IHosicHuTebHASA 3anIMCKA.

Pabouas mporpamma paszpaborana Ha ocHoBe aBTOpckoil mporpammsbl O.C. I'abGpuensHa,
cooTBeTcTByOIIEeH @DenepaibHOMY TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAApTy U
[TpumepHoOil 00pa3oBaTENbHON MporpamMme, a TakXKe YYUTHIBAIOUICH OCHOBHBIE WICH U
nonioxkeHus IIporpammel pazButust U GOpMHPOBaHUS YHUBEPCATbHBIX Y4EOHBIX ACHCTBHM AJs
OCHOBHOTO o0mero obpazoBanus (Xumusi. 7-9 xmaccel : pabovas mporpamma K junuud Y MK
O.C. T'abpuensna : yuedbno-meroauueckoe nmocooue / O.C. T'abpuensua. — M.: JIpoda, 2017. —
123, [1] c.).

Jannas paboyasi mporpaMmma OpHEHTUPOBAHA Ha UCIOJIb30BaHUE YYEOHHUKOB [0 XUMHUU U
yuebHo-MeToauueckux nocoduit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IOJI PYKOBOJCTBOM
O.C. I'abpuensina:

['adpuensn, O.C. Xumus. 8 kiace : yueonuk / O.C. [abpuensu. — 7-¢ usf., ucnp. — M. :
Jpoda, 2018. — 287, [1] c. : un. (momep B heaepansrom nepeune 1.2.4.3.1.2)

I'abpuensn, O.C. Xumus. 9 kiacc : yueonuk / O.C. ['aOpuensH. — 6-¢ u3j., cTepeoTurl. —
M. : Ipoda, 2018. — 319, [1] c. : un. (Homep B deaepansHoMm nepeune 1.2.4.3.1.3)

Omnagenne OOydYaAIOIMIMMHUCSA CHUCTEMOM XUMHUYECKUX 3HAHWH, YMEHHA M HaBBIKOB
HEOOXOIUMO B TOBCEJHEBHOM KH3HU [UIsl 0O€30MacHOro OOpallieHHs ¢ BEIIeCTBAMU,
MaTeprajlaMi U XUMHUYECKUMH IMPOIECCaMi. DTO MOMOTAeT YCIICUTHOMY H3YUEHHIO CMEXHBIX
JTUCIUILIMH U CIIOCOOCTBYET MPOJIOJDKEHUIO 00YUEHHUS B CUCTEME CPEAHET0 MPOPECCHOHATBHOTO
U BbICHIET0 O0pa3zoBaHMs. HemaloBaXHYIO pOJIb CHUCTEMa XUMHUYECKHUX 3HAHWN HUIpaeT B
COBPEMEHHOM OOIIECTBE, TaK KaK XUMHUS U XUMHYECKHE TEXHOJIOTMHU (B TOM 4YHcle Ouo- U
HaHOTEXHOJIOTHH) TIPEBPALIAIOTCS B PEBOJIIOLMOHHYIO TPOU3BOAUTEIBHYIO CUITY.

B cootBerctBUM ¢ DenepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 00IIEro 0Opa3OBaHHS 2IAGHbIMU YeNsAMU IIKOIBHOTO XHUMHYECKOTO OOpa3OBaHHS
SBIISIOTCS:

* hopmuposanue y OOy4aAIOMIUXCS CHCTEMBl XMMHUYECKMX 3HAHMH KaKk KOMIIOHEHTa
€CTeCTBEHHOHAYYHBIX 3HAHUM;

* pazeéumue JTAYHOCTH OOYYAIONIMXCS, UX MHTEJUICKTYaJbHBIX U HPABCTBEHHBIX KAa4yeCTB,
dbopMUpOBaHHE TyMaHHCTUYECKOTO OTHOILIEHUS K OKPYXKAIOUIEMy MHPY M 3KOJOTHYECKH
1[E€JIECO00PA3HOTO TTOBEACHUS B HEM;

* nOHUMAaHue OO0YYAIOUUMHCA XHMHUHM KaK IHpPOM3BOJUTENIBHON CHJIBI OOIIeCTBA U Kak
BO3MOYKHOM 00sacTu Oyaymiei mpopecCHOHAIBHON e TeTbHOCTH;

* pazéumue MBbIIIJIEHU OOYYalOMIMXCSl TMOCPEACTBOM TaKMX IO3HABATENbHBIX Y4EOHBIX
NeCTBUH, KaKk yMeHHE (POpMYyITHUPOBATh MPOOJIEMY U TUTIOTE3Y, CTABUTH LIENH U 331a49H, CTPOUTD
IUTaHBl JIOCTM)KEHUS LeJed U pelIeHMs TIIOCTAaBICHHBIX 3a/ad, ONpEeAessATh IMOHATHS,
OTPaHUYMBATH MX, ONHICHIBATH, XapaKTEPH30BATh 1 CPABHUBATH;

* NOHUMAHUe B3aUMOCBSI3M TEOPUM U NPAKTUKHU, YMEHHE MPOBOJUTH XUMHMUYECKHI
HKCTIEPUMEHT U Ha €T0 OCHOBE JIEJIaTh BHIBOJIBI U YMO3AKITFOUEHHUSI.

JUis  pocTwKeHMs OTHX IeJed B Kypce XHMHUM Ha CTYNEHH OCHOBHOIO OOIIEro
00pa3oBaHUs PEIIAIOTCS CICTYIONINE 3A0aUU:

e hopmupytomecs 3HAHUSL OCHO8 XUMUYECKOU HAyKU — OCHOBHBIX (DaKTOB, TOHSATHUH,
XUMHYECKHX 3aKOHOB M TEOPHii, BEIPAXKEHHBIX IMIOCPEACTBOM XMMHUYECKOTO S3bIKA;

® pazeuearomcsi ymenus HaOM0AaTh U OOBSICHATh XUMUUYECKHUE SIBJICHUS, IPOUCXOASIINE B
NpUPOJIE, TA0OPATOPHBIX YCIOBHSIX, B OBITY M Ha TPOU3BO/ICTBE;

® IpUOOpemaromcs cneyuaibHvle yMeHus U HAulku 10 0e30MacHOMY OOpalleHHIO C
XUMHYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH;

e hopmupyemca cymanucmuueckoe OmHouieHue K Xumuu Kak TPOU3BOJUTEIHHON cuie
00111ecTBa, ¢ TOMOIIBIO KOTOPOH pelaroTcs riao0aabHbIe MPOOJIeMbl YEIOBEUECTBA,

e ocyujecmensaemcs unmecpayus XUMHYECKOW KapTHHBI MHpa B €IWHYIO Hay4YHYIO
KapTUHY.



O0mas xapakTepucTHKa y4eOHOro Kypca

Jannas pabouasi mporpamMma MO XHMHH OCHOBHOTO OOIIEro oOpa3oBaHUS PACKPBIBACT
BKJIa/l y4eOHOT0 MpeMeTa B JJOCTHXKEHUS 11eJIeld OCHOBHOTO 00111ero 00pa3oBaHus U OMpeaessieT
BaXHEHILINE COAEPIKATEIIbHBIE IMHUY PEAMETA:

«sewecmeo, CmpoeHue gewecmeay — COBpEMEHHbIE MPEICTaBICHUs O CTPOCHUU aToMa U
BellecTBa Ha ocHoBe Ilepuoanmyeckoro 3akoHa u Ilepuoguueckoil cHCTEMBI XUMHUYECKUX
anemeHToB JI. 1. MenzeneeBa, ydeHHsI O XMMHYECKOW CBSI3M U KPUCTALIMYECKOM CTPOCHHUHU
BELIECTBA;

«XuUMuYecKkas peaxkyusy — 3HaHUA O NMPEBPALICHUAX OJHHUX BELIECTB B JIPyTHe, TUIOJIOTHU
XUMHUYECKHUX PEaKLUil, yCIOBUAX UX MPOTEKAHUS U CIIOCO0axX yIpaBiIeHUs UMU;

«Memoobl NO3HAHUSA XUMUU» — 3HAHUS, YMEHMSI U HABBIKU SKCIIEPUMEHTAIBHBIX OCHOB
XUMHUM JUIsL TIOJIyY€HUS M U3Y4YEHMS] CBOMCTB B@)KHEWIIMX IPEJICTAaBUTENIEH KJIaccoB
HEOPraHMYeCKUX COCIUHEHUN;

«NpouU3600CME0 U NpuUMeHeHue ewecmsy — 3HaHue OCHOBHBIX 0OJacTeil Mpou3BOACTBA U
NPUMEHEHHUS BaKHEHIIMX BEIIECTB, a TAKXKE OMNBIT OE30MACHOr0 OOpamleHHs C BEIIECTBAMH,
MaTepHajJaMH U IPOLEeCCaMHt, UCTIONb3YEMBIMH B OBITY U Ha MIPOU3BO/ICTBE;

«A3bIK XUMUu» — OIEPUPOBAHUE CUCTEMOM Ba)KHEHIIMX XMMHUYECKHUX HOHATHH, 3HaHHE
XMMHUYECKOH HOMEHKJIATYpbl, @ TaKK€ BJIAJCHUE XHMHUYECKOM CUMBOJIMKONW (XUMHUYECKUMHU
dbopMysiaMu U ypaBHEHUSIMHU );

«KONUYeCmeeHHble OMHOWEHUs 6 XUuMuuy — YMEHUE IPOU3BOJUTH pacueTsl IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM.

MecTo npeaMera B yueOHOM ILVIaHe.

@®enepalibHbIl  TOCYJAapCTBEHHbI  00pa3oBaTENbHBIM  CTaHZApT  IpeaycMaTpuBaeT
U3Y4YE€HHE Kypca XMMHUM B OCHOBHOHM IIKOJE€ KaK COCTaBHOM 4YacTU IMpPEeIMETHOH obsactu
«EcTecTBeHHOHAyYHbIE IPEIMETHI».

Hacrosimas nporpamMMa paccuutaHa Ha 2 yaca B Helesto B oobeme 140 yuyeOHBIX 4acoB.
N3ydeHue 3Toro Kypca JaeT BO3MOKHOCTD BBIITYCKHUKY OCHOBHOM IIKOJIBI ycnemHo caate OI'D
10 XMMUM KaK IIpeMeTa 1o BbIOopY.

[Ipennaraemplii Kypc, XOTS U HOCUT OOLIEKYJIbTYpHBIH XapakTep W HE CTAaBUT 3ajady
npodecCHOHATIBLHON MOATOTOBKU 00yYaroIUXCsl, TEM HE MEHee M03BOJISIeT UM ONPECIUThCS C
BBIOOpOM TIpoduIIst 00yUSHHsI B CTapIIeH IIKOJIE.

Pe3yiabTaThl 0CBOEHHA Kypca

[To 3aBepmieHMM Kypca XMMHUHU Ha 3Talleé OCHOBHOIO 0OLIero oOpa3oBaHUs BBITYCKHUKH
OCHOBHOM IIKOJIBI JOJKHBI OBJAJIETh CIECAYIOIIUMHU PE3yIbTaTaAMMU:

JIuuHOCTHBIE pe3yJbTaThl

®3HAQHUEe U NOHUMAHUe: OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C pPa3BUTHEM
XUMHHU; JOCTHXKEHUH B 00JaCTH XMMHUU U KYJIbTYPHBIX TpaJULIMNA CBOEW CTpaHbl (B TOM YHCIE
HaYYHbIX); OOIIEMUPOBBIX JOCTH)KEHHH B OOJIACTM XMMHH; OCHOBHBIX NPHHLMUIIOB M MpaBUII
OTHOLICHHUSI K IPUPO/IE; OCHOB 37J0POBOr0 00pa3a KU3HU U 3/I0pPOBHECOEPETaAIOIINX TEXHOJIOTHIA;
IPaBWJI TIOBEJICHUSI B UPE3BbIYAHBIX CUTYallUsX, CBA3AHHBIX C BO3/EWCTBHEM pa3IMYHBIX Be-
IIECTB; OCHOBHBIX MIPaB U 00s3aHHOCTEH rpaX<1aHuHa (B TOM YKCiIe 00y4aroLIerocs), CBI3aHHbIX
C JIMYHOCTHBIM, TNPO(PECCHOHANBHBIM U JKU3HEHHBIM CAaMOOIIPEJCIIEHUEM; COLMAIbHOM
3HAUYMMOCTH U COJIepKaHus mpodeccuil, CBI3aHHBIX C XUMHUEH;

® yygcmeo 20pOocmu 33 POCCUMCKYI0 XUMHYECKYI0 HayKy M JOCTHXKEHHS YYEHBIX;
yBa)KEHHE W TMPUHATHE JIOCTHKEHUH XHMHUH; JIIOOOBb U OEpEe)KHOE OTHOIIEHHE K MPUPOJE;
YBa)XKCHHE U y4ET MHEHHUH OKPYXKAIOIIMX K JIUYHBIM JOCTHKEHUSAM B U3yUEHUU XUMHUU;

® npusHanue UEHHOCTH COOCTBEHHOTO 3I0POBbSl M 3J0POBbSI OKPYKAIOIIUX JIIOJIEH;
HEO0OXOJUMOCTH CaMOBBIPAKEHUS, CAMOPEATN3alIU1, COLIMATBHOTO IPU3HAHMS;

® 0CO3HAHUe CTENEHW TOTOBHOCTHM K CaMOCTOSITENIbHBIM IIOCTYIIKAM M JEHCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3YJbTAThI;

® nposigieHue  SKOJOTUYECKOTO  CO3HAHUS,  JO0OpOXKeNaTelabHOCTH, JOBEpUS U
BHHUMATEJIBHOCTH K JIFOJSIM, TOTOBHOCTU K COTPYAHUYECTBY; HHUIIMATUBBI U JTIO003HATEILHOCTU
B M3YYEHHUH BELIECTB M IPOLECCOB; YOKIECHHOCTH B HEOOXOJMMOCTH Pa3yMHOTO HCIOJIb30-
BaHUs JOCTMKEHUN HayKU U TEXHOJIOTUH;

® YMeHUue YCTaHABIIMBATH CBSI3U MEXIY II€JIbI0 U3YYEHUS XHMHUU M TeM, JJI1 Yero 3TO
HY)KHO; CTPOMUTbH >KU3HEHHbBIE M NMPO(PECCHOHANbHBIE MJIAHBI C YYETOM YCIEHIHOCTH H3y4eHUs
XUMHHU U COOCTBEHHBIX IPUOPUTETOB.

MeTanpeaMeTHble pe3yJbTaThl



® UCNONb306aHUEe PABTUYHBIX UCTOYHUKOB XMMUYECKOW MHGOpMAIUU; MOITyYeHHUE TaKoM
uH(pOpMallny, ee aHallu3, MOAr0TOBKA Ha OCHOBE ATOr0 aHalu3a UH(MOPMAIIMIOHHOTO IPOAYKTa U
€ro Mpe3eHTallNs;

e npumeHenue  OCHOBHBIX  METOJIOB  TO3HaHUA  (HAONIOACHUS,  OSKCIEPUMEHTA,
MOJICTIUPOBAHUS, U3MEPEHHUS U T. [1.) U U3YYCHUS] XUMUYECKHX O0BEKTOB;

® UCNONIb306aHUe OCHOBHBIX JIOTUYECKUX OINepanuil (aHanu3a, CHUHTE3a, CpaBHEHUS,
00001IeHs, O0Ka3aTeNnbCTBa, CHCTEMATH3allMM, KilacCU(PpUKAMM W Jp.) TpH U3YYCHUU
XUMHYECKUX 00BEKTOB;

e ¢hopmynuposanue BBIBOJAOB U YMO3AKIIOUEHHH U3 HaOMIOAEHUH W U3YYEHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEH;

® NPOCHO3UPO6aHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTABA U CTPOEHUS, a TAK¥Ke
YCTaHOBJICHUS aHAJIOTUU;

e chopmynuposanue M|, TUIIOTE3 U IMyTeH MPOBEPKHU UX UCTUHHOCTH;

e onpedeneHue 1eNel U 3a7a4 y4eOHON U HCCIEI0BATENbCKOM NEATENIbHOCTH U MyTel UX
JIOCTH>KCHHUS;

® packpvimue TPUYUHHO-CIECACTBEHHBIX CBA3CH MEXAY COCTABOM, CTPOCHUEM,
CBOMCTBAMHM, IPUMEHEHUEM, HAXO0KJICHUEM B IIPUPOJIE U MOIYYEHUEM BAXKHEUIINX XUMUYECKHUX
BEILECTB;

e apeymenmayus COOCTBEHHOM MO3WIIMU U €€ KOPPEKTUPOBKA B XOJ€ IUCKYCCHUHU IO
MaTepuallaM XUMUYECKOTO COACPKAHUS.

IIpeameTHBbIE pe3yabTaThl

B no3naBatenbHOM cdepe

3uanue (nonumanue):

e XMMHYECKOH CHMBOJIMKH: 3HAKOB XHWMHYECKHUX DJJIEMEHTOB, (OPMYI XHUMHYCCKHUX
BEILECTB, YPABHEHUN XUMUUECKUX PEAKIUH;

e BAXHEMIINX XMMUYECKUX MOHSATHI: BEIIECTBO, XUMUYECKUMA 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJIIpHAs MacChl, UOH, KaTHOH, aHUOH, XMMHUYECKasl CBS3b,
ANEKTPOOTPULATEIBHOCTh, BaJE€HTHOCTh, CTEINEHb OKHCIEHUS, MOJIb, MOJISIpHAas Macca,
MOJIIDHBIA  00BEM, PACTBOPBIL, DJIEKTPOJIUTHI U  HEIJIEKTPOJIHUTHI, SJICKTPOIUTHYECKAs
JUCCOLIMAIUS, OKHCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIIEHHUE, TEIIIOBOM A deKT
peaKIu, OCHOBHBIE THIIbI PEAKIIMI B HEOPTraHUYECKON XUMHH,

e (opMyJIMPOBOK OCHOBHBIX 3aKOHOB U TE€OPUN XUMHUHU: aTOMHO-MOJICKYJSIPHOTO YUCHUS,
3aKOHOB COXPaHEHWs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BELIECTB, ABOTrajpo;
Ilepnonnueckoro 3akona J[. . MenaeneeBa; Teopuu CTPOCHHSI aTOMa UM YYEHHUS O CTPOCHUU
BEILIECTBA; TEOPUHU IIEKTPOJUTHUECKON TUCCOLUALIMU U YUCHUS O XUMUYECKON pEaKIIHH.

Ymenue nazvieamo:

® XMMUYECKHE DJIEMEHTHI;

® COEMHEHUS N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

e OpraHMYecKHe BelIeCTBa MO uX ¢GopMyse: MeTaH, dTaH, dTUJICH, alleTUJIeH, METaHOI,
ATAHOJI, TJINLEPUH, YKCYCHAs KACIIOTA, INIF0K034a, caxaposa.

Obvscuenue:

e (DM3MYECKOTO CMBICIa ATOMHOTO (MOPSAIKOBOTO) HOMEpa XUMHYECKOTO JJIEMEHTa,
HOMepoB Tpymnbl U nepuoaa B Ilepuomnueckon cucreme [I. M. MenpaeneeBa, kK KOTOPBIM
AJIEMEHT MPUHAJICKUT;

® 3aKOHOMEPHOCTEW U3MEHEHUsI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B MPEJEIaxX MaJbIX
MEepUOAOB U A-TPYIII, a TaK:Ke CBOMCTB 00pa3yeMbIX UMU BBICIIUX OKCHUIOB U THJIPOKCHJIOB;

e CYIIHOCTH IPOIIecca IEKTPOTUTHUECKON TUCCOIUAIIMN U PEaKIIMid HOHHOTO OOMeEHa.

Ymenue xapakmepuzosamsn:

e XMMHUYECKHE OHJIEMEHTHl (OT BOJOPOJA JI0 KalbIUsl) Ha OCHOBE HUX IIOJIOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux odnemeHToB J[. M. MenneneeBa U 0COOEHHOCTEM
CTPOCHHUSI KX aTOMOB;

® B3aMMOCBSI3b MEXIY COCTABOM, CTPOCHUEM M CBOMCTBAMHU HEOPTAHMYECKHUX BEIIECTB;

® XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHUIOB, KUCIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COJIEH ).

Onpeoenenue:

e COCTaBa BEILIECTB MO UX Gopmysam;

e BAJICHTHOCTHU U CTENIEHU OKUCJICHUS 3JIEMEHTOB B CO€JIMHEHUU;

e BHJIOB XUMUUYECKOW CBSI3U B COCTMHEHUSX;




TUTIOB KPUCTAJUIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB;
MPUHA]JISKHOCTH BEUIECTB K ONPEAETICHHOMY KJIacCy COeAMHEHUN;
TUTIOB XUMUYECKUX PEaKIIUii;
BO3MOXKHOCTH MPOTEKAHMSI PEaKIIMii MOHHOTO OOMEHa.

Cocmaenenue:

e cxeM cTpoeHusi atroMoB TniepBbix 20 snemeHToB Ilepuommueckoit cucremsr JI. U.
Menneneena;

e (hOpMyIJT HEOPTAaHWMYECKUX COCTUHEHHUIN U3YICHHBIX KJIACCOB;

e YPaBHEHUW XUMHYECKUX PEAKIIUM.

be3zonacnoe obpawenue ¢ XUMHUECKOH MOCY10M U 1a00paTOPHBIM 000PYTIOBAaHHEM.

IIposedenue xumuuecko2o IKCHepUMeHma.:

e MOJTBEPXKAAIOMIETO XMMHYECKHE CBONCTBA HM3YUYEHHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB;

e TOJTBEPKJIAIOIIET0 XUMUYECKUN COCTAaB HEOPTaHUUYECKUX COCIMHEHMIA;

e 110 TOJYYEHHUIO, COOMPAHMIO M PACIIO3HABAHHMIO ra3000pa3HBIX BEUIECTB (KUCIOpOJa,
BOJIOPO/ia, YTIIEKUCIIOro ra3a, aMMHaKa);

e 110 ONPEIEIICHUIO XJIOPUI-, Cylb(]aT-, KapOOHAT-UOHOB U MOHA aMMOHHUS C TMOMOIIBIO
KaueCTBEHHBIX PEaKLUi.

Bviuucnenue:

e MacCOBOH JIOJIM XUMHUYECKOTO AJIEeMEHTa 10 (opMylie COeAMHEHUS;

e MAaccOBOH JIOJIM BEILIECTBA B PACTBOPE;

e Macchl OCHOBHOT'O BEIIIECTBA [0 U3BECTHOW MAaCCOBOM J0JI€ MPUMECEH;

e 00BEMHOM J0JIM KOMIIOHEHTA I'a30BOM CMECH;

e KOJIMYECTBA BEIIECTBAa, 00bEMa MJIM MACChl BEIIECTBA MO KOJIUYECTBY BEIIECTBA, 00bEMY
WM MacCe PeareHTOB WK MPOYKTOB PEaKIUU.

Hcnonvzosanue npuobpemeHHvlX 3HAHUN U YMEHUU 8 NpaKmuieckou OesimerbHOCmu U
NOBCEOHEBHOU HCUSHUL:

e I OE30MMACHOTO OOpAICHHSI C BEIIECTBAMHU M MaTepHUajaMH B TIOBCEIHEBHOU JKU3HH U
rPaMOTHOT'O OKa3aHUS MEPBOM MOMOIIH MPU 0XKOTaX KUCIOTAMHU U IIET0YaMU;

e Ui OOBACHEHUS OTJENbHBIX (PAKTOB U MPUPOIHBIX SBICHUI;

e JUISI KPUTUIECKOU OIICHKH HH(OPMAIIMH O BEIIECTBAX, HCIIOIB3yEeMbIX B OBITY.

B 1IeHHOCTHO-OpUEHTAIIMOHHOMU chepe

Ananuz u oyenxa TMOCIENCTBUN U1 OKpYXKAloUeil cpeapl OBITOBOM M MPOU3BOACTBEHHOI
JESITEIbHOCTH YeJIOBEKa, CBA3aHHOM C MOJTyYeHHEM U TiepepaboTKOM BEIIecTs.

B tpynoBoii chepe

Ilposedenue onepayuii ¢ WCIOJIIB30BAHUEM HAarpeBaHHs, OTCTaWBaHUs, (UILTPOBAHMUS,
BBIMIAPUBAHUSA; TONY4YEeHUS, COOMpaHUs, pacro3HaBaHUS BEIIECTB, H3TOTOBJICHUS MOAeNeH
MOJIEKYJI.

B cdepe Ge3onacHOCTH KU3HEACSITEILHOCTH

o CobniodeHue TPpaBUI TEXHUKH OE30MACHOCTH MPU MPOBEIEHUU XHMUYECKOTO
HKCIIEPUMEHTA;

® OKa3aHue TIEPBON MOMOIIM IIPHU 0KOTaAX, MOpPE3axX U XMMUYECKUX TPaBMax.




Conep:kanue Kypca

Beenenue

[lpenmer xumuu. MeToasl MO3HAHUS B XUMHM: HAONIOJEHHUE, SKCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHUYECKOW uWHPOpManMu, ee TMOoJIyueHHe, aHalu3 U
IIPEJICTABICHUE €r0 PE3yJIbTaTOB.

[ToHsATHE O XMMHUYECKOM 3JIeMEHTEe M (hopMax €ro CymecTBOBaHHs: CBOOOIHBIX aTOMax,
IIPOCTBIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenust BemecTB. OTaMUNE XUMUYECKUX PEAaKUUi OT (Qu3nuecKux sBieHuil. Poib
XHUMHUH B )KU3HH YeJIoBeKa. XeMohuaus u xeMohoOous.

KpaTkue cBeneHus: U3 UCTOPUU BOSHUKHOBEHUS U Pa3BUTUS XUMUU. Poilb 0T€4eCTBEHHBIX
YYEHBIX B CTAHOBJICHUHM XMMHYECKO Hayku — paboTel M. B. JlomoHnocoBa, A. M. bytieposa, /.
N. Menneneesa.

XVMHYECKasi CAMBOJIMKA. 3HAKH XMMUYECKHX 3JIEMEHTOB U ITPOUCXOKICHUE UX Ha3BaHUM.
Xummnueckue ¢opmyasl. HWumekcsl u  kodpduuueHTsl. OTHOCHTENbHBIE AaTOMHAas H
MOJIEKyJIsipHass Macchl. 1IpoBeneHne pacyeToB MacCOBOM JIOJIM XMMHYECKOIO 3JIEMEHTa B Be-
IIECTBE HAa OCHOBE €ro ()OPMYJIbI.

ITepuognueckas cucrema xmmuyeckux siemeHToB J[. M. MenpneneeBa, ee cTpykTypa:
MaJble U OOJbIIME NEPUOABI, TPYNIbl U NoArpymnmnsl. [leproguueckasl cuctema Kak CIpaBOYHOE
nocoOue JUIst MOJIy4yeHHsI CBEACHNUN O XUMUYECKUX 3JI€MEHTaXx.

Jemoncrpauuu. Monenu (mapoctepxkHeBble 1 CTroapTa-bpurieda) pa3auuHbIX NPOCTHIX
U CIIOKHBIX BellecTB. Koyekius cTeKIIIHHOM XMMHUYEeCKOH nocysl. Komieknus marepuaios u
W3JIeJIMI U3 HUX HAa OCHOBE aJIIOMUHMS. B3aumonencTBue Mpamopa ¢ KMCIOTOM U IOMYTHEHHE
W3BECTKOBOM BOJBI.

JlaGoparopHble omnbIThl. CpaBHEHHE CBOMCTB TBEPHAbIX KPUCTAJUIMUECKHUX BELIECTB U
pacTBOopoB. CpaBHEHME CKOPOCTH MCIIAPEHHUS BOJBI, OJEKOJIOHA W JSTWIOBOTO CHUpPTa C
¢uIbTpOBAIILHOM Oymaru.

ATOMBI XUMHYECKHX 3JICMECHTOB

ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEICHUS O
CTPOCHUU aTOMOB. JloKa3aTeNnbCTBA CIIOKHOCTU CTpoeHHus artomoB. OnbiTel Pesepdopra.
[TnanerapHast MOIENIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sJ€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHas Macca.
B3anMOCBsI3b MOHATHN «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAS ATOMHASI Maccay.

M3MeHeHHe uucia NPOTOHOB B sJIpe aromMa — OOpa30BaHME HOBBIX XHUMHYECKUX
AJIEMEHTOB.

M3MeHeHHe 4Yncia HEWTPOHOB B siipe aToMa — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
olnpeziesieHue MOHITUS «XMMHUYECKUN AJIeMEeHT». M30Tonbl Kak pa3HOBHIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO MJIEMEHTA.

OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHX 3JIEMEHTOB MaJlbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

IIepnonnueckas cucteMa XUMHYECKUX 3J1eMeHTOB [[. V1. MeHnneneeBa u CTpO€HHE aTOMOB:
(bu3nueckuii CMBICI MOPSIKOBOTO HOMEpa 3JIeMEeHTa, HOMepa IpYIIbl, HOMepa Meproa.

M3MeHeHne yucia 3JEKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YpPOBHE aroMa XMMHYECKOTO
3JIeMEHTa — 00pa3oBaHME MOJOXKHUTEIbHBIX M OTPHUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaM{ METaJNIOB U HeMeTayIoB. [IpHurHbI U3MEHEHUS! METAITIMYECKUX U HEMEeTaTTMYEeCKUX
CBOWCTB B nepuoaax u rpynnax. OOpa3oBanue OMHapHBIX coequHeHui. [lonaTue o6 MOHHOM
cBs3u. CxeMbl 00pa3oBaHUs MOHHOW CBs3U. B3auMojeiicTBHE aTOMOB 3JI€MEHTOB-HEMETAIIOB

MeXIy co0oif — oOpa3oBaHME JABYXaTOMHBIX MOJIEKYJT HPOCThIX BemlecTB. KoBaneHTHas
HeMnoJIsipHasi XUMUYecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYIIBL.
B3aumoneiicTBe aTOMOB HEMETaNIOB MeEXAy co0oi — oOpa3oBaHue OWHApPHBIX

COCTMHEHUH HEMETA/UIOB. DJIEKTPOOTPUIIATEIFHOCTE. KoBaJleHTHas ToJisipHast CBsi3b. [loHsATHE O
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa3OBHIBAaTh KOBAJICHTHBIE XHMHUYECKHE CBS3U.
CocraBnenue GpopMysn OMHAPHBIX COSAWHEHUH IO BaJeHTHOCTH. HaxoxaeHue BaJeHTHOCTH IO



dbopmysie OMHAPHOTO COCTMHEHUSI.

B3aumMopeiicTBe aTOMOB METaJUIOB MeEXAy co0oi — o00pa3oBaHUE METAUTMYECKUX
kpuctaios. [loHaTHE 0 METAIITNYECKOHN CBA3U.

JeMoHcTpanmu. Mogenu aToMOB XUMHYECKHX 3JeMEHTOB. llepuonnueckas cucrema
xumuueckux aneMeHToB [I. V1. MenaeneeBa pa3nuyHbix GopM.

JlaGopaTopHble  omnbIThl. MojenupoBaHue NOpUHIMNA  JCHCTBUS  CKAHUPYIOIIETO
MUKpockomna. W3rotopneHue Mojenel MoJeKysl OWHApHBIX XHUMHUYECKHUX COCAMHEHMI.
W3rorosieHne MoEIH, WIIIOCTPUPYIOLIEH CBOMCTBA METAIIMYECKOM CBS3H.

IIpocTbie BemecTBa

ITonoxenue MeTaIoB U HeMeTAJLIOB B Ilepuonnueckon cucreme. BaxkHeume npocTeie
BEIIIECTBA-METAJUIBI: JKEJE30, AJIIOMUHHMMA, Kalbl[Mi, MarHuii, HaTpui, kamuid. OOmmue
¢du3nueckre CBOMCTBA METAILIOB.

