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MNOACHUTEJIBHASA 3ANNUCKA

Pabouass mporpamma Kypca XHMHHU JJisI OCHOBHOUW IIIKOJIBI
pa3spabotaHa B cCOOTBEeTCTBHH C DenepalibHBIM TOCYdapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHAApTOM O0IIeT0 oOpa3oBaHus. B Heil Takke
YUHUTBIBAIOTCSI OCHOBHBIC WJICU W TIOJIOKEHUS [IporpamMMel pa3BUTHS
1 (popMHUPOBaAHUST YHUBEPCAIIBHBIX YYCOHBIX JCHCTBUN JIJISI OCHOBHOTO
oOmrero oOpa3oBaHwUs.

Y4eOHO-METOIUYECKUM KOMIUIEKT JIsI U3YYEHUs Kypca
XUMHUH B 8—9 Kilaccax, CO3JaHHBIM aBTOPCKUM KOJJICKTHBOM
non pykoBosictetoM O. C. TabpuensiHa, COAEPKUT, KpOMe
YYEOHBIX TOCOOUMN, Yy4YeOHO-METOJIUYECKUE ¢ JUJAKTHYECKUE
nmocoOusi, TeTpaad JJII  BBIIIOJHEHHUS  J1a0OpAaTOPHBIX |
OpakTHYeCKuX paboT U ap.

B cooTBeTCTBHH C 3THUMH JIOKYMEHTaAMU OOyYarolIuecs
JIOJDKHBI  OBJIQJIETh TIPpHEMAMH, CBSI3aHHBIMH C OIIPEACIICHHEM
MOHSITHUI: OrpaHUYHUBATh WX, ONHUCHIBaTh, XapaKTepU30BaTh H
CcpaBHMBaTh. Tak Kak XHMHsI — HayKa OSKCIEpUMEHTalbHasl,
oOyuJaromuecsi JIOJKHBI OBJIaJIETh TaKUMHU [O3HABATEIbLHBIMU
Y4€OHBIMHU  JICUCTBUSIMH, KaK JOKCIOEpPUMEHT, HaOJI0/IeHuE,
W3MEpeHue, OMNHUCaHUe, MOJISJIMpOBaHHE, THUII0OTe3a, BBIBOA. B
mpoliecce HU3Y4YEeHHsI Kypca y OOydYaroUIMXCs MOPOJIOIKAIOT
(popmupoBaTrbcsi  yMEHHUSI  CTaBUThb  BOIIPOCHI,  OOBSICHSTH,
KJ1accupuIUpoOBaTh, CpaBHUBATD, onpenensiaTh UCTOYHUKU
nHpopmManuy, nOOoJy4YaTb W  aHAJIU3UpPOBaTh €€, TOTOBUTH
WHPOPMALITMOHHBIM  MPOJYKT, MPE3EHTOBAaTh €ro U  BECTHU
nuckyccuto. Cre1oBarenbHO, A TEIbHOCTHBINA MOIX0 B U3YUYECHUU
XUMHU CIIOCOOCTBYET AOCTHIKCHHUIO JUYHOCTHBIX, MPEAMETHBIX U
MeTarpeAMETHBIX 00pa30BaTEeIbHBIX PE3YJIHLTATOB.

B ocHOBY Kkypca MOJ0XEHbI CIEAYIOIINE HAEH:

= MaTepualiIbHOE €JIMHCTBO U B3aUMOCBSI3b OOBEKTOB U
SIBIICHUUW TPUPOIHI;

= Beaylllasi poJib TEOPETUUECKUX 3HAHUHN JJII OOBSICHEHUS U
IIPOTHO3UPOBAHUS XUMHYECKHUX SIBJICHUH, OLICHKU ux
MPaKTUYECKONW 3HAYMMOCTH;

= B3aUMOCBSI3b KAaYECTBEHHOW M KOJMYECTBEHHOM CTOPOH
XUMHYECKUX OOBEKTOB MaTEpPHAIBHOTO MHUPA;

= pa3BUTHE XWUMHUYECKOW HAyKh ©  IIPOU3BOJICTBO



XUMHMYECKUX BEIIECTB U MaTepuajioB sl YIOOBJIETBOPEHMUS
HACyIIHBIX NOTPEOHOCTEH uYeloBeKa MW OOIIecTBa, pEHICHUSI
rJ100aJIbHBIX MPOOJIEM COBPEMEHHOCTH;

= IEHEeTUYeCcKas CBS3b MEX/Y BEleCTBaMMU.

OTU uJled peaM3ylTCd B KypCc€ XHUMHUM OCHOBHOM IIIKOJIbI
IIYyTEM JOCTHXKEHUS CIEYIOIINX HeJei:

= Dopmuposanue y ydaluxcsi XMMHUYECKOM KapTUHBI MUpa
KaK OpPraHWYECKON YaCTH €ro LEJIOCTHOM €eCTECTBEHHO-HAay4YHOU
KapTHUHBI.

= Pazsumue MO3HaBaTEIbHBIX UHTEPECOB,
WHTEJJICKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTENH ydJalimxcsi B
pollecce M3Yy4YEeHUs] MMM XUMHUYECKOM HayKu W €€ BKJIaJa B
COBPEMEHHBIM Hay4YHO-TEXHUUYECKUU 1porpecc; ¢GOpMHUpPOBAHUE
BaXXHEHIIIMX JIOTUYECKUX OIlepaluii MbIIUIEHUs (aHaAJIN3, CUHTE3,
00600mene, KOHKpe- THU3allus, CpaBHEHHE W JIp.) B MpoIlecce
MO3HAHUSI CHUCTEMBI BaKHEHIIINX MNOHSITHW, 3aKOHOB U TEOPUU O
COCTaBe, CTPOEHHUHU U CBOMCTBAX XMMHYECKHUX BEIIECTB.

= Bocnumanue yOeXAEHHOCTH B TOM, 4YTO MNPUMEHEHHUE
MOJTYYEHHBIX 3HAHUW U YMEHUU MO XUMUU SIBIISICTCS OOBEKTUBHOM
HEOOXOJMMMOCTRIO JIsi Oe30ImacHOi padoThl C BEIIeCTBAMU H
MarepuaiaMu B ObITY U Ha NPOU3BOJICTBE.

= [Ipoexmuposanue u  peanuzayus BbIIIY CKHUKaMH
OCHOBHOM HIKOJBI JIMYHON 00pa3zoBaTeIbHONW TPACKTOPHUHU: BBIOOD
npoduiast oOydeHus1 B CTaplleu IIKoJie WM Npo¢dheCcCCUOHATBHOIO
00pa3oBaTEJILHOTO YUYPEKJICHUS.

- Osnaodenue Kio4e8blMU KOMNEMeHYUsMu: y4eOHO-
NO3HaBaTEeIbHBIMU, vH(OpMaIIMOHHBIMU, LEHHOCTHO-
CMBICJIOBBIMH, KOMMYHHUKATUBHBIMHU.

METOANYECKHUE OCOBEHHOCTH
INPEITIOJABAHUSA KYPCA XUMHUHN

IlpennaraemMslii Kypc OTJIMYAETCS OT APYIrMX KYPCOB XUMHH
JUII OCHOBHOM IIKOJIbI, BKIIOYEHHBIX B dDenepanbHblil IEpPEUYECHb
Y4E€OHUKOB, HATUYUEM GAHCHLIX MEMOOUUECKUX OCOOeHHoCcmell.

1. Conep:xxaHue U MeTOAbl U3YYCHHMsS MpeaiaraeMoro
Kypca XMMHUH /UJII OCHOBHOHM HIKOJIbBI OTBEYAKT CHCTEMHO-
nesiTeJIbHOCTHOMY noaxoay. OHH pa3padoTaHbl B COOTBETCTBHHU C



TEOpUEH II0APTAmHOro (POPMHUPOBAHUSI YMCTBEHHBIX JICHCTBUM,
IIPEJIOKEHHON OTE€YECTBEHHBIM Icuxosorom lI. 4. 'anenepunsim,
B KOTOPOI1 BBIJIEJISIETCSI HECKOJIBKO 3TaloB.

Oman co30anusi OPpUESHMUPOBOUHOU OCHOBbI NPedCmosueil
oesmenvrnocmu (OO/]). Ydyammumecs NOIy4YalOT HHOOPMAIHIO O
LEJIA OPEJICTOSIIEN AeITEJIbHOCTUHU €€ NMpeaAMeTe, Y3HaIOT, Kak U B
KaKoM IIOCJIEI0BATEIIbHOCTHU OHU JTIOJIKHBI BBITIOJIHATH
OpHEHTAIlMOHHBIE, UCTIOJTHUTEJILCKUE U KOHTPOJIbHbIE JICHCTBUSIL.

Bce paumaktuyeckwe eIMHHIBI Y4eOHBIX KHUT st 8—9
KJIaCCOB HAYMHAIOTCSI C MOCTAaHOBKM OOpa30BaTE€IbHOW IPOOJIEMBI,
KOTOpasi pellaeTcss B IIpollecce M3ydeHus mnaparpada Ha OCHOBE
WMEHHO JI€ATEJIbHOCTHOIO MOJXO/a.

B 9 knacce mpu W3yYeHHHW XWUMHHM DJIISMEHTOB B KadeCTBE
OO/l BeicTymaeT OOmMH IUIaH XapaKTEePUCTUKU METAIJIOB,
HEMETAJJIOB U MEePEeXOJHBbIX DIEMEHTOB. Dman @opmuposarusi
MamepuanbHoU OesmelbHOCmu. Y Yallluecsl BBINOJIHSIIOT AEeUCTBUS
BO BHEIIHEH (opMe, CTaJKMBasCh C CaMHUMH MNpeaMETaMUu WU
MOJEJISAMH:  BBIOCISIOT  MOJIOKHUTEIBHOE W OTPUILATEIBHOE
3HAYEHUE KOHKPETHOI'O XMMMYECKOIO BEIIECTBA MIIM PEaKLHUHU B
chepe 4YenoBEYECKON MEeSITEIbHOCTH HJIM B OKPY’KalOIlEM MHPE;
ONPENEIISAIOT XapaKTEpHbIE MPU3HAKH COCTaBa WJIH CBOMCTB
BaXKHEHIIINX KJIaCCOB HEOPraHU4EeCKUX COECIUHEHUU;
CaMOCTOSITEJIBHO  XapaKTEpU3YIOT KOHKPETHBIE  XHMHWYECKHE
3JIEMEHTHI; MPOBOIAT JIA0OPATOPHbIE U NPAKTHUECKHE pPaOOTHhI;
TOTOBSIT COOOILIEHUST U IPE3EHTALMH; OCYIIECTBIISAIOT HNPOEKTHYIO
JIeATENBbHOCTh 110 BBIOpAaHHOU TeMaTHKe.

Oman enewmneil peuu. JIeicTBUS ydaliuxcsi BepOaIn3ylOTCs B
YCTHOM WJIHW IIMCBMEHHOW pedyHd, OHHM [POroBapHUBaIOTCA U
ycBaMBaroTcs B 0000ménHoN dopme. Tak, yyamuecs: 03By4HUBaroT,
KaKkyl MH(OpMaluio HEeCET XUMHUYECKasi CUMBOJIMKA: XUMHUYECKHE
3HaKHU, XUMHUYEeCcKue (OPMYJIbl U yPAaBHEHUS] XUMHUUYECKON peakIu,
CHUMBOJIMKA IEPUOAUYECKON CHUCTEMBI XHMHMYECKUX DJIEMEHTOB [l
. Menneneena.

Oman enympenneti peuu. BepbanbHoe OCBO€HUE JIEHCTBUS MPO
cebsi, mporoBapuMBaHue ornepauuid npo cebsi, 0e3 BHEIIHEH peuu.
JeiicTBue pegyuupyercs, HaIpuMeED, rocJe NPOBEAEHHOT O
YUYUTEIEM MHCTPYKTaXka IMepesl MPaKTUYeCKOW uiu j1abopaTOpHOt



paboToii yYeHUK JOJHKEH MNPOTOBOPHUTH €ro mpo ceds, OcCOo3HaTh
€ro, BHYTPEHHE COTJIACUThbCS C HHUM WJIA BBISICHUTHh HEIOHSITHBIC
MOMEHTABI; TO K€ MPOUCXOUT MPHU PeIICKCUN JTUIHBIX JOCTKCHUN U
BBIPAOOTKE ITUIaHA TTOBBINICHUS UX YpOBHsA. OcoOyi0 BaXHOCTH ITOT
9Tall MMEET IIPU BBINOJHEHUHU YUYCHHUYECKOTO MCCIIEI0BATEIbCKOTO
IIPOEKTA.

Humepuopuzayus  Oeticmeausi. JleiictTBue  CTaHOBUTCS
BHYTPEHHHUM MPOIIECCOM, aKTOM MBICIIM, JCHCTBHEM B YyME.
VY4yeHuk Tmiepesi BBINOJHEHUEM XUMHUYECKOTO SKCIEPUMEHTa WU
pelieHust pacy€THOM 3agauym 1o (QopmysiaM U YpPaBHEHHUSIM
MBICJIEHHO TIPEJICTABIISIET TTOCIICAOBATEILHOCTh CBOUX JICUCTBUH T10
peanu3anyy BeIpabOTaHHOTO MJIaHa.

2. Teopernueckue IOJIOKEHUSI KypCca XMMHMH OCHOBHOM
HIKOJIbI PACKPBLIBAKOTCH HA OCHOBE HIMPOKOIr0 HUCHOJIb30BaHUS
B O0y4YeHMH XHMHYECKOIr0 JKcHnepuMeHTa (J1abOpaTOPHBIX
OTIBLITOB U MPaKTHYECKUX PadOT), B TOM YHUCJIE€ U MPOBOJMMOIO B
JIOMAIIHUX YCIJIOBHUSIX, a TaKXxe JIEMOHCTPAIIMOHHOTO
SKCIIEPUMEHTA, KOTOPBIA IMOKA3bIBAET YUUTEIb.

3. PazBurme MHPOPMAITMOHHO-KOMMYHUKATUBHOM
KOMIIETEHTHOCTH 0OO0y4Yamluuxcsi: oOpallleHue K pa3IudHbIM
HCTOYHUKAM XUMHUYECKOU uHpopmanuu, MOArOTOBKA
MHOOPMALIMOHHOTO MPOJAYKTa M €ro IMpe3eHTalUs, YMEHHUE BECTH
JUCKYCCHUIO, OTCTauWBaTh CBOIO TOYKY 3pPEHHUSI U KOPPEKTUPOBATH
MO3UIIMI0 Ha OCHOBE aHaliu3a apryMEHTOB YYaCTHHUKOB JHUCKYCCHH.

4. MeranpeaMeTHbIA XapakrTep CoOJAep>KaHusl Y4YeOHOro
MaTepMaJjia: peaju3anus CBsi3eld HE TOJbKO C MpeaMeTaMu
€CTECTBEHHO-HAYYHOI'0 IIMKJIa, HO U C HUCTOpPHEH, JHUTEpaTrypou,
MHUPOBOM XYHOXECTBEHHON KYJIBTYpPOU.

5. IIpakTUKO-OPUEHTUPOBAHHAST 3HAYHUMOCTH OTOOpa
Y4eOHOr o coepsKaHMs: CBSI3b U3yYaeMOIr'0 MaTepualia C KU3HbIO,
(popMupoBaHUE PKOJTOTHUYECKONW TPaMOTHOCTH IIPU OOpAaIlleHUU C
XHMMHUYECKUMM BELIECTBAMH HM MarTepuajlamMi, OTBEYAIOUIMMU
TpeOOBaHUSAM TMpaBUJI TEXHUKH Oe30mMacHOCTH nOpu padoTe B
XUMHYECKOM KabuHeTe (J1adopaTopUu) U MOBCEAHEBHOM KU3HHU.

6. JocTmakeHust mNpeIMETHBIX, MeTanpeaMeTHbIX H
JIMYHOCTHBIX Pe3yJibTATOB IIOCPEJICTBOM CTPYKTYPUPOBAHUS
3aJlaHUI IO COOTBETCTBYIOIIIUM PyOpHUKaM:



«IIpoBepbTe CBOMU 3HAHUS;

«IIpumMennTEe CBOU 3HAHUI;

«Hcrionp3yiTe JTOMONHUTEIRHYI0O HH(POPMALIHIO;
«BpIpaszure cBOE MHEHHEY.

OBILIASA XAPAKTEPUCTUKAYUYUEBHOI'O MNPE/IMETA

IIpenmaraemass pabouass mporpamma II0 XUMHH PaCKpPbIBAET
BKJIaJl y4eOHOro mpeaMera B JOCTHKEHHE LieJIel OCHOBHOI'O OOIETro
oOpa3oBaHUsI U OIpPEJESIeT BaXKHEHUIIINE COJEepKATEJIbHbIE JUHUU
npeaMeTa:

= «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOCHUS, CBOWCTB,
MOJYyYEHUs] 1 MPUMEHEHHUSI BEIIECTB M MaTepHasoB;

= «Xumuueckas peakyuss» — 3aKOHOMEPHOCTH MPOTEKAHUS
U YIIPaBJICHUSITPOIIECCAaMH TOJyUYSHHsS U MPEBPAIICHUST BEIISCTB;

e «Xumuueckuiul s3blK» — ONEPUPOBAHUE CHUCTEMOU
BAXXHEUNINX XHUMHYCCKUX IIOHSITHUM, BJIAACHHUEC XHUMHYCCKOM
HOMEHKJIATypod ¥  CHUMBOJUKON (XUMHUYECKMMH  3HaAKaMH,
bopmyramMmu U ypaBHECHHUSIMH);

e «Xumusi u 2Hcu3Hb» — COOIIOJICHUE TPaBUI XUMHUYECKOU
Oe3omacHOCTH mpH OOpallleHUH C XUMHUYECKMMH BEIIeCTBAMH U
MaTepuaJaMM B MOBCEIHEBHOM JKW3HM U Ha MPOU3BOJICTBE.

Kypc opueHnTHpoBaH Ha OCBOCHHE OOYYaAIOIIUMUCS OCHOB
HEOPraHWYECKOM XMMHH M KpPaTKO€ 3HAaKOMCTBO C HEKOTOPbIMH
MOHSTUSIMU U OOBEKTaMH OPTaHUYECKONW XUMHUHU.

B copepxarenpHOM nMHUM @ «Bewecmeo»  PacKpbIBaeTCs
y4yeHue 0 CTPOEHMM aToMa M  BEIIeCTBAa, COCTaBE MU
KJaccu(UKAIUU XUMUUYECKUX BEIIECTB.

B coaepkarenbHOW  nMHUMU <« Xumuueckast — peaxyus
pacKpbIBaeTcsl yUY€HUE O XMMHUYECKHUX IMpolieccax: Kiiaccudukaims
XAMUYECKUX peaklUMii ¢W 3aKOHOMEPHOCTHM MX IIPOTEKaHUS;
KAaueCTBEHHas1 W  KOJMYECTBEHHAss  CTOPOHBI  XUMHUYECKHX
mpoiieccoB (pacuérbl MO XUMUYECKUM (opMyJiaM U ypPaBHEHUSIM
XUMHYECKUX peaKInuii).

B coaepKareIabHONU JIUHUU «Xumuueckuti S3BbIK»
bopmupyroTcsi yMeHUs ydYalluxcs Ha3blBaTh BEIIeCTBa MO
bopmynam u cocTaBIATh (POPMYIIBI TIO0 UX HA3BaHUSIM, 3aIllMCHIBATH
YpPaBHEHHUsI pEaKIUil M XapakTepu3oBaTb UX, PACKPHIBATH



HH(POPMAIIUIO, KOTOPYIO HECET XUMHYECKasi CUMBOJIMKA, B TOM
4ucie BBIpAXKEHHass U B TabmuyHoW  ¢opme (mepuoguyeckas
cucrema xuMudeckux oaiaemeHToB Jl. 1. MenaeneeBa, Tadbnuiia
pacTBOPUMOCTH BELIIECTB B BOJIE€); HCHOJb30BaTh CHUCTEMY
XUMHYECKUX TIOHATUU Ui ONMCAHUS XUMHUYECKHX 3JIEMEHTOB,
BEIIECTB, MaTEPUAIIOB U MPOLIECCOB.

B coAepKaTeIbHOMN JIMHUH «Xumus u JICUZHB
pacKpbIBarOTCs JIOTUYECKUE CBSI3U MEXIY CBOMCTBaMH,
MPUMEHEHHUEM, MOJIYYEHHEM BEIIECTB B JaOOpPaTOPHBIX YCJIOBUSIX U
Ha TMPOU3BOACTBE; (opMHUpyeTcsi KyJbTypa O€30IacHOro U

YKOJIOTUYECKH TPaMOTHOTO oOpareHus C XUMHUYECKUMHA
00BEKTAMH.

B Kypce SHAYUTCIIbHas pOJ'II) OTBOOUTCS XI/IMI/IT-IeCKOMy
JKCIIEPUMEHTY: IIPOBEAECHUIO IIPaKTUIECKUX pabot u

1abopaTOPHBIX OIIBITOB, (PUKCAIlMU WU aHAJIU3y HX pPe3yJIbTaToB,
COOJTFOJICHUIO HOPM U MpaBMJI 0€30MacHOM padOThl B XUMHUYECKOM
KabuHeTre (J1abopaTopumn).

Peammzammst mporpamMmbl Kypca B IIporecce OOydYeHHs
IMO3BOJIUT OOYYarOUIMMCS OHSITh POJIb W 3HAYCHUE XUMHUHU CpPEIIH
JIPyTUX HAyK O TMpHUpOJe, T. €. pacKpbITh BKJIaJ XHWUMHH B
dbopmMupoBaHUE ETOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

MECTO IIPEJMETA B YYEBHOM IIJIAHE
denepanbHbIi TOCYJaPCTBEHHBINM 00pa3oBaTEIbHBIN CTaHAAPT
npeaycMaTpuBaeT HM3ydeHHE Kypca XMMHU B OCHOBHOM IIKOJE Kak
COCTAaBHOM dYacTu mpeameTrHoil obnactu «EcTecTBeHHO-Hay4HbIE
MpEeAMETHI.

Kypc paccuntan Ha o00s3aTelbHOE W3YYEHHUE OpeaMeTa B
00béme 140 yueOHbIX yacoB mo 2 yaca B Heneno B 8—9 kiaccax.
[Ipennaraemspliii Kypc, XOTS U HOCUT OOLICKYJBTYPHBIM XapakTep U
HE CTaBUT 3aJ1a4y NpodeCCHOHATBHON MOATOTOBKU OOYYAIOIINXCS,
TEM HE MEHEee MO3BOJISIET UM OIPEACIUTHCS C BBIOOpOM mpodus
oOy4deHUs B CTapllei IIKoJe.

JIUUYHOCTHBIE, METANIPEJMETHBIE "
HPEIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA XUMHUH
ITo 3aBepuieHMn Kypca XMMHUHM Ha 3Tarle OCHOBHOI'O OOIIEro



o0Opa3oBaHUsl BBIIIYCKHUKH OCHOBHOM IIIKOJIBI JIOJPKHBI OBJIAJETh
CIEAYIOLIUMHA pe3yJibTaTaMU:

1. JInuHOCTHBIE pe3yabTaThI:

1) OCO3HaHUEe CBOEW JTHUYECKON IIPUHAUICKHOCTH,
3HAaHUE HCTOPUM XHUMHHU U BKJIaJa POCCHUMCKON XHWUMHYECKOU
HayKd B MHPOBYIO XHMMHIO;

2) dopmupoeanue  OTBETCTBEHHOTO  OTHOUICHHS K
MMO3HAHUIO XWMHMHU; TOTOBHOCTH U CIIOCOOHOCTHU YydYalluXcsi K
CaMOpa3BUTHUIO U CaMOOOpa3OBaHUIO HA OCHOBE HW3YYEHHBIX
(pakTOB, 3aKOHOB M TEOPUM XHUMHH; OCO3HAHHOIO BbIOOpa H
nocmpoeHue UHAUBUIAYAIbHOU 00pa3oBaTeIbHONW TPaeKTOPUH;

3) popmuposanue LEJTOCTHON €CTECTBEHHO-HAay4YHOU
KapTUHBI MHpPA, HEOTBEMJIEMOW YaCThIO KOTOPOH  SIBIISIETCA
XUMHYECKasi KapTUHA MHPa;

4) oenaodeHue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM
YPOBHIO pa3BUTHSI HAYKH UM OOIIECTBEHHOW TIIPaKTHUKH, B TOM
4HCIIE U XUMHYECKUM;

5) oceoerue COLUAIBHBIX HOPM, INPaBUJI ITOBENCHUSI, POJIEU
1 (GopM COnMaAIBbHOW >XU3HH B COIUYME, MPUPOJIC U YACTHOU
JKU3HUM Ha OCHOBE JKOJIOTMYECKON KyJbTYpbl H 0O€30I1aCHOTO
oOpallieHusl ¢ BellecTBaMU U MaTepUallaMU;

6) popmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTU B
OOIIIEHUH CO CBEPCTHUKAMU U  B3pPOCIBIMH B  IHpoliecce
oOpa3oBaTeIbHOM, 0OIIECTBEHHO MMOJIC3HOM, y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUYECKON U APYTHUX BUIOB JECATEIBHOCTH,
CBSI3aHHBIX C XHMHEH.

2. MeranpeaMeTHble pe3yJbTAThI:

1) ompedenenue nejaeu COOCTBEHHOTI'O oOyueHwus,
IMOCTaHOBKA U (popmMyiupoBaHuEe JJIsi ceOsi HOBBIX 3ajad;

2) naanuposaHue myTen JOCTHOKCHHUS JKEJIaeMOTO

pe3yJyibTata OOy4YeHUsT XHMMHUHM KaK TEOPETHYECKOro, Tak |
SKCIIEPUMEHTAJIBHOIO Xapakrepa;

3) coomHecenue CBOUX JEUCTBUH C ILIAHUPYEMBIMU
pe3yjibTaTtaMu, ocyujecmenerue KOHTPOJIA CBOEH IAESITEIbHOCTU B
Ipolecce JIOCTUXKEHUsI pe3yJsibTara, onpeoeneHue CIoCO00B
JNIEUCTBUM TIpHU BBINIOJIHEHUU J1A0OPATOPHBIX U MNPAKTHUYECKUX
paboT B COOTBETCTBHUHU C IMpaBUIAMH TEXHUKU O€30I1aCHOCTH;



4) onpedeneHue UCTOYHUKOB XUMHYECKOW WHpOpMaluu, e&
MMOJIYyYCHUE W aHAJINW3, CO3JlaHHuE€ HH(POPMAIIMOHHOTO IIPOAYKTa H
€ro mpe3eHTalus;

5) ucnonv308aHue OCHOBHBIX UHTEILUIEKTYaJIbHBIX OIlepaluid:
aHaJin3a U CUHTE3a, CPAaBHEHUSI U CUCTEMaTH3alluu, 0000IIeHUsT U
KOHKPETHU3AllUH, 8bli6/leHue TPUUNHHO-CIEICTBEHHbIX CBSI3€H U
nocmpoenue JIOTUYECKOTO paccyKJ1eHusI 1 YMO3aKJIIOUYEHUS
(MHOYKTUBHOTO, AEAYKTUBHOTO W MO aHAJOIMHU) Ha Marepualie
€CTECTBEHHO-HAY4YHOTI'O COJIep KaHUS;

6) ymenue co3gaBaTh, HPUMEHATH U MPeoOpa30BbIBATh 3HAKHU
U CHUMBOJIBI, MOJIEJIM ¢ CXE€MBbI [JIsi pEHIeHUs YYEOHBIX U
IMO3HaBaTEJIbHBIX 3aJ1a4;

7) popmuposanue U pazeumue KOJIOTUNUYECKOTO MBIIIJICHUS,
YyMeHue TPUMEHSITh €ro B I[MO3HaBaTe€JIbHOW, KOMMYHHUKaTHBHOM,
COLIMAJIbHOM TMpaKTUKE U NPOo(dECCUOHAIILHON OpHEHTAllNH;

8) eenepuposanue UAEeH U ONpENECICHUE  CPEJCTB,
HEOOXOJIMMBIX JJIsI UX peaihu3alui.

3. IIpenmeTHbIe pe3yJbTaThI:

1) ymenue o003HaA4YaTh XUMHUYECKHE BJIEMEHTHI, Ha3bIBaTh UX
U XapaKTepHU30BaTh HA OCHOBE MOJOXEHHUS B MNEPUOIUYECKON
cucteme JI. 1. Menaeneena;

2) @opmynuposanue  UIYUYEHHBIX TIOHSTUH: BEIIECTBO,
XUMHYECKUN DJIEMEHT, aTOM, MOJIeKyJa, HOH, KaTHOH, aHHOH,
IIPOCTOE€ M CJIO)KHOE BEIIECTBO, XUMHUYECKass peaklus, BUJIbI
XUMHYECKUX peakiuil U T. I1.;

3) onpedenenue o (popmysiaMm cocTaBa HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, BaJEHTHOCTH AaTOMOB XHUMHYECKHUX
AJIEMEHTOB WJIM CTEHEHU UX OKUCIICHUS;

4) nonumanue UH@POpPMAIIMH, KOTOPYIO HECYT XUMHUYECKHUE
3HaKu, (OPMYJIBIN ypPaBHECHHUS;

5) ymenue  Kaaccuguyuposams  TPOCTble  (METaIIbI,
HEeMeTaJIbl, OJaropoJiHble Tra3bl) U CJIOXKHBIE (OuMHApHBIC
COCOUHEHUs, B TOM YHCJIE U OKCHIBI, a TaKXXe€ THUJAPOKCHUIBI —

KUCIOTBI, OCHOBaHUs, aM@OTepHbIE THUAPOKCUABI — € COJIH)
BEILIECTBA;
6) dopmynupoeanue NEePUOANYECKOTO 3aKOHa,

0b0vsAcCHeHUue CTPYKTYypbl u HUHGPOpPMaAIUH, KOTOPYIO HECET



nepuogudecKasi cucreMa XUMHUYIECKUX anemenToB J[. N.
MenaeneeBa, packpvimue 3HAUYCHUS NEPUOAUYECKOTO 3aKOHA;

7) YMeHue Xxapaxmepuzoeams CTPOEHHE BellecTBa —
BUJIBI XUMHYECKHUX CBSI3€UM U THUITbI KPUCTAUTMYECKUX PEHIETOK;
8) onucanue CTPOCHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB

c mopsaakoBeiMu HOMepamu 1—20 m 26, omobpasicenue nux ¢
IIOMOIIIBIO CXEM;

9) cocmaejienue bopmyn OKCHUI0B XUMHYECKUX
3JIEMEHTOB U COOTBETCTBYIOIHUX UM T'HAPOKCHIOB;
10) Hanucanue CTPYKTYPHBIX (QOpMYyJI MOJEKYJISIPHBIX

coeIMHEHUN W (HOPMYJIbHBIX €JIMHHUI[I HMOHHBIX COCJIMHEHHUMN TI10
BAJIECHTHOCTHU, CTEIIEHU OKUCICHUSIUIIHN 3apsiiy UOHOB;

11) ymeHue gopmyruposams OCHOBHBIC 3aKOHBI XHMHH:
IIOCTOSTHCTBA  COCTaBa  BEIIECTB  MOJIEKYJISIPHOI'O  CTPOECHWUS,
COXpPAaHEHMsI MacChl BEIIECTB, 3aKOH ABOTapo;

12) ymeHue  gopmyruposams  OCHOBHBIC  ITOJIOKCHHS
ATOMHO-MOJIEKYJISIDHOTO YYEHHUSI U TEOPUHU DIEKTPOJIUTUUECKON
JUCCOLIHALINU;

13) onpeodesieHue TIPU3HAKOB, YCJIOBHUH MPOTEKAHUS U
OpEKpaIICHUusl peaKkinii;
14) cocmaseeHue MOJICKYJISIPHBIX ypaBHEHUU

XUMHUYECKUX PpEaKUUN, IMOATBEPXKAAOIUX OOIIMEe XHMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB U
OTPaXKAIOLINUX CBSI3U MEXIY KJacCaMH COCIUHCHUM;

15) cocmaeieHue ypaBHEHUMU peakIUuh ¢ ydacTUEM
3JIEKTPOJINTOB TAK)X€ B HOHHOU ¢opMme;

16) onpeoenenue 110 XUMHUYIECKUM YpPaBHEHUIM
INIPUHAQJICKHOCTH PEaKIUWK ONPEACIEHHOMY THUILY WIIN BUIY;

17) cocmasenenue YpaBHEHUU OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUNC NOMOIIBIO METOZA 3JIEKTPOHHOTO
OanaHca;

18) npumemnerue MOHATUU «OKHCJICHUE» Hu
«BOCCTAHOBJICHHUE» [JIsI XApPaKTEPUCTUKU XHUMUUYECKUX CBOUCTB
BCIIIECTB;

19) onpeoenieHue C TIOMOIIBIO KAa4e€CTBEHHBIX peaKIuii
XJIOpUI-, cyib(dar-u KapOOHAT-aHMOHOB M KaTHOHA aMMOHHUS B
pacTBopE;



20) 00vsCHeHUue BIWSHUS Pa3JIUYHBIX (AKTOPOB HA
CKOPOCTh PEaKILIMH;

21) YMeHue xapakmepu3zoeams II0J0KEHUE METaIOB U
HEMETAJLUIOB B MEPUOJNYECKON CHUCTEME 3JIEMEHTOB, CTPOCHHUE HX
aTOMOB HW KPHCTAUIOB, OOmmMe (U3UYCCKUE ¢ XUMHUYCSCKHE
CBOMCTBA;

22) 00vsCHeHUue MHOTO000pa3us ITPOCTHIX BCIICCTB
SIBJICHUEM aJUJIOTPOIIMUC yKa3aHUueM €€ IPUYUH;
23) ycmanoesienue pa3nuuni THIPO-, ITUPO- "

AIEKTPOMETAUTYPTHA W ULIIOCMPUPOBAHUe DTUX  Pa3Induid
IpUMepaMH IMIPOMBITIIICHHBIX CITOCOOOB TTOJTYYEHHUST METAJIJIOB;

24) yMeHue oasams OOIIYI0 XapaKTEPUCTUKY IJIEMEHTOB |,
I, VIIA-rpynn, a TakXe BOJOpOJa, KHUCIOpoAa, a30Ta, Cephl,
dbochopa, yriaepoma, KpeMHHUST U OOpa3OBaHHBIX HWMH IIPOCTHIX
BEIIECTB W BAXKHCUIINX COCIWHCHUU (CTPOCHHE, HAXOXKJICHHE B
MpupoJie, TOoJIlydeHrue, (U3NYSCKUEe ¢ XHUMHUYCSCKHUE CBOWCTBA,
MpUMEHEHHE);

25)  yMeHue onucvléamsb KOPPO3UIO METAJLUIOB U CIIOCOOBI
3alIUThl OT HEE;

26)  yMeHue nNpouzeoOouUmMb XUMHUYECKHE pacu€Tbl C
HCMOJb30BAaHUEM IIOHSITUM «MaccoBasi JO0Js BEIIECTBA B CMECH»,
«KOJHWYECTBO BEIIECTBa», «MOJISIPHBIH 00BEM» 1O Qopmynam u
YPaBHEHUSIM PEaKLUi;

27) onucanue CBOWCTB U IIPAKTUYECKOTO 3HAYECHUS
W3YYCHHBIX OPraHUYECKUX BEIIECTB;
28) evlnosHeHue 0003HaYEHHBIX B nporpamMmme

SKCIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUYECKUX BEIIECTB I10
COOTBETCTBYIOIINUM IIPU3HAKAM,;

29) cobnrooenue IpaBUJI Oe3omacHon padoThl B
XUMHUYECKOM KabuHeTe (J1abopaTtopuu).

COJEP)KAHHUE KYPCA XHUMUHU

8 KJIACC
Haqa.ﬂbnue IMOHATHUA N 3aKOHbBI XMMHNMHN
Teﬂa n BCIIICCTBA. CBOﬁCTBa BCIIICCTB. 9TaJ'IOHHBIe
(I)I/I3I/I"ICCKI/IC CBOﬁCTBa BCIIICCTB. MaTepI/IaJ'IBI "
MaTepI/IaJ'IOBeL[eHI/Ie. POJ‘IB XUMHNU B KN3HU COBpeMeHHOFO



obmiectBa. OTHOIIEHHE OOIIECTBA K XHUMHUHU: XeMOQWIUs U
xeModoousi.

Mertonasl u3ydenusi xumuu. HabOmromeHune. DKCOEPUMEHT.
MopenupoBaHue.

Mopenu marepuajibHbI€ U 3HAKOBBIC, UJIM CUMBOJIBHBIC.

I'a3b1. JKuakoctu. TBEpabie BemecTBa. BzauMHbIe TEpex0/1bl
MEXJy  arperaTHbIMH  COCTOSIHHUSIMHM  BEIIECTBa:  BO3TOHKa
(cyOnmumanusi) U JiecyOiumalivsi, KOHAEHCAIUsl W HCIapeHue,
KpUCTAJUTU3AIIUsl U TIJIaBJICHUE.

dusnueckue gBJIeHUA. YucTble BemecrtBa W CMECH.
I'omorennsle u rereporeHHnle cMecu. Cmecu ra3zooOpasHble,
)kukue u TBEpabIe. CrtocoObl pa3aesICHUsI CMECei: TIepeTroHKa, UTH
JTUCTUJLISIIIUSI, OTCTauBaHue, (GpUIIbTpOBaHUE, KPUCTAILIU3AIUAS HUITU
BbIlTapuBaHue. Xpomarorpadus. IlpuMeHeHne >TuUX crocoOOB B
1abopaToOpHON MpaKTHUKE, Ha MPOU3BOJICTBE U B OBITY.

XHUMHUYECKHUE DIEMEHThl. ATOMBI U MoOJIeKyJbl. [IpocTeie 1
CIOXKHbIE BellecTBa. AJUIOTPOINIHMsA Ha IIpUMEpPE KHUCIOPOAaa.
OCHOBHBIE MOJOXKEHUSI ATOMHO-MOJICKYJIAPHOTO y4deHus. HOHBI.
BeniecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIDPHOIO CTPOEHUS.

3Haku (CHMBOJIBI) XUMHYECKUX djeMeHTOB. MuHdbopmarius,
KOTOPYIO HECYT 3HAaKHM XHUMHYECKHUX DJIEMEHTOB. OTHUMOJIOTHS
HA3BaHUIM HEKOTOPBIX XHMHUUYECKHUX 3JIeMeHTOB. llepumoauydeckas
TaOuIa  XUMHYECKUX 3JIEMEHTOB . . Menneneena:
KOPOTKOIIEPHUOHBIN U NJIIMHHONEPUOAHBIN BapuaHThl. [lepuoasr n
rpynnsl. ['maBHast u moOoyHasi NOArpynIibl, Wi A- U b-rpynnbl.
OTtHocuTenbHass aTOMHasl Macca.

