCTB B IIPOLECCE HUX HpeBpaIHeHHﬁ; co0JTIO-
AaTh IIpaBuJjia TCXHUKH 0e30MmacHOCTH ITpH IpOBCACHUHA H&6J’HOI[CHPII>1 H OIIBITOB,

* paznuyaTh SKCIEPUMEHTANIBHO KUCIOTHI U IIETOYH, MOJIb3YSICh MHAMKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOJIIOIEHHS Mep Oe3omac-
HOCTH MpU 0OpalIEHUH C KUCIOTAMH U ILEI0YAMHU.

* pacKpbIBaTh CMBICI Nepuoanueckoro 3akona Jl. . Menneneesa;
* OIMCHIBAThH U XapaKTePU30BaTh TAOINIHYIO (OPMY IEPHUOTUIECKON CUCTEMBI XUMUYECKHUX JIIEMEHTOB;

¢ XapaKTCpHU30BaTh COCTAB ATOMHBIX AJCP U PACIPCACIICHUC YKUCJId 3JICKTPOHOB II0 3JICKTPOHHBIM CJI0SAM aTOMOB XHMHYCCKHX 3JICMCHTOB
MaJIbIX IICPUOJI0B HCpHO,HH‘-IGCKOﬁ CHCTCMBI, a TAKKC KaJIUd U KaJIbL U,



* pa3aM4aTh BBl XMMUYECKOU CBS3U: HOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HEMOJSAPHYIO U METAIINYECKYIO;
* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHMHU CBSI3IMU Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUIMUYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METaJINYE-
CKUX;

¢ XapaKTCpU30BaTb XUMHUYCCKUC 3JICMCHTBI U UX COCAMHCHUA HAa OCHOBC ITOJOKCHHA 3JICMCHTOB B HGpPIOI[H‘i@CKOﬁ CHCTEME U OCOOCHHO-
cTeu CTPOCHUS UX aTOMOB;,

* XapaKTEepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHUE MEPUOJUUECKOTO 3aKOHA U MEPUOJIUYECKON CUCTEMbI XUMHUYECKUX JJIEMEH-
toB /1. 1. Menneneena;

* 00BACHATH CYTb XUMHUYCCKHUX IIPOUCCCOB U UX IIPUHIUIINAJIBHOC OTIIMYHC OT (1)I/ISH‘I€CKI/IX;
® Ha3bIBATL IIPHU3HAKN U YCIIOBUA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

* YCTaHABJIMBATh MPUHAICKHOCTh XUMHUYCCKON PEaKIMHU K OMPEAeIEHHOMY THITY 110 OJHOMY M3 KJIacCH(DUKAITMOHHBIX MPU3HAKOB: 1) 10
YHUCITYy M COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUU (pEaKIMU COSTUHEHUS, Pa3I0KEHHUs, 3aMeIIeHUs 1 0OMeHa); 2) 1Mo BhIaele-
HUIO WJIU TIOTJIOIICHUIO TETUIOTHI (PEAKIIUU DK30TEPMUYECKHUE U SHIOTEPMHUUECKHUE); 3) 10 H3MEHECHUIO CTCIICHEH OKWCICHUS XUMHUYCCKHX
AJIEMEHTOB (PEaKIMKi OKUCIUTEILHO-BOCCTAHOBUTEIBHEIE); 4) IO 00paTUMOCTH Tipoliecca (peakiuu oOpaTUMbIe U HEOOpaTUMBbIE);

* COCTABJISITh YPABHEHUS JEKTPOJUTUUYECKON TUCCOIMAIIMN KUCIIOT, IIEI0Y€EH, COJIeH; MOJHbIE U COKPAIEHHbIE MOHHBIE YPABHEHHUSI peak-
Uit oOOMeHa; ypaBHEHHs OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

* MMPOTHO3UPOBATH MPOAYKTHl XUMHUECKUX PEAKIHUHA Mo (hopMysiaM/Ha3BaHUSM UCXOIHBIX BEIIECTB; OMPEIEISITh UCXOIHBIC BEIIESCTBA IO
(dbopmynam/Ha3BaHUSAM MPOIYKTOB PEAKIINH;

* COCTaBJISITh YPAaBHEHUS PEAKIIUM, COOTBETCTBYIOIIMX IMOCJIEA0OBATEIBHOCTH («IIETIOYKE») MPEeBpaIllCHUNH HEOPraHUYECKUX BEIIECTB pas-
JIUYHBIX KJIaCCOB;

® BBIABJISATE B ITPOLECCE DKCIICPUMEHTA IPU3HAKHW, CBUACTCIIBCTBYIOIIHUE O IIPOTCKAHNH XUMHYECKOMN PCaKIu;



* IPUTOTOBIISATH PACTBOPHI C ONPEIEIEHHON MACCOBOM J0JIE PACTBOPEHHOIO BELIECTBA;
* OIPEJEISITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEIOUEN IO N3MEHEHUIO OKPACKU UHAUKATOPOB;
* IPOBOJUTH KAUECTBEHHBIE pEaKLUH, MOATBEPKAAIOIINE HATMUUE B BOJHBIX PACTBOPAX BEIIECTB OT/EIbHBIX HOHOB

¢ onpcaciATbL NPUHAMJICKHOCTh HCOPTAaHNYCCKHUX BCIICCTB K OAHOMY M3 M3YYCHHBIX KJIaCCOB/prrIH: MCTAJUIbI 1 HCMCTaJJIbI, OKCHJbI, OC-
HOBaHHA, KHUCJIOTHBI, COJIM,

* COCTaBJIATH (POPMYIIbI BEMIECTB M0 UX HA3BAHUSIM;
* ONPEAEHATh BAJIECHTHOCTD U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIJIATh (POPMYJIbI HEOPTaHUYECKUX COEAMHEHHI MO BAJIEHTHOCTSAM M CTEIICHSIM OKUCIIEHUS 3JIEMEHTOB, a TAKXKe 3aps1aM HOHOB, yKa-
3aHHBIM B TaOJMIE pACTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH;

* OOBSICHATH 3aKOHOMCPHOCTH U3MCHCHUA (1)I/ISI/I‘ICCKI/IX 1 XUMHUYECKHUX CBOMCTB IMPOCTBIX BCIICCTB (MCTaJ'IJ'IOB u HCMCTaJ'IJ'IOB) N UX BBICHINX
OKCH OB, 06p3,30BaHHBIX QJIEMCHTAaMHU BTOPOTO U TPETHLETO IMICPUOIOB,

¢ Ha3bIBATb O6IlII/Ie XUMHWYICCKHC CBOﬁCTBa, XapaKTCPHBIC IJIA I'PYIIIT OKCHUIOB: KMUCJIOTHBIX, OCHéBHBIX;
¢ Ha3bIBATb O6IlII/Ie XUMHWYICCKHC CBOﬁCTBa, XApaKTCPHBIC I KAXKAO0I'0O U3 KJIIACCOB HCOPTaHNYCCKHUX BCIICCTB: KHUCJIOT, OCHOBaHHﬁ, COH€I>JI;

* IPUBOJIUTH NIPUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMUYECKAE CBOMCTBA HEOPraHMYECKUX BEIIECTB: OKCUJ0OB, KUCJIOT, OCHOBAHUM U CO-
JICH;

* OIIPENEIATh BEUIECTBO-OKUCIIUTEIb U BEIIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX;
* COCTaBJISATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OanaHC (JJ11 M3YYEHHBIX PEeaKIUil) MO MPEeAIOKEHHBIM CXEMaM pPeaKuid;

® IIPpOBOAUTDH na60paToprIe OIIBITHI, MOATBCPKAAOIIUEC XUMHUYCCKHC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKNX BCUICCTB,



Il. Conep:xxanue yueOHOro npeamMera ¢ ykazanueM (popM opraHu3anuu y4eOHbIX 3aHATHIA,
OCHOBHBIX BH/IOB J1eSITEJIbHOCTH

CopepxaHue yuebHoro npegmera

8-9 knaccbl
Pasden 1. OcHOBHbIE NOHAMUS XUMUU (YPOBEHb amoMHO-MOSIEKYNSAPHbIX rpedcmasieHul)
MpeameT xummn. MeToabl NO3HaAHWUS B XUMWW; HAOIIOAEHNE, 3KCMEPUMEHT, M3MEPEHME. VICTOYHUKM XMMMUYECKO HbopMauun: Xumudeckasa nutepaTtypa, NHTepHeT.

UuncTble BelwecTBa n cmecu. OuncTtka BellecTB. [pocTbie 1 cnoxHele Bewectsa. Metannbl U HemeTanbl. XMMUYECKUIA 3NIEMEHT, aTOM, Moriekyna. 3Hakm Xxummye-
CKUX 3N1EMEHTOB. XMMunyeckas popmMyna. BaneHTHOCTb XuMmyeckmx anemeHToB. CoctaBneHne popMyn GMHapHbLIX COEANHEHWUI MO BafIEHTHOCTN aTOMOB XMMNYECKNX
3N1eMEHTOB U onpeaeneHve BaneHTHOCTN aTOMOB XMMUYECKUX 3IEMEHTOB Mo hopMynam GUHapHbIX COeANHEHUN.

OTHocuTenbHast atomHasi macca. OTHocUTEnNbHasa MoneKynspHas Mmacca. MaccoBasi 4ONS XMMUYECKOro rieMeHTa B CIOXHOM BellecTBe. KonnuecTBo BellecTBa.
Monb. MonsipHass macca 1 MOnsipHbIA 06BbEM.

dusnyeckme SBNEHUS U XMMUYeckne peakumn. MpunsHaky 1 ycroBmst NPOTEKAHUS XUMUYECKUX peaKLnii. 3akoH COXpaHEHWUsi MacCbl BELLECTB NPY XMMUYECKMX peak-
umsIX. XuMmnyeckme ypaBHeHusi. KoadunumeHTbl B ypaBHEHUSIX XUMUYECKUX PeaKLMI Kak OTHOLLEHMWS! KONIMYECTB BELLECTB, BCTyMatLWmMX 1 o6pa3syolumxcs B pesynbtaTte
XMMUuYeckon peakuuun. MpocTeiime pacyeTbl N0 YypaBHEHUAM XUMUYECKUX peaKkLU.

OcHoBHbIe Knaccbl HeOpraHM4Yecknx coegmMHeHnn. HomeHknaTypa HeopraHudeckmx BewecTtB. Kucnopog. Bosgyx. MNopenune. Okengpl. OKengbl METANMOB U He-
meTannoB. Bogopog. Boga. Ounctka Bogbl. Aspauuns Boabl. Bsammogencteme Boabl C Okcvgamu MeTansoB U HemeTannos. KNcnoThbl, Knaccudukaums n cCBoncTea:
B3aMMOOENCTBUE C MeTannamm, okcmaamm metannoB. OcHoBaHUS, knaccudurkauus n CBOMCTBA: B3aUMOAENCTBUE C OKCMAAMMN HEMETAINOB, Kucrnotamm. AMdoTep-
HOCTb. KncnoTHo-ocHoBHbIE MHAMKaTopbl. Conn. CpegHne conu. BaanmogencTeme conen ¢ metannamu, Kncrnotamu, wenodyamu. Cea3b Mexay OCHOBHbIMU Knaccamm
HeOopraHN4ecknx CoeanHeHUN.

