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IosicHuTENRHAS 3aIIUCKA.
Pabouyas mporpamma o XMMUH JJIsi OCHOBHOH IIKOJIBI COCTaBJIEHA HA OCHOBE:

1. ®denepanbhbiii 3akoH oT 29 .12 .2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6 obpasoauuu B Poccuiickoit
®enepaumy» (¢ u3M . 1 o ., Beryn . B cuy ¢ 01.09.2020) .— URL:

http://www.consultant .ru/document/cons_doc LAW 140174 ( nara

obpamienus: 28 .09 .2020)

2. Tlacnopt HarmonansHOTO MpoekTa «O0pasopanuey (Y18 . npesuanymom Cosera npu [Ipesuaente PO 1o
CTPATErHYeCKOMY Pa3BUTHIO W HALIMOHAIBHBIM IPOEKTaM, mpoTokon ot 24 .12 .2018 Ne 16) . — URL:
https://login .consultant .ru link ?req=doc&base=L AW&n=319308&demo=1 (mata o06pa- menus: 10
.03 .2021)

3.T'ocynapctBennas nporpamma Poccuiickoit @enepannu «Paszsurre oOpasoBanus» (yTBepikacHa
nocranoBienueM [IpaButensctBa PO ot 26 .12 .2017 Ne 1642 (pex . ot 22 .02 .2021)
«O0 yTBepXkIeHUHU rOCYAapcTBEHHOU porpamMMbl Poccuiickoii denepanuu «Pa3putie oOpazoBaHUs». —
URL:
http://www .consultant

.ru/document/cons_doc_LAW 286474/cf742885¢783e08d938
7d7364e34f26f87ec138f (nara oopamenus: 10 .03 .2021)

4 . desepalibHbIA TOCYIAPCTBEHHBIA 00pa30BaTeNbHbIA CTAHAAPT OCHOBHOIO 00MIero 00pasoBanus (yTBEPKICH
npukaszoM MunucTepcTBa 0OpazoBanust i Hayku Poccuiickoit deneparmu ot 17 nexadps 2010 1. Ne 1897) (pen
21 .12 .2020) .— URL: https://fgos .ru (mata obpamenus: 10 .03 .2021)

5 . Meronuyeckne peKOMEHIAIMK MO CO3/JaHUI0 U (PYHKIIMOHHPOBAHUIO B 00I1€00pa30BaTEIbHBIX
OpraHu3alMsAX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTH M MAalblX TOpPOAAX, HEHTPOB OOpa30BaHUS
€CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOW HampaBieHHocteidl («Touka pocrtan) (yTBEpKICHBI
pacniopsixeHrneM MunuctepcTsa npocsemenus Poccuiickoit deaepanyu ot

12 smBapst 2021 r. Ne P-6) . — URL: http://www .consultant .ru/document/cons_doc_ LAW_374694/
(mara oopamenus: 10 .03 .2021)

Ha 6a3e nentpa «Touka pocta» obecrneunBaeTcs peanusanus 00pazoBaTeNbHbIX IPOrPaMM €CTECTBEHHO- HAYYHOU U
TEXHOJIOTHYECKOH HaNpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHMAMH 3aKOHOJATENHCTBA B
cthepe obpazoBaHus U ¢ yuéToM pekoMeHaarmii denepasbHOro onepaTopa yueOHoOro mpeamera «XumMus .
OO0pa3zoBatenbHas mporpaMma MO3BOJISIET MHTETPUPOBATh peau3yeMble MOAXOMbl, CTPYKTYPY U COAEpXkaHHE HpH
opranm3aniu oOydeHus xumuu B 8—9 kiaccax, BeictpoeHHOM Ha 0aze YMK C. T'abpmensma, U. T.
Octpoymoga, C. A. Crnaagkosa.

UcnonwzoBanue oGopynoBanus «Touka pocta» mnpu peanusanuu gaHHod OIl mo3Bosiser cosmaTh
YCJIOBHS:

~ IS pacHIMpPEeHHs COJEpKaHU MIKOIbHOTO XMMHYECKOTro 00pa3oBaHus;

TUTSl TIOBBIIICHHS TTO3HABATEIBHOW aKTUBHOCTH 00YYaIOMINXCS B €CTECTBEHHO-HAYYHON
o0JacTH;

JUISL pa3BUTUS IMYHOCTU peOEHKA B Ipoliecce 00yueHHs] XUMHH, €ro criocoOHOCTeH, popMUpOBaHUs U
YIIOBJIETBOPEHUS COLMAILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
171 paboThI € 0JJAPEHHBIMU MIKOJIbHUKAMH, OPTraHU3ALMU UX Pa3BUTHS B PA3IMUHBIX 00IacTIX
00pa3oBaTenbHOMN, TBOPUYECKON JAEATEITHHOCTH .

MecTto npeagmera B y4eOHOM IJIaHe
®denepanbHbIi rocyAapcTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT MpelycMaTpUBaET U3yUueHUE Kypca XUMUH B
OCHOBHOI! IIIKOJIE KaK COCTaBHOM YacTu npeaMeTHoi obnactu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI».
Kypc paccunTan Ha 00s13aTenbHOE U3yUeHue npeaMeTa B 00béMe 136 yueOHbIX YacoB MO 2 yaca B HEZETIO B
8—9 knaccax.
[Ipennaraemplif Kypc XOTS M HOCHUT OOIIEKYJIBTYPHBIM XapakTep M HE CTaBUT 3anady Hpo¢eccHOHaTbHON
MOJATOTOBKM OOY4aloLIUXCsl, TEM HE MEHEe IO3BOJSET UM OMpPENENIUThCS ¢ BHIOOPOM Mpoduiiss oOydeHUus B
CTapIuiei 1IKoJe.
JlanHas oOpa3oBaTenbHasi MporpaMma 00eCHeunBaeT YCBOCHUE YYaIlMMUCS BaXKHEHIINX XMMHYECKHX 3aKOHOB,

TEOpUH W TOHATHH; QOPMHUpPYET MpEACTABICHHE O PONM XMMUM B OKPYXAlOLIeM MUpE W KU3HU uenoBeka. IIpu stom
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OCHOBHOE BHHMAaHHE YJeJIsIeTCs CYIIHOCTH XUMUYECKUX PEaKIUii 1 METOAaM UX OCYIIECTBIICHHUS .

OgHMM M3 OCHOBHBIX IPUHLHUIOB IOCTPOEHUS HPOrpAaMMBbl  SIBISIETCS  NPUHLMI  JOCTYIHOCTH.
OKCIEPUMEHTANIbHBIE [JAHHBIE, TONYYEHHbIE YYAIIUMUCA TP BBIIOJHEHUM KOJIMYECTBEHHBIX OMBITOB, NMO3BOJISIOT
y4yaluMCsl CaMOCTOATENbHO JENaTh BBIBOABL, BBIABIATH 3aKOHOMEPHOCTH . I[loIXOIbl, 3al0XEHHBIE B
COZIepKaHue MPOrpaMMbl Kypca, CO3/al0T HEOOXOAMMBIE YCIOBHS I CHCTEMHOIO YCBOEHHS yYAllUMHCSH OCHOB
HayKH, U1 00ecredyeHusl pa3BUBAIOMIET0 U BOCIUTHIBAIOIIETO BO3/CHCTBHSA 00yUeHHS HA JUYHOCTH YYaIlerocs .
dopmupyemble 3HaHUS AOJKHBI CTaTh OCHOBOM CHCTEMBI YOEKICHUH IIKOJIbHHUKA, LIEHTPAIBbHBIM SPOM €ro
Hay4YHOTO MMPOBO33PEHMUS .