Xumnueckue ¢opmyiabl. HWMuamekcel U KOd(PPUIIUEHTHI.
OtHocuTenbHass  MOJIEKyJIsipHas  macca. MaccoBass — gois
XMMHYECKOTO 3JIeMeHTa B coeaumHeHuu. MHdopmaius, KOTOpyro
HECYT XUMHUUYECKHEe (POPMYJIBI.

BanentHocTth. CTpyKTypHBIE opmyIbl. XuMuueckue
SJIEMEHThl C MOCTOSIHHOM M NEePEMEHHOW BaJIECHTHOCThIO. BBIBOJ
(bopMyIbl COeTUHEHUs TI0 BaJeHTHOCTHU. OmpeneieHre BaJIEHTHOCTHU
XUMHYECKOro »dieMeHTa 1o ¢Qopmyne BemtectBa. CocTaBieHHUE
Ha3BaHUMl  COEAMHEHHUM, COCTOSIIMX M3 JBYX XHUMHUYECKHUX
3JIEMEHTOB, MO BAJIEHTHOCTHU. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHYecKkue peakuuu. PeareHTbl U OPOJAYKTHI PEAKIUU.



IIpn3Hakn XUMHYECKUX peakuui. YCIOBHA HX IPOTECKAaHUS U
IIPEKPALLCHUS. Peakuuu  ropenus. DK30TEpMHUYECKUE u
SHAOTEPMHUUYECKHE PEAKIIUHU.

3akOH  COXpaHEHHsI MacCbl  BellecTB. XHUMHUYECKHE
ypaBHeHUs1. CocCTaBJIeHHE XUMHYECKUX ypaBHeHHU. MHpopmanus,
KOTOPYIO HECET XMMHYECKOE YpaBHEHHUE.

Knaccudukanuss XuMU4YeCKUX peaklMil IO COCTaBy M YUCILY
peareHToB M NpOAYKTOB. THUNBI XMMHYECKHUX peakuuil. Peaknuun
COEIUHEHUS, pa3JI0KEHUs, 3aMellleHnss 1 obmeHa. Karamuszaropsl
U KaTaJlus.

JeMoHCcTpauuu

- Komnekuust marepuaioB U U3A€IUNA U3 HUX.

- Mognenu, wucnoab3yeMble Ha ypokax  (U3HKH,
Ouonoruu u reorpaduu.

- OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJICIU HEKOTOPBIX
XUMHYECKUX BELIECTB.

- Mogenu KpUCTaTUIMYECKHUX PEHIETOK.

- CobOupanne mnpubopa Is TIOJIy4YCHHUs] Tra3a |
MMpoBEpKa €ro repMeTUYHOCTH.

- Bosronka cyxoro npaa, nojia uin HadTaanHa.

- ArperaTHbIE COCTOSIHUSI BOJBI.

- Paznenenne nAByX HECMENIMBAIOIIMXCS JKHUIKOCTEH C
MOMOIIBIO AEJIUTEILHOW BOPOHKH.

- Juctunnsitop u ero padora.

- VYcranoBka st GuiabTpoBaHus U e€ padoTa.

- VYcraHoBKa AJ1s1 BelIapuBaHus U e€ padora.

- Konnekimss OBITOBBIX HOpUOOPOB st  (PUIBTPOBAHUS
BO3/1yXa.

- Pasznenenue xkpacsmiero BeriecTtBa (iomactepa C
IMOMOIIBIO MEeTOJIa OyMa)KHOM XpomaTtorpaduu.

- Mopenu amIoTpOnHBIX MOJAM(UKAIMUN yriepoaa H
CEpBI.

- Ilonmy4dyenue o30Ha.

- IMoptpersr M. 5. Bepuenuyca u JI. I. Menneneesa.

- KopoTrkonepnoaHblii u JUIMHHOIIEPUOAHBIN

BapuaHTHI Iepuoaudeckor cucremsl /. 1. Mennaeneena.
- KoncrpyupoBanue HIaPOCTEPIKHEBBIX MoJernen



MOJICKYJI.

- Annapar Kunna.

- Pa3noxxenne 6mxpomara amMMOHHSI.

- I'openue cepsl 1 MarHueBOM JICHTHI.

- IToptperst M. B. JlomonocoBa u A. JI. JlaByasnbe.

- OnbIThl, WJUIIOCTPUPYIOIIME 3aKOH  COXpaHEHUS
Macchl BEIIIECTB.

- TI'openue pocdopa, pacTtBopeHUE MPOAYKTAa TOPSHUS B
BO/JIE€ M MCCJIEIOBAHUEIIONYYEHHOIO pacTBOpa JIAKMYCOM.

- BranMonelicTBE COJITHOM KHUCJIOTHI ¢ IUHKOM.

- IHonyuenue runpoxcuaa meau(ll) u ero pasnoxkenue

IIpU HarpeBaHUU.
JlaGopaTopHble ONBITHI

- O3HakoMJIEGHME C  KOJUIeKuer  Jj1abopaTopHON
MOCY/IBI.

- IIpoBepka repMETHUYHOCTH NPUOOpa I TOJTYyUSCHUS
ra3os.

- O3HakoOMJIEGHWE C MHUHEpajaMH, OOpa3yroUMHU
TpaHUT.

- IIpuroroBiieHHue TeTEPOT€HHON CMECH MOPOIIKOB
CephI C )KEJIE30M U UX pa3/ieiCHUE.

- B3aumopeiictBue pacTBOpPOB XJIOPUIOB U HOIAUIOB
KaJIisl C pacTBOPOM HHUTpaTa cepedpa.

- I[Tonyuenue THAPOKCHIA meau(Il) u ero
B3aMMO/JENCTBHUE C CEPHOU KUCIIOTOM.

- B3aumogeiictBue pacTtBopa COJbl C KHCIOTOM.

- IIpoBepka 3akoHa CcOXpaHEHUsI MacChl BEIIECTB Ha

OpuMeEpe B3aMMOJICHCTBUS MIEJIOUM C KUCIOTOM.

< IlpoBepka 3akOoHAa COXpPAHEHUsI MAacChl BEIIECTB Ha
npuMepe B3auMOJICHCTBUS MIET0Un ¢ coabro skeneza(lll).

= PaznoxeHue nepokcuza BOAOPOAA C IOMOIIBIO OKCHIA
mapranmna (1V).

= 3aMeElIEHUE KEJIE30M MEAU B MEIHOM KYIIOPOCE.

IIpakTnyeckue padoThl

1. IlpaBuna TEeXHUKU OE30MACHOCTHU U HEKOTOPHIC BUJIBI
pabot B xumMuueckogadboparopun (KaOMHETE XHUMHH).

2. HaGnronenue 3a ropsiieil cBe4oil.



3. Anamu3 mouBhl (aHanor paboTel «O4YHUCTKAa ITOBapEeHHOU
COTH»).

BaskHeiiiue npeacTaBUTeH HEOPraHMYECKHUX BelIeCTB.

KosinyecTBeHHBIE OTHOLIEHHSI B XUMHUM

CocraB Bo3ayxa. Ilonstue 00 o00BEMHOU pone (j)

KOMIIOHEHTa OPUPOAHOW Tra3zoBOM cMechu — Bo3ayxa. Pacuér
o0bEMa KOMITOHEHTa ra30BOM CMECH IO ero OOBEMHOW HoJie Hu
HA00O0pOT.

Kucnopon. Ozon. Ilomyuenme kuciopoma. CobupaHue u
pacmo3HaBaHUE KHCJIOpOJa. XHUMHYECKHE CBOMCTBA KHUCIOPOA:
B3aUMOJIEMICTBHE C METa/JlaMH, HEMeTaUlaMd U CJIO0KHBIMU
BeriectBamMu. [Ipumenenue kucioposa. KpyroBopor kucioposa B
OPpHUPOJIE.

Oxkcuapl. OOpa3zoBaHWe Ha3BaHWM OKCHAOB MO  HX
dopmymam. CocraBinenue GpopmMysl OKCHIOB TI0 WX Ha3BAHUSIM.
IlpencraBuTenn OKCHJIOB: BOJA W YIJIEKHUCIIBIA Ta3, HeramiéHas
U3BECTD.

Bonopon B npupojse. @PU3ndyecknue U XUMHUUYECKHE CBOMCTBa
BOJIOPO/Ia, €ro MOoJIydeHUEe U NpPUMEHEHHUE.

Kucnorel, mx coctaB u kinaccudukanus. HWMHIUKATOPHI.
Tabmuiia pactBopumMocTu. CepHasti M COJsIHass KHCIIOTBI, WX
CBOICTBAa U NPHUMEHEHHUE.

Conu, UxX coctaB U Ha3BaHUs. PacTBOpUMOCTE coJieil B BoJie.
IlpencraBurenu cosel: XJjiopuJa HaTpus, KapOoHAT HaTpus,
dbochar kanbius.

Ilocrosinnas AsBorazapo. KomuuectBo BemiectBa. Moib.
Momnsipuass macca. KpaTHble eIMHUIBI H3MEPEHHUS KOJHYECTBa
BEIIeCTBA — MHJUIUMOJb ¢ KHJIOMOJb, MWUJIHUMOJSIpHAs U
KUJIOMOJISIpHAsi MacChl BeIlecTBA.

Pacuéret ¢  HUCOONB30BAaHUEM  MOHATHUHA  «KOJUYECTBO
BEIIECTBA», KMOJISIPHASIMACCA», «IIOCTOSHHAsi ABOTaapo».

3akoH ABorazpo. MonspHbeli 00bEM ra3000pa3HBIX BEIIECTB.
OTHOCUTENBHAS IIOTHOCTh ra3a 1o APYroMy rasy.

Kpatuele eauHuLbl HW3MEPEHUS] — MUJUIUMOJSIPHBIN U
KUJIOMOJISIPHBIN 00BbEMBITa3000pa3HBIX BEIIECTB.

Pacuérsl ¢  HUCHOJB30BAaHUEM  TIOHATHUM  «KOJIHWYECTBO
BEILIECTBA», «MOJISIPHAS MAacCca», «MOJISIPHBIA OOBEM Ta30B», «UHUCIO



ABoraapo».

I'mnpocdepa. Kpyrosopor Boabl B npupoae. Pusndyeckue u
XUMHYECKHE CBOMCTBA BOJbI: B3aUMOJAEUCTBUE C OKCHIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBAHUMN B BO/JE.
MN3MmeHnenne OKpacKM HWHAUKATOPOB B IIECJIOYHOM  cpene.
IlpencraBurenn megoden: THUAPOKCUABI HATPUs, Kailusd U
KaJIbLIs.

PactBopurens u pacTBOpPEHHOE BEHIECTBO. PacTBOpBHI.
PactBopenmue. I'maparel. MaccoBass 10751 pacTBOPEHHOTO
BemiecTBa. Pacu€rel, CBsA3aHHBIE C HCIOJIB30BAHUEM IIOHSITHSA
«MaccoBasi 10JisI PaCTBOPEHHOI'O BEIIECTBA».

JleMoHCTpauum

- OmnpenenieHue CoaepkKaHusi KHUCIOPOoaa B BO3JyXE.

- ITomydyenue Kuciaopojia pa3ioKeHHEM MepMaHTraHaTa
KaJIusi U TEPOKCHUIaBOIOPOIA.

- CoOupanune  KUCIoOpoJia  METOJAOM  BBITECHEHUS
BO3/lyXa U BOJIBI.

- PacnoznaBanue Kuciopoa.

- I'openne marnus, xenesa, yris, cepbl u ¢docdopa B
KHCJIOPOJIC.

- Komnexkust okcuaos.

- I[Tonyuenune, coOupanue U pacrio3HaBaHUE BOJIOPOJA.

- I'openne Bogopona.

- BzaumoneiictBue Bogoposaa ¢ okcugom meau(ll).

- Komneknusi MUHEpaTbHBIX KHUCIIOT.

- IIpaBuno pazbaBieHUsT CEPHOU KHCIIOTHI.

- Komneknus conei.

- TaGmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH W
COJIEN B BOJIE.

- HekoTopbie MeTayuibl, HEMETAIJIBI U COCIUHCHUS C
KOJIUYECTBOM BeEIIIECTBa, pPaBHBIM 1 MOJIb.

- Mogaens MoOISIpHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

- Konnexknus ocHoBaHUiA.

JlaGopaTopHble ONBITHI

- IlomyTHEeHHE H3BECTKOBOW BOJABI IIPU HOPOMYCKAHUU

YTJICKHUCIIOTO Ira3a.
- HOquCHI/IC BOOOpPOaa B3aMMOJECHUCTBHEM IIMHKaA C



COJITHONU KHCJIOTOM.

- Pacno3znaBanue KHUCIOT C HOMOIIBIO WHIWKATOPOB.

- N3meneHnne OKpacku HWHIUKATOPOB B IIECIOYHOM
cpene.

- O3HakOMJICHHE C [OpernaparaMyd JOMAalllHEeH WJIn
NIKOJIBHOM alITCYKH: pacTBopamMu  OEPOKCHJA  BOJOpOAa,

CIIMPTOBOM HACTOMKH HOJa, aMMHaKa.
IIpakTnyeckne padoTbl

4, IHonyuenwue, cobupanue u pacro3HaBaHUE
KHUCJIOPOA.

5. ITonyueHnue, coOupaHue U pacrio3HaBaHHUE BOJOPOJA.

6. IIpuroroBinenue pacTBopa C 3aJaHHOM MAacCOBOU

JIOJICH pacTBOPEHHOTO BEIESCTBA.

OcHOBHbBIE KJIACChl HEOPraHUYEeCKHX COeIMHEeHHH

O06o01menue cBenaeHuil 00 OKcHIax, WX Kiaccudukaiuu,
Ha3BaHUAIX U cBoHcTBax. CrocOObI TOJIyYEeHUSI OKCHIOB.

OcHoBaHus, WX KjiaaccuduKaiys, Ha3BaHHUs HW CBOMCTBA.
Bs3ammoaeiicTBre CKUCIOTaMH, KUCIOTHBIMH OKCHJIAMH U COJISIMH.
Paznoxenne HepacTBOPUMBIX OCHOBaHUNU. CmnocoOBbl MOJYyYEHUS
OCHOBaHH.

Kucnorel, wux kimaccudukamms ¢W  Ha3BaHUI. OO0mime
XUMHYCCKHUE CBOMICTBA KHCJIOT. B3amMoaeHcTBHE KHUCIOT C
MeTa/ulaMU. ODJEKTPOXUMHUUYECKUN psii HaNpsDKEHUH METaJlIoB.
BzanmozeiicTBUEe KHCIIOT C OKCHJIAMH MeETaJuloB. B3amMmonmencrsue
KHCJIOT C OCHOBaHUSIMU — peakius HEeUTpaaIu3aluu.
B3aumopeiictBue kuciaoT ¢ consimu. llomydyeHue OeCKUCIOPOIHBIX
U KHUCJIOPOACOJICPKAIIUX KHUCJIIOT.

Commu, ux kiaccuduranuss U cBoMcTBa. B3aummogeictBue
coJieu c MeTaJjlaMU, 0COOEHHOCTH 3THUX peakuii.
B3aumoaeiicTBue coieil ¢ ConsaMu.

I'enernueckue psiipl MeTalyla U HeMmeTaluia. |'eHeTnueckas
CBsI3b MEX/y KJJacCaMM HEOPTraHMYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
= B3aumopaenicTBUEe OKCHa KaJIbILHUS C BOJOM.
< [loMmyTHeHHE U3BECTKOBOW BOJBI.



= Peakuusa HeuTpanusaluu.

< Ilonyuenue ruapokcusa meau(ll) u ero Bzaumoaencreue
C KHCJIOTOM.

= Paznoxkenue ruapokcuaa meau(ll) mpu HarpeBaHum.

= B3aummojnencTBue KHCIOT C METaJIaMU.

< BzaummojeiicTBHE KHUCIOT C COJISIMH.

< O3HaKOMJICHHE C KOJUJICKIIUEH COJICH.

< BizaumonetictBue cynbdara meau(ll) c xemezom.

= BranmMoaelcTBUE COJIEH C COJISIMU.

= ['eHeTnueckasi CBsI3b MEXKJIy KjacCaMH HEOPTraHUYECKHX
BEIIIECTB HAa NMPUMEPE COCJTUHECHUN MEIH.

IIpakTnyeckue padoThI
7. PemieHue  SKCIIEpUMEHTAJIBHBIX  3aJa4 IO TeEMe
«OCHOBHBIE KJIACCBhl HEOPTaHUYECKUX COCIUHEHHUID.

Ilepuoauyeckuii 3aKOH U NMEPUOAUYECKAS CHCTEMAa XMMHUYECKUX
ssemeHTOB /. . MenaeineeBa. CTpoenune aroma

EctecTtBeHHbBIC ceMencTBa  XMMHUYECKUX 3JIEMEHTOB:
LIEJIOYHBIE U MIEJIOYHO3EMEIbHbIE METAIJIbl, TAJIOT€HbI, HHEPTHBIE
(6nmaropoansbie) ra3el. AMGOTEpHOCTb. AMQPOTEPHBIE OKCHIBI H
ruapokcuapl. KoMruiekcHbie cosu.

OtkpeiTue /I, 1. MenaeneeBbiM NEPUOAUYECKOIO 3aKOHA U
CO3/IaHHUE UM IEPUOJNYECKON CUCTEMbl XMMHUYECKHX 3JIEMEHTOB.

Atombl  kKak  ¢opmMa  CYIIECTBOBAHHUS  XUMHUYECKUX
a1eMeHTOB. (OCHOBHBIE CBEIEHHUS O CTPOCHUU  aTOMOB.

JlokazarenbcTBa  CJIO)KHOCTH  CTpOeHUsi  atoMoB.  OTBITHI
Peszepdopna. Ilnanerapuass Mmoaenb CTPOCHHSI aToMa.
Cocras aTOMHBIX siziep: MPOTOHBI, HEUTPOHBI.

OTtHOcHUTEeIIbHAasA aToMHas Macca. B3amMOCBsA3b  HOHATHUH
«IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAasi Maccay.

Muxkpomup. DiaekTpoHbl. CTpOE€HUE JIEKTPOHHBIX YPOBHEU
aTOMOB XUMHYCCKUX 3JIEMEHTOB 1—20. ITonsiTHE o
3aBEPIIEHHOM JJIEKTPOHHOM YPOBHE.

N30Tonbl. PU3UYECKUN CMBICI CUMBOJIMKH TIE€PUOIUYECKOM
cuctembl. CoBpeMeHHass POpMyIIHPOBKA MEPUOIUISCKOTO 3aKOHA.
N3MeHneHuss CBOWCTB 3JIEMEHTOB B II€pUOJaX M TIpynnax Kak



(byHKLIMST CTPOCHUS 3JI€KTPOHHBIX 000JI0OYEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTallJla U 3JIEMEeHTa-HEeMeTaljia
II10 UX ITIOJIOXKCHHUKO B HGpPIOIIPI‘IGCKOfI CUCTEMC XHUMHNYCCKHUX
anemeHToB JI. 1. Menaereena.

JdeMoHCcTpauuu

- Paznuunble bopmbr TaOIINIL NEPUOINYECKOM
CHUCTEMBI.

- MonaenupoBanue MOCTPOEHUS NEePUOINYECKOM
cuctemsl J[. 1. Menneneena.

- Monenu aTOMOB XHUMHYECKHUX 3JIEMEHTOB.

- Mopenu aToMOB 3JIeMEHTOB 1—3-TO MHepHOJIOB.

JlaGopaTopHble ONBITHI

- ITonyuenue ampoTepHOTrO THJAPOKCHUOA u
HCCIIENOBAHNE €0 CBOMCTB.

Xumnyeckasi CBA3b. OKuCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

HonHas xumudeckasi cBsi3b. MIOHBI, 0Opa30BaHHBIE aTOMaMH
METa/JIOB U HeMeTa1IoB. CxeMbl 00pa3oBaHUsI HOHHOM CBSI3U sl
OuHapHbIX coeauHeHUUW. MOHHBIE KPUCTAJIMYECKHE PEIIETKU U
(prznueckue cBOMCTBA BEUIECTB C 3TUM TUNOM peweérok. [lonsTue
0 GOpMYIBHOW €IUHUIIC BEILECTBA.

KoBasieHTHass ~ XxuMHU4YeckKasi  CBsA3b.  OJIEKTPOHHBIE U
CcTpyKTypHble opmyJibl. [lonsatue o BanenTtHocTu. KoBajeHTHas
HenoJysipHas cBsizb. CxemMbl 0Opa3oBaHUs KOBAJICHTHOM CBSI3U LISl
OuHapHBIX COEJIMHEHUU. MornekyisspHble u aTOMHBIE
KPUCTAUIMYECKHE PEUIETKM M CBOMCTBA BEILIECTB C 3THUM THUIIOM
PEUIETOK.

DNEeKTPOOTPULIATENBHOCTb. PsAa 3JIeKTpOOTpULIATEIIBHOCTH.
KoBanenTHass mnojsipHass XuMuuyeckasi cBsi3b. Jumonbs. Cxembl
o0pa3oBaHHsI KOBaJEHTHOW TMOJSIPHOM CBSI3U ISl OWHApPHBIX
coequHEeHUM. MOoNeKyJsIpHbIE W aTOMHBIE KPHUCTAJLUIMYECKHUE
PEIETKU U CBOMCTBA BEILECTB C DTUM THUIIOM PEILIETOK.

Merammyeckast XUMHAYECKass CBsI3b U METaJUIMYECKasl
KpUcCTaJUTM4yecKasi pemierka. CBoMCTBa BEIIECTB C ATUM THUIOM
pemiérok. Enunas npupona xumuueckux cBsizeid. CreneHb
okuciaeHusi. CpaBHEHHUE CTENEHU OKHUCIEHUS U BaJE€HTHOCTH.
IIpaBuna pacu€ra crenmeHed  OKUCIeHUs1 I110  (dopmyliam



XUMHUYCCKUX COCIUHCHUM.

OKUCIIUTEIbHO-BOCCTAHOBUTEJIbHBIE peakiinu. OnpeneacHue
CTENEeHEW OKUCICHUsS ISl DJIEMEHTOB, OOpa3ymolIuX BeElIeCTBa
pa3HBIX KJIaccoB. Peaknmum HWOHHOTO OOMEHa M OKHCIIUTEIBHO-
BOCCTAHOBHUTEIbHBIC peakiuu. OKUCIUTEIh U BOCCTAHOBUTEID,
OoKuciIeHHe u  BoccraHoBieHue. CocTaBieHUE  ypaBHEHHUU

OKHCJIIHUTCIBHO-BOCCTAHOBUTCIILHBIX peakimi METOAOM
3JIEKTPOHHOTO OanaHca.

JeMoHCTpauum

- Buneodparmentsl u cnaiabl «lMoHHasi xumMudeckas
CBSI3bY.

- Konneknust BeImecTs ¢ HOHHOM XHUMHYESCKOM CBA3BIO.

- Mopaenn HOHHBIX KPUCTATUITMYECKUX PENIETOK.

- BuneodparmenTsl u CIanubI «KoBanenTHas
XHUMHUYECKasl CBI3bY.

- Konsekmnusi BemiecTB MOJIEKYJISIPHOTO M aTOMHOTO
CTpPOCHHUSI.

- Monenu MOJICKYJISIPHBIX " aTOMHBIX
KPHUCTAIUTUMYECKHUX PEHIETOK.

- Buneodpparmentst u  cimaiiapl  «Mertauindeckast
XUMHYCCKAasI CBSA3bY.

- Konneknmusa «MeTaniabsl U CILIaBbD).

- BraumonericrBue [IUHKAa C cepou, COJISTHOM
Kkuciotrou, xiaopuaom meau(Il).

- I'openne maruus.

- BzaunmoaelicTBre XJIOpHOM U CEpOBOAOPOTHON BOJIBI.

JlabopaTopHble ONBITHI

- HN3rorosieHue Moneny, WUIFOCTPUPYIOLLIEH CBOMCTBA
METaJIJIMYECKOM CBS3H.

®) KJIACC

IToBTOpEeHUe u 00001IeHNE CBeAeHNIT 0 Kypcy 8 KJacca

Bbunapubsie coenmHeHus. OKkcunpl  cosieoOpasyromme |
HecoJieoOpasyrome. [ MApOKCUIIBI: OCHOBaHUS, aM@OTEpHBIC
THAPOKCHUBI, KUCIIOPOJICOZepKAIINEe KUCIOThl. CpeaHue, KHCIbIE,
OCHOBHBIE M KOMIUJICKCHBIC COJIH.

OO0o061ieHne  cBeIeHUH O  XHUMHUYECKHX  pEaKIUsX.
Kitaccudmukamuss XUMHYECKUX PEAKIIUI 1O PA3IMYHBIM ITPU3HAKAM:



COCTaBy M YHCIy pEarupymolmmxX H O0O0Opa3yroIUXCs BEIIECTB,
TerioBoMmy  AddexTy, oO0paTUMOCTH, H3MEHECHHUIO CTEHeHeH
OKHCIJICHUSI JJIEMEHTOB, OOpa3yIoIMX pearupyromne BeEIIeCTBa,
arperaTHoMy COCTOSIHUIO pearupyrommx BEILIECTB,
HCIOJb30BAaHUIO KaTaju3aTopa.

IloaTHE O CKOPOCTH XHMHWYECKOH peakuuu. PDakTopsl,
BJIMSIIOIIME HA CKOPOCTh XHWMHWYECKHMX peEakluil: Ipupojaa
pearupyrommx BelIeCTB, WX KOHIEHTpalus, TeMIieparypa,
IUI011Ia/1b CONPUKOCHOBEHUSI, HAJIMYKUe Katainuzaropa. Karamnus.

JeMoHCcTpauuu

= O3HakoMiIeHHE C KOJUJICKIIUSIMUA METAJIJIOB u
HEMETaJIJIOB.

< O3HakOMJIEHHE C KOJUICKLIHUSIMH OKCHIOB, KHCJIOT U
COJIEMN.

= 3aBHCHUMOCTDH CKOpOCTH XUMHUYECKOU pPeaKImnmn oT
MPUPOJIBI PEarupyrolIiX BEIIEeCTB.

< 3aBHCHMOCTh CKOPOCTH XHMMHWYECKOM peakluu OT
KOHIIEHTPAIlUU pearupyronx BEIIECTB.

< 3aBHCHUMOCTh CKOPOCTU XHUMHYECKOW peakluu OT
IUIOIIA/IM COMPUKOCHOBEHUSI PEarupyroninux BelIeCcTB (KUIISIIUN
CJIOH).

< 3aBUCUMOCTb  CKOPOCTHM  XMMHYECKOW  peakuuu  OT
TeMIepaTypbl pearupyronx BEIIECTB.

JlabopaTopHble ONBITHI

< BsaumozeiicTBue aMmMHaka U XJIOpOBOAOpOAA.

< Peakuus HelTpamuzalnuu.

= HaGmronenune TEIJIOBOTO apdekTa peakiuu
HEUTpaIn3alu.

< BizaumogeiicTBue cepHOU KUCIOTHI ¢ okcugom menu(Il).

< Paznoxenune nepokcuzma  BOAOpOAA € ITOMOIIBIO
KaTanasbl KapToders.

< 3aBUCHUMOCTb CKOPOCTH XHMMHYECKOW peakludd OT
OPpUPOABl pearupyrolinx BEIIECTB Ha NpPUMEPE B3aUMOJICHCTBUS
pacTBOpOB THOCYyJIbdaTta HATpUS U XJopuaa Oapusi, THOCYyIIbdaTa
HATpUs U COJISTHOM KHMCJIOTHI.



< 3aBUCHUMOCTb CKOPOCTH XHMHWYECKOW peaknuuu OT
OpUpPOAbl METAJUIOB NPU HUX B3aUMOJACHUCTBUU C  COJISIHOU
KHUCJIOTOM.

< 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peakidd OT
OPUPOABI KMCJIOT IPU UX B3aUMOJICHCTBUU C YKEJIIE30M.

< 3aBUCUMOCTb CKOPOCTH XWUMHYECKOW pEaKIuu OT
TeMIIepaTyphbl.

< 3aBUCUMOCTb CKOPOCTU XHUMHUYECKOW pEeaKnIuu OT
KOHIICHTPAIINH.

< 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peakiuud OT
MJIOIIaAN CONPUKOCHOBEHHUS PEarupyroninx BeEIIECTB.

< 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakiuu OT
Karajuizaropa.

XuMnyeckue peakiuu B pacTBOpax 3JeKTPOJIUTOB

ITousaTue 00 AIIEKTPOJIUTUYECKOU OUCCOIHUALIUH.
OJEKTPOJIUTHI M HEIJIEKTPOJUThBI. MexaHu3M AucCOolUalul
3JIEKTPOJIUTOB C Pa3IUYHBIM  XapakTepoM cBs3U. CTEreHb
JIEKTPOJITUTHUYECKOMN JOUCCOITHAITHH. CunbHBIC " cjaokwIe
3JICKTPOJIUTHI.

OCHOBHBIE€  MOJIOKEHHUS  TECOPHUU  DIIEKTPOJIUTUUECKOM
nuccormanuu. Kimaccudukanuss 1oHOB U UX cBoMcTBa. KHCIOTHI,
OCHOBAHHMSI HM COJIM KakK JJISKTpoauThl. UX kiaccudukanuss u
JOUCCOIHAITHS.

OO01e XUMHUYECKHEe CBOMCTBA KHUCJIOT: U3BMEHEHHE OKPACKU
UHAUKATOPOB, B3aMMOJEUCTBUE C MeETallaMH, OKCHIAAMH U
THJPOKCUAAMHA METAJJIOB U COJIAIMHU. MOJIEKYyJIIpHBIE U HOHHBIE
(moyHBIE W COKpal€HHBbIE) ypaBHEHHsS peakiuil. XUMHYECKUN
CMBICJI COKpPAIIEHHBIX ypPaBHEHUU. Y CIIOBUSI NPOTECKAHUs peaKlni
MEXIY BJIEKTPOJIUTAMHU 10 KOHIA. P/l aKTUBHOCTH METAJIJIOB.

OO01e XUMHYECKHE CBOMCTBA IIEI0OY€El: B3aUMOJIEHCTBUE C
KHUCJIOTaMH, OKCUIaMHU HEMETAJIOB, cOIIMU. OOIe XUMHYECKHUE
CBOMCTBAa HEPACTBOPHUMBIX OCHOBAHHMI: B3aUMOJEUCTBHUE C
KHMCJIOTaMH, Pa3JIOKEHUE MPU HArpeBaHUMU.

OO0mue XUMHUYECCKHE CBOMCTBA CpeaHUX coJiei:
B3aMMOJICHCTBHE C KHCJIOTAaMU, IIleJJOYaMHU, COJISMH U MeETajlJIaMU.
BzanmopgernicTtBue KHCHBIX COJEU cO 1enodamMu. ['maponus kak
oOMeHHOe B3auMoOJIeiCTBUE coJieh ¢ Boaou. ['maponus conu



CWJIBHOTO OCHOBaHWsA ©W clabol KucaoTel. [uaponus coiam
c1adoro  OCHOBaHUSI W CHJIBHOM  KHCHOTHL.  BomopogHsbii
nmokasarens (pH).

CBoliicTBa KHCJIOT, OCHOBaHMII, OKCHJOB U COJICH B CBETE
TEOPUHU DJIIEKTPOJIUTUUYECCKON AUCCOIUAIIMM U NOpPEeIACTaBICHUU 00
OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX.

JeMoHCcTpauuu

- UcnpiTanue  BEIIECTB W WX  pPacTBOPOB  Ha
3JIEKTPONPOBOTHOCTD.

- 3aBUCUMOCTH AJIEKTPONPOBOTHOCTH YKCYCHOM
KHCJIOTBI OT KOHIIEHTPAIIHH.

- JIBr>keHne OKpallleHHBIX HMOHOB B DJJICKTPUUYECKOM
mnoJie.

- OnpeneneHue xapakTepa Cpelibl B pacTBOpax COJICH.

JlaGopaTopHble ONBITHI

- Jucconmarusi cnaObIX dJIEKTPOJIMTOB Ha MpUMEPE
YKCYCHOUM KHMCJIOTHI.

- MN3MeHeHne OKpacKu HWHJIUKATOPOB B KHCIOTHOM
cpene.

- Peakmus HEeUTpau3anunu pacTBopa I EJI0YH
Pa3IUYHBIMU KHCJIOTAMH.

- I[Tonyuenune THAPOKCHUIA memau(I) u ero
B3aUMOJEUCTBUE C PA3JIMYHBIMHUKHCIOTAMU.

- B3aumopnencTBue CHJIIBHBIX KHCJIOT C  OKCHIAOM
menu(1l).

- B3aumoneicTBue KHUCIOT € METaLIaMH.

- KauecTtBenHasi peakiusi Ha kKapOOHAT-HOH.

- Ilony4denue cTy/1HI KPEMHHUEBOU KHCIJIOTHI.

- KauecTtBenHasi peakuusi Ha XJIOpUA- WIH CyJIbdar-
WOHBI.

- N3MeHeHne OKpackd HMHAUKATOPOB B IMIEJIOYHOU
cpexne.

- B3aumonencTBue menodyen ¢ yriaeKUCIIbIM Ta3oM.

- KauecTtBeHHas peaknusi Ha KaTUOH aMMOHMUSI.

- IHonyuyenue ruapokcuaa meau(ll) u ero paszmokeHue.

- B3aunmopeiictBue kapOOHATOB C KUCIOTaMHU.

- IMTonyuenue ruapokcuaa xeineza(lll).



- B3aumopeiictBue kene3a ¢ pacTBOpoM  cyibdara
meau(II).

INpakTuyeckue padoThl

1. Pemienne  3KCOEPUMEHTAJIBHBIX  3aJlad MO  TeMe
«DNEeKTPOJIUTUYECKAST TUCCOLUALINSD.

HeMmeTasuibl U MX cOeIMHEHM A

CtpoeHne aTOMOB HEMETAJLUIOB HW WX TMOJIOKEHHE B
MNEePUOINIECKON CHUCTEME. Psin IIEKTPOOTPUIIATEITBHOCTH.
Kpucranmuuyeckue pemi€éTku HEMETAIJIOB — MPOCTHIX BEIIECTB.
duzuyeckue cBoicTBa HeMeTaLu10B. O0MIMe XUMHYECKHUE CBOMCTBA
HEMETaJUIOB: OKHCJIMTEIbHBIE U BOCCTAHOBUTEIbHBIEC.

I"anorensl, cTpoeHHE UX aTOMOB U MOJIEKYJl. PU3UYECKHUE U
XUMUYECKHE CBOWCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOWMCTB TaJIOTEHOB B 3aBHCHMOCTH OT HWX TOJOXCHHUS B
nepuoNYecKor cucreMe. HaxorkieHne raJioreHoB B MIPUPOJIC U UX
nojaydyeHue. buosornyeckoe 3Hau€HUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOOPOZIBI W COOTBETCTBYIOIIME WM KHUCIOTHI:
IUIaBUKOBasi, CoOJIsiHAss, OpPOMOBOAOpPOAHAs, HOJOBOJIOPOJHAS.
Tl'anorenuapl. KauyecTBeHHBIE peakIMM Ha TaJOr€HU-UOHBI.
IIpuMeHeHne COEIMHEHUN TajlOr€HOB.

OOmmas xapaktepucTtuka 3j1eMeHTOB VIA-rpynmbel. Cepa B
pUpoOJie U €€ MoydeHHue. AJIIOTPONHbIE MOAU(DUKAIIUN CEPhI U UX
CBOMCTBa. XMMHUYECKHE CBOMCTBAaCEPhl U €€ NMPUMEHEHHUE.

CepoBOIOPOZI: CTPOEHHE  MOJIEKYJbl, (U3NUYECKHUEe U
XHUMHUYECKHE CBOMCTBA, IMOJIydeHHUE U 3HaueHue. CepoBOIOPOIHAS
kucinota. Cynbuasl U ux 3HaueHue. JIroMuHODOpPHI.

Oxkcun  cepwi(IV), cepHucras KHUCIOTa, CYJb(UTHI.
KauecTBeHHas peakius Ha CyJIb(UT-UOH.

Oxkcujg cepri(VI), cepHas KHMCJIOTA, cynbdaTsbl.
Kpucranmoruaparsl.

CepHast KHUCIIOTa KaK CHJIBHBIH 21ekTpoauT. CBoHcTBa
pa30aBiIeHHON CEpHOI KHCIOTBI  KaK  THUINMYHOH  KHCIIOTBI:
B3aMMOJICCTBME C METAlNIaMH, OCHOBHBIMH M aM(pOTEPHBIMU
OKCHJAaMH, OCHOBAaHUSIMU UM aM(OTEPHBIMH THUIAPOKCHIAMHU,
conssmMu. KauecTBeHHas peakiusi Ha CyJb(aT-uoOH.

OOmiast xapakTepucTuka »sjemMeHTOoB VA-rpynmnsl. A3O0T,



CTPOCHME €ro aroMa u MoOJIeKyJibl. DU3MYECKME U XUMHUYECKHUE
CBOMCTBA M IIpUMEHEHHE a3oTa. A30T B MpUPOJE U €ro
OuoJioruyeckasi poJib.

AMMHaK, CTpPOCHHE MOJIEKYJIbI W (PU3WYECKHUe CBOWCTBA.
AMMUayHas BOJla, HaMIATBIPHBIM CHIUPT, THUApPAT aMMHaKa.
JlOHOpHO-aKIENTOPHBIN MEXaHNU3M OOpa30BaHUs CBSA3M B KaTHOHE
amMmMoHusi. BoccranoBurenbHble cBoiictBa ammuaka. Conu
aMMOHHSI U UX npuMeHeHue. KauecTBeHHass peaknusi Ha KaTHOH
aMMOHUSI.

Okcuapl  a3oTa: HECcoJieoOpa3ylomiue W KHUCJIOTHBIE.
A3oTucTas KMCJIOTa U HUTPUTBI. A30THasi KMCJIOTa, €€ IO0JIyUyeHHEe
n csoucrBa. Hurparsl.

dochop, cTpoeHme aroma u atoTpornmsa. Dochuabl.
dochun. Oxcun dochopa(V) m dochopnas (oprodochopHas)
kuciora. docdarel.

OOmas XapaKTEepUCTHUKA 3JIEMEHTOB IVA-rpynnsr:
OCOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX BEIIECTB U COECIUHEHUMI
B 3aBUCHMOCTH OT TIIOJIOKEHUSI DJIEMEHTOB B NEPUOIUYECKON
cucreme. Yriepoa. AJLIOTpOITHbIEe MOAU(UKAIIUH: ajiMa3, TpaduT.
AMOp(dHBIN yriepoa: caka, aKTUBHPOBAHHBIN yrojib. AICOpOIHsI.
XUMHUYECKHUE CBOMCTBA yrijepoja. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero mnpoaykius. KapOousl.