I'IepBOHaqaanble npencraBneHna O eCTeCTBEeHHbIX cemencTBax (rpynnax) XNMUNYECKNX INTEMEHTOB: LWENOYHble MeTalllbl, ranoreHbl.
Pas0den 2. lNepuoduyeckull 3aKoH U rnepuodudeckasl cucmema xumuyeckux anemeHmos [.1.MeHdeneesa. CmpoeHue geuwiecmaa.
Mepuoanyecknii 3akoH. VIcTopusi OTKPLITUSE MEPUOAMNYECKOTO 3aKoHa. 3HaYeHMe NepuoanNYeckoro 3akoHa Ans pa3BUTHS HayKu.

Mepuogunyeckasa cuctema kak eCTeCTBEHHOHay4Has Krnaccudukauns XMMUYECKUX aNemMeHToB. TabnuyHasa hopmMa NnpeacTaBnenHns Krnaccuukawumm XMMmMYecknx
anemeHToB. CTpykTypa Tabnuupl «leprnognyeckas cuctema xmmmyeckmx anemeHtos . . MeHaeneesay. ®U3nM4eCKMin CMbICIT NOPSIAKOBOrO (aTOMHOr0) HOMepa, Ho-
Mepa nepuoja 1 Homepa rpynnsl (418 anemeHToB A-rpynn).

CTpoeHure aToMa: siap0o U aneKkTpoHHas o6onoyka. CocTaB aTOMHBIX SAeP: MPOTOHbI M HENTPOHLI. M3oTonbl. 3apsg aTOMHOro siagpa, MaccoBOe YMCIO U OTHOCK-
TenbHas aToMHas Macca. JneKkTpoHHas 06oro4Yka atoma. ONeKTPOHHbIE CINOM aTOMOB 311EMEHTOB MarbIX NepuoaoB.



Xummyeckasa cBA3b. SﬂeKTDOOTpI/ILl,aTeJ'IbHOCTb atomoB. KoBaneHTHas HenondpHada n nongdapHaa CBA3b. MoHHasa cBA3b. BaneHTHOCTb, CTeNneHb OKUCIEHNS, 3apdan
MOHa.

Pa3den 3. MHo2o0bpa3sue xuMmu4yeckux peakyud.

Knaccudukaums XuM1UYecknx peakumii: peakuumn coeanHeHnsl, pasnoXeHns, 3amellleHns, obMeHa, aK3oTepMuyeckme, SHOOTEPMUYECKNE, OKUCTIUTETbHO-
BOCCTaHOBUTENbHbIE, HEobpaTUMbIe, obpaTuMble.

CKOpOCTb XUMUNYECKNX peaKLl,I/IVI. q)aKTOpr, BnnaAoLwne Ha CKOpoCTb XMMUYECKNX peaKLI,VII7I.

PacTBopbl. nekTponutnyeckasa guccoumauust. SneKTponnTbl N HEINEKTPONUTLL. KaTUoHbI U aHMOHBIL. [nccoumaunsa conen, KUCNoT N OCHOBaHMN B BOOHLIX pacTBO-
pax. Peakunm MOHHOro obmeHa B pacTBOpaXx 31eKTPOSNIUTOB.

Pa3den 4. MHo2o0obpa3sue seuwecms.

EcTecTBeHHblE CEMENCTBA XUMUYECKNX STIEMEHTOB MeTannoB 1 HemeTtannos. O6Lwas Xapaktepuctuka HemeTarnsioB Ha OCHOBE UX MNOJ1I0XXEeHUA B I'IepVIOﬂ,I/I‘-IeCKOIZ
cucrteme. 3aKOHOMepHOCTVI N3MeHeHnsa cbwsvmecmx M XMMUYECKNX CBONCTB HEMETAINOB — MNPOCTbLIX BeLWeCTB, NX BOOAOPOAHbIX coegMHEHNI, BbICLUNX OKCNOOB U KUCIIO-
poacoaepXxawnmx KNCNoT Ha npuMmepe 3rieMeHToB BTOPOIro U TpeTbero nepmnoaos.

ObLas xapakTepucTrka MeTaroB Ha OCHOBE WX MOSIOXXEHUSA B Nepuoamnyeckoi cucteme. 3akOHOMEPHOCTU M3MEHEHUST (DU3NYECKMX Y XUMUYECKUX CBOWCTB Me-
TannoB — MNPOCTbIX BELWECTB, X OKCUAOB M M’MOPOKCUAOB HA NPUMEPE 3NIEMEHTOB BTOPOIo M TPETLEro NeprodoB. AMOTEPHbIE cCoeanHeHNs antoMmuHmns. O6Las xapak-
TEPUCTMKA XKenesa, ero OKCMaoB 1 MMAPOKCUIOB.

Pasden 5. SkcnepumeHmarnbHas xumus (Ha usyqyeHue amoeo pa3sdesna He 8bi0esisemcsi KOHKPEeMHOe 8peMsi, MOCKOIbKY XUMUYECKUL SKCriepuMeHm s181isiemcsi
o0bs3amenibHOU cocmaegHoU Yacmblo Kax0020 U3 pasdesios rpumepHoUl rpoepaMmmel, PazdeneHue nabopamopHo20 3KcriepuMeHma Ha npakmuyeckue 3aHsmusi U na-
60pamopHbie OrbimbI U ymOYHeHUe Ux codepxaHus npogodssmess asmopamu paboyux fnpoepaMm o Xumuu 0151 OCHOBHOLU WKOfIbI. BapuaHm KOHKpemu3ayuu xumuye-
CKO20 aKcriepuMeHma u pacripedesieHusi €20 o y4ebHbIM memam rpueedeH 8 NpUMepPHOM memMamu4YeCcKOM naHuposaHuU.)

[eMOoHCTpauMOHHbIN akcrnepuMeHT. 1. Npumepbl prusmnyecknx aereHun. 2. Npumepbl XMMUYECKNX peakumin C APKO BblPa)KeHHbIMU n3yvYaembiMu npusHakamu. 3. Pe-
aKUMN COeMHEHUS, pa3noXeHusl, 3ameLLeHns, odMeHa. 4. Peakumu, nnnocTpupyoLimne CBOMCTBA U B3aMMOCBSI3U OCHOBHbIX KITACCOB HEOPraHUYECKNX COeQUHEHNI. 5.
OnbIThl, UNNIOCTPUPYIOLLIME 3aKOHOMEPHOCTM U3MEHEHNSA CBOMCTB LLEMOYHbLIX METanMoB 1 ranoreHoB. 6. ONnbIThl, UNNOCTPUPYIOLLNE 3aKOHOMEPHOCTU N3MEHEHNS
CBOWNCTB r’MAPOKCUA0B U KUCNOPOACOAEPKALLUMX KACMOT SIEMEHTOB OAHOro nepuoaa. 7. Npumepbl OKUCAUTENBHO-BOCCTAHOBUTENBHBIX peakumin.8.dakTophbl, BNusoLImne
Ha CKOPOCTb XUMMUYECKUX Peakuni.

9.Mpumepbl 3HO0- 1 3K30TEpPMUYECcKMX peakumi. 10. CpaBHEHMNE 3NEKTPONPOBOAHOCTM PACTBOPOB 3NEKTPOSIUTOB U HEINEKTPONUTOB. 11. Peakunn MOHHOro obmeHa.
12. OnbITbl, NNOCTPUPYOLLNE PU3NYECKUE N XUMNYECKME CBONCTBA M3Yy4aeMbliX BELLECTB.

JTaBopaTopHbIn akcnepumeHT. 1. Mpumepsbl huanyeckux aBneHun. 2. Nprmepsl XuMmdeckmx peakumi. 3. PazgeneHue cmecen. 4. MNpu3aHaku 1 ycrioBusi TEYEHNS Xu-
MUYECKMX peakumi. 5. Tunbl XMMUYECKMX peakumii. 6. CBONCTBa U B3aUMOCBS3M OCHOBHbIX KNACCOB HEOPraHUYeCKMX CoeaMHEHUI. 7. DakTopbl, BNUSOLNE HA CKOPOCTb
XUMMYecknx peakumin. 8. CBOMCTBa CONemn, KUCMNOT U OCHOBaHUI Kak anekTponntoB. 9. OnbITbl, MNNIOCTPUpPYOLWLME DU3NYECKME N XMMUYECKME CBONCTBA N3YyYaeMbIX Be-
wectB. 10. OnbITbl NO MNOMYYEHNIO U3YYEHHbIX BELLECTB.

PacuyeTHble 3agaun. 1.BblumcneHne oTHOCUTENBLHOM MOSEKYIISAPHON U MOMSIPHON MaccChl BELLLECTBa MO ero XumMmyeckon opmyne. 2. Pac4yeT MaccoBor 0NN XUMU-
YecKoro anemeHTa B coeMHeHunn. 3. PacyeT maccoBon Jonn pacTBOPEHHOrO BeLLecTBa B pacTeope. 4. BbluMcneHus no XMMmMyeckMM ypaBHEHUSIM MaccChbl UNK Konuye-
CTBa BellleCcTBa OJHOr0 U3 y4acTBYHOLLMX UMW NMOSyYaloLLMXCs B peakunn coeanHeHNn No N3BeCTHOW Macce UNn KonmM4ecTBy BeLLlecTBa ApYroro CoeaMHeEHUs.



MpymepHble 06bEKTBI 3KCKypcuii. My3en MUHepanornyeckme, kpaeBea4yeckme, XygoXKeCTBEHHbIE, MEMOpPUArbHbIE My3eU BblAAIOLLNXCS YYEHbIX-XUMUKOB. XUMuye-
ckne nabopartopum obpasoBaTenbHbIX YYPEXAEHUA CPEQHENO M BbicLLEro NpodeccuoHanbHoro o6pasoBanns (y4ebHble 1 HaydHbIE), Hay4YHO-UCCNenoBaTeNbCKNX opra-
Hu3auun. BogoouncTHble COOpYKEHUSA. KCKYPCUN B MPUPOAY.