Baxwueilimne mnpocTble BellecTBa-HEMETalbl, OOpa30BaHHbIE aTOMaMHM KHCJIOPOJa,
BOJIOpPOJa, a3oTa, cepel, (ocdopa, yriepoga. MOJEKyIbl MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/A, KUCJIOPO/1a, a30Ta, rajJoreHoB. OTHOCUTENbHAS MOJIEKYJIIpHAsl Macca.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOPa30BAHHMIO HECKOJIBKUX MPOCTBIX
BEIIECTB — aJJIOTponus. AJUIOTpomnHble Moaudukanuu Kucioponaa, ¢ocdopa, onoBa.
Meramindeckue M HEMETAJUIMYECKHME CBOWMCTBA MPOCTHIX BemiecTB. OTHOCUTEIBHOCTH 3TOTO
MOHSATHSL.

Uucno Asoraapo. KommuectBo BemectBa. Mosb. MomsipHasi macca. MoJsipHBIi 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eqUHUIBI U3MEPEHHs KOJMYECTBa BEIIECTBA — MIJIIUMOJb U
KHJIOMOJIb, MHWUIAMOJISIPHAsE W KWIOMOJISIPHAsE MacChl BEIIECTBA, MWUIUMOJISIPHBIA |
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ MCHONB30BaHMEM TMOHATUNA «KOJUYECTBO BEIECTBA», «MOJISIpPHAS Maccay,
«MOJISIPHBII 00bEM Ta30B», «YUCIO ABOTAIPON».

Hemoncrpammu. [Tonydenune o3ona. OOpa3isl 6€7I0ro U CEporo 0JIoBa, OEJI0ro H KPacCHOTO
docdopa. Hekoropble MeTayuibl M HEMETaUIbl KOJIWYECTBOM BemlecTBa 1 Mousib. MospHbIN
00beM ra3000pa3HbIX BEILIECTB.

JlaboparopHble omnbIThl. O3HAaKOMJIEHHE C KOJUIEKIMeW MeTauioB. O3HaKOMJICHHE C
KOJUJIEKIIMEW HEMETAJUIOB.

CoennHeHUs1 XHMMYECKHUX 3J1eMEHTOB

Crenenb oxucieHus. CpaBHEHHE CTETNIEHHM OKHCJICHHUS W BalleHTHOCTH. OmpeneneHue
CTETNIeHH OKUCJICHHs DJIEMEHTOB B OMHApHBIX coequHeHHusX. CocTaBieHue GopMyln OMHAPHBIX
COeIUHEHMH, OOIIMI crToco0 UX Ha3BaHUM.

buHapHble cOeMHEHUS METAJUIOB M HEMETAIIOB: OKCHUMABI, XJIOPUIBI, CYIbQUABI U TIp.
Cocranenue ux Gopmy.

buHapHble COEIMHEHHS] HEMETAIIOB: OKCHJBI, JIETYYHE BOJOPOJHBIE COEIUHEHHUS, HX
cocTaB W Ha3BaHud. [IpencraBuTeny OKCHJIIOB: BOJA, YIJIEKHCIBIA ra3, HEramieHash W3BECTb.
[IpeacraBuTenu JeTy4ux BOAOPOAHBIX COETMHEHUN: XJIOPOBOJIOPO] U aMMHUAK.

OcHoBaHUsI, UX COCTaB W Ha3BaHWs. PacTBOpuMOCTh OcHOBaHUH B Boje. [IpeacTaBurenu
HieNouei: THAPOKCUABI HATpus, Kanus U Kaibius. [loHaTtue o0 MHAMKATOpaX U KaueCTBEHHBIX
peaKIusx.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukarus kucior. [IpeacraButenu KUCIOT:
cepHas, coisiHasl, a3oTHad. [loHsaTue o mxkane kucinotHoctu (mkane pH). M3meHenue okpacku
WHJUKATOPOB.

Cosi Kak MPOM3BOJIHBIE KUCIOT M OCHOBaHWM. VX coctaB m Ha3BaHus. PactBopuMOCTh
coneit B Bojie. [IpeacraButenu comneit: XJa0pua HaTpus, KapooHaT u pocdaT KanbIus.

AMop(dHBIE U KPUCTAUINYECKUE BEIIECTBA.

MexxMoneKysapHble B3aUMOJEUCTBUS. THIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT THUIIOB KPUCTAJUIMUECKUX PEIIETOK.

Yuctele BemecTBa W cMecH. [IpuMepbl KHIKHX, TBEPAbIX U Ta3000pa3HBIX CMECeH.
CBolicTBa YKCTBIX BemiecTB M cMecer. Mx cocras. MaccoBass U oObeMHas IOJM KOMIIOHEHTA




cMecu. PacueTsl, CBSI3aHHBIE C MCIIOJIB30BAHUEM TTOHATHUS <«IOJISI.

Hemonctpammu. OOpasiibl  OKCHAOB, KHUCIOT, OCHOBaHWUN © coneid. Mogenu
KPUCTAJIMYECKUX PEIIeTOK XJIOpHJIa HaTpus, anMmasa, okcuga yriepoaa (IV). Kucnortno-
LIEJIOYHbIE MHAMKATOPbl U M3MEHEHHE MX OKPAaCKU B PA3JIMYHBIX Cpelax. YHHUBEpCaJIbHBIN
WHJIUKATOP U U3MEHEHHE €ro OKPAacKH B pa3inuHbIX cpenax. [lkana pH.

JlaGoparopHble onbIThl. O3HAKOMJIEHME C KOJUIEKIMEW OKcuaoB. O3HAKOMIIEHHE CO
CBOMCTBAaMM aMMHaKa, BBIJAHHOTO B amiryie. KauecTBeHHas peakiusi Ha YIJIEKUCIBIM Tras.
Omnpenenenne pH pactBopoB KucaOThI, Imienoud u Boabl. Omnpenenenue pH aumoHHOrO u
sA0JI0YHOTO COKOB Ha cpese IuiofoB. O3HaKOMIIEHHE C KoJUleKuued coneid. O3HaKomileHHE ¢
KOJUJIEKIIMEN BEUIECTB C Pa3HbIMU TUIIAMH KPUCTAIUIMYECKOW PEIIETKH U U3rOTOBJIEHUE MOJIEIIEH
KPUCTAIMYECKUX pemeTok. O3HaKOMIIEHUE ¢ 00pa3lioM TOPHOI MOPO/IbL.

HN3menenusi, npoucxoasiuue ¢ BeecTBaMu

[lonsiTHE SABJICHUI KaK U3MEHEHUH, IPOUCXOIAIINX C BEIIECTBOM.

SIBneHus1, CBsI3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHUS BELIeCTBa IIpHU
MOCTOSSHHOM €ro cocrtaBe, — ¢u3nyeckue sBieHus. Duznyeckue SBICHUS B XHUMUU:
JTUCTUIUISALMS, KPUCTAJUIM3AIUs, BEIIApUBAHUE U BO3TOHKA BELIECTB, (DMIBTPOBAHUE U LIEHTPH-
¢dbyrupoBanue.

SIBneHus, CBsA3aHHbIE C M3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKHE pPEaKIUH.
[Ipu3Haku U ycnoBus NPOTEKaHUST XMMUYECKMX peakiui. BblaeneHue TemaoTsl U CBETa —
peakuuu ropenus. [lonstue 00 3K30- U SGHAOTEPMUUECKUX PEAKIIMSIX.

3aKOH COXpPAaHEHMsS MAacCChl BEIIECTB. XHWMHUUYECKHE YPABHEHUs. 3HAYEHUE HHJECKCOB HU
k03 dunuentoB. CocTaBieHUE YpaBHEHHIH XUMUYECKUX PEAKITHH.

PacueTpl M0 XMMHYECKUMM ypaBHEHUsIM. PemieHue 3ajady Ha HAaX0XIAEHUE KOJUYECTBA,
Macchl WM 00beMa NPOAYKTAa PEaKIUH IO KOJIMYECTBY, Macce WIH O0BEMY MCXOJIHOIO
BellecTBA. Pacuersl ¢ MCHONBb30BAHMEM MOHSTHS <I0JIs1», KOrJa MCXOIHOE BEIIECTBO JAaHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JOJEW PAcCTBOPEHHOrO BEUIECTBA WJIM COAECPIKHUT
ONPENIETCHHYIO 00 TPUMECEH.

Peakuuu pasnoxenus. [IpencraBieHue 0 CKOPOCTH XMUMHYECKUX peakuuii. Karainuzaropsl.
®epmenTsl. Peakiuu coenunenus. Karanutuueckue u HeKaTaIUTUYECKUE PEaKuu, 0OpaTUMbIe
U HeoOpaTuMble peakiun. Peakium 3amenienns. Psij akTHBHOCTH METaJlIOB, €0 MCIIOJIb30BaHUE
JUIs TPOTHO3UPOBAHUSI BO3MOKHOCTH MPOTEKaHUSl PeakUUid MEXJy METallaMU U KUCIOTAMH,
peakuuii BBITECHEHUSI OJIHUX METaNIOB M3 PACTBOPOB UX COJIEH APYruMu MeTauiamu. Peakuun
oOMeHa. Peakiuu He#Tpanuzanuu. YcCioBHUS MPOTEKAaHUS peakiuii oOMEHa B pacTBOpax o0
KOHIIa.

Tunel XUMHYECKUX pEaKUUid Ha MpUMepe CBOMCTB BOJbl. Peakius pas3jioXeHus —
AIIEKTPOJIN3 BOABI. Peakiuu coenuHeHUs — B3aMMOJEWUCTBHE BOJBI C OKCHIAMH METAJIOB U
HEMETAJUIOB. Y CJIOBHE B3aMMOJICUCTBHS OKCHIOB METAJUIOB U HEMETauioB ¢ Bojou. [lonsTue
«ruApoKcuably. Peakiuu 3amenienns — B3auMOAecTBYIE BOJIbI ¢ MeTailmaMu. Peakiiuu oOmeHa —
TU/IPOJIN3 BEILECTB.

Jemoncrpanuu. Ilpumepsl gpusnyeckux sSBICHU: a) MuaBieHue napagpuHa; 0) BO3TOHKA
nosia win OeH30MHOM KUCIIOTHI; B) PACTBOPEHHE OKPAIICHHBIX coyiel; T') nuddy3us TymucThix
BEIIECTB C TOpsIlIel JaMIo4YKy HakanuBaHus. [Ipumepsl XMMUYECKHX SIBJICHMM: a) TOpeHue
Mmaraus, ¢ocdopa; 0) B3aUMOAEHCTBHE CONSHOM KHCIOTHI C MPamMOpOM WM MeEJIOM; B)
nosyueHue ruapokcuaa meau (II); r) pacTBopeHue MOITYYEHHOrO THAPOKCHIA B KHUCIOTAaX; 1)
B3auMmoeiictBue okcuga menu (Il) ¢ cepHoit KHMCIOTOW TpU HarpeBaHHWM; €) Pa3JIOKEHHE
NepMaHraHaTa Kajus; >K) pa3jioxeHHe MepoKCcHIa BOJOpO/ia ¢ IOMOIIbIO TUOKCUAA MapraHia u
KaTana3bl KapToQels Ui MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMH.

JlaGoparopHble ombIThl. OKHCIEHHME MeAUM B IUJIAMEHM CHUPTOBKM WM TOPEIKH.
3amelenue Meau B pactsope xsopuaa meau (II) sxenesom.

IpakTukym «Ilpocreiiime onepauuu ¢ BemecTBOM

[TpakTudeckas pabota. I[IpaBuia TexHukH Oe30MacHOCTH TpH pPaboTe B XUMHUYECKOM
kabunete. [lpuemsl oOpamieHuss ¢ ga0OpPaTOpPHBIM O0OpPYIOBaHHMEM M HarpeBaTeIbHBIMU




puOOpaMu.

[MpakTudeckass pabora. HaGmionmeHuss 3a HM3MEHEHHSIMH, MPOUCXOMAIIMMH C TOpSIIeH
CBEYOM, M UX ONHCAHUE (JOMAITHUIN SKCIEPUMEHT).

[TpakTrdeckas paboTa. AHAIU3 TOYBHI M BOJBI (JIOMAIIHUN YKCIIEPUMEHT).

[IpakTtrueckas padota. [Ipu3HaKn XUMUYECKUX PEAKIIUM.

[IpakTuyeckas pabora. [IpuroroBienue pacTBopa caxapa U OINpeaeIeHUe MAaCCOBOM JOIH
€ro B pacTBOpE.

PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenne kak  ¢usuko-xumuueckuii mpouecc. [lonstme o rugparax u
Kpuctauiorgaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJIeTb 3aBUCHUMOCTHU
PacTBOPUMOCTH TBEPABIX BEUIECTB OT TemIeparypbl. HachllieHHbIE, HEHACBIILIEHHBIE U I1€PECHI-
HICHHBIC PACTBOPHL. 3HAUEHHUE PACTBOPOB JIJISl TPUPOIBI U CEIBCKOIO XO35MCTBA.

[TonsiTue 00 SIEKTPOIUTUYECKON JUCCOLMAIMHU. OJIEKTPOIUTHI U HEIIEKTPOIUTHL
MexaHu3m JHUCCOIMALMNA  AJIEKTPOJIUTOB C pa3du4YHBIM  XapakTtepoM cBs3u. (CrerneHb
ANEKTPONIUTHYECKOM nucconnanuu. CUIbHbIE U c1a0ble 371eKTPOIUTHI.

OCHOBHbIE TOJIOKEHUS TEOPUHU DIEKTPOJUTUUECKON aucconuanuu. MoHHble ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymye 10 KOHIIA.

Krnaccudukanus HOHOB ¥ X CBOMCTBA.

Kucnotel, ux knaccudukanus. Juccoumanus KHCIOT U HUX CBOWCTBA B CBETE TEOPUH
ANEKTPOJIUTUYECKON  aucconuanud. MOoJeKyasipHble W HOHHBIE YPaBHEHUSI PEaKIIMA.
B3auMopeiicTBue KHCIOT C METaUlaMU. DJIEKTPOXUMHUYECKUU psAJl HANPSOKEHUHM METalIoB.
B3aumopeiicTBue KUCIOT ¢ OKCHUJIaMU METAJJIOB. B3ammonelcTBHEe KHUCIOT C OCHOBAaHUSIMH —
peakiusi HeWTpanuzauuu. BsaumopeiicTBue KuciaoT ¢ comsmu. Vcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccudukanud. /luccounanus OCHOBaHUN U UX CBOICTBA B CBETE TCOPUU
ANEKTPOJIUTUYECKON auccounanuu. B3aumopaeicTBrue OCHOBaHMU ¢ cojisiMu. Mcmosib3oBaHue
TaOJIMIBI  PAacCTBOPUMOCTH  JJISl  XAPAaKTePUCTHKU  XMMHYECKUX  CBOMCTB  OCHOBAHHIA.
BzaumopeiicTBue menoyen ¢ OKCUAaMA HEMETAJUIOB.

Conu, uX AUCCOLMALMS U CBOWMCTBA B CBETE€ TEOPHUM 3JIEKTPOJUTUYECKOW AMCCOLIMALINHU.
B3aumoneiicTBue coneli ¢ MeraymiaMy, OCOOCHHOCTH ITHUX peakimid. BzaumoneiicTBue coieit ¢
consiMu. Mcnonp3oBaHue TaOMUIBI PACTBOPUMOCTHU ISl XapaKTEPUCTUKU XUMUYECKHX CBOHCTB
COJIEH.

O06o00611eHne cBeieHui 00 oKcHax, NX Kiaccu(uKaui U CBOUCTBAX.

['enetndeckue psapl MeTayla M HeMeTaa. | eHeTWyeckas CBsI3b MEXAYy KiaccaMu
HEOPraHUYECKHUX BEIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

Onpenenenue CcTeNeHEeW OKUCICHHS ISl DJEMEHTOB, OOpa3yOIIMX BEIIeCTBA Pa3HBIX
KjaccoB. Peaknum HMOHHOrO O0OMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
OKuCIHUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE.

CocraBieHue YpaBHEHMM  OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  METOJ0M
AIIEKTPOHHOTO OanaHca.

CBolicTBa NpPOCTBIX BEIIECTB — METAJIOB M HEMETAJUIOB, KUCJIOT U COJied B CBETe
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHII.

HemoncTtpanmu. McnpiTaHue BemecTB W HMX PAcTBOPOB Ha  AIEKTPOIMPOBOTHOCTH.
3aBUCUMOCTh  AJIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. JIBuxkeHue
OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IoJIe. B3aumoielicTBie UHKA C CEPOM, COJSTHOM KUCIO-
toi, xnopugom menu (II). T'openne marnus. B3aumopeiicTBue XJIOPHOW M CEPOBOJOPOAHOM
BOJIBI.

JlabopatopHble onbIThl. B3aumoelicTBHE pacTBOPOB XJIOpUIa HATPUs U HUTpaTa cepedpa.
[TomyueHne HepacTBOPUMOTO THUAPOKCHIA M B3aUMOJIEHCTBHE €ro C  KHCIOTaMHU.
B3aumoneiicTBue KUCIOT C¢ OCHOBaHUsIMHU. B3auMojeicTBHE KHUCIOT C OKCHUJIAMU METAJIJIOB.
BzauMozaeiicTBHe KHUCIOT ¢ MeTaJUuIaMH. B3anMoIelcTBHE KHUCIIOT ¢ COJIIMH. B3aumoneiicTBue




IIEJIOYEH ¢ KHUCIoTaMHU. B3anMoIelcTBHE IEIoYe ¢ OKcuIaMHu HeMmeTauia. B3aummoneiicTBue
miesioyet ¢ comsMu. [lonyueHue M CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. B3aumopeicteue
OCHOBHBIX OKCHJOB C KHCIOTaMH. B3auMoaeicTBHEe OCHOBHBIX OKCHIAOB C  BOJOM.
BzauMoneiicTBHe KHCIOTHBIX OKCHUAOB C IellodaMu. B3auMoaeHCTBHUE KHCIOTHBEIX OKCHIOB C
BOIOH. BsauMmopeiicTBue cojied ¢ KUCIOTaMHU. B3auMOIEWCTBHE cCOJed C IIEJI0OYaMHU.
BzaumopeiictBue coieii ¢ cosisimu. BzanmoielicTBre pacTBOPOB COJIEH C METAJIAMMU.

IpakTukym «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOBY»

[TpakTudeckas paborta. IoHHBIE peakiuu.

[IpakTuyeckas paborta. YCIOBUS TEUEHUS XUMHUYECKHUX PEAKIMA MEXIYy pPacTBOPAMH
ANEKTPOJIUTOB 10 KOHLIA.

IIpakTuyeckas padora. CBOKMCTBA KUCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

[TpakTudeckas pabora. Pemenue skciepuMeHTaIBHBIX 3a/1a4.

O0masi XapakTepuCTHKA XMMHYECKHX JJ€MEHTOB M XHMMHYECKHX peaKuuid.
Hepuoauveckuit 3akon u Ilepuoamuyeckass cucrema xumuyeckux 3jaemenros /I, H.
MenneaeeBa

XapakTepucTHKa 3JIEMEHTa II0 ero mnojoxeHuro B Ilepuommyeckon cucreme /[ .
MenneneeBa. CBOWCTBa OKCHUJIOB, KHCJIOT, OCHOBaHWM U COJed B CBETE TEOPHUH
ANEKTPOJIUTUYECKON JUCCOLMALMN U OKUCIICHUS-BOCCTAHOBJICHUS.

[TonsiTie O MEepexOoaHBIX 3JIeMEeHTax. AMGPOTEPHOCTh. ['@HETHUECKHI Psj MEePEeXO0HOTO
3JIEMEHTA.

[lepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMHYecKux »dyemeHToB [[. U.
Menieneena.

XuMuyeckass OpraHu3alys >KMBOW W HEXWBOW MTPUPOIbI. XUMHYECKUH COCTaB sJIpa,
MaHTHUU U 3€MHOM KOpbl. XMMHUYECKHE 3JIEMEHTHI B KJIETKAX JKMBBIX OpraHu3MoB. Makpo- u
MUKPODJIEMEHTHI.

O0o01IeHre CBeIEHNH 0 XMMHYECKHX peaknusax. Kimaccudukanus XUMHUECKAX PEaKIuit
10 Pa3JIMYHbIM OCHOBAHUSIM:

e 110 COCTAaBY W YHCITy PEarupyromux U 00pa3yroIIuXcs BEIICCTB;

e 110 TerI0BoOMY 3 PexTy;

® 10 HAIPaBJICHHUIO;

e 0 M3MEHEHHWIO CTEMEHEH OKHCIEHHUS DJIIEMEHTOB, OOpa3yIOIIMX pearupyrolime
BEIIIECTBA;

e 110 ¢a3ze;

e 10 MCIOJIb30BAHUIO KaTaau3aTopa.

[lonsiTie O CKOpOCTHM XUMHUYEecKOM peakuuu. DakTopbl, BIUAOIINE HA CKOPOCTbH
xuMuueckux peakuuid. Karanuzatopsr u katanu3. MTHruObuTopsl. AHTHOKCHIAHTHI.

Hemoncrpanuu. Paznuunbie ¢popmbl Tabnu [lepuonundeckoii cucrembl. Moenn aToMOB
anemenToB |-III mepmomoB. 3aBUCHUMOCTH CKOPOCTH XHMMMUYECKOH peakUuuu OT MPUPOIbI
pearupyromux BelIeCTB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKUUu OT KOHUEHTpaIuu
pearupyromux BeIIeCTB. 3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW pEakiuu OT IUIOMAIH
COTPUKOCHOBEHMSI PEArupyroluX BeHIECTB («KUISALIMK CI0W»). 3aBHCUMOCTh CKOPOCTH
XUMUYECKON PEAKIMU OT TEMIIEPATyphbl PEarupyroINX BEeCTB. [ OMOreHHBIN U reTepOreHHbINA
Katanu3bl. DepMeHTAaTUBHBIN KaTanu3. IHrubupoBaHue.

JlaGopaTtopHbie ombIThl. [lonyueHue TUApOKCHIIA ITUHKA U UCCIEIOBAHHE €r0 CBOWCTB.
MonenupoBanue MOCTPOCHUS MEPUOTUIECCKON TaOIUIIBI. 3aMeIIeHHE JKeIe30M MeJId B pacTBOpe
cyibdara meau (11). 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOW PEaKIMK OT MPUPOJIBI PearupyroIuX
BEILIECTB HA NPUMEPE B3aUMOACHCTBUSA pPa3IUYHBIX KUCIOT C PA3JIUYHBIMU METaJIaAMH.
3aBUCUMOCTh CKOPOCTHM XMUMHYECKOW pEaKIMU OT KOHIEHTPALUH PEarupyrolIux BEHIECTB Ha
pUMepe B3aUMOJIECHCTBUS IIUHKA C COJISTHOM KUCIOTON pa3auyHONU KOHIIEHTPALUU. 3aBUCUMOCTb
CKOPOCTH XHWMHYECKOW PEAKIUUW OT IUIOMIAJAH CONPUKOCHOBEHHUS PEArupyronIux BEIIECTB.
MopgenupoBaHue «KHUIISILIETO CIOS». 3aBUCHUMOCTh CKOPOCTHM XHMHYECKON peakiuu OT
TEMIIEpaTypbl pEarupyronux BeEIIeCTB Ha mpuMepe B3ammomeicTBust okcuma meau (I1) c




pPacTBOPOM CEPHOM KHCIIOTHI MPU Pa3IMYHbIX TeMrepaTypax. PaszinoxkeHune nepokcuaa Boaopoaa
C MOMOIIBI0 JUOKCHIa MapraHia u katanassl. OOHapyKeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. MHruOupoBanne B3auMOJICHCTBUS COJITHON KUCIIOTHI C IIMHKOM YPOTPOITMHOM.

MeTa/Libl

ITonoxxenue metawioB B Ilepuonuueckoit cucreme JI. M. MenaeneeBa. Merauinueckas
KPUCTALTMYECKAs PelIeTKa U MeTa/lIndecKas XuMudeckas cBsizb. OOmme Gu3nveckre CBOiCTBa
METaJIOB. XMMHMYECKHE CBOMCTBAa META/UIOB KaK BOCCTAHOBHUTEJICH, a TakKKe B CBETE HX
MOJIOKEHUSI B AJICKTPOXMMHUYECKOM psiIy HampspkeHud wmetawioB. Kopposuss MeTamioB u
criocoObI 60prOBI ¢ Hel. CITaBbl, MX CBOWCTBA M 3HAYCHHE.

OO0mast XapakTepUCTHKA MIEIOYHBIX MeTaJuIoB. MeTasuisl B ipupoje. OOmue crnocods! ux
nonyuenusi. Ctpoenune aromoB. Illenounble MeTauibl — MOPOCThIE BellecTBa. BaxkHeiue
COCIMHEHUS IEJOYHBIX METANIOB — OKCH[IbI, THAPOKCUIBI W COJU (XJIOPUABI, KapOOHATHI,
cynbdaTel, HUTpPATHI), MX CBOHCTBAa M IPUMEHEHHWE B HApPOJHOM XO03sicTBe. KanmiiHbie

ya00peHusl.
OO0mias xapakTepuCTUKa AJIeMEeHTOB IiaBHOUM moarpynmsl II rpynmel. CTpoeHne aTOMOB.
[[lenouno3emenbHbIE  METAIBI  —  OPOCThIE  BellecTBa.  BaxkHeilline  COeIUHEHUS

HIEJTIOYHO3EMENbHBIX METAJNIOB — OKCU/IBI, THIAPOKCHIBI M COJIH (XJIOPU/IBI, KAPOOHATHI, HUTPATHI,
cynbdarsl, hocdarer), IX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Amomunuii. CTpoeHue aToMa, PU3NYECKUE U XUMUYECKUE CBOWCTBA MPOCTOrO BEIIECTBA.
CoenuHEeHHS aTIOMUHHS — OKCHJ M THAPOKCHI, MX aM(OTEpHbI xapakrep. Baxkneiimme comu
antoMuHus. [I[puMeHeHne amrOMUHUS U €r0 COeTMHEHUI.

XKenezo. Crpoenune atoma, (pU3HYECKHE M XUMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe?t m Fed'. Baxmeifmme conm kenesa. 3HaueHHe jKelme3a M €ro
COCIMHEHUH IS IPUPOJBI U HAPOIHOIO XO35MCTBA.

Hemonctpanuu. OOpasibl MIENOYHBIX UM MIEJIOYHO3EMEIbHBIX MeTaioB. OO0pasiibl
CILUIaBOB. B3amMmojelcTBrUE HATpHs, JUTUSA U KalbUus C BOAOW. B3aumopelcrBue Hatpus u
MarHusi ¢ KuciaopoaoM. B3zaumopeiictBue metaisioB ¢ HemeTaiaMu. [loinyyeHune rugpoKcuaoB
xenesa (IT) u (11). KauectBenHsle peakinu Ha nousl Fe?* n Fe¥*,

JlaboparopHble OmbITHL. B3anMopeicTBue pacTBOPOB KHUCIOT U COJEH C MeTajulaMu.
O3zHakomieHue ¢ pyaamu skene3a. OKpalluBaHUE IUIAMEHU COJSIMU ILEJIOYHBIX METAJUIOB.
B3aumopeiictBue kanpuus ¢ BojaoH. llomydyeHuwe ruapokcuaa KalblMs U HCCIEJOBAaHUE €ro
cBoiicTB. [lonmyueHne rumpokcuaa alFOMAHHMS M MCCIIEIOBAaHUE €ro CBOMCTB. B3ammoneiictBrue
xKenesza ¢ consiHoi kucnotoi. [lomyuenne ruapokcuaos xenesa (I1) u (III) u uccnenoBanme ux
CBOMCTB.

IIpakTukym «CBOMCTBA METAJIOB M UX COCAMHEHUID)

[TpakTrueckas pabota. OcyIiecTBICHUE LETTOYKH XUMUYECKUX MTPEBPALLICHUI.

[TpakTudeckas pabota. [TonydyeHne u cBOCTBa COETMHEHUN METAIJIOB.

[TpakTnueckast pabota. PemieHne 5SKCHEpUMEHTANbHBIX 3aJad Ha paclo3HaBaHHE U
MOJIy4YeHUE COCTMHEHU METAIIIOB.

Hemeranisbl

OOmass xapakTepucTHKa HEMETaJUIoB: TMoyiokeHne B [lepuonnyeckoil —cucreme,
O0COOEHHOCTH CTPOEHMS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEMETAITTMYHOCTH,
pan 20. Kpucrainmyeckoe CTpPOCHHE HEMETAIUIOB — IMPOCTBIX BEIIECTB. AJUIOTPOIHS.
®duznyeckue cBoWCTBa HeMeTAI0B. OTHOCUTENBHOCTh MOHATUN «METaD» — «HEMETAJLD.

Bonopoa. Bopa. Ilomoxenue Bomopoma B Ilepuoandeckoin cucremMe XHUMHUYECKUX
sanementoB J[. . MenaeneeBa. CtpoeHue atoma W MOJEKYJbl. DU3HMYECKHE W XHUMHUYECKHE
CBOMCTBA BOJOPOAA, €r0 MOJyYEHHUE U IPUMEHEHHUE.

Bonma. Ctpoenue mosekynbl. Bomopomnas xumuueckas cBA3b. DHU3WUYECKHE CBOMCTBA
BOJBI. AHOManMM CBOWCTB BOABL. [uapodunpHbie W THAPOPOOHBIC BelIeCTBA. XUMHUYECKUE
cBorictBa BOAbl. Kpyrosopor Boael B mnpupoae. Bopoouucrtka. Aspanus Boabl. BeITOBBIE
¢bunbTpel. MuHepaabHbie BOABL. JUCTHIIMpPOBAaHHAS BOJIA, €€ MOJIYYCHUE U IPUMEHEHHE.

OO6mas xapakTepucThka rajoreHoB. CtpoeHne atoMmoB. [IpocTeie BemecTBa 1 OCHOBHBIC




COEIMHEHUS TaJoTeHOB, WX cBoicTBa. KpaTkue cBemeHus o xisope, Opome, (prope u mose.
[IprMeHeHre raJoreHoB U UX COEAMHEHU B HAPOJAHOM X035 CTBE.

Cepa. CtpoeHue aroma, auIOTPOIHs, CBOMCTBA W TNPUMEHEHHE POMOHYECKON Cephl.
Oxkcuasl cepol (IV) u (VI), ux nonyuenue, ceorictBa u npumeHeHue. CepHas KUCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03siicTBe. I[pon3BOACTBO CEPHOI KUCTIOTBHI.

A3zor. CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BelleCTBAa. AMMHAK, CTPOEHHUE,
CBOMCTBA, MoytydyeHue u npumeHeHue. Conu aMMOHHMS, UX CBOMCTBAa M IpuMeHeHue. OKcuabl
azora () u (IV). A3otHas kuciora, ee CBOICTBA W NpUMEHEHHE. HUTpaTbl M HHUTPHUTHI,
npobiieMa uX CoiepKaHUs B CEIbCKOXO03MCTBEHHOM MPOIYKIIUU. A30THBIE YI00pEHUsI.

®ocdop. CtpoeHne aroma, alJIOTPONHs, CBOMCTBa Oenoro m KpacHoro ¢ocdopa, ux
npuMeHenre. OcHOBHbIC coenuHeHus: okcua docdopa (V) m oprodochopHas kuciorta,
docdarer. DochopHbie yAOOpEHUS.

VYriepoa. CtpoeHue aroma, alsIOTpONHs, CBOMCTBA Moau(UKaui, mpuMeHeHne. OKCHIbI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHenune. KapOoHATHI: KaJBLUT, COJAA, MOTAI, HX
3HAUYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. CtpoeHue aroma, KpUCTAUNIMYECKUI KPEMHMIM, €ro CBOMCTBA U IIPUMEHEHUE.
Oxkcun kpemuus (IV), ero mpupoansie pazHOBHAHOCTH. CHIHMKaThl. 3HAUYE€HHUE COCAMHEHUMN
KPEMHHS B )KMBOM M HE)KUBOU Ipupojie. IIoHsaTHe 0 CHIMKaTHON MPOMBIIIIIEHHOCTH.