Okcua yraepona(ll): crpoeHue MOJICKYJIBI, IIOJIyYCHHUE H
cBoricTtBa. Okcua yriepoaa(IV): crpoeHrne MoJIEKyJIbl, MOJTyUYSeHHUE
U cBoWcTBa. YroabHas Kuciaora. CoJid yrojbHOW KHUCIOTHI:
KapOoHaThl U TUApOKapOoHaThl. TexHuyecKkasl U nulieBas cojaa.

Oprannueckass XuMusi. YTJIE€BOJOPO/IbI.

MeraH, 3TaH M TIPOMAaH Kak IpeneibHble (HACBHIILICHHBIC)
YIJI€BOAOPOJBLI. DTHUJIEH W  aleTWJIeH KaK HempeaenabHbIe
(HeHachIlleHHBIE)  yraeBoJaopoabl. CTpyKTypHbIe  (HOPMYIIbI
BenlecTB. lopeHme yrieBomoponoB. Peakuuum aerumapupoBaHUs
NpENENbHBIX YIJII€BOJOPOIOB.

CriupTthl. DTHUIOBBIM CIIUPT, €r0 IMOJyYEeHHUE, NPUMEHEHUE U
¢usuonornueckoe nedcreue. TpEXaTOMHBIM CHOUPT TIIHULEPHUH.
VKCyCHasl KUCIIOTa KaK MPeacTaBUTEIbKapOOHOBBIX KHUCIOT.

Kpemuuii: crpoeHnme aromMa M HaxXOXXJIECHHE B NPHUPOJE.
Cunuouael U CUJIaH.



CsorictBa kpemnHusi. Oxcupn kpemuHusa(IV). Kpemnuesas
KHMCJIOTa U €€ COJIH.

IIponsBoacTBO crekia U ueMeHra. [Ipoaykuus cuiamkaTHOM
MIPOMBINIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamwuka, dapdop,
dassac. OnTHYecKoe BOJOKHO.

Hemerannsl B npupoae. PpaknMoOHHAs IIE€PETOHKA KUJIKOTO
BO3/yXa KaK cmoco0 TIOJydeHHUs] KHCIOpOJa, a30Ta W aproHa.
ITonyuenue d¢ocdopa, KpemMHHUs, Xjaopa, HoAd. DIJIEKTPOJIU3
pacTBOpPOB.

Ilonmy4uenue CEepHOU KHUCJIOTHI: CBIPBE, XUMU3M,
TEXHOJOTHYECKass CXe€Ma, METOJ KHUIISIIEro CJIOsl, TIPUHIIUTIBI
TenJI000MeHa, OPOTHUBOTOKA u OUPKYJISILUH. Oneywm.

HpOI/IBBO)ICTBO aMMHMakKa: CI:IpI)é, XUMHU3M, TEXHOJJIOTHNYCCKas
cxema.

JeMoHCTpauum

- Konneknust HemeTaiioB.

- Mopaenn KpUCTALINYECKUX PEHIETOK HEMETAIIOB:
aTOMHBIE U MOJIEKYJISIDHBIE.

- O30HaATOP U MPUHLHUIIBI €r0 PaOOTHI.

- ['openne HemeTansIOB — TMPOCTBIX BELIECTB: CEPHI,
dbocdopa, 1peBECHOTOyTJIs.

- OO6pa3ipl raJioreHoB — MNPOCTHIX BEIIECTB.

- B3aumopeiicTBue rajJjoreHoB ¢ MeTalJIaMM.

- BeiTecnenue xiopa 6poMoM WM HOJla W3 PacTBOPOB
UX COJIEH.

- Konnekuust npupoJHbIX COCAUHEHUN XJopa.

- B3aumopeiicTtBue ceppl ¢ METaIaMM.

- I'openue ceprl B Kucaopoze.

- Komnexuus cynbGuaHbIx pyn.

- KauecTtBennas peakius Ha CyJb(GUI-UOH.

- OOeciiBeunBaHUEe OKpAIIEHHBIX TKaHEH CEPHHUCTHIM
ra3om.

- Bzaumopericreue KOHLIEHTPUPOBAHHOM CEepHOU
KHCJIOTBI C MEJIBIO.

- OOyrinuBaHue OpPraHUYECKHUX BEIIECTB

KOHLICHTPUPOBAHHONW CEPHOIN KUCIOTOM.



- Huarpamma «CoctaB BO3IyXay.

- BuneodgparmenTs! u cnaiiasl «lItnabu 6a3apbn».

- ITomydyenue, coOupanue M paclo3HaBaHUE aMMHAKA.
- Pa3noxxenne 6uxpomara aMmMOHHSI.

- B3aumopeiictBue KOHILIECHTPUPOBAHHOM a30THOU

KHCJIOTBI C MEJbIO.

< ['opeHue 4€pHOro mopoxa.

= PaznokeHue HUTpara Kajlusd W TOPEHHE B HEM
JIPEBECHOT'0 YT'OJIbKA.

= OOpa3ubl MpUPOIHBIX coeauHeHuit dpocdopa.

< T['openue docdopa Ha BO3aYyXEe U B KUCIOPOJIEC.

= [lonyuenue 6enoro ¢ocdopa m UCIIBITAHUE €rO CBOWCTB.

< Komneknus «O0pa3upbl OPUPOIHBIX COE€IMHEHNUN
YTJIEPOJIa.

-« Iloptper H. . 3EeIMHCKOTrO. ITornomenne
PacTBOPEHHBIX BEIISCTB WM ra30B aKTUBUPOBAHHBIM YTJIEM.

< VYCTpOWUCTBO TNPOTHUBOTA3a.

= Moaenu MoJeKyJl MeTaHa, dTaHa, STUJIEHA U alleTUJICHA.

= BszammogeiicTBue dSTHiIIeHa C OpPOMHOM BOJIOM U
pacTBOpOM NepMaHraHaTaKaausl.

= OOmme XUMHUYECKHE CBOMCTBA KHCJIOT Ha IIpUMEpE
YKCYCHOM KHUCIOTHI.

< KauecTtBeHHas peakiusi HA MHOTOaTOMHBIE CHOUPTHI.

= Komiaeknus «O0pas1bl OPUPOAHBIX cOoeIUHEHU
KPEMHUSD.

- Komnekuusi crekia, KepaMUKU, LIEMEHTa U U3JCIUN U3
HUX.

= Komnekuuss npoayKIUNU CHUIUKATHOW MPOMBIIIJIEHHOCTH.

< Buneodparmentsl u cnaiiael «IIpou3BoJCTBO cTekila U
LIEMEHTAa .

< Komneknus «IIpupoHbie coeTMHEHNUSI HEMETAJIOB) .

< Bugeodpparmentsl u cnaiigpl «DpaKlIMOHHAasT MEpPEeroHKa
JKHJIKOTO BO3QyXa».

< Buneodparmentsr u cnaiael «l[lomydyenue Bomopoaa,
KUCIOPO/ia Y TaJIOTCHOB J3JICKTPOIUTHUYECKUM CIIOCOOOMY.

= Moaenu annapaToB Ui IIPOU3BOJICTBA CEPHOM KHUCIOTHI.

= Mojenb KUIISIIEro CIIOS.



= Mogeb KOJIOHHBI CUHTE3a aMMMaKa.

< Buneodpparmentsl u cnaiiael  «IIpon3BOACTBO cepHOM
KHUCIIOTBD).

= BuneodparmenTs! u cnaiabl «I[Ipou3BoacTBO amMmmuaka.

= Komnekuus «CpIpb€ 151 NOJTYUYEHUS] CEPHOU KHCIOTBD.

JlaGopaTopHble ONBITHI

= Pacro3zHaBaHue rajJoreHuI-HOHOB.

< KauecTtBeHHbIEC peakiiuu Ha CyJib(aT-uOHBI.

< KauecTtBeHHasi peakiiyuss Ha KaTUOH aMMOHHMSI.

< XUMHUYECKHE CBOMCTBA a30THOM KHUCIJIOTBI KakK
AJIEKTPOJINTA.

< KauectBennrbie peakiuu Ha ¢docdar-uoH.

< Ilonyuyenne n cBOMCTBA YrOJbHON KHCIIOTHI.

= KauectBeHnHast peakius Ha KapOOHaAT-HOH.

= [Ipomyckanue YTJIGKHUCIIOTO raza  4epes pacTtBoOp
CUJIMKaTa HaTpusl.

IIpakTHuyeckue padoTrbl

2. U3ydyeHne CBOMCTB COJISHOW KHUCJIOTHI.

3. M3yueHue CBOMCTB CEPHOM KHCIOTHI.

4. TlonmydyeHne amMMHaKa U M3y4YE€HHE €r0o CBOMCTB.

5. Ilomyuenue yriekucioro rasza. KadectBeHHass peaxuus
Ha KapOoHaT-HUOHBI.

MeTanibl 1 UX cOeUHEHUS

IlonoxxeHue wmeTayioB B NEePUOIUYECKON  cHUCTEeME
xumMu4deckux snemeHToB J[. M. MenneneeBa, CTpoeHUE aTOMOB U
KPHUCTAJUIOB METAJJIOB. MeTajimdyeckass CBsi3b M MeTalJIndecKast
Kpuctajuinueckass pemérka. Dunyueckde CBOMCTBA METaJLIOB:
JEKTPO- W TEMJIONPOBOJHOCTb, OTpa)karomias CIIOCOOHOCTb,
JIaCTUY-HOCTh. UEpHBIE M 1IBETHHIE METAJIJIbI.

Meranibl Kak BOCCTAHOBHUTENHU. DIEKTPOXUMHUYECKHUU Psi
Hanps>KeHU. BzaumoneicTBHe METalJIoB C  HeMeTajllaMu,
OKCHJAMU, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSI.

OOm1ast xapakTepucTHUKa 31eMeHTOB [A-rpynnbl. OKCHIIBI U
TUAPOKCHUIBI IIEJTOYHBIX METaJJIOB, HMX IIOJIyd€HHE, CBOMNMCTBAa,
npuMeHeHue. BaxnelmMne CoJM MIEJOYHBIX METAJIOB, HX



3HAUYCHHUE B MPUPOJAE U >KU3HHU YEJIOBEKA.

OO0miast xapakTtepuctuka 31eMeHTOB [IA-rpymnmbl. OKCHIIBI U
THAPOKCHUBI IIEJIOYHO3EMENIbHBIX METAIIJIOB, HWX IOJy4YE€HUE,
CBOMCTBa U MNPUMEHEHHE. BakHEUIIME COJIM HIEJIOYHO3EMEIbHBIX
METAJJIOB, WX 3HAY€HWE B TMPHUPOJAE U SKU3HH UYEIOBEKA.
Kap6onartel u ruipokapOoHaThl KajlbIUs.

Bpemennass u mnocrosiHHasi >KECTKOCTb BOJbl. CrocoObl
yCTpaHEHUsT BpeMEeHHOM KECTKocTH. CnocoObl yCcTpaHEHUS
HOCTOSIHHOM KECTKOCTH.

CoenyHeHus aTIOMUHUS B IIPpUPOJE. XUMHUYECKHE CBOMCTBA
amroMuHUsI. OCOOCHHOCTH OKCHAAa W THUIPOKCHIA AJTIOMUHUS KakK
amdoTepHbIX coeaguHEeHUH. BakHelmme Ccoau  alFOMUHUS
(xmopwua, cynbdar).

OcobGeHHOCTH CTpOCHHsI aToMa kene3a. JKeme3o B mpupoe.
Baxuneinmue pyasbl xkesnes3a. [lonydenue uyryna u cranu. OKCHIIBI U
ruapokcuabl  ckene3a(ll) w  (IIT). Comm xeneza(ll) wu  (III).
OOHapy>XeHHEe KaTHOHOB »JKeje3a B  pacTBope. 3Ha4dYCHHUE
COCIUHEHHUH >KeJlie3a.

Kopposusi razoBast (XHMHYECKasi) U DJICKTPOXUMUUESCKAs.
3ammra METa/uIOBOT Koppo3uu. Mertamibl B nipupojie. [lonsitue

o METAJLUTYpPTrUH. YépHas H IIBETHAasI METaJLTypTrUsl.
ITupomerarutyprusi, THUAPOMETAILIYPTHUS, JIEKTPOMETAIITYPTHSL.
JlomeHHBIM npoliecc. ITepepaboTka yyryHa B CTallb.
DJEKTPOJIN3 PacIijiaBOB.

JleMoHcTpanuu

- BzaumopnelictBue HaTpusi, JUTUS U KajlblUs C
BOJIOM.

- T'openue HaTpusi, MarHusi U ’kejae3a B KHCIOPOJE.

- Bcenbimka TepMHUTHOM CMECH.

- BzaumopelicTBue cMecH IOPOIIKOB CEpbl M Kejesa,
LIUHKA U CEpHl.

- B3aumonaeiictBue AJTFOMUHUS C KHCJIIOTaMH,
mieJao49aMi U BOJIOM.

- B3aumoneicTtBue xene3a U Meu C XJIOPOM.

- BzaumopericteBue Mead ¢ KOHLUEHTPUPOBAHHOM

CEepHOW KHUCIOTOM ¢ a30THOU KHUCIOTON (pa3baBieHHOW U
KOHIIEHTPUPOBAHHOM ).



- OKpaCKa IIJ1aMCHH COCAMHCHUIMHA IIICJI0OYHBIX
MECTAJIJIOB.

- Okpacka JIaMeHU COCIMHEHUSIMHA
IIEJIOYHO3EMEIbHBIX METAIJIOB.

- l'ammenue n3BecTu BOOOU.

- Ilonyuenue JKECTKOM BOJbI B3aMMO/JICICTBUEM
YIJIEKHCJIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

- YcrpaHeHHe BPEMEHHOM KECTKOCTU KHUIISTYEHUEM U
no0aBIIEHUEM COJIbI.

- YcrpaHeHHe TIOCTOSIHHOM >KECTKOCTH J100aBI€HUEM

COZBI.

= HMouuthl n mpuHIMNO UX AeHUCTBUS (BUAEO(PparMeHT).

< Komnexknusi npupOaHBIX COCIAMHEHUN AJIFOMUHMUS.

< Buneodparmentsl u cnaiigbpl «OKCHI aTIOMHHUSI U €ro
MOAU(PUKALTAND.

< Jlomyuyenue amM@oOTepHOro THUIAPOKCHUIA ATIOMHUHUS U
HCCIIEJOBaHHUE €0 CBOMCTB.

= Komneknmus «XUMHUUYECKUE UCTOYHUKU TOKa.

< Pe3ynbpTaThl JJIMTEIBHOTO SKCOEPUMEHTAa MO M3YYEHUIO
KOPpPO3UM CTaJIbHBIX M3JICIMi B  3aBUCUMOCTH OT  YCJIOBHUU
IIPOLIECCOB.

= BoccranoBnenue meau u3 okcuga meau(ll) Bomopomgom.

< Buneodparmentsl u cnaiasl «lIpousBoacTtBo uyryHa u
CTaJIm.

= Bugeodpparmentelr m chaael «M3menus W3 4dyryHa u
CTaJIn.

= BuneodparmMeHThI u CcIanabl «IIponzBoacTBo
AITFOMUHUSD.

JIadopaTopHbIe ONBITHI

= BsaumopnencrBue xeimesa C pacTBOpoM cynbdara
meau(1l).

< [lomyyeHue U3BECTKOBOW BOJBI U ONBITHI C HEU.

= [lonyuenue ruapokcunoB xenesza(ll) u (111).

< KauecTBeHHbIE peaKIIMM Ha KaTHUOHBI Keje3a.



IIpakTnyeckue padoThl

6. JKEcTKOCTh BOABI M CHOCOOBI €€ yCTpaHEHUSI.

7. PenieHne 3KCOEpUMEHTAJIBHBIX 3aj1a4 I10 TEME
«MeTramnbs).

XuMus M OKpy Kawiuas cpeaa

Crtpoenue 3emiu: siipo, MaHTHsI, 3€MHasl Kopa, JIutocdepa,
runpocdepa, armochepa. XuMudeckuii cocrtaB 3emun. ['opHBIE
noposbsl. MuHepanbl. Pynasl. OcanodHble TOpHBIE  HOPOJIBI.
Ilone3nple nckomaeMsle.

HMcTouyHMKN XMMHYECKOI0 3arpsi3HEHUS OKPY Karoller cpensl.
I'moGanpHble SKOJIOTMYECKHE NPOOJIEMBbI YEJIOBEUECTBA: HapYyIIEHHUE
OMOTr€OXMMHYECKHX  KPYroBOPOTOB  XMMHYECKHUX  DJIEMEHTOB,
MOTEIJICHWE KJIMMaTa, KHUCJIOTHbIE HOXKAU U Jp. O30HOBBIE ABIPHI.
MexayHapoJIHO€ COTPYJIHHUYECTBO B OOJIACTH OXpaHbl OKPY’KaromeHn
Cpelbl OT XMMHYECKOI'O 3arpsi3HEHUs. «3el€Hast XUMUS».

JeMoHCcTpauu

= Bupeodpparmentsr u chmanel «CtpoeHue 3emin U e
XUMHYCCKHI COCTaB).

= Komieknuss MUHEpasIoB U TOPHBIX TTOPOJI.

= Konneknust «Pyapl MeTanmoBy.

= BuaeodparmeHThI u CJIaU bl «I'moGanpHBIE
9KOJIOTHYECKHE MPOOTIEMbI USIIOBEUESCTBA.

= BuaeodparMeHTbl U ciadabl O CTENEHU DKOJOTHYECKOU
4HUCTOTHI TOBapa.

JlabopaTopHble ONBITHI

< l3ydenue rpanura.

< H3yuenue MapKHUPOBOK pa3JINYHbIX BUJOB
IIPOMBIIIJIGHHBIX U IIPOJIOBOJIBCTBEHHBIX TOBApPOB.

O0o0meHne 3HAHMH 1O XMMHH KYpPCa OCHOBHOM IIKOJIBI.
HoaroroBka k OCHOBHOMY IroCy/1apCcTBEHHOMY IK3aMeHY

CtpoeHue aroMa B COOTBETCTBUHM C  HOJIO)KEHHEM
XUMHUYECKOTO 3JIEMEHTa B nepuojaudeckoil cucreme. CTpoeHue
BEIIECTBA: XMMHUYECKas CBsI3b M KpUCTAUIMYECKas peléTka.
3aBUCHMOCTb CBOWCTB OOpa30BaHHBIX 3JJIEMEHTAMHU HPOCTHIX
BemecTB (METaJuIOoB, HEMETaJJIOB, OJIarOpoJAHBIX Ta30B) OT



HOJIOKEHUSI DJIEMEHTOB B IMEPUOAMYECKOU cucTeMe. Turosorus
HEOPraHWYECKUX BELIECCTB, Pa3JEJICHUE UX Ha KJIACChl WU TI'PYIIIHL.
IIpencraBurenu.

Ilpu3sHaku u ycCJIOBUS OPOTEKAHUS XUMHYECKHUX PEaKIU.
Tunosioruss XMMHUYECKUX PEAKUMUA MO Pa3JIUYHbIM [IPU3HAKaM.
Peaknuu monHOTO OOMeHa. OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIC
peakuuu.

XHUMHUYECKME CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEepHbIEC
XUMHUYECKHE CBOMCTBA COJICOOPA3yIOLUIUX OKCHIOB, T'MJIPOKCH]IOB
(ocHOBaHUM, KHUCIOPOJCOACPKAMIUX KHUCIOT U  aM@pOTEPHBIX
TUAPOKCHUIOB), COJICH.



| |
NPUMEPHOE TEMATHUYECKOE IIJIAHUPOBAHMUE

8

KJIACC

(2 u B Hememto, Bcero 70 4, U3 HUX 6 4 — pe3epBHOE BpeMsi)

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapaKkTepuCcTHKa OCHOBHBIX BHIOB
eATeIbHOCTH ydalmmxcs (Ha ypoBHe
4yeOHBIX AelCTBHUII)

HayajabHble MOHATHS M 3aKOHbI

xumun (20 4)

1

B )KN3HHU 4YCJIOBCKa

[Ipeamer xumuu. Ponb Xu- Mun

CpolicTBa Be-
puznyeckue

Tena w BemiecTBa.
IIICCTB. DTaJIOHHBIC
CBOIicTBa  BellecTB. Marepuaibl U
MaTepHaJIOBEJICHHE. XHMHYe- CKUe
sBiieHUs1. PoJIb  XUMHHM B JKU3HH
coBpeMeHHOro oomiectBa. OTHOIICHUE
oOIIecTBa K XUMHUH: XeMOQWIHS |
xeModoOusI.

JleMOHCTpaliuu. Komneknust
TepraioB U W3JCIHUN U3 HUX.
UIaGopaTopublii ombIT. 1.
KOMJICHHME C KOJIJICKIIMEH
TOPHON TTOCYbI

Mma-

O3Ha-
sabopa-

OOvsichsaimb, 4YTO TPEIMETOM  HU3Y-
IeHUs] XUMHUH SIBJISIIOTCSI BEIIECTBA, UX
CBOIICTBA U IPEBPAICHHUSI.
Pasziuuams Tena W BEILECTBA,
[1leCTBA U MaTepHaJIbI.
Yemanasnusamo OPUYUHHO-CJIE-
CTBEHHBIC CBSI3U MEXIYy CBOMCTBa-MHU
BEIICCTB u UX  NPHUMCHEHHUEM.
 Xapaxkmepuzosamo TOJIO’KHUTEIIb-
HYIO ¥ OTPULIATEIbHYIO POJIb XU-MHHU B
PKM3HU COBPEMEHHOI'0 00-111eCTBa.

| Apeymenmuposams CBOIO TO3H- ILIHIO
[10 OTHOIICHHUIO K XeMo(pu- JIHMU U
xemopoouu

BC-

MeTobl U3yYeHHUs] XUMUHU

MeTonpl  u3ydyeHuss xumuu. Ha-
Onmronmenve.  DkcrnepumeHT.  Moje-
iimpoBaHue. Mojenu matepHualib- HbIe
(BEIIIECTBEHHBIC) " 3HAKOBBIC
(CUMBOJIBHBIE).

JlemoHcTpauuu. Moaenu, HCHOJb-
ByeMble Ha ypokax ¢U3MKH, Ouo-
iioruu u reorpadun. OOBEMHBIE ©
[IADOCTEPI)KHEBBIC  MOJICIM  HEKOTO-
[PbIX XHMHMYECKHX BellecTB. Mojenun

KPUCTAJUIMIECKUX PEIIETOK

OCHOBHBIC Me-
€CTECTBEHHO-Hay4-

 Xapaxmepuzosamo
TOABI  M3YYCHHS
HBIX JTUCLUTLIINH.
/Ipu6oOoums IpUMeEPbI MaTePHATb- HBIX|
1 3HAKOBBIX, HJH CHUMBOJb- HBIX,
Mozesieli, HCIOIb3yeMBIX Ha YpOKax
(pu3ukm, 6UoIOTHHU U Teo- rpadum.

Cobupamb ~ 00BEMHBIE W IIAPO-
CTEp)KHEBBIE ~ MOJCJIM  HEKOTOPBIX
XMMHUYECKUX BEIIECTB




ArperaTHbie
iecTB

COCTOSHUA BE-

["a3pl. JKunkoctu. TBEpawvle Berle-
cTBa. B3amMHBIe Iepexoab! Belle- CTBA,
3 OJTHOTO arperaTHOTO CO- CTOSIHUS B
pyroe: BO3TOHKa (Cy- Onumanus)
necyommmarmsi, KOHJIE€HC AL u
HCIlapeHne, KpH- CTajumm3anus |
[UIaBJICHHE.

UlemouncTtpanuu. ColOupanue IpH-
Oopa Uil TIONydeHWs] ra3a W IIpo-
Bepka €ro repMeTHYHOCTH. Bo3ron-ka
CyXoro JipJa, Woja Wi HadTaiu- Ha.
IArperaTHbIe COCTOSTHUSI BOJIBL.
UIaGopaTopublii  ombIT. 2. [Ipo-
BepKa TepMETUYHOCTH Hpudopa
JUTsT TTOJTydeHUsT ra30B

Paziuuams — TpU
CTOSIHMSI BEIESCTBA.
Vemanasnuseames B3anMOCBSI3b  MEXKILY
arperaTHLIMH COCTOSIHHUSIMHA Ha OCHOBE
B3aMMHBIX [1EPEX0JIOB BEIICCTBA.
[ nnocmpuposams — B3aWUMHBIC
[pEXOJIbI BEIIECTB ITPHUMEPaMH.
|Habnooame XUMHYECCKUHN 3KCIIe-
PUMEHT M Oe/iamb BBIBOIBI HA OC- HOBE
HAOJTFO e HU

arperaTHblx  CoO-

Iic-

/Ipakmuueckasi paboma 1

[TpaBuiia TEXHHKH O€30MMaCHOCTH U
HEKOTOpBIC BHJBI pabOT B XHUMHYE-
ckoii jaboparopun (KaObuHETEe XU-
MU )

Pabomams ¢ 1abopaTopHBIM  00O-
pyJlOBaHHEM H  HarpeBaTe/IbHBIMHU
npubopamMu B COOTBETCTBHUU C IIpa-
BHUJIAMU TEXHUKH OE30IaCHOCTH.

Boinonnams  NpoOCTeiIlMe  MaHUIY-
st ¢ J1abopaTopHBIM — 000PyI0-
BaHUEM: C JJaOOPATOPHBIM LITATH- BOM,

cO cIUPTOBKOM

VIomawnuii osKcnepumenm

[HaGuroienue 3a ropsimieii cBevoit

Buinonnams ~ Oe3omacHble B J0-
MaIIHUX  YCJIOBUSX OKCIEPUMEHTBHI,
npoeooums HaAOIIIOICHUSI 38 TOpsi- ek
CBEUOI.

Ogopmusime OTYET O NPOACSIAHHOMU
[paboTe C HCHOJIB30BAaHUEM PYCCKOT'O
(poIHOTO) SA3BIKA U SI3bIKA XUMUU

(Dusnueckue sIBICHNUS — OCHOBA
[pa3/ieJieHrs1 CMEeCEeWB XUMUHU

Duznyeckue sBIeHUs. YucTbie Be-
ecTBa ¥ CMECH. [ OMOreHHbBIE H
rereporeHubie cmecu. Cmecu razo-
oOpasHble, JKHIAKHE U  TBEPHBIC.
CriocoOBI  pa3deneHust cMmecei: 1e-
[PETOHKA, WJIM AUCTHUIUISAINAS, OTCTa-

Pasnuuames  (pU3NYECKHE W XUMH-
4EeCKHE SIBJICHUS, YHCTHIC BEIIECTBA M|
cMecH.
Knaccuguyuposams
/Ipusooums OpUMEPBI
MMCIONIUX  Pa3jIU4YHOC
cocTOsTHUE.

CMECH.
cMecei,
arperatHoe




IIpooonsicernue

Homep [Tewma ypoka OcHoBHOE ConepkaHueypoKa XapakTepucTHKAa OCHOBHBIX BHI0B
ypoka I[CSITCJILHOCI;PI y'{a“IHPIXCSI (Ha ypoBHe
4yeOHBIX JelCTBHIA)
uBaHWe, (QUIBTPOBaHUE, KpUCTAI-|Ycmanasausams IIPUYUHHO-CJIE I~
mr3anysl WM BRIIapUBaHHUE. XpO-[CTBEHHBIE CBSI3W  MeXay  (u3nde-
[MaTorpadms. ITpnmenenue STUX[CKUMH  CBOWCTBAaMH  KOMIIOHCHTOB
CcriocoOOB  pa3zelieHHs cMeceil  B|CMECH U ciocoOaMM UX pasjiesie-HHUsl.
mabopaTOpHON TpakTHUKe, Ha npo-|Paziuuams  CIOCOObI  pa3ziesIeHHs
M3BOJCTBE U B OBITY. cMecel, onucvieamvs W Xapakme-
UlemoHncTpanuu. Pasnenenue IByX[puszoéams HUX INPaKTHYECKOE 3Ha-
HECMEIINBAIOIINXCST  JKUJIKOCTEH  Cl[ueHUe
[IOMOILBIO  JCIUTEJIbHOH  BOPOHKH.
Jluctusstop u ero pabora. VYcra-
HOBKa Jutsi pruibTpoBaHus U €€ padora.
YcTaHOBKa JUIsi BbIIapUBa- HUSL U €&
pabora. Kommekmuss Obl-  TOBBIX
npuGopoB Uit GUWILTPOBA-  HUS
Bo3ayxa. PasznesieHue Kpacsi- 11ero
BeniecTBa (iiomacrepa C IOMOIIBIO
MeTo/1a OyMaXKHOM Xpo-MaTorpaduu.
UlaGopaTopHble onbIThl. 3. O3Ha-
KoMJIeHHEe ¢  MUHepajlamMu,  00-
pasyromumu  rpanut. 4.  Ilpwuro-
TOBJICHHE TreTepOreHHOMI cMecHu
[OPOILIKOB CEpbl C JKEJIe30M MU HX
a3JeJICHUE
6 [Ipakmuueckass ~ paboma 3|AHamu3 nmo4BsI Pabomams ¢ 51abOpaTOPHBIM  000-
(ananoe  pabomer  «Ouucmka pPyJOBaHMEM M  HarpeBaTeJIbHBIMHU
nosapennoil coauy) nmpuOopamMu B COOTBETCTBHUU C IIpa-
BHJIAMU TEXHUKH OE30MaCHOCTH.
Boinoninams  NPOCTENIINE  TPUEMBI
oOpatieHust ¢ JabopaTopHbIM 000-
[pPyZlOBaHUEM: BOPOHKOH, (GHIBTPOM U
CITMPTOBKOI.




Habniooams 3a CBOIICTBAMU Be- IIECTB
1 [IPEBPAICHUSIMH, TIPOUC- XOJISIIIIUMUA
C BelleCcTBaMH.

Onucwvieamo XUMAYECKUN JKCIIe-
PUMEHT C  TOMOIIBIO  PYCCKOTO
(POQHOTO) sI3bIKA W SI3BIKA  XHUMHH.
/leramb  BBIBOABI TIO  pe3yJibTaTam
MPOBEJIEHHOTO DKCIIEPUMEHTA

ATOMHO-MOJIEKYJISIPHOE yue-
Hue. XUMHUYECKHE DJIEMEHTBI

IXMMHU4YECKHE D2JIEMEHTBhl. ATOMBI U
MoJiekynbl.  IIpocTble U CIIOXKHBIC
BellecTBa. AJUIOTPONHUSL Ha MNpUMeE- pe
Kkrciopoaa. OCHOBHBIE TIOJIOXKE- HUS
ATOMHO-MOJICKYJIIDHOTO ~ yde- HUs.
lonbl. BemiectBa MOJIEKYJIsIp- HOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSL.
JleMOHCTpanuu. Monemm amio-
TPOIMHBIX MOIUUKALMK yriaepona |
ceprl. Iloydyenne o3oHa

ObvsicHsimb, 9TO TaKOoe XUMHUYe- CKUH
bJIeMeHT, aToMm, MOJIEKYJIa,
QJUTOTPOTIHS, MOH.

Paznuuame TIPOCTBIE W CIIOKHBIC
BEIIIECTBA, BEIIECTBAa MOJICKYJISIPHO- T'O
14 HEMOJIEKYJISIPHOTO CTpPOCHHUSI.
Yemanasnueameo MIPUYUHHO-CJIeT-
CTBEHHBIC CBSI3U MEXKIY COCTaBOM
MOJIGKYJI W CBOWCTBAMH aJUIOTPOII-
HbIX MOAU(UKALMI KUCIOpOoaa.
Dopmynupoéams  OCHOBHBIC — I1OJIO-
DKEHHMsI  aTOMHO-MOJICKYJISIDHOTO — yue-
HYs

BHaKM XMMHUYECKHUX  DJIEMEH-
ToB. Ilepuonmnyeckast Tabiu- ma
xumMuueckux oayemenroB . .
MeHeneeBa

BHaKW (CHUMBOJIBI) XHUMHYCCKHX 3JIe-
MeHTOB. H(]opManus, KOTOpyIO HeCyT
BHAKM XHMHUYECKHX DJIEMEH- TOB.
DTUMOJIOTUSI Ha3BAaHUW HEKO- TOPBIX
XUMHYIECKUX 3JIEMEHTOB.
[Tepuoauyeckass TalOinuuIa  XUMHYe-
ckux oanemeHToB J[. WM. Menneneena:
[KOPOTKONEPUONHBIH U JAJIMHHOIIE-
ipuoaHbIM  BapuaHThl. Ilepuoasr wu
rpynnbel. ['71aBHas u noOoyHas Mmon-
rpynnel, unn A- u b-rpymmer. Ot-
HOCUTEIbHasl aTOMHAasl Macca.

UlemoncTpauum. [loprperst M s bep-
nenmmyca u JI. U. MenneneeBa. Ko-
[DOTKOTIEPUOAHBIA W UIMHHOIIEPHUO/I-
HbI BapUaHTbhl TEPUOJIUYECKON CH-

crembl JI. 1. Menneneena

Hasvieams W 3anucvliéams
XUMHUYECKUX SJIEMEHTOB.

| Xapakxmepuzosamv uHpopMauro,
KOTOPYIO HECYT 3HaKH XHMHYECKHUX
5JIEMEHTOB.

Onucvieams ~ CTPYKTYpY  II€pUOIH-
HecKOW TaOJUIBI XUMHYSCKHX DJie-
menToB JI. 1. Menneneena.
ObvbsicHsimb  STUMOJIOTUYSCKUE
Hajga Ha3BaHUNW XUMHYECKUX
MEHTOB M UX OTACJIBHBIX TPYIIIL.
Pasiuuams  KOPOTKONEPUOAHBI U
ITMHHONIEPUOAHBIA ~ BapUaHTBl  IIe-
puoguueckoir cucremsbl J[. WU. Men-
nemeeBa

3HaKH1

Ha-
2JIC-




IIpooonsicernue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBIX BHIOB
NeATeIbHOCTH ydalumxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)

10—11

Xumnaeckue (GopmyITbl

IXumudeckrne ¢opmyiiel. MHIEKCH Hu
Kod(pdummenter.  OTHOCHTENb- Has
MOJIEKyJIsIpHass Macca. Macco- Bas
ITOJIST  XUMHUYECKOTo  JJIeMeHTa B
coequHennu. HMHdopmanms, KoOTO-
IPYIO HECYT XUMHYECKHE (OPMYITBI

Omobpasxcamsb  COCTaB
ITOMOIIBFO XAMUYECKUX
Paziuuams  WHAEKCHI U
[MEHTEI.

HaxoOums  OTHOCHUTEIIBHYIO  MOIJIe-
KyJSIDHYIO Maccy BellecTBa M Mac-
COBYIO JIOJIFO XHMHYECKOT'O DJIEMEH- Ta
B COEIMHEHUM.

Tpancauposams WHGOOPMALUIO, KO-
TOpYIO HECYT XHUMUUIECKHE (hOPMYITbI

BCIIECTB C
hopmy.
K03 Ppu-

12—13

BajeHTHOCTB

BasientHocts.  CrpyktypHas  ¢op-
Myia. XUMHYECKHE 3JIEMEHThl C
MOCTOSIHHOM M IIEepeMEHHONW  Ba-
lIeHTHOCTBIO. BbIBO (dopmysbl  co-
envHEeHMsT 1o BaeHTHocTu. Ompe-
1eJICHUe BaJICHTHOCTH XUMHYECKO- IO
biieMeHTa 1o QopMmyJie Belle- CTBa.
CocTaBJICHHE HA3BaHMM CO- €IMHCHUU,
COCTOSAIIMX U3 JABYX XH- MHUYECKHX
5JIEMEHTOB. 3aKOH I10- CTOSIHCTBA
cocTaBa BEILECTB.

JleMOHCTpaLIUs. KoncrpyupoBanue
[1apOCTEPIKHEBBIX MOJICJICH MOJICKYJI

O6bsicHAMb, YTO TAKOE BAJICHT-HOCTD.
ITonumamo OTpa)keHHE opsIIKa
COCIUHECHHMS aTOMOB B  MOJIEKYJax
BELIECTB IOCPEACTBOM CTPYKTYP- HBIX
bopmyt.

Ymems cocmasnams  bopmynbl  co-
eIMHEHHIl 1O  BaJCHTHOCTH u
onpeodensimes BaJCHTHOCTH JJEMEH- Ta
o GopmMyJsie ero COeIHuHEeHUsI

14

IXUMHUecKkue peakiuu

IXumMuueckue peaknuu. PeareHTsl u
MpONYyKThl peakiuu. IlpusHaku xu-
MUYECKUX peakuuil. YCJIoBUA HUX
MpOTeKaHUsT W IpekpaiieHus. Pe-
akiuu ropeHusi. TerutoBoir 3¢ dexT
[peakuu. OK30TEPMHUYECKHE U DH-
ToTepMHUECKHE PEeaKIUH.

 Xapaxkmepuzosamo XUMHYECKYIO
[peaKIfio U €€ yYaCTHUKOB (pea- FeHThI
1 IPOAYKTHI PEaKIIUN).

Onuceléams TPU3HAKH U YCIOBHUS
TCUCHUSI XMMHUYECKUX PEaKIIHii.
Paszniuqame 9K30TEPMUYCCKHE "
PHJIOTEPMHUYCCKHUE PEaKIUU.




JlemoncTpauuu. Annapar Kunmna.
PaznoskeHre  Ouxpomara  aMMOHWUSL.
['opeHHE cepbl W MAarHWEBOW JICHTHI.
IadopaTopHble onbITbl. 5. B3au-
MOJIeiiCTBHE pacTBOpOB XJIOpUa|
HATPUsI U HOAUIa KaJIUsI C PACTBO- POM
HUTpaTta cepeOpa. 6. Ilomyue- Hue
ruJIpoKcHUIa meau(1l) " ero
B3aMMOJICHCTBHE C CEPHOM KHUCJIIO- TOH.
7. B3aumojeicTBre pacTBopa COJIbl €
KHCJIOTOM

Coomnocums peakuMu TOpPEeHUs U
PK30TEPMUYECKIE PEAKIIHH.

|Habnooams W onucvléams XUMH-
UECKHUI OKCHEPHUMEHT C  IIOMOIIBIO
PYCCKOTO (POJHOrO) si3blKa W s3bI- Ka
XUMUH

15—16 [Xumuueckue ypaBHEHUS 3aKOH COXPaHEHHUs MacChl Be- LIECTB.|Dopmyauposams 3aKOH COXpaHe- HUS
Xnmuaeckre ypaBHeHus.[Macchl BemecTB. Cocmaensams Ha €ro
CocTaBlIeHUE XHUMHYECKHX YypaBHE-|OCHOBE XMMHYECKHE ypaB- HEHHUSI.

Huii. MHpOpMmanus, koTtopyro He- c€r|lpancauposamsb WH(pOpMaIHIo,
XUMHUEeCKOe ypaBHEHHUE. KOTOPYIO HECYT XHMMHUYECKHE ypaB-
JleMOHCTpaLiuu. I[Hoprpers! [HeHUS.