MpumepHbIe HanpaBneHWs NPOEKTHOWN AeATeNbHOCT oby4yatolmxcs. 1. PaboTa ¢ UICTOYHMKaMM XUMUYECKOM MHdopMaLM — UCTopUYecKne 0630pbl CTAaHOBINEHUS
N PasBUTUA N3YYEHHbIX NMOHSATUIA, TEOPUIA, 3aKOHOB; XXM3Hb U AEATENbHOCTb BblAAKLWMNXCS YYEHbIX-XMMWUKOB. 2. AHanuTu4eckne o63opbl MHGOPMaLIMK MO PELLEHNIO onpe-
AeneHHbIX Hay4HbIX, TEXHOMOIMYECKMX, NpakTudeckmx npobnem. 3. OBnageHne oCHoBaMM XMMMYECKOro aHanusa. 4. OBnageHne 0CHOBaMM HEOPraHMYeCcKoro CUHTe3a.

OcHoBHOE cofeprkaHne Ha yposHe OCHOBHO20 0bue20 obpa3osaHus
8 knacc
BeepneHue

MpegmeT xumnn. MeToabl NO3HAHUA B XMMUW: HABNIOAEHNE, SKCNEPUMEHT, MogenmMpoBaHune. ICTOYHMKN XMMUYECKON MHGpopMaLuK, ee NonyydeHne, aHanus un
npeacTaBreHne ero pesynbTaToB. [OHATME O XMMWUYECKOM 3fIEMEHTE U hbopMax ero CyLleCTBOBaHMS: CBOOOAHbIX aTOMax, MPOCTLIX U CIOXHLIX BewecTBax. [pespa-
LeHuMs BewecTB. OTNMYMe XMMUYECKUX peakunii OT hmanyecknx aBneHun. Pomnb XxvMMmm B XN3HK YernoBeka. Xemodmnums n xemodobusi. Kpatkne cBeaeHuss U3 uctopum
BO3HUKHOBEHMS N pa3BUTUS XUMUKU. PONb 0TEYECTBEHHbIX YYEHbIX B CTAHOBMEHUN XUMUYECKON Haykn — paboTel M. B. JlomoHocoBa, A.M. bytneposa, 1. 1. MeHgenee-
Ba. XMMMYeCcKas CUMBOSMMKA. 3HAKN XMMUYECKMX NIEMEHTOB U MPOUCXOXKAEHUE NX Ha3BaHW. Xumudeckue opmynel. MHaekcsl n koadduumneHTsl. OTHOCUTENBHbIE
aToMHas U MorekynapHasi Macchbl. [lpoBeaeHne pacyeToB MacCoBOM 40NN XMMUYECKOrO 3fieMEHTa B BELLLECTBE HA OCHOBE ero dpopmyrbl. [epunognyeckas cuctema xu-
Mudeckmx anemeHToB [. . MeHaeneeBa, ee CTpyKTypa: Mmanble 1 bonbLume nepuoasl, rpynnel U noarpynnel. MNeprnoanyeckas cuctema kak cnpaBovyHoe nocobue ans
Nofny4YeHUs CBEAEHUN O XMMNYECKNX SNIEMEHTAX.

OemoHcTpaumu. 1. Mogenu (wapoctepxHeBble n CTioapTa—bpurneta) pasnuyHbIX NPOCTbLIX U CITOXHbLIX BELLLECTB.

2. Konnekuusa CTeKNAHHOM Xxnmudeckon nocyabl. 3. Konnekums matepmanos 1 U3gennin n3 HAX Ha OCHoBe antoMuHus. 4. Baanmogencrteme mpamopa C KUCIIOTON K
NMOMyTHEHME U3BECTKOBOW BOAbI.

JlTabopaTtopHble onbIThl. 1. CpaBHEHME CBOWCTB TBEPAbIX KPUCTaNMMYECKUX BELLECTB U pacTBOPOB. 2. CpaBHEHNE CKOPOCTU NCNapeHnst Bodbl, OAEKONOHa U 3TUIO-
BOro cnupTa ¢ hunbTpoBanbHom bymaru.

Tema 1. ATOMbI XUMUYECKNX SFIEMEHTOB

ATOMBbI Kak hopMa CYLLLECTBOBAHMSA XMMUYECKMX 3rieMeHTOB. OCHOBHbIE CBEAEHUSA O CTPOEHNM aTOMOB. [lokasaTenbCTBa CrOXHOCTU CTpoeHnst atomoB. OnbIThbl Pe-
3epcopaa. NnaHeTapHas Mogenb CTPOEHUs aToma.

CocTtaB aTOMHbIX A0ep: NPOTOHbI, HeﬁTpOHbI. OTHocuTenbHasa aToMHasa macca. BaanmocBsasb NoOHATUI «MNPOTOHY, «Hel;lTpOH», «OTHOCUTEJIbHaA aTOMHadA Macca».
MameHeHue vncna NPOTOHOB B A4pe atoMa — 06pa3OBaH|/|e HOBbIX XUMNYECKNX SNNTEMEHTOB.

M3meHeHne ymcna HeI7ITpOHOB B A4pe atoMma — o6pasoBaH|/|e MN30TOMNOB. COBpeMeHHOG onpeaeneHne NoHATUA «XMMUYECKMI anemMeHT». M3oTonbl Kak pa3HOBUOHO-
CT aTOMOB OHOIO0 XMMWNYECKOro arnemMeHTa.



SJ'IeKTpOHbI. CTpOGHI/Ie ANEKTPOHHbIX ypOBHeVI dTOMOB XMMNYECKUX 3NTEMEHTOB MarllbIiX Nepnoaos. lMoHATHe o 3aBepLeHHOM 3J1eKTPOHHOM YPOBHE.

Mepunogunyeckas cnctema xmmmyeckmx anemeHToB [. V. MeHgeneesa n cTpoeHne atomoB — oM3NYeCKNA CMbICI NOPSAKOBOrO HOMepa afeMeHTa, HoMmepa rpynnbl,
HoMepa nepuoaa.

M3ameHeHue uncna ANIEKTPOHOB Ha BHELWWHEM 3J1EKTPOHHOM YpOBHE aTOMa XMMNYECKOro 3fIeMeHTa — o6pasoBaHV|e NONOXUTENbHbIX N OTpULUaTeribHbIX NOHOB. No-
Hbl, O6pa3OBaHHbIe aToMaMu MeTanioB U HEMeETarsoB. anI‘-IVIHbI N3MEHEHNSA METaNIMYECKNX U HEMETanN4YeCKUX CBONCTB B nepuoaax v rpynnax. O6pasoBaHV|e oun-
HapHbIX coeanHeHui. NoHaTne o6 noHHom cBa3un. Cxembl O6pa3OBaHVIFI WOHHOW CBA3N.

B3ammopgericTBre atoMoB 31eMEHTOB-HEMETANNOB Mexay cobon — obpa3oBaHMe AByXaTOMHbIX MOMEKyn NPOCThIX BellecTB. KoBaneHTHas HenonsipHas Xumuye-
CKas CBA3b. ONEKTPOHHbIE U CTPYKTYPHbIe hopMynbl. B3aumoaenctesme aToMoB HemeTanmnos mexay cobon — obpasoBaHme GUHapHbIX COEANHEHUI HEMETAIOB.
OnekTpooTpuLaTensHOCTb. KoBaneHTHas nonspHas cBsa3b. [ToHATME 0 BaneHTHOCTM Kak CBOMCTBE aTOMOB 06pa30BbiBaTh KOBANeHTHbIE XMMnyeckue cessn. Coctaene-
H1e dopmyrn BUHAPHLIX COeAMHEHMIA NO BaNeHTHOCTW. HaxoxaeHne BaneHTHOCTH No popMyre OMHapHOro coeaMHEHNS.

B3anmopgelicTBue atoMoB MeTanmnoB mexay cobon — obpasoBaHue MeTanmyecknx Kpuctanmnos. [OHATUE O MeTanMYeCcKon CBA3MN.
[emoHcTpaumn. Mogenun atomMoB XMMMYECKNX anemMeHToB. [Nepuogmnyeckasa cuctema xmmmudecknx anementoB 1. 1. MeHgeneea (pasnuyHbie hopmbl).

JlabopaTtopHbie onbIThl. 3. MogenMpoBaHue NpuHUMNa AENCTBUS CKaHUPYHOLWero Myukpockona. 4. M3rotosneHne mogenen Monekyn buHapHbIx coeanHeHnin. 5. M3-
roToBfEHNE MOAENMN, UNMIOCTPUPYIOLLEN CBOMCTBA METaNIMYeCcKon CBA3N.

Tema 2. lNpocTble BeLecTBa
MonoxeHue meTannoB 1 HeMeTannoB B [lepnognyeckon cucteme XMMM4EeCKMX aIEMEHTOB

0. N.MeHpeneeBa. BaxHenwwme NpocTbie BeLeCTBa — MeTarnnbl ()Kenes3o, antoMnHUIA, KanbUuin, MarHun, Hatpun, kanun). Obwue durandeckne cBOMNCTBa MeTarn-
noB. BaxHelne npocTble BelLecTBa-HemeTannbl, 06pa3oBaHHbLIE aTOMaMu KMCropoda, Bogopoaa, asoTta, cepbl, ocdopa, yrinepoaa. Monekynbl NpoCTbIX BELLECTB-
HemMeTansoB — BOAOPOAA, KNCITOPOoAa,

asora, ranoreHoB. OTHOCUTENbHAsA MonekynapHasa macca. CnocoBHOCTb aTOMOB XMMUYECKUX 3NIEMEHTOB K 0Opa30BaHM0 HECKOMBbKUX MPOCThIX BELLECTB — arnmno-
Tponus. AnnoTponHble mogndukauumn kucnopoga, pocdopa, onosa. Metannuyeckme n HemeTannyeckme CBOMCTBa NPOCTbIX BewwecTB. OTHOCUTENBHOCTb 3TOrO MOHS-
™S.

Yucno Asoragpo. Konudectso Bewectsa. Monb. MonsipHas macca. MonspHbii 06bem razoobpasHbix BelecTs. KpaTHble eguMHuLbl U3MEpeHMs Konn4ecTsa Belle-
CTBa — MUINIMMOJb U KUITOMOJTb, MUNTTMMOISIPHAs 1 KUITOMOSSIpHas Macchl BELEeCTBa, MUITITMMONSIPHBIN U KUITOMONSIPHbLIA 06beMbl ra3006pa3HbIX BELLECTB.

Pac4eTbl ¢ ucnonb3oBaHMeM MOHATUN «KONTMHYECTBO BeLlecTBay, «MOJIdpHaa macca, ((MOJ'IHprIIZ o6BbEM ras3oBy, «4UCNO ABorap,po».

HemoHcTpaumn. MNMonyyeHne o3oHa. Obpasupbl 6enoro n ceporo onosa, 6enoro 1 kpacHoro goccopa. HekoTopble MeTansbl U HEMETasIbI C KONMYECTBOM BeLLEeCTBa
1 Monb. MonsipHbIi 06beM razoobpasHbIX BELLECTB.