Hemoncrpanuu. O6pa3ipl rajJoreHoB — MPOCThIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HaTpUeM, aJloMuHUEM. BriTecHeHue XjopoMm Opoma WM HMOJa W3 PACTBOPOB MX COJIEH.
B3aumogeiicTBue cepbl ¢ MeTaJlJIaMu, BOJOPOAOM M KUCIOpoioM. BzanMoeiicTBre KOHUEHTpH-
pPOBaHHON CEpHOM KUCIOTHI ¢ Meaplo. OOyraMBaHUE KOHLEHTPUPOBAHHOM CEPHOW KHCIOTOM
OpraHUYECKUX COEJIMHEHUII. Pazb6aBnenue cepHoO KHCJIOTBI. B3aumopeiictBue
KOHLEHTPUPOBAHHOMN a30THOM KUCJIOTHI ¢ Mebto. [lorioiienue yriem pacTBOPEHHBIX BELIECTB
win ra3oB. BoccraHoBienne menau u3 ee okcupa yrieM. OOpasipl NPUPOIHBIX COSAMHEHUMN
xJiopa, cepsl, dochopa, yriepoaa, kpemaus. OOpa3nbl BaKHEHIINX JUIsI HAPOAHOTO XO3AHCTBA
cynb(haToB, HUTPATOB, KapOoOHATOB, (hocdaToB. OOpa3Ibl CTEKNIA, KEPAMHUKH, [IEMEHTA.

JlaGoparopubie  onbiThl. [lomyueHnue, coOupaHue U  pacHno3HaBaHUE BOJAOPOAA.
HccnenoBanne MOBEpXHOCTHOIO HATSXKEHMsSI BOJbl. PacTBopeHue nepmaHraHara Kajius WU
MEIHOr0 Kymopoca B Boje. ['maparainus obe3BokeHHOro cyibdara meau (I1). Msrorosnenue
TUIICOBOrO oTnevatka. O3HaKOMJIEHHE C KOJJIEKIMEeH OBITOBBIX (HIBTPOB M H3yueHHE
MHCTPYKLMHU JIOMAIIHEro ObITOBOrO (punbTpa. O3HAKOMIIEHHME C COCTAaBOM MHHEPAIBLHOU BOJIBI.
KagecTBenHass peakuus Ha rajnoreHMJA-uoHbL. [lomyueHue, cobupaHue U paclo3HaBaHHE
kuciopoja. ['openue cepsl Ha Bo3ayxe u kuciopoje. CBoiicTBa pa30aBiICHHON CEPHON KUCIIOTHI.
W3ydyenue cBoiicTB ammmuaka. Pacmo3naBanue coneii ammonusi. CBoiicTBa pa30aBIeHHOU
AQ30THOM KHUCJIOTHL. B3anMOJeicTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO.
PacnioznaBanue ¢ocdaros. ['opeHue yris B KUCI0poJe.

[Tomydyenue, cobupaHwe M pacro3HABaHHUE YriEKHUCIOoro raza. [lomydeHue yroibHOMU
KACIOTHl U u3ydeHHe ee cBOMCTB. [lepexon kapOonara B ruapokapOoHaT. PasnoxeHue
rupokapOoHara HaTpus. [lomyuyeHne KpeMHHEBON KUCIOTHI U U3YYEHUE €€ CBOWCTB.

IIpakTukym «CBOMCTBA COeIMHEHUI HEMETAJIOB

[TpakTnueckast pabora. PemieHune skcnepuMeHTanbHBIX 3aday 1o Teme «lloarpynmna
TaJIOTEHOB.

[TpakTnueckast pabora. PemieHune skcnepuMeHTanbHBIX 3adady 1o Teme «lloarpynna
KHCIIOpOJIay.

[TpakTuueckast pabora. PemieHune skcnepuMeHTalbHBIX 3aaay 1o Teme «lloarpymmna
azoTay.

[TpakTnueckast paborta. Pemienue skcnepuMeHTalnbHBIX 3aday 1o Teme «lloarpymmna
yrIaepoaa».

[TpakTrueckas pabota. [lonydyenue, coOupanue U pacro3HaBaHue Ta30B.

Kparkue cBeieHus1 00 OpraHu4ecKux coeIMHEHUAX

Yraesomoponabl. Heoprannueckne u OpraHM4ecKHe BeEIIECTBA. YTJIEBOJAOPOIbl. MeraH,




9TaH, MPONAH KakK IpelesibHble YIIEBOJOPOJbl. OTHUIEH U aleTUIEH Kak HeNpeaeibHbIe
(HeHachIlLleHHBIE) yraeBoxopoAsl. I'opeHue yrieBomoponoB. KadecTBeHHbIE peakIMM Ha
HenpeebHbIe COeTUHEHNs. Peakuys neruaipupoBaHus.

Kucnopoacoaepxaniye OpraHM4eckue COCIUHEHHS. ODTUJIOBBIM CIUPT, €ro MOJIy4YEeHHE,
IpUMEeHeHHe U (U3MoJoruueckoe AercTBHe. TpexaToMHBIH crnupT rauuepuH. KadecTBeHHas
peakuusi Ha MHOIOATOMHBIE CIUPTBI. YKCYCHas, CTEapUHOBas W OJIEMHOBAas KUCJIOTHI —
IPEeJCTaBUTEININ KiIacca KapOOHOBBIX KUCIOT. XKupbl. Mblia.

A3oTcozep)kallie  OpraHMYECKUe  COEIMHEHUsA. AMUHOTpymnna. AMHUHOKHUCIOTHI.
AmuHOyKCycHast Kkuciora. benku (mporenmHsl), uX (YHKIMH B JKUBBIX OpraHHU3Max.
KauecTBeHHbIE peakiMy Ha OEIIKH.

JemoHcTpauuu. Mojenn MoJieKysl MeTaHa, 3TaHa, IpollaHa, STWJIEHAa U aleTUJICHA.
B3aumoneiictBue sTHieHa ¢ OpOMHOW BOJOW M PacTBOPOM IMepMmaHraHata kamus. OOmme
XMMHUYECKHE CBOMCTBA KHUCIIOT Ha INpPUMEpPE YKCYCHOW KUCIOThl. KauecTBeHHas peakuusi Ha
MHOT0OaTOMHBIE CITUPTHI.

JlaGopatopHble onbIThl. KauecTBeHHBIE peakliuu Ha OEIKH.

O0o0menne 3HaHNH 110 XMMHH 32 Kypc 0CHOBHOM mKkoJbl. Iloaroroska k OI'J

[lepuonuueckuii 3akoH u Ilepuonuueckas cucrema XumMHueckux syiemeHtoB J[. U.
MenneneeBa. @U3MYECKUI CMBICI MOPSAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IIEpUOAA H
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB JIEMEHTOB U MX COEAMHEHUN B NEPUOAAX U
rpynmnax B CBETE€ IMPEACTaBICHUN O CTPOEHHM aTOMOB 3JIeMEHTOB. 3HaueHue I[lepuoauueckoro
3aKOHa.

Bunbl xumMuueckux cBsi3edl U TUIIBI KPUCTAIIMYECKUX pElIeTOK. B3anMocBsA3b CTpoeHUs U
CBOWCTB BEILIECTB.

Knaccugpukanuss XUMUYECKHUX peakluid MO pa3IMYHBIM TNpH3HAKaM (YHCIO U COCTaB
pearupyomux 1 o0pa3yroIIruXcs BEIIeCTB; HATMYKMEe TPaHULbl pa3zena ¢asz; TemioBoi 3¢dekr;
U3MEHEHHE CTENEHEH OKMCIEHUS aTOMOB; WCIOJb30BAaHHWE KAaTajau3aTopa; HaIpaBlieHUE
npoTtekaHus peakiuu). CKOpOCTh XMMMYECKHX peakuuid M (akTopbl, BIUSIOLNIME Ha Hee.
OO0paTuMOCTh XMMUYECKUX PEAKIH U CIIOCOOBI CMEUICHUSI XMMUYE€CKOTO PAaBHOBECHSI.

[Tpocteie u ciokHbIE BelecTBa. MeTamibl M HeMeTallbl. ['eHeTuueckue psapl MeTaa,
HeMeTalla M MnepexogHoro Meramwia. OKcuApl U TUAPOKCUABl (OCHOBAHUS, KHUCIOTHI,
amdoTepHble THIPOKCHBI), conu. MX cocTaB, kiaccudukanus U o01me XMMUYECKHe CBOMCTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLIUAIIUH.




TeMaTn4yeckoe NJIAHUPOBaAHUE

TemaTnueckoe IUIAHUPOBAaHHE pealu3yeT OAMH M3 BO3MOXHBIX IOAXOJOB K
pacIpeesIeHUI0 U3y4aeMoro MaTepuaia o rojamM, BpeMeHH H3Y4eHHs OTAEIbHBIX TEM Kypca.

B nanHOM miaHMpPOBAaHUU pa3esibl OCHOBHOTO COJIEPKAHUS M0 XUMHHU Pa3OUTHI HA TEMBI B
XPOHOJIOTUU MX H3ydeHUs 1o yuyeOHHKaM. OCOOEHHOCTBIO 3TOr0 IUIAHUPOBAHUS SIBISIETCS TO,
YTO B HEM COZEPIKHUTCS ONMHCAHNE BO3MOXKHBIX BHUJIOB JCSITEIBHOCTH O0YYaIOIIUXCS B MPOLIECCe
YCBOEHMsI COOTBETCTBYIOIIEIO COZAEP)KAaHUS, HANPABICHHBIX HAa JOCTHXKEHHME IOCTaBJICHHBIX
enel 00ydeHusl.

Kypc xumuu 8 knacca n3yyaercs B iBa JTamna:

1-1t oman — xumusa ¢ cmamuxe, Ha KOTOPOM PacCMaTPUBAIOTCS COCTAB U CTPOECHUE aTOMa U
BellecTBa. Ero OCHOBY COCTaBIAIOT CBEIEHHMS O XMMHUYECKOM D3JeMeHTe U (opmax ero
CYIIECTBOBaHMS — aTOMax, H30TONAaX, MOHAX, MPOCTHIX BEIIECTBAX M MX BAXKHEHUIINX CO-
eIMHEHUAX (OKCUAaX U JAPYrMX OMHApHBIX COEIMHEHMAX, KHCIOTaX, OCHOBAHHUIX M COJSX), O
CTPOCHUU BEIIECTBA (TUIIOJIOTUU XUMHUECKUX CBSA3EH M BUJAX KPUCTATHUECKUX PEUIETOK).

2-i oman — Xumus 6 OuHaAMuKe, Ha KOTOPOM HPOMCXOJUT 3HAKOMCTBO YydYalluXxcs C
XUMHYECKHMMH PEAKIUAMHU KaK (yHKIMEH COCTaBa W CTPOCHHUS YYACTBYIOIIUX B XUMHUYECKUX
IPEBpalLCHUSX BELIeCTB M uX Kiaccu¢ukanuu. CBoICTBa KUCIIOT, OCHOBaHUM U coiielt cpasy
paccMaTpUBAKOTCS B CBETE TEOPUH JIICKTPOJIMTHYECKOW aucconuanuu. Kpome 3toro, cBorcTBa
KUCIOT W COJIEH XapakTepU3ylTCsl TakKe B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB.

B conepxxanuu kypca 9 knacca BHauvane NpoBOAUTCA 0OOOILICHHE 3HAHMN YYalIUXCS IO
Kypcy 8 Kilacca, KOTOpO€ 3aKaHUMBAeTCA paccMOTpeHueM lleproaumueckoro 3akoHa W
[Tepuonuueckoil cucrtembl xuMmuyeckux sinemeHToB Jl. M. MenzaeneeBa, KOTOpblE SBISIOTCA
CBOCOOpa3HBIM BBEIEHHEM B XHMHUIO 3JIeMeHTOB. Kpome 3Toro, 00O0OIIAIOTCS CBEACHHS O
XMMHUYECKHX peaKUUsaX U UX KilacCHu(UKauuu — 3HaHUsS 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKHE CBOMCTBA BEILIECTB, U CIIOCO0AX YIPABICHHUS XUMHYECKIMH MPOIIECCAMH.

Ha stoli 0a3e 3aTrem paccMarpuBalOTCs OOIME CBOMCTBA METAJUIOB M HEMETauloB. B
KadyecTBe HambOosiee SPKUX MPEACTABUTENICH ATHX KIACCOB AJIEMEHTOB OCBEIEHBI CBOMCTBA
IEJOYHBIX U IIEJIOYHO3EMENIbHBIX METANIOB U TaJloT€HOB (TMPOCTHIX BEILECTB M COEIMHEHUN
raJIoOTeHOB) B IUIAaHE CPAaBHUTEIBHOM XapaKTepUCTUKH. B Kypce moapoOHO paccMaTpuBarOTCs
COCTaB, CTPOEHHE, CBOWMCTBA, IMOJy4YeHHME M NPUMEHEHHE OTAEIbHbIX, BAXKHBIX B
HapOJHOXO35IICTBEHHOM OTHOIIIEHUH BelIeCcTB, 00pa3oBaHHBIX dnemeHTamu |1—I11 nepronos.

B kypce 9 Kiacca pgaercs KpaTKoe 3HAKOMCTBO C OPraHWYECKMMH BEIECTBAMM:
YIJIEBOAOPOAAMH, KHCIOPOA- W a30TCOACPKANIMMU COCTUHEHHSAMH W WX BaKHEHIIUMHU
NPEeCTaBUTEIISIMHU.

3HaYNTENHHOE MECTO B COJCPKAaHUH Kypca OTBOIHMTCS XHMHUYECKOMY dKcriepuMeHTy. OH
dopMHpyeT y ydalMxcsl CIeLUalbHble MpEeIMETHble YMEHHs paboTaTh C XHMHYECKUMHU
BEIIECTBAMH, BBINOJHATH TPOCThIE XMMUYECKHE OIBITHI, YYUT IIKOJBHUKOB O€30MacHOMY H
HKOJIOTUYECKU TPAMOTHOMY OOPAIIIEHHUIO C BEILIECTBAMHU B OBITY M Ha MPOU3BO/ICTBE.

[TpakTudyeckne pabOTHI CTPYNIHPOBAHBI B OJIOKM — XMUMHUYECKHE TMPAKTUKYMBI, KOTOPHIE
CIIy’)KaT HE€ TOJIBKO CPEJCTBOM 3aKpEIUIEHUS YMEHUH M HAaBBIKOB, HO TaKXE U CPEJICTBOM
KOHTPOJISI KauecTBa UX cHOPMUPOBAHHOCTH.

B cBs3u ¢ mepexo/loM M OCHOBHOM ILIKOJIBI HAa Takyio (OpMy UTOTOBOHM aTTeCTallMd, Kak
OI'D, B Kypce npeyCMOTPEHO BpeMs Ha TTOATOTOBKY K HEM.

[Tporpamma 8-9 xiaccoB paccunrana Ha 2 (138 4 3a 1Ba roja 00y4eHus1) 4yaca B HEJIGIIO.



NPUMEPHOE TEMATUHYECKOE IINTIAHUPOBAHUE
8 kmacc (2 4 B Hexenio, Bcero 70)

Homep OcHoOBHbBIE BU/IBI 1eSITeILHOCTH 00y4arommxcs (Ha
Tema ypoka OcHOBHOe co/lep:KaHue YPOKa N N
ypoOKa YPOBHE YU4eOHBIX J1eiicTBH)
Benenne (4 4)
1 [Ipenmer xumum. [Ipenmer xumun. MeTopl NO3HAHKUS B XUMUU: ObvsacHamb, 4TO TAKOE aTOM, MOJICKYJIa, XUMUYECKHH
Bemecrsa Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETUPOBaHue. VICTOUHUKH PJIEMEHT, BELIECTBO, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO,
XUMHUYECKON MH(OpMaLUK, ee MoIyuYeHHe, aHallu3 U CBOMCTBA BEIECTB.
[IPE/ICTABJIICHHUE €T0 PE3yJIbTaTOB. Onucvieams u cpagHuéams NPeIMEThl U3YUEHUS
[ToHsATHE O XUMHUYECKOM JIEMEHTE U (OpMax ero €CTECTBEHHOHAYYHBIX JUCLUILIMH, B TOM YUCIIE XUMHH.
CYILLECTBOBaHMs: CBOOOIHBIX aTOMaX, MPOCTHIX U Knaccughuyuposams BemecTna 1o coctaBy (IpoCThie U
CJIOXKHBIX BEILIECTBAX. CJIO’KHBIE). Xapakmepu3z06ams OCHOBHBIE METO/IbI U3yUECHUS
JlemoncTpanuu. Moaenu (mapoctepaHeBble U CTioapTa-|€CTECTBEHHBIX JUCIUILINH. Pa3iuuams Tena U BELECTBa,
bpurieba) pa3Iu4HbIX IPOCTHIX U CIOXKHBIX BEIIECTB. XUMHUYECKHUI JIEMEHT U MPOCTOE BelecTBO. Onucvieams
Kosuteknus CTeKISIHHOW XUMUYECKON TTOCY/IBI. (hopMBbI CyIIECTBOBAHUS XMMHUECKOTO 3JIEMEHTA, CBONCTBA
Kotekuyst MaTepuanoB U U3/1€IMI U3 HUX Ha OCHOBE BEIIECTB.
QITFOMHAHMS. Bvinonnams HaONIONEHUS 32 CBOMCTBAMU BEILLIECTB U
JIaGopaTopHble onbIThI. 1. CpaBHEHNE CBOMCTB TBEP/IBIX [ABJCHUHN, IPOUCXOAAIINX C BELIECTBAMH, C COOJIIOICHUEM
KPUCTAJUIMYECKUX BEIIECTB U PACTBOPOB [paBWJI TEXHUKH 0€30MIaCHOCTU U aHAIUUPOBAMb UX.
Ogopmaams OTYET, BKIIOYAIOIINN OMUCaHNe HAOII0IeHHS,
€ro pe3yJbTaThl U 0elamb BBIBOJIBI.
[Ucnonvzoeams GpuU3nuecKoe MOJCIUPOBAHIE
2  [[IpeBparienus OTnuune XUMUYECKUX peakuil oT Gu3NYeCcKuX sBeHUuM. |O0bsACHAMb, YTO TAKOE XUMUYECKHUE SIBICHUS, (PU3HUECKUe

BemiecTs. Ponb
XUMHUU B JKU3HU
yenoBeka. Kparkue
CBCIACHUS U3 I/ICTOpI/II/I
XUMHHU.
(OCHOBOITOJIOKHUKH
OTCUCCTBEHHOM
XUMHU

PoJib XMMUY B )KU3HH YelloBeka. XeMopuius u
xemodoous.

Poib 0TEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUH
XUMHUYECKON Hayku — paboTsl M. B. JlIomonocoBa, A. M.
byrtneposa, /. 1. Menneneesa.

J/leMoHcTpanuu. B3aumoneiictBue Mmpamopa ¢ KUCIO0TON
Y IOMYTHEHHE U3BECTKOBOW BOJBI.

JlabopaTopHble onbIThI. 2. CpaBHEHUE CKOPOCTH
HCIIAapCHUA BOAbI, OACKOJIOHA U 3TUJIOBOI'O CIIUpTa C

(buUIBTpOBANBHOM OymMaru

siBiieHUs. O0BbACHAMb CYITHOCTh XUMHUECKUX SIBJICHUS C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUYEHUS U UX
MPUHIMITUATHEHOE OTINYHE OT (PU3UIECKUX SBICHHM.
\Xapaxmepu306ams MOJOKUTEIBHYIO U OTPULIATEIIBHYIO POJIb
XHMUH B )KU3HH YelloBeKa, Bkiaag M. B. JlomoHocoBa, A. M.
bytneposa, /. 1. MeHeneeBa B OTE€YECTBEHHYIO U
MUPOBYIO XUMUI0. Cocmasnamsb CIOXKHBIN MJ1aH TEKCTA.
\Haxo0ums NICTOYHUKN XUMHYECKOU HH(POpMauu u
no/iyuames HeOOXOIMMbBIE CBEICHUS U3 HUX




3HaKu (CUMBOJIBI)

XuMudecKas CUMBOJIMKA. 3HAKU XUMHYECKHX JICMCHTOB

ObvscHamb, 9TO TAKOE XMMHUYECCKUI 3HAK (CMBOJI),

Macchel. MaccoBast
JT0JIS DJIEMEHTA B
COCIMHECHUH

XUMHUYECKHX U IIPOUCXOXKJICHUE UX Ha3BaHUII. K03 puLmeHT, HHIEKC.
DJIEMEHTOB. [lepuonuueckas cucrema xumuueckux neMeHToB J. .  |Onucvisams Tabnuunyto popmy Ileprnoanaeckoil cucTeMsl
Ta6mmma /1. . MenpeneeBa, €€ CTPYKTypa: MaJible U O0JIbIINE EPUOIbI, XUMHUECKHX demMeHToB J[. . MenaeneeBa, mojgoxxeHue
MeHneneena rpymnmsl ¥ noarpynmsl. [lepuoauyeckas cucrema Kak hiiemenTa B Tabnuue /. 1. Menneneesa.

CIpaBOYHOE NIOCOOUE I OJTYyYEHUs CBEIEHUH O [Ucnonv306ams 3HAKOBOE MOJIETMPOBAHNE

XUMHUYECKHX AJIEMEHTaX
XuMuyeckue Xumunueckue Gopmyiisl. MHAEKCh 1 K03()PULIHEHTSHI. Obvsacuams, 4TO TakKoe XUMUYecKas popmya,
(bopMyIIBL. OTHOCHUTEIbHBIE aTOMHAS M MOJIEKYJISIpPHAsl MACCBhI. OTHOCHUTEJIbHAsl aTOMHAsi Macca, OTHOCUTENIbHAS
OTHOCHTENIBHBIE [IpoBeneHne pacueToB MaCCOBOM J10JIM XUMUYECKOIO MOJIEKYJISIpHAs Macca, MaccoBas A0JIs IeMeHTa. Haxooumu
aTOMHas U HIIEMEHTA B BEIIECTBE HA OCHOBE €T0 (hopMyIIBI OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO MacCy BEIECTBa 110
MOJIEKYJIsIpHast (bopMysie U MAacCOBYIO JOJIIO 3JIEMEHTA B HEM.

Xapaxkmepuzosams XUMUYECKOE BELIECTBO 110 €ro (hopmyie

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 1)

(OCHOBHEIC CBEIACHHUS
0 CTPOEHUU aTOMOB.
CocTaB aTOMHBIX
s71ep: TPOTOHBI,
HEUTPOHBI. 30TOMBI

ATOMBI KaKk (popMa CyIIeCTBOBaHUS XUMHUECKUX
p11eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB.
Jloka3aTenbCTBa CI0KHOCTU CTPOEHHS aTOMOB. OIBITHI
Pesepdopna. [InanerapHas Moaenb CTpOEHHS aToMa.
CocTaB aTOMHBIX Siiep: IPOTOHbI, HEUTPOHBI.
OTHOCHTEIBbHASI aTOMHAs Macca. B3auMocCBsA3b MOHATHI
«IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS ATOMHAs Maccay.
l3MeHeHne nciia IpoTOHOB B siipe aToMa — 00pa3oBaHue
HOBBIX XUMUYECKUX JIEMEHTOB.

l3MeHeHne yncia HEUTPOHOB B SIAPE aTOMa —
oOpa3oBanue n30TonoB. COBpeMEHHOE ONpPEEeICHHE
MOHSTHSI «XUMUYECKUH di1eMeHT». I30TOombI Kak
Pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHUYECKOI'0 3JIEMEHTA.
JlemoHcTpanuu. Mozienu aToOMOB XUMUYECKUX
JIEMEHTOB.

JIabopaTopHble onbIThI. 3. MoaenupoBaHue NpuHIKIA

ECTBUS CKAHUPYIOLIET0 MUKPOCKOIIa

Ob6vscHAmMb, 9TO TAaKOE IPOTOH, HEUTPOH, IJIEKTPOH,
XUMHYECKHH 3JIEMEHT, MACCOBOE YHCIIO, H30TOIL.
Onucwvieams CTPOCHUE SApa aTOMA UCTIONB3YS
[leproauueckyro CUCTEMY XUMHYECKHUX dreMeHToB []. 1.
MeHnaeneena.

[ lonyuams MTHGOPMAIUIO TIO XUMHUH U3 PA3TUYHBIX
MCTOYHUKOB, AHAIUZUPOBAMb €€




Ctpoenue OnekTpoHbl. CTPOCHHE AIEKTPOHHBIX YPOBHEH aTOMOB  |(J0bsiCHAMb, UTO TAKOE SJIEKTPOHHBIN CIIOW MUITH
PIEKTPOHHBIX XUMHYECKHX 3JIEMEHTOB MaJibIX MepuoioB. [loHaTtue o [pHepreTuyecKuil ypoBeHb.

YPOBHEH aTOMOB 3aBEPIICHHOM DJIGKTPOHHOM YPOBHE Cocmasnsims CXEMBbI PacpeICIICHUs YICKTPOHOB T10
XUMHYECKHUX HIIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
hiemeHToB Ne 1-20 B

rabmume /1. H.

Menpeneena

3menenue cBoiicTB ([lepuonnyeckas cucreMa xumuueckux 3nemMeHToB 1. U.  |Paznuuame NOHATUS «3JIEMEHTBI-METAIUIBI», «3JIEMEHTHI-
XUMHYICCKHX MeHnieneeBa 1 CTPOCHHUE aTOMOB: (DU3UYECKHIA CMBICTT HEMETAIUTBD».

PJIEMEHTOB 10
TpyIIIaM U IIepuoaam

[OPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa I'pyIIbl, HOMepa
epuoa.

JlemoncTpanuu. [lepuoanueckas cucreMa XMMHYECKHX
piiemenToB /. 1. MenneneeBa paznuaabix Gopm

ObvscHamb 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XUMUYECKHUX JIEMEHTOB B MIEpUOaxX U rpymmax (A-rpymmnax)
[lepuoanueckoil cUCTEMBI C TOUKH 3PEHUSI TEOPUU CTPOCHHUS
aToMma.

Cpaenueams CTPOCHHUE U CBOMCTBA ATOMOB XMMUYECKUX
SJIEMEHTOB, HAXOISIIINXCS B OAHOM NEPUOE UIU OJTHOU A-
rpymie [lepuoanyeckon CUuCTEMBI.

Cocmaensams XapaKTEPUCTUKN XUMUYECKUX DJIEMEHTOB T10
MX TIOJIOKEHMIO B [lepnoanueckon cucreme XuMHIECKUX
hiemeHnToB 1. Y. Meneneena

HMoHHas XuMH4ecKas
CBs3b

l3MeHeHne ynciia 3JIeKTPOHOB Ha BHELITHEM 3JIEKTPOHHOM
YPOBHE aTOMa XMMHUYECKOTO dJIEeMEeHTa — 00pa3oBaHue
MOJIOKHUTETBHBIX U OTpULIATEIbHBIX HOHOB. VIOHBI,
00pa30oBaHHBIC ATOMaMH METAJJIOB M HEMETALIOB.
[IprYrHbBI U3MEHEHHS] METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB B TIEPHOJIAX M TPYIIIaX.
OO6pa3zoBaHue OuHapHBIX coenuHeHni. [TonsTue 06
MOHHOM CcBsi3U. CxemMbl 00pa30BaHMsl HOHHOM CBSI3U

Ob6vscHamb, YTO TaKOE MOHHAS! CBSA3b, HOHBI.
Xapaxkmepuzosamb MEXaHU3M 00pa30BaHUsI HOHHOW CBS3H.
Cocmasnsams cxeMbl 00pa30BaHMsI HOHHOM CBS3H.
Hcnonv3o6ams 3HAKOBOE MOJIETTUPOBAHUE.

Onpedenamp TAI XUMUYECKOH CBSI3U 110 (JOPMYJIE BEILIECTBA.
[ Ipugooums IpUMeEpHI BEIIECTB C HOHHOM CBS3BIO.
Ycmanasenueams TpUUMHHO-CIIECTBEHHBIE CBSI3U MEXY
COCTaBOM BEIIECTBA U BUIOM XMMHUYECKOHN CBSI3U

KosanenTHast
HETOJISIpHAS
XUMHUYECKasa CBI3b

B3anmMoeiicTBIe aTOMOB 3JI€MEHTOB-HEMETAIIIOB MEXKY
co00if — 0Opa3oBaHMEe JBYXaTOMHBIX MOJIEKYJ] MPOCTHIX
BeriecTB. KoBasieHTHas HEMOMspHAs XUMUYECKas CBS3b.
JJIEKTPOHHBIE M CTPYKTYPHBIE (hOPMYIIBI

ObvscHAmMb, 4TO TaKOE KOBAJIIGHTHAS HETMOJSPHAS CBA3b.
Cocmasnsams cxeMbl 00pa30BaHusl KOBAaJIEHTHOM
HETOJIIPHOW XUMHUYECKON CBSI3H.

Hcnonv3o6ams 3HAKOBOE MOJIEITUPOBAHUE.

Onpedensamp TAI XUMUYECKOHN CBSI3U 110 (OPMYJIE BEILIECTBA.
[ Ipusooumsv IpUMEPHI BEIIECTB C KOBAJICHTHOW HETIOISIPHOU




CBA3bIO.
Yemanasnusamo IMPUYIUHHO-CJICACTBECHHBIC CBA3U MCXKIY
COCTaBOM BEIIECTBA M BHJOM XHMUYECKOM CBSI3H

10 [DnexTpooTtpuia B3anmojeiicTBie aTOMOB HEMETAIIOB MKy o000l —  |O0bsacHAmMb, YTO TAKOE KOBAJIGHTHAS TOJISIPHASI CBSI3b,
TEIbHOCTD. o0Opa3oBaHNe OMHAPHBIX COCTUHEHUH, BAICHTHOCTb. PJIEKTPOOTPHULATENLHOCTD, BAJIECHTHOCTb.
KoBasneHTHas Cocmasnsims cxeMbl 00pa30BaHusl KOBaJICHTHOM Cocmasnsams cxeMbl 00pa30BaHusl KOBAJCHTHOMN MOISPHOI
[10JIIpHAas MOJISIPHOM XUMHUYECKOH CBSI3H. XUMUYECKON CBSA3U.
XUMHUYECKast CBSI3b  |Mcnonb306ams 3HAKOBOE MOJEIMPOBAHNUE. \Ucnonvszoeams 3HaAKOBOE MOJCITUPOBAHUE.
\Xapaxmepu3zosams MeXaHU3M 00pa30BaHMA NOJSPHOH  [Xapaxmepuzosams MEXaHU3M 00pa30BaHUs TOJISPHOU
KOBaJCHTHOU CBSI3U. KOBAJICHTHOH CBSI3U.
Cocrasienue (HopMyIibl OMHAPHOTO COSTUHEHUS TI0 Onpedensmob TATI XAMAYECKON CBS3U MO (pOPMYJIE BEIIIECTBA.
BajieHTHOCTH. HaxosxaeHue BageHTHOCTH 1o ¢popmyne  [[Ipugooums MpUMeEphI BEIIECTB C KOBAJIGHTHOM MOJISIPHOU
OMHApHOTO COEAUHEHUS. CBS3bIO.
JlabopaTopHble onbIThI. 4. MI3roTOBIEHNE MOEen Ycemanasnueams npuUMHHO-CIIECTBEHHBIE CBSI3U MEXKTY
MOJIEKYJl OMHAPHBIX COETMHEHUN COCTaBOM BEIIIECTBA U BUJOM XUMHUECKOU CBSI3H.
Cocmasnsams GopMyIibl OUHAPHBIX COETUHEHUH 110
BAJICHTHOCTH, HAXOOUNb BaJIEHTHOCTH 3JIEMEHTOB 110
(bopMmyse OGMHAPHOTO COCAUHEHMS.
Hcnonvzoeams MaTepuanbHOE MOJIEIUPOBAHHE
11  Merammnyeckas B3anMoieiicTBe aTOMOB METAJIIOB MEXKAY COO0M — ObvsacHamb, YTO TAKOE METAINTUNYECKas! CBS3b.

XUMHNYCECKaA CBA3b

o0Opa3oBaHNe METAUINYECKUX KpHUcTauioB. [lonsaTue o
METaUIMYECKOU CBS3U.