. Ilnanupyemblie pe3yJbTaThbl 0CBOEHHUSI Y4€0OHOI0 nmpeaMeTa « XuMHUs €
ONHUCAHUEM YHHUBEPCAJIbHBIX YU4eOHBIX J1eCTBUM,
AOCTUTAEeMbIX 00yYAIOIIMMUCS

JINYHOCTHDIE Pe3yJabTaThbl

OOGyuaromuiicst HOJyYUT BO3MOKHOCTB JUISl (POPMUPOBAHUS CIIEAYIOMIUX JIMYHOCTHBIX Y Y /1

~  ompezeseHNe MOTHBALMK M3YYEeHHS YUeOHOro MaTepuaa;

OLICHMBAHKE YCBAaUBAEMOr0 YUeOHOro MaTepuaia, UCXO/sl U3 COLUATIbHBIX U JINYHOCTHBIX
IIEHHOCTE;

HOBBILLIEHUE CBOEr0 00pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YUEHHIO OCHOBHBIX
HCTOPUYECKHUX COOBITHH, CBA3aHHBIX C PA3BUTUEM XUMUU U OOILECTBA;

3HaHUE TIPABUJI IOBEICHNUS B UPE3BbIYAMHBIX CUTYALUSX;

OIIEHUBAHUE COLMATBHOM 3HAUMMOCTHU PO(ECCHil, CBA3aHHBIX C XUMHUECH;
BJI3JICHUE TIpaBUIaMK 0€30MaCHOT0 0OpaNeHUs ¢ XUMHUUYECKMMHU BEIIECTBAMH 1
000pyI0BaHNEM, IPOSBICHUE YKOJIOTUYECKON KYyIbTYPHI .

MertanpeameTHbie pe3yJbTaThl

Pezynamuenvie
OOyuaromuiics MOMyYUT BOSMOKHOCTB 1711 (YOPMUPOBAHUS CIEAYIOMINX PETYIATHBHBIXY Y /1

[eyenojlaranue, BKIIHOYasd ITIOCTAHOBKY HOBBIX Lenen, Hp606pa30BaHI/Ie HpaKTquCKOﬁ 3aga4yu B
IMMO3HABATCJIbHYIO, CaMOCTOSTEIbHBIN aHAIU3 YCJ'IOBI/Iﬁ JOCTHIXKCHHA IEJIW Ha OCHOBC y‘léTa BBIACIICHHBIX
YUUTCIIEM OPUCHTUPOB JCHCTBHS B HOBOM y‘{e6HOM MaTepHae;

MJTAHAPOBAHUC ITYTU JOCTHIKCHUA ueneﬁ;

YCTaHOBJIEHHE 11eI€BbIX NPUOPUTETOB, BBIICICHNE ATbTEPHATHBHBIX CIIOCOOOB JOCTHIKEHHS LIETTH U BEIOOD
Haunbonee 3¢ (HeKTUBHOTO crocooa;

YMCHHUC CaMOCTOATCIIbHO KOHTPOJIUPOBATH CBOE BpEMs U YIIPABJIATH UM,

YMCHHUC IIPUHUMATD PCUICHUA B HpO6J’ICMHOﬁ CUTYyalluH,

IMOCTaHOBKa y‘l€6HBIX 3aJa4, COCTaBJICHHE IIJIaHa M [OCJIeI0BaTeIbHOCTH ICHCTBUI,
Oopranusanusa pa60qer0 MECTA MPU BBINTOJIHEHUH XUMHUYCCKOTO SKCIICPUMEHTA,

NPOTHO3UPOBAHUE PE3yIHTATOB 00yUYEHNs, OIICHNBAHUE YCBOCHHOTO MaTepuana, Ol[eHKa KauecTBa U
YPOBHS TIOJMY4EHHBIX 3HAHUH, KOPPEKIHUS TIIaHa U CIToco0a IeWCTBUS MTPH HEOOXOIUMOCTH .
IHo3HaBaTenbHbIC

OOy4aromuiicst MOMTYyYUT BO3MOKHOCTH ISt JOPMUPOBAHUS CIEAYIOLIUX MO3HABATENbHBIX Y Y /I

~  TOWCK W BBIJIETIEHIE HHPOPMAIIUH,

aHaNIW3 yCIOBUH M TpeOOBaHW 3amaud, BBHIOOp, COMOCTABICHWE M OOOCHOBAHME CIOCO0A PEIICHHS
3aJ1a4w;

BBIOOp Haubouee 3pheKTUBHBIX CIOCOOOB peIIeHNs 331a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;



BBIJIBIDKEHIE M 000CHOBAHME THIIOTE3bI, BRIOOP CIOC00a €€ MPOBEPKH;

CaMOCTOSITEIBHOE CO3/IaHME AJTOPHTMA JICATENBHOCTH MPH PEIICHHH TPo0JeM TBOPYECKOTO M ITOMCKOBOTO
Xapakrepa;

YMEHHS XapaKTePH30BaTh BEMIECCTBA [0 COCTABY, CTPOCHUIO H CBOHCTBAM;

OIKCHIBAHUE CBOWCTB. TBEPBIX, JKUJIKHX, Ta3000pa3HbIX BEINECTB, BBIICICHUE HX CYIICCTBCHHBIX
MPHU3HAKOB;

n300paskeHre COCTaBa MPOCTEHINNX BENIECTB C MOMOIIBI0 XUMHYECKUX (POPMYIT U CYIIHOCTH XUMHUYECKUX
peakuuil ¢ MOMOLIBI0 XMMUYECKUX YPAaBHEHUH;

TNpOBE/ICHNE HAONIO/ICHNH, ONMMCAHWE MPU3HAKOB M YCIOBHH TEYEHHS XUMHYECKHX PEAKIHH, BBHIMOJHEHHE
XUMHMYECKOTO 3KCIEPUMEHTA, BBIBOJbI Ha OCHOBE aHAIM3a HAONIOJAEHUH 3a 3KCIIEPUMEHTOM, pELIEHHUE
3a/1a4, NOMy4YeHHE XMMHIECKOH MH(POPMAIIUK U3 pa3- JINYHBIX

HUCTOYHHKOB;

YMEHHE OPraHM30BbIBATH UCCIIEIOBAHNE C LEIIBI0 IPOBEPKH TUIIOTES;

YMEHHE JIeNaTh YMO3aKII0YeHHs (MHAYKTUBHOE U 110 QHAJIOTUHU) U BBIBOJIBI,

yMeHHe 00bEKTUBHO OLIEHUBATh HH(POPMALMIO O BELIECTBAX U XMMHYECKUX MTPOLECCaX, KPUTUUECKH
OTHOCHTBCS K IICEBAOHAYIHOW HHPOPMALIUH .

KoMMyHHKaTUBHBIE
OOyuatonuiicst OIYYUT BO3MOKHOCTD U1 QOPMUPOBAHUSA CIEAYIOMINX KOMMYHUKATUBHBIX Y'Y /1.

IIOJIHOC U TOYHOC BBIPAKCHHNEC CBOHX MBICJICH B COOTBETCTBHHU C 3ajladaMi U yCJIOBUSAMU
KOMMYHUKaAIIUH,

aJICKBaTHOE VCIIOJIb30BaHUE PEUCBBIX CPEJICTB IS YUACTHS B JUCKYCCHU M apIyMEHTAI[MU CBOCH
MO3HIIMY, YMEHHUE MPEJICTABIISATH KOHKPETHOE COJICPIKAHUE C COOOIICHHUEM €ro B MUCbMEHHOU U
YCTHOH (hopMme, ompeieNieHHe CIOCOO0B B3aUMO/ICHCTBYS, COTPYAHHYECTBO B

MOWCKE U cOope nH(OpMaIIHH,;

OIpeIeieHUe CIOCOO0B B3aUMOICHCTBHUS, COTPYIHAYECTBO B TIOUCKE U cOOpE MH(OPMAIIUH, YIaCTHE B
auasore, MIAHUPOBAHKUE OOIIMX CIOCOOOB PaOOTHI, MPOSBICHUE YBAKUTEILHOTO OTHOLICHHUS K JPYrHM
y4alumces;

OIMUCAHUE COACPIKAHUSA BBIITOJTHACMBIX HeﬁCTBHﬁ C ICJIbIO OPUCHTUPOBKHU B MPECIAMETHO- HpaKTquCKOﬁ
NESITCTLHOCTH;