JlabopaTtopHble onbITbl. 6. O3HaKoOMMeHME € Konnekumen metannos. 7. O3HaKOMIIEHME C KOMMeKLMen HeMeTansoBs.
Tema 3. CoeANHEHUA XUMNYECKUX SN1EMEHTOB

CreneHb okucreHnsi. CpaBHEHME CTEMNEHU OKUCIEHUS U BaneHTHoCTU. OnpeaeneHme CTeneHn OKUCNEHUS! 3NIEMEHTOB B B1HapHLIX coeanHeHusix. CocTaBneHne
dopmyn BUHAPHBLIX COeaUHEHMWI, OBLLMIA CNOCO6 UX Ha3BaHUA.



BuHapHble coeanHeHUst MeTanmnoB U HeMeTannoB: OKCUAbI, Xnopuabl, cynbduabl 1 np. CoctaBneHne nx opMyn. BuHapHble coeauHEHUS HEMETANIOB: OKCUab,
neTy4ne BOAOPOHbLIE COEAVHEHNS, UX COCTaB M Ha3BaHus. [peacTaBUTenn oKCUAOB: BoAa, YIMEKUCHbIV ras, HeralleHast u3secTb. [peactaButeny neTy4ymx BOAOPOa-
HbIX COEeANHEHWIA: XNTOPOBOAOPOA U aMMUaK.

OcHoBaHus1, X COCTaB 1 Ha3BaHUS. PaCTBOpI/IMOCTb OCHOBaHWUW B Boje. npe,El,CTaBVITeJ'II/I Lernoyemn: rMapoKcnabl HaTpuad, Kanna U Kanbuua. MoHsaTne 06 nHamkaTo-
pax n Ka4eCTBeHHbIX peakuunax.

KucrnoTel, UX cOCTaB U Ha3BaHUS. KJ'IaCCI/ICbVIKaLI,VIFI KMCNOT. npeﬂCTaBMTeJ'IVI KMCNOT: CepHad, ColndHan, a3oTHadA. [MoHATME O WKane KUCNOTHOCTH (LIJKaJ'Ia pH) N3me-
HEeHne OKpacCKn MHONUKaTOpPOB.

Conu kak npon3BoaHbIE KUCIIOT U OCHOBaHUI1, UX COCTaB U Ha3BaHWsl. PaCTBopI/IMOCTb coneun B Boae. npeﬂCTaBl/lTeJ'IVI conemu: xnopwua Hatpu4, Kap6OHaT n (bOCd)aT
KanbLu4.

AMOpdHbIE U KpUCTannuyeckme BeLlecTsa.
MexmonekynsipHble B3aMMOAENCTBUSA. TuNbl KpUCTaNINYECKUX peLleToK. 3aBUCUMOCTb CBONCTB BELLLECTB OT TUNOB KPUCTaNMYeCKNX peLleTok.

YuncTble BewecTsa n CMECH. an/IMepr XngkKux, TBepabix n Fa3006pa3HbIX cmeceit. CBoncTBa YMCThIX BeLeCcTB 1 cmecen. Mx coctaB. MaccoBas n o6bemHasa gonu
KOMMOHEeHTa cMecu. PacyeTbl, CBA3aHHbIE C UCMOMNb30BAHNEM MOHATUS «40SA».

OemoHcTpaummn. Obpasubl OKCUO0B, KUCNOT, OCHOBaHUIM 1 conen. Moaenu KpucTanimMyeckmnx peLeTok xnopuaa HaTpwsi, anmMasa, okcmaa yrnepoga (V). KucnotHo-
LLEeNOYHbIE MHOMKATOPbI, UBMEHEHME X OKPACKM B pas3nn4HbIX cpedax. YHMBepcarnbHbli MIHAMKATOP WU M3MEHEHNE ero OKpacku B pas3nnyHbix cpegax. Lkana pH.

JTabopaTopHble onbIThl. 8. O3HaKoMNeHMe ¢ konnekumen okenaos. 9. O3HaKoMMNeHNe CoO CBOMCTBaMM aMmMuMaka.
10. KauecTBeHHas peakuus Ha yrnekucnel ras. 11. OnpegeneHve pH pacTBOpPOB KUCMOTHI, LLENOYM U BOAbI.
12. OnpegeneHne pH NMMOHHOro 1 6104YHOrO COKOB Ha cpese nnofoBs. 13. O3HaKOMMeHWe C KONSeKUMen Conen.

14. O3HaKOMIIEHME C KONNEKLMEN BELLECTB C pasHbiM TUMOM KPUCTanNMYeCcKon peLleTkn. M3arotoBneHme Mmoaenen kpuctannmieckmnx pewetok. 15. O3HakomneHve
¢ 06pa3LoM ropHo nopoapl.

Tema 4. lameHeHnsa npoucxogsime ¢ BewecTsamm
IMoHsTME ABNEHN, CBA3AHHbLIX C U3MEHEHNSIMW, MPOUCXOAALLUMM C BELLECTBOM.

#BneHus, cBs3aHHbIE C NUBMEHEHNEM Kpuctannn4eckoro CtpoeHumsa sellecrtsa npn noCToAHHOM ero cocrase, — q)msmqecme ABneHns. Puamyeckme sIBfeHNs B Xu-
MUn: gnctunnauua, Kpuctannmiauud, BoinapmBaHne N BO3roHKa BELWECTB, (*)VIJ'IprOBaHI/Ie n Ll,eHTpVI(byFI/IpOBaHI/Ie.

ABneHuns, cBaA3aHHbIE C N3BMEHEHNEM COCTaBa BELLECTBA, — XUMUYECKME peakuunn. an/I3HaKI/I n ycnosusa npoTekaHna XMMn4eCcknx peaKLlMVI. BbigeneHme TennoThl 1
cBeTa — peakunn ropeHud. MoHATHe 00 3K30 - n SHOOTEPMUYECKUX peaKUnAX.

3aKoH coxpaHeHus1 Macchbl BELLLECTB. XMMUYECKUE YpaBHEHUS. 3HaYeHe NHAEKCOB U koadhduumeHToB. CocTaBrneHne ypaBHEHUI XUMNYECKMUX peakLni.

PacueTbl N0 XMMUYECKUM ypaBHEHUsM. PellieHne 3aaay Ha HaxoXaeHue KonmMyecTsa, Macchl Unu obbema npoaykTa peakuum rno KonumyecTsy, Macce unm oobemy
NCXOQHOro BellecTBa. PacyeThbl C UCMOMb30BaHWMEM MOHATUA «0NSA», KOr4a MCXOAHOE BELLECTBO AaHO B BUAe pacTBopa C 3a4aHHON MaccoBOW Aonei pacTBOPEHHOro
BELLEeCTBa WMV COAEPXUT OnpeaenieHHyo OO0 NpuMecei.



Peakunmn pasnoxeHusi. [NpeactaBneHne 0 CKOPOCTU XUMKUYecknx peakumin. KatanusaTtopbl. ®epmeHThl. Peakuum coeguHeHns. Katanutuyeckue n Hekatanutmye-
ckue peakuuu, obpaTumble 1 HeobpaTuMble peakuun. Peakuun samelleHms. Pag akTMBHOCTU MeTanos, ero UCnonb30BaHne A NPOrHo3MpoBaHNs BO3MOXXHOCTU MpPo-
TEKaHUS peakunin Mexay MeTannamm 1 KucrnoTamu, peakumin BbITECHEHUS OOHUX METaroB U3 pacTBOPOB MX Coren ApyruMu metannamu. Peakummn obmeHa. Peakuun
HelTpanuaaummn. YcrnoBus NpoTekaHus peakuuii obmeHa B pacTBopax [0 KOHLIA.

Tunbl XUMMYECKMX peakLmi Ha NpUMEpPE CBONCTB BOAbl. Peakuus pasnoxeHuss — anekTponna Boabl. Peakummn coegnHeHns — B3anMogencTBmne Bogbl C OKCugamm
MeTansoB 1 HEMETAasNoB. Ycnosue B3auMogencTBnsa OKCMAOB METaNNoB U HemeTanmnoB ¢ Bogow. [NMoHsaTne «rmgpokenabl». Peakumn samelleHnsa — B3aMmogencTene
BOAbl C MeTannamu. Peakunn obmeHa — ruaponva BeLLECTB.

OemoHcTpaumu. MNMpumepbl uanyecknx ABneHnin: a) nnaeneHne napaduHa; 6) BO3roHka noga nnm 6€H30MHON KACMNOTLI; B) paCTBOPEHME OKPaLLUEHHbLIX CONEN; T)
Andy3nsa OyLINCTLIX BELLECTB C ropsillelt Namnoyvkn HakanuBaHus. MNpumepbl XMMUYECKUX SIBNIEHUI: @) ropeHne MarHus, doocdopa; 6) B3aMMoaencTBne consiHom Ku-
CNOTbl C MPaMOPOM WU MeNoM; B) Nnonyyexne rugpokemaa meau (I1); r) pactBopeHue nony4yeHHOro rmapokcuaa B kucnotax; 4) Bzaumogencrtene okeupa meam (1) ¢
CEPHOW KUCMNOTOW NpW HarpeBaHn; €) pasnoXXeHne nepmaHraHaTta Kanus; ) pasnoxeHue nepokcmaa

BOAOPOAA C NOMOLLIbIO ANOKCMAA MapraHLa 1 Katanasbl kKapTogensa nnM MOpKoBK; 3) B3aMMOAeNCcTBNe pa3baBneHHbIX KUCMOT ¢ MeTannamu.
JlTabopaTtopHble onbiThbl 16. MpokanuBaHne Meam B NameHn cnupToBkn. 17. 3amelleHne meam B pactBope xnopuaa meau (Il) xxenesom.
Tema 5. MNpaktukym1.

MpocTenwmre onepauunm ¢ BELECTBOM

1. MpaBuna TexHukn 6e3onacHoCTv Npu paboTe B XMMnyeckom kabuHete. MNMprembl obpalleHns ¢ nabopaTopHbIM 060pyAOBaHNEM M HarpeBaTernbHbIMKU Npubopa-
Mu. 2. HabrntogeHust 3a naMeHeHUsiMn, NPOUCXOOSILLIMMM C FrOpsiLLIEN CBEYON, N MX ONUCaHME (JOMAaLLHWUIA 3KCNepuMeEHT). 3. AHanmM3 no4ebl U BOAbI (AOMAaLUHWIA SKCnepu-
MeHT). 4. MNpusHakn xumudeckux peakumn. 5. NpurotosneHme pacTeopa caxapa v pacdeT ero MaccoBOMW 40NN B pacTBOpE.