JlaGopaTopHble onbIThI. 5. I3roTOBIEHNE MOJIENH,
WJUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBSA3H

Cocmaensams cXxeMbl 00pa30BaHUsI METAJUTMUECKOM
XUMUYECKON CBS3U.

Hcnonv3o6ams 3HAKOBOE MOJIETTUPOBAHUE.
Xapaxmepuzosams MeXaHU3M 00pa30BaHUs METAJUIMYECKON
CBSI3H.

Onpedensamsb TATI XUMUYECKOU CBSI3U IO (hOpMyIie BElecTBa.
[ Ipusooums IPUMEPHI BEIIECTB C METAIITUIECKOMN CBS3BIO.
Yemanasnueames TpUUMHHO-CIAEACTBEHHBIE CBSI3H MEXKY
COCTaBOM BEIIECTBA U BUJOM XUMHYECKOU CBSI3HU.
\Ucnonvzoeams MaTepuanbHOE MOJIEITUPOBAHUE.

[ Ipeocmasnsame nHGOPMALIUIO O XUMUYECKON CBS3H B BUJIE
TaOJIUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C

npumeHenuem cpeacts UKT




12 O0600111IeHNe U CHCTeMAaTH3allns 3HAHUN TI0 TeMe «ATOMBI XHUMHUYECKUX JIEMEHTOB)
13 KonTponbHas paboTa no teme «ATOMbI XUMHUYECKHX JIEMEHTOBY
Tema 2. IIpocTeie BenecTna (6)
14  [[Ipoctsie BemecTBa- [[lonoxxenue metamios B [lepuoauueckoii cucreme ObvscHAmMb, 4TO TaKOE METAJUIbI, INTACTUYHOCTD,
METAJUIbI XxUMHU4eCKHX 31eMeHTOB . 1. Menneneesa. Baxuelmue [TerionpoBOAHOCTh, IEKTPONPOBOAHOCTD.
MPOCTHIE BElleCTBa-METaJlIbI: JKeJe30, ATFOMUHUIA, Onucwviéams MOJ0KEHUE SJIEMEHTOB-METAIIJIOB B
KaJbIIM{, MarHUH, HATpHUi, Kanuid. O0mue ¢usndeckue  |[lepuoauaeckoil cuctemMe XuMu4eckux snemMeHToB 1. U.
CBOMCTBA METAJLJIOB. Menzeineesa.
JlemoncTpanuu. OOpasibl METaJIJIOB. Knaccughuyuposams pocThie BEMIECTBA HA METAIUIBI U
JlabopaTopHblie onbIThl. 6. O3HAKOMIIEHHE C HEMETaJLIbI.
KOJUIEKLIMENH METaJIJIOB Xapaxkmepuzosamwb 00111€e (PU3HUECKHUE CBOMCTBA METAJIOB.
Ycemanasnueams npuUMHHO-CIIEACTBEHHBIE CBS3U MEXKIY
CTPOCHHUEM aTOMa U XMMHUYECKOM CBS3BIO B MPOCTHIX
BelllecTBaxX-MeTaljlax.
CaMOCTOSATENbHO U3y4amb CBOWCTBA METAJLJIIOB MTPU
COOIOACHUH TTPABUII TEXHUKH 0€30MacHOCTH, O(hOpMIICHHE
0T4YeTa, BKIIFOYAIOIIETO OMMCaHUEe HAOJIIOICHHS, €TO
pPE3yNbTaTOB, BHIBOJIOB.
[ lonyuams XUMAYECKYIO HHPOPMALUIO U3 PA3ITUYHBIX
MCTOYHHKOB
15 [[Ipoctsie BemecTBa- ([lonoxxenne HemetaioB B [lepronuueckoit cucreme. ObvscHAmMb, 4TO TAKOE HEMETAILIBI, AJITIOTPOTIHS,

HEMETAIJIbI, UX
CpaBHEHHE C
MeTaJlJIaMH.
AJoTponus

BaxHeiire npocThle BelecTBa-HeMeTallIbI,
00pa3oBaHHBIC AaTOMaMH KHCIIOPO/Ia, BOJAOPO/Ia, a30Ta,
cepsl, pocdopa, yriepona. Mosekynsl BOJopo/a,
KHCIIOPO/Ia, a30Ta, TAToreHoB. OTHOCHTEIIbHAS
MoJteKyIsipHas Macca. CIIOCOOHOCTh aTOMOB XMMUYECKUX
9JIEMEHTOB K 00pa30BaHUI0 HECKOIBKHX MPOCTHIX
BEILIECTB — AJUIOTPOIHUS. AJUTOTPOITHBIE MOTU(PHKALIUH
Krcioposa, pocdopa, oosa.

MeTamnyeckue 1 HeMETaJUIMIeCKUe CBOWCTBA IPOCTHIX
BeniecTB. OTHOCUTEILHOCTh 3TOTO MOHSATHSI.
JlemoncTpanuu. [lonydyenue ozona. O6pasiiel 6e10ro u

ceporo oj10Ba, 0emoro u KkpacHoro docdopa.

QIIOTPOIIHBIE BUJOU3MEHEHUS, UM MOTU(DUKAIIHUH.
Onucwieams TONOKEHUE DJIEMEHTOB-HEMETAJIJIOB B
[lepronueckoi cucTteMe XMMUUYECKuX dnemeHToB /], .
Menneneena.

Onpedensamob MPUHANTIE)KHOCTh HEOPTAHUYECKUX BEUIECTB K
OJIHOMY M3 W3YYECHHBIX KJIACCOB: METAJUIBI U HEMETAJLIIBI.
/{oka3vieamb OTHOCUTENBHOCTH JEJEHUS MPOCTHIX BELIECTB
Ha MeTaJlIBl 1 HeMEeTaJIJIbI.

Yemanaenuseams NpUUMHHO-CIIEICTBEHHBIE CBS3U MEXKIY
CTPOCHUEM aTOMa U XMMUYECKOM CBA3BIO B MPOCTHIX BEIIE-
CTBax-HeMeTasax.

Ob6vscHsams MHOTO0OpA3He MPOCTHIX BEIIECTB TAKUM




JlabopaTopHble onbIThI. 7. O3HAaKOMJIEHUE C
KOJIJIEKIIMEeH HEMETaJIJIOB.

(hakTOpOM, KaK ajuIOTPOTIHSL.

CaMOCTOSATENbHO U3yuamsb CBOWCTBA HEMETAIIOB IIPU
COOJIOICHUH MTPABWJI TEXHUKH 0€30MaCHOCTH.

Oghopmasims OTUET, BKIIFOUAIOIINI ONMMCAHKE HAOIOICHUH,
PE3YIIbTaTOB, BHIBOJIOB.

\BvlnonHsams CpaBHEHUS IO aHAJIOTHH

16 |[KomuuectBo [TocTostnnast ABoraapo. KonmnuectBo BemectBa. Monb.  |O0wbsAcHAmMSb, UTO TAKOE KOJIMYECTBO BEIIECTBA, MOJIb,
BEILECTBA MousipHast macca. KpaTtHble eAMHULIBI ©3MEPEHUs KOJIMYe-|[IOCTOSIHHAsE ABOraapo, MOJISIpHAas Macca.
CTBa BEILIECTBA — MUJUIMMOJIb U KHJIOMOJIb, \Pewiams 3314yl C KCTIOJIb30BAaHUEM TOHITHI «KOJIUYECTBO
MUJUTUMOJISIPHAs. U KMJIOMOJIIPHAs: MacChl BELIECTBA. BELLECTBA», «MOJISIPHASI Maccay, «IIOCTOsIHHast ABOTaJipo»
PacueTsl ¢ HCTIOJIB30BAHUEM MOHITHI «KOJIUYECTBO
BEILECTBA», «MOJISIPHAS Maccay, «IOCTOSHHas: ABOTaIpoy.
J/leMoHcTpanuu. HekoTopsle MeTauibl 1 HEMETAILIBI C
KOJIMYECTBOM BellecTBa 1 Moib
17 Monspusblit 06beM  [MonsipHbIii 00BEM ra3000pa3HbIX BEIIECTB. ObvscHamb, 4TO TaKOE MOJISIPHBIA 00BEM razoB,
ra3000pa3HbIX KpatHble e IMHUIIBI U3MEPEHUS — MUJITTUMOJISIPHBIN 1 HOPMAaJIbHBIE YCIIOBUS.
BEIIECTB KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB. \Pewams 3a1a4¥l C UCTIOIB30BAHUEM TTOHITHI «KOJTUYECTBO
PacueTsl ¢ NCIONB30BAHUEM MOHATHHN «KOJIUYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJIIPHBIA 00bEM Ta30By,
BEIIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM «IOCTOSTHHAsE ABOTAIPO»
ra3oB», «IIOCTOSTHHAsE ABOTaapo».
JleMmoHcTpanuu. MoJsspHbIi 00BeM Ta3000pa3HbIX
BEILIECTB
18 |Pemrenue 3ama4 ¢ PacueTsl ¢ MCIOTB30BAHUEM TIOHIATHIH «KOJTUYECTBO Xapaxmepu3o06amsb KOTUIECTBEHHYIO CTOPOHY XUMHYECKUX

MCIIOJIb30BaHUEM
MOHSATHMN
«(KOJTMIECTBO
BEIIICCTBAY,
«ITOCTOSTHHAS
ABOTaapO»,
«MOJISIpHAsI Macca,
«MOJISIPHBIN 00BEM

ra3oB»

BCILICCTBA», «MOJIApHAs Maccay, ((MOJBIpHLIﬁ 00BeM
ra3oBy», K4HUCJIO ABOFaJIpO»

00BEKTOB U MPOIIECCOB.

Peuwiamp 3a1a4y ¢ UCIOJIL30BAHUEM MOHATHH «KOJAYECTBO
BEIIECTBAY, «MOJISIPHASI MACCa, «MOJISIPHBIH 00beM Ta30By,
«OCTOsTHHAsE ABOraapo»




19

O06o00mEeH e 1
CHCTEeMAaTH3alIHs
3HAHUH 10 TeMe
«IIpocTrie
BCII[CCTBAY

BrinosiHeHue 3aganuii o teMe «lIpocTeie BemecTBa

[Tonyuames XUMUYECKYIO HH()OPMAIHIO U3 Pa3IMYHbBIX
HNCTOYHHUKOB.

I Ipeocmaensams nHGOpMaIuIo 1o Teme «IIpocToie
BEILIECTBa» B BUJIE TAOJINIL, CXEM, OIIOPHOTO KOHCIEKTa, B
TOM uKciie ¢ npumeHenueM cpencrs MKT

Tema 3. CoennHeHHS XUMHYECKHX 3JIEM

eHToB (14/16)

20 |Crenens okucneHus. |(CterneHb okucieHus. CpaBHEHUE CTEIICHU OKUCIICHUS U |JObsCHAMb, YTO TaKOE CTCIICHb OKUCIICHHS, BAJICHTHOCTD.
(OCHOBBI BaJieHTHOCTH. Onpeie/IeHne CTEIIEHN OKUCIICHUS Onpedensmob CTETICHH OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX
HOMCHKJIATYPBI DJIEMEHTOB B OMHAPHBIX coeMHECHUSIX. COocTaBlIeHUE COCAUHEHHMSIX.

OMHApPHBIX dbopMyn OMHAPHBIX COETUHEHHM, 001 cT1OCcO0 MX Cocmasnssms GopMyIibl OMHAPHBIX COCIUHEHUN Ha OCHOBE
COCIMHCHUI Ha3BaHMIA. 0011ero crroco0a uxX Ha3BaHUM.
buHapHbBIE COCTMHEHHS METAJIOB M HEMETAJIOB: OKCHIBI,|CpasHu8ams BAJICHTHOCTD U CTEIICHb OKHCIICHUS
XJIOpHIBI, Cynbhue u p. CoctaBienue Gopmy
OMHAPHBIX COCTUHCHHI
21-22 |Oxcunsl bunHapHbIe COETMHEHNS] HEMETAIJIOB: OKCUIBL, TIeTyune  |JObACHAmMb, YTO TAKOE OKCHJIBIL.

BOJOPOJHBIE COEJUHEHMS, UX COCTaB Y Ha3BaHUS.
[IpencraBuTeNN OKCUAOB: BOJA, YIICKUCIbIN Ta3,
HeraleHasl u3BecTh. [IpencraBurenu eTyunx
BOJIOPOJHBIX COESAMHEHUIN: XJIOPOBOJAOPO] U aMMHUAK.
JlemoncTpanuu. O6pasiibl OKCUIOB.

JlabopaTopHblie onbIThI. 8. O3HAKOMIJICHHE C
KOJUIEKIIMEN OKCUAO0B. 9. O3HaKOMIIEHHE CO CBOWCTBaMU
amMuaka. 10. KauecTBeHHas peakius Ha yIJIEKHCIBIN ra3

Onpedenamob NPUHAIC)KHOCTh HEOPTAHUYECKUX BEIIECTB K
KJIacCy OKCHJIOB 10 (hopmyie.

\Haxooums BaJIEHTHOCTH U CTETICHU OKUCJICHUS SJIEMEHTOB B
okcuaax. Onucvieams CBOWCTBA OTACIBHBIX MPEICTaBUTEIICH
OKCH/JIOB.

Cocmaensams HOPMYIBI M HA3BAHUS OKCHJIOB.

[Iposooums Habmo1eHus (B TOM YHCIIE OMOCPETOBAHHEIC)
CBOICTB BEILIECTB U MPOUCXOIAIINX C HUMU SIBJICHUU, C
COOIOZICHHEM MTPABWII TEXHUKHU 0€30MaCHOCTH; 0hopmasims
OTYET C OTMMCAHUEM IKCIIEPHUMEHTA, €T0 PE3yJIbTaTOB U
BEIBOJIOB




23-24 |OcHoBaHus OcHOBaHHUsI, UX COCTAaB U Ha3BaHUs. PacTBOPUMOCTD Ob0vsicHamb, YTO TAKOE OCHOBAHMS, IICJIOYN, KAUeCTBEHHAs
OCHOBaHUH B Bojie. [IpencTaBureny mmenoyei: peaKius, HHIUKATOP.
TUIPOKCUIBI HATPUS, Kanust U Kanbius. [lonstue o6 Knaccugpuyuposams 0OCHOBaHUS IO PACTBOPUMOCTH B BOJIE.
WHMKATOPaX U KAYECTBCHHBIX PEAKIUAX. Onpedensmos NPUHAISKHOCTh HEOPTaHUIECKOTO BEIIECTBA
JlemoncTpanuu. O6pa3isl ocHoBaHui. KucinotHo- K KJIACCy OCHOBaHMIA 10 popmyie.
[ICJIOYHBIC MHIUKATOPHI U U3MEHEHUE UX OKPACKH B \Haxooums CTETICHU OKUCJICHHUS DJIEMEHTOB B OCHOBAHHMSIX.
IEJIOYHON cpelie \Xapakmepu3o6amsb CBOWCTBA OTAEIBHBIX MPEICTABUTEIICH
OCHOBAHMIA.
Cocmaensams HOPMYIBI M HA3BAHUSI OCHOBAHUM.
\Ucnonv306ams TaOIUILy PACTBOPUMOCTH IS OTIPEIICIICHUS
PacTBOPUMOCTH OCHOBaHHIA.
Ycemanasnueams reHETHUECKYIO CBSA3H MEKIY OKCUAOM U
OCHOBAHHEM M HA00OPOT
25-26 [Kucnotsl KucioTsl, ux cocraB u Ha3Banus. Kinaccudukarms Ob6vscHAMb, 9TO TAKOE KUCIOTHI, KHCIIOPOICOACPIKAIIIE

KHUCJIOT. [IpencraBuTenn KUCIOT: CEpHast, COIsHAas,
a3zoTHas. [TonsTHe 0 mKane kucaoTHoctu (mkane pH).
3MeHeHne OKpacKu HHIUKAaTOPOB.

JlemoncTpanuu. O6pasip! kucinot. KucinorHo-mienoyHse
WHUKATOPBI U N3MEHEHUE UX OKPACKU B HEUTPAIBHOU U
KHCIIOTHOM cpefiax. Y HUBEPCAIbHbBIN UHIUKATOP U
W3MEHEHUE €r0 OKPacKU B pa3nuyHbIX cpenax. kama pH.
JlabopaTopHusle onbIThl. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, IIE€JI0YU U BOJBI. 12. Onpenenenre
pH 1MMOHHOTO M S6JI0YHOTO COKOB Ha cpe3e II00B.

KHCJIOTBI, 0ECKUCIIOPOIHBIE KUCIIOTHI, KUCIIOTHAS Cpea,
HIeouHas cpea, HeUTpanbHas cpefa, mkana pH.
\Knaccuguyuposams KUCI0TH IO OCHOBHOCTH U
COJIEPKAHUIO KUCIOPO/Ia.

Onpedensimob NPUHATICKHOCTh HEOPTAHUUECKHUX BEIECTB K
KJIaccy KUCJIOT 1o popmyie.

\HaxoOoumw CTEIICHHU OKUCIICHUS 3JIEMEHTOB B KHCJIOTaX.
Onucvleams CBOMCTBA OTJIEIBHBIX MPEACTABUTEIECH KUCTIOT.
Cocmaensams GOpMYIBI U Ha3BaHUS KUCIIOT.
\Ucnonvszoeams TaOAUIy PACTBOPUMOCTH JIJISI ONIPEICTCHHUS
PACTBOPUMOCTH KHCJIOT.

Yemanasnueams TeHETUUECKYIO CBA3b MEXKIY OKCHJIOM U
TUAPOKCHIOM U HA00OPOT.

[Iposooumsb HabMoIeHUs (B TOM YHCIIE OMOCPETOBAHHEIC)
CBOICTB BEILIECTB U MPOUCXOASAIINX C HUMHU SIBJIEHUU C
COOIOZICHUEM MTPABUII TEXHUKHU 0€30MaCHOCTH; 0hopmasims
OTYET C OMMMCAaHUEM IKCIIEPUMEHTA, €T0 PE3YJIbTaTOB U
BBIBOJIOB.

Uccnedosamsb cpefy pacTBOpa ¢ HOMOIIbIO MHAUKATOPOB.




3KCHepI/IMeHTaHBHO pasiudamsv KUCIIOTHI U HICJIOYH C
IMOMOIIbYO MHANKATOPOB

27-28 |Comm xax Coun Kak IpOM3BOIHBIC KUCIIOT U OcHOBaHUi. X coctaB |O0vsacHAmMb, YTO TAKOE COJIH.
IPOM3BOJIHbIE KUCIIOT|H Ha3BaHus. PacTBopumocTs cosneil B Boze. Ilpencra- Onpedensamob NPUHAAICKHOCTh HEOPTaHMUECKUX BEIECTB K
1 OCHOBaHUI BUTEIIH COJICH: XJIOpUJ HATPpUs, KapOoHat u docdar KJ1accy colieit mo hopmyoie.
KaJbLIUA. Haxooumb cTE€NIeHN OKUCIICHUS 3JIEMEHTOB B COJISX.
JlemoncTpanuu. OOpasisl coseil. Onucvieams CBOWCTBA OTJIENbHBIX NIPEICTABUTEIIEH COJIEH.
JlabopaTropHble onbIThl. 13. O3HaKOMIIEHHE C Cocmasnsaims GOPMYIbI U HA3BAHUSI COJICH.
KOJUIEKLIUEH COJIEH ‘Ucnonvszoeams TaOAUIy PACTBOPUMOCTH ISl ONIPEIEICHUS
PAcTBOPUMOCTH COJIEH.
/Iposooums HabI01eHUs (B TOM YKCJIE ONIOCPETOBAHHBIE)
CBOWCTB BEILECTB U NPOUCXOAIINX C HUMHU SIBJICHUH C
COOJIIO/ICHIEM TIPABUIJI TEXHUKU O€30IaCHOCTH;, 0)OPMASAMb
OTYeTe OMMCAHUEM 3KCIIEPUMEHTA, €ro pe3yJbTaToB U
BEIBOJIOB
29 |AMopdHBIE T AMOp(dHBIE 1 KPUCTAJUINYECKUE BEILIECTBA. ObvscHaAmb, 4TO TaKoe aMOp(HBIE BEIIECTBa,

KPUCTAJJINYCCKUC
BCIICCTBA

MeXMOJIEKYIIApHBIE B3aUMOACHCTBUSA. THUIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTB
BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.
JlemoncTpauuu. Moienm KpUCTauIMYECKUX PEIIETOK
XJIOpUJia HAaTpusl, anMasa, okcuaa yriaepoaa (IV).
JlaGopaTtopHbie onbIThl. 14. O3HaKOMIIEHUE C
KOJUJIEKIIMEN BEIIECTB C PA3HBIM TUIIOM KPUCTAJUIMYECKON
pemieTky. M3roToBienne Moaene KpuCcTalInyecKux
pELIETOK

KpUCTaJUIMYECKUE BEUIECTBA, KPUCTAIUIIMUECKAs pelleTKa,
MOHHAs KPUCTAJUTMYECKas pelieTka, aToMHast
KpUCTaJUIMYECKas pelieTka, MOJEKyJIsIpHast
KpUCTAJUTMYECKAs PelIeTKa, MeTaJTnIecKas
KpUCTaJUIMYeCcKas pelieTka.

Yemanasnueames TpUIMHHO-CIEACTBEHHBIE CBSI3H MEXKTY
CTPOECHHUEM aTOMa, XMMUYECKOU CBS3bIO U TUIIOM KPUCTAJ-
JTMYECKOU PEIIETKA XUMHYECKUX COCTMHEHUM.
Xapaxmepu3zoeams aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE U
METaJUTMYECKUE KPUCTATUTMUECKHE PEIIETKH; CPEy pacTBOpa
C IIOMOIIBIO MIKab! pH.

[ Ipuooumsb IpUMEpPHI BEIIECTB C PA3HBIMU TUITAMH
KPUCTAJTMYECKOM PELIeTKH.

[Iposooumsb HaOMOEeHNS (B TOM YHCIIE OTIOCPEIOBAHHBIC)
CBOWCTB BEILIECTB U MPOUCXOASAIINX C HUMU SIBJIEHUU C

coOJTI0ICHUEM MPABHII TEXHUKH 0€30MTaCHOCTH; 0OPMASAMb




OTYET C OMMCAHUEM IKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U
BBIBOJIOB.

Cocmaesnsamb Ha OCHOBE TEKCTA TaOIHUIIBI, B TOM YHCIIE C
npuMmeHenueM cpencts KT

30 [Uucteie BemecTBa U [UucThIe BemecTBa U cMecH. [IpuMepsl sKuaKuX, TBepAbIX |Q0bACHAMb, YTO TAKOE CMECH, MACCOBAst OIS
cmecH. MaccoBast 1 M ra3000pa3HbIx cMecell. CBOICTBA YMCTHIX BEIIECTB U [PACTBOPEHHOTI'O BEIIeCTBa, 00bEeMHAs J10JIs BEIIECTBA B
00BEeMHas 1011 cmeceil. Ux coctaB. MaccoBast 1 00beMHas 10U CMECH.
KOMIIOHEHTOB B KOMITOHEHTa cMecH. PacueTsl, cBsi3aHHBIE C [Iposooumsb HabmmoeHus (B TOM YHCIIE ONOCPETOBAHHBIC)
cMecu WCTIOJIb30BAHUEM TTOHSITHUS «IOISI». CBOWCTB BEIIECTB U MPOUCXOIAIINX C HUMHU SIBJICHUH C
JlaGopaTopHuble onbIThI. 15. O3HakOMIIeHHE ¢ 00pa31OM [COOIIOICHUEM IPABHII TEXHUKH 0€30IacHOCTH; 0hopMasmy
TOPHO MOPOJIBI OTYET C ONMCAHUEM JKCIIEPUMEHTA, €T0 PE3yIbTATOB U
BBIBOJIOB.
\Pewiams 3a51a41 C UCTIOIB30BAaHUEM TIOHSATHIA «MaccoBast
TOJIS1 DTIEMEHTA B BEILIECTBEY», «MaccoBas IO
[PACTBOPEHHOTO BEIIECTBAY», «OOBEMHASI JI0JIsI Ta3000pa3HOTO
BEILIECTBAY
31-32 |Pacuertsl, cBsa3aHHbIE [PacdeTsl o opMyniaM coeMHEHH N3YUYEeHHBIX KIIACCOB, [Pewiams 3aauu ¢ NUCTIOIH30BAHNEM TTOHITHH «MaccoBast
C TIOHATHEM «JIOJIS1». |[CBSI3aHHBIE C UCTIOJIB30BAHUEM TIOHATHUS «OJIS». TOJISl DIEMEHTA B BEILIECTBEY», «MaccoBas JOJs
O06o01eHue u BrinonHenue 3ananuii mo teme «CoeInHEeHHS [PACTBOPEHHOTO BEIIECTBAY», «00BEMHAsl 10JIs1 Ta3000pa3HOTO
CUCTeMaTU3aIIHs XUMHYECKHUX DJIEMEHTOBY BelecTBay. [lpedcmasnames MHOOPMALIUIO 110 TEME
3HAHUH 110 TeMe «CoerHeHNs] XUMHYECKUX DJIEMEHTOBY B BHJIE TaOJIHII,
«CoennHeHus CX€M, OIIOPHOT'O KOHCIIEKTa, B TOM YHCIIE C TPUMEHEHUEM
XUMHUYECKUX cpencts MKT.
HIIEMEHTOB
33 KonTponbras padota mo Teme «CoeTMHEHNS XUMHYECKHUX DJIEMEHTOBY

Tema 4. U3meHeHnus, npoucxoasinue ¢ Bemecrsamu (12 4)




34 |®uszuueckue [ToHsATHE SABJIICHUI KaK U3MEHEHUH, TPOUCXOIALINX C ObvsicHsamb, 9TO TaKOe NUCTUIUIALINS, VI TIEPETOHKA,
SIBIICHMSL. BEILLECTBOM. SIBIICHMS, CBSI3AHHBIE C U3BMEHEHUEM KpUCTAJIN3aIus, BbIIapuBaHue, (GUIbTPOBAHUE, BOSTOHKA,
PazneneHue cMecell  |[KpUCTAUTMUECKOTO CTPOCHHSI BEIIECTBA IMPU TOCTOSTHHOM [MJTH CYOJTMMAITusl, OTCTauBaHUE, IEHTPUPYTHPOBAHUE.

ero cocrase, — (uznueckue sipneHus. dusznueckue Yemanaenueams NTpUUMHHO-CIEACTBEHHBIE CBS3H MEXKY
SIBJICHUS B XUMUHW: TUCTUIUIALMS, KPUCTAJUIM3aLIHS, (hM3MUECKUMU CBOMCTBAMH BEIIECTB M CIIOCOOOM pa3/IeICHUS
BbIMIApMBAHNE U BO3TOHKA BEIIECTB, (DUIBTPOBAHUE U cMmecen

[EHTPUPYTUPOBAHUE.

JlemoHcTpamuu. [Tpumeps! GU3NIECKUX SBICHUM:

TUIaBJieHUE apaduHa; BO3rOHKA HO/Ia WU OCH30HHOM

KUCTIOTHI; T Py3Ust TyIIUCTHIX BEIIECTB C TOpsIeH

JTAMIIOYKY HAaKaJIWBAHUS

35 [Xumuueckue SIBeHuMs, CBSI3aHHBIEC C U3MEHEHHEM COCTaBa BEILECTBA, — (DOBACHAMb, UTO TAKOE XUMHUUYECKask PeaKI[us, peakiuu
SIBJICHUS. XUMHUYECKHE peakuuu. [[pu3Haky U yClaoBUs MPOTEKAHUS [TOPEHUS, SK30TEPMUUYECKUE PEAKIIUHU, SHAOTEPMUUYECKUE
Y CI0BUS M IPU3HAKY [XUMUYECKHX peaklUuid. BolieneHue TemioTel U CBeTa —  [PEaKLUH.

[MPOTEKAHUS peakiuu ropeHus. [lorstue 00 3K30- U d3HAOTEpMUYECKUX |Habrooams n onucviéams NIPU3HAKU U YCIIOBUS TEUCHUS
XUMHUYECKHX peakLMsX. XUMUYECKHUX PEaKMid, BEIBObI HA OCHOBAHUM aHaJIN3a
[peaKInit JlemoncTpaumu. [Ipumepsl XUMUYECKUX SIBICHUN: HaOII0ICHUH 32 SKCIIEPUMEHTOM
ropeHue Maruus, pochopa; B3auMoIeHCTBUE CONSTHON
KUCJIOTBI C MPAMOPOM WJIA MEJIOM
36 [3akoH coxpaHeHHsI [3aKOH COXpPaHEHUS MacChl BEIIECTB. XUMUYECKHE ObvscHamsb, 4TO TaKOE XUMUYECKOE YpaBHEHUE.

MAacCEhI BEIIECTB.
XUMHYECKHUE
yYpaBHEHUS

ypaBHEHUA. 3HaYE€HUE UHJEKCOB U KO3(PPHUIIEHTOB.
CocTaBiieHHE ypaBHEHUN XUMUYECKUX pEaKLUi

Xapaxmepuzoeamb 3aKOH COXPAHEHHSI MAaCChI BEILECTB C
TOUYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS.
Cocmaensims ypaBHEHUS] XUMUUECKUX PEAKLIUN Ha OCHOBE
3aKOHA COXPaHEHMsI MacChl BELLIECTB.