YMCHHUA YUUTBIBATH PA3HBIC MHCHUA U CTPEMUTBHCA K KOOPAUHAINU PA3TTHIHBIX MIO3ULIUHN B
COTPYAHHUYECCTBE,

(bopMynupoBaTh COOCTBEHHOE MHEHHE U TO3HLII0, ApTYMEHTHPOBATh 1 KOOPAUHUPOBATH €€ C MO3ULUAMU
HapTHEPOB B COTPYHUYECTBE MPH BHIPAOOTKE OOIIEr0 pelieHus B COBMECTHOM IesTEIbHOCTH;

OCYILECTBIISAITh B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOLIIb;
IUIAHUPOBATh OOIIME CIIOCOOBI PaOOTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKLUIO, OLIEHKY JIeHCcTBU
napTHépa, yMeTh yOexk1aTh;

HCIIONIB30BaTh a/IeKBATHBIE S3bIKOBBIE CPEICTBA ISl OTOOPAKEHUs CBOMX YYBCTB, MBICIIEH, MOTUBOB U

noTpeOHOCTeH; 0TOOpaxkaTh B peur (omucaHue, 00bICHEHNE) COepKaHIe COBEPIIAEMbIX ICHCTBUM, KaK B
(opme rpoMKoil colMaNM3MPOBAHHOM peun, Tak U B opMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHLHIO, UCIIONb3YsI CPEICTBA YCTHOW M MUCbMEHHOW KOMMYHHKAIIUK
npu paboTe ¢ TeKCTaMu y4eOHUKA U IOTOJTHUTENLHOMN TUTEPATypPOid, CIPABOYHBIME TAOIUIIAMU, TIPOSIBISTH
TOTOBHOCTB K YBXKEHUIO WHOW TOUKH 3pEHUS IPU 0OCYKICHUH

PEe3yIbTaTOB BBHITIOJHEHHOUW paOOTHI .

IIpeameTHBbIe pe3yabTaThl

OOyuatonuiicss HayYnuTCs:

PUMCHATH OCHOBHBIC MCTO/IbI ITO3HAHUA: HaGHIOI[CHI/IC, H3MEpPCHUE, SKCIICPUMEHT,
OIIMCHIBATh CBOMCTBA TBép,I[LIX, KUIKHX, Fa3006pa3HLIX BCIICCTB, BBIACIIAA UX
CYILICCTBCHHBIC TPU3HAKHU,



PacKpBIBaTh CMBICI 3aKOHA COXPAHEHHSI MAaCcChl BENIECTB, aTOMHO-MOJICKYJISIPHON TCOPHH;
pa3nuuaTh XUMUYECKHUE W HU3MUECKHE SIBICHUS, HA3bIBATh MPU3HAKHU U YCIOBHS POTEKAHUS
XUMUYECKUX PEaKIIHii;

coOmroiath mpaBuia 6e30macHoil paboThI Y TPOBECHUH OIBITOB;

TI0JIE30BATHCS Ta0OPATOPHEIM 000PYLOBAHUEM 1 IOCY/OH;

T0JTy4aTh, cOOMPATh ra3000pa3HbIe BELIECTBA U PACIIO3HABATH HX;

XapaKkTepu3oBaTh (U3MYECKHE M XMMHYECKHE CBOWCTBA OCHOBHBIX KIACCOB HEOPTaHMYECKHX

COCZ[HHCHHﬁ, NPOBOAUTL  OIIBITBHI, MOATBCPKAAOIUC XHUMHUYCCKHUC CBOMCTBa H3YYCHHBIX KJIaCCOB
HCOPraHU4YCCKUX BCIICCTB,

PaCKpBIBAaTh CMBICI MOHATUS «PACTBOP», BHIYUCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OMPEIEIEHHON MacCOBOM JJ0Jel pacTBOPEHHOrO BEILIECTBA;

XapaKTepU30BaTh 3aBUCHMOCTh (DM3MYECKMX CBOICTB BEHIECTB OT THIA KPUCTAIIMYECKON PEIIETKH,
OIPEIEIIATh BUJI XUMUUECKOM CBSA3H B HEOPraHMYECKUX COCIUHEHMSX;

PacKphIBaTh OCHOBHBIE TTOJIOKEHHUS TEOPHHU ICKTPOIUTHUCCKON TUCCOUALINK, COCTABIATh YpaBHEHHS
ANEKTPOTUTHYECKON TUCCOIMAIIMY KUCIIOT, IIENI0YeH, CONIel U peaKIii HOHHOTO OOMCHa;

pacKpbIBaTh  CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUM, ONpPENEIATh OKHCIMTENb H
BOCCTQHOBUTEJb, COCTABILATh YPABHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIXPEAKIIUH;

Ha3bIBaTh (DAKTOPbI, BIUAIOIIME HA CKOPOCTh XMMUUYECKON peaKLiy;

XapaKTepU30BaTh B3aMMOCBS3b MEXKIy COCTABOM, CTPOCHUEM U CBOWCTBAMHU HEMETAIIJIOB

METAJIJIOB;

IMMPOBOJAUTH OIIBITHI IO IMTOJTYYCHHUIO U U3YYCHHUIO XUMHUYCCKUX CBOMCTB Pa3JIMYHbIX BELICCTB,
rpaMOTHO 06pamaTLc;1 C BCIICCTBaMH B HOBCCI[HCBHOI;'I KHU3HH .

Ob6yuaiowuticst ROTy4YUM 803MOHCHOCMb HAYYUMBCAL:

BBIJABUI'aTb U IMTPOBCPATH SKCIICPUMCHTAJIBHO I'MIIOTE3BI O XUMUYCCKHUX CBOHMCTBAxX BCIIICCTB HAa OCHOBE UX
COCTaBa U CTPOCHHMS, UX CIIOCOOHOCTH BCTYIATh B XUMUUECKUE Pe- aKIUHU, O XapaKTepe H MPOAYKTax
Pa3INYHBIX XUMUYECKUX PEAKIINN;

XapaKTepH30BaTh BEHIECTBA 10 COCTaBy, CTPOCHHIO W CBOWCTBAM, YCTaHABJIMBATh NPUYMHHO-
CJICACTBCHHBIC CBA3H MCKIY JaHHBIMU XaPAKTCPUCTHKAMHU BEIICCTBA,

COCTAaBJIATH MOJICKYIIAPHBIC U IMIOJIHBIC HOHHBIC YPABHCHUA 110 COKpaHIéHHBIM NOHHBIM ypaBHCHI/IflM;
IIPOrHO3MpoOBaTh CIIOCOOHOCTH BCUICCTBA TMPOABIIATL OKHUCIUTCIIBHBIC MWW BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUETOM CTEIICHEW OKHMCIICHHS YJIEMEHTOB, BXOJIAIINX B €0 COCTAB,;
BBIZIBUTATh M TIPOBEPSATH IKCTICPUMEHTAIIBHO TUIOTE3bl O PE3YJIbTaTaX BO3JACHCTBUS Pa3NUUHBIX (DAKTOPOB HA
HN3MCHCHHEC CKOPOCTH XUMUYECKOU peaKIII/II/I;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHMS JUUISI DKOJIOTHUECKH TPaMOTHOTO TOBEICHUS B OKPYKaIOIICH
cpene;
HCIIOJIB30BaTh HpI/IO6pCTéHHI)IC KJIIOYCBBIC KOMIICTCHIWN MIPU BBITIOJJHEHHUH IMPOCKTOB U PCIICHUN y‘-IC6HO'
HCCIIC/IOBATEIILCKHX 3a/1a4 10 U3YUYEHUI0 CBOWUCTB, CIIOCOOOB MOIYYEHHUS U PACTIO3HABAHUS BEIIECTB;
00BEKTUBHO OIIEHMBATH HH(OPMAIIHIO O BEHIECTBAX U XMMUUYECKHX MPOIIECCax;

OCO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUM 10 XUMHUHU ISl IPAKTHYECKOM JAEATEIbHOCTH YETIOBEKa;

CO3/1aBaTh MOJIEJIN M CXEMBI ISl PEIICHUS YIeOHBIX U MO3HABATEIBHBIX 3a/1a4; MOHMMAaTh HEOOXOUMOCTh
COOJTIO/IEHUST TIPEIMUCAHNHN, TPEJIaraeMbIX B MHCTPYKIIMAX TIO0 MCIIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH U JIP .