Tema 6. PactBopeHue. PactBopbl. CBoMCTBa pacTBOPOB 3f1EKTPOSINTOB

PacTBopeHue kak unsnko-xmmmndeckmii npouecc. lNMoHatue o rmgpaTax u kpuctannormapartax. PactBopumocTs. KpuBble pacTBOPUMOCTM Kak MOAESb 3aBUCMMOCTH
pacTBOPUMOCTU TBEPAbIX BELLECTB OT TeMNepaTypbl. HacbiWweHHbIe, HEHACbILWEHHbIE U NePEChILLIEHHbIE pacTBOPbI. 3HAYEHe pacTBOPOB AN MPUPOAbLI U CENTbCKOro
X039aKcTBAa.

MoHsTMe 00 SJ'IeKTpOJ'II/ITI/ILIeCKOIZ aunccounaumin. 3J'IeKTpOJ'II/ITbI N HE3NEKTPOJIUTDI. MexaHuam guccoumaumn ANEKTPOJINTOB C pa3yfiMyHbIM XapaKTepoOM CBA3N. Cte-
NeHb 3ﬂeKTpOJ'IVITI/I‘-IeCKOI7I anccoumaumm. CunbHble n cnabble ANEKTPOJIUTDI.

OCHOBHbIE NOMOXEHMS TEOPUN INEKTPONTUTUYECKOW AMcCcoumaumm. VIoHHbIe ypaBHeHMs peakumin. Peakumm obMeHa, naywme o KoHua.
Knaccudukaumsa noHOB 1 nx CBOMCTBA.

KucnoTbl, ux knaccudukauma. Anccoumaums KUCNOT U UX CBONCTBA B CBETE TEOPUUN 3MNEKTPONMTMYeckon anccoumaumnn. MonekynspHble 1 MOHHbIE YpaBHEHNS pe-
akuun. BsanmogencTeme KUCMOT ¢ MeTannammn. neKTpoXMMUYECKU pag HanpshkeHnn meTtannoB. BaanmogencTeme KMCnoT ¢ okengamm metannos. Baanmopgencreme
KMCINOT C OCHOBaHMSIMWM —peaKkunsa HenTpanmsaumn. Baammogenctene kucnotT ¢ conamn. Micnonb3oBaHue Tabnuubl pacTBOPUMOCTU ANSA XapaKTEPUCTUKA XUMUYECKNX

CBOWCTB KMCIOT.

OcHoBaHus, 1x knaccudukaums. [iuccoumaumsi OCHOBaHUM N MX CBOMCTBA B CBETE TEOPUM SNEKTPONUTUYECKON gMuccoumnanmn. Bsanmogenctene ocHoBaHui ¢ co-
namu. Vicnonb3oBaHue Tabnuvubl pacTBOPUMOCTU AN XapaKTEPUCTUKM XMMUYECKNX CBOMCTB OCHOBaHWIA. B3anmogencTeune LenNoYveln ¢ okcngamm HeMeTarnsnos.



Conu, ux gnccoumaums 1 CBOMCTBa B CBETE Teopumn SﬂeKTPOJ'II/ITVIL-IeCKOVI auccounaunn. Baanmopgencrteme conen ¢ MetTannamm, ocCoObeHHOCTM 3TUX peaKLl.I/IIZ. Baau-
MoZencTBme conen c conamu. Vicnonb3oBaHue Tabnuubl pacTBOpPUMOCTU ANA XapaKTepUCTUKN XUMNYECKUX CBOWCTB CONeMn.

O606LeHne cBegeHnin 06 okcnaax, ux knaccudukaumm u CBOMCTBaXx.
eHeTnYeckune psabl MeTanna u HemeTtanna. FeHeTnyeckasi CBSA3b MeXAy KnaccaMmy HeEopraHMYeCKNX BELLECTB.
OKUCNUTENBHO-BOCCTAHOBUTENbHbIE PeaKUnK.

Onpegenexne cTeneHen okUCNeHUs AN aNeMeHTOB, 00pa3yoLmMX BellecTBa pasHblX KNnaccoB. Peakumm MOHHOro 0OMeHa M OKUCTIUTENbHO-BOCCTAHOBUTENbHbIE
peakummn. OKMCRMTENb 1 BOCCTAaHOBUTESb, OKUCIIEHNE U BOCCTaHOBMEHNe. CocTaBneHne ypaBHEHMIN OKUCTINTENbHO-BOCCTAHOBUTENbHLIX peakUmili METOOO0M 3NEKTPOH-
Horo 6anaHca.

Ceowncrtea NPOCTbIX BelWwecTB — MeTasuioB U HeMeTasrioB, KUCIOT U COInen B CBETE OKUCIINTENTbHO-BOCCTAHOBUTENbHbBIX peaKLlMVI.

OemoHcTpaumun. McnbiTaHme BeLWEeCTB U UX PAaCTBOPOB HA SNEKTPONPOBOAHOCTb. 3aBMCMMOCTb 3NIEKTPONPOBOAHOCTU YKCYCHOM KUCIOThI OT KOHLEeHTpauumun. [iemke-
HWe OKpaLleHHbIX NOHOB B 3fieKTpMyeckom nose. BaanmoagencTeme LUmMHKa ¢ Cepomn, COnsiHOM KncnoTton, xnopuaom meau (). FlopeHne marHus. Bsammogencteme xmnop-
HOM 1 CepoBOLOPOAHON BOAbI.

JlTabopaTtopHble onbiThl 18. BsanmogencTeme pacTBOpOB Xropuaa HaTpus 1 HUTpaTta cepebpa. 19. MNonyyeHne HepacTBOPMMOrO rMApoKcuaa 1 B3anmogencTeme ero
c kucnotamu. 20. Bsanmopencteme KNCNOT ¢ OCHOBaHMAMK. 21. BlanmopaencTeme KUCNOT C okcuaamMu metannoB. 22. Bsanmopencteume KucnotT ¢ metannamu. 23. B3au-
MOoAencTBne KNCIOT ¢ conamun. 24. BsanmoaencTame Lenoyen ¢ kucnotamum. 25. BzammoaencTame LENOYen ¢ okcmgamm HemeTannos. 26. Bsanmogencreune wenoyemnm c
conamu. 27. Nony4yeHne n CBONCTBa HEPACTBOPUMbIX OCHOBaHMIN. 28. BaaumogencTeme OCHOBHbIX OKCUAOB C Kucnotamu. 29. Baammoaenctane 0CHOBHbBIX OKCUAOB C
Bogown. 30. BsanmoaencTeme KNCNOTHBIX OKCUAOB C Lwenodamu. 31. Bsanmogencrame KMCNOTHBIX OKCKMAOB ¢ Bogown. 32. Baanmoagencrteue conen ¢ kmcnotramu. 33.
BaanmogencTteue conen ¢ wenodyamu. 34. Bzanmogenctame conemn ¢ conamu. 35. Baanmogenctame pactBopoB COMen

C MeTannamu.
Tema 7. MNpaktukym 2. CBOMCTBa paCTBOPOB 3f1EKTPONNTOB

1. NoHHble peakumun. 2. YCNoBus TeYEHMS XMMNYECKMX PeaKkLMii Mexay pactBopamMm anekTponuToB Ao koHua. 3. CBoMCTBa KUCMOT, OCHOBaHUM, OKCUAOB U Conen. 4.
PeuwleHne akcnepnmeHTanbHbIX 3agau.

I'IpM AByX4aCOBOM MiiaHMpoOBaHUM NPOBOOUTCA TOJIbKO NMpaKTnveckan pa60Ta 4.

Pe3epBHOe BpemMsi—3— 4. ( BO3MOXHOE UCMOMb30BaHNE: NPOEKTHAsH AeATENbHOCTb)

9 knacc
BeegeHune. O6Lan xapakTepucTnka XMMnNYECKNX afIEMEHTOB M XMMUYECKNX peaKLui
MNepuoagnyeckunn 3akoH u MNepuogudeckasn cuctema xmmmdeckmnx anemeHtoB . . Mengeneesa

XapakTepucTtuika a5fieMeHTa no ero nonoxeHuto B MNeprnoanyeckon cncteme xmmmdeckmx anemeHToB [1. V. MeHgeneesa. CBoONCTBa OKCUOOB, KUCIIOT, OCHOBAHWUN 1
Conewn B CBETE TEOPUMN 3MNEKTPONUTMHECKON ANCCOLMaLIMN N OKUCIIEHUS-BOCCTAHOBIEHMS.



MoHsTME 0 NnepexoaHbIX anemMeHTax. AMOTEPHOCTb. [[eHeTUYECKNIA paL NEPEXOAHOrO aNeMeHTa.
MNepuoagnyeckun 3akoH u Neprnogudeckas cuctema xmmmdeckmx anemeHtoB . . Mengeneesa.

Xnmundeckasi opraHn3aumns XXMBOW 1 HEXMBOW NPUPOAbl. XMMUYECKNIA COCTaB f4pa, MaHTUN U 3eMHON KOpbl. XUMNYECKME SNEMEHTDI B KITETKAX >XMBbIX OPraHn3MoB.
Makpo- 1 MUKPO3MEMEHTLI.

O606LeHMe cBEAEHNI O XNMUYECKNX peakumax. Knaccudunkaumst XMnUYecknx peakumi no pasnmyHbiM Npu3Hakam: «41Co 1 COCTaB pearmpyowmx n obpasyto-
LLMXCS BELLECTBY, «TennoBon achdekTy, «HanpaBneHney», KM3MeHEHNe CTENEHEN OKUCNEHNST 3NEeMEHTOB, 06pasyloLLNX pearnpyrowme BellecTsa», «asa», «Mcnosb-
30BaHWe kaTtanunaatopay. [ToHATME 0 CKOPOCTU XUMUYECKOW peakumn. PakTopbl, BAUSIOLWLME HA CKOPOCTb XMMUYECKUX peakumin. KatanmnsaTtopsbl u katanna. MHrmouTopsl.
AHTUOKCUOAHTbI.

OemoHcTpaumun. PasznnyHble dpopmbl Tabnuubl . M.Mengeneesa. Mogenu atomoB anemeHToB 1—-ro nepmnogos. Mogenb CTpOeHUs 3eMHOro wapa (NonepeyHbli
paspes). 3aBUCHMOCTb CKOPOCTU XUMUYECKON peakuun OT MPUPOAbI pearnpyroLLmMx BelecTB. 3aBUCUMOCTb CKOPOCTU XUMNYECKOWN peakLumn OT KOHLIeHTpauumn pearu-
pYHOLLMX BeLLeCTB. 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakLmm OT NnoLaan CONnpMKOCHOBEHUST pearmpyoLmx BeLwecTB (KKMNALWLMI Criony ). 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakumm oT TeMnepaTypbl pearnpytowmnx BewecTB. [OMOreHHbIN 1 reTeporeHHbIn Katanuasl. PepmMeHTaTUBHLIN kKaTanus. MHrmbnposaHme.