Knaccuguyuposams XUMUYECKUE PEAKIUH 110 TEINIOBOMY

bhdexTy




37-38

PacueTnl O

PacueTsl 10 XuMHUYeCKUM ypaBHeHUsAM. Pemenue 3anau

Xapaxmepwoeamb KOJMYCCTBCHHYIO CTOPOHY XUMHNYCCKUX

XHUMHUYECKHM Ha HAXO0XKJEHHE KOJIMYECTBA, MACChl MIIM 00beMa MPOIIECCOB.
YpaBHEHUAM MPOYKTa PEAKIIUU 10 KOJIMYECTBY, Macce Uil 00beMy  [[Ipou3800ums pacueThl IO XUMUYECKIM YPABHCHHSIM Ha
HCXOJHOTO BelecTBa. PacyeTsl ¢ HCIIOIL30BaHUEM HaXO0JK/ICHHUE KOJIMYECTBA, MACChl MJIM 00BbeMa IMPOTYKTa
MOHSTHUS «JI0JIs1», KOTJa UCXOTHOE BEIIECTBO JJAHO B BUJIE [PEAKIIUU MO0 KOJIUYECTBY, Macce WK 00beMY UCXOJIHOTO
pacTBOpa ¢ 3aIaHHOM MAacCOBOM J0JIel PAaCTBOPEHHOT'O  [BEIIECTBA; C UCIIOJIB30BAHUEM ITOHATHS «I0JIs», KOTa
BEIIECTBA UJTU COJICPKUT ONPEICICHHYIO JIOJII0 TPUMECEH [ICXOHOE BEIIECTBO JaHO B BUJE pacTBOpA C 3aJaHHOM
MacCOBOM JI0JI€H paCTBOPEHHOI'O BEIIECTBA UIIH COACPIKUT
ONPEACICHHYIO JOJIO TPUMECEI
39 |Peakuuu Peaxiiuu pasnoxxenus. [IpencraBieHue o CKOpocTu ObvscHAmMb, 9TO TAKOE PEAKIIUU COCTUHECHHUS,
Pa3IOKCHHMS. XUMUYeCKnX peakuuid. KaranuzaTopel. @epMeHTHI. KaTaJnu3aTophl, PEpPMEHTHI.
[Tonsitre o ckopoctu |[leMmoncrpanun. [lonydenne ruaporcuna meau (II) u ero |Kraccuguyuposams XUMIYECKHE PEAKIIUU 110 YHCITY U
XHUMHUYECKOU pa3oXKeHUe NMPU HarpeBaHUH; pa3lio’KeHUE ePMaHTaHAaTa|COCTAaBY UCXOIHBIX BEUIECTB U MPOYKTOB PEAKIUH.
[peaKIuu 1 KaJIMs;, pa3JIoKeHUE TIEPOKCHIA BOJIOPOIa C TTOMOIIBIO \Habatooams v onucviéams TPU3HAKU U YCIOBUS TCUCHHS
KaTalIn3aTopax TUOKCHIa MapraHia 1 Karana3bl KapTodens UiId MOPKOBH [XUMUYECKUX PEaKIUi, Oerams BHIBOABI HA OCHOBAHUH
aHaIM3a HaOIIOJIEHUH 32 SKCIIEPUMEHTOM
40 |Peakiun Peaknun coenmnenus. Katanutuueckne n ObvscHamb, 4TO TaKOE PeaKIUK COSIMHEHUS, PeaKIIuu
COCTUHEHMUS. HEKaTaTUTUYECKUE PeakIK, 00paTUMble 1 HEOOpaTUMbIE [pa3iIoKeHUs, 00paTUMbIE peaklii, HEOOpaTUMBbIE peaKIuy,

Llerouku nmepexon0B

PEaKINU.
JlemoncTpanuu. ['openue kpacHoro gochopa u
PacTBOPEHME MOJIyYEHHOTO OKCH/Ia B BOJIE, UCIIBITAHUE
pacTBOpa MOJTYyYEeHHON KUCIOThI HHIUKATOPOM.
JlabopaTopHble onbIThl. 16. OkucieHue Mmeau B
MJIAMEHU CIUPTOBKU WUJIM TOPEIKU

KaTaJIUTUYECKNUE PEAKIINH, HEKATATUTHUECKNAE PEAKIINH.
Knaccuguyuposams XuMU4eCKHe PeaKLUU 110 YUCILy U
COCTaBY MCXO/HBIX BELIECTB U NPOJYKTOB PEaKLIUU; HAIIPaB-
JICHUIO IPOTEKAHUS PEAKLIUH; YYaCTHIO KaTaau3aTopa.
Habnio0ams 1 onucbléams NPU3HAKU U YCIIOBUS TEUEHUS
XUMHUYECKHUX PEaKIH, 0eamb BBIBOJBI HA OCHOBAaHUU
aHaJIM3a HaOJII0ICHUH 33 SKCIIEPUMEHTOM




41  |Peaknuu 3amerienus. Peakuuu 3amenieHus. Psjg akTHBHOCTH METaJIOB, €T0 ObvscHamb, 4TO TAKOE PEAKLIUH 3aMELICHUS, P
Psin akTHBHOCTH WCIIOJIB30BaHUE JUTS TPOTHO3UPOBAHKS BO3MOXKHOCTH AKTUBHOCTH METAJLIOB.
METaJIOB POTEKAHUS PEAKLUN MEXIAy METAITIAaMU U KUCIIoTaMu,  |Kiaccuguyuposams XMMUYECKUE PEAKIIMU IO YUCITY
pEaKIMii BRITECHEHUSI OJTHIX METaJVIOB U3 PACTBOPOB HX |COCTaBY MCXOJHBIX BEIIECTB U MPOJAYKTOB PEaKIINH.
COJIeH JPYrUMH METaJUTaMHU. ‘U cnonb306ams 3IEKTPOXUMHYESCKUH PsiJi HAIPSHKEHUH
JlemoncTpanuu. B3anmoseiicTBrue pa30aBieHHBIX KHCIOT|(aKTHBHOCTH) METAJIIIOB ISl ONIPEIEIICHUS] BO3MOXKHOCTH
C METaJJIAMH. NPOTEKAHUS PEAKIUH MEXTy METAJIIaMU U BOJHBIMH
JlaGopaTopHble onbIThI. 17. 3aMenieHre Meau B pacTBOpaMH KUCIIOT U COJICH.
pactBope xiopuaa meau (1) sxenesom \Habatooams v onucviéames TPU3HAKK U YCIOBUS TCUCHHS
XUMHAYECKHX PEaKIUi, Oesamb BBIBOJBI HA OCHOBAaHHH
aHaJIM3a HaOJIOICHHI 33 YKCTIEPIMEHTOM
42  |Peakiuu oOMeHa. Peakiun oOMeHa. Peakiiun HelTpanm3auu. Y CIIoBHs ObvscHaAmMb, 9TO TAKOE PEAKIIMM 0OMEHA, peaKITuu
[IpaBuiio bepronne [mporekaHus peakuuii oOMeHa B pacTBOpax J10 KOHIIA. HEHUTpaJIM3alUu.
JlemoHcTpamuu. PactBopenue ruapokcuna meau (1) B |[Krnaccuguyuposams xumudeckre peakiiiuu M0 YUCIy U
KucioTax; B3aumoeiicteue okcuaa Menu (I1) ¢ cepHOit  [cOCTaBY MCXOMHBIX BEIICCTB U MPOAYKTOB PEAKIIHH.
KHCIIOTOM MpU HarpeBaHUH \Ucnonvszoeams TaOAUIy PACTBOPUMOCTH IS OTIPEICTICHHUS
BO3MOKHOCTH TPOTEKAHHSI peaKInii 0OMeHa.
\Habntooams 1 onucviéams IPU3HAKU U YCIOBUS TEUCHUS
XUMHAYECKUX PEAKIUi, Oesamb BEIBOJBI HA OCHOBAaHUH
aHaJIM3a HaOJII0JICHUH 33 SKCIIEPUMEHTOM
43  |Tumbl xXuMu4deckux |[THUIBI XUMUYECKHUX PEAKIMA Ha IPUMEPE CBOMCTB BOMBL.  |OObACHAMb, YTO TAKOE THAPOIIH3.

peaKkuuii Ha mpumepe
CBOVCTB BOJIBI.
[lousTue o
TUIPOJIN3E

Peaknuusi pa3nokeHus — AIEKTPOIU3 Bobl. Peakunn
COCAUHCHUS — BSaI/IMOHeI\/IICTBI/Ie BOJIbI C OKCUIaMHN
METaJJIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOICUCTBUS
OKCHJIOB METAJIJIOB U HEMETAJIOB ¢ BOoJoW. [loHsTHE
«TUJIPOKCUIBD. Peakinu 3aMenieHus — B3auMoIeCTBUE
BOJIbI ¢ MeTauTamMu. Peakiiuu oOmMeHa — rupoinmn3
BEILECTB.

JlemoncTpanuu. [Tpubop asst snexTposn3a BOIbI.
B3anmopeiicTBre OKCH/Ia KalIbLIMs C BOJIOM M UCIIBITAHUE
MOJTY4YCHHOTO pacTBOpa GeHOIPTATICHHOM.

BzaumozencTBue HaTpus ¢ BOJOU

\Xapaxmepuzoéams XUMUYECKHAE CBOMCTBA BOJIbI, ONUCHIEAMb
MX C IOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX PEAKIINI
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O0o001IcHNE U
CcHCTeMaTH3aIus
3HAHUH 10 TeMe
«3MeHeHus,
[IPOUCXO/ISIINE C
BEIIICCTBAMM)

Brimmosaenne 3aganuii mo teme «/I3MeHeHus,
[IPOUCXOJISIINE C BEIIECTBAMM

‘U cnonvzoeams 3HaKOBOE MOJIEIINPOBAHHUE.

[ lonyuams XUMAYECKYIO HHPOPMAIIUIO U3 PA3INYHBIX
HCTOYHHUKOB.

[ Ipeocmasname undopMaruio o reme «M3menenus,
[IPOUCXOISIINE C BEIIECTBAMMY B BUE TAOJIHUII, CXEM,
OIOPHOI'0 KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
KT

45 KontpospHast paboTa o reme «/M3MeHeHus1, TPOUCXOISIIIE C BEIECTBAMUY
Tema 5. Ilpaktukym 1 «Ilpocreiinme onepanuu ¢ BemecrBom» (3/5)

46 |[IpaBuna texnuku  ([IpaBuia TEXHUKH O€30IIaCHOCTH MU padboTe B \Pabomams ¢ 1a00OpaTOPHBIM 000PYIOBAaHUEM U
0€30IaCHOCTH IIPH  [XUMHUUYECKOM KabuHere. [Ipruembl oOpareHus ¢ HarpeBaTebHBIMUA IPUOOPAMHU B COOTBETCTBHH C TIPABUIIAMHU
paborte B 1a00paTOPHBIM 00OPYIOBAHUEM U HAarpeBaTEIbHBIMU TEeXHUKH 0€30IaCHOCTH.

XAMHYECKOM npudopamMu \Bvinoninams MpoCTEHIINE MpUeMbl 0OpaIeHus ¢
kaounere. [Ipuembl 1ab0paTOPHBIM 000PYIOBAHUEM: C Ta0OPATOPHBIM
oOpalteHus ¢ LITATUBOM, CO CHUPTOBKOM
mabopaTOpHBIM
000pyI0BaHUEM U
HarpeBaTeIbHbBIMU
npudopaMu

47162 |[TpusHaku [Tpu3HaKy XUMHUYECKUX peaKLui \Pabomams ¢ 1a00paTOpHBIM 000pYIOBaHUEM U
XUMHYECKHIX HarpeBaTeIbHBIMH TPHOOPaMH B COOTBETCTBUH C MTPABUIIAMHA
peaxuuii TEXHUKU 0€30IacHOCTH.

Bvinonnams NpocTENIINe TPUEeMbl 00paIEHUS C
1a0opaTOpHBIM 000pyIOBaHUEM: C Ta0OPATOPHBIM
[ITaTUBOM, CO CHUPTOBKOM.

\Habnt00ams 3a CBOMCTBAMU BEILIECTB U SIBICHUSMH,
[POUCXOSAIIMMHU C BEIIECTBAMHU.

Onucvieams XUMUYECKUH KCIIEPUMEHT C IIOMOILBIO
€CTECTBEHHOT'O SI3bIKA U SI3bIKa XUMHH.

Cocmasnsaims BBIBOIBI IO PE3YJIbTaTaM IPOBEACHHOIO
HKCIIEpUMEHTA
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[Ipurorosnexue
pacTBOpa caxapa u
OIIpeCIEHUE
MacCOBOM JI0JIM €TI0 B
pacTBope

[IpuroroBiieHHE pacTBOpa caxapa u ONpe/eIICHue
MacCOBOM JIOJIH €r0 B pacTBOpPE

\Pabomams ¢ 1ab0OpaTopHBIM 000pyIOBaHUEM H
HarpeBaTeIbHBIMHA TPUOOPAMU B COOTBETCTBHH C TIPAaBUIIAMU
TEXHUKHU 0€30IM1aCHOCTH.

Boinoninsims MPOCTEHINIE TPUEMBI OOPAIIICHUS C
1ab0opaTOPHBIM 000PYTIOBAaHUEM: C MEPHBIM IIMIIMHIPOM, C
BECAMU.

\Habnr00amb 3a CBOMCTBAMHM BEILIECTB U SIBJICHUSIMH,
POMCXOISIIUMU C BEIICCTBAMH.

Onucvlgams SKCTIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJTH POJTHOTO) SI3bIKA U SI3bIKA XHUMUHU.
Cocmaensims BBIBOJBI TIO PE3YJIbTaTaM MPOBEACHHOTO
DKCIICPUMEHTA.

[l 'omosums pacTBOPHI C ONPEAECICHHON MacCOBOM J10J€H
PacTBOPEHHOTO BEILIECTBA.

Paccuumviéams MacCOBYIO JTOJIO pACTBOPEHHOTO BEIIECTBA

Tema 6. PactBopenne. PactBopsl. CBoiicTBa pacTBo

0B 3J1eKTpouTOB (18/22)

49

DIIEKTPOTUTHIECKAs
TUCCOLIAIUS

[ToHsiTHE 00 AIEKTPOIUTUYECKON JUCCOIHAITIH.
DNEKTPOIUTHI M HEIJIEKTPOIUTHL. MexaHu3M
TUCCOITUAIIAY AJIEKTPOIUTOB C PA3JIMUHBIM XapaKTepOM
cBs3U. CTENeHb ANEKTPOIUTUYECKON TUCCOLIUAIUH.
CunpHbI€ U Cl1a0ble AIEKTPOJIUTHI.

JlemoHcTpanuu. VcrbiTanue BeecTB U UX pacTBOPOB Ha

PJIEKTPOIPOBOIHOCTD

Xapakmepu306amb MMOHATHUA <«QJICKTPOJIUTHUICCKAA
JAUCcolatusa», <«QJICKTPOJIUTBD), «HEIJICKTPOJIUTED)
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(OCHOBHBIC
M10JI0KEHUS TEOPUH
PIEKTPOJIUTUYECKOMN
muccormaruu (TO/).
oHHBIE ypaBHEHUS
peakuii

(OCHOBHBIE TIOJIOKEHUSI TEOPUHU IIEKTPOJIUTUUECKON
nuccounanuu. oHHble ypaBHeHUs peakiuid. Peakunun
oOMeHa, UIyIIHEe 10 KOHIIA.

Knaccudukanust HOHOB U UX CBOMCTBA. MOJIEKYIISIpHBIC U
WOHHBIC YPABHEHUs PEaKIil.

/leMOHCTPALMK. 3aBUCUMOCTbD 3JIEKTPOIIPOBOIHOCTH
YKCYCHOM KHUCJIOTBI OT KOHLIEHTpALUu. J|BUKEeHNE
OKpAaIICHHbIX HOHOB B 3JIEKTPUYECKOM I10JI€.
JlabopaTopHble onbIThI. 18. B3anumoneiictBue pacTBOpoB
XJIOpUJIa HATpUsl U HUTpaTa cepedpa

\Xapaxmepu3zoeame NOHATUS «CTENEHb AUCCOLIMALIII,
«CHJIBHBIC DJICKTPOJIUTHDY, «CIA0BIC SJICKTPOJIUTHD,
«KATHOHBI», «AHHOHBI», «KUCIOTHI», «OCHOBAHUS», «COJIY.
Cocmaensims ypaBHEHHS DJICKTPOIUTHICCKON TUCCOITUAIINN
KHCJIOT, OCHOBAHMI U COJICH.

\Unnrocmpuposamsv IpuMepaMu OCHOBHBIC TTOJIOKEHUS
TCOPHUU BHGKTpOHHTI/IquKOﬁ Aucconuanr; recHCTUUCCKYIO
B3aMMOCBS3b MEXK/y BelIeCTBaMH (IIPOCTOE BEIIECTBO —
OKCHUJI — TUIPOKCHJI — COJIb).

\Paznuuams KOMIIOHEHTBI JJOKA3aTelIbCTB (TE3UCOB,
apryMeHTOB U (hOPMBI JOKA3aTEIIbCTBA).

\Packpviéams CYIIHOCTH MOHSATHUS «MOHHBIC PEAKIIHI.
Cocmaensaims MOJIEKYJISIPHBIE, TIOJTHBIE U COKPAIIEHHBIE
WOHHBIC YPABHEHUSI PEAKIIU C y4aCTUEM DIIEKTPOIIUTOB.
\Habatooams 1 onucviéams PEaKui MKy SJIEKTPOIUTAMHU
C TIOMOIIBIO €CTECTBEHHOTO SI3bIKA M SI3bIKA XUMUU

51-53

KucioTsr:
KIacCU(pUKaLUs U
CBOMCTBA B CBETE

TOJ1

Kucnotsl, ux knaccuduxanus. Jlucconmnanuss KUCIOT U UX
CBOMCTBA B CBETE TEOPUU AIIEKTPOIUTUUECKOMN
muccoruanuy. B3aumoaecTBre KMCIIOT C METallJIaMH.
DIIEKTPOXUMHUYECKUI Pl HAMPSXKEHU METAJIJIOB.
BzanMoeiicTBHE KHCIOT ¢ OKCHIAMU METaIoB. B3anMo-
eNCTBUE KUCIOT C OCHOBAHUSIMU — PEaKIUs
HeWTpanu3anuu. BzauMoaencTBie KUCIoT C COSIMH.
Vcnionp30BaHue TaOIUIBI PACTBOPUMOCTH JIJISI
XApPAKTEPUCTUKA XUMHUYECKUX CBONCTB KHUCIIOT.
JlabopaTopHble onbITh. 19. [Tlonyuenue
HEpPaCTBOPUMOTO THAPOKCHIA U B3aUMOJICHCTBHE €ro ¢
kucnoTamu. 20. BzanMoieficTBHE KHCIOT C OCHOBAHHUSIMMU.
21. BzauMogencTBHE KUCIOT ¢ OKCUJIAMH METAJIOB. 22.
BsanMojieficTBHE KUCIOT ¢ MeTaluIaMH. 23.

B3anMoaeiicTBHE KHUCIIOT C COJIIMU

Xapaxkmepuzosamb 00IINEe XUMHUYECKHAE CBOMCTBA KHUCIIOT C
MO3UINI TEOPUH DIIEKTPOTUTUIECKON JUCCOIHAIIHH.
Cocmasnsims MOJCKYIIIPHBIC, TIOJTHBIC U COKPAIICHHBIE
WOHHBIE YPABHEHUSI pEaKIUi C y4acTHeM KUCTIOT.
\Habniooams v onucviéams peakiuu ¢ y4aCTHEM KHCIIOT C
[TOMOIIILIO €CTECTBEHHOIO S3bIKA U A3bIKa XUMHHU.
[Ip0800UmM®b OTBITHI, TTOATBEPIKIAIONITIE XUMUICCKUE
CBOMCTBA KHUCIIOT, C COOJFOICHUEM TTPABIII TEXHUKH
0€30IacHOCTHU




54-56 |OcHoBanus: OcHoBanus, ux kinaccuukanus. Jucconmanus Cocmasnsaims MOJEKYIISPHBIE, TIOJHBIE COKPALLCHHBIE
KjJaccu(uKalus 1 |OCHOBAHUH M UX CBOMCTBA B CBETE TEOPUU WMOHHBIE YPaBHEHUS PEaKLUH C yyacTHEM OCHOBAaHUH.
CBOMCTBA B CBETE DIIEKTPOJIUTUYECKON Aucconnanuu. Bzanmonencreue \Habnto0ams 1 onuceléams peakiiy ¢ y4acTHEM KHUCIIOT C
TO/1 OCHOBaHMH ¢ cossiMu. Mcnonb3oBaHue TaOIHILIbI [IOMOILBIO €CTECTBEHHOT'O SI3bIKA U SI3bIKa XMMMUHU.

PACTBOPUMOCTH JUISI XapaKTEPUCTHKH XUMHUYECKUX /Ip0600umb OTIBITHI, MOATBEPKAAIOLINE XUMUYCCKHE
CBOMCTB OCHOBaHUN. B3anMoelicTBUE IIET0UEH C CBOIMCTBa OCHOBaHUH, C COOJIIOICHUEM MTPABUIT TEXHUKHU
OKCHJIaMH HEMETAJLJIOB. 0€30MacCHOCTH

JlaGopaTopHble onbIThl. 24. B3anmoaeiicTBue mienoyei

C KUCJIOTaMH.

25. B3aumoneicTBue mienovueil ¢ OKCUIaMy HEMETAJIOB.

26. Bzaumopeiictue mienoueit ¢ consimu. 27. [Tomyuenue

U CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH

57-58 |Oxcunsr: O6o00menne cBeeHnit 00 okcunax, ux kiaaccupukanuu u |O0vACHAMb, YTO TAKOE HECOIe00pa3yIoIIie OKCHIBI,
KjJaccu(uKalus U |CBOMCTBax. cos1e00pa3yolue OKCUbl, OCHOBHbIE OKCU/IbI, KUCIIOTHBIE
CBOICTBA JlabopaTopHblie onbIThI. 28. B3anmoelicTBre OCHOBHBIX [OKCHJIBI.

OKCHIIOB C KHMcI0TaMH. 29. B3auMmoneiicTBrie OCHOBHBIX
OKCHIOB ¢ Bogon. 30. BzaumomeiicTBie KUCIOTHBIX
OKCHIOB ¢ IieaodamMu. 31. B3auMoneicTBre KUCIOTHBIX
OKCHJIOB C BOJOM

Xapaxmepuzoeams 00IIME XUMHUUECKUE CBOICTBA
coJIe00pa3yIoINX OKCHIOB (KHUCIOTHBIX U OCHOBHBIX) C
TO3ULUHN TEOPUH HIEKTPOJUTUUECKON AUCCOLUALINH.
Cocmasensims MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILICHHBIE
VOHHBIE YPABHEHMSI pEaKLU C y4aCTUEM OKCHJIOB.
Habaoo0ams 1 onuceléams peakly ¢ y9acTHEM OKCHJIOB C
MOMOIIBbIO €ECTECTBEHHOTO SI3bIKA U SI3bIKA XUMHHU.
/Ipo6oOumsb OMBITHI, MOATBEPKIAIOLINE XUMUYECKUE
CBOWCTBA OKCHIOB C COOJIIOICHUEM MTPABHIT TEXHUKH
0e30acHOCTH




59-60

Couu:
KJ1accupuKamus u
CBOMCTBA B CBETE

T

Comnu, uX JUCCOIMaIs U CBOMCTBA B CBETE TEOPUHU
PIICKTPOJIMTUYECKON JUcconranuu. B3zanmoeiicteue
coJiel ¢ MeTayuIaMH, OCOOCHHOCTH 3THUX PEAKIUH.
BzanmoeiictBre cose ¢ coirsiMu. Mcrone3oBanne
Ta0IHUIBI PACTBOPUMOCTH VISl XapAKTEPUCTUKHU
XUMHYSCKHX CBOMCTB COJICH.

JlabopaTopHble onbIThl. 32. B3aumoseicTeue coseil ¢
kucioramu. 33. Bzaumopgeiictsue coseil ¢ meioyamu. 34.
BzaumozeiictBue coieii ¢ comsamu. 35. B3anmoeiicteue
PAcTBOPOB COJICH C METaJJIaMU

PaznuuaTh MOHATHS «CPETHUE COINY, KKUCIBIE COJIN»,
«OCHOBHBIE COJINY. XapaKTepu30BaTh OOIINE XUMHUECKHE
CBOMCTBA COJIEH C MO3ULIMI TEOPUU IIEKTPOIUTUIECKOU
TCCOLIMAIUH.

Cocmaensams MOJIEKYISAPHBIE, ITOJHBIE U COKPALIICHHBIE
WOHHBIC YPABHEHUSI pEaKLUi C y4acTHEM COJIeH.
\Habntooams n onucviéams peakilui ¢ y4acTUEM COJICH C
MOMOIIBIO €CTECTBEHHOTO S3bIKA U SI3bIKA XUMUHU.
/Ip0600umb OTBITHI, TOATBEPKAAIONINEC XUMHYECKHIE
CBOICTBa coJiel, C COOIIOIEHNEM TPAaBUIT TEXHUKU
0€30M1aCHOCTH

61 ['eneruueckas cBs3pb |['eHEeTHUECKHE Psi/ibl METAJUIa M HeMeTalula. [ 'eHeTnueckas Xapakmepuzoeams NOHATUE «T€HETUUYECKUH psI».
MEXIy KiIaccaMu CBSI3b MEXYy KJIacCaMU HEOPTaHWYECKHUX BEIECTB Unirocmpuposamys: a) IpuMepaMi OCHOBHBIE TIOJIOKECHHUS
HEOpPraHMYEeCKUX TEOPHUH IEKTPOIUTUUECKOM qucconuanuy; 0) reHeTnye-
BEIIECTB CKYIO B3aMMOCBSI3b MEKIY BEIIECTBAMHU (TIPOCTOE BEIIECTBO
— OKCHUJ] — TUAPOKCU]] — COJIb).
Cocmaensaims MOJIEKYIISIPHBIE, TTOJTHBIE 1 COKPAIICHHBIC
MOHHBIE YPaBHEHUS PEAKLUH C y4aCTHEM 3JIEKTPOJIUTOB.
3anucvieams ypaBHEHUS PEaKINH, COOTBETCTBYIOIINX
MOCJIEI0BATENBHOCTH («IEMOYKE) NMpeBpaIleHui
HEOPTaHNYECKUX BEUIECTB PA3IIMYHBIX KJIACCOB
62-63 |O0o0O0IEeH e U Pemenue 3a1a4, ynpaXxHEeHUI U TECTOB 110 TEME. /Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHHH

CHICTeMaTH3aIus [ToaroToBKa K KOHTPOJIBHOM paboTe TEMBI.

3HaHUH 110 TeMe \Koppexmuposamsb cCBOU 3HaHUSI B COOTBETCTBUU C

«PacTBOpeHue. [UTAHUPYEMBIM PE3yIbTaTOM.

PactBopsl. CBOlicTBa [ Tonyuames XUMUYECKYIO MH(OPMAITUK U3 PA3IUYHBIX

pacTBOpOB MCTOYHHUKOB.

HIIEKTPOIUTOBY I Ipeocmasnams uHGOpMaruio o reme «PacTBopeHue.
PactBopbl. CBOMCTBA paCTBOPOB 3JEKTPOJIIMUTOB) B BUJIE
TaOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHUCIIE C
npumeHenuem cpeacts UKT

64 KonTtponbHas padora no teme «PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB 3JEKTPOITUTOBY




65 |Knaccuduxarus OKHUCIUTEbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH. ObvsicHsAmMb, 4TO TAKOE OKUCIUTEIIBHO-BOCCTAHOBUTEIILHBIC
XUMHAYECKHX OrnpezneseHne CTEeHEeN OKUCIICHUS IS SJIEMEHTOB, [peaKIK, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHHE,
peakuuil. 00pa3yroIIMX BElIeCTBa pa3HbIX KiaccoB. Peakiun BOCCTaHOBJIEHHUE.

OKHUCIIUTENBHO- MOHHOT'O OOMEHA M OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE  |Kaccuguyuposams XUMUYECKUE PEAKIIMU 10 IPU3HAKY
BOCCTAHOBUTEJbHBIC [peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U [«U3MEHEHUE CTEIICHEW OKUCIICHUS SJIEMEHTOBY.
peakuuu BoccTaHOBJIEHUE. COCTaBICHUE YPABHEHUI Onpeoenamob OKUCIUTENb U BOCCTAHOBHUTEIb, IPOIECCHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOAOM  |OKHUCJICHHUS U BOCCTAHOBJICHUA.
HIEKTPOHHOTO OasaHca. \Ucnonv3o6amsb 3HAKOBOE MOJIETUPOBAHUE
J/leMoHcTpanuu. B3auMoelicTBue UHKA € CEpo,
COJITHOM KuCoToH, xaopuaom meau (II). 'openue
Maruus. BzauMoiericTBrue XJI0pHOM U CEPOBOIOPOJIHOMN
BOJIbI
66 |CoiicTBa CBOICTBA IPOCTHIX BEIIECTB — METAIOB U HEMETAIIOB, |Cocmaegnsams ypaBHEHUS] OKUCITUTEIIBHO-
M3YYEHHBIX KJIACCOB [KUCJIOT U COJIEH B CBETE€ OKHCIIUTEIbHO- BOCCTAHOBUTEJIBHBIX PEAKLIUNA, UCIIONb3YSI METOL
BEIIIECTB B CBETE BOCCTAHOBUTEIIbHBIX PEAKIUI HIIEKTPOHHOTO OaJiaHca.
OKHUCITUTEIBHO- Onpedensams OKUCIUTENb U BOCCTAHOBHUTEIb, TPOIECCHI
BOCCTAaHOBUTEIBHBIX OKHCJICHUS U BOCCTAHOBJICHUS
peaKkuuii
Tema 7. IllpakTukyM 2 «CBoiiCcTBa PACTBOPOB YJIEKTPOJUTOBY (4 1)
67-70 [Pemenue PeleHne sKCriepuMEHTANbHBIX 3a/1a4 Ymemw oOpamiatbes ¢ 1a00paTOpHBIM 000PYIOBAHHEM U
HKCTIEPUMEHTAIIbHBIX HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUHU C MPABUIIAMU
3aj1a4 TEXHUKHU 0€3011aCHOCTH.

Pacnosznasams HEKOTOPhIE aHHOHBI U KATHOHBI.
\Habniooams CBOWCTBA DIIEKTPOIUTOB M MIPOUCKOJISIINX C
HUMH sIBICHUN. Habarodams u onucvléams peaxkium ¢
Y4aCTUEM DJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO HMITH POJIHOTO) SI3bIKA ¥ SI3bIKA XUMUH.
Dopmynuposams BEIBOJBI TIO Pe3yabTaTaM MPOBEACHHOTO

DKCIIEPUMEHTA




IMPUMEPHOE TEMATHUYECKOE ITJTAHUPOBAHUE
9 xmacc (2 4 B Heea10, Bcero 68)

Homep
ypOKa

Tema ypoka

OcHoBHOe coep:kaHHe YPOKA

XapakTepucTHKA OCHOBHBIX BU/I0OB /1eATEJIbHOCTH
o0y4yaronmuxcs (Ha ypoBHe y4eOHbIX JeiCTBHIl)

BBenenne. O0uiasi XapakTepUCTHKA XUMHYECKHX )JIEMEHTOB U XuMuueckux peakuuii. [lepuoauyeckuii 3axon u [lepnoauyeckas cucrema
xumudeckux yiementon JI. M. Menaeneena (11 1)

1-2 [XapakrepucTtuka XapakTepHucTHKa 3J1€MEHTa 10 €ro MOJIOKEHHUIO B Xapaxmepuzoeames XUMUYECKUE 3JIEMEHTHI 1-3-T0 Iepruo10B
XUMHUYECKOTIO [Teproanueckoit cucreMe XumMuueckux 3aemeHToB 1. M. [mo ux nonoxkeHuro B [lepuoandeckoi cucTeMe XUMHUYECKUX
hJIEMEHTA Ha MenpaeneeBa. CBOHCTBa OKCHJIOB, KUCIIOT, OCHOBaHUM 1 piemeHToB J[. . Menaeneena.

OCHOBaHUU €T0 COJIEH B CBETE TEOPUU IEKTPOJUTUUECKON JUCCOLMALUH |ApeymMenmuposeams CBOUCTBA OKCUAOB U THIPOKCHIOB
[10JIO’KEHUS B 1 OKHMCJIEHUS-BOCCTAHOBJICHUS. METAJIJIOB ¥ HEMETAJIJIOB ITOCPEICTBOM MOJIEKYJISIPHBIX,
[Tepuoanueckon JlemoHcTpanuu. Mojen aToMOB 3J1€MeHTOB 1-3-ro IIOJIHBIX Y COKPAILICHHBIX NOHHBIX YPAaBHEHUN PEaKIUi
cucreme /. 1. [IEPHOI0B
MeHneneeBa
3  |AMmdoTtepHbIe [TonsiTHE O MEPEeXOAHBIX dTIeMeHTax. AMPOTEPHOCTb. ObvscHuams, 9T0 Takoe aM(pOTEPHBIC COSTUHEHUSI.
OKCHUIBI U ['eHeTHYECKUH psAJ IEPEXOJHOIO AIEMEHTA. [Habntooams 1 onucvliéams peakiii MEX,y BEIIECTBAMH C
TUAPOKCUIBI JlabopaTopHuble onbIThl. 1. [Tonyuenue runpoxcuaa [TOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.
LIMHKA U UCCIIEJOBAaHUE €r0 CBOVCTB \Xapaxmepuzoeéame JBONCTBEHHBIN XapaKTEP CBONCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIIOB.
/Ip0600umsb OTBITHI 1O MOJYUYEHUIO U MTOJITBEPHKICHUIO
XUMHUYECKUX CBOMCTB aM()OTEPHBIX OKCUAOB U THIPOKCHU/IOB
C coOJII0ICHUEM NTPABHJI TEXHUKH 0€30MaCHOCTH
4 Tlepuonmyeckuit [Iepnonnueckuii 3akoH u [lepuonnueckas cucrema Paznuuamsb eCTECTBEHHYIO M UICKYCCTBEHHYIO
3aKOH U xumuueckux snemeHTos /1. 1. Menneneesa. Kiaccuukanuy.
[lepuoanueckast JlemoHcTpanuu. Paznuunsie hopMbl TabnuIl Apeymenmuposams otHeceHue [lepuonyeckoro 3aKkoHa K

cuctema /JI. 1.
MeHenaeeBa B CBETE
YUEHHS O CTPOCHUH
aToMa

[leproanyecKoi CUCTEMBI.
JIabopaTropHsble onbIThI. 2. MoenupoBaHue NOCTPOCHUS
[Iepuoanueckoit cucremsl . 1. MenneneeBa

€CTECTBEHHOH KJIaCCHU(PHUKAIIHH.