M. B. JlomonocoBa u A. JI. JlaBy-[DxcnepuMeHTaIBHO noomeepaic- 0anms
asee. I'openue ¢ocdopa. ONbITHL|CIPABEIIMBOCT 3aKOHA CO- XPaHCHMS
WIUTIOCTPUPYIOIIME  3aKOH  COXpa-[MacChl BEIIECTB

HEHMsI MacChl BEILECTB.

UlabopaTopHble onbiThl. 8. Ilpo-

BEpKa 3aKOHAa COXPAaHEHHUs MacChl

BCIIIECTB Ha IIpUMEpe B3auMOJel-

CTBUSI WIEJIOUYM M KHUCHOTBL 9. Ilpo-

BEepKa 3aKOHA COXPAHEHHUs MacChl

BEIIECTB Ha IIpUMEpPE B3aUMOJEH-

cTBUs mEnoun u conu xesesa(lll)

17—18 [Tunbl XUMMUYECKMX PEaKIUi Kiiaccudukanuss — xumudeckux  pe-|Kraccugpuyuposameo XUMHUYECKUE
@QKIUH 110 COCTaBY U YHCIy PEa-TeHTOB[peaKIUM II0 IPU3HAKYy YHCIAa U CO-
1 TIPOAYKTOB. THUMNBI XHUMH- YECKHX[CTaBa PEareHTOB U MPOIYKTOB.
ipeakiuii. Peaknum coegu- HeHus,\Xapakmepuzoeams  poJjb  KaTajad-
[pa3lIOKeHMs, 3aMEIICHUs M OOMEHa.[3aropa B TIPOTEKaHHMM XHUMHUYECKOU
[KaTanuzaTopsl. [pEaKIIu.

UTemoncTpauuun. ['opeaune docdo- pa,|Habrooams W onucviéams XUMU-
[pacTBOpPEHHE TIPOLYKTa TOPEHUS B BOJIE[IECKHUIT OKCIIEPUMEHT C IMOMOIIBIO

1 HCCIEJOBAaHWE  ITOJTYyYSHHO- IO
IpacTBOpa JlakMycom. Bzanmonei-crauel

[PYCCKOTO (pOIHOTO) sI3bIKa M SI3bI- Ka,
XUMUH

COJISTHOM KHCJIOTHI C IIMHKOM.




IIpooonsicenue

XapakTepucTHKAa OCHOBHBIX BHI0B

Homep (OCHOBHOE cOep:KaHHeypPOKa
Lo Tema ypoka lesATeILHOCTH ydanmxesi (Ha ypOBHe
4yeOHBIX JelCTBHUIA)
[Tonyuenne rtunpokcuna wmenu(ll) m
ero pasJIoKeHHE TMpH HarpeBaHUH.
IadopaTopubie onbiThl. 10. Pa3z-
lTo)keHHe IIepoKcHAa BOAOpOAA C
rmomoripio okcuaa mapranma(lVv).
11. 3amemieHue OKeIe30M MeaH B
METHOM KYyIopoce
19 [ToBTopeHre u  00006IecHue|TecTUpOBaHKE, pEIICHHE 3aaad |
reMmbl. IloAroTOBKa K  KOH-[BBITOJIHEHHE YINPAXKHEHHUI 10 TeMe
TPOJILHOM pabote
20 \Konmpoavnasi paboma 1 o teme «HavajbHBIC MOHSITHS U 3aKOHBI XUMUH

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKHUX BelIeCTB.
KosnuyecTBeHHbIe OTHOIIeHHsT B xumum (18 u)

21

IBo3nyx u ero cocras

CoctraB Bo3ayxa. Ilonstue 06 00b-
émHOM nmone (j) KOMIOHEHTa MpH-
[POAHOII Ta30BOM CMecu — BO3JyXa.
[PacuéT 00b€Ma KOMITOHEHTa ra30- BOW
cmMecu 1O ero OObEMHON mone u
HA000POT.

UTlemoncTpanuun. OmnpejeieHue
tep>kaHus KHCI0POJia B BO3/LYyXE

CO-

| Xapakmepuzoeams OOBEMHYIO J10- JIIO
KOMITOHEHTA TaKou OPUPOTHOU
ra3oBoil cMecH, KakK BO3AyX, U
paccuumoieams OOBEMHYIO [IOJIIO 10
00BEMY 3TOH cmecH.

Onucvieams OOBEMHBIM COCTaB arT-
MOC(EepHOTO BO31yXa U HOHUMAMb
BHAYCHWE ITOCTOSIHCTBA 3TOr0  CO-
cTaBa Ui 3OPOBbBSI

22

IKuciopon

Kucmopon. O3son. Ilomyuyenue Kwc-
imopoa. CobupaHue U pacrio3Ha-BaHHUE
Kuciaopoga. XHUMHYECKHE CBOMCTBA
KHCIopoaa: B3aMMOJACH- CTBHE C
MeTaJUTaMH, HEMETaJIaMHI

Xapakmepuzoeams  030H
ITOTPOIIHYIO  MOJIHU(DHUKAIIHIO
[pona.

Onucvléams € TOMOLIBIO  PYCCKOTO
(pOTHOTO) SI3BIKA U SI3BIKA XUMHU

Kak aa-
KHCJIIO-




M CJIOKHBIMH  BeliecTtBamMu. llpu-
MeHeHue  kuciopona. Kpyrosopor
KUCJIOpOJda B HPUPOJE.

Jlemoncrpauuu. IlonyuyeHue  kuc-

vIO0poJa pas3JIOKEHHUEM II€pMaHIra- HaTa

Kajguss W NEpPOKCHIA BOJAOPO- Ja.
CoOupaHre KHCJIOpPOJIa METO- JIO0M
BHITCCHCHHsI ~ BO3JyXa W  BOJIBL

[Pacrio3HaBaHue Kuciaoponaa. I'ope- Hue
MarHusi, OKelie3a, yIUisl, Cephl U
pochopa B kxucnopose

(pu3nUeckre U XUMHYECKHE CBOM-CTBA,
[MOJIyYeHHE U IPUMEHEHHE KUCIIOPO/Ia.
Yemanasnusame MPUYUHHO-CJIET-
CTBEHHBIE CBsSI3U MEX1y (usude-
CKMMHM  CBOWCTBaMH KHCJIOpOJa H
criocobamMu ero coOWpaHus.

/Iposooums W HabAOOAMb  XUMU-
[UEeCKHIl SKCIIEPUMEHT MO IOJIy4e- HUFO,
coOMpaHnio u pacIio3HaBaHUIO
KHUCJIOpPOJIa C COOJIFOJICHHEM TpaBHI
TEXHUKH Oe30macHOCTH. Onucwl- 6amb
XHUMHYECKHI DKCIIEPUMEHT

23

/Ipakmuueckasi paboma 4

[Tonyuenue, coOupaHue Wu
3HaBaHHE KHCIOpOIa

pacno-

Pabomams ¢ 1abopaTopHBIM  00O-
pyJIOBaHHEM H  HarpeBaTe/IbHBIMHU
npubopamMu B COOTBETCTBHU C Iipa-
BHJIAMU TEXHHUKH OC30MaCHOCTH.
Buinonnams  NpocTedIne  NPpUEMBI
oOpamieHust ¢ ynaGopaTtopHbiM  000-
[py10oBaHUEM: cobupates nOpudop
U1UISE TIOJIyYEHHsI Ta30B, IPOBEPSTH €ro
FEPMETUYHOCTh U MCIIOJIB30- BaTh IS
rmoinydeHust  kuciopona. Cobupamo
KHCJIOPOJI METOJOM  Bbl- TECHEHHMS
BO31lyXa U pACHO3HA-8AMb KUCIOPO.
Habnrooams 3a CBOUCTBaMU Be- I1IECTB
1 SIBJICHUSIMHU, HPOUCXOMS- IIUMH C
BEIECTBAMM.

Onucvieams XUMHUYECKUN JKCIIe-
[PUMEHT C  IIOMOLIBIO  PYCCKOI'O
(pOIHOTO) sA3BIKA M S3bIKA XHUMHU.
Cocmasnams OTYET 1O pe3yJbTa- Tam
MPOBEJIEHHOIO AKCIEPHUMEHTA

24

OKCUIbBI

Oxcupgpl. Haszsanms oxcugos. Co-
craBiieHre (GOPMYJ OKCHIOB MO HUX
Ha3BaHUSIM. [IpeJCTaBUTEIIM  OKCH-
TOB: BOJA, YIJIEKHCIIBIA ra3, Hera-

mi¢Hasi U3BECTh.

Boioensimo CYLIECTBEHHBIE TIpU-
BHAKH OKCHIOB.
Vlaéamb Ha3BaHWUSI OKCHAOB IO WX

popmyram.




IIpooonsicernue

HoMep [Tema ypoka OcHoBHOE coxepkamneypoKa XapakTepucTHKa OCHOBHBIX BHI0B
ypoka z[eﬁTeJILHOCTvn yqa“mnxcn (Ha ypoBHe
4yeOHBIX JelCTBHIA)
UlemoncTpanun.  Komneknust — ok-|Cocmaensams (popmysbl  OKCHIOB 11O
CHJIOB. X Ha3BaHUSIM.
UIaGopaTopubiii  onwiT. 12, [lo-Xapakmepuszosams Takux mnpencTa-
MyTHEHHE W3BECTKOBOW BOJIBI TIPH[BUTEIICH OKCHJIOB, KakK BOJa, yTJie-
[MPOITYCKAaHUN YTJICKHUCIIOTO ras3a KHCJIBII ra3 M HeramréHasi U3BecThb
25 Bomopon Bonopon B mnpupone. dusnueckue ulXapakmepuzosams  COCTaB  MoJle-
XMMHYECKHEe CBOHMCTBa BOJOPO-Ja, ETO[KYJIBI, (HU3NUEeCKne W XHUMHUYECKHEe
[MOJTyYeHHE u IpYMEHEHHE. [CBOMCTBA, MOIyYeHHEe U IIpUMEHe- HUE
UlemoncTpanuu. Ilomyuenue, co-[Bogopona.
OupaHHMe M pacro3HaBaHHUE BOAO-poxa.|Ycecmanasausams IIPUYUHHO-CJIE I~
["openue Bogopona. B3aumo- neificTBue[cTBEHHbIE  CBSI3M  MeXay  (u3nue-
Bonopoza ¢ okcunommenu(Il). CKUMH CBOWCTBaMH U criocodamu
UIaGopaTopublii ombiT. 13. I[lony-|coOupanust Bogopoma, MEXIy XH-
YeHHME BOJOpOJA MPH B3aUMOJCH-MMUYECKMMM CBOHCTBAMH BOAOpOJIA U
CTBUU ITUHKA C COJISTHOM KHCJIOTOMH €ero MpHUMEHEHHUEM.
/Iposooums U Haba0O0ams XUMUAYE-
CKHUI SKCIIEpUMEHT 110 IIOJIyYECHUIO,
COOMpPAaHMIO M PACHO3HABAaHUIO BO-
iopozia ¢ COOJIIOACHHEM IIPABHJI TEX-
HUKM ~ Oe3omacHoctu.  Onucwvieamos
XUMUYECKUU SKCIIEPUMEHT
26 /Ipakmuueckas paboma 5 [Monyuenue, cobupanue u pacno-|Pabomams ¢ 7a60paTOpPHBIM 000~
3HaBaHHE BOJIOPOJA pyJOBaHUEM M  HarpeBaTeJIbHBIMHU
nmpuOopamMu B COOTBETCTBHUU C IIpa-
BHUJIAMU TEXHUKH OE30MaCHOCTH.
Boinoninams — TIPOCTEHIINE  NPUEMBI
oOpatieHust ¢ JadopaTopHbIM 000-
pyaOBaHUEM: coOWparb nOpuboOp A
[IOJIy4eHHs] Ta30B, IPOBEPSITH €ro
repMETUYHOCTh U HCIIOJIB30- BaTh JUIS
[TOJIydeHHsI BOJOPOA.




Cobupams BOJIOPOA METOJAOM BBI-
TCCHCHUSI BO3JYyXa U PACHO3HA- 8AMb
BOIOPOI.

Habntooamsb 3a CBOWCTBaAMH Be- MISCTB
1 SIBJICHUSIMH, HPOUCXOJSI- IIUMH C
BEIICCTBAMM.

Onucviéams ~ XUMHYECKHH  JKCIIe-
PUMEHT C  IIOMOIIBIO  PYCCKOTO
(POMHOTO) sI3bIKA W SI3BIKA  XHUMHH.
Cocmaenams OTYET MO pe3yJibTa- TaM
[MPOBEAEHHOIO KCIEPUMEHTA

27

[KHrci1oThI

[KrciaoTel, UX cocTtaB M Kilaccupu-
KallHsl. MHEnukatopsl. Tabnuia
actBopuMocTH. CepHast M cOJisi- Has
KHUCJIOTBI, WX CBOWcTBAa W  IIpHU-
MEHEHHE.

JlemoncTpauuu. Komneknuss MuHe-
panbHBIX KucioT. IlpaBuio pa3das-
ITeHHST CepOi KHUCIOTBL.
UlaGoparopHblii onbiT. 14. Pacno-
3HABaHHUE KHCJIOT C IIOMOIIBIO WH-
TMKaTOPOB

lAnanusuposamo cocTaB KHCJIOT.
Pacnosnaeams ~ KHACJIOTBI ~ C  TIO-
MOIIBIO MTHJIMKATOPOB.
Xapakmepuzosamo IpeicTaBuTe-
lTleii KHCJIOT: CEepHYI0 M  COJISHYIO.
Onpeodensims ~ PacTBOPUMOCTH ~ CO-
eIMHEeHMIT C  IIOMOIIBIO  TaOIULBI
[PAaCTBOPHUMOCTH.

VYemanasnusamo OPUYUHHO-CJIE-
CTBEHHBIE CBA3U MEXIY CBOMCTBa- MU
CepHOifl U COJIIHOM  KHUCJIOT |
001aCcTAMH MUX HPUMEHEHHS.
Ocosnasams ~ HEOOXOIMMOCTH  CO-
OJIFOZIeHUsT  TIpaBHJI  TEXHUKH  0e30-
[TACHOCTH IIpU paboOTe C KUCIOTAMH

28

Coiu

Coyii, HUX CcOCTaB MW  Ha3BaHUS.
[PacTBOpuMOCTh  coleii B Boze.
[IpencraBuTenu cojiei: XJIOpUJI Ha-
Tpusi, KapboHaTt kKameuusi, ¢ocdar
KaJIBITSI.

lemoHcTpauuu. Komnekmus co- jeit.
Tabnuia pPacTBOPUMOCTH oc-
HOBAHUM, KHCIIOT U COJICH B BOJEC

Xapakmepuzoéams COIU Kak IIpoO-
ITyKThI ~ 3aMEIIeHUs]  BOAOpPOJa B
KICJIOTE€ Ha MeTaJll.

3anuceieams  GOPMyIIBI  COJIEH 1O
BaJICHTHOCTH.

Hasvieams  comu 110 GopMysiaM.
/cnonv3zoeams TabIuIly pacTtBo-
[puMoOCTH UL XapaKTEePUCTUKHU
CBOMCTB COJIEH.

/Iposooums pacu€rul mo GopMy- Jiam
cosent




IIpooonsicenue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepuCcTHKa OCHOBHBIX BHIOB
NeATeIbHOCTH yJammxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)

29—30

[KonnaecTBO BeriecTBa

Uucino Asoragpo. KosmuectBo Be-
mecrBa. Moabs. MousipHast  Macca.
[KpaTHBIC CIWHUIIBI HW3MEPEHHS KO-
ITHYecTBa BEMIECTBA — MHJUIUMOITb B
[KHJTOMOJTb, MULTHMOJISIpHAS "
KWJIOMOJISIpHAsi ~ MacChl  BEIIECTBA.
[Pacd€Thl C MCITOJIB30BAHUEM TTOHSI-THI
(KKOJTMYECTBO BEIIECTBa», «MO- JIIpPHAsI
Maccay, «YHCITO ABorazipo».
UlemoHcTpanuu. Hexoropele  me-
TaJUTBl, HEMETalJlbl U COEIUHEHUS C
KOJIMYECTBOM BEIIECTBa, paBHbIM 1
MOJIb

O0vacHAMb — TIOHATHA  «KOJIMYECTBO
BEIIECTBA», «MOJIb», «4HUCIO0 ABO-
raJpo», «MOJISIpHAsi Maccay.

|Pewiams 3a7a4d C HCIIOJIB30BAaHU- €M
MOHSITUN «KOJMYECTBO BeEIle- CTBay,
(«MOJISTpHAs maccay, «UYHCIIO
ABOTaJipo»

31

MonsipHbIii 00BbEM ra3oB

BakoH ABoraapo. MossipHblii 00b- €M

ra3000pa3HbIX BEILECTB. OTHoO-
chTeNnbHasl IUIOTHOCTh rasa I0 Jpy-
romy rasy.

[KpaTHbIE €QUHHMIBI H3MEPEHUs —
MUJUTUMOJIIDHBIA M KMJIOMOJIIPHBIN
00BEMBI ra3000pa3HbIX BEIIECTB.
[Pacy€Thl ¢ MCTIOIB30BAHUEM ITOHS- TUN
(«KOJIMYECTBO BEIIECTBa», «MO-JIApHAs
Macca», «MOJISIDHBIH 00B- €M Ta30B»,
(«anciio ABOragpo».

UlemoHcTpauus. Mojaenbs MOJISIp-HOIO
06BbEMa ra3oB

OOvsicHsimb  TIOHSATUST — «MOJISIPHBIN
00BEM Ta30B», «HOPMaJbHbIC YCJIO-
BUS.

Pewiams 3a1a4i C HCIOJIB30BaHU- €M
[IOHSTUH «KOJIMYECTBO BeIlle- CTBAY,
«MOJIIpHAsi Macca», «MO- JISIPHBIH
00BEM Ta30B», «YUCIO0 ABOraapo»

32—33

[PacuéThbl
[ypaBHEHUSIM

XUMHUYCCKHUM

IPacuy€Thl ¢ HCIOJIL30BAHUEM MOHSI- TUU
(KKOJIMYECTBO BCIICCTBA», «MO-JISIpHAS
Macca», «MOJISIPHBIA 00B- €M Ta30B»,
«4HUCIIO ABOTaapo»

| Xapakmepuzoeams KOINYECTBEH- HYIO
CTOPOHY XMMHYECKHX OOBEK- TOB H
[TPOIIECCOB.

|Peuwiams 3a7adqdl C HMCHOJIB30BAaHHEM
MOHATUH «KOJIMYECTBO BEIIECTBAY,
(«MOJISIpHAST Maccay», «MOJIIPHBIH O0O0BEM

ra3oB», «YHUCIO ABOI‘aI[pO))
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Boma. OcHOBaHUS

[unpocdepa. KpyroBopor BoOIbl B
npupoae. Duznyeckue U XUMHYE-
CKHE CBOMCTBAa BOJIbBI: B3aUMOJICH-
CTBHE C OKCHJIAMU.

OcHoBaHUs, uX cocTaB. PacrtBopu-
MOCTH OCHOBaHHWI B Boje. MI3me-HeHue
OKpacKd HWHIWKATOPOB B IICIOYHOU
cpene. IlpencraBurenu  1IeJIOYeH:
THJPOKCUABI  HATPHsl,  Kallus "
KBTS,

JleMoHCTpalMHU. Komnexknus oc-
[HOBaHMI.

UlaGopaTopHblii onbiT. 15. M3me-
HEHHE OKpacKh HHINKAaTOPOB B

[LIeJIOUHOU cpene

OoOvsicrsimb TOHATHST «OCHOBa- HUSDY,
CIIEIIOYN», «KAYSCTBEHHAST PEAKIIUs,

(CKHHIAKATOPY.
|Knaccugpuyuposame OCHOBaHUSI 1O
[PAacCTBOPUMOCTH B BOJE.

Onpeodensames 1O  (dopmyile  MpH-
HaJJIC)KHOCTh  HEOPTaHWYECKHX  Be-
[IIECTB K KJIAaCCy OCHOBAHUH.
Xapaxmepuzosams CBOMCTBA oT-
IeTbHBIX  TIpE/ICTaBHUTEIICl  OCHOBa-
HUH.

[cnonvzoeame TaOIHILy pacTtBo-
PUMOCTH UL~ ONpENeJIeHHs]  pac-

[TBOPUMOCTH OCHOBaHUM

MAacCOBOM JOJIEM pacTBO-
BEIlleCTBa

péHHoro

35 PactBoprl.  MaccoBass  poisi|PactBopuTenns M pacTBOp&HHOE Be-(O6bsichsmb MOHSTHE «MAacCoBasi JIOJIST
[PAaCTBOPEHHOTO BElIECTBA ectBo.  PacTtBophl.  PacTBOpeHMe.[pacTBOPEHHOIO BELIECTBA.

[uapater. ConbBarbl. MaccoBast noisi|Vemanaerueams aHanorum ¢ 00b-
[pacTBOpEHHOro BemiecTBa. PacyérsL|[EMHON noneil KOMIIOHEHTOB ra30- BOH
CBSI3aHHBIE C  MCIIOJIB30- BAaHHUEM|CMECH.
[TOHSITHS «MaccoBast nomsifPewams 3amadyd € UCHOJIB30BAaHHEM
[PACTBOPEHHOI'O BELLECTBAY. [TOHSTHH «MaccoBasi JOJIA DJIEMEHTa B
VlaGopaTopHblii onbIT. 16. O3Ha-[BemiecTBe», «MaccoBasi [0JisI pac-
KOMJICHHE C IperaparaMy JOMalll- HeH[TBOPEHHOIO  BEIIECTBa», «00bEMHas
I LIKOJILHOU anTeyKu —os1st Ta3000pa3HOro BEILIECTBA»
[pacTBOpamMy  NEpPOKCHIA BOAOPOJA,
CIIUPTOBOM HACTOMKKM HoJa U aM-
MuaKa

36 /Ipakmuueckas paboma 6 [IpurorosneHue pacTBopa ¢ 3a-aanHoi|Pabomams ¢ 1a6OpaTOPHBIM  000-

pyIOBaHMEM U  HarpeBaTEeJIbHBIMHU
nmpuOopamMu B COOTBETCTBHUU C IIpa-
BUJIAMH TE€XHHUKH O€30MacHOCTH.
Boinoninames  TIPOCTEHIINE  NPUEMBI
oOparieHust ¢ JabopaTopHbIM  000-
[pPyIOBAaHUEM: C MEPHBIM IIHJIHH]- POM,
c Becammu.

Habro0ams 3a CBOMCTBAMHU Be- IIECTB
1 SBICHUSMH, MPOUCXOMS- IIHUMH C

BCIIICCTBAMM.




IIpooonsicenue

HoMep [Teva ypoka OcHoBHOE coxepkamieypoKa XapakTepucTHKa OCHOBHBIX BHI0B
ypoka L[eﬁTeJn,HOCTvn yqa“mnxcsl (Ha ypoBHe
4yeOHBIX JelCTBHII)
Onucvieams ~ DKCIIEPUMEHT C  IO-
MOIIIBIO PYCCKOTO (POJHOTO) SI3BIKA U
SI3BIKa XUMUH.
Cocmasnams OTYETHI IO PE3yJIbTa-TaM
POBEIEHHOIO DKCIIEPUMEHTA.
/ 'omoseums  pacTBOpPLl €  Olpene-
IIEHHOM  MaccoBOM  fojel  pacTBO-
€HHOT'O BEIIECTBA
— V]omaunuii sKkcnepumenm BbIpaliuBaHUe  KPUCTAJUIOB  amo-[Buinonnsms  Oe3omacHble B J10-
MOKAIMEBBIX KBACI[OB MM MEIHO- TO[MAaIIHUX YCJIOBHUSIX SKCIEPUMEHTHI,
KyIopoca [IPOBOJIMTH HAOIIONEHUS 3a POCTOM
KpHCTAJIJIOB.
Ogopmnsims OTUET O TIPOJCIAHHOMN
paboTe C  IOMOIIBIO  PYCCKOI'o
(pOTHOTO) sI3bIKA U SI3bIKA XUMHU
37 O6o001IeHe W CHCTeMaTH3alMs 3HAaHUKW 1Mo Teme «BakHeilllne npeacTaBUTEeIM HEOPTraHWYEeCKHUX BEIISeCTB.
IKonmnyecTBeHHbIE OTHOIIEHUSI B XUMHH»
38 IKonmpoavnas paboma no teme «BaxHelue npeacTaBUTEIM HEOPraHWUYECKUX BemlecTB. KomdecTBeHHBIE
OTHOIIIEHUSI B XUMHUU»
OcHOBHbBIE KJacchl Heopranmveckux coexuHenuii (10 )
39 Oxcunpl, nx kinaccupukanus n[O0o0IIeHne cBeaeHu 00 OKCU- naX,|O6wscrame MOHATHS «Hecose-
XHMHUYECKHE CBOWCTBA NX KiIacCHM(UKAIIMU, Ha3Ba- HHSAX H|00pasyrollde  OKCHIABD»,  «cojieobpa-
cBoiicTBax. CnocoObl T0- JIy4YSHHs [3yIolue OKCH/JIBI», «OCHOBHBIE
OKCHIOB. OKCHABD», «KUCIOTHBIE OKCHABI».
.]IaﬁOpaTOprIe OIIBITHI. 17. Bsza- Xapa;{mepugogamb O6HJ;I/I€ XUMHUUEC-
MMOJICUCTBAE OKCHJIa Kallbls  Clckue CBOICTBa coJIe00pa3yrommux
BonoM. 18. IlIoMyTHEHNE U3BECTKO-BOM|OKCUIOB  (KHUCIOTHBIX W OCHOBHBIX).
BOJIbI Cocmasnams ypaBHEHUs pPeakuuil ¢
ydacTHEM OKCHJIOB.




Habrooams W onucvigams € TO-
MOIIBIO PYCCKOro (POAHOIO) sI3bIKa W
SI3pIKA XMMHM PEaKIHUH C y4acTH- €M
OKCH/IOB.

/Ipo6ooums ¢ COOJIIONCHUEM IIpa- BUII

TCXHUKH OE30MacHOCTH  OIbI- ThI,
[TOITBEPIKIAFOIIIHE XUMHUYECKUEC
CBOICTBAa OKCHUJIOB
40 OcHoBaHWs, WX  Kiaccudu-|OcHoBaHMs, Ux knaccuukanms,|Cocmasnsimes ypaBHEHHUSI  PEaKIUH C
|kaums ¥ XuMHU4YeCcKUe CBOM- CTBa [Ha3BaHUsl, CBoOMcTBa. B3aumonei-lygyacTuem OCHOBaHMH.
CTBHE C KHCJIOTaMH, KHCIOTHBIMU[Habriodams 1 onucviéams peax- MUN C
OKCHIaMH, COJISIMH. PaznoxeHnejyqyacTueM OCHOBAaHHM C I10- MOIIBIO
HEpacTBOPUMBIX  OocHOBaHWM. Cro-[pycckoro (poOJHOro) si3bIKa M sI3bIKA
COOBI MOJTyYeHUsI OCHOBAaHMIA. XUMUH.
UIabopaTopHbie onbIThbl. 19. Pe-{//posooums  onsiTel, mOATBEpKIA-
akrmust  HeWTpanmmsarmuu.  20.  Ilo-ffommme XMMHYecKHe CBOWMCTBAa  OC-
imydyenne ruapokcuaa menu(ll) m erojHoBaHmii, ¢ COONIOAECHUEM MpPaBUII
B3aMMOJICHCTBUE C KHCJIOTOM. TEeXHUKH O€30I1acHOCTH
21. Paznorxenue runpokcuaa me-au(1l)
Ipy HarpeBaHUU
41—A42  |Kucnorel, ux kiaaccuduka- Hus|KuciaoTsl, Ux knaccuukanus ulXapakmepuzoeams  oOlIUE  XUMH-
11 XUMHUYECKHE CBOICTBaA Ha3BaHUSI. O61ue XUMHYECKHUE[deCKUEe CBOMCTBA KHCJIOT.
cBoiicTBa KucCJIOT. B3aumoneii- crBue|Cocmasnisams ypaBHEHUSI  peaKLUi C
KHUCJIOT c MeTaJUIaMU. [y4aCTUEM KHCJIOT.
DISKTPOXUMHYSCKUN  psin — Hanps-|Habaiooams wu  onucvieams ¢ 1O0-

PKeHMI MeTasuloB. B3aumojeii- cTrBue

KHCJIOT C OKCHJAAMHM MeETajl- JIOB.
B3zaumojelicTBue KHUCJIOT c
OCHOBaHUSIMU —  peaknusi Heu-

Tpanu3anuu. B3aumoneincTBue KUCIOT
c COJISIMH. Ilonyuenue
0ECKHUCIIOPOTHBIX KHCJIOPOCO-
TepoKammx KHUCIIOT.

UlabopaTopHble onbIThl. 22. Bia-
MMOJIECTBHE KHCJIOT C MeTajja- MH.

u

23. BlauMoagercTBHE KHUCIIOT CCOJISIMU

MOILIBIO PYCCKOTO (POAHOTO) sI3bI- Ka U

S13bIKa XUMHU PEaKLUU C Y4acTHEM
KHCJIOT.
/Ipo6oOums  ONBITHI, IMOATBEPIKIA-

FOII[E€ XUMHYECKHE CBOMCTBA KHC- JIOT,
C COOJIFOJICHHEM TIPAaBHJI TE€X- HUKHU
Oe3zonacHOCTH




IIpooonsicenue

HoMep [Tema ypoka OcHoBHOE coxepkamneypoKa XapakTepucTHKa OCHOBHBIX BHI0B
ypoka I[eSITeJILHOCI;l/I yqa“umxcsl (Ha ypoBHe
4yeOHBIX JelCTBHIA)
43—A44  |Comm, wux  kmaccudukanus u|Con, WX KIaccuuKauss W CBOW-|Pasziuuame TIOHATHS «CPETHHE COJH»,
XHUMHYECKHE CBOMCTBA cTBa. PaCTBOPHUMOCTH COJICH B BO- JI€.[KHMCIIBIE COJIN», KOCHOBHBIE COJIK.
[B3zanmoaencTBre colieli ¢ Kuc- JIotaMu|Xapakmepuzoeams ~ OOIIAE  XMUMU-
1 1IenodyamMu.  B3aumMmojein-  CTBHE|yeckme CBOICTBA COJICHA.
coieii ¢ MeTaJlJlaMU, ocobeHHoCTH|Cocmasisimb YpaBHEHMUs pea](}_[p[f?[ C
bTux peakuuil. Bz3a- umonelictBue ygacTueMm coleil.
COJICH C COJISIMH. Habniooams W onucvléams ¢ 110-
UIadopaTopublie onbIThl. 24. O3Ha-[MOHILIO PycCKOro (POIHOIO) sI3bIKA U
KOMJICHUE C KOJUICKIIUCH COJICH. SI3pIKa XMMHM pEaKlUM C yda- CTHEM
25. B3anmoneiictBue cynbdarta meau(ll)|comneii.
c oxenesoM. 26. Bszaumo- aelcTBue|/Iposodums  ONBITHL,  MOITBEPKIA-
COJICH ¢ COJSIMH folMe XMMHYECKHE CBOMCTBa co- JeH,
C COOJIIOJIeHHEeM TIpaBHJI TeX- HUKH
Oe3omacHOCTH
45 [enernueckast cBsi3b  Mexnay[[‘eHermueckuwe psiapl Metaiuia  ulXapakmepuzoseamo HOHSATHE «re-
[KJ1accaMu HEOpraHnvecKux |[HeMeTallia. I'enernueckas CBSI3b|HETHUYSCKHUN PsII».
COeIUHEHU I MEXXIYy KjlaccaMH  HeOpraHudecKux|[Humocmpuposams TEHETHYECKYIO CBSI3b
BEILIECTB. MEXJly  BEIIECTBAMHU: npo-  croe
UlaGopaTopHblii onbIT. 27. ['eHe-[BemecTBO — OKCHA — THAPOKCHUI —
TUYeckasl CBsi3b Ha MpUMEpPe CO-|COJIb.
eAUHEHUI Meau 3anucvieams  ypaBHEHUS  peaklUid,
COOTBETCTBYIOILIUX [10CJIE10BATEI b~
HOCTH (memouke) npeBpalleHuit
HECOPTaHUYSCKUX  BEIIECTB  pa3iind-
HBIX KJIACCOB
46 /Ipakmuueckas paboma 1 [PerieHrie SKCIiepUMEHTaIbHBIX 3a- mad|Vuems oOpamarbcs ¢ JgabopaTop-
1o TEeMe «OCHOBHBIE KJIACCBI[HBIM ~ O00OpyIOBaHHMEM U  HarpeBa-
HCOPTAaHUYCCKUX COCITHHCHUMN» TeJIbHBIMH ~ TIpUOOpaMH B COOTBET-
CTBUU C TIpaBUJIaMH TEXHUKHA Oe3-
OIIACHOCTH.
Pacnoznaséams HEKOTOPBIC aHUO- HBI
M KaTHOHBL




Habato0ams CBOWCTBA AJICKTPOJIH- TOB
1 TIPOUCXOISIIIUX C HUMHU SIB- JICHUH.

|Habnooams WM onucvléams C  I110-
MOII[bIO PYCCKOTO (POJHOIO0) sI3bIKa U
SI3bIKa XUMUM PEaKiMyd C yda- CTHEM

PIIEKTPOJIUTOB.
Dopmynuposéams  BBIBOIBI IO pe-
3ybTaTaM  MPOBEAEHHOIO  AKCIICPH-
MEHTa

A7 O0O00IIIeHHEe U cUCcTeMaTH3alsl 3HaHUi 10 TeMe «OCHOBHBIC KJIACChl HEOPraHMYECKHUX COCIUHCHUI

48 IKonmpoavnas paboma 1o teme «OCHOBHBIE KJIACChI HEOPTaHHUYSCKUX COSITMHEHUI

[lepuoanyecknii 3aKOH M INEPHOAMYECKasi cucTeMa XumMudeckux 3JjemeHToB/l. U. Menaeneesa.
Ctpoenue atoma (8 4)

49

EcTeCTBEHHBIC CEMEHCTBA XH-
|Muueckux  smemenTtoB.  Amdo-
TEPHOCTH

EcTrecTBeHHBIE CceMelcTBAa XHMHYE-
CKHX DJISMEHTOB: IIEJIOYHBbIC U IIe-
ITOYHO3EeMEeNIbHBIE ~ METaJUIbl,  Trajo-
reHbI, HHEPTHBIC (OJAaropoIaHbIC) ra3pl.
IAMpOTEpHOCTD. Awmporep- HBIC
OKCHIBI M TUApOKcHiabl. — Kom-

[JIEGKCHBIE COJIH.
UlaGopaTopubiii onbiT. 28. Ilomy-
ueHre aM@OTEPHOro THIPOKCHIA U
licceIOBaHUE €ro CBOMCTB

OOvsicnsimb  TIPU3HAKH,  ITO3BOJISIIO-
e OOBEIMHATH IPYMIBI 2JIEMEH- TOB

B €CTECTBCHHbBIC CeMelCcTBa.
Packpvieamb ~ XUMHAYECKHUM  CMBICI
(STUMOJIOTHIO) Ha3BaHUM ecre-

CTBEHHBIX CEMEUCTB.

| Apeymenmuposams OTHOCUTEIb- HOCTh
Ha3BaHUS «UHEpPTHBIE raspn».
Obvsicnsime TOHATHE «amM@oTep- HbIe
COCIMHEHHUS».

|Habiooames W onucvieams peak- AU
MEX/y BeIIeCTBAaMHU C I[OMO- LIbIO
[PYCCKOTO (pOAHOIO) S3bIKAa M S3BIKA,
XUMUU.
 Xapakmepuzosamo
XxapaKTep CBOWCTB
OKCHJIOB M THJIPOKCHJIOB.

/7p0600UmMb ONBITHI MO MOIyYe- HUIO U

JIBOMCTBEHHBIN
amMdOTepHBIX

[TOITBEPIKICHUTO XUMHYE- CKHX
cBOICTB aM(pOTEPHBIX OKCH- OB H
THIPOKCUAOB C  COONIOJICHU- €M

IIPpaBUJI TCXHUKU 0e30MacCHOCTH




IIpooonsicenue

Hovep (Tema e OcHoBHOE coxepkameypoKa XapakTepucTHKa OCHOBHBIX BHI0B
ypoka I[eSITeJILHOCI;l/I yqaﬂmnxcn (Ha ypoBHe
4yeOHBIX JelCTBHUIA)
50 OTKpbITHE nepuoaundeckorolOtkpeitue . WM. MenneneessM|Paziuuams  €CTECTBEHHYIO M HC-
3akona [I. 1. MeHnneneeBbIM IIepHOIMISCKOrO 3aKOHA M CO3/1a- HHUE|[KYCCTBEHHYIO KJIaCCH(UKAIIH.
M NEepUOANIECKON cucteMsbl|ObvacHAmMb, TTIOYEMY IIepUoauYe- CKUN
XUMHYECKHX DJIEMEHTOB. 3aKOH OTHOCSIT K €CTECTBEH- HOM
UlemoncTpamuu. Pazmmaaeie ¢op- MBIKIacCH PUKAIIH.
TabJIMI] TEepUOAUYECKONH CHCTe- MEL|Moderuposams XUMHYECKHE  3aKO-
[MonenupoBanue IMOCTPOCHUSI [HOMEPHOCTH, BBIJICISISI CYIIECTBEH-HEIS
[TEPUOINISCKOMN CHCTEMBI [XapaKTEPUCTUKHU oOBeKkTa "
1. 1. Menneneesa Ipe/ICTaBIsAsl UX B IPOCTPAHCTBEH- HO-
rpaduyeckoit Uian 3HAKOBO-
cMBOJIMYEeCKOW (dopme
51 OCHOBHBIE CBeJIcHUsI O CTpO-JAToMBI Kak (opma cymiecTBoBa- HUs|OObACHAMb, YTO TAKOE «IIPOTOHY,
€HUHU aTOMOB XUMHUYCCKUX 3JIEMEHTOB. OC- HOBHBIC|[<HEUTPOHY», «IJIEKTPOH», «XMMHUYE-CKUH
CBEJIEHUSI O  CTPOEHHHM  ATOMOB.[DJIEMEHTY», KMACCOBOE YHC- JIO».
JlokazaTenbcTBa CJIOKHO- ctu|Onucvieams CTpPOEHUE sifipa aTo- Ma,
ctpoeHust  atoMoB.  OmnbiTel  Pe-[MCIIONB3yst NEPUOAUYECKYIO CUCTEMY
Bepdopaa. [Inanerapnas MoOJEJIb[XUMHUUeCKUX  anementoB  JI. M.
CTpOeHUsl aToMa. MeHnneneena.
CocTaB  aTOMHBIX  siJIEP: TPOTOHBL | Ionyuams MHOGOPMALMIO IO XH- MHH
HeiiTpoHbl. MaccoBoe umcio. Cospe-|u3 Pa3IMYHBIX HCTOYHHUKOB,
MEHHOE OMNpeHeIICHHE TMOHSTHS «XU-[AHAAUSUPOsamb €€
IMUUecKU 3meMeHT». OTHOCHUTENb- Hast
aTomMHasi Macca. B3auMocBsi3p NoHSITHIH
(«IIPOTOH», «HEUTPOH», «OT-
HOCUTEIbHAsl aTOMHAst Maccay.
JlemoHcTpauuu. Mojgenn  aToMoB
XMMHYISCKUX 3JIEMEHTOB
52 Ctpoenue SJIEKTPOHHBIX [Muxkpomup. OnekTpoHbL CtpoeHne|Oowsachams MOHITHE «IJIEKTPOH- HBIN
000JI0YEeK aTOMOB PHEPreTUYeCKuX  ypOBHEH  aTOMOB|CION», UIn «IHEPTEeTUYECKUN
xuMudecknx dieMeHTOB 1—20. I[lo-[ypoBeHBY.
HSITHE O 3aBEPIIESHHOM 3JIEKTPOH- HOMICOCMCISJZ}Zmb CXEMBI paclpenese- Hu
citoe SIIEKTPOHOB IO DJIEKTPOHHBIM CIIOSIM B
PIICKTPOHHON 000JIOUKE
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[ lepuonyeckast
[XUMHYECKUX
1. 1. MeunneneeBa

cucreMma
DJICMCHTOB

130TOMBI. dusznueckuii CMBICII
CUMBOJINKH e PUOTUIECK O cu-
crembl. CoBpeMeHHasT (POPMYJIIH-POBKa
[IEPUOINYSCKOro 3aKoHa. l3meHeHHs
CBOIICTB DJIEMEHTOB B II€pHOJax U
rpyrnmax Kak  (QYHKOUST CTPOSHUS
>IIEKTPOHHBIX 000JI0UEK aTOMOB.