JTaBopaTopHble onbIThl 1. [onyyeHue rmapokcmaa UMHKa u nccnegoBaHue ero cBoncTB. 2. MogennpoBaHme noctpoeHus Nepnoanyeckon cucteMbl XMMUYECKUX
anemeHToB [1. N.MeHgeneeBa. 3. 3ameLLeHune xene3om meam B pactsope cynodata meau (Il). 4. 3aBMCUMOCTb CKOPOCTU XMMUYECKOW peakLmm oT Npupoabl pearu-
PYIOLLMX BELLECTB Ha NpMMepe B3auMogencTBMS KUCMNOT ¢ MeTannamu. 5. 3aBUCUMOCTb CKOPOCTM XMMUYECKOM peakLMn OT KOHLEHTpaLU pearnpyoLmx BeLecTB Ha
npumepe B3aMMogencTBUSA LIMHKA C CONSIHON KUCITOTON pasfMYHOM KOHUEHTpaunn. 6. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOWN peakLMm OT noLanm ConpuKOCHOBEHUS pea-
rMpyrowmx Bewects. 7. MogenmpoBaHue «KunsLero cnos». 8. 3aBUCUMOCTb CKOPOCTM XUMUYECKON peakLMn OT TeMnepaTypbl pearnpyoLmnx BeLecTs Ha npuMepe
B3anmogencTeus okcnga meau (ll) ¢ pactBopom CepHOM KMCROThI pa3nnuyHon Temnepatypbl. 9. PasnoxeHne nepokcuga Bogopona ¢ noMoLLbio okcmaa mapraHua (1V) n
katanasbl. 10. ObHapyXeHWe KaTanasbl B HEKOTOPbIX NULWEBbLIX NpoaykTax. 11. MHrmbupoBaHne B3anMoaencTBuS KUCIOT C MeTarniamm ypoTpOnUHOM.

Tema 1. MeTannsbl

lNonoxeHwe meTannos B I'Iepmop,vlqec:l(oﬁ cucteme xmmmyeckmx anemeHToB [. 1. Mengeneesa. Metannuyeckas Kpuctannmyeckaa peweTka n Mmetannmyeckaa xXu-
Muyeckas cesasb. Obwme CbVI3I/1‘-IeCKI/16 cBoKcTBa MeTannos. Cnnaebl, UX CBONCTBA U 3HaYeHUEe. XMMMYeCckme CBOMCTBa METAaINOB Kak BOCCTAHOBUTENEN, a Takke B CBe-
T€ NX NOJNTOXEHUA B ANTEKTPOXNUMUNYECKOM pAaay Hal'lpﬂ)KeHI/IVI MeTansnos.

Kopposusa metannos u cnocobsl 60pbObl ¢ Hen. MeTannsl B npupoge. ObLime cnocobbl X NOMyYeHus.

O6Lwas xapakTepucTtuika Lweno4vHblix Metanno. Metannbl B npupoge. Obwme cnocobbl nx nonydeHunst. CtpoeHne atomos. LLlenoyHble meTansbl — NpocThie BeLye-
cTBa. BaxHenwme coeauHeHns LWenoYHbIX MEeTanIoB —oKCUabl, MMAPOKCUMAbLI U conu (xnopuabl, kapboHaTsl, cynbdaTthl, HUTPaTbI), UX CBOWCTBA U NPUMEHEHNE B Ha-
poaHoMm xo3smcTee. KanuiiHble yaobpenus.

O6Lwas xapakTepucTtmka anemeHToB rnasHon nogrpynnel || rpynnel. CTpoeHne atomoB. LLlenoyHo3emenbHble MeTannbl — NpocCThle BellecTBa. BaxHenwme coean-
HEHMS LLEeMNOYHO3EMESTbHBIX METANOB — OKCUAbI, MMAPOKCUMALI U CONK (Xnopuabl, KapboHaTbl, HATPaTLI, CynbgaTbl, ocdaTsl), X CBOMCTBA Y NPUMEHEHME B HApOa-
HOM XO351ACTBE.

AntomuHuin. CTpoeHne atoma, pmsmyeckme n XMMmn4eckme CBOMCTBa NPOCTOro BewecTsa. CoeguHEHNs1 antoMUHUA — OKCUA U TMapoKeua, nx aMdoTepHbIN xapak-
Tep. BaxHenwune conv antomMuHua. NpumeHeHne antoMUHNA 1 ero COeaNHEHNI.

Keneso. CTtpoeHue atoma, hunsnveckme n Xmmmyeckne CBOMCTBa NPoCToro BellecTsa. [eHeTudeckmne psaabl Fe2+ n Fe3+. BaxHenwme conm xenesa. 3HadyeHne
ernesa n ero coefMHeHUn ans npupoabl N HAPOAHOro X035UCTBA.



OemoHcTpaummn. O6pasLbl WenoYHbIX 1 LenovyHo3eMenbHbIX MeTannos. O6pasubl cnnasoB. Bsaumoaenctane HaTpust, NUTUA U KanbLmsa ¢ BoAoW. Baanvopenct-
BME HaTpUs U MarHus ¢ Kncnopoaom. Bsaumogencterne metannoB ¢ HemeTannamu. MNMonyyeHune rugpokenaos xenesa (1) u (11).

JlTabopaTtopHble onbiThl 12. BsanmogencTeme pactBOpoOB KUCIOT U coner ¢ metannamu. 13. O3HakomneHne ¢ pyaamu xenesa. 14. OkpalumBaHme niaMmeHmn consimm
LenoyHbIx MeTannos. 15. Baanmoaenctaue kanbums ¢ Bogon. 16. MNMonyyeHune rugpokcuaa kansums u nccnegosaHme ero cBoncTs. 17. MNonyyeHue rugpokcnaa anomm-
HWUS U UccrnedoBaHme ero cBoMcTB. 18. Baanmogencraue xenesa ¢ consiHon kucnoton. 19. MNonyyvenune rugpokengos xenesa (1) u (1) n nsyyeHne nx cBOMCTB.

Tema 2. MNpaktnkym 1. CBOMCTBA METANSOB U UX COEOMHEHUN

1. OcyLuecTBNEHNE LIENOYKN XMMUYECKNX NpeBpaLLeHnin. 2. lNonyvyeHne n cBONCTBa CoeaMHEHN MeTanmnoB. 3. PellieHne aKcneprMMeHTanbHbIX 3a4ay Ha pacnosHa-
BaHWE 1 Morny4vyeHne coeanHeHnin metannos. Npy AByX4acoBOM NNaHUPOBaHUKM NPOBOANTCA TONbKO NpakTuyeckasa pabora 3.

Tema 3. HemeTtannsbl
O6Lwas xapakTepucTMka HemeTannoB: nonoxeHue B lNeprnoanyeckon cncteme xmmmnieckmx anemeHToB 1. M.MeHgeneesa,

0CODOEHHOCTN CTPOEHUSA aTOMOB, 3NeKTpooTpuuaTensHocTb (J0) Kak Mepa «HeMeTannuMyHocTuy, psag 90. Kpuctannuyeckoe CTpoeHne HemeTannoB — NpPOCThbIX
BewlecTB. AnnoTtponus. dusmnyeckne cesonctesa Hemetannos. OTHOCUTENbHOCTb NOHATUA «MeTanmn» U «KHeEMeTanmn».

Bopopoa. NonoxeHne Bogopoaa B MNepunognyeckon cncteme xmmmieckmx anemeHtos [1. . Mengeneesa. CTpoeHre atoma 1 Monekynbl. dusnyeckne n xmmmude-
CKMe CBOWCTBa BO4OpOAa, €ro noslyyeHne 1 npuMmeHeHue.

Bopa. CtpoeHune monekynbl. BogopoaHas xuMuyeckas cBssb. dusmyeckme CBOMCTBA BOAbl. AHOManmMmM CBOWCTB BoAbl. [mapodunbHble 1 rugpod)obHble BeLlecTsa.
Xvnmundeckme ceorctea Bogbl. KpyroBopoT BoAbl B npupoge. Bogoounctka. Aspaums Bogpbl. beitoBble hmnbTpbl. MrHepanbHble Boabl. AncTunnmpoBaHHasa Boga, ee no-
ny4yeHne 1 NpuMeHeHe.

OOwas xapakTepucTuika ranoreHoB. CTpoeHne aTomoB. [pocThie BeLeCcTBa U OCHOBHbIE COeAMHEHNS rarioreHoB, X CBONCTBA. KpaTkme cBeaeHust o xrope, bpo-
me, oTope u noge. NpnmeHeHne ranoreHoB U X COEOUHEHNN B HAPOAHOM XO35NCTBE.

Cepa. CtpoeHune atoma, annoTponus, CBONCTBa U NpuMeHeHue pombudeckon cepbl. Okenabl cepbl (IV) u (VI), nx nonyyeHune, ceonctaa u npumeHeHue. CepHas Ku-
cnoTta u ee Conu, X NPUMEHEHNEe B HApOAHOM X03ancTBee. ponM3BoACTBO CEPHOM KMCHOThI.

A30T. CTpoeHne aToma 1 MOneKyrbl, CBOMCTBA NPOCTOro Belectsa. AMMUak, CTPOeHUe, CBOMCTBA, NonydeHre u npumeHeHne. Conm aMMoHus, X CBOMCTBa U
npumeHenne. Okengbl a3oTa (I1) n (1V). A3oTHasa kucnoTta, ee CBOMCTBA U NpUMeEHeHne. HutpaTtbl U HUTPUTBI, Npobnema nx cogepaHusi B CENbCKOXO3MCTBEHHOW NPO-
aykummn. A3oTHble yoobpeHus.

docdop. CTpoeHue atoma, annoTponusi, cBorcTBa 6enoro u kpacHoro pocdopa, nx npumeHeHme. OCHOBHbIe coeanHeHus: okeng pocdopa (V) n optoocdop-
Has kucnoTa, pocdatel. PochopHbie yaobpeHus.

Yrnepog. CTpoeHvne atoma, annoTponus, cBonctea mogndukauui, npumeHeHne. Okenabl yrnepoga (1) n (IV), nx ceonctea n npumeHeHue. KapboHaTbl: kanbuuT,
cofa, NoTall, UX 3Ha4YeHVe B NPUPOAE N XNU3HN YerioBeka.

KpemHuin. CTpoeHne atoma, KpUCTanimyecknii KpeMHUI, ero cBonctea u npumeHeHune. Okena kpemuus (1V), ero npupogHeie pasHoBMaHOCTU. CunukaTtbl. 3HavyeHue
coeavVHEHN KPEMHINS B XXUBOW U HEXMBOW Npupoae. MNMoHATUE 0 CUNMKaTHOM NPOMBbILLIEHHOCTH.