I1l. Conep:xanue yueOHOro npeamera

8 KJIACC

HavanbHble NOHATHS M 3aKOHbI XUMHH



Tema m BemectBa. CBOWCTBa BemIeCTB. DTaJOHHBIC (PU3NUYECKHE CBOMCTBA BeElIeCTB. Matepuainbl U
MarepuagoBeeHue. Poiab XUMHM B KM3HHM COBpEMEHHOro oomiectBa. OTHOIIEHHE OOLIeCTBA K XUMHH:
xemouus 1 xeMohoous.

Meroapl u3ydenus xumuu. Habmronenue. DkcniepuMeHT MoaenupoBanue. Mojienn MatepualibHble U
3HAKOBbIE WJIM CUMBOJIbHBIE.

I'azer. JKunkxoctu. TBEpable BemecTBa. B3auMHBIE IIepexoapl MEXKAY arperaTHbIMU COCTOSHHUSMU
BCIIECTBA: BO3rOHKa (CyOimMMaius) M JecyOinMMainus, KOHJICHCAIMS M HWCIApPCHUE, KPHUCTAUTH3ALUs U
IUIABJICHUE.

®usnueckue sBiaeHUsA. UYucCThle BellecTBA U CMECH. ['OMOreHHbIE M IeTeporeHHele cmecu. Cmecu
razooOpasuble, >xuakue U TBEpAbIe. CrnocoObl pa3ieleHus CMeceil: MeperoHka, WIM JUCTUILIALMSA,
oTcTauBaHue, (WIBTPOBAaHME, KPUCTAIM3AIMs WIM BbiapuBaHue. Xpomartorpadwus. I[IpuMenenune >3THX
Croco0oB B 1a00paTOPHOM NPaKTUKE, Ha IPOU3BOJCTBE U B OBITY.

XuUMHYECKUE 31€MEHThl. ATOMBI M MoJieKynbl. [IpocTble U cllOKHBIE BelecTBa. AJUIOTPONMS Ha
npuMepe kuciaopojga. (OCHOBHbIE THOJOKEHUS aTOMHO-MOJIEKYIsipHOro yueHus. HMonbel. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOECHUS.

3Haku (CHMBOJIBI) XMMHYECKHX 3JIeMEHTOB. WHQopMaims, KOTOPYH HECYT 3HAKM XUMHUYECKUX
3JIEMEHTOB. OTHUMOJIOTMSI HAa3BaHUM HEKOTOPbIX XUMHUYECKUX 3yIeMeHTOB. Ilepuoguueckas Ttabiuna
xuMHuueckux ieMeHToB JI. M. MenneneeBa: KOpOTKONIEPUOAHBIN U JJIMHHONIEPUOHBIN BapuaHTsl. [lepuonsr n
rpynnsl. I'1aBHas 1 nobouHas noaArpynmsl, wiu A- u b-rpynnsl. OTHOCUTENbHAS aTOMHAs Macca.

Xumnueckue Gopmyisl. Maaekcel 1 koapduurenTtsl. OTHOCUTENbHAS MOJIEKYIIIpHas Macca. MaccoBas
J0JIs1 XUMUYIECKOT0 dJIEMeHTa B coeinHeHnu. H(popMarus, KOTOPYIo HECYT XUMUYeCKHe (POPMYITHI.

BanentHocts. CTpykTypHble (GOpMysbl. XHMHUYECKHE 3JIEMEHTHl C IIOCTOSHHOM M IEpEeMEHHOI
BaJICHTHOCTBI0. BbIBOJ (popMynbl coeauHeHuss mo BajeHTHOCTH. OrmpenesieHre BaJeHTHOCTH XUMHYECKOTO
snemMeHTta 1o ¢opmyne BemectBa. CocTaBieHUE Ha3BaHUM COEAMHEHMH, COCTOSIIUX M3 ABYX XUMHUYECKHX
3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBA BELLECTB.

Xumuueckue peakuuu. PeareHTsl 1 IpoayKThl peakiuu. [Ipu3Haku XUMUYECKUX peakUui. Y CI0BUS UX
IIPOTEKAHUS U NpEeKpalleHus. Peakuuu ropeHus. OK30TepMUUECKHUE U SHIOTEPMUUYECKUE PEAKLINH.

3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMUYEeCKUE ypaBHEHMs. COCTABIEHHE XUMUYECKUX YPaBHEHH.
WNudopmanius, KOTOPYIO HECET XUMUUECKOE ypaBHEHUE.

Knaccuduxamnuss XMMHUYECKUX peaklui 10 COCTaBy M YHUCIY pPEareHTOB M MPOJAYKTOB. THIIBI
XMMHMUYECKUX peakluil. Peakiiuu coequHeHus, pa3ioKeHus, 3aMeniennst 1 oomeHa. Karanuszaropsl 1 kaTanus.

JdeMoHcTpanun
[ Kounekuust MaTepuanoB 1 U3A€IUN U3 HUX.
Moienu, ncnosab3yeMble Ha ypokax (pU3UKH, OMOJOTHH U reorpaduu.
OOBbEMHBIE U IIAPOCTEPIKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEILIECTB.
Mopenu KpUCTalIn4eCKUX PeIIETOK.
Cobupanue npubopa Jyist NOTy4EeHUs ra3a U MpoBepKa ero repMEeTUYHOCTH.
Bosronka cyxoro nibja, 1oja uin HadraiauHa.
ArperaTHble COCTOSIHUSL BOJBI.
Pa3nenenue nByX HECMEIIMBAIOIIUXCS JKUAKOCTEH € MMOMOILBIO IEIUTEIbHON BOPOHKH.
Juctunnarop u ero padbora.
VYcranoBka ans punbTpoBaHus U e€ padboTa.
VYcTaHoBKa /1715 BeIapuBaHus U €€ padorta.
Konnexmus 65ITOBBIX TPUOOPOB ISl (PUIBTPOBAHUS BO3yXa.
Paznenenue kpacsiiero Bemiectsa ¢omactepa ¢ IoMOLIbI0 MeToAa OymMakHO# Xxpomarorpaduu.
Moienu aanoTponHbIX MoAUGDUKALIUN YIiIepoia U Cephl.
[Tony4yenue o30Ha.
Hoprpers M. 5. Beprennyca u JI. Y. Menseneesa.
KopoTkoneproaHblil ¥ JUIMHHOIEPUOIHBIN BapuaHThl nepuoanueckoil cucremsl /1. . Menaeneena.
KoHcTpynpoBaHue mapocTepKHEBBIX MOIEIEH MOJIEKYII.
Anmnapar Kunna.
Paznoxenne buxpomara aMMOHHS.

OfdooofdoooooOooooooogogno



['openue cepbl 1 MarHMEBOM JICHTHI.

IToptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

OnbITHl, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChl BEILIECTB.

l'openne dochopa, pacTBopeHHe MPOAYKTa TOPEHHS B BOJE U MCCIEIOBAHHE MOJYYEHHOTO pacTBopa
JTAKMYCOM.

B3anmoneiicTBrE COMIHONW KUCTIOTBI C IMHKOM.

[Monyuenue runpokcuaa meau(ll) u ero pasnosxeHue Mpu HarpeBaHUH.