Packpoleams — GU3HYECKUH  CMBICH
[TOPSIIKOBOI'O  HOMEpa XHUMHYECKOT'O
bJIeMEHTa, HOMepa IeprHoja U HO- Mepa|
CPYIIITBL.

ObOvsicnsimb ~ 3aKOHOMEPHOCTH W3-
MCHCHHSI MCETAJUIMYECKHUX H HeMe-
TAUIMYCCKUX  CBOHCTB ~ XHMHYECKHX
5JICMEHTOB W WX COCIHHCHHH B
[eproiax M Irpynmnax

54—55

XapakTepruCcTHKa DJJIEeMeHTa IIo[XapakTepuCcTUKa >JIIeMeHTa-MeTal- nalXapaxkmepuzosamov XUMHUUYECKHE
ero  TIOJIOKEHHI0O B TIEpHU-[M  DJEeMeHTa-HeMeTa/ula 1o  uxpiemMeHTHl 1—3-TO TeprozoB mo ux
OTMYECKON CHUCTEeMe [TIOJIOKEHUIO B TIEPHOAWYECKON CH-[[TOJIO)KCHUIO B IIEPUOIUYECKONW CH-
cTeMe XUMHYEeCKHUX djeMeHTOB /[l.[cteme xmmuueckux osnementoB Jl. M.

11. MenneneeBa. MeHieneeBa.
UlemoHcTpanuu. Mogenun  atoMoBldpzymenmuposams cBOlcTBa
biiemenToB 1—3-TO TIepHOIIOB OKCHJOB M THJIPOKCHIIOB METAJUIOB U
HEMETAJJIOB IOCPEJICTBOM ypasB-

HEHUM peaxkuuii

56 BHaucHuE nepuoanyeckoro|Coo0IIeHuss  yJaluxcsi O  JKU3HM,|Onpedensams NCTOYHUKN XUMHYE-CKOU

BakoHa u MIEPUOANYECKOI [HAYyYHOM W OOIIECTBEHHOW  jAes-[uHbOopMaIuu.
CUCTEMBl  XUMHYECKHX  aJe-[reapHocTd . M. MenneneeBa /Tonyuams HeoOXonumyro uHGOpMa-
imenToB JI. 1. MeHnneneeBa M0 U3 Pa3JIMYHbIX HCTOYHHUKOB,
ananuzuposame €€, ogopmisams WH-
bopManMoOHHBI  NIPOAYKT,  npesen-
moeams €ro, eecmu HAYYHYIO IUC-
KYyCCHIO, omcmauéams CBOIO TOUKY)|

BPEHUST WIN KOPPEeKmuposams &

XumMuueckasi cBsi3b. OKHUCIUTEIb

HO-BOCCTAHOBHTEJIbHbIE peakiuuu (8 )

57

MloHHasT XUMHYECKasl CBSI3b

onHast xumuueckass cBs3b. MOHBL|(O6vbsacHAmb, 94TO TaKOe HOHHAs CBS3b,
0Opa30BaHHBIE aTOMaMH METaJJIOB H|[UOHBIL.

HemeTtayuioB.  CxeMbl  oOpasoBanwusi|\Xapakmepuzoéams  MEXaHU3M  00-
MOHHOM CBSI3U 181 OWHAPHBIX[pAa30BaHUsI MOHHOW CBSI3U.
COCIUHCHHM. HNonnas|Cocmasnams  cxeMbl  00pa30BaHU
KpHUCTaJJIMdecKasi peméTka ©W  (U-[MOHHOI CBS3H.

3decKre CBOMCTBA BEIIECTB C 3TUM|Mcnonb3o6ams  3HAKOBOE  MOIECIH-
runoMm pem€rku. [lonsatue o [poBaHueE.




IIpooonsicernue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapaKkTepuCcTHKa OCHOBHBIX BHIOB
eATeIbHOCTH ydalumxcs (Ha ypoBHe
Y4eOHBIX 1efiC TBHI)

popMysIEHOM  eaWHMIIE  BEMIECTBA.
UlemoucTpanuu. BuneopparmeHn-Te1 u
cmavinel «MoHHass  XUMH4Ye- CcKas
CBSI3B». Kommeknmst BEIIECTB C
MOHHOW XWMHYECKON CBsI3bI0. Mojienn

MOHHBIX KpHUCTajuIl4de-
CKUX PELIETOK

Onpedensims TUIT XUMHYECKON CBSI3H
o ¢opmyiie BemiecTsa.
/Ipueooums  TIpUMeEpPHI
MOHHON CBSI3bIO.
Yemanasnueameo MPUYHHHO-CIIC]I-
CTBCHHBIC CBSI3M MEXKIY COCTaBOM
BEIIECTBA M BUJIOM XMMHYECKOM CBSI3H,
MEKTY MOHHOM CBSI3BIO "
KPUCTAININYECKUM  CTPOGHUEM  Be-
[[IECTBA, MEXAY KPHUCTALNINYECKUM
CTpOGHHMEM BellecTBa U ero ¢Gusu-
HUEeCKHMH CBOICTBaMHU

BCIICCTB C

58

[KoBajieHTHas
CBSI3b

XUMHUYECCKast

[KoBajleHTHasi ~ XMMHYECKasl  CBSA3b.
(DJICKTPOHHBIE U CTPYKTypHbIE oOp-
Mynbl.  Banentnocts.  KoBaneHntHas
HenoJisipHast CBs3b. Cxembl 00pa3o-
BaHUsI KOBAJIGHTHOH CBsI3M B Ou-
HapHBIX COEIMHEHUSIX. MoneKysip- Hast
1 aTOMHAasl KPUCTAJUIMYECKUE PEIIETKU
1 CBOMCTBa BEIIECTB C 3THUM THUIIOM
IPEIIETOK.

lemoHncTpauuu. BuneodparmeH- Tbl
u crnaiinbl «KoBaneHTHast XU-Mu4decKas
cBsA3b».  Kommekmuss  Be-  IeCTB
MOJIEKYJISIPHOTO ¥ @TOMHOTO CTPOEHUSI.
Monenu MOJEKYJSIPHBIX U aTOMHBIX
KPHUCTAJNIMIECKUX pe- MIETOK

OOvscHAmMb TOHIATHS «KOBAJIEHT- Hasi
CBSI3b), «BAJEHTHOCTbHY.

Cocmasnams  cxeMbl  00Opa3oBaHUs
KOBAJICHTHOIl ~ HENOJIIPHONH  XUMH-
UEeCKOM CBs3H.
[cnonvzoseamo
[poBaHUeE.
Onpedesime TUI XUMAYECKOU CBSI3U
o ¢opmysie BelecTsa.

3HAKOBOC MOACIN-

//[pusoOoums TpUMEPHI BELIECTB C
[KOBAJICHTHOM CBSI3BIO.
Yemanasnusamo OPUYUHHO-CIIEI-

CTBEHHBIE CBSI3M MEXKIY COCTaBOM
BEII[ECTBA M BUIOM XUMUYECKOW CBSI3U,
MEXTY KOBAJICHTHOM CBS3BIO U
KPUCTAJLTHYECKUM CcTpoO- CHHEM
BEIISCTBA, MEXIY KPUCTal- JIMYECCKUM
CTpOCHHUEM BEIIECTBa u erol

(pu3mUecKUMH CBOMCTBAMU
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KoBajieHTHAas

HEMOJIsIpHast H

[IOJISIpHAasT XUMHUYCECKasl CBA3b

DIEKTPOOTPULIATEIILHOCTb. Pan
PJIIEKTPOOTPULIATEIIBHOCTH. Koga-
JICHTHasT HENOJIsIpHAst U [OJIsIpHAas
xruMudyeckast cBsi3b. Jlumois. Cxe- MbI
0O0pa3oBaHMsI KOBAJEHTHOH MOJISIPHOMN
CBS3M B OWHApHBIX CO- EIUHEHUSIX.

MonexyisipHast u aToOMHasI
[kpuctauimayeckne — pemér- KA @ 0H
CBOMCTBa BEIIECTB C OTHM THIIOM
pEeLIETOK.

UleMmoHcTpanuu. Mogenn MOJIEKy-

UIIPHBIX M aTOMHBIX KpUCTaJlJIM4de-
CKUX PELIETOK

ObOvsicHAmMb TIOHSITHSI «KOBAJICHT- Has
[1oJIsipHast CBSI3bY, «IIIEKTPO-
OTPULIATEIILHOCTE», «BO3TOHKa», WIIH
«CyOIIManus».

Cocmasnams  cxeMbl — oOpa3oBaHU
KOBAJICHTHOI MOJISIPHON XMMHYE- CKOI

CBSI3U.
/icnonv3o6amb  3HAKOBOE  MOJEJU-
[pOBaHUE.

Xapakmepuzoeams  MeXaHU3M  00-
pa3oBaHUs TIOJSIPHOW KOBaJIGHT- HOM

CBSI3U.
Onpeodenisims TUI XUMHYECKOH CBsI3H
o ¢opmyiie BemecTna.

/Ipu6oOums TIpUMEPBI  BEILECTB C
[KOBaJICHTHOM MNOJISIPHOI CBS3bI0.
Yemanaenuseamsp NPUYNHHO-CJIE-
CTBEHHBIE CBSI3U MEXIY COCTaBOM
BEllleCTBA M  BUIAOM  XHMHYECKOU
CBSI3M, MEXIY KOBAJIECHTHOH CBsi- 3bIO
1 KPUCTAJUIMYECKUM CTPOEHH- €M
BEILIECTBA, MEXY KpPHUCTaJIIN- YECKUM

CTpOCHHEM  BelllecTBa h  ero
(pu3nUecKkruMU CBOMCTBAMH.
Cocmaensims  (popmMyJibl  OMHAPHBIX|

COC,Z[I/IHCHI/Iﬁ II0 BaAJICHTHOCTHU M HdaA-
XOOUmMsb BaJIEHTHOCTU DJIEMEHTOB IIO|

popmysie  OGUHAPHOrO  COSIUHEHUSI.
/Icnonv3oeams  MaTepUaIbHOE  MO-
e IMpoBaHue
60 IMeTtannnueckas XUMHUYecKasg|MeTauinyeckass XUMHYecKas CBs3b U[OObsACHAMb, YTO TaKOe MeTaJulH-
CBSI3b METAJUIMYECKas KPUCTAJUIMUe- CKasi[decKas CBSI3b.
peméTka. CBolicTBa BellecTB ¢ 3TUM|Cocmagnams  cXeMbl  O0Opa3oBaHUS
TunoMm pew€rku. EnumHas npupojaMeTaysiIfuecKol XMMHYECKOM  CBSI3H.
XMMHYISCKUX CBSI3EH. /Icnonv306ams  3HAKOBOE  MOIEIH-
UTeMoHcTpauuu. BujaeodparMeHTsl H[pOBaHHUE.
Caiijibl «Merannnueckas xuMu-Xapakmepuzosams  MEXaHU3M  00-
ueckast cBsi3b». Kommekmus «Me-[pa3oBaHusI METaNIMYSCKON CBSI3H.

ITaJ1JIbl 1M CIIJIaBBI».




IIpooonsicernue

Homep [Tewma ypoka OcHoBHOE ConepKaHueypoKa XapakTepucTHKAa OCHOBHBIX BHI0B
ypoka I[eSITeJILHOCI;l/I y‘la“HII/IXCSI (Ha ypoBHe
Y4eOHBIX efic TBHI)
UladopaTopublii onbIT. 29. W3ro-|Onpedensms THN XUMHYECKOH CBSI3U
TOBJICHHE MOJIENIM, WIUIIOCTPUPYIO-[no ¢dopmysie BeliecTsa.
eif  OCOOGHHOCTH  MeTaJUIM4YecKOH|//pueoOoums TpUMEpPBHI  BEILECTB C
CBSI3H METaUTMYECKOH CBS3BIO.
Yemanasnueamsp MIPUYUHHO-CJIeT-
CTBEHHBIE CBSI3M MEXIYy COCTaBOM
BEIIECTBA M BUJIOM XUMHUYECKOW CBSI3U,
MEXXIYy METaJUINYEeCKOW CBsI- 3BI0 U
KPHCTAJNTHISCKUM CTPOCHHU - eM
BelecTBa, MEXIY KPUCTAIM- YECKUM
cTpoeHHEeM BEIIEeCTBA U €ero
puszmueckuMu cBOMCTBaMU.
/Icnonv3o6ams  MaTepuUalbHOE  MO-
J1esIMpoBaHKe
61 CreneHb OKUCIEHUs Crenienp  okucineHust.  CpaBHeHue|OoOwsacHamb MTOHSTHUS «CTEIEeHb
CTEIIGHH OKMCJICHHMSI U BaJICHTHO- CTU.JOKMCJICHUS», «BAJICHTHOCTBHY.
[IpaBua pacuéra creneneii|Cocmasisims  popMysibl  OMHAPHBIX
okucieHus: 1Mo ¢GopmyinaM XUMHYE-[COEJUHEHHH Ha  OCHOBE  OOIIero
CKMX COEIMHEHUM crioco0a uX Ha3BaHUM.
Cpasnueams BaJIGHTHOCTb U CTe- IICHb
OKHCJICHHUS.
|Paccuumosléams CTEIIEHU OKHCIEe- HUS
10 dbopmynam XUMHUYECKHUX|
COCIMHECHUN
62 OKHCIIUTEIbHO-BOCCTAHOBH - OKHCIIMTEIIbHO-BOCCTAHOBUTENb- HBIC|O0bACHAMb TIOHSITHS «OKUCIIUTEIb- HO-
TCIIbHBIC PEAKIIMU [peaKIuu. BOCCTAHOBHUTEJIBHBIC PEAKIIMN),
OrnpeqesicHue CTENCHEH  OKHUCIICHUS|[KOKHCIUTEIbY, «BOCCTaHOBHTEJIbY,
>IIEMEHTOB, OOpAa3yIOMIUX  BEIIECTBA[KOKHCICHHUEY, «BOCCTAHOBJICHHE.
[pa3HBIX KiaccoB. Peakmum wmoHHOTO|Kaccuguyuposameo XUMHUYECKHE
OOMEHa U  OKHCIIMTEIbHO-BOCCTAHO-PEAKIMHM 110 NPH3HAKY HM3MECHCHUS]
BUTEIbHBIC peaknuu. OKHUCINTEIb CTereHel OKHMCIICHUsSI DJIEMEHTOB.




M BOCCTAHOBUTEIIb.
BOCCTaHOBJICHHUE.
'ypaBHECHU OKHCJIUTEIIBHO-BOCCTA-
HOBUTEJIbHBIX peaxmuii METOI0M
hJIeKTpOHHOTO OalraHca.
JleMOHCTPALIMH. B3aumoneiicreue
[IUHKA C CEepOM, COJITHOM KHCJIO- TOH,
xiopuom Menu(1l). 'openne maraus.
B3anMmoelicTBue XJOp-  HOM "
CEpOBOJIOPOJTHON BOJIBI

CocraBieHue

Okucrnenue wu|Onpeodensmo

OKHUCIIUTECIIb nu BOC-

CTaHOBUTEJIb, IIPOLIECCHI OKUCIIC-HUS U
BOCCTaHOBJICHUSI.

Icnonv3oeams  3HAKOBOE  MOJIEIIH-
poBaHHE

63 OOoOmeHne W cHUcTeMaThu3alus 3HaHui 10 Temam «lleprmognyeckuii 3akOH €W TIEpHOAWYECKasl CHUCTEeMa
xumuyeckux aiemeHToB [l. 1. MenneneeBa. CTtpoeHue aTroMa» U «XuUMHUUecKass CBs3b. OKHUCIUTEIBbHO-BOC-
CTAaHOBUTEJIbHBIC PEaKIIHI)

64 IKonmponvnas paboma no teMam «llepromyecknii 3aK0H U MEPUOIUYECKasi CUCTEMa XUMHUYECKUX 2JIEeMEeHTOB /1.
1. MenneneeBa. CtpoeHue atomMa» U «XHUMHYECKas CBsA3b. OKHUCIUTEIBHO-BOCCTAHOBUTENIbLHBIC PEAKLIMU»

[PezepBHOE Bpemst — 6 9

(2 u B Hemearo, Bcero 70 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

Homep Tema ypoka OcHoBHOE cofepkaHeypoKa XapaKkTepuCTUKA OCHOBHBIX BH/IOB

ypoka esiTeIbHOCTH YYaluxcs (Ha ypoBHe

YeOHbIX AeHCTBHI)

[loBTOpEeHUE M 00001IIeHNe CBeIeH Uil 110 Kypcy 8 kiiacca. Xumudeckue peakuuu (5 1)

1

[Kinaccudukariust
[HIYECKHX  BEIIECTB
[HOMEHKJIATypa

Heopra-

u

nux

[buHapHbIe COEUHEHUSI.
cosieoOpasyromme u
FOIIHE. I'mnpokcunasbr:

amM(OTepHbIE  T'MJIPOKCHIBI,

KHCJIBIC,
comu.

OCHOBHBIC, KOM-

OxcunsiXapakmepuzosamso
Hecosieo0pa3y-npokcuapl (ocHoBaHUs, aMmGOTep- HbIS

OCHOBAaHHS, [TUAPOKCHUIBI,
KHCJIO-|KUCIIOTBI) W COJIM IO IUIaHYy: COCTaB,
[posiconeprkale KUciIoTel. Cpen- Hue,|[crmocoOnt
IUICKCHBIC[XapaKTepHbIC CBOMCTBA UIIOJIyYCHHE.

OKCHJIBI, ru-
KHCJIOPOJCOAEP- Kallue

oOpa3oBaHUsI Ha- 3BaHUMU,




IIpooonsicernue

XapakTepucTHKa OCHOBHBIX BHJI0B

lnopona. 2. Peakuust HedTpanu3a- 1HUU.
3. HaGmromenue teruioBoro 3(ddexra
[peakIuy HEWTpaJIu3aluu.

4. B3aumoielicTBUE CEpPHOM KHCIIO- ThI
c okcuaoMm meau(Il). 5. Pazno- xeHue

[ICpOKCHUIa BoOAopoJa C II0- MOIIBIO

}I;I;)xce;) Tema ypoxa (OcHoBroe conepikatieypoka lesATeILHOCTH yuamuxesi (Ha ypoBHe
4yeOHBIX JelCTBHIA)
UlemoncTpauuu. Osnakomnienue c|Krnaccuguyuposams ~ OKCHUABL,  TH-
KOJUTSKIWSIME ~ METJLIOB W HeMe-|IpoKkcHabl (OCHOBaHUS, aM(bOTep- HbIe
TayutoB. O3HaKOMJICHHE C KOJUICK-[THAPOKCHUIBI, KHCIOPOACOIEp- KalllHue
LIFSIMA OKCHJIOB, KHCJIOT U coJeit KHCJIOTBI) M COJIM IO pa3- JUYHBIM
[IpU3HAKAM.
Vmems»  monrBepxaaTb — XapaKTepH-
CTUKY  OTICJBHBIX  MpEACTaBUTENCH
KJIACCOB ~ HEOPraHHYECKHX  BEIISCTB
ypaBHCHHSIMH COOTBETCTBYOIIUX
[peaxuii.
Packpbléams ~ TEHETHYECKYIO  CBS3b
MEXIy  KjaccaMH  HEOPraHHYeCKUX
coe AMHEHMI
2—3 [Kinaccudukanmst xumude-|O0001IeHne CBeACHUN 0 XUMHU4de- CKUx|O0vbscHssms — TOHITHS — «XHMHUYECKast
CKHX peakUHil MO0 pa3ind-[peaKiusx. Knaccudukanusijpeakuns», «peaKkiuu COeTUHEHUS,
HBIM OCHOBaHHSIM XHMHYECKHUX PEaKIUil MO pa3ind- HEIM|CPEAKIUH  Pa3JIOKCHUSD»,  «PEAKIHU
OCHOBaHMSIM: IO COCTaBy M YHCIy[oOMEHa», «peaKkUuud 3aMeLIeHUs,
[pearnpyrommux W 00pa3yro- MIUXCSI|«PeaKIUd  HEeHUTpaIn3alum»,  «IK30-
BEIIECTB, MO TEILUIOBOMY 3(M(PEKTy, MO[TEPMHUUSCKHE  PEaAKLUN», <«IHIOTepP-
arperaTHOMY COCTOSI- HUIO[MUYECKHE  PEakIHu», «0oOpaThMble
[pearnpyrommnx BEILIECTB, II0[peaKnm», «HeOOpaTUMbIe PEaKIINN»,
00paTUMOCTH, [0 H3MEHEHHIO CTe-[«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
[ICHeW OKHCJICHHS DJIEMEHTOB, IIO[pEaKIm», «TOMOTCHHBIE PEaKIum»,
MCITOIB30BAHUIO KaTaIHu3aTopa. («TeTEpOTCHHBIE  PEaKLUM», «KaTaJlH-
UTaGopaTopHble onbIThl. 1. B3au-[ruueckne peakumm», «HEKATAJIHTHYC-
MOZEHCTBHE aMMHaka U XJIOPOBO-[ckme peakumm», «TeruioBoit 3¢ dexr

XUMHUYECKON peaKIim».
[Knaccugpuyuposams XUMHUYCCKHE
[peaKINy 110 Pa3INIHBIM OCHOBA- HUSIM.
Onpedenisimeb OKHCIUTEIb W BOCCTa-
HOBUTEIIb, IPOIECCHl OKHUCICHUS U
BOCCTaHOBJICHUSI.




KaTajla3bl KapToO (i)eJ'ISI




Habrooams WM onuceiéams peak- MUU
MEXKIy BEIIECTBAMH C IIOMO- MIbIO
PycCKOro (pOJHOro) s3blka U SI3bIKA
X TMUT

[loHsiTHE O CKOpPOCTH XHU-
|Muueckoit peaknuu. Kara- nu3

[lonsATHE O CKOPOCTH XHUMHYECKOU
peakinu. @DaxTOphl, BIWSIONINE Ha
CKOpPOCTH XUMHYECKHUX peaxKIuii:
IpUpola pearnpyronmx BeEIIeCTB, WX
KOHIICHTpAIHs, TeMIlepaTypa, ITOa b
COIIPUKOCHOBEHHS, Ha- gne
KaTamn3atopa. Karamms.

/leMOHCTpaMU. 3aBHCUMOCTH CKO-
POCTH  XMMHUYECKOW  peakIuu  OT
[IPUPOJLI  pEarupyrolnx  BeIIeCTB.
3aBHCUMOCTh CKOPOCTH  XHMHYECKOH
peakIM OT KOHIIEHTpAIMH pearu-
18041811875 BEIECTB. 3aBHCHMOCTh
CKOPOCTHM XHMHUYECKOH peakuuu OT
[UIoIIaAd CONPHUKOCHOBEHHUsI pearu-
PYIOIINX BEIIESCTB («KHUIISIIUN CIOM).
3aBUCUMOCTh CKOPOCTH XH- MHUYECKOU
[peakuu oT TeMrepaTryphbl
[pearupyrommx BelIeCTB.

UlabopaTopHble oONbITHI. 6. 3aBHCH-
[MOCTB cKOpOCTH XMMHMYECKON peak-1uu
OT MPUPOABLI pearupyrolux Be- IIECTB
Ha IIprMepe B3auMOJIEHCTBUSI PAaCTBOPOB
Tuocynbdara HaTpus UM XJopHaa
Oapusi, THOCyJib(aTa Ha- TpUI H©
COJITHOM KHCIOTHL. 7. 3aBU- CHUMOCTH
CKOPOCTH XHUMHYECKOH pe- aKIHUH OT)|

MPUPOIBI METAaJIJIOB opu HX|
B3aMMOJICICTBHM C  COJISIHOM  KHC-
iforoii. 8. 3aBHCHUMOCTH CKOPOCTH

XUMUYECKOIl peakIuu OT IPUPOIBI
|[kucinor mpu  B3aMMOIEHCTBHHM HX C
bkene3oM. 9. 3aBHCHMOCTBH CKOPOCTH
XUMHUYECKOH peakluy OT TeMIIepaTy-phl.
10. 3aBUCUMOCTHh CKOPOCTH XH-

Obvsicusimb, 4YTO  TaKOE
XMMHUYECKOU PEaKIUH.
Apeymenmuposams ~ BBIOOP
M3MEpPEHUsI CKOPOCTH PEaKIIvH.
Vemanasnueame IPUYUHHO-CJIET-
CTBEHHBIE CBSI3M  pa3MYHBIX  (aK-
TOPOB U CKOPOCTH XHUMHYECKHX pe-
AKITWIA.

Habniooams M onucvieams peax- LTAN
MEXK/y BEIIECTBAMH C IIOMO- IIbIO

CKOPOCTh

€JINHUI]

pyccKoro (poJHOTO) si3blKa M S3bIKA
XUMUAH

/Ip060O0uUms  ONBITHI, MOATBEPIKAAIO-
[[e 3aBHCHUMOCTb CKOPOCTH XHMH-
YeCcKOW  peakuMd  OT  Pas3IMYHBIX
pakTOpOB




IIpooonsicernue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)

[MIUYEeCKOl peakIuu OT KOHIIGHTpa- [UU
pearupyrommx  BEIIECTB. 11. 3a-
BUCHMOCTb  CKOPOCTH  XMMMYECKOM
peakIMM OT IUIOIIAJAN COIPHUKOCHO-
BEHUsI PEarupyrolux BEIIECTB.

12. 3aBHUCHMOCTB CKOPOCTH XHMH-
UecKOll peakuMu OT HaJIM4Ms KaTa-
ii3aropa

Xumunueckune peakuunu B pactopax (10 u)

6

DIIEKTPOJIUTHYECKAS
coLuanus

JAnC-

[lonsaTue 00  2JIEKTPOJIUTHYECKOM
lcconpanuy.  DJIEKTPOJIUTBI U He-
>IIeKTpOIUTHL. MexaHu3M — Jaucco-
LIMAlUI JIEKTPOJIUTOB C Pa3JIMy- HBIM
XapaKkTepoM CBSI3U. CreneHpb
5JIEKTPOJIMTHYECKOM JIUCCOLUAIUH.
CunbHble U cilabble  3JICKTPOJIMTHI.
JleMOHCTpaLIuH. Hcnbiranue Be-
lIeCTB M HX pPacTBOPOB Ha 3JICK-
[TPOITPOBOAHOCTb.

UlaGoparTopublii onbiT. 13. [lucco-
uanust  cialbIX  BJIGKTPOJIMTOB  Ha
[puMepe yKCYCHOH KHCJIOTBI

Xapakmepuzoeéams  TIOHSITHUSL — «QJEK-
TPOJIUTUYECKAs JMCCOLAAITUSD,
(«(QIIEKTPOJIUTHI, «HEBJIEKTPOIUTHI».
Yemanaenuseamo MIPUUUHHO-CJIEI-
CTBEHHBIE CBSI3U MEXIy HpUPOAON
DJIEKTPOJINTA U CTENEHbIO €ro Juc-

ColMalinu.

Vemanasnueame OPUYUHHO-CIIE-
CTBEHHBIEC CBSI3U MEXAY TUIIOM XH-
MUYECKOIl CBSI3M B DJJCKTPOJIUTE H
MEXaHU3MOM €I'0 IMCCOLUALINN




OCHOBHbBIE  TMOJIOXKECHUSI  Te-
opun SIIEKTPOITUTHICCKOMN
muccormanuu (TO/1)

(OcHOBHBIC MOJIOKCHUSI TEOpUH
PIIEKTPOIIUTHICCKOM JTUCCOITHAITAH.
Kitaccudukanuss MOHOB W WX CBOW-
cTBa. KHCIIOTHI, OCHOBAaHUSI U COJIU KaK
hiieKTpouThl. X knaccudu- kamust u
Tccormanyst.

JleMOHCTpalUU. 3aBUCUMOCTH  DJICK-
TPOTIPOBOHOCTH YKCYCHOM KHCIIO- TBI
OT KOHIICHTpanuu. JIBrxeHue

 Xapakmepuz06ams TOHSITHSI «CTS-TICHb
iricconuanumny, «CUJIbHBIE
PJICKTPOJIUTHD,  «CJabdble  3JIEKTPO-
ITUTBDY, «KATHOHBDY, «AHUOHBI»,

(KKHCJIOTBDY, «OCHOBAHHUS»,  «COJN».
Cocmaensims ~ ypaBHCHHSI  DJICKTPO-
ITUTHYSCKON  TMCCOUMAIlMA  KHCJIOT,

OCHOBaHHWII M COJICH.




OKpAallI€HHbIX HWOHOB B
CKOM I1I0JIC

DJICKTpHU4EC-

[ nirocmpuposams  IpUMEpPaMu
HOBHBIC TIOJIOXKEHUSI TEOpPHUH
TPOJIMTHIECKON JTHUCCOIINAIINH.

Paznuuams ~ KOMIIOHEHTBI  JOKas3a-
TEJILCTB  (TE3UMCOB, ApPTyMEHTOB |
bopmBbl OKa3aTesbCTBA)

OoC-
DJICK-

8—9 Xumudeckre cBoMCTBa KUC-I0T|OO0IHe XUMHUYECKHE CBOWMCTBa Kuc-|\Xapaxmepuzosamov oOmue XUMU-
[KaK 2JIEKTPOJINTOB ITOT: HW3MEHEHWE OKpAacKH WHJINKa-[IeCKHe CBOMCTBA KHCJIOT C ITO3HM- LUN

TOPOB, B3aNMOJICHCTBHE C MeTaJlIa- MU, [T€OPHH SIIEKTPOITUTHISCKOMN
OKCHJaMH W THUIPOKCHIAMH METaJIOB|IMCCOITHAIINH.
1 cosiMu. Mortekyisip- Hele 1 HOHHBIe|Cocmasisimes MOJISKYIISIpHBIE, TT0JT- HbIe
(TTOoJTHEIC u COKpa- MIEHHBIC)[ COKpamEHHBIE WOHHBIE YpPaBHEHUS
ypaBHeHUs1 peakuui. Xu- MHUYECKUH|peakiuil ¢ ydaCTHEMKHUCIOT.
CMBICIT ~ COKpami€HHBIX  ypaBHEHUH.|Apeymenmuposamo BO3MO>KHOCTH
[VCIoBUSI MPOTEKaHUS peakuii MEXIY[[IPOTEKaHHs pPeakui C ydacTHeM
bJIeKTpoJIMTaMyl 10  KOHHA.  Psjjkucior Ha ocHoBe mpaBwmiia bep- Toire
AKTUBHOCTH METAJUIOB.[M Psila aKTUBHOCTH METAJI-JIOB.
UladopaTopuble onbIThbl. 14. V3me-|{/IposoOums ONBITHL, ITOATBEPIKAAO-
HEHHE OKpacKH HHAWKATOPOB B KHC-[IIME€ XMMHYECKHE CBOMCTBAa KHCIOT, C
itorHO# cpenme. 15. Peakiust HelTpa-|coOIOIeHUEM paBUI TEXHUKHU
IT3alMM  pacTBopa IEIOYM  Pa3IMY-{0E30IIaCHOCTH.
HbIMU  kuciotamu. 16. [lonmyuenue|Habniooams n onucvieams peaxk- 1A C
ruapokcuga Meau(ll) m ero B3amMo-lygyacTHeM KHCJIOT C IIOMO-  IIbIO
ieiicTBHE C pa3IMYHBIMU KMCJIOTaMHU. pycCcKOro (poJHOro) s3blKa W SI3BIKA
17. BzaumoneicTBie CUIIBHBIX KUC- JIOT[XMMHUU
c OKCHJIOM meau(1l). 18—20.
B3anMoselicTBre KUCIIOT C METalla- MU.
21. KauectBeHHass  peakuusi  Ha
kapOoHaT-uoH. 22. [TomydyeHue cry/- Hsl
KpemHHEeBO  KucioThl. 23. Kaue-
CTBEHHasl peaknHs Ha XJIOpPHUJ- WM
cynb(aT-noHbI

10 I XuMuyeckue cBoiicTBa oc-[OOmmMe XuMmMu4deckue cBoiicTBa 1ie-(Cocmasnsims MOJCKYIsIpHBIC, T10JI- HbIS

HOBaHUM KaK DJICKTPOJIN- TOB

lTo4eii: B3aMMOJIEHCTBHUE C KUCIIO-TaMU,

OKCHJIaMHU HEMETaJUIOB, CO- JISIMH.
OOmmmMe  XMMHYSCKHE  CBOW- CTBa
HEpPacTBOPHUMBIX OCHOBAHMM:
B3aUMOJICHCTBUEC c KHCJIOTAMH,

[pa3JI0KEHNE TPU HArpeBaHUM.

1 COKpallléHHBIE HOHHBIE ypaB- HEHUS
[peaKLMil C yYacTUEM OCHO- BAHUM.

Apeymenmuposamo BO3MO>KHOCTH
MPOTEKaHUsI peakuii C ydacTHEM
OCHOBAaHMW  Ha  OCHOBE  IIPaBUJIA|
beproe.




IIpooonsicenue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHII)

UlabopaTopHble onbIThl. 24. 13-
MCHCHHE OKpPacKd HWHIUKATOPOB B
eouHoit  cpene. 25. Bzaumonei-
CTBHE IIeJI0YeH C YTIIEKHUCIIBIM T'a- 30M.
26. KauectBennas peaknus Haj
KatTuoH  ammonus. 27—28.  Ilo-
irygenne tuapokxcuna meau(ll) m ero
a3JI0YKCHHUEC

/IposoOums  ONBITHI, TTOATBEPIKIIAFO-
e XUMHYECKHE CBOICTBA OCHO-
BaHWii, C  COOJIOACHUEM  IIPaBUJI
TEXHUKH O€30ITaCHOCTH.

Habnooams N onuceleams peak- AU C
ydacTHEeM KHCJIOT C [OMO-  IIbIO
pyccKoro (poJHOTO) si3blKa M SI3bIKA
XUMHUUA

11

(XMMHUYEeCKHUe CBOMCTBA CO-JICH
|xax srmexTponuToB

OO01Ie XUMHYSCKUE CBOHCTBACPEIHUX
CoJIeii: B3aMMOJCHCTBHE C KHUCJIOTaMH,
[IeJioYaMH, COJMSIMH W MeTaJlIaMH.
[BzaumonelicTBUEe KHC- JIBIX COJIeH co
[1IeJIOYaMH.

UlabopaTtopHble onbIThbl. 29. B3sau-
MojelicTBUEe KapOOHAaTOB C  KHUCIIO-
mamu. 30. Ilomydenue ruagpokcuaa
breneza(Ill). 31,  BsaumopeiicTtBue
bkeile3a € pacTBOpOM  cyJib(dara
mequ(1l)

\Xapakmepuszoeams ~ o0UEe  XUMHU-
UecKhe CBOMCTBa cCoOJIeM ¢ MOo3uLui
TCOPUM  DJICKTPOJIMTHYECKOH  Jucco-
IRIZERINGIZH

Cocmas/isimes MOJCKYIJISIPHBIC, I10JI- HbIS
1 COKpalllEHHbIC HOHHBIC ypaB- HEHUS
peaxiuit c y4acTUEM coneit.
Apeymenmuposamu BO3MO>XXHOCTbh
[IPOTEKAHMUsl peakuuid C ydacTUeM
cosieli Ha OcHOBe IipaBuja beproiue.
/Ipo6oOums  OIBITBHL, MOATBEPIKIAIO-
e XUMHYECKHe CBOWCTBa COJICH, ¢
COOII0ICHUEM IIPaBUII TEXHUKHU
0e30MmacHOCTH.

Habarooams 1 onuceléams peak- AN C
yd4acTHEM CoJIeii ¢ MOMOIIBIO PYCCKOTO
(poIHOTO) SA3BIKA U SI3BIKAXUMUH

12

[loHsiTHE O TUApPONU3E CO-IEH

[uaponu3 Kak OOMEHHOE B3amMO-
ieiictBue cosyeii ¢ Bonou. ['maponus
COJIM CHJIBHOTO OCHOBAHMS M clia- 0oit
KUCJIOTHL. ['maponus conu cia- Ooro
OCHOBaHHUSI M CHJIBHOH KHCIJIO- TBIL
[Bomopoausiii nokasarenb (pH).

Yemanasnueams 3aBUCUMOCTBE MEX- Iy
COCTAaBOM COJIM M XapakTepoM eé&
rUApOIN3a.

Ananuzuposams Cpeny pacTBOpa COJH
C TTOMOIIIBIO MHAUKATOPOB.