HemoHcTpaumn. Obpasupl ranoreHoB — NPOCTbIX BeWecTB. BaanMmoaencTeme raforeHoB ¢ HaTpuem, ¢ antoMmHeM. BbiTecHeHme xnopom 6poma nnmn noga us pac-
TBOPOB MX conen. Bzanmogencrame cepbl ¢ MeTaniaMmmn, BOOOPOAOM M KCropodoM. BaaumogencTemne KOHLUEHTPUPOBAHHOM a30THOW KMCNOTbI ¢ Meabto. [ornolleHne



yrnem pacTBOPEHHbIX BELWECTB UNK ra3oB. BocctaHoBneHne meam us ee okcnaa yrnem. O6pasubl NPUPOAHbLIX COeAMHEHUI xmopa, cepbl, ocdopa, yriepoaa, Kpem-
Hus1. O6pasubl BaXXKHENLLMX ANs HAPOAHOro X03sIMCTBa CynbgaTtoB, HUTpaToB, kapboHaToB, choctaToB. O6pa3Lbl CTekna, Kepamukn, LeMeHTa.

JlTabopaTtopHble onbiThl. 20. Mony4eHne n pacno3HaeaHue Bogopoda. 21. NccnenoBaHne NOBEPXHOCTHOTO HATSXKeHMs Boabl. 22. PacTBOpeHUe nepmMaHraHaTa Ka-
nns MM MeHoro Kynopoca B Boge. 23. N'vapataums o6e3soxeHHoro cynbdata meau (I1). 24. NsrotoBneHne runcosoro otneyaTka. 25. O3HakoMneHne ¢ Konnekumen
ObITOBbIX hMNbTPOB. 26. O3HAKOMIIEHME C COCTAaBOM MUHEpAnbHOW BOAbl. 27. KayeCcTBEHHasi peakums Ha ranoreHua-noHsbl. 28. NonydeHne n pacrnosHaBaHWe KUCIOpPOo-
aa. 29. lN'opeHue cepbl Ha Bo3ayxe 1 B kucropoge. 30. Ceonctea pa3baBneHHOM cepHon kucnoThl. 31. Mi3yyeHne cBoncte ammmnaka. 32. PacnosHaBaHue conen aMmmMmo-
Hua. 33. CBowcTBa pa3baBneHHon a3oTHOW KUCNoThl. 34. Baanmoaencreme KOHLEHTPUPOBAHHOW a30THOW KMCOTbI ¢ Meabto. 35. [opeHune doccopa Ha Bo3ayxe U B Ku-
cnopoge. 36. PacnosHaBaHne gpocatos. 37. [opeHune yrns B kucnopoge. 38. NonydeHne yronbHOM KNCNOThI 1 n3yyeHne ee cBoncTB. 39. Nepexon kapboHaToOB B rma-
pokapboHaThl. 40. PasnoxeHue rugpokapboHaTta Hatpus. 41. MNMonyvyeHne KpEMHEBOWN KACMNOTLI U N3y4eHNE ee CBOWCTB.

Tema 4. MNpaktukym 2. CBOMCTBa COEAUHEHNIN HEMETAIOB

1. PelueHune akcnepmMMeHTanbHbIX 3agad no teme «loarpynna ranoreHoBy. 2. PelueHne akcnepMMeHTanbHbIX 3agad no teme «loarpynna kucnopogay. 3. Pewwe-
HWe aKcnepumMeHTanbHbIX 3aga4 no teme «lloarpynna asotar. 4. PelleHne akcnepMMeHTanbHbIX 3agad no teme «lMoarpynna yrnepogar. 5. NonydeHue, cobupaxve m
pacrno3HaBaHue rasos. [1py oByx4acoBOM MaHMPOBAHUKN NPOBOASTCS TONbKO NpakTuyeckme pabotsbl 1, 2 n 5.

Tema 5. O6006L1eHNE 3HaHMI NO XMMUW 3a KyPC OCHOBHOW LLIKOMbI. MoAroToBKa K rocyaapcTBeHHON utoroson atrectaumm (MA)

Meprogunyecknin 3akoH n MNMeproanyeckasn cucrema xmmmyeckux anemeHTos [1. N.MeHgeneesa. dnsnyeckumii CMbICI NOPAOAKOBOro HOMepa anemMeHTa, HoMepoBs ne-
pvoga v rpynnbl. 3aKOHOMEPHOCTU N3MEHEHNSI CBONCTB 3NIEMEHTOB M MX COEAMHEHWU B Neprogax U rpynnax B CBETe NPeACTaBEHN O CTPOEHNM aTOMOB 3JIEMEHTOB.
3HaueHue lNeprnognyeckoro 3akoHa.

Buabl XMMU4eCKMX CBA3EN M TUMbI KPUCTaNIMYECKNX pelleTok. Bsaanmoceasb CTpOEHMsI U CBOMCTB BELLECTB.

Knaccngukaumsa Xummyeckmx peakummn no pasnuyHbiM npuaHakam (YMCno 1 COCTaB pearvpyowmx 1 06pasyoLlmnxcs BELLECTB; Hanm4dmne rpaHnLbl pasgena gas; Te-
nnoBon ahdEKT; NIBMEHEHME CTEMEHEN OKNCIIEHMS aTOMOB; NCMNOMb30BaHWE KaTtanusaTopa; HanpasneHne npotekaHuns). CKOpoCTb XMMUYECKMX peakLumi U dakTopbl,
BNusiloLLmMe Ha Hee. OBPaTUMOCTb XMMUYECKUX PEAKLNA U CNOCODbI CMELLIEHUSA XMMNYECKOrO PaBHOBECHS.

MpocTble n cnoxHele BewlecTBa. MeTannbl n HeMeTannbl. [eHeTUYeckne psgbl MeTanna, HemeTtanna U nepexogHoro metanna. Okcuabl U rMApoKcuabl (OCHOBaHUS,
KMCNOTbI, amcpoTepHble rmapokcuabl), conu. VIx cocTtaB, knaccudmkauus n obLime XmMmnyeckne CBOMCTBa B CBETE TEOPUM SMIEKTPONUTUYECKON OuccoUmaLmnn.

Pe3epBHOE BpeMsi—6— 4. (BO3MOXHOE MCMOMb30BaHNE: MPOEKTHAA AeATENbHOCTb — 34)



TemaTtunuecKkoe nnaHMpoBaHUE NO XMMUU, 9 Knacc

(2 yaca B Hepgento, scero 68 yacos)

B T.u.
Ne
/ HaumenosaHue TeMul Beero 4acos Teopwus MpaKTnyeckne paboTbl KoHTponbHble
n/n
paboTbl
1. BBenenue. Oomas K.p.Nel
XapPaKTePUCTHKA XUMHUYECKUX
3JIEMEHTOB U XUMHYECKUX
peakuuii. [lepuoanyecknii 3aKoH 1 10
nepuoauyecKas cucremMa
XUMHYECKUX 3JIEMEHTOB 9
O.U.MeHpaeneesa.
2. Tema 1. Metannoi(18 uacos.) 18 17 K.p.Ne2
3. Tema 2. Mpaktukym 1. «CBoiicTBa me- 5 MpakTnyeckme pabotbl Ne 1, 2
TaNNOB U UX coeauHeHui» (2 yaca)
4. Tema 3. (25u.) K.p.Ne3
25
Hemetannbi 24
4. Tema 4. MpakTukym 2. «CBOWCTBA CO- MpakTnyeckne pabotbl Ne 3, 4, 5

€AVHEHUI HeMeTaNNoB»




5. Tema 5. O606LWweHUe 3HAHMIT MO XMMUU K.p.Ned
3a Kypc OCHOBHOI4 WKobl. MoarotoBka
K utorosoi arrectauuu (TMA) (10u) 10 VTOoToBaA
9
6. UToro 68 59 4

Nudopmanusi 0 KOHTPOJIbHBIX padoTax.

Jlara,
NPOBEICHUS .
N Tema KOHTpPOIbHON PadOTHI HTOro KOHTPOIBLHBIX PadoT
KOHTPOJIbHOI
padoThI
Konmponvnas pavoma Nel o teme: «BBenenue»
Konumponsnaa paboma Ne2 no teme: «MeTamiby.
Konumponvnaa paboma Ne3 no teme: «Hemerams.
Koumponsnan paboma Ne4 o reme: Pemmenne 'NA
HTOro KOHTpPOJIBHBIX padoT 3a roj 4
Nudopmanus o npakTnyeckux padorax.
Hara, Tema npakTH4eckoii padoThI HToro nmpakTuyeckux pador




NPOBeACHHUSA
NMPaKTHYEeCKOMH
padoThI
Ilpakmuueckasn paooma Nel OcyiecTBICHUE LEMOYKH XMMAYECKUX TTPEBPALICHUI
METAJIJIOB
Ilpakmuueckan paboma Ne2 PenieHue SKCliepUMEHTaIbHBIX 33/a4 Ha paclio3HaBaHUE U
MOJIy4YeHUE COSAMHEHUI METAIIJIOB
Ilpakmuueckan paboma Ne3 PenieHre SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME:
«[Toarpyrmra ragsoreHoB»
Ilpakmuueckan paboma Ned Penienue sKCIEpUMEHTANBHBIX 33124 110 TEME
IToarpynna xuciaopoaa
Ilpakmuueckasa paboma Ne 5 [lonyuenue, coOupanue U pacro3HaBaHUE ra3oB.
HToro npakTuveckux pador 3a rojg 5
Temamu4yecKoe naaHUposaHuUe Mo XUmMuu,9 kaacc ( pacnpedeneHue ypoKoe no memam)
Ne ypoka Tema ypoka
BeegeHue. O61,aA XapaKTEPUCTUKA XUMUYECKUX 3/1IEMEHTOB U XMMUYECKUX peaKkuuid. NMepnoauueckmii 3aKoH U nepmogudeckas cuctema XuMmnyeckmnx

dnemeHToB O.U.MeHgeneesa. (10 yacos.)