\Mooenuposams XUMHYECKHE 3aKOHOMEPHOCTHU C
BbIJICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTa U
[pe/ICTaBJICHUEM UX B POCTPAHCTBEHHO-TpadUUeCcKO Uin
3HaKOBO-CUMBOJIMUECKOH hopme




Xumudeckas
OpraHu3aLys )KUBON
1 HEXKUBOU IIPUPOBI

XUMUYecKasi OpraHu3alus KUBOW U HEXKUBOW IPUPOIBL.
XHUMHYECKUHN COCTAB SAPA, MAHTUU U 36MHOU KOPBI.
XUMHUYECKUE JIEMEHTHI B KJIETKaX >KUBBIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTHI.

J/leMoHcTpanuu. Moziens CTpOeHUs 36MHOTO 111apa B
MONIEPEYHOM pazpese

Xapaxkmepuzosamb pojlb XMMUUECKUX JIEMEHTOB B KUBOU U
HEKUBOM TIPUPOJIE.

[Knaccughuyuposames XUMU4ECKHE JIEMEHTHI B KJIETKaX Ha
MaKpO- ¥ MUKPOAJIEMEHTBI

Knaccudukanus
XUMHYCCKHX
[pEAKLIHIA 10
Pa3InYHBIM
OCHOBAHUAM

O60011IeHIEe CBEIEHUI 0 XUMHUECKUX PEAKIIUSX.
Kiaccudukanusi XaMUYECKHX PEaKIUA 110 Pa3IMIHBIM
OCHOBAHUSIM: COCTaBY M YHUCITy pearupyromux u oopasy-
FOLUXCS BELIECTB, TEIIIOBOMY 3 (ekTy, HanmpaBIeHUIO,
W3MECHCHUIO CTEIICHEH OKHCIICHUS 3JICMECHTOB,
00pa3ymoIux pearupyrore BeuecTna, hpase, ucrnomib-
30BaHUIO KaTaJln3aTopa.

JlaGopaTopHble ONbITHI. 3. 3aMEIlICHUE KEIC30M MEIU B
pactBope cynbdarta menu (I1)

O0vsicHAmMb, YTO TAKOE XUMUYECKas peaKLIMsl, peaKuu
COEIMHEHUS, PEaKLUK PA3JI0KEHUS, peaki oOMeHa,
peaKIiy 3aMeIIeHUs, PEaKIINA HeUTpaTu3aIii,
HK30TEPMUYECKUE PEAKIINH, SHAOTEPMUIECKUE PEAKIINH,
00paTUMBbIE peakIui, HEOOPATUMBIE PEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIEC PEaKIM1, TOMOT€HHBIE

HEKATATUTHYCCKUE PEAKIIMH, TCIUIOBOM d(D(PEeKT XUMUUIEeCKOH
peaxIuu.

Knaccugpuyuposams XUMAYECKUE PEAKIIMU IO PA3THUYHBIM
OCHOBAHMSIM.

Cocmasnsims MOJCKYISPHBIC, TIOTHBIE U COKPAIICHHBIE
MOHHBIC YPaBHEHUS PEAKIIHIA.

Onpedensams OKUCIUTENb U BOCCTAHOBHUTEIb, TIPOIECCHI
OKHCJIEHUS U BOCCTAHOBIICHUS.

\Habniooams v onucviéams peaklini MEX1y BEIIeCTBAMU C
[MOMOIIBIO PYCCKOTO S3bIKA U SI3bIKA XUMUH.

[lonsiTHE O CKOPOCTH
XAMHYECKON
peaxuuu

[ToHsiTHE O CKOPOCTH XMMHUUECKOHN peaknu. DakTopsl,
BIIUSIIOLINE HA CKOPOCTh XUMUYECKUX PEaKIUH.
JleMOHCTpan M. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKuy OT IPUPO/Ibl pEarupyoIINX BEIIECTB.
3aBHUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT
KOHIEHTPAILlUU pearupyrouX BelecTB. 3aBUCUMOCTh
CKOPOCTH XMMUYECKOW PEAKIIMH OT IUIOIAIN
COIIPUKOCHOBEHUS PEArnpyIOIIUX BEIECTB (KM
CJI0I»). 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN peakliuu OT

TEMIEPATYpPhl pearupyroNINX BEIIECTB.

ObvscHAmMb, 4TO TaKOE CKOPOCTh XUMUYECKON PEaKIIiu.
Yemanasnueames TpUIMHHO-CIEACTBEHHBIE CBS3H BIIHSHUS
HEKOTOPBIX (PaKTOPOB HA CKOPOCTh XMMHYECKHUX PEaKIIHA.
Habarwooamv v onucvléams peakuu MEXIy BEIIECTBAMHU C
[MOMOIIIbIO PYCCKOTO SI3bIKA U SI3bIKA XUMHH.

\[Ipo600umsb ONBITHI, TOATBEPKIAIONTHE 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEAKIINH OT Pa3IUYHbIX (PAKTOPOB.

pPCaKru, reTCPOrCHHLIC PCAKIIUN, KATAJIMTUYCCKHUEC PCAKIINH,




JlabopaTopHble onbITHI. 4. 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKLUU OT MPUPOIbI PEarupyronmx
BEILECTB HA ITPUMEPE B3aUMOJICHCTBUSI KUCIIOT C
MeTaJuIaMH. 5. 3aBUCUMOCTbh CKOPOCTH XUMUYECKOMN
peakIMK OT KOHIEHTPAIMU Pearupyromnx BemecTB Ha
[pUMepe B3aUMOJEHCTBUSI LIMHKA C COJITHOW KHCIIOTOMN
pa3IMYHOM KOHIIEHTpAHH. 6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PeaklUy OT IUIOIaAH COIPUKOCHOBEHUS
pearupyromux BemecTs. 7. MoaenupoBaHue «KUMSIIETO
C0s1». 8. 3aBUCHUMOCTb CKOPOCTH XUMHYECKON peaKiu
OT TEeMIIEPaTyphl PEarupyroIuX BEIIECTB HA PUMEPE
B3auMoieiicTBus okcuaa meau (1) ¢ pactBopom cepHoit
KHCJIOTBI Pa3JIMYHON TeMIIepaTypbl

KaTtanuzatopsl

Karanuzatops! 1 kataiau3. MTHruOUTOpHI.
AHTHOKCHIAHTEI.

JleMoHCcTpPAan UK. | OMOT€HHBIN U T€TEPOrC€HHBIN
KkaTaiau3bl. DepMeHTAaTUBHBINA KaTanu3. IHrubuposaHue.
JlabopaTopHble onbIThI. 9. Pa3noxenue nepokcuia
BOJIOpPO/Ia C TTOMOIIbIO okcuaa mapranmna (IV) u karanasbl.
10. O6Hapyx*eHHe KaTajla3bl B HEKOTOPBIX MHUILEBBIX
nponaykrax. 11. MarubupoBanue B3auMoI€UCTBUS KUCIOT

C ME€TaJlllaMU U YPOTPOIIMHOM

ObvscHAmMb, 9TO TAKOE KAaTaIUu3aTop.

\Habatoodams M onucviéams Peakiiui MKy BEIIECTBAMU C
MOMOILIBIO PYCCKOTO A3bIKA U SI3bIKA XUMHUU.
CaMoCTOSITETBHO 1POBOOUNb OTIBITHI, TTIOATBEPIKIAIOIIINE
BIIMSIHUE KaTaJIM3aTOPOB HA CKOPOCTh XUMUUYECKOW PEAKIINH.




9-10

O0o001IcHNE U
CHCTEMAaTH3allHs
3HAHUM 10 TEME
«BBenenune. O0Imas
XapaKTEepUCTUKA
XHUMHUYECKHX
DJIEMEHTOB U
XUMHUYECKHX
[pEAKLIHIA.
[lepuoanueckuit
3aKoH u Ilepuo-
nUYecKas CHCTEMa

YPOK-yIIPaKHEHHUE C UCIIOJIb30BAHUEM CAMOCTOSTEIILHON
pPaOOTHI 110 BHIMIOJIHEHUIO IIPOBEPOUYHBIX TECTOB, 3a1aHUI
U yIIPaKHEHUU

[Ipo600umsb O1IeHKY COOCTBEHHBIX JOCTHIKEHHUM B YCBOCHUU
TEMBI.

Koppexmupoeams cBOU 3HaHUSI B COOTBETCTBUHU C
MJIaHUPYEMBIM PE3YJIbTATOM.

[ lonyuams XUMAYECKYIO HHPOPMAITUH U3 PA3TUIHBIX
MCTOYHHUKOB.

[ Ipeocmasnsame nadopMaruio mo reme «O0rmas
XapaKTEPUCTUKA XUMUYECKUX IJIEMEHTOB U XUMUYECKUX
peakuuii. [lepuonnueckuii 3akoH u [lepuoanyeckas cucrema
xumudeckux snemeHToB [1. . MenneneeBa» B Bujie Ta0muil,
CXEM, OIIOPHOT'O0 KOHCIIEKTa, B TOM YHCIIE C MPUMEHEHUEM
cpeacts UKT

XUMHUYECKUX
hreMeHToB /. H.
MeHnpaeneeBa»
11  |[KontponwHas pabota o TeMe «BBeaenue. O01as xapakTeprucTUKa XUMHUYECKUX JIEMEHTOB M XUMUYECKHX peakiuii. [leproandeckuii 3aKoH
u [lepuonnueckas cucreMa xuMuueckux 3iaeMeHnToB J[. . MenaeneeBay»
Tema 1. Merassl (14 1)
12 [[lomoxxeuue [Tonoxxenue meramios B [lepuoaudeckoil cucreme Ob6vsacHaAmb, 9TO TAKOE METAILUIEI.

B [Iepnonnueckoi
cucteme /1. 1.
MeneneeBa u
0COOCHHOCTH

Duznueckue
CBOMCTBA METAJLIOB.
CIutaBbl

DJICMCHTOB-MCTAJIJIOB

CTPOCHUA UX aTOMOB.

XUMHYECKHX d1eMeHToB JI. 1. MeHpaeneeBa.
MeTamuindeckasi KpUCTauIMuecKas pereTka U MeTajnde-
CKasi XMMHYECKas CBA3b.

O6mue ¢uznueckre cBoiicTBa MeTauioB. CIuiaBbl, UX
CBOICTBA U 3HAYCHUE.

lemoncTpanuu. O0pasIisl CIIaBOB

\Paznuyams GOPMBI CYIIIECTBOBAHMS METAJUIOB: DJIIEMEHTHI U
[MPOCTHIE BEILIECTBA.

Xapaxmepu3zoeams XUMUYECKUE FIE€MEHTHI-METAJIIBI 110 UX
rosnoxxeHuro B [leprnonnueckon cucreme /1. 1. Menneneesa.
\[Ipocro3uposams CBONCTBA HE3HAKOMBIX METAJUIOB I10
noJjoxxeHuto B [leproanyeckoil cuctreMe XUMUYECKUX
hrnemeHToB /1. 1. Menpeneena.

Yemanaenuseams npUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOECHHUEM aTOMa, BUJOM XUMHUECKOU CBSI3U, TUIIOM
KPUCTAJUTNIECKOM PEIIEeTKH METAJIJIOB — MMPOCTHIX BEIIECTB U
X COCIMHEHUM




13 [Xumnueckue XMMHUUECKUE CBOICTBA METAJUIOB KaK BOCCTAHOBUTENEH, a|O0bACHAMb, UTO TAKOE PSIJl AKTUBHOCTH METAJUIOB.
CBOICTBa METAJNIOB [TaK)K€ B CBETE MX IOJIOKEHUS B DJIIEKTPOXUMUYECKOM [ Ipumensamo ero i XapaKTePUCTUKU XUMUYECKUX CBONCTB
psAy HanpsHKEHUI METaJuIoB. [IPOCTBIX BEIIECTB - METAJUIOB.
J/leMoHcTpanuu. B3aumoeiicTBue METaIOB C Ob606wams cucTeMy XMMHUUECKUX CBOMCTB METAJJIOB KaK
HEeMeTaJlJIaMHU. «BOCCTAHOBUTEIIbHBIE CBONCTBA.
JlaGopaTtopHble onbIThl. 12. B3anmoaeiictBre pactBopoB/Cocmasisims MOJIEKYISIPHBIE YPaBHEHUS pEaKIIHiA,
KHCJIOT U COJIEH ¢ MeTallaMu XapaKTEepU3YIOIIUX XUMUYECKHE CBOMCTBA METAJIJIOB B CBETE
yueHus: 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX Mpolieccax, a
peaKkLuy C y4aCTUEM DJIEKTPOJIUTOB HPeOCmasisms TAKXKE U
B MOHHOM BUJIC.
\Habniooams v onucviéams peakliui MEX/1y BEIIECTBaMU C
MOMOIIBIO PYCCKOTO SI3bIKA U SA3bIKA XUMUH.
CaMOoCTOATENBHO #PO8OOUNL OTBITHL, OTBEPKIAIOIIIE
XMMHYECKHE CBOIICTBA METAJLIOB, C COOMIOICHUEM MPABUI
TEXHUKHU 0€30T1MaCHOCTH.
14 Meramisl B ipupoe. Metaisl B ipupojie. O6mume cnocods! ux nonyuenus.  |Krnaccuguyuposams GopMbl TPUPOTHBIX COSTUHEHHUIN
O6ume cocoObl ux |JlaboparopHble onbIThl. 13. O3HaKOMIIEHHE C pyJlaMH  [METaJIJIOB.
MOJTy4YEHUs kenesa. 14. OkpallvBaHue IJIaMEHU COJIIMU IIENIOYHBIX | Xapakmepu3oéams 00IIHE CIIOCOOBI OTyYEHUSI METAIIIOB:
METaJIOB MUPO-, TUAPO- U FIEKTPOMETAITYPIHH.
\Konkpemusuposams 311 c10COOBI IPUMEPaMH U
YPaBHEHUSIMH PEAKIINI C COCTABIEHUEM AJIEKTPOHHOTO
OasaHca
15 [[lonsartue o koppo3uu |Koppo3usi METaIIOB U CIOCOOBI O60PLOBI C Hel ObvscHamb, 4TO TaKOE KOPPO3HSI.

MCETAIJIOB

Paznuuams XUMAYECKYIO U DJIEKTPOXUMHUECKYIO KOPPO3HIO.
\Unniocmpuposams IOHATUS «KKOPPO3US», «XUMHUECKas
KOPPO3HSI», «IJIEKTPOXUMHUYECKAsT KOPPO3US» IPUMEPAMHU.
Xapaxkmepu3zoeamsb CIOCOOBI 3aLIUTHl METAJIJIOB OT

KOPPO3UH.




16-17 |O6mas xapakrte- OO011as XapaKTepUCTUKA IIETOYHBIX METAILIOB. O0bvsicHsAmMbs STUMOJIOTHIO Ha3BAHUS TPYIIIHI «IIEIOYHBIC
puctuka sneMeHToB |[llesnounslie Metasisl B mpupoje. Criocodb! Ux METaJUIbI».
IA rpynmsl. nonydenus. Ctpoenue atomoB. Lllenounsie metamnsl —  |[/Jaéamsb 0OIIYIO XapaKTEPUCTUKY LIETOYHBIX METAIIJIOB O
CoennHeHUs POCThIE BellecTBa. BakHeilue coelnHeHns MEeI0YHbIX [MX MO0JI0XKeHuIo B [lepruoauueckoil cucreMe XuMHUUECKUX
[IEJIOYHBIX METAJIOB [METAJIJIOB — OKCU/IbI, TUIPOKCUABI U COJIU (XJIOPHIBI, hnemeHnToB I, 1. Menpaeneesa.
KapOOHATHI, Cy/Ib(aThl, HUTPATH), UX CBOMCTBA U Xapakxmepuzoeams CTpoeHUE, (PU3NUECKHE U XUMHUECKUE
[IPUMEHEHNE B HAPOJHOM Xo3siicTBe. Kanniiasie CBOWCTBA IIEIOYHBIX METAIJIOB B CBETE 00MIET0, 0COOEHHOTO
y100peHusl. U €IUHUYHOTO.
JlemoHcTpanuu. OOpasIbl METOYHBIX U [ Ipeockazvieams HU3NIECKUE U XUMUYECKHUE CBONCTBA
I11€JI0YHO3EMEIbHBIX METAIIIOB. B3aumoseiicTBrue HaTpusl, [OKCUI0OB U THAPOKCHIOB LIETOYHBIX METAJUIOB HA OCHOBE UX
TUTHS ¢ BOJOW. B3anmozelicTBie HATpus C KHCIOPOJOM. |COCTaBa U CTPOCHUS M HOOMBEPHcOams TIPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOLUX PEAKLIUH.
[Ipo6oOumsb pacyeThl M0 XUMHUECKUM (PopMyIiaM H
YpaBHEHUSIM PeakLUi, IPOTEKAIOIIUX C y4acTHEM
[IEJTIOYHBIX METAJUIOB M UX COCTMHEHUH.
18-19 |[llenouyno3emenbHble (O0MIas XapakTepucTHKa 37eMeHTOB IIA rpymnmsL: Ob6vsacHamb 3TUMOIIOTHIO Ha3BaHUS TPYIIIBI
METaJLIbI. CTPOCHHE aTOMOB, IIEJIOYHO3EMETbHBIE METAJLIIBI — «IIETTOYHO3EMETbHBIE METAILITBD.
CoenuHeHNS MPOCThIE BEIIECTBA M UX CBOICTBA, BaskHEHIIINE /laeams 001IYyIO XapakTepucTuky Metamios 1A rpynmsr (Be,
IeJI0YHO3EMENTbHBIX |COSIMHEHHSI MIETI0YHO3EMENNBHBIX METANIOB — OKCUABI,  |M(Q, IIeI0YHO3eMENbHBIX METAIJIOB) TI0 X TIOJIOXKEHHUIO B
METaJIOB CHJIPOKCUIBI M COJU (XJIOPHU/IbI, KApOOHAThI, HUTPATHI, [lepuonnyeckoil cucteme XuMudeckux 3nementos 1. 1.

cynbdatsl, hochatel), UX CBONCTBA U IPUMEHEHHE.
JlemoHncTpauuu. BzauMoaencTeue Kaubuus ¢ BOJOM.
B3anmoneiicTBre Maraus ¢ KUCIopoI0M.
JlabopaTopHble onbIThl. 15. B3aumoselictBrue KanbIus ¢
BOJI0M. 16. [TomydeHue ruipokcuia Kaablus U
HCCIeIOBaHUE €0 CBOMCTB.

MeHieneesa.

Xapaxmepuzosamws cTpoeHue, GU3NYECKUE U XUMUIECKHE
CBOICTBA IIEIOYHO3EMEIIFHBIX METAJUIOB B CBETE OOIIIETO,
0COOEHHOT0 ¥ €JTUHUYHOTO.

[ Ipeockazvieame HU3NIECKHE U XUMUIECKHE CBOMCTBA
OKCHJIOB U THUJIPOKCUI0B MeTaioB 1A rpymmbl Ha OCHOBE
X COCTaBa M CTPOCHUS U nOOMEepHcOamsb TTPOTHO3BI
YPaBHEHUSMU COOTBETCTBYIOIIMX PEAKITHIA.

[Iposooums pacueTsl IO XUMUYECKUM (QopMysIaM U
YPaBHEHUSAM PEaKIUi, MPOTEKAOIINUX C YIaCTHEM

HICJTOYHBIX METAJIJIOB U UX COC,HI/IHCHPlﬁ.




20-21

AJTIOMUHHAA U €70
COEIMHEHUSI

Crtpoenue aToMa, GU3HYECKUE U XUMUIESCKUE CBOKCTBA
QITIOMHUHUS KakK mpocTtoro BemectBa. CoeuHeHMs
QTFOMUHUS — OKCHJI U THIPOKCH/I, KX aM(pOTEPHBIN
xapaktep. Baxueiimue conu amomunus. [ Ipumenenue
AJIOMUHHUS U €70 COEUHECHU M.

JlaGopaTtopHbie onbIThl. 17. [TonydyeHue ruapokcuia
QITIOMUHMS 1 UCCIIEIOBAHUE €TI0 CBOMCTB

\Xapakmepuzoeams aNIOMUHUN 110 €0 TOJIOKEHHIO B
[lepuoanueckoil cucreme XuMuueckux 3iaemeHToB /1. 1.
MeHeneesa.

Onucwieams cTpoeHue, Gu3nyecKue 1 XuMU4eckiue CBONCTBA
QIIOMUHMS, IOJTBEPK/1ast UX COOTBETCTBYIOIIMMU
YPaBHEHUSMHU PEAKIIHIA.

ObvsicHamb TBOWCTBEHHBIM XapaKTep XUMHUYECKHUX CBOWCTB
OKCHJIa U TUJIPOKCH]IA ATIFOMUHHSL.

Konkpemusuposams 31€KTPOIUTUUECKOE MTOTYUECHHE
METAJIJIOB OMMCAHUEM MTPOU3BOJICTBA AIFOMUHHSL.
Yemanasnuseams 3aBuCUMOCTb 0071aCTEN IPUMEHEHUS
QIIOMHHHUS U €T0 CIUIABOB OT CBOMCTB.

[Ipo6oOumsb pacyeThl M0 XUMHUECKUM (PopMyIiaM H
YpPaBHEHUSAM PEaKIUii, MPOTEKAIOIINX C YYaCTUEM ATFOMUHUS
1 €ro COCAMHEHUM.

22-23

Keeszo u ero
COCIMHCHUS

Crtpoenue aToma, pu3nyeckre 1 XUMHYECKHEe CBOMCTBA
bKeJe3a KaK IIPOCTOrO BEIIECTBA.

[eneTnueckue paasl Fe?" u Fe3*. Baxueitmue conu
bKese3a. 3HaueHUe jKeJle3a U ero COeIMHEeHUH Ais
[IPUPOJIBI U HAPOJHOTO XO35ICTBa.

JlemoncTpauuu. BzanmozaeicTeie MeTaaioB ¢
Hemetaiamu. [lonydenue ruapokcuios xenesa (1) n
(III). KauecTBeHHBIE peakiuy Ha HoHKI Fe?* n Fe¥",
JlabopaTopHsble onbIThI. 18. B3anmozaeiicTBue xenesa ¢
coyisiHOM KucioTou. 19. [TonmyyeHne ruipoKkCHIOB Kele3a
(IT) u (IIT) 1 u3y4eHue ux CBONUCTB

Xapaxmepuzoeamp 1oJI0XKeHUE Kenesa B [lepuoanueckon
cucTteMe XxuMudeckux snemeHToB . . MeHnieneena,
0COOEHHOCTH CTPOEHMSI aTOMa.

Onucvieams pU3nYecKue 1 XUMUYECKHE CBOMCTBA JKeJe3a,
MOJITBEPIK1asi UX COOTBETCTBYIOIMMHU yPaBHEHUSIMU
peaKInii.

\Paznuuams 4yryHbl U CTAIIN.

ObvsacHams HaIM4YKNE IBYX TEHETUYECKUX PSAJOB COeIMHEHUN
enesa Fe?t u Fe¥'

Yemanasnuseams 3aBucuMOCTh 007aCTEM IPUMEHEHUS
KEJIe3a U €ro CILJIaBOB OT CBOWCTB.

[Iposooums pacueTsl IO XUMUYECKUM (QopMysIaM U
YPaBHEHUSAM PEAKIH, IPOTEKAIOIINX C YUaCTUEM JKEJIE3a U

er0 COSTMHEHUN.
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O0001eHHUE 3HAHUN
o teme «MeTauibi»

YPOK-yIIPaKHEHHUE C UCIIOJIb30BAHUEM CAMOCTOATEIILHON
pPaOOTHI 110 BHIMIOJIHEHUIO IIPOBEPOUYHBIX TECTOB, 3a1aHUI
U yIIPaKHEHUU

[Ipo600umsb O1IeHKY COOCTBEHHBIX JOCTHIKEHHUM B YCBOCHUU
TEMBI.

\Koppexmuposams CBOU 3HaHUS B COOTBETCTBUU C
TUTAHUPYEMBIM PE3yJIbTaTOM.

[lonyuams XUMAYECKYIO HHPOPMAIIUIO U3 PA3INIHBIX
WUCTOYHUKOB.

[ Ipeocmasnams uHGOPMAIHIO 110 TeMe «MeTaTbl» B BHJIE
TaOJIHII, CXEM, OTIOPHOTO KOHCIICKTA, B TOM YHUCIIC C

npumeHeHueM cpencts MKT.

25

KOHTpOJ'IBHaH pa60Ta o TeMe «MeTab»

Tema 2. [lpakTukym 1 «CBoiicTBa METAJVIOB M HX COeTUHEHHID» (3 4)

26

Ocy1iecTBiIeHUE
[ICTIOYKH
XHUMHYCCKHUX
[PEBPALLCHHI

OCYH_IGCTBJ'ICHI/IC OCIIOYKHN XUMHNYCCKHX HpeBpaH_ICHI/Iﬁ

\Pabomams ¢ 1a00OpaTOPHBIM 000pPYIOBAaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUH C TIPABHIIAMU
TEXHUKU 0€30I1aCHOCTH.

\Habatooams CBOMCTBA METAJNIOB U UX COCIMHEHUN U
SIBJICHUH, TIPOMCXOASAIIUX C HUMHU.

Onucwviéams XAMAYECKUIN IKCTICPUMEHT C IIOMOIILIO
PYCCKOTO SI3bIKa U SI3bIKA XUMUHU.

Dopmynuposamsv BEIBOJIBI TIO Pe3yJIbTaTaM IMPOBEICHHOTO
DKCIIEPHMEHTA.

27

[Tonyuenue u
CBOMCTBA
COeTUHEHNN
METAILIOB

[loy4yeHue u CBOMCTBA COETMHEHUM METAIIIIOB

\Pabomams ¢ 1a00OpaTOpHBIM 000pyIOBAaHUEM U
HarpeBaTebHBIMUA IPUOOPaMU B COOTBETCTBHHM C IPAaBUIIAMHU
TEXHUKH 0€30MaCHOCTH.

\Habnt00ams cBOICTBAa METAJUIOB U UX COCTUHEHUH U
ﬂBJ'I@HPIfI, MPOUCXOAAIINX C HUMHU.

Onucvl6ams XUMUUECKUI SKCIIEPUMEHT € TIOMOIIBIO
PYCCKOT'O A3bIKA U A3bIKA XUMUH.

Dopmynuposams BBIBOABI 110 pe3yJbTaTaM MPOBEIEHHOTO
HKCIIEPUMEHTA.




28 |PemieHue PelieHne sSKkCepUMEHTAIbHBIX 33/1a4 Ha paclio3HaBaHKUE UJKCIEPUMEHTAIBHO UCCIe006amb CBOMCTBA METAJUIOB U UX
PKCIEPUMEHTAIBHBIX [IOJyYEHUE COCAMHEHUN METAIJIOB COEIMHEHUH, peliaTh SKCIIEPUMEHTAIbHBIE 33Ja41 110 TEME
3a7a4 Ha «MeTanb».
pacrio3HaBaHUE U \Pabomams ¢ 1a00OpaTOpHBIM 000pyIOBAaHUEM U
MOJIy4eHUE HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUHU C MPABUIIAMU
COETMHEHU I TEXHUKHU 0€3011aCHOCTH.

METaJIJIOB \Habato0ams CBOMCTBA METAJNIOB U UX COCIMHEHUN U
SIBJICHUH, IPOUCXOSAIIUX C HUMH.
Onucvleambs XUMHUYECKUH IKCIIEPUMEHT C TTIOMOIIBIO
PYCCKOTO SI3bIKa U SI3bIKa XUMUHU.
Dopmynruposams BIBOBI TIO pe3yJbTaTaM MPOBEIACHHOTO
SKCIIEpUMEHTA.
Onpedensmo (Mcxonst u3 yaeOHOM 3a1a41) HEOOXOTUMOCTb
MCIIOJIb30BaHUsl HAOIOJICHHSI MITH SKCIIEPUMEHTA.

Tema 3. Hemertamisl (24 1)

29  |Obmas OO01mas xapakTepruCcTHKa HEMETAJIIOB: TIOJIOKEHUE B ObvscHamsb, 4TO TaKOE HEMETAJUIbI, TAJIOT€HbI, AJUTOTPOITHBIE
XAPAKTEPUCTHKA [leprionueckol cucTteMe XMMUYECKUX ieMeHToB /. M.  [Buaou3MeHeHus.

HEMETAaJJIOB MenpeneeBa, 0COOEHHOCTU CTPOEHUSI aTOMOB, Xapaxmepu3o06ams XUMAYECKUE 3JIEMEHThI-HEMETAILIIBI U

hIIeKTpooTpHIaTebHOCTh (D0) Kak Mepa
«HeMeTaimmyHoCTHY, psia 0. Kpucramimueckoe
CTPOCHHME HEMETAJIJIOB - MPOCTHIX BEIIECTB. AJUIOTPOIIHS.
du3nyeckue cBOlcTBa HeMeTalIoB. OTHOCUTEIBHOCTD
MOHATHHN «METAIII» U «HEMETAIIIY.

[MPOCTHIE BEIECTBA-HEMETAIIJIBI: CTPOCHUE, (PU3HUECKHUE
CBOMCTBAa HEMETAIJIOB, CIIOCOOHOCTD K aJUIOTPOTIHH.
\Packpbleams TPUUXHBI ATTIOTPOITHH.

\Hazvieams coeIMHEHUs HEMETAIUIOB 0 (popmyram u
cocmaensams GOPMYIIBI TI0 UX HA3BAHHSIM.

ObvscHAmMb 3aBUCUMOCTD CBOMCTB (MU TPEICKA3hIBATh
CBOfICTBa) XUMHNYCCKUX JICMCHTOB-HEMCTAJIJIOB OT UX
rnosnoxeHus B [lepuognueckoil cucreMe XUMHUECKUX
hiaemenToB /1. V1. Menaeneena.

Yemanasnueames TpUUMHHO-CIEACTBEHHBIE CBS3H MEXY
CTPOEHUEM aTOMa, XMMUYECKOU CBSA3BIO, TUIIOM
KPUCTAJUTMYECKOM PElIeTKH HEMETAIIJIOB U UX COSAMHEHUH,
UX QU3MIECKUMHU CBOMCTBAMH.

/]oka3vieamsb OTHOCUTEIHHOCTD TMTOHATHH «METaI» U

«CHEMETAILID).
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Bonopon

[Tonoxenue Bogopona B Ilepuoguyeckon cucreme
xuMmudeckux siaeMenToB . . MenaeneeBa. CtpoeHue
aToOMa U MOJIEKYJIbl. PDU3NYECKUE U XUMUYECKUE CBOMCTBA
BOJIOPO/Ia, €r0 MOJIyYEHHUE U MPUMEHECHHE.
Jladoparopubie onbIThl. 20. [Tonyuenue u
pacro3HaBaHue BOJIOPOIA

Apeymenmuposams 000CHOBAaHHOCTD JIBOWCTBEHHOTO
noJio’keHus Bojgopoza B [lepuonudeckoii cucteme.
Xapaxmepuzosamwv cTpoeHUe, PU3NIECKUE U XUMUICCKHE
CBOICTBa, MOJIy4€HUE U MPUMEHEHUE BOJIOPO/A.

\Hazvieams coeUHEHUS BOJOPOAA IO popMyaM 1
cocmagnsams GOPMYIIbI IO UX HA3BAHUSM.

Ycemanasnueams IPUIMHHO-CIICACTBCHHBIE CBSI3U MEXKTY
CTpPOCHHEM aTOMa, XUMHUYECKOHN CBS3bIO, TUIIOM KPHCTAJUIN-
YECKOW PEIIeTKH BOAOPO/a, €ro (GU3NISCKUMH U
XUMHYECKUMHU CBONCTBaMH.