/lemoncTpanun. OmpeneneHue  Xa-
[paKTepa cpeasl B pacTBOpax coieit

/Ipocno3uposams TUII THAPOIN3A COIIN
Ha OCHOBE aHaim3a e¢ Gop-MyJbl

13 /Ipakmuueckasi pab6oma  1.[CBOWCTBa KHCIIOT, OCHOBaHHUH, OK-|Yuems oOpaiarecsi ¢ 1abopaTop- HbIM
PeriieHue SKCIIEPUMCHTAJIb-|ICHJIOB M COJIG B CBETEC TEOPHH[0OOpPYIOBaHHEM M HArpeBa- TEIbHBIMU
HBbIX 3a1a4 110 TeMe «DJICK-PISKTPOIUTUYCCKOW aHucconHanuu ufupubopaMd B COOTBET- CTBHH C
TPOJIUTHYCCKAsT JIMCCOLMA-[IIPEJCTABICHU 00 OKHCIHUTEIb- HO-[[IpaBUJIAMH TEXHHKH 0€3- OITaCHOCTH.
LI15D> [BOCCTAHOBHUTEJIBHBIX PEAKIIHSIX [Habnrooams CBOWCTBA DJIIEKTPOJIH-TOB.
Habriooams W onuceleams € TIOMO-
[II0 PYCCKOrO (pOJHOro) si3blKa |
SI3pIKa XUMHH  PEaKlIHMH C y4YacTHEM
5JIEKTPOJIUTOB.
Dopmyrupoéams  BBIBOABI 1O  pe-
3yjpTaraM  MPOBEAEHHOTO  3KCICpH-
MEHTa
14 (OOo0O6IIeHHe U CHCTeMAaTH3alMs 3HAaHUHM M0 TeMe «XHMHYECKHEe PEakLHH B PacTBOpax JJICKTPOJIUTOBY
15 |Konmpoavnasi paboma 1 1o teme «XUMHUYECKHE PEAKI[MH B PACTBOPAX DJICKTPOJIUTOBY

HeMeTa/uibl M UX coeauHeHus (25 1)

16

OOmIasi  XapaKTepHUCTHKa
MEeTaIIIOB

HEC-

CTpoeHHE aTOMOB HEMETAJIOB U HUX
IOJIOXKEHUE B IIEPHOIMYECKON CUCTEME.
IPsint 3JIEKTPOOTPULIATEI b~ HOCTH.
IKpucrannuueckue pemeéTKu
[HEMETaJUIOB — IIPOCTBHIX BELISCTB.
(Dusnueckue CcBOIiCTBa HeMeTal- JIOB.
OO01Me XUMHYECKHE cBoiicTBa
[HEMETaJJIOB: OKHCJIUTEJIbHBIC u
[BOCCTaHOBUTEJIbHBIC.

UTemoHcTpannu. Konnexmuss  He-
IMeTasIoB. MoJIeNln KpUcTauInye- CKUX
[PEIIETOK HEMETaAJJIOB: aTOM- HbIE U
IMoJIeK Y IsipHBbIe. O30HATOP MIIPUHIIMIBI
ecro  paOotel. ['opeHme  mpOCTHIX
BCLIECTB —  HEMETAJUIOB:  CEpBl,
bocdopa, npeBecHOro yris

Ob6vsicrsamob, YTO TaKOE HEMETaJLTbL.
| Xapakmepuzosamv XUMUYECKHE
3JIEMEHTBl — HEMETaJUJIbl U CTPOe- HUE,
pu3nueckre M XUMHYSCKHE CBOWMCTBA
IPOCTHIX BEIIECTB — HE- METAJIOB.

OOvscHamb  3aBUCUMOCTb  OKHCIIH-
TeJIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
(v npeockazvigams CBOIiCTBA)
5JIEMEHTOB-HEMETAJUIOB OT HX I10JIO-
DKEHUST B NEPUOJNYECKOW CHCTEMeE
xumuueckux a3iemeHToB J[. WM. Men-
neneeBa.

Vemanasnueameo IIPUYUHHO-CJIE -

CTBEHHBIC CBSI3H MEXKIY CTPOCHUEM
aTOMa, XUMHYCCKOM CBSI3bIO, TUIIOM




IIpooonsicernue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHUIA)

KPUCTANTNUYECKOU pemeTKkn HEeMe-
Tajula M ero COeJIWHEHHH u ¢u3n-
[UeCKMMH CBOWCTBaAaMHM JaHHOTO He-
MeTala U €ro COCIUHEHHM.

V[okazbieamb  OTHOCHUTEJIBHOCTH
HITUH «METaJD» U «KHEeMeTaJlJDy

110~

17

OO61as
>JIEMEHTOB
rajloreHOB

XapaKTepUCTHKA
VIIA-rpynms

["ajloTeHbl, CTpOEHHE HUX aTOMOB U
MoJtekys. Du3ndeckue U XUMHYe- CKUE
cBOlCTBa rajjoreHoB. 3akoHo-
MEPHOCTH H3MEHEHHUSI CBOMCTB TIajo-
r€HOB B 3aBUCHUMOCTH OT HX IIOJIO-
PKEHUSI B IIEPHOJMYECKON cHUCTEeMe.
[Haxo’kJieHHue rajoreHoB B IIPUPOAEC U
150 IOy YCHHUE. Buonoruueckoe
3HAUYEHWE W IPUMEHEHHE TIaJIOreHOB.
UTemoncTpamuu. O6pa3iibl rajore- HOB
NpOCTHIX  BellecTB. Bzaumo-
1eiicTBUE TaJIOreHOB C MeTaJUIaMHU.
[BbiTecHEHHE XJI0pOM OpoMa Miid uoja
113 pacTBOPOB HX COJIEH

Xapakmepuzoeams  cTpoenue,  Gu-
BUYecKre ¢ XHWMHYEeCKHE CBOWCTBa,
[TOJyYCHHE U NPUMEHEHHE rajiore- HOB
B uiaHe oOmero, OCOOSHHOrO WU
€ IMHUYHOT 0.

Yemanasnusamo OPUYNHHO-CJIE-
CTBEHHBIC CBSI3M MEXIYy CTPOCHHEM
aToMa, XHWMHYECKOW CBSI3bIO, THUIIOM
KPUCTAJNINYECKOW PpEIIETKH Yy rajio-
reHoB M (U3MYECKMMH U XHUMHYe-
CKHUMH CBOWCTBAMH 3THX BEIIECTB

18

CoenuHEHUs raJIOr€HOB

["a10reHOBOIOPOZII M COOTBETCTBY-
[OIIME WM KHCJIOTHL: IIJIABUKOBAsI,
consiHasi, OpOMOBOAOPOAHAs, HOJO0-
BogopoaHasi.  ['amorenunsl.  Kaue-
CTBEHHBIE peaKIUM Ha TaJlOreHU]I-
MOHBI. IIpumenenue COEeIMHEHU M
TaJIOTCHOB.

UlemoncTpanusi. Kommexkmus
[POJTHBIX COEIUHEHUMN XJjopa.

UIaGopaTopHbIii onbIT. 32.
[MTO3HaBaHHUE TaAJIOTEHUI-MOHOB

pH-

Pac-

Xapakxmepuzoeams ¢ HCIOJIB30Ba-
HUEM pPYCCKOro (pOIHOro) s3bIKa H
SI3pIKa  XMMHH  COCTaB, (U3HYCSCKHE U
XHMHYECKHE CBOWCTBA, MOJyde- HUE U
[IPUMEHEHHE COCTHHCHUITaIOTeHOB.
Haszbieams COSIUHEHUSI TaJOTEHOB II0
bpopmyiie u cocmaesnsims GOP-MyIIbI IO
X Ha3BaHUIO.

Yemanaenusamo [IPUYHUHHO-CITET-
CTBEHHBIC CBSI3M ME)KIY XMUMHYC- CKOM
CBSI3BIO M THUIIOM KPHCTAJUIH-




UeCKOil pemiéTKH B COCIUHEHUSIX Ta-
ITOTeHOB W (PU3UYECKUMU U XHUMUYE-
CKMMH CBOWCTBAMHU OSTHX BEIIECTB.
/Iposooums, Habmooamsv W OnNu-
Cbleamb XUMHUYECKHUN KCIIEPUMEHT 110
PACIIO3HABAHUIO TaJIOTEHU/I-HO- HOB C
COOJIFOJIEHUEM  TIPaBWJI  TE€X- HHKH
0e30ITacCHOCTH.

Boinonnsams pacu€Thl 110 XUMHUYE- CKUM
bopmyniaM W ypaBHEHHUSM pe- aKIui,
[MPOTEKAOIINX C yYaCTHEM COCIHMHCHHI
raJIoreHOB

19

/Ipakmuueckasi paboma 2.
l13yyeHne CBOMCTB COJIsi- HOM|
[xkucnoTer

CosisiHasl ~ KHUCJIOTa  KaK  CHJIBHBIN
>iIeKTpOaUT.  THUIWUYHBIE — pEaKIHU
KUCJIOT, XapaKTepHbIC [UIs COJISTHOM
KHUCIIOTBI:  B3aHMOJICHCTBHE C  Me-
TaJlylaMHM, OCHOBHBIMH U amdorep-
HBIMM OKCHJAMHM, OCHOBaHUSIMH U
aM(pOTEpHBIMHU  THIPOKCUIAMH,  CO-
bistmu.  KadecTBeHHast peakuusi  Ha
XJTOpHUI-UOH

Vmemsb obpamatbest ¢ 1a00paTop- HBIM
00OpyIOBaHUEM U HarpeBa- TEJIBHBIMH
npubopaMu B COOTBET- CTBHU C
[IpaBHJIAMH TEXHUKH O€3- OITaCHOCTH.
[Habiooams CBOWCTBa AJIEKTPOJIM- TOB
1 IPOUCXOISIINX C HUMU SIB- JICHUH.
[Habriooams n onucvieams peak- AHA C
y4acTHEM 3JICKTPOJIMTOB C ITOMOILBIO
pyccKoro (poJHOro) s3blKa M sA3bIKa
XUMHU.
Dopmynuposamsv
ByJIbTATaM
MEHTA

BBIBOJBI  IIO
OPOBEAEHHOIO

pe-
SKCIIePH -

20

OO6mas XapaKTePUCTHUKA
bnementoB  VIA-rpynnmbl  —
xanpkoreHoB. Cepa

OO11asi XapaKTEPUCTUKA DJIEMEHTOB
IVIA-rpynnel. Cepa B mpupoae u eé
momydeHue.  AJJIOTPONHBIE  MOJHU-
pukanun  ceppl M HUX  CBOWMCTBa.
IXrMuueckue CBOMCTBa cepbl U €€
MpUMEHEHHE.

JleMOHCTpaLMHU. B3aumonetictBue
cepbl ¢ MeTalaMu. [opeHue cepslB
KICIIOPOJIe

/lasamb []9Jii3% %) XapaKTEPUCTUKY
ATOMOB, MPOCTHIX BEIIECTB MU CO-
eIMHEHUN XaJbKOT€HOB B  3aBHCHU-
MOCTH OT WX TIIOJOXXEHHUS B TIEPHUO-
TMYEeCKOl CHCTEME.

| Xapakmepuzosams CTpOEHUE, ajJio-
TpOnuio, (PU3NUESCKHEe U XUMHUYCCKHUE
CBOMCTBa, MOJy4YEeHHE U MPUMEHE- HUE
CepBhI.

Yemanasnusamo OPUIUHHO-CIIE]I-

CTBCHHBIC CBA3U MECXKIY CTPOCHUEM




IIpooonsicenue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHUIA)

aTOMa, XHUMHYECKOW CBSI3BIO, THUIIOM
KPUCTAJJIMYECKON PEeIIETKU Cephl U €€
(prsmaecknMu " XUMUYCCKUMU
CBOMCTBaMU.

|Boinonnsams pacu€Thl 110 XUMHUYE- CKUM
popmysiaM W ypaBHEHHSIM pe- aKIui,
MPOTEKAIOIINUX C YYaCTHEM CEPBL.
/Iposooums,  nabnrooamv W onu-
cblgamb XUMMUYECKUIT SKCIIEPUMEHT MO
FTOPEHUIO Cepbl Ha BO3AyXe U B
KHCJIOpOJE C COOJIIOJICHHEM IMPaBHUII
TEeXHUKH O€30I1aCHOCTH

21

CepoBozopon u cyiibhuabl

CepoBOIOPOA: CTPOCHUE MOJICKY- JIbI,
pusnyeckme M XMMHYECKHE CBOMCTBa,

[1OJIy4YeHHUE u 3HA4YCHHUE.
CepoBonoponHast  kucijora. Cyib-
puabr 1 nx 3HaueHue. JlroMuHO- (OpPBHL.
UlemoHncTpauuu. Komneknust  Cyiib-

bunuabix pyn. KauecTBennas peak- 1us
Ha Cyib(OUI-UOH

Xapakmepuzoéams ¢ HUCIOJIB30Ba-
HHUEM pPYyCCKOro (pOJHOro) si3blKa U
SI3pIKa  XMMHHU  COCTaB, (DU3UUYSCKHE U
XUMHUYECKHE CBOMCTBA, IMOJydYe- HUE U

[IPUMEHEHUE COSIMHEHUIH cepbl B
CTEIIEHU OKMCJICHMS —2.

Haszvieams  COSAUHEHUS  CEpbl B
CTeIIeHH OKHUCJIeHUsT —2 110 popmy- Jie u
cocmaename dbopmynsl 1O ux
HA3BaHUIO.

Cocmas/isims MOJNCKYJISIPHBIC M HOHHBIC
ypaBHEHUS peakuuii, xa-
[PaKTEpU3YIOIIMEe XHMHUYECKHE CBOW-

CTBA COEJMHEHHMI Cepbl B CTCIEHHU
OKHCIIeHUsT —2.

Onucoeléams TPOLECCHI OKHUCIIS- HHUS-
BOCCTAHOBJIEHMS, onpedensimeo
OKHCJINTEb W  BOCCTAHOBHUTEIbL U
cocmaensameb SIEKTPOHHBIA — OajlaHC B

[PEaKIUsIX C yJaCTUEM CEphI B CTEIICHU

OKuCIeHUsT —2.




Vemanasnusame OPUYUHHO-CJIEe -
CTBEHHBIE CBSI3M MEXJIy XUMHWYECKOU
CBSI3bI0O WM THUIOM KPHUCTAJUIMYECKOU
pPEUIETKH B COEAMHEHHUSIX CEpbl U
(pru3mUecKuMu u XUMHYECCKHUMU
CBONICTBAMH 3THUX COCIWHCHUI

KICJIOT,
€HHOM CEpHOIl KMCJIOTHI: B3aUMO-

22 [KncinopogHbre coenuneHusjOxcun cepsli(1V), cepHucTas Kuc-1ota,|3anucvieams (POpMyIIbl OKCUIOB CEPBHI,
cepbl cynbdutsl. KauecTBeHHast peakiiusi Halnasvieams UX, ONUCbI6ams CBOICTBA HA
CYITb(PUT-HOH. OCHOBE 3HAHUU O KHUCIIOTHBIX OKCHIAX.
Oxcunx  cepel(VI), ceprHas kwuciora,|\Xapakmepuzoeams € HUCIIOIB30Ba-
cynbdaThI. Kpucramnorunparsl.[aueM pycckoro (poIHOTO) s3bIKa |
[KagecTBeHHast peakiysi Ha CyJb- (aT-I3pIka XHMHH COCTaB, (pu3MUecKue n
M OH. [XUMHUecKue cBolicTBa cepHOM
/leMoHCTpaInu. OO0ecBeUNBaHNE|[KUCIIOTHl KaK AJIEKTPOJIUTA.
OKpallleHHBIX  TkaHed u  1nBeToB|Cocmasnsams MONEKYIISIPHBIC U HOHHBIS
CEpHUCTBIM T'a30M. 'ypaBHEHHUSI peakumii, xa-
[B3anmoneiicTBue KOHIIEHTPUPO-[pAKTEPU3YIOIINX XUMHYECKHE CBOM-
BaHHOI CEpHON KHCIOTBI C MEJbIO.|CTBA CEPHOM KHCIIOTHI.
OOyriauBaHHe OpraHUYEeCKUX Be-1ecTB|Pacnoznasams cynb(haT-nOHBI.
KOHLIECHTPHUPOBAHHOM1 cep- HolXapakmepuszosams Cc  UCHOJIB30Ba-
KHCIIOTOMH. HHEM pyCCKOro (pOJHOTO) s3blKa U
UlaGopaTtopubiii onbiT. 34. Kaue-[13pIka XUMHUM  CBOWCTBA  KOHLIEH-
CTBEHHBIC PEaKIUM Ha CyJib(aT- MOHbI [TPUPOBAHHOM CEPHOM KHCJOTHI KakK
OKHCJTUTEIS.
Cocmagnsams ~ ypaBHEHMs]  OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX PeaK- UM
METOJIOM 3JIEKTPOHHOTO Oa- J1aHca.
Boinonnsams pacuéTbl IO XUMUYE- CKUM
bopmyiiaMm M ypaBHEHUSAM pe- aKIui,
[IPOTEKAIOIUX C YYaCTHEM CEpHOU
KICJIOTHI.
Habnrooams W onucvieams  XUMHU-
UECKUM SKCIIEPUMEHT
23 [Ipakmuueckas paboma 3.|CepHas  KHCIOTa  KaK  CHJIBHBINA|YVuems oOpamarbcs ¢ J1a00OpaTOpHBIM
13yyeHne CBOWCTB CEpPHOMPIESKTPOIIUT. Tunuunsie peakmuu|o0Opy/IOBaHUEM U HarpeBaTeJIbHBIMU
KICIIOTHI XapaKTepHbIe UIsI pa30aB-[mpudopamMyu B COOTBETCTBHH C IIPABU-

lTaM1 TEXHUKH 0€30MaCHOCTH.




IIpooonsicernue

XapakTepucTHKa OCHOBHBIX BH/I0B

rpynmsl. A30T

MOJICKYJIbl  a3ora. @Dusnmueckue U
XUMHUUYECKHE CBOMCTBAa U IPUMEHE- HUE
azora. A30T B OpUpPOAE U €ro
OHoJIOrHYecKasl poJib.

UlemoncTpanuu. uarpamma «Co- craB
BO3ayxa». BumeodparMeHTsl u cliaiiabl
«[Ituubu Gazapb»

;{;xc? Tema ypoxa TG ST SO NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHUIA)
JIeliCTBUE C MeTallaMH, OCHOBHBIMHU H|Habnrooams CBOWCTBa 3JICKTPOJIA- TOB
aMbOTepHBIMHA OKCHJIaMH, OCHO-[M TPOUCXOJISIIIIUX C HUMHM SIBJIS-HU M.
BanusiMd U aM(POTEPHBLIMU TUIAPOK-|{Habniwoams U onucviéams C IOMO-
cnamu, COJISIMU. KauecTBeHHAsA|IIBIO PYCCKOro (pOJHOr0) s3bIKa U
[PCaKI sl Ha cynb(ba”r—non SI3bIKA XWUMHWU PpEakKuu C Yy4daCTHEM
>I1eKTPOITUTOB.
Dopmynuposamb  BBIBOABI 11O  pe-
3yjabTaTaM — [POBEASHHOTO  DKCIIEpH-
MCHTa
24 OGast xapaktepucTuka|OOasi  XapakTepuUCTHKa dieMeHTOBlJasameb  OOLIYI0O  XapaKTepUCTHKY)
xuMudeckux — oaeMeHTOB VA-[VA-rpymmsl. A30T, CTPOCHHE aTOMa H[aATOMOB, MPOCTHIX BEIIECTB W COCIM-

HEHUM »JeMeHTOB VA-rpynnsl B 3a-
BHCUMOCTH OT HUX TOJOXXEHHUsI B Ie-
[PUOIMYECKON cUcCTeMeE.
Xapakmepuzoéams €  HCIIOJIB30Ba-
HHUEM pPYyCCKOro (pOJHOro) si3blka U
SI3bIKa XMMUM CTpOeHue, (usnde- ckue
1 XUMHYECKHE CBOWMCTBA, MO- JyUEHHUE
1 IIpUMEHEHHE a30Ta.

[Hazvieams  cOeqUHEHHs a30Ta IO
popmysie u cocmasnsime GOPMYIIBI 1O
X Ha3BaHUIO.

Yemanaenuseamo MIPUUUHHO-CJIEI-
CTBEHHBIE CBSI3M MEXIY CTPOSHHEM
aToMa M MOJIEKYJbI, BHIAOM XHMHYE-
CKOW CBSI3U, TUIIOM KpUCTAJIMU€- CKOU
[peméTKH a30Ta U ero ¢pU3nde- CKUMH U
XUMUUYECKUMH CBOWCTBaMU. Bbinonnsame
[pacd€Thl IO XUMHYE- CKUM GopMyIaMm
128 YpPaBHEHUSIM pe- Ak,

IIPOTCKAIINX C YHJaCTUEM a30Ta
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AMMmuak. Cojii aMMOHMS

AMMHAaK, CTPOCHHE MOJICKYJIbI U
(usnueckue cBoiicTBa. AMMHMadHas
BOJla, HAIIATBIPHBIA CHUPT, TUApPAT
aMMMaKa. JlOHOPHO-aKLIENTOPHBIN
MEXaHU3M OOpa3oBaHUsI CBSI3U B
KaTHUOHE aMMOHUSL. Boccranosu-

TeJIbHBIE CBOWCTBAa aMMHaKa.

Cony aMMOHHSI W WX IIpUMEHCHHE.
[KayecTBeHHas1 peakiusi Ha KaTHOH
@MMOHWUSI.

UlemoncTpanuu. ITomydenue, co-
OupaHHe M paclioO3HaBaHME aMMU- aKa.
[Paziio)xeHne quxpomara aM- MOHHSI.
UlaGopaTopHbiii  onbiT. 36. Kaue-
CTBEHHas] peaklHss Ha KaTHOH aMm-
MOHUST

Xapakmepuzoéams ¢  HCIIOIB30Ba-
HHEM pPYyCCKOTO (pOJHOIO) s3bIKa U
SI3pIKa  XMMHH ~ COCTaB,  CTPOCHHE
MOJICKYJIbI, (HU3HMYECKHEe ¢ XHUMHYE-
CKHE CBOWCTBa, IOJYYCHHE U MPH-
MCHCHHE aMMHaKa.

[Hazvieame coim aMMOHHS o
popmyram u cocmaensaime GHopmy- IJIBI
[0 WX Ha3BaHHUSIM.

3anucvieame MOJICKYJISIPHBIC U
MOHHBIC YpaBHCHHS peaklui, xa-
PAKTECPU3YIOIINX XHWMHYCCKHE CBOMi-
cTBa aMMHaka ¢ COJieii  aMMOHWSI.
Cocmaensims ~ ypaBHEHHSI  OKHCIIH-
TeJIBHO-BOCCTAHOBUTEIIBHBIX peax-
Uil ¢ ydYacTHeM amMMHaka C IIOMO-
IO METoJa OJJIEKTPOHHOIO OasaHca.
Yemanasnusamo OPUYUHHO-CJIE-
CTBEHHBIC CBSI3U MEXIY BHIOM XHU-
MUYCCKOH  CBsI3W, THIIOM KpHUCTaJ-
ITHYeCKOW PeIIETKH B aMMHAKe W COJISIX
aMMOHUSI u puznueckumu u
XUMHAYECKUMU CBOWMCTBaMHU  ITHX
BELLIECTB.

/[Iposooums,  Habniooamv U ONU-
Cbleamb XUMUYECKUU JKCIIEPUMEHT I10
[pACIIO3HABAaHUIO HMOHOB aMMO- HHUs C
COOJIIO/ICHUEM  TIpaBHJI  TeX- HUKH
0e30MmacHOCTH.

Boinoinsims pacuéTbl IO XUMUYE- CKUM
popMysiaM U ypaBHEHHSIM pe- aKIuid,
MPOTEKAIOIINX C YYaCTHEM aMMUaKa

26

[ Ipakmuueckass paboma 4.
[lomyyeHue ammmaka U HU3-
[ydeHHE ero CBOICTB

[Tonyuenue, coOupaHue U  pacrio-
3HaBaHUE aMMuaka. N3yuenue
[PACTBOPUMOCTH aMMHaKa B BOAE U
XapaKTepUCTUKA OCHOBHBIX  CBOWCTB
ruapata amMuaka.  KadecTBeHHas

[PCaKlsl Ha KaTHUOH aMMOHUA

/Tonywams,  cobupams  H
sHA6AMb aMMHAK.

Oopawamuvces c 1a0opaTOPHBIM
00OpY/IOBaHHEM W HarpeBaTelIbHbI- MU
mpubopamMu B COOTBETCTBUH c

pacno-

paBUJIaMU TCXHUKH 0Ee30MMaCHOCTH.




IIpooonsicenue

XapakTepucTHKa OCHOBHBIX BHJI0B

IA3oTuCTast  KHCIOTa H
IA30THasT KHCJIOTa,
cBoiicTtBa. Hurtpartsl.
JleMOHCTpaLIuH. Bs3aumoneiictue
KOHLIEHTPHUPOBAHHOM1 A30THOM
KHCJIOTBI ¢ Menblo. ['opeHue 4€p- HOro
mopoxa. Pa3znoxeHune HUTpara KIS U
rOpeHHEe IPEBECHOIO YyroJibka B HEM.
UlaGopaTopublii onbiT. 37. XuMu-
UEeCKHE CBOMCTBA a30THOM KHMCIIOTBIKAK
5JICKTPOJIUTA

HUTPUTHL
€€ MOoJIlydeHUue Hu

;-I[;)(l)‘:ce;) Tema ypoka (OcHoBroe conepikatieypoka esiTeIbHOCTH Yy4almuxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)
Habriooams W onuceleams  XUMH-
[UeCKHUII  OKCIIEPUMEHT C ITOMOIIBIO
PycCKOro (pOJHOro) s3blka W si3bIKa
X TMFTH.
Dopmynupoéams  BBIBOABI 1O  pe-
3yjpTaraM  MPOBEAEHHOTO  3KCICPH-
MCHTA.
Compyonuuams B TIpoliecce yuaed- HOTO
B3aMMOICHCTBHS npu  pabore B
rpymmax
27—28 [Kucnopoaubie coequHe- [Okcunbl azora: HecosleoOpasyro-1ue ulXapakmepuzogams € UCIOJIB30Ba-
HUsI a30Ta KHCJIOTHBIC. HHEM pyCCKOro (pOZHOTO) si3bIKa |

FI3bIKa XHMMHHU COCTaB, (1)I/I3I/I'-ICCKI/IC u
XUMHUYCCKHE CBOﬁCTBa, oJIy4ye- HUC U
IPUMCEHEHHNEC OKCHUIOB asora.
Cocmasnsims MOJIEKYJIAPHBIC U HOHHBIC

YypaBHEHUS peaxuuii, xa-
[PAKTEpU3YIOIIMX XHUMHUYECKHE CBOW-
CTBA OKCHJIOB a30Ta.

Yemanaenueamo MIPUUUHHO-CJIEI-
CTBEHHBIE CBSI3M MEXIY BHJIOM XH-
MUYECKOHl CBSI3M, TUIIOM KpHCTal-
ITMYECKOM pEeIETKU B OKCHUAAX a30Ta U
X (QU3MYECKUMH W XHMHYSCKUMU
CBOIICTBaMM.

Xapakmepuzoéams ¢  HCIIOJIB30Ba-
HUEM pPYyCCKOro (pOIHOro) s3bIKa H
SI3pIKa XMMHH COCTaB, (PU3HYECKHE U
XUMHUYECKHME CBOWCTBAa a30THOM KHC-
ITOTBI KaK DJEKTPOINTa M €€ IpuMe-
HEHHE.

[ 3anucvieams MOJICKYJIAPHBIC W1 MOHHBIC




YpaBHEHHSI peakIui, xa-




CBOM-
JIEK-

[PAKTEPU3YIOIHNE XUMHYCCKHUE
CTBa a30THOW KHCJIOTHI Kak
TpoJIHTA.

/Iposooums, HabAOOAMb W  ONUCHI-
camuv XUMHYSCKHH SKCIIEPUMEHT,
XapaKTepHu3yIolUii CBOMCTBA a30T- HON
KICJIOTBI KaK SIIEKTPOJINTA, c
COOJTIOJIEeHNeM TIpaBUJI TEXHUKH Oe3-
OITaCHOCTH.

 Xapakmepuzoeamsb a30THYIO KHC- JIOTY
KaK OKHCIIHTENb.

Cocmasnsims ~ ypaBHEHHSI  OKHCIIH-
TeJIbHO-BOCCTAHOBUTEIIBHBIX PeaK- IIUH,
XapaKTepHU3YIOIINX  XUMHU4Ye-  CKHE
CBOMCTBAa  a30THOW  KHCJIOTBI  Kak
OKHCJIMTENsI, C IIOMOIIBIO Me- Toaa
bJIeKTpOHHOTO OajaHca.

/Iposooums,  nabniodamv W OnU-
cbleamb  XUMHUYECKHUI  DKCIIEPHUMEHT,
XapaKTepU3yIOLIUN cBOMCTBa a30T- HOM
KCJIOTBI KaK OKHCIIUTEIS, c
coOJTI0IeHHEM paBUI TEXHUKU
Oe3omacHOCTH
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Dochop u ero coenmHe-HUS

Docdop, cTpoeHHe aroma M AILIO-
rporniusi. Dochuapl. Dochun. Ox- cup
pocdopa(V) u docdopnHas kucnora.
Docdarbl.

JleMOHCTpaLIUH. O6pa3sibl npu-
ponHbIX coenuHeHuit ¢ocdopa. Io-
peare ¢Qochopa Ha BO3AYXEe U B
KHCJIOPO/IC. IMonyuenue Oenoro
pocopa u wucHBITAHHE €ro CBOWCTB.
UlaGopaTopublii  onbiT. 38. Kaye-
cTBeHHas1 peakius Ha ¢docdar-uoH

\Xapakmepuzoeams € HCIOJIB30Ba-
HHUEM pPYyCCKOro (pOJHOro) si3blka U
S13bIKa XUMHU CTPOCHHE, ajUIOTPO-ITHIO,
pusnyeckue M XMMHUYECKHE CBOICTBA,
[moJrydeHue u npumMeHe-aue Gocdopa.
CaMOCTOSITEJIBHO ~ ONuUCbI8AMb  CBOM-
ctBa okcuma docdopa(V) kak Kuc-
ITOTHOrO OKCHa H CBoiicTBa (oc-
pOpHOM KHUCIOTHI.

[ nniocmpupoeams CBOWCTBA OKCHU- J1a
pocdopa(V) u dochopHOi KuC- JTOTHI

YDABHCHHUSIMH ~ COOTBETCTBYIO-  IIIHX
[peaKLnii.
/Iposooums,  Habmwooams W OnNu-

coi6amb XUMHUYCCKUN OKCIICPUMCHT




IIpooonsicernue

I]-[0Mep

ypoka

Tema ypoka

(OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)

C  coOJIIoJIeHUEM
0€30MacHOCTH.
|Pacnoznasams  (docdaT-noHbI

IIpaBHJI TCXHHUKH
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OOmmast
bJIEMEHTOB
'Yriepon

XapaKTepPUCTUKA
IVA-rpynmsl.

OO11asi XapaKTEPUCTUKA 3JIEMEHTOB
[V A-Tpynirel: 0COOEHHOCTH CTPOE- HUS
ATOMOB, MPOCTHIX BEIIECTB "
COeIMHeHUW B 3aBUCUMOCTH  OT
IOJIOKCHUsSI DJIEMEHTOB B IMEPHOIU-
uecko cucreme. VYriepoa. Kpyro-
[BOPOT yriepoaa B mpupoje. AJuio-
TPOITHBIE Moaudukamu: anmas,
rpacduTt. AMOpQHBIA yriepoa: ca- xa,
MpeBECHBIM YTOJIb. AncopOrusi.
IXuMuyeckue  CBOWCTBa  yrjepoja.
IKokcoXMMHUEeCKOEe  MPOU3BOACTBO U
ero nponykiusi. KapOouabr.

Ulemoncrpamuu. Kommekuus — «OO6-
[pa31IbI IIPUPOIHBIX COeIMHEHUN
iyrnmepona». Iloprper H. J. 3enun-
ckoro. Iloryomienne axTUBUPOBaH-
HbIM yYIJIEM pPACTBOPEHHBIX BELIECTB
11 Ta30B. Y CTPOMCTBO NIPOTUBO-Ta3a

Ulasams ~ OOLIYI0  XapaKTEPUCTHKY)|
aTomMaM, TIPOCTBIM  BeEIleCTBaM U
Coe IMHEHMSIM 371eMeHTOB IV A- rpyniisl
B 3aBHCHMOCTH OT HUX I10- JIOXKCHHS B
[MEPHUOJNYECKON CHCTe- MeE.
\Xapakmepuszoeams  C  HCIOJIB30Ba-
HHUEM pyCCKOro (pOIHOro) s3blKa U
S13bIKa XUMHU CTPOCHHE, aJUIOTPO-ITHIO,
pusnyeckne M XMMHUYECKHE CBOICTBA,
[1OJTyYCHHE u IpUMeHe- HHE
amop@dHoro yriepona.
Cpasnuseams CTPOCHHE U
anmaza u rpadwura.
Onucvieame OKHCJIMTEJIBHO-BOCCTA-
HOBHUTEJIbHBIC CBOHCTBA YIiIepo/a.
/Iposooums,  nabniodamv U ONu-
cbl6amb XUMUYECKUH SKCIIEPUMEHT C
COOII0ICHUEM IIPaBUII TEXHUKHU
0e3011aCHOCTH

CBOMCTBA|
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IKucimopoanbie
HUST yrieponaa

COCIOHNHEC-

Oxcun yraepona(ll): crpoeHme wMo-
ITeKyJIbl, TOJIlydeHue W  CBOICTBa.
Oxcupn yriepona(lV): crpoenue wmo-
ITeKyIbl, TOJIydeHue W  CBOICTBa.
\YrompHast kuciora. Conau  yroibHOU
[KHCIOTBI:  KapOOHAaTBI M THAPOKap-
OoHarhl. TexHHYeckas W MHIIEBas
conta.

Xapakmepuszoeams € HCHOJIB30Ba-
HUEM pPYCCKOro (pOIHOrO) s3bIKa H
SI3pIKa XMMHH COCTaB, (U3HYeckue W
XUMUYECKHE CBOWCTBA, IIOJIYYCHHE U
[IPUMEHCHUE OKCHIOB YTJICpO/a.
Vemanasnueameo IIPUYUHHO-CJIE -
CTBCHHBIC CBSI3M MEXKIY BHIOM XH-
MHYECKOI CBSI3M M THUIIOM KpPHCTAJI-




UladopaTtopubiii  onbIT. 39. Ilomy-
[UeH1Ee U CBOMCTBA YyroOJILHOM KHUC- JIOTHI

ITHYECKON PemETKY B OKCHIaX yriepo/ia
1 UX QU3NYSCKUMU U XU- MHUYECKHUMU
CBOICTBaMH, a TAK)KEIIPUMEHECHUEM.
Cobmrooams  TIpaBHIIa TEXHUKH 0e€3-
OITaCHOCTH npu HCITOJIb30BaAHU U
[ICYHOTO OTOILJICHUSI.

Orxasvléams  TIEPBYIO MOMOIIb MPH
OTpaBJICHUN YTapHBIM Ta30M.
Xapakmepuzoéams ¢ HCIIOIB30Ba-

HHUEM pPYyCCKOTO (pOJHOIO) s3bIKa U
SI3pIKa XMMHUH  COCTaB, (U3UYECKHUE U
XUMHUUYECKHE CBOWCTBA, IOJIy4ye- HUE MU
MPUMEHEHUE YIOJIBHON KHC- JIOTBI U €€

correit (xapOoHaTOB "
ri1IpoKkapOOHATOB).
Hnniocmpuposams 3aBHCHMOCTH

CBOMCTB coJjieil yroJbHOM KHCJIOTBI OT
X COCTaBa.

/Iposooums,  nabniodamv W OnU-
cbleamb XUMHYECKHH DKCIIEPUMEHT C
COOJIIOIEHUEM paBUII TEXHUKU
0€30MacHOCTH.

|Pacnosnasamnb KapOOHAT-UOH.
Boinonnsims pacy€Thbl 10 XUMHUYE-CKUM
popMysiaM M ypaBHEHHSIM pe- aKIui,
[MPOTEKAIOIINX C y4aCTHEM COSIUHEHU N
yriiepona
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/Ipakmuueckass paboma 5.
[lomydyeHne yIIeKucIoro rasa
1 N3y4YECHHE €TO CBOUCTB

[Tonyuenue, coOupaHue U  pacrio-
BHaBaHHME yIJIEKUCJIOro rasa. HM3y-
[UeHHE PaCTBOPUMOCTH YTJIEKHUCIIO- T'O
rasa B BOJE W  XapaKTepHUCTHKa
UCJIOTHBIX CBOWCTB YTIOJIbHOM
ncioTel. KadecTBeHHasi peakuusi Ha
apOoHAaT- ¥ TUIPOKAPOOHAT- NOHBI

/Tonywams,  cobupams W pacno-
3HA6amMb YIIIEKUCIBIIA Tas3.
Obpawamuvcst c J1a00paTOPHBIM|

00OpY/IOBAaHMEM W HarpeBaTeib- HBIMHU
nmpubopamMu B COOTBETCTBUH  C
[paBUJIAMH TEXHUKH O€3011ac-HOCTH.
Habnrooams W onucvieams  XUMHU-
UECKHUIT  OKCIIEPUMEHT C ITOMOIIBIO
PYyCCKOTO (pOAHOTO) sI3bIKa W SI3BIKA,
XUMUU.




IIpooonsicenue

Homep
ypoka

Tema ypoka

OCHOBHOE COIeP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHUIA)

Dopmynuposams  BBIBOJbI
3yJIbTaTaM  [POBEAEHHOTO
MEHTA.

Compyonuuams B TIporiecce yaed- HOTO
B3aMMOICHCTBHS npu pabore B

rpynmax

no pe-
SKCTIIEePH -
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[YrineBonopoasl

Oprannyeckass  XUMHS. Y TJISBOIO-
ponbl. MeraH, 5TaH W MHOpoOIaH Kak
pefenbHble  (HAaCBhIIGHHBIC)  yTJle-
BOJOPOABI. DTWJIIEH M  alCTHUJICH KaK
HenpeAeabHble  (HCHACBIIICH-  HbIE)
lyriiesoopoabl. CTpyKTypHbIe (POPMYJIbI
OpraHMYecKMX  BelecTB. [ opeHue
[yTJ1IeBOOPO/IOB. Peaxnun
liernipupoBaHus IIpeIeIbHBIX

[yTrJ1IeBOOPO/IOB.

JlemoHcTpauuu. Mojaenu MOJIEKYJI
MeTaHa, dTaHa, STUJICHA U alleTH-JICHA.
B3anMojieiicTBUE ATHJICHA C OpOMHOU
BOJIOI M PacTBOPOM IIep- MaHraHarta
KaJst

0COOEHHOCTH
OpPraHUYECKUX

| Xapakmepuzoeambo
cocTaBa HW  CBOWCTB
COCTMHCHUN.
Paznuuams  TIpelledbHbIE U
e IbHBIC YTJICBOIOPOIBL.
Haszbieame M 3anucvieams GOpMy- JBI
(MOJICKYJISIDHBIE W CTPYKTYp- HBIC)
BaYKHCHIITHNX npeacraBuTesnei
yTJIEBOIOPOIOB.