(I I A I A

O

JlabGopaTopHble ONBITHI
* O3HaKOMIIEHHE C KOJUIEKIMEH 1ab0paTOpHOI MOCY/IbI.
* [IpoBepka repMeTUYHOCTH MPUOOPA JJIsl TOTYUYEHHUSI Ta30B.
* O3HaKOMIJIEHUE C MUHEpallaM, 00pa3ylOIUMH TPAHHUT.
* [IpurotoBiieHHE rETEPOreHHON CMECH MOPOILIKOB CEPBI C KEIE30M U UX pa3JeICHHE.
* B3aumoielicTBrE pacTBOPOB XJIOPUIOB U MOAUIOB KaJIHsI C paCTBOPOM HHUTparta cepedpa.
* [Tonyuenune ruapoxcuaa meau(ll) u ero B3aumoieiicTBre ¢ CEPHON KUCIOTOM.
* B3aumoiericTBre pacTBOpa COJbl C KUCIOTOM.
* [IpoBepka 3ak0Ha COXpaHEHUSI MACChl BEIIECTB HA IPUMEPE B3aUMOICUCTBHS IIETOUU C KUCIOTOM.
* IIpoBepka 3akoHa COXpaHEHHMs MAacCChl BEIIECTB Ha IPUMEPE B3aUMOJEHUCTBHS MIEIOYH C COJIBIO
xenesza(lll).
* PasnoskeHue nepokcuaa BoI0OpoIa ¢ moMoInbio okcuaa Mapraunia (1V). 11. 3aMerenue xeae3oM Meau B
MEIHOM KYIOpPOCE.
IIpakTn4yeckune padoThl
1. IIpaBuia TeXHUKH OE30TMACHOCTH M HEKOTOPBIC BUIBI PabOT B XUMHUYECKOH Jabopartopun (KabuHeTe
XHMHUH).
2. Habmonenwue 3a ropsiei cBeuoi.
3. Ananus noussl (ananor paboTel «OYUCTKA TIOBAPEHHOM COJIHY).

Baskneiimue npeacraBuTe M HEOPraHu4ecKux pemiects. KosimuecTBeHHbIC OTHOIICHHS B XUMHUH

Cocra Bo3ayxa. [Tonstre 06 00bEMHOIT nosie ([1) KOMIIOHEHTa MPUPOIHON ra30BOH CMECH — BO3/yXa.
Pacuér 00bpEMa KOMIIOHEHTA ra30BOI cMecH 1o ero 00bEMHOMN J1071€ U Ha00OPOT.

Kucnopoa. O3on. [Tonyuenue kucinopoaa. Codupanue U pacrno3HaBaHHE KUCIOpPoJia. XUMHUYECKUE
CBOMCTBA KUCJIOPOJA: B3aUMOJICHCTBIE C METAJNIAaMU, HEMETAJUIAMU U CII0KHBIMHM BellecTBamu. [Ipumenenue
kuciopona. KpyroBopor kucnopoja B Ipupoe.

Oxcunpl. Obpa3zoBaHue Ha3BaHUN OKCUAOB 1O UX popmynaM. CocTaBneHue GopMyl OKCHAOB O UX
Ha3zBaHUAM. [IpencraBuTenn OKCUIOB: BOJA U YIVIEKUCIIBINA a3, Heral€Has U3BeCTb.

Bonopon B mpupose. Pusndeckne 1 XUMHUYECKUE CBOMCTBA BOAOPOAA, €r0 MOJIYyYCHUE U IPUMEHEHHE.

Kucnotsl, ux cocras u ux knaccupukanus. Muanukaropsl. Tabnuma pactBopumoctu. CepHas U COIsTHAs
KHCIIOTBI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux cocraB U HazBaHus. PacTBopuMocTh coneil B Boje. IlpencraBurenu comneil: Xiaopua HaTpus,
KapOoHaT Hatpus, pocdat KanbIus.

[Tocrossunast ABoraapo. KommdectBo BemectBa. Moab. MomspHas macca. KparHbie eauHHIIBI
U3MEPEHMs KOJIMYECTBA BELIECTBA — MMIUIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIPHAs U KUJIOMOJISIpPHAs MacChl
BEIIECTBA.

PacuéTel ¢ nCOap30BaHNEM MOHATHN «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «IIOCTOSTHHAS
ABoraapo».

3akoH ABorazapo. MonsipHblii 00bEM ra3000pa3HbIX BemiecTB. OTHOCHUTENbHAS IUIOTHOCTh rasa Io
IpYroMy rasy.

KpaTtHble enuHHIBI U3MEpPEHHMs] — MWUIMMOJISIPHBIA U KHJIOMOJISIPHBIH OOBEMBI Ta3000pa3HbIX
BEILECTB.

PacuéTel ¢ HMCNONB30BAHMEM MOHATHM «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM ra30By», «4UCIO0 ABOTAIPO.

I'mapocdepa. KpyroBopor Boasl B mnpupoae. Dusnyeckne M XUMUYECKHE CBOWCTBA BOJBI:
B3aUMOJCHCTBUE C OKCUAAMU.



OcHoBaHus, ux cocrtaB. PacTBopuMOCTh OCHOBaHMM B Boje. VI3MEHEHHE OKpacku HMHAMKATOpPOB B

uieno4Hou cpene. [IpeacraBureny menoye: rTuApoOKCUIbl HATPHS, KAJIUSI M KaJIbIIHS.

PactBoputens u pactBopéHHOE BemiecTBO. PacTBopbl. PactBopenuwe. I'mapatel. MaccoBas moust

paCTBOpéHHOI‘O BCIICCTBA. PaC‘-IéTBI, CBA3aHHBIC C MCIIOJIBb30BAHUEM ITOHATHUA «MacCCOBas A0JIA paCTBOpéHHOI‘O
BEIIECTBaA».

N 0 A O

JdeMoHcTpanun

Onpenenenue copepKaHus KUCIOPOIa B BO3IYXE.

[TonydyeHue KucIopoaa pa3noKEeHUEM IIEpMaHTaHaTa KaJus ¥ TIEPOKCHIa BOJOPO/Ia.
CoOupanuie METOJIOM BBITECHEHHSI BO3yXa U BOJIBI.

Pacnio3naBanue kucioposa.

['openune maruws, xenesa, yris, cepbl U ochopa B KUCIOPOJE.

Komnexnus okcuaos.

[Tonyuenue, codnpanue U pacrio3HaBaHUE BOJAOPO/IA.

I'openue Bogopoa.

BsaumoneiictBue Bogopoaa ¢ okcumom mean(ll).

Komneknus MUHEpaIbHBIX KUCIIOT.

[TpaBwmiio pa3baBieHUs CEPOI KHCIOTHI.

Komneknus comiei.

Tabnua pacTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJICH B BOJIC.

HekoTopsie MeTasibl, HEMETAJLJIBl U COCIMHEHHS C KOJIMYECTBOM BEIIECTBA, PAaBHBIM 1 MOJIb.
Motenb MOJISIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.

00 Komnexkuusa

OCHOBAHHI.
JlabGopaTopHblie ONbITHI

* [IomyTHEHNE U3BECTKOBOM BOJBI IPU MIPOIIYCKAHUM YIJIEKUCIIOTO rasa.

* [Tonydenue Bo1opoaa B3aMMOJEHCTBUEM LIUHKA C COJISTHOM KUCIIOTOM.

* PacriozHaBaHue KUCIIOT C IOMOIIBIO HHAUKATOPOB.

* MI3MeHeHne OKpacky MHOUKATOPOB B ILEJI0OYHON CPEeE.

* O3HaKOMJIEHHE C MpernapaTaMy JOMAalIHEeH WM MIKOJbHOM anTeuKH: pacTBOpaMH MEPOKCHU]IAa BOJOPO/Ia,
CIIMPTOBOW HACTOWKHU MOJA, aMMHAKa.

IIpakTyeckue padoTnl

4. Tlonyuenue, cobrpaHue 1 pacrio3HaBaHUE KHCIOPOa.

5. llonydyenue, coOupanue u pacro3HaBaHUE BOJIOPO/IA.

6. [IpuroToBieHue pacTBopa ¢ 3aJaHHON MacCOBOH J10J1el paCTBOPEHHOTO BELIECTBA.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTNHEHU I
O0600menue cBeneHnit 00 OKCHIaX, UX KiaccupUKaIuU, Ha3BaHUSAX U cBOoMCTBax. CriocoObl MOJIydeHUS

OKCHJIOB

OCHOBaHI/I}I, nux KJ'IaCCI/I(bI/IKaLII/IH, Ha3BaHUS U CBOMCTBa. B3aumojeicTBUE ¢ KUCIOTaMM, KHCIOTHBIMU

OKCHAAMHU U cojsiMu. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHMA. CriocoObl MOTy4YeHNs OCHOBaHUM.