[Iposooums, Hab10Oamb N ONUCHIEAMb XUMHYECKHIH
HKCIIEPUMEHT 10 MOTYYSHHI0, COOMPAHUIO U PaCIO3HABAHUIO
BOZIOPO/Ia C COOJIIOICHUEM MPABUII TEXHUKH 0€30MaCHOCTH.
\BvlnonHsams pacdeThl 10 XUMUYECKUM GopMyiaM U
YPaBHEHUSIM PEAKIUH, MPOTEKAOIINX C YIaCTHEM BOJIOPOAA
U €ro COCIMHEHUN.

31

Boma

Ctpoenue momnekyibl. BogoponHas xumuueckast CBS3b.
duznyeckue cBOWCTBA BOAbI. AHOMAJIMU CBOMCTB BOJIBI.
['unpodunsHbie U THAPOGOOHBIE BEleCTBA. XUMHUECKHE
cBOiCTBa BOAbl. KpyroBopot BobI B IpUpOJIE.
Bonoouncrka. Aspanus Bojbl. beITOBbIE PUIBTPBHI.
MunepanbHble BOAbL. JJucTriimupoBanHas Boja, €€
MOJIy4eHUE U IPUMEHEHHE.

JlabopaTropHble onbIThl. 21. MccnenoBanue
MMOBEPXHOCTHOTO HaTsKEHUS BOJBL. 22. PacTBopenue
nepMaHraHaTa Kajius WiM MEIHOTo Kyropoca B Boje. 23.
['mapararus 06e3BoxkeHHOTO cynabdara meau (11). 24.
M3rotoBieHNe rUICOBOro oTneyarka. 25. O3HaKoMJIEHHE
C KoJIJIeKIMen ObITOBBIX (puinbTpoB. 26. O3HaKOMIIEHHE C

COCTaBOM MHHepaHBHOﬁ BOJBI.

Xapaxkmepuzosamb cocTaB, PU3NUECKHE U XUMHUECKHE
CBOICTBA, HAXOXAECHHUE B IPUPOJIE U IPUMEHEHUE BOJIBI.
Cocmasnsams MOJEKYIIPHbIE YPAaBHEHUS PEaKIHil,
OTpa)karIINE XUMHUECKHUE CBOMCTBA BOBI.
Yemanasnuseams TpuIMHHO-CIIECTBEHHBIE CBS3U MEXKIY
XUMUYECKUMHU CBSI3SIMU, TUIIOM KPUCTAJIMYECKOMN pEelIeTKH
BOJbI, €€ (PU3NUECKUMH U XMMHUYECKUMHU CBOMCTBAMH.
Buinonnsams pacyeThl 10 XUMHUECKUM (POopMyJiaM U
YpaBHEHHUSAM peaKIuil, MPOTEKAIOIINUX C y4aCTUEM BOJIbI




32 [CanmoreHsl OO01mast XapakTepUCTHKA TAJIOTCHOB: CTPOSHUE aTOMOB; [ Xapakmepuzoeams CTpOCHUE, PU3NICCKUE M XUMUICCKHE
[IPOCTHIE BEIIECTBA U OCHOBHBIE COEIMHEHHUS TaJIOTEHOB, |CBOWCTBA, OJyYEHUE U IPUMEHEHHE raJIOT€HOB C
ux cBoiicTBa. Kparkue cBeneHus o xjope, opome, (hTope UHCIIOIb30BAaHIUEM PYCCKOTO SI3bIKA U S3bIKA XHMHH.
fione. [IpuMeHeHue rajJoreHoB U X COEAUHEHUH B \Hazvieams coeIMHEHUs TaloreHoB 1o GhopMylie U
HapOJIHOM XO3SIHCTBE. cocmagnsims GOPMYIIBI TI0 KX HA3BAHUIO.
JlemoHcTpanuu. OGpasiibl TaJOTEHOB - IPOCTHIX Ycemanasnueams npuYMHHO-CIIEACTBEHHbBIE CBSI3U MEXKTY
BelecTB. B3auMoeiicTBre TraJIoreHOB ¢ HATPUEM, CTPOCHHUEM aTOMa, XUMHUYECKOU CBS3bI0, TUTIOM KPUCTAILIN-
anoMuHueM. BoiTecHeHHe XJ10poM Opoma WiIH ofja U3 [UeCKOM pelleTK rajoreHoB, uX (pU3n4ecKUMH U
aCTBOPOB HUX COJIEH. XMMHYECKHUMHU CBOWCTBAMHU
33  |CoeauHeHus OCHOBHBIE COEIMHEHHSI TAJIOT€HOB: TAIOT€HOBOIOPObL, | Xapakmepuzoéams cOCTaB, PUINIECKUE U XUMUYECKHE
rajoreHOB COJIA TAJIOT€HOBOIOPOJIHBIX KUCIIOT. CBOMCTBA, MOJIYYCHUE ¥ MPUMEHEHUE COCTMHEHUN TAJIOTEHOB
JlemoHcTpanuu. OOpasipl IPUPOIHBIX COCTUHEHHH C HCIIOJIB30BAaHUEM PYCCKOTO SI3bIKA U A3bIKA XUMHUH.
XJiopa. \Hazvieamb cOeTUHEHUS TaJIOTEHOB 110 (hOpMYyJIie U
JlabopaTopHble onbIThL. 27. KauecTBeHHas peakliusa HA |cocmagisams GOPMYIBI IO KX HA3BAHUIO.
raJoOreHUI-MOHBI. Yemanasnueames TpUIMHHO-CIIEACTBEHHBIE CBSI3H MEXKTY
XUMUYECKOHN CBA3BIO, TUIIOM KPUCTAJUIMUYECKOU PEIIETKU
COCIMHEHUH TaJIOTeHOB, X (PU3UUYECKUMHU U XUMUYECKHUMHU
CBOWCTBaMH.
[Iposooumys, Haba0amv U ONUCLIBAMb XUMUYECKUN
SKCIEPUMEHT 110 PACIIO3HABAHUIO TAJIOT€HH/I-UOHOB C
cOOJTII0ICHUEM MPABHII TEXHUKHU 0€3011aCHOCTH.
\BvlnonHsams pacdeThl 10 XUMUYECKUM (hopMyliaM U
YpaBHEHUSIM PEAKIIHH, TPOTEKAIOIINX C YIaCTHEM
COEMHEHUI TaJIOTEHOB
34 [Kucnopon CtpoeHune aToMa 1 aJuIOTPOTHS KUCIIOpOa; CBOMCTBA U |(Xapakmepu3o6amsb CTPOCHHE, aJUIOTPONHIO, (U3HYECKUE U

PUMEHEHHE ero aJNIOTPOITHBIX MOIU(DUKAIHIA.
JlabopaTopHble onbITh. 28. [Tlonyuenue, cobupanue u
pacro3HaBaHUE KHCIOPO/a.

XUMUYECKHUE CBOMCTBA, MOTYyYEHNUE U TPUMEHEHUE
QIUTOTPOITHBIX MOIU(DUKAIINN KUCIIOPO/Ia C UCTIOJIb30BaHUEM
PYCCKOTO $13bIKa U SI3bIKA XUMUHU.

Ycemanasnuseams TpuUMHHO-CIIEACTBEHHBIE CBSI3U MEXKY
CTPOECHUEM aTOMa, XMMUYECKOU CBS3bI0, TUTIOM
KPUCTAINTNYECKON PEIIeTKH KUCIOPO/ia, €ro (PU3NIECKUMU U
XUMUYECKUMH CBOMCTBaMHU.

Buvinonnams pacueThl 0 XUMUYECKUM QopMysiam




YPaBHEHUSAM PEAKLUH, IPOTEKAIOIINX C yUaCTUEM
KHUCIIOPO/Ia.

[Iposooums, Hab10Oamb N ONUCHIEAMb XUMUYECKHHA
SKCIIEPUMEHT 10 MOTYYSHHI0, COOMPAaHUIO U PaCllO3HABAHUIO
KHCJIOPOAA C COOJIIOCHUEM MPaBUJI TEXHUKH 0€30IaCHOCTH.

35  [Cepa, ee pusznyeckue|CTpoeHUE aTOMA U aJUIOTPOIHS CEPBI; CBOIMCTBA U Xapaxmepuzosams CTpOCHUE, AIUIOTPOIHIO, HU3HUECKHE U
1 XUMHYECKUE NpUMEHEHHE POMONYECKOM Cephl. XMMHAYECKHE CBOWCTBA, ITOJyYSHHE U IIPUMEHEHHUE CEPHI C
CBOICTBa JlemoHcTpamuu. B3anMoseiicTBrie cepbl ¢ MeTalIaMi,  [MCIOJIB30BaHUEM PYCCKOTO SI3bIKA M SI3bIKA XUMHH.

BOJIOPOZOM U KHCIIOPOIOM. Yemanaenueams TpUYMHHO-CIEICTBEHHBIE CBSA3U MEXKIY

JlaGopaTtopHubie onbITHI. 29. ['opeHne cepbl Ha BO3yXe M|CTPOCHUEM aTOMa, XUMHYECKOH CBSA3BI0, TUTIOM

B KUCJIOPOJIC. KPUCTAUTUNIECKON PEIIETKH KHCIOPO/a, ero PU3NIeCKUMH U
XMMUYECKIMHU CBOHCTBAMH.
\Buinoninsams pacdeThl 10 XUMHUYECKUM (POpMyIiaM |
YPaBHEHHSIM PEaKIHid, IPOTEKAIOLINX C YIaCTHEM CEpBI.
[Iposooumys, HabaOamv U ONUCLIBAMb XUMUYECKUN
HKCIEPUMEHT MO0 TOPEHUIO Cephl Ha BO3yX€E U B KUCIIOPOJIE C
COOJIIO/ICHIEM TIPAaBUJI TEXHUKH 0€30aCHOCTH.

36 |Coeaunenus cepsl  [Okcuabl cepsl (IV) u (VI); ux nonyuenue, cBoiicTBa u Xapaxmepuzoeams cOCTaB, (PU3NYECKHE U XUMHUECKUE

[IPUMEHEHUE.

CBOMCTBA, IOJIy4€HUE U IPUMEHEHUE COCIMHEHUN CEPBI C
UCITOJIb30BAHUEM PYCCKOTO SA3bIKA U SI3bIKa XUMUMU.
Ha3zvieams coeqUHEHNs cepbl IO HOPMYIIE U COCMABAAMb
(hopMyJIBI IO UX HA3BAHUIO.

Cocmagnsams MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS PEaKIUH,
XapaKTEPU3YIOLIUE XUMUYECKUE CBOMCTBA COCTUHEHU I
CEPBI.

Onucvieamsb IPOLIECCHI OKUCIEHUSA-BOCCTAaHOBIICHNUS,
onpeoenams OKUCIUTEIb U BOCCTAHOBUTEIb 1 COCMABAMb
HJIEKTPOHHBIN OanaHc.

Yemanaenueames TpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
XUMUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PELIETKU
COEAMHEHUH cepbl, UX (PU3MUECKUMH U XUMUYECKUMHU
CBOMCTBAMH.
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CepHast KUCJIOTa KaK
QIIEKTPOJIHT U €
COJIH

CepHast KUCJIOTa KaK AJIEKTPOIUT U €€ COJIH, UX
[PUMEHEHNE B HAPOJHOM XO3sICTBE.

JlemoncTpanuu. O6pasipl IPUPOIHBIX COSAUHEHHUN
cepbl. OOpa3Ibl BAXKHEHIIMX 1T HAPOTHOTO XO3SMCTBA
Cynb(haToB.

JladopaTopublie onbIThl. 30. CBolicTBa pa30aBiIeHHON
CEpHOM KUCJIOTBHI.

Xapaxmepuzosams coCTaB, (GU3NYECKHE U XUMHUECKUE
CBOMCTBA KaK AJIEKTPOJIUTA CEPHON KHUCIIOTHI C
MCII0JIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XHMUHU.
Cocmagnsams MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKLUH,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA COCIMHEHU CEPBI
U CEPHOU KUCIIOTHI.

Onucvieams 00J1aCTU IPUMEHEHUSI CEPHOI KUCIIOTHI B
HapOJIHOM XO3SIICTBE.

[Iposooums, Hab10Oamb N ONUCHIEAMb XUMHYECKHIHA
SKCIEPUMEHT, XapaKTEPU3YIOLIUN XUMUYECKHUE CBOMCTBA
CEpHOM KHCIIOTHI KaK AJIEKTPOJIUTA, C COOIIOCHUEM TTPaBUII
TEXHUKH 0€30MacHOCTH.

\Pacnoznaeamsv cynbhaT-nOHBI.

38 |Cepnas xucnota kak |CepHast KMCJIOTa KaK OKUCIHTENb. [Ipon3BoacTBO cepHolt [Xapaxkmepuzosams CBONCTBA KOHIICHTPUPOBAHHOM CEpHOM
OKHCITUTEIb. KUCJIOTBI U €€ IPUMEHEHHE. KUCJIOTBI KAK OKUCIIUTENS C UCOJIb30BAHUEM PYCCKOTO
[lonyuenue u JlemoHncTpaumnu. BzauMoaencTBue KOHIEHTPUPOBAHHOM  [A3bIKA U SI3bIKA XUMUHU.

MPUMEHEHNE CEPHOU [CepHOI KUCTOTHI ¢ Meibi0. OOyrIuBanue Cocmaensams ypaBHEHHS] OKUCITUTEIIHHO-
KHCJIOTEI. KOHILICHTPUPOBAHHOM CEpHOM KUCIOTOW OPraHUYECKUX  [BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOIO
coenuHeHUi. Paz0aBnenne cepHOl KUCIOTHI. OastaHca.
Onucvleams TPOU3BOICTBO CEPHOU KUCITOTHI.
Bvinonnamo pacueTsl 10 XUMUYECKUM QopMysiaM U
YpaBHEHUSIM PEAKIIMii, MPOTEKAIOIINUX C YYACTUEM CEPHOU
KHCJIOTEI.
\Habniooams v onucviéams XAMUYECKUIN SKCTIEPUMEHT.
39 |A3zot m ero cBoiicTBa |[CTpoeHHE aTOMa B MOJICKYJTBI a30Ta; CBOMCTBA a30Ta KaK |Xapaxmepuzoéams CTpOCHHE, (GU3MICSCKHE U XUMUYCSCKUE

[IPOCTOI'0 BCUICCTBA

CBOMCTBA, MOJIy4YeHUE U MPUMEHEHHUE a30Ta C
HCTIOIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMHUH.
[Ha3zviéams coeqUHEHUs a30Ta M0 GOpMYIIe U cocmasisamy
(hopMyIIBI IO UX HA3BAHMIO.

Yemanasnueames TpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
CTpPOCHHEM aToOMa U MOJIEKYJIbl, BUAOM XUMHUECKOH CBSI3H,
TUIIOM KPUCTAJUIMUYECKOM PEIIeTKU a30Ta U €ro

(i)I/I?;I/ILIeCKI/IMI/I 1 XUMHYSCKHMH CBOHCTBAMHU.




Buinonnsams pacyeThl 10 XUMHUYECKUM (POopMyIiaM H
ypaBHEHHUSM PEaKIiii, MPOTEKAIIINX C YYaCTUEM a30Ta.

40-41

AMMHAK 1 €70
cBolicTBa. Coin
AMMOHUS

AMMMaK, CTpPOCHHE, CBOMCTBA, MMOTyYEeHUE U IPUMEHEHUE.
Conu aMMOHUS, X CBOMCTBA M IPUMEHCHHE.
JlabopaTopHble onbIThl. 31. 3ydyeHue cBOWCTB
amMuaka. 32. Pacrio3HaBanue cojiell aMMOHUS.

\Xapaxkmepuzosams cOCTaB, CTPOCHUE MOJIEKYIIHI,
(u3nYecKre ¥ XUMHYECKUE CBOMCTBA, MOIyYCHUE U
[MPUMEHEHHE aMMHUaKa C MCIIOIh30BAaHUEM PYCCKOTO SI3bIKA U
SI3BIKA XMMUH.

\Hazvieamwb coJld aMMOHHSI 110 GOPMYJIaM Bl COCMABAMb
(hOpMYJIBI IO MX HA3BAHHSIM.

3anucvliéams MOIIEKYISIPHBIC U MOHHBIC YPABHCHHS PEaKIINM,
XapaKTEPU3YIOIINE XUMHUUECKUE CBOMCTBa aMMHaKa U COJIeH
AMMOHHSI.

Cocmasnsims ypaBHEHUS] OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUH C yIaCTHEM aMMHAKa C
TIOMOIIIBIO DJIEKTPOHHOTO OaaHca.

Ycemanasnueams TPUIHHHO-CIICACTBCHHBIE CBSI3U MEXKTY
BUJIAMH XUMUYECKUX CBSA3EH, TUTIAMU KPUCTAJUTMYECKUX
pENIeTOK aMMHUaKa M COJIeH aMMOHUS M UX (PU3NUYCCKUMU U
XUMHYECKUMHU CBONCTBaMH.

[Iposooumvs, HabawOamv U ONUCLIBAMb XUMUYECKUN
DKCIIEPUMEHT IO paclo3HaBaHUIO HOHOB aMMOHHS C
cOOJTII0ICHUEM MPABHII TEXHUKHU 0€3011aCHOCTH.

\BvlnonHsams pacdeThl 10 XUMUYECKUM GopMyiaM U
YpaBHEHUSIM PEAKITUH, MPOTEKAIINX ¢ YIaCTHEM aMMHaKa.

42

OKCHJIBI a30Ta.
A30THAsI KHCJI0TA KaK
HIIEKTPOJIUT, €€
MpUMEHEHHE.

Oxkcuast azota (1) u (IV).

A30THasi KHCJIOTa KaK 3JIEKTPOJIUT, €€ CBOMCTBA U
MpUMEHEHUE.

JlemoncTpanuu. OOpa3ibpl BaXHEHIINX 171 HAPOJIHOTO
X031ICTBa HUTPATOB.

JlabopaTopublie onbIThl. 33. CBolicTBa pa30aBIeHHON
AQ30THOM KHUCIIOTBI

Xapaxmepuzosams coCTaB, PU3NIECKUE U XUMHUIECKHE
CBOICTBA, MOJIYYEHHE U TPUMEHEHUE OKCHJIOB a30Ta C
HCIOJIb30BAHUEM PYCCKOTO SI3bIKA U SA3bIKA XUMHUH.
Cocmasnsams MOJEKYIAPHbIC U HOHHBIE YPAaBHEHUS PEAKIU,
XapaKTEPU3YIOLINE XUMUYECKUE CBOMCTBA OKCHUJIOB a30Ta.
Yemanaenuseams NpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKY
BUJOM XUMUYECKOW CBS3HU, TUIIOM KPUCTAJUIMYECKOM
PEIIETKNA OKCHUJIOB a30Ta U UX (PU3NUYECCKUMH U XUMUYECKUMH
CBOMCTBAMH.

Xapaxmepuzosamwv cocTaB, pU3NYECKNE U XUMHUUECKHE




CBOMCTBA KaK JICKTPOJIUTA, IPUMEHEHHE a30THOM KHCIIOTHI C
WCITOJIb30BAHUEM PYCCKOTO SI3bIKA M SI3bIKA XUMUHU.
3anucvieams MOIEKYISIPHBIC U MOHHBIC YPABHEHHUS PEaKIIUM,
XapPaKTEPU3YIONTNE XMMUYECKHUE CBOMCTBA a30THON KHCIIOTHI
KaK JICKTPOJIUTA.

[Iposooumv, HabarOOamv U ONUCHLIBAMb XUMUYECKUT
SKCIIEPUMEHT, XapaKTEPU3YIOIIMI CBOMCTBA a30THOMU
KHCJIOTBI KaK 3JIEKTPOJINTA, C COOTIOICHUEM MTPaBUIT TEXHUKH
0€3011aCHOCTH.

43  |A30THas KUCI0Ta Kak|A30THasi KUCIO0Ta KaK OKUCIUTeNb. HUTpaThl 1 HUTPUTSHI, |Xapakmepuzoeams a30THYIO KUCIIOTY KaK OKUCIUTENb.

OKHCITUTEIb, €€ npo0JemMa uX COJEPKaHUS B CEITbCKOXO035HCTBEHHON Cocmaensams ypaBHEHUS! OKUCITHTEIBHO-
[OJIy4eHuUE. NpOAYKLMH. A30THbIE y10OpEHUS. BOCCTaHOBUTEJIbHBIX PEaKIMii, XapaKTepH3yIOLIIX
/leMoHcTpanuu. B3auMonelicTBue KOHIEHTPUPOBAHHON |[XMMUYECKUE CBOMCTBA A30THOM KHUCIIOTBI KAK OKHUCIUTEIS, C
A30THOM KHCIIOTHI C MEJIBIO. [IOMOIIBIO 3JIEKTPOHHOT 0 OanaHca.
JlabopaTopHublie onbIThl. 34. B3aumoseiicTeue [Iposooumys, HabaOamv U ONUCLIBAMb XUMUYECKUN
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEbIO. HKCHEPUMEHT, XapaKTePHU3YIOILINIA CBOWCTBA a30THON
KHCJIOTBI KaK OKHCITUTEIS], C COOIIIOICHIEM TPAaBUII TEXHUKU
0€30I1aCHOCTH.

44 |[Docdhop. Ctpoenue atoma u ayuiorpornus ¢pochopa, CBOKWCTBA Xapaxmepu3zoeamsb CTPOCHHE, AJUIOTPONHIO, (PU3UYECKUE U
CoenuHeHNS 6enoro u kpacHoro ¢ochopa, ux npumenenue. OCHOBHbIE [XUMUYECKHE CBOMCTBA, OJIY4YEeHUE U TpUMeHeHHne docdopa
docdopa. coenuHeHus: okcun pocdopa (V) u oprodochoprast C UCIIOJIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMUH.
[TonsiTue o kucioTa, pocharsl. DocopHbie yrnoOpeHus. CamocToAaTeNnbHO onucvisams CBOUCTBa okcuaa dpocdopa (V)
dbochopHBIX JlemoncTpanuu. OOpa3Isl MPUPOIHBIX COSTUHEHUN KaK KHCJIOTHOTO OKCHJa M CBOMCTBa OpTOohochOopHO
yI0OpEHUSX. dochopa. O6paziibl BaXHEHITNX AT HAPOJHOTO KHCJIOTHI.

x03s1cTBa pochaTos.
JIaGopaTopHble onbIThI. 35. Pacnio3snaBanue dochatos.

Unnrocmpuposams 3T CBOWCTBA YPaBHEHHSIMA
COOTBETCTBYIOLINX PEAKLUH.

[Iposooumvs, HabaOamv U ONUCLIBAMb XUMUYECKUN
HKCIEPUMEHT C COOJIIOCHUEM MPaBUIT TEXHUKU
0€30MacHOCTH.

\Pacnoznasams pocdar-uoHsbl.
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Yraepon

CtpoeHue aToMa U aJlJIOTPOIIUs YIJIepo/ia, CBOMCTBA €ro
Mo (UK U UX IPUMEHEHHUE.

lemoncTpanuu. [lornomenue yrieMm pacTBOPEHHBIX
BEIIECTB UJIU ra30B. BoccTaHOBIEHNE MeIU U3 €€ OKCHa
YIJIEM.

JlaGopaTopHble onbIThI. 36. ['OpeHMe yris B KUCIOPOIE.

Xapaxkmepuzosams CTpOCHUE, AITIOTPOINIO, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA, ITOJIYICHHUE U IPUMCHEHHE
aMOp(HOTO YriiepoJia ¥ ero COPTOB C UCIIOJIb30BAHHEM
PYCCKOTO sI3bIKA U A3bIKA XMMHH.

Cpasnueams CTPOCHUE U CBOMCTBA aiMa3a U rpagura.
Onucviams OKACIATEIBHO-BOCCTAHOBUTENIHLHBIE CBOMCTBA
yriaepo/a.

[Iposooumy, Haba0Oamv U ONUCLIBAMb XUMUYECKUT
DKCIIEPUMEHT C COOJTFOICHHEM MTPABHIT TEXHUKH
0€30I1aCHOCTH.
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Okcuabl yriaepoaa

Oxkcuanl yraepoaa (I1) u (IV), ux cBolicta u
pUMEHEHHE.

JlaGopaTopHbie onbIThL. 37. [lonyuenue, cobnpanue u
pacrio3HaBaHME YIJIEKUCIIOro rasa

Xapaxkmepuzosams coCTaB, PU3NICCKUEC U XUMHUICCKHE
CBOWCTBA, MTOJYYCHHE U IIPUMEHEHUE OKCHJIOB YTIIEpO/Ia C
UCIIOJIb30BAHUEM PYCCKOTO SI3bIKA ¥ SI3bIKA XUMUHU.
Yemanaenueams TPUYHMHHO-CIICICTBEHHBIC CBS3H MEXTY
BHJIAMU XUMHUYECKUX CBSI3€H, TUTIAMU KPUCTAJUTHUECKUX
PEIIETOK OKCHJIOB YIJIepo/ia, UX (PU3UYECKUMHU U
XUMHUYECKHUMH CBOHCTBAMH, & TAKXKe IPUMEHEHHUEM.
Cobniooams TipaBUIIa TEXHUKH 0€30M1aCHOCTH MPH
HCIIOJIE30BAHUH IIEYHOT'O OTOIIICHUS.

Oxasviéams TIEPBYIO TIOMOIIIb IIPU OTPABICHUN YTapHBIM
ra30M.

[Iposooumus, HabOOAMb U ONUCHIBAMb XUMUIECKUI
DKCIIEPUMEHT ¢ COOTFOICHUEM MTPABIIT TEXHUKH
0E30IMacHOCTH.
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'YrosbpHasg KUCIIOTa U
ee coJu

'YronpHas kucinoTta. Comu yroiabHOW KHCIOTHI: KAIBIIHT,
coJia, MOTAIll, UX 3HaY€HUE B MPUPOJIE U KU3HU YETIOBEKa.
KecTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHHUSI.
JlemoncTpamuu. OOpa3Ibl MPUPOTHBIX COSAMHEHUI
yraepoja. O0pasipl BaxXHEHIINX KapOOHATOB JJIst
HApOIHOIO X03siCTBA.

JlabopaTopHblie onbIThI. 38. [loyueHue yroapHoM
KHUCIIOTHI M U3y4ueHue ee cBoictB. 39. Ilepexon
kapOoHaTOB B ruapokapooHarsl. 40. Paznoxenue
ruapokapOOHaTa HATPUS.

Xapaxmepuzosamwv cocTaB, PU3NIECKUEC U XUMHICCKHE
CBOWCTBA, MOJyYCHHE U IPUMEHEHHUE YTOJILHOW KUCIOTHI U
ee coseii (kapOoHATOB U THAPOKAPOOHATOB) C
WCIIOJIb30BAaHUEM PYCCKOTO SI3bIKA U SI3bIKA XHUMUHU.
\Unnrocmpuposams 3aBUCUMOCTb CBOWCTB COJIEN YTOJIBHOM
KHCJIOTBI OT MX COCTaBa.

Ob6vscHAmMb, YTO TAKOE )KECTKOCTh BOJIBI.

\Paznuuams BPEMEHHYIO M TOCTOSIHHYFO JKECTKOCTh BOJIBI.
[Ipeonacams criocoObl yCTPAHEHUS KECTKOCTU BOJIBI.
[Iposooumv, HabaOOamv U ONUCLIBAMb XUMUYECKUT
DKCIIEPUMEHT C COOTIOICHUEM MTPABII TEXHUKHU
0E301acHOCTH.

\Pacnosnaséams KapOOHAT-UOHBI.

Boinoninsims pacyeThl 0 XUMHUUECKUM (POpMyJiaM U
YPaBHEHUSIM PEAKIUH, MPOTEKAOIINX C YIaCTHEM
COCIMHEHUH YIIIepoaa.
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KpeMHnii

CtpoeHne aToMa KpeMHUS; KPUCTAJUIMUECKUN KpEMHU,
€ro CBOMCTBA U IPUMEHEHHUE.

Xapaxkmepuzosams CTPOCHNE aTOMOB U KPUCTAJIIOB,
(u3nyeckue 1 XUMHUECKHE CBOMCTBA, MOIy4eHUE U
[IPUMEHEHNE KPEMHUS C UCIIOJIb30BAHUEM PYCCKOT'O SI3bIKA U
SI3bIKA XUMUU.

Ycemanasnuseams TpuYMHHO-CIIECTBEHHBIE CBSI3U MEXKY
CTPOEHHEM aTOMa, BUJIOM XUMUYECKOU CBSI3U, TUIIOM
KpUCTAINTNYECKON PEeIeTKH KPEMHUS, €r0 (PU3NYECKUMH U
XUMUYECKUMHU CBONCTBaMH.

Buvinonnams pacueTsl 0 XUMUYECKUM (QopMysiaM U
YPaBHEHUSM PEAKIUH, TPOTEKAIOIHNX C yYaCTUEM KPEMHMUS U
er0 COSTMHEHUN.
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CoennHeHnsa
KpEMHUS

Oxcuapl kpemHuus (IV), ero npupoaHble pa3HOBUIHOCTH.
CrinkaTel. 3HaU€HHE COSJUHEHNN KPEMHHUSI B )KMBOU U
HEKUBOU IPUPOJIE.

JlemoHcTpanuu. OOpa3Ibl MPUPOIHBIX COSAMHEHUI
KpEMHUS.

JlaGopaTropHbie onbIThl. 41. [lonydeHne kpeMHeBOM

Xapaxmepuzoeams coCTaB, (PU3NYECKHE U XUMHUECKHUE
CBOICTBa, MOJIy4eHUE U IPUMEHEHNE COETMHEHNN KPEMHUS C
MCII0JIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XMMUHU.
Cpasnueamsv TNOKCHU]IBI YIIIEpOAAa U KPEMHHUSL.

Onucvieams Ba)XHENIINE TUIIBI IPUPOAHBIX COEAUHEHUN

KpEMHUSI KaK OCHOBHOTO JIEMEHTA JINTOC(EPHI.




KHCJIOTBI U U3YYCHUC €C CBOICTB.

\Pacnosznasamb CUIUKAT-HOHBI.

50 |Cunukartnas [TonsiTvie 0 CUTUKATHOM MTPOMBIIIJICHHOCTH. Xapaxkmepu3o6amb OCHOBHbBIE CHIIMKATHbBIE MIPOU3BOJICTBA.
NPOMBIIIICHHOCTh  |CTEKII0, IEMEHT, KepaMuKa. \Packpbiéamsb 3HAYCHUE CHITUKATHBIX MAaTEPHAJIOB B HAYKeE,
JlemoncTpanuu. OOpasiibl CTeKIa, KEpaMHUKH, [IEMEHTA. [PHEPreTUKe, MEJUIIMHE U APYTUX 00JIacCTAX.
51 |O606menue mo Teme |YpoK-ynpaKHEHUE C UCTIOIB30BAHNE CAMOCTOSTEIBHON  |[Ip0600umsb OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUH
«Hemeramby pPabOoTHI MO BBHIMOJHEHUIO IPOBEPOYHBIX TECTOB, 33/IaHUN  [TEMBI.
W yIIPaKHEHUM. \Koppexmuposeams CBOU 3HAHUS B COOTBETCTBUH C
UIAHUPYEMBIM PE3YJIbTaTOM.
[Tonyyame XUMUYECKYIO HH()OPMAITUH U3 PA3IMIHBIX
UCTOYHHUKOB.
IIpeocmasnams uHpOpMaImio o Teme «Hemeramisry B BuIE
Ta0JIUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C TPU-
meHeHneM cpeacts KT
52 KontponbHas padota nmo teme «HemeTamib
Tema 4. [IpakTukym 2 «CBoMCTBA coeIMHEHUIT HEMETALIOBY (3 4)
53  |Pemenue Penienne SKCriepuMEHTATBHBIX 33144 TI0 TEME JKCIEpUMEHTAIIBHO UCCIe008anb CBONCTBA HEMETAJUIOB U
HKCIIepUMEHTaNbHBIX [«[loarpymnmna rasoreHoB». UX COCMHEHUH.
3a/1a4 1o Teme \Pewiamsb SKCTIEpUMEHTaNIbHBIE 3a1a4n 110 Teme «[loarpymma
«[Tonrpynmna raJIOreHOBY.
raJIOr€HOB. Obpawamucs ¢ 1abOpaTOpHBIM 000PYIOBAHUEM U

HarpeBaTebHBIMU MPUOOpPaMH B COOTBETCTBHUHU C MIPABHIIAMHU

TEXHUKH 0€30I1aCHOCTH.