Habniooams 3a XOOOM XUMHYECKOIO
DKCIIEpUMEHTa, OIUCHIBATH €ro M Je-
laTh BBIBOABLI HAa OCHOBE HaOJIOIE-
HU.

Dukcuposams  Pe3ynbTAThl  IKCIICPHU-
MEHTa C IIOMOLIBIO PYCCKOro (POJIHO-TO)
SI3bIKA, a TaKKe C IIOMOIUBI0 XH-
Muueckux (GopmMysr U ypaBHEHHH

Hermpe-
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[Kucnopoaconepxa-
i€ OpraHHYecKue
HEHU S

cocam-

CnupThl. DTHIIOBBIM COUPT, €ro Mo-
iTydeHHe, TpUMEHeHue | (HU3noIIo-
ruueckoe  geiictBue. TpExaTOMHBIN
CIIUPT TVIMLEPUH. YKCYCHasl KUCIIO- T4
KaK MpEeCTaBUTEb KapOOHOBBIX
KHCJIOT.

lemoHcTpanuu. O0mue XxumMude-CcKue
CBOMCTBa KHUCJIOT Ha npumepe
lyKcycHOM  KucioThel. KadecTBeHHas

[PCaKMsI HA MHOTI'OAaTOMHBIC CITUPTHI

| Xapaxmepuzosamv CIIUPTHI Kak
KUCJIOPOJACOAEpIKaIIEe OpraHuYe- CKUe
COeIMHEHUS.

Knaccugpuyuposams CIUPTHI IO YACTY
TH TP OKCHITBHBIX Tpynn B 1704
MOJICKYJIaX.

Hazbieams NpeCcTaBUTENIEH  OAHO- U
TPEXaTOMHBIX CIIUPTOB U 3aIMCHI- BAaTh
X (HOpMYIIBL




 Xapaxkmepuzoseamo KapOOHOBBIE
KICJIOTBI KaK KHCJIOPOICOJEpIKa- IIIHE
OpraHuYeCKue COCTUHEHUSI

35

HOCTH. BuaeodparMeHThI U Clai bl
«[Ipon3BOJICTBO CTEKJIa U IIEMEHTA)

[KpemHuii u ero coenuHe-nusifKpemHuii, crtpoeHue ero aroma ulXapaxkmepuzoéamsv €  HCIIOJIB30Ba-
HaxoXkaeHue B mnpupone. CpoiicTBajuueM pycckoro (poaHOTO) s3bIKa U
kpemunsi. Crymnuasl U cuiaH. OKCHAI3bIKA XUMHH  CTPOSHHE aTOMOB U
kpemums(1V). KpemMaueBasi kuciora H[KpUCTAIIOB, (U3WYECKHE W XHUMH-
e€ comn. UeCKHE  CBOWCTBa, MOJIy4YeHHE H
lemouncTpamnu. Komekmus — «OO-[mpuMeHeHNe KPEeMHHUSI.
pasIbl TIPUPOTHBIX coenuHeHuil|Yemanasiusamo IIPUYUHHO-CIIE]I-
[xkpemums». Kommekmust cTekia, Ke-|CTBEHHBIE CBSI3M MEXKIy CTpPOCHUEM
[paMUKH, IIEMEHTA U U3/1eJIUA U3 HUX. [|aToMa, BHIAOM XHUMHYECKOH CBsI3H,
UladopaTtopubiii  ombIT. 40. Ilpo-[rHroM  KpUCTAJUIMYECKOW  PEHIETKH
[IyCKaHHEe YIJIEKHCJIOr0 Tra3a 4Yepe3[KpeMHuss W ero (QU3W4YecCKUMHU U
[pacTBOp CHJIMKAaTa HaTpHs XHUMHYSCKUMH CBOHCTBaMH.

Boinonnsims pacy€Thl 110 XUMUYE- CKUM
bopmyiiaMm M ypaBHEHUAM pe- aKIui,
[IPOTEKAIOIIUX C YYaCTUEM KPEMHHUs U
ero coequHEeHUH.
\Xapakmepuszoeams  C  HCIOJIB30Ba-
HHUEM pPYyCCKOro (pOJHOro) si3blKa U
SI3bIKa XMMHU COCTaB, (usnyeckue u
XHUMHYECKHE CBOMCTBa, NOJIyYCHHE U
[IPUMEHEHUE COEIMHEHHUH KpPEeMHUS.
Cpasnuseams IUOKCUIBI YIIepoja |
KPEMHHSI.
Onucvieams BaKHEUIIME THUIIBI MPU-
[POAHBIX COCIMHEHUH KpPEeMHHUS Kak
OCHOBHOTI'O 3JIEMEHTa JIUTOChEphI

36 CunukaTHas npoMbInuIeH-[[IpoU3BOACTBO  CTEeKIIa M HeMeHTa.|\Xapakmepuzoseams CHJIMKATHY IO

HOCTb [IpoayKuusi CHUIMKATHOW MPOMBIII-[IPOMBIIIJIEHHOCT U €€ OCHOBHYIO
UTEeHHOCTH: OINTHYECKOE  BOJIOKHO,|[IPOAYKIIHIO.
kepamuka, dapdop, dasuc. Onru-|Yemanasiueams  aHanOTUU — MEKIY
[UeCKOE BOJIOKHO. [pa3IUYHBIMM OTPACISIMH CHJIMKAT- HOM
UTemoncTpanun. Koiutekuuss — npo-[IpOMBIIIICHHOCTH
ITyKIIMM ~ CHJIMKATHON — HPOMBIIIIICH-




IIpooonsicenue

XapakTepucTHKa OCHOBHBIX BH/I0B

UlemoHcTpauuu. Mojaenu amnmapa-ToB
11T IPOM3BOJICTBA CEPHOM KHC- JIOTHI.

Monenp  kumsimero  cios. Mogaenb
KOJIOHHBI CUHTE3a aMMHa-  Ka.
BuaeopparMeHTbl W CIaiabl
«IIpOoM3BOACTBO CEPHON  KHUCIJIOTHD).
Bugecopparmentsr u cnaiiaer  «IIpo-
M3BOACTBO amMMuaka». Kommeknwus
«CpIpp€ s TONyYEeHUsT  CEpHOU

[KHCJIOTBI»

}I;Il;) x{e;) Tema ypoxa (OcHoBroe conepikatieypoka lesATeILHOCTH yuamuxesi (Ha ypoBHe

4yeOHBIX JelCTBHII)

37 [TosryueHne HeMeTaJIoB Hemerannet B npupoae. Dpakuu-|Onucvieams HaX0XKISHHUE HEMETAI-JIOB

OHHAasi MeperoHka >KUJIKOrO BO31y- Xa[B mpupope.

KaK CIIocO0 IMOJIydeHHsl KHUCIIO- popa,|\Xapaxmepuzosamsv (dbpakumoHHyO
asora u aprona. [lomyuenue docdopa,[neperonky KHUIKOTO BO3AyXa Kak
KpPEeMHHMSI, XJIOpa, HOAa. DJIEKTPOJIU3|COBOKYITHOCTH dbuznyeckux po-
[pPacTBOPOB. [IECCOB.

UlemoncTpauuu. Komekuus «IIpu-4dpeymenmuposamso OTHECEHHUE
[POZHBIE  COCAMHEHUS  HEMETAJIOBY».[IPOLECCOB  IOJIYYEHUs  aKTHBHBIX
BuneodparmenTsl u criaiinpl «@Ppak-[HEeMETaIJIOB K OKHUCJIUTEIBHO-BOC-
[IMOHHAsA IIE€PEroHKa JKUAKOTO BO3-|CTAHOBUTEJBHBIM IIPOLIECCAM

Ityxa». BuneodparmMeHTs! u ciaiibl

«[Tomyuenue Bomoponma, KHCIOpoOAa M

raJloreHOB 3JIEKTPOJIUTHYECKUM

cII0co00M»

38 [Tonmyuenue BaxxHenmux|[lonmyuenue cepHol KUCIOTHL: CbI- pbe,|Xapakmepuzoeams XUMU3M, CbI- PbE,
XHUMHYECKHUX COCIMHEHMI [XUMHM3M,  TEXHOJIOTHYECKasi CXEeMa,[anmaparypy M Hay4HbIE IPHUH- LHIIbI
HEMEeTaJUIOB METOJ KHUIISIIIErOo CJIOs, NPHHLMIBI[IIPOM3BOACTBA CEPHOM KHUC- JIOTHI.

TersiooOMeHa,  1poTu-  BoToka  U|CpasHuéams TPOU3BOJICTBO cep- HOU
upKysiun. Oseym. KHCJIOTHI ¥ IIPOM3BOJICTBO aM- MHUaKa
[Tpon3BOACTBO aMMHMaKa: CBIPBE,

XUMHU3M, TEXHOJIOTHYECKash  CcXema.
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O0o00IIeHNEe

ImIo TEME

«He-

IMCTAJIJIbI 1 UX COCIUHC- HUS»

YpOK-yIIpa>kKHEHHUe C  HCIOJIb30Ba-
HHEM CaMOCTOSTEIIFHOM paboThl 10
BBIIIOJIHCHUIO IIPOBEPOYHBIX TE- CTOB,
3agaHuil U ynpaKHEHUN

/IposoOoums  OLEHKY  COOCTBEHHBIX
TOCTIDKEHUH B yCBOGHHUH TEMBL.
Koppexmuposams CBOW 3HAaHUA B
COOTBETCTBUH C IUIAHUPYEMBIM pe-
3yJIETATOM.

/lonyuams  XUMHUYECKyI0 HHQOpMa-
[IUI0 W3 pa3JINYHBIX HCTOYHHUKOB.
/Ipeocmaesnsims WHOOPMAIUIO IO TEME
«Hemeramme»y B BUzme TaOnMI, CXeM,
OITOPHOTO KOHCHIEKTa, B TOM YHCIE C
npumeHeHueM cpencts MKT

40

\Koumpoavnas paboma 2 no teme «Hemeraiubl 1 UX COCIUHEHUS»

MeTaJia

bl M UX coequHeHusi (16 u)

41

OO1as
IMeTaiuion

XapaKTEepUCTHUKaA

[Toso>keHHME METayuIoB B II€pHOJIMYE-
CKOI cuCTeMe XUMHYECKHX 3JIEMEH-TOB
J1. 1. MenneneeBa, CTpPOCHUE HUXaTOMOB
1 KpUCTAJUIOB. MeTaiinye- ckasl CBsi3b
1 MeTaJUIM4ecKasi KpH- CTaJUIM4YecKast
pemiéTka. @dusuue- CKUE CBOWCTBA]
METaJUIOB: 3JIEKTPO- u
[TEIJIONPOBOHOCTb, oTpakarouas
CIIOCOOHOCTB, INIACTUYHOCTH. UEp- Hble
1 1BETHBIC METAJIIbI

Ob6vsicusams, UTO
| Xapakmepuzoeambo XUMHYECKHE
>IIEMEHTBI MeTaJUIbl [0 WX IIO-
ITO’KEHHIO B IIEPHOIUYECKON CHCTe- Me
1. 1. Meunpneneena.

/Ipocrosuposams ~ CBOWCTBA  HE3Ha-
KOMBIX METaJJIOB 10 IIOJIOXKSHHUIO B
[IEPUOUYCCKON CUCTEME XUMHUYEe- CKUX
>JIEMEHTOB JI. n. Menpeneena.
Vemanasnusame IPUYUHHO-CJIS/I-
CTBEHHBIC CBSI3M MEX/Y CTPOCHHEM
aToMa, BHJAOM XHMHUYECKOW CBSI3U U
TUIIOM KPHUCTAJUIMYSCKOW  PEIISTKH y
METAJUIOB — MOPOCTBHIX BEIIECTB M HX
coe JUHEHU I

TakoeC METAJIJIbI.

42

IXuMHuueckue
TaJJIOB

CBOMCTBa

MCE-

[MeTtanbl KaKk BOCCTaHOBHTEIIH.
DIEKTPOXUMHUYECKUH  psAA Hampsi-
bkeHuil. BzaummonaelcTBUEe MeTalIOB C
HEMETaJlJTAMH, OKCHIAMH, KHUCIIO-TaMH,
COJISIMU. AIOMHUHOTEPMHUS.
JleMOHCTpaLMHU. B3aumonetictBue
HATPUsI, JTUTHUSI 1 KaJbINsI C BOJIOM.

OOvscHAmMb, YTO TaKOe psJl aKTHB-
HOCTH METaJlJIOB.
/Ipumenams €ro Uil XapaKTepU- CTUKHU

XUMHYECKUX  CBOWMCTB  MpO-  CTHIX
BEIICCTB — METAJIJIOB.

Ob6obwams ~ CUCTEMY  XUMHYECKHX
CBOMCTB METAJUIOB KaK BOCCTaHO-

BUTCIIbHBIC CBOMCTBA.




IIpooonsicernue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHIA)

["opeHMEe HaTpus, MarHusi W JKeje3a B
Kuciopoae. Bcenbimika TepmuTr- HOU
cmecu. BizaumopeiictBue cme- cu
MOPOIIIKOB Cephl W JKeJie3a, IMUHKa H
cepbl. BzamMopeiicTBUe aJFOMUHUS C
KHUCJIOTaMHM, IIeJiodya- MU W BOJOM.
[B3zaumoJielicTBHE JKe- Jjie3a U MEIU C
xjjopoMm. B3saumo- naelictBue meaun ¢

KOHIICHTPHPO- BaHHOU cepHOM
KHUCJIOTOM M a30THOM  KHMCJIOTOM
(pa3baBiieHHOM u
KOHIIEHTPUPOBAHHOM).
UIabopaTopHBI ONBIT.
MOJICHCTBHE Kejeza ¢
cynbdara memu(Il)

41. Bgzawu-
pacTBOpoM

Cocmagnames  MOJISKYJSIDHBIE — ypaB-
HCHHUsI PCaKlHil, XapaKTepHU3YOIIUX
XUMHUUYECKHE CBOWCTBA METANIOB B
CcBeTe ydYeHHs] 00  OKHCIHUTEILHO-
BOCCTAaHOBHUTEIBHBIX  IIpoleccax, a
[pEaKIMU C y4YacTHEM DJICKTPOJIUTOB
[Ipe/ICTaBIISITh TAK)KE U B HOHHOMBH/IC.
Habniooams M onucvieams peax- AN
MEXK/y BEIIECTBAMH C IIOMO- IIbIO
[pycCKOro (pOZAHOrO) si3blKa MU SI3BIKA,
XUMUH.

CaMOCTOSITEIIBHO MpPOGOOUMb ONBI- ThI,
[TOATBEPIKAAIOLINE XUMHYECKHE
CBOIICTBA METAJIOB, C COOJIIONCHHU- €M
[IpaBHJI TEXHHUKH 0E3011aCHOCTH

43—A44

O61as XapaKTepHUCTHKA
biiemeHnToB |A-Tpyniibt

CTpoeHHE aTOMOB M IIPOCTBIX Be-
[ecTB. 3aBUCUMOCTH  (PU3UYECKHUX U
XUMHUYECKHX  CBOMCTB  IIEJIOYHBIX
METaJIIOB OT 3apsiloB siiep HMX aro-
MOB. OKCHABI M THAPOKCHABI IIe-
UIOYHBIX METa/UIOB, HMX I[OJy4YeHHE,
CBOlicTBa M IIpuMEHeHue. Baxueii-
[[I1€ COJU IICJIOYHBIX METAJJIOB, HX
3HaueHUE B MPUPOAC M IKU3HHU 4Ye-
lTOBEKa.

UTemoncTpanusi. Okpacka Iuiame- HU
COCTMHEHUSIMH IIEJIOYHBIX Me- TaJIJIOB

O0OvsicHsimb  DTUMOJIOTHIO  Ha3BaHMS
rPYIIBI IIEJIOYHBIE METaJlJIbD».
/lasamo o01IyIo XapaKTEePUCTUKY
[IEJIOYHBIX METAJUIOB MO WX II0JIO-
DKEHHUIO B IIEPUOJMYSCKON CHCTeMe
xumuueckux oanementoB JI. WM. Men-
iesieeBa.

 Xapakmepuzoeams  cTpoenune,  Gu-
BUYEeCKHe ¢ XHUMHYECKHE CBOMCTBA
[IEJIOYHBIX METAJJIOB B CBeTe 00-IIero,
0COOECHHOTO " € IUHUYIHOTO.
/Ipeockaszblieamo pusuueckune wu
XHUMHYSCKHE CBOWCTBA OKCHUIOB H
TMAPOKCHUIOB IICJIOYHBIX METaJJIOB HA
OCHOBE UX COCTaBa HW CTPOCHUS U
[MOATBEPKJIATh  IMPOTHO3BI  ypaBHE-

HUSIMHA COOTBETCTBYIOIINX PEAKITUN.




/Ipo6oOums pacy€rsl IO XUMHUYE- CKUM
opMyrraM m ypaBHEHHSIM pe- aKIui,
[IPOTEKAIOIIUX C Yy4aCTHEM IIEJIOYHBIX
METaJJIOB U UX COEIU- HEHUM

raza ¢ U3BECTKOBOMU BOJIOH. Y CTpaHEHUE
BPEMEHHON JKECTKOCTU KHUMSTUEHUEM U
toGaBIeHIEM COHBbL YcrpaneHue
OCTOSIHHOM JKECTKOCTHU

45—46 Oo6mas xapakTtepucTuka |CTpoeHHE aTOMOB U TIPOCTHIX Be-[Obwscuamb STUMOJOTHIO  Ha3BaHUS
IIA-rpymimer [IeCTB. 3aBHCHUMOCTh  (PU3WYCCKUX HU[IPYNIIBI  «IICJIOYHO3EMEJIBHBIE  Me-
XUMHYSCKUX CBOICTB MIEJIOYHO-[TaJIbD».
3eMeNPHBIX METAJNIOB OT 3apsaoB saepl/lasamob o0mryro XapaKTePUCTUKY
x atoMoB. OKCcHABI M TH- ApoKcuablMeTanioB IIA-rpynmer  (mesrouHo3e-
[IIeJTOYHO3EMENTBHBIX M- TaJUIOB, WX|MEIBHBIX METAJUIOB) II0 HX IOJIOXKe-
moydeHne, CBOWCTBa W MPUMEHEHHE.[HHIO B IIEPHOIMYECKON CHUCTEME XH-
[Baxueime coym|muueckux anementoB J[. U. Men-

[IEJIOYHO3EMEJIBHBIX ~ METAJUIOB,  HX|Ielieena.
3HaueHHe B TIpUpOAE W KWU3HM 4e-|\Xapaxmepuzosams  cTpoeHue,  ¢u-
iioBeka. KapOoHaTel W THApOKap-BUYECKHE ¢ XUMHYECKHE CBOWCTBa
OOHATHI KaJIbIIMA. [11€JJOYHO3EMEJIBHBIX METAJIJIOB B CBETE
UTemoHcTpanuu. OKpacka Iuiame- HHU|OOIIEro, OCOOCHHOIO M €I~ HUYHOTO.
COCIMHEHUSIMU  ILIEJIOUHO3e- MEeNbHbIX|[/[pedckaszbisams  dusnueckue u Xu-
[MeTrannos. I'amenue u3- BECTU BOAOH. |MUYECKME CBOMCTBA OKCHUJIOB M TH-
UlaGopaTopHbiii  onbIT. 42. Ilony-japokcunos werawuioB IIA-rpynmer Ha
UEeHHE H3BECTKOBOI BOJBI U ONBITHI CJOCHOBE HX COCTaBa M CTPOECHUS U
HEI. noomeepoicoams  NPOTHO3BI  ypaBHe-
HUSIMM ~ COOTBETCTBYIOIIMX  PEaKLUH.
/Tpo6ooums pacy€Thl IO XUMHYE-CKUM
bopmyiiaMm M ypaBHEHUsM pe- aKIui,
[IPOTEKAFOIINX c ydacTHeM
[11€JJIOYHO3EMENIbHBIX METAJJIOB M HX
coe TMHEHU I
47 DKécTkocTh BOAbI U crioco- ObIPKECTKOCT, BOABI: BpeMeHHass U NO-|O0bsicHsmb MOHITHE OKECTKOCTHBOIBIY.
e ycTpaHeHUs CTOSTHHAsI. CriocoOsbl ycTpaHeHus|Paziuuams BPEMEHHYIO M IIOCTO-
BPEMEHHONH  JKECTKOCTH. CriocoObIfsTHHYIO KECTKOCTH BOJIBI.
[yCTpaHEHHsI TIOCTOSIHHOM  >KEcTKOCTU.|[/Ipednacams  cniocoObI  yCTpaHEHUs
JlemoncTpaumu. [lomyuyenue €cT- KOMPKECTKOCTH BOJBI.
BOJIBI B3aUMOJICHCTBHEM yIJjle- KUciorol/lposooums,  nabarooams W onu-

cbleamb XUMHYCCKHUN DIKCIIEPUMEHT C
COOJIIOIEHUEM paBUIT TEXHUKU
0e30MmacHOCTH




IIpooonsicernue

HoMep  [Tewa ypoka OcHoBHOE coxepkameypoKa XapakTepucTHKa OCHOBHBIX BHJI0B

ypoka I[eSITeJILHOCI;l/I yq{mHXCSI (Ha ypoBHe

4yeOHBIX JelCTBHIA)
io6aBiieHrieM  coxbl.  MoHWUTBEI W
MpUHINTI WX JeicTBus (Buaeodpar-
MEHT)

48 [ Ipakmuueckasi paboma  6.|[lomyuenne >x€cTkod Boxwl B3au-|[lonyuams,  cobupams W pacno-
PKEcTKOCTh BOIBI M CHIOCO- OBIMOJICHICTBHEM  YTJIEKHCIIOTO Tas3a clznasamo YTIIEKUCITBIHN ras.
e¢ yCcTpaHEeHUs M3BECTKOBOM  Bogou.  YcrpaHeHnme|Obpawamucs c J1aGopaTOPHBIM

BPEMEHHON KECTKOCTH BOJBI KHU-|0OOpYyZOBaHHEM W HarpeBaTeJIbHBI- MU
[STYCHUEeM W J100aBJICGHHUEM  COMBL[IpruOopaMu B COOTBETCTBHU c
YcTpaHeHHe NMOCTOSIHHOM KECTKO- CTH[IpaBUJIAMHU TEXHUKH OE30ITaCHOCTH.
BOJIbI JOOABIICHUEM COJIbI. Habniooams W onucvieams  XUMHU-
llcieiTanne  KECTKOM  BOABI  pac-[dECKHMH SKCIEPUMEHT C ITOMOIIBIO
TBOPOM MBblLIa [pyccKOro (poJIHOTO) s3blKa M SI3BIKA
XUMUH.
Dopmynupoeams  BBIBOABI IO pe-
3yJIbTaTaM IPOBEAEHHOTO  JKCIIEpH-
MEHTa.
Compyonuuams B TIpoliecce yued- HOTO
B3aMMOICHCTBUSI npu pabore B
rpynmnax

49 AmfomMmuHU U ero coenu-(CoeauHEHHUs aJIOMUHUSI B NPUPO- Ie.\Xapakmepuzoéams aqOMHUHUN MO €T0
HEeHUS IXMMHUYeCKue  CBOWCTBA U MPU-|IOJT0KEHHUIO B IEPUOJTUYECKON CUCTEME

MeHeHHE aTtfoMUHHSA. OCOOEHHO- CTH[XUMHYECCKUX snemenToB JI. U
OKCHJa M TUAPOKCHUJIA aITIOMU- HUS Kak|MeHeneena.

ambOTepHBIX coenuHeHuit. |Onucviéams cTpoeHHe, (pusnyeckue u
[BakxHeme cony allfOMUHUS (XJIOPUL, [XKUMUYECKHE CBOWCTBAa allOMH- HUS,
cynbdar). [MOATBEPXKAAast UX COOTBETCTBY- IOIIUMU
UlemoncTpauuu. Komeknusi  Tpu-[ypaBHCHHUSIMH PEaKIIU.

[POAHBIX COCIUHCHUN amoMUHUSL. [OObsicHams NBOMCTBEHHBIM Xapak- TEp
BugecodparmeHnTsl u cnaabl «OK- CHIXUMHYSCKUX CBOMCTB OKCHJIa u
QIIOMUHUS W ero MoauduKa- L. [FTUIPOKCHUIA aTIOMHUHHUS.

[Tosryuenue amMbOTEpHOTO THAPOKCUAA|KOHKpemusuposams SJIEKTPOIUTH-
QIIIOMUHHUST W HCCIIENO- BaHHE ErO[deCKOe MOJIyUCHHE MeTajJIoB ONH-




CBOIICTB

CAHMCM IIPOU3BOACTBA aJIFOMUHUA.




Vemanasnueams  3aBUCUMOCTE — 00-
lTacTei TPUMEHEHHUsI ATIOMUHUS U €Tro
CILIABOB OT CBOMCTB 3THX BE- IIECTB.
/IposoOoums pacd€Thl IT0 XUMHYE- CKUM
bopMmyllaM W ypaBHCHUSIM pe- aKIlvid,
MPOTCKAOIINX C yYaCTHEM aJFOMHUHUS
M ero COCIMHCHUN

50—51

DKeite30 1 ero coeIMHEHUS

OCcoOeHHOCTH CTpOeHHUsI artoma xe-|\Xapaxmepuzosams TIOIO0XKESHUE  Ke-
me3a. JKemezo B mnpupone. Bakueii-pieza B TIEpPUOJIUYECKON CHUCTEME XH-
e pyabl oxene3a. Okcuabl U ru-jmuueckux siaemenroB I, M. Menne-
npokcuabr kene3a(ll) m (III). CommpieeBa U OCOOCHHOCTH CTPOCHHS aToma
okene3a(Il) wu  (1l).  OOGHapyxeHuepkenesa.
KaTHOHOB JKejie3a B pacTtBope. 3Ha-|Onucwvieams (pU3NUEcKue U XUMU-
UeHe COSIMHEHUI >Kelesa. Heckue ~ CBOWICTBAa  JKeje3a,  IOJ-
UIaGopaTopubie onbIThl. 43. Ilo-[TBepxkmass HMX  COOTBETCTBYIOIIMMH
irydenne ruapokcunoB okenesa(ll) wulypaBHEeHMsSIMU peakIvid.
(I11). 44. KauectBenHble peakuuu HA|OOvscHambs HAIAYAE JABYX TE€HETH-
KaTHOHBI JKejie3a YeCKUX PAJIOB COeAMHEHMIH Kenesa Fe?*
u Fed* .
Vemanaenusame — 3aBUCUMOCTH  00-
lTacTeil NpUMEHEHHUsI JKejle3a U ero
CIIJIAaBOB  OT CBOMCTB OTHX BEIECTB.
/Ipo6oOums pacy€rpl 10 XUMUYE- CKUM
popMysiaM W ypaBHEHHSIM pe- aKIui,
[MPOTEKAIOIINX C Y4YacTHEM >jKejie3a U
ero CoeaUHEHUM.
Habriooams W onuceléams peak- AU
MEKIy BEILIeCTBAMH C IIOMO- IIbIO
[PYCCKOTO (pOAHOTO) si3bIKa U sI3bIKA
X TMU T
52 /Ipakmuueckasi paboma 7.|PelieHne dKCIEPUMEHTAIBHBIX 3a- Ha4d|/IKCIIEPUMEHTATIbHO ucciredosams
Perienne JKCIEpUMEH-|Ha paclo3HaBaHHUE ¢ IIOJIyde- HHUE|CBOMCTBA METAJUIOB M HMX COCIUHE-
TaIbHBIX 3a/Ja4 [0 TeMe METaJIOB U UX COCIUHCHUM HUIi, peuaTb JIKCIIEPUMEHTAJIbHBIC
«MeTtasn 3a1auMn 110 TeMe «MeTamibny.
|Pabomams ¢ 71a0OpaTOpHBIM  000-
pyIOBAaHUEM ©W  HarpeBaTEIbHBIMH

MpuOoOpamMu B COOTBETCTBHH C TIIpa-
BUJIAMU TEXHHUKH O€30IIaCHOCTH.




IIpooonsicenue

HoMep  [Tewa ypoka OcHoBHOE coxepkamneypoKa XapakTepucTHKa OCHOBHBIX BHJIO0B
ypoka I[eSITeJILHOCI;l/I yq{mnxcsl (Ha ypoBHe
4yeOHBIX JelCTBHUIA)
Habatooams CBOWCTBA METAJUIOB M HX
COeIMHEHU .
Onucvieams  XUMUYECKHH  DKCIIEpH-
MEHT C IIOMOIIBIO pyccKoro (pox-
HOT'O) sI3bIKa W SI3bIKA XHUMHHU.
Dopmynupoéams  BBIBOABI 10  pe-
ByJbpTaTaM  IPOBEIEHHOTO  DKCIIEpH-
MEeHTA.
Onpeoenams  (ucxonst u3  ydeOHOI
Bagaun) HEOOXOIMMOCTH  HCIIOJIB30-
BaHUsI HAOJIIOJCHUS WM  DKCICPU-
MEHTA
53 [Kopposust meramoB u cno-|[Koppo3ust razoBast (xumuueckasi) u|OOvbsicHsms — TOHITHE — KKOPPO3USI.
COOBI 3alUTHI OT Hed biieKTpoxXuMHYecKas.  3amura  Me-|\Pazauyams  XUMHYECKYI0 M DJIeK-
TaJUIOB OT KOPPO3HU. TPOXHMHYECKYIO KOPPO3HIO.
UlemoncTpauuu. Komnekuus  «Xu-\Mwmocmpupoéams  npumepamMyd  1O-
MHYECKHME MCTOYHMKHM TOKa». Pe-[HATHS  «kopposus»,  «XUMHYEcCKas
ByJIbTaThl  JUIMTEIBHOIO  SKCIEPHU-[KOPPO3HS», «IJICKTPOXUMHUYECKAs
[MeHTa MO  HM3YYEHHIO  KOPPO3HMH|[KOPPO3HSI».
CTJIBHBIX M3/EJIIMH B 3aBUCUMOCTH OT|Xapaxkmepuzoeams CIIOCOOBI 3a- IIUTHI
[yCJIOBUH ITPOLIECCOB METaJUIOB OT KOPPO3UU
54—55  [Meramsl B npupone. Io-uarue|Meramisl B npupone. Ilonstue o|Kraccuguyuposams — GopMmbl  mpHu-
0 MeTajuTypruu MeTayutypruv.  UEpHas M LBETHAs|POJIHBIX COCIWHEHUH METaJIJIOB.
METauTyprHysi. TTupomerannyprus, |Xapakmepuzosams 00IIHE CIIOCO- OBbI
rUIPOMETAIITYPrHs, 3JIEKTPOMETAN-[IOJIy4YeHUsI METAJIJIOB: ITUPO-, THJIPO- M
imyprusi.  Jlomennsiii  nponecc. lle-prekrpomeraiypruto.
pepaboTka dYyryHa B cTallb. Olek-|Konuxpemusuposams  cmocoOBl  TIO-
TPOJIN3 PaCILIaBOB. ITy4eHHMs METaJJIOB  IpUMEpaMH |
JleMOHCTpaLMHU. BoccranoBnenuelypaBHEHUsIMU  peakIUi C COCTaBJie-
menau n3 okcunaa menu(ll) Bomopo- HUEM 3JICKTPOHHOTO OajaHca.




oM. BunieodparMeHTBI U claligbl
«[Ipon3BOACTBO UyryHa U CTaIN»,
«A3nenust U3 YyryHa u CTajanm,
«[IpOM3BOACTBO aITFOMUHHUS

Onucvieams JTOMEHHBIM IHpoLecc |
PJICKTPOJIMTUYECKOE — MOJIyYCHHE Me-
TaJlIOB.

Paznuyams 4YEPHBIE W LBETHBIE Me-
[TaJUThl, YYTYH U CTallb

56 O06o0menue 3HAHWH 10 [YPOK-ympaXKHEHUE C HCIOJIb30Ba- HUe|/[posooums  ONEHKY  COOCTBEHHBIX
reme «MeTautbby CaMOCTOSITEIIbHOM paboTsl MOTOCTHKEHHUII B YCBOCHHUU TEMBI.
BBIMTOJIHEHUIO TIPOBEPOYHBIX Te- CTOB,|Koppekmuposamb CBOM 3HAHUS B
BaaHuii U ynpaKHCHHUH COOTBETCTBHU C IUIAHUPYEMBIM pe-
3yJIETaTOM.
/lonyuams XUMHUIECKYIO HH(pOpMa- [N
13 pa3sIMYHbIX UCTOYHUKOB.
[ Ipeocmasnsimb WHHOPMAITUIO 110 TEME
«Metauiel» B BHjae TaOIHI, CXeM,
OITOPHOIO KOHCITEKTa, B TOM 4YHCIIE C
npuMeHeHueM cpenacts MKT
57 \Konmponvnasi paboma 3 1o teme «MeTaiIbDy

XuMusi 1 oKpy:Kawmasi cpeaa (2 1)

TPSI3HEHUS

OabHBIC PKOJIOTUYECKUE MPOoOIIe-

58 Xumuueckuit  coctaB  1uia-|Ctpoenne 3emiu:  siApo,  MaHTus,|[Hdumeepuposams cBeneHuss 10 Qu-
HEeThl 3emJLs BeMHasi Kopa, JuTocdepa, THMIPO-BUYecKoi reorpaduu B 3HAHHUSA O
chepa, armocdepa. XHUMHYSCKHUI|XUMUYECKON OpraHU3alllM ILUIaHEe- ThL
coctaB 3emun. [opHble nopoasllXapakmepuszosams XUMHUYECKUN COCTAB
Munepanbl. Pyapl.  Tloje3Hble  uc-[reolorHyecKkux 000J10UeK3eMITH.
[KOoTaemele. Pasnuuams  MUHEpadbl W TOPHbIE
UlemoHcTpanuu. BuneodparmeH- Tl U|[IOPOIBI
cnatinpl «Ctpoenue 3emym U  eé
xumMuuyeckuit cocraB». Komnek- nwus
MHHEPaJIOB u TOPHBIX OPOJ.
[Komnekius «PyJibl MeTaioBy.
UIabopaTopHblii onbIT. 45. M3yde-Hue
rpaHuTa
59 OxpaHa OKpy»karomiei cpe- AbI[FICTOYHUKH  XUMHUYECKOro  3arps3-lXapaxmepuzoséams  HUCTOYHUKH  XH-
oT XHMHYECKOrO 3a-[HCHUsI OKpy’Karomieil cpenbl. [J10-[Muyeckoro 3arpsi3HGHHUsI  OKpYy’Karo-

el cpebl.




IIpooonsicenue

Homep
ypoka

Tema ypoka

OCHOBHOE COIEP:KAHHEYPOKA

XapakTepucTHKa OCHOBHBLIX BHIOB
NeATeIbHOCTH y4yammxcs (Ha ypoBHe
4yeOHBIX JelCTBHII)

MBI: HapylIeHHe OHOTeOXHMHYE- CKUX
[KPYyTOBOPOTOB XUMHYSCKUX
bJIEeMEHTOB,  IIOTEIUIEHHWE  KJIMMaTa,
KHCJIOTHBIE TOXAW U 1ap. O30HO- BBIE
1BIPBI. MexnynapoaHoe co-
TPyIHHUYSCTBO B OOJACTH OXpaHBI
OKpy»Karomield cpeabl OT XHUMHYe-
CKOTO 3arpsi3HeHMs. «3enéHast  XH-
MU

lemoHncTpamuu. BuaeodparmeHTsl u
craiinpl «[100abHBIE KOJIOTrHYe- CKUe

l'IpO6J'IeMI>I YCJIOBCYCCTBaA»

Onucvieams  TIO0AIBHBIE  DKOJIOTH-
uecKkue  IpoOJIeMbl, CBA3aHHBIE C
XUMHUUECKUM 3arpsA3HEHUEM.
/Ipeonazcams ~ TIyTH  MUHUMH3AIUHA
BO3JCUCTBUSI ~ XMMHUYECKOIO  3arpss-
HEHUsI Ha OKPY’KAIOILLYIO Cpexdy.
[Ipueooums MIpUMEPHI MeX/TyHa-
[DOIHOTO  COTpYJIHHYECTBA B 00JIaCTH
OXpaHBl ~ OKpy)Karomieit  cpexpl  OT
XUMHUYECKOTO 3arps3HeHHs

O0001IeHHe 3HAHMI 10 XUMHMHM 32 KyPC OCHOBHOM IIKOJIBI.
[oaroroBka kK OCHOBHOMY rocyaapcTBeHHOMY 3Kk3ameHny (OI'D) (7 1)

60

BeriecTBa

CtpoeHue aToma XUMHYECKOTO
bJleMEHTa B COOTBETCTBHM C IIOJIO-
DKEHHEM 9STOro »>JIEMEHTa B IIE€pPHUO-
TUIEeCKON CHUCTeMeE.