KI/ICIIOTLI, Hnx KJ'IaCCI/I(I)I/IKaLII/I}I 1 Ha3BaHWUA. O6I_I_II/IC XUMHYECKHE CBOMCTBA KHMCJIOT. B3anmogeiicTBue

KHUCJIOT C METAJNIaMH. DJIEKTPOXUMHUYECKUN Psiji HANIPSHKEHUH METaIUIOB. B3anMoielicTBUE KUCIOT ¢ OKCUIAMHU
METAJJIOB. B3anuMoIeCTBHE KUCIOT C OCHOBAaHUSIMU — PEAKIUS HEUTpaIU3auuu. B3auMOAENCTBUE KHUCIIOT €
consamu. [lomydeHne 6€CKUCIOPOTHBIX U KUCIOPOACOASPIKAMUX KUCIIOT.

Comu, nx kmaccudukanus u CBOWCTBa. B3ammopeicTBue cojieil ¢ MeTauiamu, OCOOCHHOCTH STHX

peakuuii. BzaumoaeincTeue cosen ¢ COJIsIMH.

I'eneTnueckne pAAsl ME€TalIa U HEMETAJlIa. I'eneTnyeckas CBSA3b MCKIY KilacCaMM HCOPraHUYCCKHUX

BCIIISCTB.
JlabopaTopHbI€e ONBITHI

* B3anMoelicTBIe OKCHIA KaabIIHs C BOJOM.

* [TomyTHEHHE U3BECTKOBOU BOJIBI.

* Peakiust HeWTpaIn3aluu.

* [Tonyuenune ruapoxcuaa meau(ll) u ero B3aumoaeiicTBre ¢ KUCIOTOIA.



* Paznoxenue ruapokcuaa meau(ll) npu HarpeBanum.
* B3anMonelicTBUE KUCIOT C METAJIAMH.
* B3anMonelicTBUE KUCIIOT C COJIIMH.
* O3HAaKOMIICHHE C KOJUICKITUCH COJICH.
* B3aumoneiicteue cynbdara meau(ll) ¢ xemnezom.
* B3auMoelicTBE COJIEH C COISIMU.
* ['eHeTnyecKas CBSA3b MEXKY KJacCaMU HEOPTraHWYECKUX BEUIECTB HA MIPUMEPE COSTUHECHUN MEIH.
IIpakTuyeckne padboThl
7. Pemenre sKCiepUMEHTAIIBHBIX 3a1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHECHUN.

Ilepuoauyecknii 3aKOH M MepUOANYECKAs cUcTeMa XuMudeckux 3jaemenToB [I. M. Menaeseena.
Crtpoenne aroma
EcrecTBeHHbIE ceMelCTBAa XMMHUYECKMX DSJIEMEHTOB: INEJIOYHBbIE M IIEJIOYHO3EMEJIbHBIE METasllbl,
rajoreusl, uHepTHbIC (Oaropomupie) ra3bl.  AMdorepHOCTh. AMGMOTEPHBIE OKCHIABI M THIPOKCHIBI.
KommnekcHsie counu.

Otkpertue JI. 1. MenaeneeBbIM NEPUOIUYECKOTO 3aKOHA M CO3JIaHUE UM IEPUOJAMYECKON CHCTEMBbI
XMMHUYECKHX DJIEMEHTOR.

AToMBI Kak opMa CyIIeCTBOBAHUS XUMUYECKHX 351eMeHTOB. OCHOBHBIEC CBEJICHHUSI O CTPOCHUU aTOMOB.
JlokazarenbCcTBa CIIOKHOCTH CTpoeHus atoMoB. OnbiTel Pesepdopaa. [limanerapuas MoaelIb CTPOCHHS aTOMa.

CocrtaB aTOMHBIX sifIep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS aTOMHAsl Macca. B3auMoCBsA3b MOHSTHIA
«IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI ATOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpOeHHE JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3jieMeHToB 1—20.
[TonsTHE O 3aBEPIIEHHOM IEKTPOHHOM YPOBHE.

N3otonbl. @usnueckuii cMmpicn cuMBOJMKHU [lepuonmdeckoit cuctembl. CoBpeMeHHass (OPMYIUPOBKA
MEPUOINYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB 3JIEMEHTOB B IEPHOJAX W TPYIIax Kak (QYHKIUS CTPOCHUS
JIEKTPOHHBIX 000JIOYEK aTOMOB.

XapakTepuCTUKa AJIEMEHTA-METalla U 3JIEMEHTa-HEMETAIJIA 0 MX IMOJOKEHUIO B IMEPUOIUYECKOMN
crucreMe Xxumuueckux siaeMeHToB . . Meneneena.

JdeMoHcTpanumn
(] Paznuunbie POpMBI TAOIUI] TEPUOTUIECKON CUCTEMBI.
(] MogenupoBaHue ocTpoeHus nepuoguyeckoit cucremsl . M. Menaeneesa.
O0000CMoaen aTOMOB XUMHUYECKUX 3JIEMEHTOB.
0 0 Mopaenu aTOMOB 3JIEMEHTOB 1—3-T0
nepuo10B. JlabopaTopHblie ONbITHI
* [Tonmyuenue am(poTepHOTO THIPOKCUIA U UCCIETOBAHNE €r0 CBOUCTB.

Xumnueckasi cBsi3b. OKMCIUTEIHLHO-BOCCTAHOBUTEIbHbIC PeAKIIUH
HNonnast xumuyeckass cBsi3b. VoOHBI, 00pa3oBaHHbIE aTOMaMH METaUIOB M HeMeTalioB. CXeMbl
00pa3oBaHusl HOHHOUW CBS3M /I OMHAPHBIX cOeMMHEHUM. MIOHHBIE KPUCTATUYECKUE PEIIETKH U (U3UUECKHE
CBOICTBA BEIIECTB C 3TUM THIIOM pem€Tok. [loHsTe 0 POpMYIBHOI €TMHHIIEC BELIECTBA.

KoBanentHast xumudeckasi CBsi3b. DJIEKTPOHHBIE M CTPYKTYpHBIC (opmynbl. [IoHSATHE O BaJE€HTHOCTH.
KoBanentnast HemossipHas cBsizb. Cxembl 00pa3oBaHWs KOBAJICHTHOW CBSI3M sl OWHAPHBIX COCIMHEHUH.
MoJtekyasipHbIe U aTOMHBIE KPUCTATNYECKUE PEMIETKH M CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCT. Psi anekTpooTpunatenbHocTi. KoBajgeHTHas MoasipHasi XMMUYECKasi CBA3b.
Jumons. Cxembl 00pa3oBaHUsl KOBAJIGHTHOM TOJIIPHOM CBSI3M JJIsi OMHAPHBIX COeMUHEHUNU. MOJIeKyIsipHbIC U
aTOMHbBIE KPUCTAJUTMUECKUE PEIIETKH U CBOWCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.

Merannuyeckas XMUMHUECKasi CBSI3b U METAJUIMYECKasi KpUcTauinueckas pemérka. CBONCTBA BEIIECTB C
STUM TUTIOM peméTok. Enunas npupoga XuMUIECKHX CBSI3EH.

Crenenp okucineHusi. CpaBHEHUE CTENEHU OKHUCIEHHS W BajeHTHOCTH. [IpaBumia pacuéra creneneit
OKHUCJICHHUS TI0 (popMyliaM XUMHYECKUX COCTUHEHHIA.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OIpeneseHne CTENEeHEeW OKMCICHHs JUIsl 3JIEMEHTOB,
00pa3yomux BEIIeCTBa Pa3HBIX KJIACCOB. Peakiyy MOHHOrO OOMEHAa M OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIE
peakuuu. OKHCINUTENb M BOCCTAHOBUTENb, OKHUCIEHHME M BoccTaHOBieHHE. (COCTaBlIEHHE YypaBHEHUU

10



OKHUCJTUTETHHO-BOCCTAHOBUTEILHBIX PEAKIIMNA METOIOM IIEKTPOHHOTO OaaHca.
JdemoncTpanumn

(1 Buneodparmentsl u cnaitapl «MlOHHAsE XUMHUYECKas! CBS3h.