\Habnooams 3a CBOINCTBaAMU TaJIOTEHOB, NX COSIUHEHUN U

ABJICHUSIMU, HpOI/ICXO)ISHI_[I/IMI/I C HUMU.

Onucvleamb XUMHUUECKUIN SKCIIEPUMEHT C TOMOILBIO

pYCCKOFO A3bIKA U SI3bIKA XUMHWH.

Dopmynruposams BIBOJBI IO pe3yJbTaTaM MPOBEAECHHOTO

DKCTICpUMEHTA.

Compyonuyams B mpoliecce yueOHOT0 B3aUMOACHCTBHSI IPU
aboTe B rpymnmax.




54  |Pemenue Perienne sKcriepuMEHTAIBHBIX 33144 [0 TEME DKCIIEPUMEHTAIIBHO UCCIe008amb CBOICTBa HEMETAIIIOB U
bKcriepuMeHTanbHBIX («[loarpynma kucmopomay. MX COCTMHEHUH.
3a/a4 10 TeMe \Pewiamsb SKcTIepUMEHTaIbHbBIE 3a1a4n 110 Teme «[loarpymma
«[Toarpymnma KHCIIOPOZA».
KHCIIOPOJIay. Obpawamuvcs ¢ 1abOpaTOPHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU IPHOOPAMHU B COOTBETCTBUU C IIPABUIIAMHU
TEXHUKHU 0€3011aCHOCTH.
Habnio0ams 3a CBOWCTBaMU CEPBbI, €€ COSTUHEHUH U
SIBJICHUSIMH, TIPOUCXOJISIIIIUMH C HUMH.
Onucvisams XAMUYECKUH SKCIEPUMEHT C TIOMOIIBIO
PYCCKOTO SI3bIKA U SI3bIKA XMMUH.
Dopmynuposams BBIBOABI 110 PE3YJIbTaTaM IIPOBEICHHOTO
HKCIIEPUMEHTA.
Compyonuuamy B Iporiecce yueOHOTO B3aUMO/ICHCTBUS TIPH
aboTe B rpymnmnax
55  [[lomyuenue, [Tony4yenue, cobupaHue 1 pacrio3HaBaHHE Ia30B [onyuam », cobupam b U pacnosnasams BOJOPO/,
coOupanue u KHCIIOPO, aMMHAK U YTIIEKUCIIBIH ras3.
pacrio3HaBaHUe Obpawamuca ¢ 1abOpaTOpHBIM 000PYAOBaHUEM U
ra3oB. HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBHUH C TIPABUIAMU

TEXHUKH 0€30MacHOCTH.

\Habnto0ams v onucvlgams XAMHYECKUH SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOJBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
DKCIIEPUMEHTA.

Compyonuuams B TIpoliecce Y4eOHOTO B3aUMOJICHCTBUS MTPH

aboTe B rpymnmnax.

Tema 5. KpaTkue cBeeHns1 06 OpranHn4ecKux coenHeHusix (6 )




56-57 [YrieBogopo bl Heoprannueckue U OpraHu4ecKue BEIeCTBa. Xapaxmepu3zoeamb 0COOEHHOCTH COCTaBa U CBOMCTB
YrneBonopoasl. MetaH, 3TaH, IpoNaH Kak Mpe/lelbHble  |OPTaHUYECKUX COeIUHEHUM.
YIIIEBOIOPOAbl. DTHIEH U alleTUJIEH KaK HenpeaenbHble  |Paziuuams NpeelibHbIE U HENPEIEIbHbIE YTIIIEBOJOPOIbI.
(HeHachIILIEHHBIE) yTIIeBOI0poabl. ['openue \Hazvieamw v 3anucvieams GopMyIibl (MOJIEKYISIPHBIE U
yriaeBo10poAoB. KauecTBeHHbIE peakiuy Ha CTPYKTYpHBIE) BaXKHEUIINX MIPEACTaBUTEIIEN YTIIEBOIOPOIOB.
HenpeaeNnbHble coeAnHeHus. Peakuus neruapupoBanus. |[[Ipednazame S5KCIEPUMEHT IO PACIIO3HABAHUIO COSTMHEHUN
JlemoHcTpanuu. Mojienu MOJIeKyJl METaHa, 3TaHa, HEIPEIEIbHOIO CTPOESHHUS.
MporaHa, STUJICHA U arleTuiieHa. Bzaumoseiicteue \Habniooams 3a X0I0M XUMUYECKOTO SKCTIEPUMEHTA,
pTHIICHa ¢ OPOMHOM BOJIOW M paCTBOPOM IEPMAHTaHATa  |OMMCHIBAThH €TO U JINATh BHIBOJIBI HA OCHOBE HAOIIOCHUH.
Kaus Qukcuposams Pe3yabTaThl IKCIEPUMEHTA C TIOMOIIBIO
PYCCKOTO S3bIKa, a TAKXKE C TIOMOIIBI0 XUMHUYECKUX (HOopMyIT
Y ypaBHEHUM.
58-59 |Kucnoponcoaepxar [DTUIOBBIA CIUPT, €r0 NOITY4YeHUE, IPUMEHEHHUE U Xapaxkmepuzoeamsb CIUPTHI KaK KUCIOPOACOAEPKAIIHE
1€ OpraHuYecKue dbusnonorunueckoe nencTeue. TpexaroMHbINA COUPT OpraHUYECKUE COCTUHEHUSI.
COCTMHECHUS riviepuH. KauecTBeHHas peakiivs HA MHOTOAaTOMHbBIE Knaccugpuyuposams ciupThl 10 ATOMHOCTH.
CIIUPTHL. YKCYCHas1, CTEapUHOBAsl U OJICMHOBAsI KUCIOTHI — |Ha3zwbieams peACTaBUTENEH OJJHO- U TPEXAaTOMHBIX CIIUPTOB
MpeJICTaBUTENN Kilacca KapOOHOBBIX KUCIIOT. JKUpHI. U 3anucbiéams UX (HOPMYIIbL.
Mpina. Xapakxmepu3zoeams KUCIOTHI KaK KUCIOPOICOAEPKAITNE
JlemoHcTpanuu. O0mrie XUMHUYECKHE CBOMCTBA KUCJIOT —|OpraHUYECKHUE COETUHEHUSI.
Ha IpUMeEpe YKCYCHOM KucnoThl. KauecTBeHHas peakuus |Haszvieams npeAcTaBUTENCH NPEIEIbHbIX U HEMPEAEIbHBIX
Ha MHOTOAQTOMHBIE CITUPTHI KapOOHOBBIX KUCJIOT U 3aNUCbI8anb UX GOPMYJIbL.
Xapaxmepuzosamu KUpbl Kak CI0KHBIE 3QUPHI, @ MbLIa —
KakK COJIM KapOOHOBBIX KHCIIOT.
60-61 |Azorcomepkame |AMUHOTpYyNIa. AMUHOKHCIOTEL. AMUHOYKCYCHAs Xapaxmepu3zoéams aMUAHBI KaK COJIep>Kalllue aMUHOTPYIIITY
OpraHUYEeCKHe kucyioTa. benku (mpoteunsl), X GYHKIMH B )KHBBIX OpTraHUYECKUE COCTMHEHUSI.
COCTMHEHUS oprann3max. KauecTBeHHbBIE peaKkIIMK Ha OEIKH. Xapaxmepu3o6ams aMAHOKHCIIOTHI KAaK OPraHUYECKHE

JlaGopaTtopHbie onbIThl. 42. KauecTBeHHBIE peaKIIMKU Ha
Oenku

aM(doTepHBIC COSAMHEHUS, CTOCOOHBIE K PEAKITHSIM
[MOJIMKOHACHCAITIH.

Onucvleams TpU CTPYKTYPBI OCTKOB U UX OMOJTOTUIECKYIO
pOJIb.

Pacnoznasams 6K C TOMONIBIO IIBETHBIX PEAKITUIN

Tema 6. O60o01meHne 3HAHNT MO0 XUMUH 32 KypC 0CHOBHO# 1mKkoJibl. [ToaroroBka k OI'D (9 1)
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[leproanueckuit
3aKOH U
[lepuonnueckas
cuctema /JI. 1.
MenzeneeBa B CBETE
TEOPUHU CTPOECHUS
aToMma.

[lepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xumMudeckux djemMeHToB 1. Y. Menneneera. ®uzndeckuid
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOAA
Y rpyIIbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
AIIEMEHTOB M X COCJIMHEHUH B IEPHOJIaX U IPYIINax B
CBETE MPEACTaBICHUI O CTPOEHUHM aTOMOB 3JIEMEHTOB.
3nauenue [leproanueckoro 3akoHa.

[ Ipeocmasnsame nadopmMaruio mo reme «llepuonnyeckuit
3akoH U [lepunoanueckas cucrema [[. . MenneneeBa B cBeTe
TEOPUH CTPOCHUSI aTOMa» B BHJI€ TAOJIHI], CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4HcIie ¢ npumeHenreM cpeacts MKT.
\BbinoiHsams TECTOBEIC 3aJJaHMS 110 TEME.

63 Buasl xumudeckux |Buabl XUMHUYECKUX CBs3€d M THUIIBI KPHCTAIIMUYECKUX [ Ipeocmasnsams MHGOPMALHIO 110 TeMe «Buabl XUMUYECKUX
CBS3EH U TUIIBI pemeTok. B3auMoCBA3b CTPOEHUS U CBOMCTB BEILIECTB. CBSA3EH M TUIIBI KPUCTANIMYECKUX pelIeTOK. B3anMocssA3p
KPUCTAJTINYECKUX CTPOEHUS U CBOICTB BEIIECTB» B BUI€ TaOJIMIL, CXEM,
[pEILIETOK. OIOPHOI'0 KOHCIIEKTA, B TOM YHUCIIE C IPUMEHEHUEM CPEICTB
B3auMocBs3b NKT.

CTPOEHUS U CBOWCTB \Bvinonnsams TECTOBBIE 3aJJaHUS 110 TEME.
BELIECCTB.

64 [Knaccudukanus Knaccudukanus XMMHUUECKUX peaklui o pa3auuHbIM  |[I[pedcmasname nnpopmanuto o teMe «Kiaccupuxanms
XUMHYECKHUX MpU3HAaKaM (YUCIIO U COCTAaB pearupyromux u XUMHYECKHUX PEAKIUH [0 pa3IN4HbIM IIPU3HAKAM.

[pEAKLIHIL 1O 00pa3yromuxcs BEIeCTB; HAIMUKE TPpaHuIlbl pa3aena (a3;(CKopocTh XUMHUUECKUX PEAKIIHi» B BUJIE€ TAOJHII, CXEM,
pa3IMYHbIM TETI0BON 3(PPEKT; N3MEHEHHE CTETIEHEH OKUCIIEHUS OIIOPHOI'0 KOHCIIEKTA, B TOM UUCIIE C IPUMEHEHNUEM CPEICTB
[IPU3HAKAM. ATOMOB; UCII0JIb30BAHUE KATAIN3aTOPA; HAIIPABJICHUE NKT.
CkopocTb npoTtekanus). CKOpOCTh XUMHUECKUX PEAKLU U \Bvinonnsams TECTOBBIE 3aJaHUS 110 TEME
XUMHYECKHUX (bakTopbl, BIUAIONINE Ha HEE.

CaKLMi.

65 |duccomnmarus DNEKTPOIUTHYECKAs JUCCOLMAIUS KUCIOT, OCHOBaHUM, | Xapakmepuzosams 001111€e, 0COOCHHbIE U NHIUBUAYAIbHbBIE
DIIEKTPOJINTOB B cosieil. loHHbIE ypaBHEHUS. Y CIIOBUS IPOTEKAHUS CBOMCTBA KMCJIOT, OCHOBAaHUH, COJIEH B CBETE TEOPUU
BOJIHBIX pacTBOpax. [peakuuit oOMeHa /10 KOHIIA. DIIEKTPOIIUTUYECKON TUCCOLIUAIUH.
loHHbIE ypaBHEHUS Apeymenmupoeams BO3SMOKHOCTb IPOTEKaHMSI XUMHUYECKHX

CaKIIMil. €aKIMil B pACTBOPAX JIEKTPOJIMTOB, HCXOJIsI U3 YCIOBUM.

66 |OkuciauTENBHO- OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. Xapaxkmepu3o6amb OKACIUTEIbHO-BOCCTAHOBUTEIbHBIE
BOCCTaHOBUTENbHbIE |[OKUCINUTEh, BOCCTAHOBUTEIh peaKkinu, OKUCIUTENb U BOCCTAHOBUTEITb.
peakuuu Omauyame 3TOT TUN peakUii OT peakuii oOMeHa.

3anuceieams YpaBHCHH OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaxunﬁ C MOMOMIBIO SJICKTPOHHOT'O Oananca.
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Knaccudukamus u
CBOMCTBA

[IpocThie U CloKHBIE BEecTBa. MeTauibl U HEMETaJUIbL.
CocraB, ki1accuukamnus u o0Ire XUMHIESCKHE CBOMCTBA

[Knaccugpuyuposams HeOpraHUIECKUE BEIIECTBA IO COCTABY
1 CBOHCTBaM.

HEOPTraHUYECKUX OKCHJIOB U TMJIPOKCHUJIOB (OCHOBAHUM, KUCJIOT, [ Ipusooums IpUMeEpPHI NPEACTABUTENEH KOHKPETHBIX KIacCoB
BCILIECTB. amMdoTepHBIX THAPOKCHIOB), coiu B cBere TOL. Y TPYIII HEOPTAaHUYECKHUX BEIIECTB.
68 [Tpenunr- Tpenunr-rectupoBanue no Bapuantam ' MA npouutsix  |Buinoanams tectsl B popmare OI'D 3a Kypc OCHOBHOM

TECTUPOBAHUE 110
Bapuantam [ 1A
MPOLLIBIX JIET U
JIEMOBEPCHHU.

JICT U J€MOBCPCHU.

IIKOJIBL.

AZIEKBaTHO OyeHueams CBOU YCIIEXH B OCBOCHHHU Kypca
OCHOBHOM IIIKOJIBI.

ApPryMEHTHUPOBAHHO 6b16upams BO3MOXKHOCTb caun OI'D
110 XUMHH.

I Ipoeyuposams cOOCTBEHHYIO 00pa30BaTEIbHYIO
TPAaCKTOPUIO 110 M3YUYCHHIO XUMHH B CPEJTHEH IIKOJIE.




Onuncanme MaTepuaJbHO-TEXHUYECKOT0 obecneyeHusi 00pa3oBaTeJIbHOI0 Mpouecca.
YMK O.C. I'abpuensua. Xumus (8-9):

1. I'abpuensn, O.C. Xumus. 8 kiacc : yueonuk / O.C. T'abpuensH. — 7-¢ usfm., ucnp. — M. :
Hpoda, 2018. — 287, [1] . : nn. (Homep B penepanbHoM nepedne 1.2.4.3.1.2)

2. I'a6puensn, O.C. Xumus. 9 kiace : yueonuk / O.C. T'abpuens. — 6-¢ uzj., crepeotuir. — M. :
Jpoda, 2018. — 319, [1] c. : ui. (Homep B dheaepanbHoM nepeune 1.2.4.3.1.3)

3. I'abpuensn, O.C. 8-9 ki. Meroauueckoe mocobue / O.C. IN'abpuensu, A.B. Kymosa. — 4-¢

u3., crepeoruit. — M. : [lpoda, 2017. — 222, [2] c.

NudopmamnmoHHbie cpeacTBa

HHTepHeT-pecypchbl Ha PYCCKOM SI3bIKE

1. http://www.alhimik.ru TlpencraBiaeHbl pyOpPHKH: COBETBHI AOMTYPHEHTY, YUYUTEIIO XHMUH,
CIIPaBOYHUK (OYCHb OOJIbIIAs 1MOJ0OPKA TAOJHUI] U CIIPABOYHBIX MATEPHAJIOB), BEcesias XUMHS, HOBOCTH,
OJIMMITHA[IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHX CBEICHUH).

2. http://www.hij.ru Xypuan «Xumust U )KU3HB» MMOHATHO ¥ 3aHUMATEJIbHO paccKa3biBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTponHbIil KypHaT «XUMHKH W XUMHSI», B

KOTOPOM IIPEJCTABICHO MHOKECTBO OIIBITOB IO XMMMH, 3aHUMATEIbHOM HHGpOpMAalMHU, MO3BOJISIOIIEH
yBJI€4Yb YYEHUKOB DKCIIEPUMEHTAIBHON YaCThIO NIPEAMETA.

4, http://c-books.narod.ru BceBo3aMoskHas TuTepaTypa o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHOe u3IaTENBCTBO Y4eOHOIW JsmTeparypbl. HoBHHKH
HAYYHO-IIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT IO XMHH.

6. http://1september.ru Xypuan s yuurenedi ¥ He TONbKO. Bonblioe koiauyecTBO paboOT
YYCHUKOB, B TOM YHCIIC U HCCIICOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJBHBIA MTOPTAJI CO CCHUIKAMU
Ha 00pa30BaTe/IbHBIC CAUTBI 10 XUMHUH.

8. www.periodictable.ru COopHuK cTaTeli O XUMHUYECKUX ODJIEMEHTaX, HIUIIOCTPUPOBAHHBIHM
IKCIICPUMEHTOM.

HNHTEepHET-pecypc HA AHTIIMMCKOM SI3bIKE
http://webelementes.com ComepXUT UCTOPUIO OTKPBITHS W ONKMCAHHE CBOMCTB BCEX XUMHYECKUX
3JIEMEHTOB.
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IIJIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUSA

BbinycKHUK HAy4YHMTCS:

* Ha3blBaTh XMMUYECKHE 3JIEMEHTbl U XapaKTEepHU30BaThb UX Ha OCHOBE IOJIOKEHHUS B
Ilepuonnueckoi cucreme;

* (GOpMyNIUpPOBaTh U3yYEHHbIC IIOHATHS: BEILECTBO, XMMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHUOH, IPOCTOE M CJIOYKHOE BEILECTBO, XMMHUYECKasl peaklys, BUJbI
XUMHUYECKHX pPeakUuil U T. I.;

 OompenenaTe Mo (opMyliaM COCTaB HEOPraHMYECKHMX W OpPraHMYECKUX BEIIECTB,
yKa3bIBaTh BAJICHTHOCTH aTOMOB XMMHUUYECKUX JIEMEHTOB WU CTEIIEHH UX OKUCIICHUS;

* pa3BACHATH HHPOPMALIHIO, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (OPMYIIbI U yPAaBHEHUS;

* KJIaccU(UIMPOBATh IPOCTbIE (METaUIbl, HEMETasllbl, 0JIArOPO/AHbIE I'a3bl) M CIOXKHbBIE
BemiecTBa (OMHApHBIE COCTUHEHMS, B TOM YUCIE U OKCHBI, a TaKXKE THIPOKCUABI — KUCIOTHI,
OCHOBaHHUs, aM(OTEpHbIE THAPOKCHUIBI U COJIHN);

« ¢opmynupoBath llepuoanueckuii 3aKoH, OOBACHATH CTIPYKTYpy M HWH(POPMAIHIO,
koTopyto Hecer Ilepuoamueckass cucrema xumudeckux snemeHtoB Jl. M. Menzeneesa,
packpbiBaTh 3HaueHHe [leprnoaudeckoro 3aKoHa;

* XapaKTepU30BaTh CTPOEHHE BEIIECTBA — BHUJAbl XMMHUYECKMX CBS3€M U TUIIBI
KPUCTAITIMYECKUX PELIETOK;

* ONHCHIBATh CTPOEHUE ATOMOB XMMHUYECKHUX 3JeMeHTOB Ne 1-20 u 26 u otobpaxkarh UX C
IIOMOIIBIO CXEM;

* COCTaBIATH (OPMYJIBI OKCHIOB XHUMHUYECKHUX OHJIEMEHTOB M COOTBETCTBYIOILUX UM
TUIPOKCUJIOB;

* 3aIMCHIBaTh CTPYKTYpPHbIE (OPMYJIBI MOJEKYJISPHBIX COEAMHEHMH U (HopMyJIbHBIE
€MHMIIBI HOHHBIX COEJUHEHUH 110 BAJIGHTHOCTH, CTETIEHSIM OKHCIEHMSI UJIU 3apsiiaM HOHOB;

* (OpMyNIHUpOBaTh OCHOBHBIE€ 3aKOHbl XMMHUM — IIOCTOSHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPaHEHUSI MAacChl BELLIECTB, 3aKOH ABOraipo;

+ (OopMynHUpOBaTh OCHOBHBIC IIOJIOKEHUSI ATOMHO-MOJICKYJSIPHOTO YYEHHMs M TEOpHUHU
AIIEKTPOJINTUYECKON TUCCOLMALUY;

* OIpEaeIATh NPU3HAKH, YCIOBUS IPOTEKAHUS U MPEKPALICHU XUMUYECKUX PEaKIHii;

* COCTaBJSTh MOJIEKYJISIPHBIE YpPAaBHEHUS XUMHUYECKHX pEaKLUUH, [OATBEPKIAIOIINX
o0mye XMMUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB M OTPAXKAIOLIUX
CBSI3M MEXKY KJlacCaMH COEINMHEHMIA;

* COCTaBJISITh YPAaBHEHHUS PEAKIMI C yYaCTHEM IJIEKTPOJIIMTOB B MOJIEKYJISIPHOM U HOHHOM
BUJIAX;

* ONPEAENATh 10 XMMUYECKUM YPAaBHEHUSIM IPHUHAUIEKHOCTh PEAKINM K ONPENEICHHOMY
TUITY WK BUJLY;

* COCTaBJIATh YPAaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PpEAaKUUi C TOMOILUBIO
MeTO/1a 3JIEKTPOHHOT0 OajaHca;

* IPUMEHATH IIOHATHS «OKUCJIEHHME» M «BOCCTAaHOBJIEHUE» [UISI XapaKTEPUCTUKH
XUMHYECKHUX CBOMCTB BEILECTB;

* ONpPENENATh C MOMOIIBI0 KAaYeCTBEHHBIX PEAKUMH XJIOpUI-, CyiabdaT- U KapOOHaT-
AQHUOHBI M KATHOH aMMOHHUS B PacTBOPE;

* OOBSCHATH BIMSHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEAKLIUH;

* XapakTepHU30BaTh IOJIO)KEHHE MeETalJIoB U HeMmeTasioB B [lepuoguueckoil cucrteme
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAIJIOB, 00IIKE (PU3NUECKUE U XUMUYECKHE CBOMCTBA;

* O0BSACHATHP MHOTOOOpa3he MPOCTHIX BEUIECTB SIBJICHHEM aJUIOTPOINUU U YKa3blBaTh €€
NPUYHHBI,

* paznIuyaTh TUAPO-, THUPO- U DJIEKTPOMETAILUTYPrU0 M WIUIIOCTPUPOBATh UX MpPUMEpPaMH
MPOMBIIIJICHHBIX CIIOCOOOB MOTyYEHHS METAJUIOB,;

» naBaTh oOuIyt0 xapaktepucTuky anemeHtoB |, Il, VII A rpynm, a Takxke Bomopona,
KHCJIOPO/Ia, a30Ta, cepbl, pocdopa, yriaepona, KpeMHUS 1 00pa30BaHHBIX UMU IIPOCTHIX BEIIECTB
U BOXHEUIINX COEIUMHEHMH (CTpOeHMEe, HAXOKIEHHE B NPUpOJIE, MOIydeHHe, (U3ndecKue u



XUMHYECKHE CBONCTBA, IPUMEHEHHE);

* OIMHCHIBATH KOPPO3HUIO METAJUIOB U CIIOCOOKI 3aIIUTHI OT HEe,

* IPOU3BOJUTH XHMHUYECKHE pacyeTbl C KCIOJb30BAaHUEM IMOHITHIA «MaccoBas OIS
BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJSIPHBIH 00BeM» 1o Qopmynam u
YpaBHEHUSAM pEaKIuii;

* OMHCHIBATH CBOWCTBA U MPAKTHUYECKOE 3HAYCHHUE N3YUCHHBIX OPTaHUYECKUX BEIIECTB;

* BBIMOJHATH  OOO3HAUYEHHbIE B MpPOrpaMMe  OKCIEPUMEHTHI,  PaclO3HaBaTh
HEOPraHMYECKUE BEIIECTBA 10 COOTBETCTBYIONIUM PU3HAKAM;

 co0OJIr0/1aTh MpaBmiia 0€30MacHOM pabOThl B XUMHUYECKOM KabuHeTe (j1abopaTopun).

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

» Xapaxmepuzoeams ocHo8Hble MemoObl NOZHAHUSL XUMUYECKUX 00beKkmos: HabooeHue,
uzmepetue, IKChepUMeHm, MOOeIUposanue.

» Pasnuuame xumuueckue oovekmul (6 cmamuke):

- Xumuueckue dj1emMeHmyl U npocmole 8eecmed;

- Memannvl U HeMemaivl U XapaKmepuzosams OMHOCUMENbHOCHb NPUHAOLEHCHOCHU
Makux o6veKmos K mou uiu UHOU epynne;

- OpeaHuveckue u HeopeaHuyecKue coeOUuHeHUs,

- 2uOpoKcudvl  (Kuciopoocooepicawjue  KUCIOMbl,  OCHOBAHUS,  ampomephbvie
2UOPOKCUODL);

- OKCcuObl  Heconeobpazyiowue U  coreobpasyrwue  (KUCIOMHble,  OCHOBHbIE,
amgpomepnuie);

- BANIEHMHOCMb U CMeNneHb OKUCIeHUs,

- cucmemamuyecKue u mpusUAIbHble MepMUHbl XUMUYECKOL HOMEHKAIAmypbl,

- 3HAKOBYIO CUCMeEMY 6 XUMuu (3HAKu u Qopmyavl, UHOEKCbl U KodPduyuenmsl,
CMPYKMYpHblEe U MOAEKYIApHble (QOopMYIbl, MONEKVIAPHblEe U UOHHblE YPAGHEHUs peakyul,
NOJHble U COKpAWEHHble UOHHble VPABHEHUS peakyull, mepmoxumuyecKue ypasHeHus, 000-
SHAYeHUs. CMeNneHu OKUCTIeHUS U 3apsi0d UOHA 8 (hOPMYIE XUMUUECKO20 COCOUHECHUS).

o Paznuuame xumuueckue o6vekmol (6 OuHaAMUKe):

- @Qusuueckue u xumuieckue CmopoHsbl NPOYECCO8 PACmMEOPeHUss U OUCCOYUAYUU,

- OKUCTUMENbHO-80CCMAHOBUMENbHbIE PeAKYUU U PeaKyuu 0OMeHd,

- cxembl U YPABHEHUS XUMUYECKUX PeaKyull.

» Coomnocums:

- IK30mMepMuvecKue peakyuu U peaKyuu 2opeHus;

- Kamanumudeckue u (hepMeHmamusHble peaKyuu,

- Memall, OCHOBHbIU OKCUO, OCHOBAHUE, COJIb,

- Hememai, KUCTOMHbBIN OKCUO, KUCTIOMA, COJlb,

- cmpoeHue amoma, 6U0 XUMUYECKOU CBA3U, MUn KPUCMALIU4ecKol peuemxku u
Quzuueckue ceolcmea sewecmed,

- Haxodicoeuue 31eMeHMO8 8 NpUpPoOe U NPOMbILULIEHHbIe CHOCOObL UX NOJIYYeHUs,

- HeobXoO0UMOCHb XUMUYECKO20 NPOU3B00CmEd U mpebo8aHuil K oxXpame oKpyicaroujet
cpeovbl;

- HeobXoO0uMoCmb NPUMEHEHUs. COBPEMEHHBIX Beuecmas U MAmepuailos U mpedosanus K
coepediceHUo 300p06b3lL.

* Buliosucamev u 3KChepuMeHmanbHO Nposepsimb SUNOMe3bl 0 XUMUYECKUX CE8OUCMBAX
eewecms Ha OCHO8e UX COCMasa U CMPOEHUs U NPUHAONIEHCHOCU K ONpeOeseHHOM) KIACCy
(epynne) sewgecms.

* Ilpocnosuposams  cnocobHocmv — Gewjecmea  NPOAGIAMb  OKUCTUMENbHbIE — UTU
B0CCMAHOBUMENbHBIE CEOUCMBA C Y4emoM CMeneHell OKUCIEHUSI dNEMEHMO8, 8X00SUUX 6 e20
cocmas, a makdxce HNPOOYKMO8 COOMEEMCMEYIOWUX OKUCTUMETbHO-80CCMAHOBUMENbHBIX
peaxkyuti.

« Cocmaename  ypasHeHusi peakyuil ¢ ydyacmuem MUNUYHBLIX — OKUCAUmMeneu U
soccmanosumeneti Ha OCHO8e 21eKMPOHHO20 OANAHCA.



« Onpedensims  BO3MONCHOCMb — NPOMEKAHUS  XUMUYECKUX — peakyull HaA  OCHO8e
INEKMPOXUMULECKO20 PAOA  HANPANCEHUU MEmAanios, paod 21eKmpoompuyamenbHoCmu
HeMemannios, madauybl pacmeopumMoCmu U ¢ Y4emom YCl08Ull UX NpoeoeHUs.

* IIpoooumu pacuemvi no XUMUYECKUM POPMYNAM U YPAGHEHUAM.

- 0115 861800A (YOPMYIbL COCOUHEHUSL NO MACCOBLIM QO0JAM DJIEMEHMO8;

- N0 NpucOMOGIEHUI0 PACMBOPA C UCNONb308AHUEM KPUCALIOSUOPAMO8;

- N0 HAX0JCOeHUIo 00U 8bIX00A NPOOYKMA PeaKyuu no OMHOUEHUIO K MeopemuiecKu
B03MONCHOMY,

- ¢ ucnoavzosanuem npasuna I eti-/lloccaka 06 00beMHBIX OMHOWEHUSX 2A308;

- C UCNONIB308AHUEM NOHAMUL KKMOIbY», KMMOJIbY, «4UCI0 A802adpoy,

- O MEePMOXUMUYECKUM YPABHEHUSIM PeaKyUl.

 IIpo6ooumv xumuueckuii KCNEPUMEHM C HEeYKOCHUMENbHbIM COONI00eHUeM Npasui
MeXHUKU 6e30NACHOCMIL:

- N0 YCMAHOBIEHUI0 KAYeCMBEHHO20 U KOIUYECMBEHHO20 COCMAB8A COeOUHEHU,
- Npu GbINOIHEHUU UCCIEA08AMENbCKO20 NPOEKMA,
- 8 0OMAWHUX YCILOBUSX.

 Ucnonvzosams npuobpemenHvle Kiouesble KOMnemeHyuu OJisk 8bINOJHEHUS. NPOEKMO8 U
VUeOHO-UCCIe008aMENbCKUX 3a0aU NO U3YHUEHUIO C8OUCME, CNOCOO08 NOLYYeHUsl U PACNO3HANHUS
seuecms.

* Onpedenamv  UCMOYHUKU — XUMUYECKOU  UHpopmayuu, npeocmasisms  CRUCOK
UHGOPMAYUOHHBIX  pecypco8, 6 MOM 4ucie U HA UHOCMPAHHOM S3blKe, 20MOBUNb
UHGOPMAYUOHHBLI NPOOYKM U NPE3EHMOBAMb €20.

* OOvekmusHO OYeHUu8amb UH@OOPMAYUIO O Bewecmeax U XUMUYECKUX NpoYeccax,
KPUMU4eCKU OMHOCUMbC K NCEBOOHAYYHOU UHGOpMayuu, Hed0OpOCO8eCmMHOU peKiame 6
cpeocmeax MaccoBotll uHpopmayuu.

« Cozoasams mooenu u cxemvl 01 peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0aY.