1 XapakTepruCcTHKa XMMHYECKOT0 2JIEMEHTa HA OCHOBAHUHM €ro 1ojiokeHus B [lepuoanueckoi cucreme /1. U.
Mennaeneena
2 CBONMCTBa OKCHJIOB, KUCIIOT, OCHOBaHUI U COJIEW B CBETE TEOPUU BJIEKTPOTUTUUECCKON JUCCOMAIIMN U OKUCIICHHUS-BOCCTAHOBJIEHHUS
3 AM(doTepHbIE OKCUJIBI U THIPOKCHIBI
4 [Tepuonnueckuii 3akoH U [lepuonnueckas cucrema /[. . MenneneeBa B cBeTe yueHUsI O CTPOCHUU aTOMa
5 XuMuyecKasi OpraHu3aius KUBOW U HEKUBOU MPUPOIBI




6 Knaccudukanus XMMUYECKUAX PEaKIMiA O Pa3IMYHBIM OCHOBAHHSIM
7 [TonsiTHE O CKOPOCTH XMMUYECKOW PEAKLUU
8 KaranuzaTtopsr
9 O6001IeHre U cucTeMaTu3alus 3HaHui 110 TeMe «BBeneHme»
10 KonTposbHas padoraNel o reme
«BBenenue»
Tema 1. MeTtaniani(18 yacos.)
1-2 [Tonoxenue anemenToB MetauioB B [lepuoanueckoii cucreme J1. . MenneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. Dusznueckue
cBoiicTBa MeTaioB. CruiaBbl
3 XrMHYecKue CBOWCTBAa METAIJIOB
4 Mertasisl B mpupoje. Ob1ue crnocoObl X MOTyYeHHS
5-6 Pemenne pacueTHbIX 3a7a4 ¢ IOHATHEM MaccoBast 10JIs BbIXOAA MPOyKTa
[TonsTHE O KOPPO3UHU METAIIIOB
[[{emounble MeTaUIBL: 00IIast XapaKTePUCTUKA
9 CoeMHEHNs HIEIOYHBIX METAIIJIOB
10 [[{eoyHO3eMeNbHbIE METAJIbI: 00111as XapaKTepUCTHKA
11 CoenuHeHns MEeN0YHO3EMEIbHBIX METAIIIOB
12 AJIOMUHUHN — IEpeXO/IHbIN 1eMeHT. Du3ndeckre U XMMHYecKHe CBOicTBa amtoMuHus. [lonyueHue u npuMeHeHne anfoMUHUS




13

CoenHEHNS ATIOMUHUS — OKCHUJI U TUAPOKCHII, UX aM(OTEPHBII XapakTep

14 Kenezo — snement VIII rpynmsl noGounoi moarpynmnsl. @u3ndeckue 1 XUMHUYECKHUE CBOICTBa kene3a. HaxoxaeHue B mpupoze.
15-16 CoenuHeHus xenes3a +2,+3 UX Ka4eCTBEHHOE OINpeIeNICHHE.

['enernueckue psapl Fe +2 +3

u Fe.
17 O06061IeHre 3HaHN 110 TeMe «MeTallTbDy
18 KountpoJbHnas padora Ne2 mo teme «MeTaybi»

Tema 2. IIpakTukym 1. «CBolicTBa MeTa/1JI0B M MX cOeIMHEeHMI» (2 yaca)

1 IIpakTyeckas padora Nel OcyniecTBiieHHE HEMOYKH XUMUYECKUX NTPEBpallieHUui
2 IIpakT4eckas padora Ne2

Pemenne skciepuMeHTaIbHBIX 33]1a4 HA PacllO3HAaBaHUE U MOJTYYEHHE COeIMHEHUN METAJIOB

Tema 3. Hemerasuinbl (254.)

1 OO011as XapaKTepruCcTUKa HEMETAIIIOB
2 OO61re XuMHYECKHEe CBOMCTBa HeMeTaioB. HeMeTabsl B mpupoze U crnocoObl MX MOJTydeHus
3 Bonopon
4 Bona




3) ["anorensl: o0mas XxapakTepUCTHKA
6 CoeqnHEeHNs TraJIOreHOB
7 Kuciopon
8 Cepa, ee pu3HUECKUE U XUMUICCKUE CBOKCTBA
9 CoenuHEeHHS Cephbl
10 CepHas KUCIIOTa Kak OKHCIUTENb. [lomydyeHue v npuMeHeHHe CePHON KUCIOTHI
11 CepHasi KHCJIOTa KaK OKUCIIUTENb. [loydeHue u MPUMEHEHHUE CEPHON KUCIOTHI
12 /A30T M €ro cBOMCTBA
13 AMMuak u ero coequHerus. Coam aMMOHUS
14 Okcuapl a30Ta
15 A30THasl KHCJIOTa KaK 3JIEKTPOJINT, €€ IPUMEHEHHE
16 /A30THasi KUCJIOTa KaK OKHCIIUTENb, €€ MOJIyYeHHE
17 Dochop. Coequnenust pocdopa. Ilouarue o pochopHbIX y1oOpeHUsIX
18 Yrnepon
19 OKCHITBI yTIIepo/Ia
20 YronbHas KUCIIOTA U €€ COJIH.
DKecTkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHUS
21 Kpemuuit
22 CoeMHEHNs KpEMHUS
23 CunukatHasi IpPOMBIIUIEHHOCTh
24 O6o011eHNE IO TEMe
«HewmeTannb»
25 KonTpoubsHasi pabora Ne3 no teme «HemeTranasn




Tema 4. [lpakTukym 2. «CBoiicTBa cOeJMHEHUI HeMETAJLJIOB) (3 yaca)

1 IIpakTyeckas padora Ne 3.
Pemenne sKCrepuMEHTAIBHBIX 33/1a4 [0 TEME
«Iloarpyrmma raJoreHoB»
2 IIpakTuyeckasi padora Ne 4,
Pemienne skcnepuMeHTaNbHBIX 3a7a4 110 Teme «lloarpynna kucmopoaay.
3 IIpakTuyeckasi padora NeSllonyuenue, coOupanue U pacrio3HaBaHHUE Ira30B.
Tema 5. O60011eHHEe 3HAHNH 10 XUMMH 32 KYyPC 0CHOBHOI mKo.bI. [loaroroska k urorosoi arrecrauuu (I'MA) (104)
1 [Tepnonnueckuii 3akoH u [lepuoanueckas cucrema 1. 1. MenaeneeBa B cBeTe TEOPUM CTPOEHUSI aTOMa
2 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB JIEMEHTOB M X COSAMHEHUI B IEPHOJIaX U TPYIINAX B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB
biemeHToB. 3HaueHue [lepuoanueckoro 3akoHa
3 Buabl XMMUYECKUX CBA3EH U TUIIBI KPUCTAJUIMYECKUX PEIETOK. B3aMMOCBA3b CTPOEHHS U CBOMCTB BELIECTB
4 Knaccudukanus XUMHUECKUX PEeaKIUi MO Pa3IMYHbIM IPU3HAKAM.
5 CKOpOCTh XUMUYECKUX PEAKITUN
6 Kinaccudukamuss HEOPraHM4eCKuX BEIIECTB
7 CBoiICTBa HEOPraHUYECKUX BELIECTB
3 ['eneTndeckue psabl MeTauIa, HEeMeTaula v MepeXxoIHOr0 MeTasuia
0 TpeHuHr-rectupoBanue no Bapuantam I'MA npouuisix JeT U 1eMOBEpCUU
10 KonTpoJsbnas padora Ned

Pemenne [ A




MpunoxxeHune 1

OueHOoYHble U MeTogUuYecKMe MaTepuanbl, o6ecneuynsaroLme peanansaymio

nporpammbl Kypca «HeopraHuueckasa xumua» 9 knacca

3apaHmAac Bbl60p0M OAHOro NpPaBUIbHOIO oTBeTa

1. Cpeay nepeymcineHHbixX BewwecTs Hanbonee BbipaxKeHHble MeTalInYyeckme
CBOICTBA NPOABNAIOTCA Y:

A) AntomuHuna  b) KpemHua B) MarHua ) Hatpusa

2. Cpean nepeuyncieHHbIX 31eMeHTOB ampOoTepHble CBOMCTBA NPOABAAET:

A) Kanbunit  B) Kpemuuin  B) Antomunuunin - T) Xnop

3. BogopoaHoe coegnHeHMe cepbl 3TO:

A)H,SO,  B)H,SO;  B)SO; ) H,S

4. BecuBeTHbIN ras c pe3KMM 3anaxom, XOpoLLO PacTBOPMMbIN B BOAE, NCMOb3Y-
eTcsa B MeauuMHe ANA BbIXoAa YeNoBeKa U3 6ecco3HaTeIbHOro COCToAHMA, 3TO:

A) Bogopog b) Kucnopog B) Ammuak T MNepekncb Bogopoaa

5. KaKoe BelLLecTBO ABAAETCA OCHOBHbIM B COCTaBe PEYHOro necka?
A) Okcua kpemuus (1V) B) Okcupa pocdopa (V)

B) OKkcupa antommHuA ) Okcmpg cepol (VI)



6. Kakoe 13 nepeynciieHHbIX BELWECTB He ABMAETCA a//I0TPONHOM MmoanduKaumen
yrnepoaa’?

A) O3oH bB)lpaput B)Anmas TI)KapbuH

7. Kakyto popmyny nmeeT consiHasa KucaoTta?

A)HNO; B)H,SO; B)H,SO, T)HCI

8. Kakoe cpean nepeymcneHHbix BEWECTB NPUMEHAETCA B KayecTBe yaobpeHua?
A) f'mapokcma HaTpua B) ®ocdaT Kanbuusa

B) Yrnekucnbiii ras ) CepHan KucnoTa

9. KakK Ha3bIBalOTCA CONM a30THOM KMUCOTbI, NPUMEHSEMbIE B CE/IbCKOM XO35IUCT-
Be?

A) CynbdaTtbl B) Cenutpbl  B) Hutputel ') CuaunkaTol

10. Popmyna KaKoro oKcMaa esnesa HanmcaHa HeBepHo?

A)Fe203 5) Fe03 B) FeO I')Fe304

11. NMpoayktamu peakumm Fe,(SO,); + NaOH= byayrT:
A) FeSO, + Na,SO, + H,0

B) Fe(OH), + Na,S0;

B) Fe(OH); + Na,S0;

) Fe(OH); + Na,S0O,

12. Kakune cpeaun nepevyncneHHbIX MeTannoB ABNAKOTCA LLI,eI'IO‘-IHbIMVI?



A) Kanuit u Kanbuuii B) Hatpwuit n kannit

B) Bapuit 1 KanbLmi ) ANFOMUHUIA N HaTPUI

13. N3BeCTKOBbIN HANET, NOABUBLUMIMCA MPU KUMAYEHUM KECTKOM BOAbI, Npea-
cTaBnaeT cobomn conu:

A) HaTtpusa u xenesa B) Kanua u Kanbumsn

B) MarHus u1 Kanbuus ) AntomnHms u xenesa

14. C KaKMM 13 NepevyncneHHbIX BELWECTB He pearnpyeTt atoMUHUNA:

A)NaOH B)HCI B)Fe TI)CuSO,

15. Kakom cnnas Ha OCHOBe Kenesa?

A) NatyHb bB) Ctanb B) bpoH3a ) AropantommHum

Cucrtema oueHmMBaHUA

OueHKa «5» OueHKa «4» OueHKa «3» OueHKa «2»

% BbINOJIHE- 80-100 % 60-80 % 40-60 % 0-40%
HUA

Paszbannoska | 12-15 6annos 9-12 6annos 6-9 bannos 0-6 6bannos