CTpoeHue  BellecTBa:  XMMHUYECKast
CBS3b M KPHUCTAJUIMYECKHE PEIIET- KH.
3aBHCHMOCTH CBOMCTB 00pa30- BaHHBIX
bIeMEHTaMM  TIPOCTBIX  Be-  II[ECTB
(MeTaIoB, HEMETaJUIOB, OJIArOPOAHBIX
ra30B) OT MOJOXE- HUsl DJIEMEHTOB B
MepUOJUUECKON CUCTEME.
[Kitaccudukanums HEOPraHUYCCKUX
BemiecTB. I[IpencraButenn  pa3HBIX
KJIACCOB HEOPTaHWYECKUX BEIIECTB

/Ipeocmasisims UHPOPMALIUIO I10 TEME
«[lepuonnueckuii 3aKOH u ne-
puonuueckass cucrema JI. M. MeHn-
neeeBa B CBET€ TEOPUU CTPOSHUS
aToMa» B BHAE TaOJHUI], CXEM, OIOp-
HOrO KOHCIIEKTa, B TOM 4HCIJE C
MPUMEHEHUEM CpEICTB UKT.
Boinonnsms TECTOBBIE 3aJaHUSI IOTEME.
/Ipeocmasnsimes MHOOPMALUIO TTO TEME
«Buabl XUMHWYECKOW CBSI3M W TUIIB]
KPHUCTAJNTMIECKUX peméToxK.
B3anMoOCBsI3b CTPOEHUsI W CBOWCTB
BEIIECTB» B BHAE TaOIHI, CXeM,
OIIOPHOTO KOHCIIEKTAa, B TOM YHCJIE C
npumeHenuem cpencts MKT




61

[ XuMuaeckne pPCaKkinu

[Ipr3Haku ©W YCIOBHUS IIPOTCKAHHS
XUMHUUYeCKHUX  peakuuil. Tunosorus
XUMHUYECKUX PEaKIHH 10 pa3ind- HbIM
OCHOBaHHMsSIM. Peaknmu HMOH- HOIO
oOMeHa. OKHCIIUTEITBHO-BOC-
CTaHOBUTEIIPHBIC PEAKITNH

/Ipeocmasnsames AHOHOPMAILIHIO TI0 TEME

«Kaccudukanuss  xumuye-
CKMX peakmuil Mo pa3IudHbIM IpH-
3HakaM» B BHIE TaOIMI, CXeM,
OITOPHOT'O KOHCHIEKTa, B TOM YHCJE C
IIPUMEHEHUEM CpencTB HUKT.
 Xapakmepuzoeambo OKHCJIUTEIBLHO-
BOCCTaHOBHUTEJILHEIS peakmuy,
OKHCJINTEIb 1 BOCCTAaHOBUTEIb.
3anucvieams ~ ypaBHEHUsS]  OKHCIIH-
TEJIEHO-BOCCTAHOBUTEIBHBIX Peak- Ui
C ITOMOIIBIO METOJa D3JIEKTPOH- HOTO
OasaHca

62—63 OCHOBBI HeopraHu4YecKoh[XumMuueckue CBOMCTBa npocrteix|\Xapakmepuzoeams obuue, oco-
XUMH T BerecTB. XapaKTepHbIC XHMHYE- CKHE|OCHHBIC W MHINBHyaJbHBIC CBOM- CTBA
CBOICTBa COJICOOPa3yIOIIUX OKCH/IOB,|[KMCIIOT, OCHOBAaHMM M COJel B cCBeTe
' JIPOKCHJIOB (ocHOBa- HUIL,[Teopun 3JIEKTPOITUTUYECKOM
KHCIIOPOJICOACPKAIIUX KHC- JIOT HIMCCOLMAIINH.
aM(pOTEPHBIX THIPOKCHJIOB), COJICH Apeymenmuposame BO3MO>XHOCTbh
[IPOTEKAaHUsI XMMHUYECKMX peakIuil B
[pacTBOpax 3JIEKTPOJIUTOB HCXOIS W3
yCJIIOBUM.
Knaccuguyuposams HeOpraHude- CKUe
BEIECTBA 110 COCTaBY U CBOM- CTBaM.
/Ipusooums  TpUMEpPHl  IPEICTaBU-
Tesieli KOHKPETHBIX KJIACCOB M TPYIIT
HEOPraHMYECKUX BEIIESCTB
64 [ToBTOpenne u 00600me- Hue|[lecTMpoBaHME, pelIeHUe 3aaad  M|BbinoiHAMb TECTbl U YIPAXKHEHMS,
mo Teme. IlogroroBka  K[BBIMOJIHEHHUE YHPaKHEHUH IO TEME pewiams 3agaud 1o teme. [Ipoeodums
[KOHTPOJIbHOHM paboTte OLIEHKY COOCTBEHHBIX IOCTIKEHHH B
YCBOCHHH TEMBI.
65 |IKonmpoavuas paboma 4 (MTOTOBasi MO KypCy OCHOBHOM IIKOJIBI)
66 IAHanTu3 KOHTPOJIBHOUM paboTrel. [loaBeneHHe HUTOrOB Tojna

[PesepBHOE Bpemss — 4 4




YUEBHO-METOAUYECKOE OBECIIEYEHUEKYPCA
XUMHUN

OCHOBHOW OBIIEOBPA3OBATEJIBHOM HIKOJIbI

VY4eOHO-METOITUMYECKUN KOMIUIEKT sl M3YYEHUs Kypca
XUMHUM B 8—9 Kilaccax, CO3JaHHBIM AaBTOPCKUM KOJUJIEKTUBOM
nmon pykoBoactBoM O. C. T'aOpuernsiHa, COJICPKUT, KPOME
Y4eOHBIX NOCOOWH, Yy4eOHO-METOIMYECKHE W JUJIAKTHYSCKUE
nocoOusi, TeTpaau  AJisi  BBIIOJHEHUs]  Ja0oOpaTOpHBIX U
MNpakTU4YECKUX padoT U Ap.

YMK «Xumus. 8 kaace»

1. Xwmmus. 8 kmacc. YueOnuk (aBroper O. C. T'abpwuensH,
N.T. Octpoymos,C. A. Cnaagkos).

2. Meroanueckoe mocobue. 8 «xiacc (aBtoper O. C.
I'abpuensn, . I". Octpoymosn, 1. B. AkcéHoBa).

3. Ilporpamma  kypca xumuu misi 8—9  KjaccoB
oOmeobpazoBarenpHBIX yupexaeHuit (aBropel O. C. I'aGpmensn, C.
A. Crnankos).

4. PabGouas terpanpk. 8 kiacc (aBTopwl O. C. I'abpuensH, C.
A. CnaakoB).

5. Terpanp aisi 1aGOpaTOPHBIX OMNBITOB W MNPAKTHYECKUX
pa6ot. 8 kmnacc (aBropsel O. C. I'aGpuensH, 1. B. Akcénona, . T.
OcTpoyMOB).

6. XumMusi B TecTaxX, 3ajJadax M YIHOpaKHEHUsIX. 8 Kiacc
(aBTOphwl O. C. I'abpuensa, U. B. Tpuryouax).

7. DnekTpoHHas ¢popMa ydyeOHHUKA.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 knacc. YueOnuk (aBropel O. C. T'abpuenss,
N.T. Octpoymos,C. A. Crnagkos).

2. Meroanueckoe mocobue. 9 «kmacc (aBToper O. C.
I'a6puensn, 1. I'. Octpoymon, U. B. AkcéHoBa).

3. IIporpamma  kypca  xumuu  aiag  8—9  kjaccos
ob61reoOpa3zoBarenbHbIX yupexaeHuit (aBropsl O. C. I'abpuensan, C.
A. Cnankos).

4. PaGouas Terpanb. 9 kiacc (aBropsl O. C. I'abpuensn, C.
A. CnanakoB).



5. Terpanbk ais 1a0OPaTOPHBIX OMBITOB W MPAKTHYECKHUX
pa6or. 9 knacc (aBroper O. C. I'abpuensiz, 1. B. AkcénoBa, 1. T".
OcTpoyMOB).

6. XuMHs B TecTax, 3ajJadax M yHIpaKHEHHUsX. 9 Kiacc
(aBTopsr O. C. I'abpuensa, 1. B. Tpuryouak).

7. DnexkTpoHHass popMa yueOHUKA.

O0beKTbl y4eOHBIX JKCKYpcHii

1 My3zewu: MUHEPAJIIOTUICSCKHUE, KpaeBeIueCKue,
XYJIO’KECTBECHHBIEC, TTOJIMTEXHUYICCKUE.

2. JlaGopaTopuu: YUEOHBIX 3aBEICHUN,
arpoxXumMiIadopaTopuH, ADKOJIOTHYECKUE, CaHUTApPHO-
SITUACMHOJIOTHICCKHE.

3. ATITEKH.

4, IIpon3BOACTBEHHBIC OOBEKTHI: XHUMHUYECCKHE 3aBOJIBI,

BOOJOOYHUCTHBIC COOPYIKCHUA U NPYTIH€ MCCTHBIC IMPOU3BOACTBA.

MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHE
KABUHETA XUMHUHA

HartypajibHble 00beKTbI

HartypanbpHble 0OBEKTHI, HICIOJB3YyEeMbIE B 8—9 Kitaccax mpu
0o0y4YeHUU XMUMHUH, BKIIIOYAIOT B Ce0sl KOJUJICKIIMU MHUHEPAIOB U
TOPHBIX Opo/, METaJIOB M CIUJIaBOB, OKCHIOB, KHCIOT,
OCHOBAHHWM, COJICH, B TOM YHCJIE MHHEPaJIbHBIX YJIOOpCHHUI, a
Tak)ke o0pas3lnbl OpraHMYecKHMX BEIIECTB W MaTepHalioB,
npenycmorpeHubix GI'OC. TlpemocTaBuTh 3HAYUTEIILHBIC YUYEOHO-
MMO3HaBaTeIbHbIE BO3MOKHOCTH IIKOJbHUKAM OMOTAaIOT
KOJIJIEKIITUW, U3TOTOBJICHHBIE UMU caMUMHU. [IpeaMeTsl ajisi Takux
KOJJIEKIIUW coOuparoTcss BO BpeMsi DOKCKYPCHUU U JPYTruUX
BHEYPOUYHBIX 3aHATHH.

Konnekuum HUCHOJNB3yIOT TOJBKO JUIsI  O3HAKOMJICHUS
y4Jammxcsi C BHEIIHUM BHUAOM H (PU3HUYECKHUMH CBOWCTBaAMHU
Pa3IMYHBIX BEIIECTB U MaTepualioB. JIssmpoBeeHUsT XUMHUUYECKUX
OIBITOB KOJUJIEKIIMU HMCIIOJIb30BaTh HEJb34.

XumMnyeckne peakTUBbI U MaTepPHAJIbI

OO0pamieHue co MHOTHMH BeIIeCTBaMH TpeOyeT CTpPOroro
COONTIIOACHUSI TIPaBHJI TEXHUKH OE30MacHOCTH, OCOOCHHO  MOpH



BBINIOJTHEHUH OITBITOB CaMUMH yYE€HUKaMu. Bce He0OXoaumble Mephl
MPENOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTax H
MHCTPYKIHSX, a TaKK€ B MOCOOMSIX UISI YUHUTEIICH XHUMHHU.

Bce peakTtuBbl W MarTepualibl, HYXKHBIC I IIPOBEACHUS
JIEMOHCTPALIMOHHOI'O u YYEHUUYECKOT O AKCHEPHUMEHTA,
IIOCTABJISIIOTCSI B~ OOpa3oBaTelbHBIC  YUYPEKICHHUS  OOIIEro
0o0pa3oBaHUsI HEHTPAIU30BAHHO B BHJIE 3apaHEe CKOMIIJIEKTOBAHHBIX
HaOOpOB.

Xumuueckasi j1abopaTopHasi mocyaa, annaparbl 1 NpuodopbI

Xumuueckasl 1ocyjia nmojpasjeisiercsi Ha JIB€ IpyMNbl: JJIs
BBIMIOJTHEHUSI ONBITOB YYaIlUMUCS U JUIS JIEMOHCTPAIIMOHHBIX
OMBITOB.

Hcnonp3dyemMbie Ha ypoKkax XUMUHU B 8—9 Kjraccax mpUOOPHI,
anmaparbl W YCTAaHOBKHM  KJIACCHU(UIIMPYIOT Ha  OCHOBE
OPOTEKAOINX B HUX (PHUIWYECKHUX W XHUMHUYECKHX IIPOIECCOB
MEXJIy BeEIIeCTBAMH, HaXOMSIIUMHCI B pa3HBIX arperaTHbIX
COCTOSIHUSIX.

1) IlpubGopsr pamsi paboThl ¢ Ta3zaMd — TOJIyYCHHE,
coOupaHUe, OUYMCTKA, CyIIKa, NOTJIOIICHUE Ta30B; PEAKIIUMU MEXIY
MOTOKaMU Ta30B; peakUuu MEXIy razaMd B DIEKTPUYECKOM
pa3psae; peakiuy MeXay razaMu MPU MOBBIIIEHHOM JaBJIEHUU.

2) Amnmapatbl U TIPpUOOPHI JJIsI OMBITOB C >KUIAKUMH U
TBEPABIMU  BELIECTBaMHM  ——  II€pPEroHKa, (punsTpOoBaHUE,
KpUCTaJUIU3alus; TMPOBEJACHUE peakuuid  Mexay  TBEPAbIM
BEIIECTBOM M KHUIAKOCTBIO, JKUJKOCTBIO M XKUJIKOCTBIO, TBEPABIMHU
BenlectBamMu. BHe »3TOM KiaccuUKalMu HaxoAUTCs ydeOHas
anmaparypa, OpeJHa3HadeHHas AJIsi W3YYCHUS] TEOPETHUYECKUX
BONPOCOB XWMHUHU: WIUIIOCTPALIMM 3aKOHA COXPAHEHUS MacChl
BEIIECTB, JAEMOHCTpPAUU DIEKTPOMNPOBOJHOCTH PACTBOPOB U
JIBIDKEHUSI MOHOB B DIIGKTPUYECKOM MOJ€, H3YYEHHUSI CKOPOCTH
XUMHUYECKON  peakIuu, MOCJIeI0BATEIbHOCTH BBITECHEHUS
rajJJoreHOB M3 pPacTBOPOB HUX COEIUHEHUH.

BcriomorarenbHylo  poJib  UTpalOT  U3MEPHUTENBHBIE U
HarpeBaTeyibHble NOPUOOPHI, PA3JIMYHBIE IIPUCIIOCOOJICHUS JUIsA
BBITIOJIHEHUSI OITBITOB.

Moaenun

OOBbekTaMu MOJCIUPOBAHUS B XUMHUH SIBIISIFOTCS aTOMBI,



MOJIEKYJIbl, KpPHUCTa/UIbl, 3aBOJICKHUE anmaparbl, a  TaKXe
IpoUCXoadAIure IMmMpoLcCChI. B npernogaBaHuM XUMHHN HCITOJIB3YIOT
MOJIEI KPHUCTAJUIMYECKUX pemeToK anmasza, rpadura, Ccepshl,
dochopa, okcuna yrinepona(lV), mona, xkenesa, MeIu, MarHusl.

Brimmyckatrorcss HaOOpbl MOJI€JIed aTOMOB JJIsl COCTaBJICHUS
LIAPOCTEPIKHEBBIX MOJIEJIEN MOJIEKYI.

IleuaTHble yueOHBIE TOCOOMS

B mnpouiecce oOyuyeHHsT XUMHUHU HCHOJIB3YIOT CJIEAYIOLINE

Ta6J'II/IHI)I ITIOCTOSAHHOI' O OKCITIOHHUPOBAHUA: (<HepI/IOIlI/I‘~I€CKa$I
cucrema xumMudeckux asnemeHToB . 1. MenneneeBa», «Tadbnuia
pPacTBOPUMOCTH KMCJIOT, OCHOBaHUN U coJiein»,

«DNEeKTPOXUMHUYECKUN psiJ HAOpsDKEHUN METallioB» U Jp.

Jlnst opraHuzanMM caMOCTOSITEIbHOW padoThl Ha YypoKax
HUCTIOJIB3YIOT pa3HOOOpa3Hble NUAAKTUYECKHNE MaTepHUaibl: TETPAIU
WIN OTJEJIbHbIE paboyue JIUCThl — HWHCTPYKIHH, KapTOYKH C
33JlaHUSIMU  Pa3HOW CTENEeHU TPYJAHOCTU JUISA U3YUYEHHUsS] HOBOTO
MaTepuana, CaMOIIPOBEPKHU M KOHTPOJISI 3HAHUM.

IJKPaHHO-3BYKOBbIE CpeJACTBAa 00y4YeHUs

K 5»KkpaHHO-3BYKOBBIM Cpe€ICTBaM OOYyY€HHs OTHOCST TaKue
ocoOusi, KOTOpPbIE MOT'YT OBbITh BOCHPHHSTHI C IIOMOIIBIO 3pEHUS U
clryxa. D10  KUHOPWIBMBI,  KUHOPpPArMeHThl, JaUA(UIBMBI,
JIMAIIO3UTUBBI (Ciaibl), TpaHCIapaHThl 1 rpadonpoekropa. Cepuun
TPaHCIIAPAHTOB  MO3BOJSAIOT  UMHUTHUPOBATh  JBIDKCHUE  IIyTEM
IIOCJIEIOBATEIIBHOIO HAJIOKEHUSI OJHOIO TpaHCIAapaHTa Ha JIPYTroOu.

Texnuueckue cpeacrsa odoyuenus (TCO)

BoabImIMHCTBO  TEXHUYECKUX  CPEIACTB  OOyUYE€HHUsI  HeE
pa3padaThIBajIOCh CIIELMAJIbHO IS IIKOJIbI, a IpeaHa3Haydajioch
Ul nepenadu U oOpaboTKu HMHMOpMalMU — 3TO Pa3IMYHOTO
poJa IPOEKTOPHBI, TEIECBU30PbI, KOMIIBIOTEPHI U T. 1.

IIpu ncronb30BaHUM TEXHUYECKUX CPEJICTB OOYUYEHMs CIEIYyEeT
YYUTHIBATH BPEMEHHBIE OrpaHU4YeHHs, Hajaraemble CaHMTapHBIMHU
IpaBUJIaMHU 154 Hopmamu  (CanlluH). HenpepsiBHas
MPOJOIKUTEIBHOCTD JIEMOHCTpalu1 BUJIEOMAaTEpPHUAIOB Ha
TEJICBU3MOHHOM S3KpaHe M Ha OOJIBIIIOM 3KpaHE C MCIOJIb30BAHUEM
MyJIbTUME- TUWHOTO MPOEKTOpa, a Takke paboTa 3a NMEepCOHATbHBIM
KOMIBIOTEPOM HE JOJKHA IMPEeBbINIaTh JUISI YYeHUKOB 8—9 KiaccoB
Ha ypoke 25 MHH.



Ob0opynoBanne ka0MHeTa XUMHUHU

KaOGuner xumMuu AOJDKEH OBITH OOOPYHOBAaH CHEHIHAIBHBIM
JIEMOHCTPAIITMOHHBIM  cToJiIoM. Jlimss  oOecrieuenust  Jrydineu
BUJIUMOCTHU JIEMOHCTpPALMOHHBIN CTOJI pexomMeHayeTcs
yCTaHaBJIMUBATh HA IOJAUYM.

B kabumHeTrax XHWMHUU YCTAHABJIMBAIOT JIBYXMECTHBIC
YYEHHUUYECKHUE J1a00PATOPHBIE CTOJIBI C HOABOAKOMN AJIEKTPOIHEPTHH.
Y4YeHu4yeckrue CTOJbl JOJDKHBI UMETh TMOKPBITUE, YCTOMYHUBOE K
JICUCTBUIO arpeCCUBHBIX XHUMHYECKHMX BEHIECTB, U 3alllUTHHIC
OopTHKH N0 HapyXHOMYy Kparo. KabuHerbl XMMHUH OOOpYyAyIOT
BBITSDKHBIMHM TIKaaMH, PaCHOJOKECHHBIMH Yy HAPYKHOU CTEHBI
BO3JIE€ CTOJIA YUYHUTEIS.

Kabuner xumMum AOJKEH OBITH OCHAIIEH XOJOAHBIM U
TOPSTYUM BOJIOCHAOKEHUEM W KaHaJTM3aIlue.

B kabumbere xXuMuH 00s3aTeILHO [OJDKHA OBITH aNTeykKa,
COCTaB KOTOPOM yTBEp>KIAAETCSI MECTHBIMH OpraHaMHu YIpaBJI€HUS B
COOTBETCTBHH C CYLIECTBYIOIIUMH HOPMAaTUBHBIMU JOKYMEHTaAMH.

NJAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

BbIMyCKHUK HAYy4YUTCH:

- NOHUMAMD

— XMMHYECKYI0  CHUMBOJIMKY: 3HaKM  XUMHYECKHUX
2JI€MEHTOB, (OpPMYyJIbI XHUMHYECKHX  BELIECTB, YypaBHEHUS
XUMHYECKUX PEaKIUii;

— BaXXHEUIIIME  XUMHUYECKHE  IIOHSTUS:  BEIIECTBO,
XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHbBIE aTOMHasl
U MOJIEKYJIsIpHAss MaccChl, MOH, KaTUOH, aHUOH, XUMHUYECKasi CBs3b,
AIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTh, CTEIEeHb OKHCIICHUS,
MOJIb, MOJISIpHAsi ~Macca, MOJISIpHBIA  00BEM,  PacTBOPHI,
AIEKTPOJIUTHI u HEDJIEKTPOJIUTHI, AIEKTPOIUTUYECKAs
JIUCCOLIMAIUSI, OKHCIHUTEIIb W BOCCTAHOBUTEIb, OKHUCICHHE H
BOCCTAHOBJICEHUE, TeIUIOBOM 3(h(eKT peaknuu, OCHOBHBIE THIIbI
peakiii B HEOPraHUYECKON XUMHU;

— (opMyITUPOBKH OCHOBHBIX 3aKOHOB U TEOPUH XUMHUMU:
aTOMHO-MOJIEKYJISIDHOTO YYE€HMs; 3aKOHOB COXPaHEHUS MAacCChl
BEIIECTB, OCTOSTHCTBA cocTasa BEILIECTB, ABoraapo;
nepuoaudeckoro 3axkoHa JI. M. MenneneeBa; Teopum CTpPOEHUSA
aToma u YUYE€HUS o CTPOEHUU BEIECTBA; TEOPUU



AIEKTPOJIMTUYECKON JUCCONMA- UM M YYEHUSI O XHUMHYECKOU
peakumu;

= HA3bIBAMDb:

— XHMHWYECKHEC DJICMCHTHI;

— COEOUHEHHUSI HW3YYEHHBIX KJIACCOB  HEOPTaHUYECKUX
BCIICCTB;

— OpraHWYEcCKHE BemecTBa 1Mo uX (opmylie: MeTaH, dTaH,
STWJIEH, alleTUJIE€H, METAaHOJI, JTaHOJI, TJIMIIEPUH, YKCyCHas
KHCJIOTa, TJIF0KO3a, caxapo3a;

= 00BACHAMb:

— (u3uYeCcKuil CMBICII aTOMHOTO (MOPSIAKOBOTO) HOMEpa
XUMUYECKOTO JJIEeMEHTa, HOMepa Tpynmnbl W TIiepuoJa B
NEPUOJNYECKON CHUCTEME XHUMHYEeCKHuX dygemeHtoB JI. .
MennaeneeBa, K KOTOPBIM DJIEMEHT NPUHAIJICIKUT;

— 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHUSI aTOMOB, CBOMCTB
9JIEMEHTOB B TMpejeiiax MallbIX TMEePHuOJI0B U A-TPyII, a TakkKe
CBOMCTB 00pa3yeMbIX UMH BBICIITUX OKCHJIOB U THIAPOKCHUIOB;

— CYLIHOCTH ITpoIecca JECKTPOJTIUTHUECKON JTUCCOIUAIINN U
peakiuii HTOHHOTO OOMEHa,;

- Xapakmepuzoeamsu.:

— XHUMHYECKHE DJIEMEHTHI (OT BOJOpOJIa 10 KalbIlHs) Ha
OCHOBE HUX MOJIOXKEHHUS B TMEPUOJUYECKON CHCTEME XUMHYECKHX
anemenToB J[. 1. MeHnneneeBa ¥ OCOOCHHOCTEH CTPOCHHS HMX
aTOMOB;

— B3aMMOCBSI3b MEXJYy COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU
HEOPraHUYECKHX BEIIIECTB;

— XHMHUYCCKHC CBOMCTBa OCHOBHBIX KJI1aCCOB
HCOPraHNYCCKHUX BCIICCTB (HpOCTBIX BCIICCTB — MCTAJIJIOB H
HEMCTAJ1J1I0B, COC,I[I/IHGHI/Iﬁ — OKCHIAOB, KHCJIIOT, OCHOBaHI/If/’I,

aM(OTEpHBIX OKCHJIOB U T'HJIPOKCHIOB, COJICH);

= onpeoenamo:

— COCTaB BEIIECTB MO HUX (popMyiiam;

— BAQJEHTHOCTh M CTEHEHHU OKHCJIEHHUSI DJJIEMEHTOB B
COEJIMHEHUH;

— BHUABI XUMHUYECKOU CBSI3U B COCIMHEHUSX;

— THUMNBI KPUCTAJUIMYECKUX PEUIETOK TBEPABIX BEIIECTB;

— MPUHAJISKHOCTh BELIECTB K OMNpPEAeIEHHOMY Kiaccy



COCIUHCHUI;

— THUNOBI XUMHUYECKUX PEAKIIUM;

— BO3MO>XHOCTH IPOTEKaHUsI PEaKIMii MOHHOrO OOMEHa;

- cocmaenamu:

— CXEMBbI CTPOEHHUS aTOMOB IIE€PBBIX ABAJIIATH 3JICMEHTOB
nepuoaudeckou cucremsl Jl. M. Menneneesa;

— ¢GOopMyIbl HEOPTAHUYCSCKUX COCAWHCHHUU HW3YyUYCHHBIX
KJIACCOB BEIIIECTB;

— ypaBHEHHUSI XHUMHYECKHUX pEaKIHuil, B TOM 4YHCIE
OKHCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX, C MTOMOIIBIO Meroaa
AJIEKTPOHHOTO OajaHca;

= Oe30nacHo oopawamscs:

— C XAMHWYECKON OoCy oM u J1abopaToOpHBIM
obopynoBaHuEM;

- NPOBOOUMb XUMUUECKULU IKCHEPUMEHM !

— MOATBEPKIAIOININNA XUMHUYECKUNA COCTaB HEOPTaHUYECKUX
COCJIMHCHUI,

— TOATBEPXKJAIOIUN  XUMHUYECKHE CBOWCTBA H3YyYEHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB;

— OO0  [OOJIy4YeHUIO, COOHMpaHUI0 U  pPacHO3HaABaHUIO
ra3oo0pas3HbIX BeMIeCTB (KHUCIOpPO/a, BOJOPOJA, YIJIEKHCIOTO
rasa, aMMHaKa);

— 0 ONpeleJyIeHuI0 XJIOpUA-, cyibdar-, KapOoHaT-
WOHOB U HMOHA aMMOHHUSIC ITOMOIIBIO Ka4y€CTBEHHBIX PEAKIIU;

- B8bIUUCTISIMNDG !

— MAacCOBYIO JIOJIF0 XMUMHYECKOIro 3JeMeHTa Mo dopmyie
COCZIMHECHUS;

— MacCOBYIO JIOJKO BEIIECTBAa B PACTBOPE;

— MacCy OCHOBHOI'O BEIIECTBAa MO MU3BECTHOU MaCCOBOU
J0JIe MpuMecen;

— 00BEMHYIO JOJIF0 KOMIIOHEHTa Ta30BOM CMECH;

— KOJUYECTBO BEIlIeCTBa, OOBEM MM MacCy BEIISeCTBa
M0 KOJIMYECTBY BeEIIeCTBa, OOBEMY HJIM Macce€ peareHTOB WIIH
OPOJIYKTOB PEAKIIUH;

- UCNONbL308AMb NPUOOPEemEHHbIE 3HAHUSL U YMeHUs.
68 NPaKmu4ecKkou 0esimeabHOCMU U NOBCEOHEBHOU HCUSHU:

— st O0e3ormacHOro oOpallleHusi ¢ BelIecTBAaMH |



MarepuajiaMi B ITOBCEIHEBHOM XH3HU M TPAMOTHOIO OKa3aHWSI
IIEPBOI TTOMOIIM IIPU OXKOrax KHUCIOTAMHUU IIEI0YaMU;

— JUIT OOBSICHEHHS OTICIBHBIX (PaKTOB M HPHUPOIHBIX
SIBJICHUI;

— JUTS KPpUTHYECKOW OIEHKH WH(pOPMAIMA O BEIISCTBAX,
HMCMOJb3yEeMBIX B OBITY.

BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

- XapaKTepu30BaTh OCHOBHBIE METOJABI  ITO3HAHUS
XUMUYECKUX OOBEKTOB: HAOIIOJAEHUE, U3MEPEHHE, DKCIICPUMEHT,
MOJIEJIMPOBAHUE;

- pa3znuyaTth XUMHYECKHE OOBEKThl (B CTaTHKE):

— XUMHYECKHE DJICMEHTHI U IIPOCThIC BEIISCTBA;

— METAUIBI W HeMeTauibl (M XapakTepHu30BaTh
OTHOCHUTEIBHOCTh MPUHAJIC)KHOCTH TAKUX OOBEKTOB K TOW WIIH
UHOW TIpymnrie);

— OpraHuYecKHe U HEOPraHUYECKHUE COCIMHEHUS;

— TUAPOKCHUIBI (kucnopojacoaepkaiime KHUCIOTHI,
OCHOBaHMsI, aM(poTepHBIC TUIAPOKCHUIBI);

— OKCHJIBI ~HEcoJieoOpa3ylolmMe ¢ CcoJeo0pas3yrolime
(KMCIIOTHBIE, OCHOBHBIE, aM(pOTEPHEIE);

— BAJICHTHOCTh U CTENEHb OKHUCIICHUS;

— CUCTEeMaTH4YEeCKHue u TpUBHUAJIbHBIE TEPMUHBI
XUMHYECKO HOMEHKJIATYPHhI;

— 3HAKOBYIO CHCTEMY B XHUMHH (3HaKu U (POPMYJIBL,
UHAEKCHI M KO3(P(PUIHEHTHI, CTPYKTYPHBIE W MOJICKYJISIpHBIE
(popMyIiBl, MOJIEKYJISIpPHBIE U HOHHBIC YPABHEHUS PEAKIIN, TOJTHBIE
U COKpalll€HHbIE MOHHBbIE YPAaBHECHUS PEaKIIMi, TEPMOXUMHUYECCKHUE
ypaBHEHUs, OOO3HAYE€HHUsI CTEIEHU OKHUCICHUS U  3apsja
noHaB Gopmysie XUMHUYECKOTO COCIUHEHUS);

- pa3nuyaTh XUMHYECKUE OOBEKTHI (B JTUHAMUKE):

— (puznueckne M XUMHUYECKHE CTOPOHBI TIPOIECCOB
pacTBOpPEHUSI U JTMCCOIHUAIINH;

— OKHCJIMTETbHO-BOCCTAHOBUTEIILHBIC peakuuu u
peakuu oOMeHa,;

— CXEeMBbl U YPAaBHCHUSI XUMUYECKUX PEaKIUM;

- COOTHOCHTH:



— AK30TEPMHUYECKHE PEAKIIMU U PEaKIUd TOPEHUS;

— KaTAJIMTUYECKUE U (pepMEeHTATUBHBIC PEaKIUU;

— MeETajlJl, OCHOBHBIN OKCHJI, OCHOBAaHUE, COJIb;

— HEMeTaJlJl, KUCJIOTHBIM OKCHJ, KMCJIOTY, COJIb;

— CTPOE€HME aToma, BHUJ XHUMHYECKOW CBSI3H, THII
KPHUCTAJUTMYECKON pemEéTKNM (PU3NIESCKUE CBOWMCTBA BEIIECTBA;

— HAaXOXJE€HHUE 3JIEMEHTOB B IPHUPOAE U MPOMBIIIIECHHbIE
CIIOCOOBI UX MOJYYEHMUS;

— Heo0XO0aUMOCTh XUMHYECKOI'O MPOU3BOJCTBA u
TpeOOBaHUN K OXpaHE OKPY KaroIIEeH Cpeibl;

— HEOOXOJUMOCTh NPHMEHEHHUSI COBPEMEHHBIX BEIIECTB U
MaTepUalIoB U TPEOOBAaHUN K 310POBbLECOEPEKEHUIO;

= BBIABUTATh U IKCIEPHUMEHTAIBHO MPOBEPSATH T'MIOTE3HI O
XMMHYECKUX CBOMCTBAaX BEILIECTB HA OCHOBE UX COCTaBa, CTPOCHUS
U MIPUHAJIC)KHOCTH K OTIPEAeIIEHHOMY KilacCy (Tpymnme) BEIIeCTB;

= MPOTrHO3UPOBATH  CIOCOOHOCTh  BEIIECTBA  IIPOSIBIATH
OKHCJIUTEJIBHBIC WA BOCCTAHOBHUTEJIBHBIC CBOMCTBA C Y4YETOM
CTCIICHEH OKHCJICHHS DJIEMEHTOB, BXOIAIINX B €r0 COCTaB, a TaKkKe
NPOAYKTOB COOTBETCTBYIOIIMX OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkiuii;

= COCTaBJISITh YPAaBHEHUSI PEaKLHUU C y4aCTHEM THUIIMYHBIX
OKHCJIMTEJIEl W BOCCTAHOBUTEIEH Ha OCHOBE DJIEKTPOHHOI'O
Oamanca;

= omnpenenATrb BO3MOXHOCTh INPOTEKAaHHUSA XHUMHYECKHUX
peaknuii Ha OCHOBE JJICKTPOXMMHUYECKOIO psila HaIpsHKEHUN
METAJUIOB, psija 3JIEKTPOOTPULIATEIIBHOCTH HEMETAIIOB, TaOJIMUIIbI
PacTBOPUMOCTH U y4€TaA yCIOBUI NIPOBEACHUS PEaKLIU;

< OPOBOAUTH pPacu€Thl IO XUMHYECKUM (QopmynamM U
YPaBHEHUSIM:

— Ui BeIBOJIAa (DOPMYJIBI COEUHEHUsI 110 MAaCCOBBIM JI0JISIM
3JIEMEHTOB;

— JUIsi  TIPUTOTOBJIEHWS  pacTBOpa C  HCIOJIb30BAaHUEM
KpPHCTAJUIOTUIPATOB;

— ISl HaXOXKIAEHHUsS JOJIM BBIXOJA MNPOJAYKTa pEeaKknuu IO
OTHOIIEHUIO K TEOPETUUECKH BO3MOYKHOMY;

— ¢ ucnoJgb3oBaHueM  1nipaBuia  [ei-JIroccaka 006
00BEMHBIX COOTHOIICHUSXTA30B;



— C HCIOJIb30BaHHEM MNOHSATUI «KMOJIb», «MMOJIb», «YHCJIO

ABorazipo»;
— 1O TEPMOXMMHUUYECKHM YPABHEHUSIM pEaKIUU;
= [POBOJUTH XUMHYECKUN AKCHEPUMEHT c

HEYKOCHUTEIBbHBIM COOJIIOJICHUEM IPABMWJI TEXHUKU OE30ITaCHOCTH:

— IO YCTAQHOBJICHHIO KAa4E€CTBEHHOTO M KOJWYECTBEHHOTO
cocTaBa COCIMHCHHUS;

— TIPH BBITIOJIHEHUH HCCIIEIOBATEIIHCKOTO MTPOCSKTA;

— B JOMAITHHUX YCIIOBHUSIX;

= HCHOJIL30BaTh MPUOOPETEHHBIC KIFOYEBBIE KOMIIETCHIITUHA
JUTST BBITIOJTHEHUSI TPOCKTOB M y4eOHO-HUCCIEeA0BATEIILCKUX paboT
10 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIyYEHUSI M pPaclo3HaBaHUS
BEIIECTB;

= OIpenessiTh HWCTOYHUKH XUMHYECKOW wWHdOpMaim,
MPEACTaBIISITh CTUCOK HH(POPMAITMOHHBIX PECYPCOB, B TOM YHCIIC U
Ha WHOCTPAHHOM SI3BIKE, TOTOBUTh HH(POPMAIIMOHHBIH TIPOIYKT M
IIPE3EHTOBATh €ro;

= OOBEKTHBHO OIICHHUBATh HH(MOPMAIIUIO O BEIIECTBaX H
XUMHYECKUX npoleccax, KPUTUYECKU OTHOCHUTHCS K
MCeBAOHAYYHOU uWH}oOpMauKU, HETOOPOCOBECTHOW peKiIaMe B
cpeacTBax MaccoBOM MHMOpMaIUu;

= co3JaBaTh MOJEIU U CXEMbI ISl pelIeHUs] YYEeOHBIX U
IMO3HAaBaTEIbHBIX 3a/]4a4.



KTII ¢ anekTpoHHBIMU 00pa30BaTeIbHBIMU pecypcamu Juist § Kilacca

Ne Tema ypoka OnekrporHbIe ((poBBIE) 00pa3zoBaTeIbHBIC
ypoka pecypehl
1 Ilpeamer  xumum.  Pousw | https://user.sberclass.ru/mediateka/content/6ae8
XAMUU B >KU3HU YEJIOBEKA afd3-ce32-48d1-ad0e-6f9dd53c0427
2 MeTosb! H3yueHus XUMHH https://user.sberclass.ru/mediateka/content/6ae8
afd3-ce32-48d1-ad0e-6f9dd53c0427
3 ArperaTHbie cocrostHust | https://user.sberclass.ru/mediateka/content/6ae8
BEIIECTB afd3-ce32-48d1-ad0e-6f9dd53c0427
4 Ilpaxmuuecxas paboma 1 https://educont.ru
Jomawnuil sxcnepumenm https://educont.ru
5 iP}IISoP:;e(;)I:;I;eﬂ:}?;:HP::\Jece_ﬁ https://user.sberclass.ru/mediateka/content/6ae8
afd3-ce32-48d1-ad0e-6f9dd53c0427
B XUMHUU
Ilpakmuueckass paboma 3
6 (ananoe pabomor «Quucmka https://educont.ru
noeapem—toﬁ C‘OJZZ/l)))
7 ?::;ZO_MOHGW;?&H;;CKHG https://user.sberclass.ru/mediateka/content/6ae8
) afd3-ce32-48d1-ad0e-6f9dd53c0427
DIJIICMCHTBI
3Haku XUMHUYECKUX
89 igggﬁi;%' Hepxﬂlfhf::::;ﬁi https://user.sberclass.ru/mediateka/content/6ae8
afd3-ce32-48d1-ad0e-6f9dd53c0427
3JICMEHTOB ..
MenneneeBa
10-11 | Xuvmeckre hopmyss https://user.sberclass.ru/mediateka/content/c8ca
1567-3fa3-4c65-a191-660cc09fd874
12-13 | Banenriocts https://user.sberclass.ru/mediateka/content/efcl
4e2d-f3ba-41b6-bc48-8df2789396fh
14 XMUuecKHe peakiium https://user.sberclass.ru/mediateka/content/a587
5428-976e-4fa2-be0a-7d788f38ed5¢
15-16 | Xumuueckue ypasHeHus https://user.sberclass.ru/mediateka/content/a587
5428-976e-4fa2-be0a-7d788f38ed5¢
1718 | Tumbr xuvmueckux peaxiii https://user.sberclass.ru/mediateka/content/a587
5428-976e-4fa2-be0a-7d788f38ed5¢
IToBTOpenne u o06oOmeHHE
19 TEMBI. IToaroroBka K https://educont.ru
KOHTPOJBHOU paboTe
Koumponvuass paboma 1 1o
20 Teme «HavanpHBIE MOHSATHA https://educont.ru
N 3aKOHBI XHUMHUUN»
21 Bosayx u ero coctas https://user.sberclass.ru/mediateka/content/a2db
d63f-39fa-4a62-8738-23f5dad71817
29 Kucnopon https://user.sberclass.ru/mediateka/content/a2db
d63f-39fa-4a62-8738-23f5dad71817
23 | Ilpaxmuueckas paboma 4 https://educont.ru
24 OKcugbl https://user.sberclass.ru/mediateka/content/117e
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25 | Bonopon 8bde-213c-461¢-9131-09f3a994272
26 | Ilpaxmuueckas paboma 5 https://educont.ru
27 KHCaOTh https://user.sberclass.ru/mediateka/content/117e
4165-686-4abe-8c7f-c0687a7b5d8d
28 Conut https://user.sberclass.ru/mediateka/content/117e
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KTII ¢ anekTpoHHBIMU 00pa30BaTeIbHBIMU pecypcamu Juist 9 kilacca
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