000000 CKomuIeKys BEmEeCTB ¢ HOHHOM XUMHUYECKOM

CBS3bI0.
Mojenu MOHHBIX KPUCTAUIMYECKUX PEMIETOK.
Buneodparments! u cnaiiasl «KoBajeHTHAss XUMUYECKasT CBSI3bY.
Konnekus BenecTs MOJICKYASIPHOTO U aTOMHOI'O CTPOCHHS.
Mojenu MOJIEKYASPHBIX U ATOMHBIX KPUCTAUNIMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «MeTaumueckas XUMUYIECKas CBS3bY.
Komnexnusa «MeTtamisl U CIIaBEI.
B3anMmoeiicTBre IIMHKA C CEPOi, COJIIHOM KucaoToM, xinopuaom meau (11).
['openue maruus.

[J[J B3zaumoaencTBre XJIOPHOUM U CEPOBOIOPOAHOM
BO/Ibl. JIabopaTopHbIe ONBITHI

* M3rotoBneHne Moienu, WITIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKON CBSI3U

N O I O A

9 KJIACC
IloBTOpEeHue U 06001IeHNe CBeAeHMIT IO Kypcy 8 Kiiacca
bunapusie coequnenust. Okcuabl cojieoOpasyronue u HecojeoOpasyromue. ['MapoKkcuIbl: 0OCHOBaHUS,
amdoTepHbIe THAPOKCHIIBI, KUCIOPOACOaepKaume KUcIoTel. CpenHue, KUcable, OCHOBHbIE U KOMILIEKCHBIE
COJIH.

O06o001enue cBeleHuil 0 XUMUUECKUX peakiusax. Kimaccudukanus XuMUYecKuX peakifii Mo pa3iuyHbIM
NpPU3HAKAM: COCTaBYy M YHCITY PEarupyrolnux U 00pa3yOUIMXcsl BEIECTB, TEIII0BOMY 3 (deKTy, 00paTUMOCTH,
U3MEHEHHUIO CTENeHEH OKUCICHUS DIEMEHTOB, OO0pa3ylolMX pearupyrollde BEIIeCTBA, arperaTHoMy
COCTOSIHUIO pearupyrolux BeIeCTB, UCI0Ib30BaHUIO KaTaau3aTopa.

[TonsATHE O cKOpPOCTH XUMHUYECKON peakuuu. DAKTOPBI, BIMAIONME HA CKOPOCTh XUMHYECKUX PEaKIIM:
NpUPOJA PEAruPYIOLIUX BEUIECTB, UX KOHIIEHTpalus, TEeMIlepaTypa, IUIOIIaJb CONPUKOCHOBEHUS, HaJIU4Yue
katanu3aropa. Karanus.

JdeMoHcTpanumn
O3HakOMJIEHHE C KOJUIEKIIUSMHU METAJIJIOB M HEMETAILIOB.

O3HaKOMJIEHHE C KOJIEKLIUSAMU OKCUIOB, KACIIOT U COJIEH.

3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKIIUU OT MPUPOJIBI PEArupyIOIUX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUECKON PEaKIMK OT KOHIIEHTPAlUK pearupyromnx BeIlecTs.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKLMK OT IUIOIIaJAd COTPUKOCHOBEHHUSI pearupyrouiuX BEIIeCTB
(«xumsmuit caoiy).

[J [J 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN pEAKIUU OT TEMIIEPATYpPhl pearupyrmux

BeuiecTB. JlabopaTopHble ONBITHI

* B3aumoericTBME aMMHuaKka 1 XJIOPOBOAOPO/IA.

* Peakiust HeUTpaIM3aluH.

* HaGmonenue rennoBoro 3¢ dexra peakiuy HeuTpaau3aluu.

* B3aumoeticTBre cepHoii kuciaoThl ¢ okcuaom mMeau(ll).

* PaznoxeHnue nepokcua BOJAOPOAa C MOMOIIBIO KaTalasbl KapToders.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaKIMH OT MPUPOJBl PEarupyrolluX BEIIeCTB Ha MPUMEPE
B3aMMOJICICTBUSL PAcTBOPOB THOCYIb(aTa HATpus M Xjopuaa Oapusi, THOCyab(hara HATpUs U COJISHOU
KHUCIIOTHI.

* 3aBHCUMOCTh CKOPOCTHM XHMHYECKOH pEaKkIUH OT MPUPOAbl METAIJIOB MPH UX B3aUMOJIECHCTBUU C
COJITHON KHCIIOTOM.

* 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMHU OT IPUPOJIbI KUCIOT MPH UX B3aUMOJIEHCTBUU C JKEIE30M.

* 3aBUCUMOCTh CKOPOCTU XUMHUUECKOW PEAKIIMH OT TEMIIEPaTyphI.

* 3aBUCHUMOCTb CKOPOCTU XUMHUYECKOM pEaKlMKi OT KOHLIEHTPAIUU.

* 3aBUCHUMOCTb CKOPOCTU XUMHUYECKOM PEaKIMK OT TIOLIAAN COMPUKOCHOBEHHUSI pEarupyroINX BEIIeCTB.

* 3aBHCHUMOCTh CKOPOCTU XUMHUYECKOM peakIu OT KaTajau3aropa.

[ I A I A A
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XHMHYeCKHe peaKIMi B PpACTBOPAaXx 3JIeKTPOJIUTOB

[lonatue 00 3NEKTPOJUTUYECKON ITUCCOIMALMHU. OJIEKTPOJIUTHI M HEDJICKTPOIUTHL. MexaHu3m
JUCCOLMALMM 3JIEKTPOJIUTOB C Pa3IMYHbIM XapakTepoM CBs3U. CTENeHb AIEKTPOJIMTUYECKON JUCCOLMALNH.
CuinbHbIe U ca0Oble YEKTPOIIUTHI.

OcHOBHbIE TOJIOKEHHUSI TEOPHH 3JIEKTPOJUTUYECKOW nucconnanuu. Kriaccuduxaiuss MOHOB M HX
cBoiicTBa. KHCIOTBI, OCHOBaHUS M COJIM KaK 3JEKTPOIUTHI. VX kiaccudukanus 1 TUCCOHals.

OO0mue XuUMHUYECKHE CBOICTBA KHCJIOT: HM3MEHEHHE OKPACKM WHAMKATOPOB, B3aUMOJECUCTBUE C
MeTalIaMH, OKCHJaMH M THIPOKCHIAMU METAUIOB M COJSIMH. MOJICKYISIpHbIE W HOHHBIC (IOJHBIE U
COKpall¢HHbIE) ypaBHEHUS peakiuil. XUMHYECKUN CMBICT COKPAIEHHBIX ypaBHEHUU. YCIOBUS NPOTEKaHUS
peakiuil MeXy JIEKTPOJIMTaMU 10 KOHIA. PsJ1 akTHBHOCTH METAILIOB.

OOmpe XUMHUYECKHE CBOMCTBA IIEIOYEH. B3aUMOICHCTBHE C KHCIOTAMH, OKCHIAMH HEMETAIIOB,
comsiMu. OOmIME XMMHMYECKHE CBOMCTBA HEpPAaCTBOPHUMBIX OCHOBAHUIl: B3aUMOJEHCTBHE C KUCIOTaMH,
pasioKeHUe IpU HarpeBaHUM.

OO01ue XMMUYECKUE CBOMCTBA CPEAHUX COJICH: B3aHMMOJACHCTBHE C KUCIOTaMH, LIEI0OYaMH, COJSIMU U
MeTrauiamu. B3auMoaeincTBre KUCIbIX COJIEH CO MIeT0YaMH.

I'uaponu3 kak oOMEHHOE B3aMMOJAEHUCTBHE coJiel ¢ BOAOH. I'MIposin3 COJIM CUIIBHOTO OCHOBAaHHS U
cnaboii KUCIOTHI. ['Mapom3 comu c1aboro OCHOBAaHUS U CHIIbHOW KUCIOTHI. Bomopoaublii mokaszarens (pH).

CBoiicTBa KUCIJIOT, OCHOBAHUH, OKCHJIOB U COJIEW B CBETE€ TEOPUM IJIEKTPOJIUTUYECKON JUCCOLMAINU U
NpPEACTaBICHUH 00 OKUCIUTEFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIX.

JdeMoHcTpanuun

[J HcnoplTaHue BEIIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTb.

[J  3aBUCUMOCTb 3JEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTBI OT KOHIEHTPALUH.

[ JIBuKeHHe OKpalllE€HHBIX HOHOB B 3JIEKTPUUECKOM IOJIE.

[ OmpeneneHue xapakTepa Cpeibl B pacTBOpax COJIEH.

JlaGopaTopHbie ONBITHI

* Jluccoumanyst cnabbIX IEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIOTHI.

* MI3MeHeHne OKpacku MHIUKAaTOPOB B KUCIOTHOM Cpeie.

* Peakuus HelTpanu3anuu pacTBopa MENOUN PA3IUYHBIMU KUCIOTaMU.

* [Tonyuenue ruapokcuna meau(ll) u ero B3aumoieiicTBIE € pa3IMYHBIMU KHCIOTAMHU.

* BzaumoeiicTBue criibHbIX KHCIOT ¢ okcuaoM meau(ll).

* B3auMo1elicTBUE KUCJIOT C METAJUIAMHU.

» KauecTBenHas peakuus Ha KapOOHAT-HOH.

* [Tonyuenue cTyaHss KpEMHUEBON KHUCIIOTHI.

 KauecTBenHas peakuus Ha XJOpUA- WIH CYAb(aT-HOHBI.

* I3MeHeHne OKpacKu MHINKATOPOB B IIEJIIOYHOMN CpeJe.

* B3auMoielicTBUE MIETI0YEH C YIIIEKUCIIBIM Ia30M.

» KauecTBeHHas peakuys Ha KAaTHOH aMMOHMSL.

* [Tonyuenue ruapokcuna meau(ll) u ero pasnoxenue.

* BzaumoielictBue kapOOHATOB C KUCITOTAMH.

* [Tonyuenune ruapoxcuna sxeneza(lll).

* B3aumoeiicTBre xeine3a ¢ pactBopom cyibdara meau(ll).

IIpakTyeckue padéoTnl

1. Pemenune skciepuMEHTABHBIX 3a]a4 M0 TeMe «DJIEKTPOJIUTHIECKAs UCCOLIUALIHS.
HemeTanasbl 1 UX coeiMHEHUs

CrpoeHne aTroMOB HEMETANIOB W HUX IIOJOKEHHWE B  IEPUOJUYECKOM  cucreme. Pan
UIEKTPOOTPULIATENILHOCTH. KpHuCTalmmyeckne pemeTku HEMETAIOB — IPOCThIX BemecTB. dusndeckne
cBoiicTBa HeMeTa/u10B. O0IIMe XUMHUYECKHE CBOIICTBa HEMETAIJIOB. OKUCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lanorensl, crpoeHue ux aroMoB U MoJiekyl. dusnueckue M XHMMHUYECKHE CBOMCTBA TIaJOTEHOB.
3aKOHOMEPHOCTH HM3MEHEHHs] CBOMCTB TrajOreHOB B 3aBHUCHUMOCTH OT HX IIOJIOKEHUS B MEPUOTUYECKON
cucreMe. HaxokzieHue rajJoreHoB B IPHUPOJAE M UX IoJydeHHe. buojormyeckoe 3HaueHHE M NPUMEHEHUE
rajlOr€HOB.

["anoreHoBOOPOABI M COOTBETCTBYIOIIME MM KHCIOTHI: IJIABUKOBas, COJIsiHas, OpOMOBOJOPOHAs,
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nonoBoopoaHasd. I'anorenuapl. KauecTBeHHblE peaklUnM Ha TajloOreHUI-HOHBI. [IpuMeHeHue coennHeHUi
raJoreHoB.

OO6mras xapaktepuctuka >nemMeHToB VIA-rpynmsl. Cepa B mpuponae u e€ mnosydeHue. AJUIOTPOTIHBIC
MoAu(UKAIIMK CEPBI M KX CBOMCTBA. XMMHYECKHE CBOMCTBA CePhI U €€ MPUMEHEHHE.

CepoBoIOPOA: CTPOECHUE MOJIEKY/bl, (PM3MUECKUE M XMMHUYECKHE CBOMCTBA, MOJIyYCHHE U 3HAUCHHME.
CepoBonopoanas kuciora. Cynbhuasl 4 ux 3HadeHue. JIroMuHOpOpBHI.

Oxcup cepri(1V), cepuucras kucnota, cynbduTsl. KauecTBeHHas peakiys Ha CYJIbQUT-HOH.

Oxcup cepri(VI1), cepHast kuciora, cynbdarel. Kpucramoruaparsi.

CepHast KUCIIOTa KaK CHIIBHBIN 371eKTpoauT. CBOMCTBAa pa30aBICHHON CEPHON KUCIIOTHI KaK THIUYHOM
KHCJIOTBI: B3aMMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM()OTEpHBIMH OKCHJAaMH, OCHOBAHUSMH |
aM(OTepHBIMU TUAPOKCUIAMH, COISIMU. KaduecTBeHHas: peakuus Ha Cylb(ar-noH.

OO0mras xapakTepucTuKa MeMeHTOB VA-TpyIIbl. A30T, CTPOCHHE €r0 aTOMa U MOJICKYIbl. Duznueckue
¥ XUMHYECKHE CBOICTBA M MPUMEHEHHE a30Ta. A30T B IPUPOJE U €r0 OMOJIOTUYECKast POJIb.

AMMHaAK, CTpOCHHE MOJIEKYJbl M (PU3NYECKHE CBOWCTBA. AMMHUAYHAs BOJA, HAIIATHIPHBIA CIUPT,
ruapaT amMmuaka. JIOHOPHO-akKIEeNTOpHBIH MeXaHW3M O0pa3oBaHHMs CBS3M B KAaTHOHE aMMOHHUSL.
BoccranoBurenbHble cBoiicTBa amMmuaka. Coiu aMMOHUS M UX IpuMeHeHue. KauecTBeHHas peakiusi Ha
KaTUOH aMMOHHMSL.

Oxcuzipl a30Ta: HECOJIEOO0Pa3YIOIUE U KUCIOTHBIE. A30THCTasi KMUCIOTa U HUTPUTHI. A30THasl KUCJIOTa,
e€ noJiyueHue u ceoricrBa. Hurpartsl.

docdop, crpoenue aroma u amwtorpomnus. Pochunsl. Pochun. Oxcun dochopa(V) u docdopHas
(oprodocdopnas) kucnora. Pochatsi.

OOwias xapakTepucTUKa 351eMeHTOB |V A-rpynmbsl: 0COOEHHOCTH CTPOSHMsI aTOMOB, IIPOCTHIX BEILECTB
U COEJMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B MIEPUOANYECKON cUcTeMe. YTiepod. ANIOTPOITHbIE
MoaubuKauu: anMas, rpapur. AMOp(HBIA yriepoia: caxa, AaKTHUBUPOBAHHBIA yrojb. ACOpOIus.
Xumuueckue cBoOUCTBa yriepoaa. Kokcoxumuyeckoe Npou3BOJACTBO U ero npoaykuus. KapOuasl.

Okcup yriepoaa(ll): crpoenue Monekynsl, monyueHue u cBoiictBa. Okcuna yraepoga(lV): crpoenue
MOJIEKYJIbI, TIOJIyueHHEe M CBOHCTBA. YrojpHas Kuciora. Cojau yroJbHOW KHUCIOTBHL: KapOOHATHl U
rusipokapOoHaThl. TexHu4yeckas U MuIieBas coja.

Oprannueckast XUMusi. Y TJIEBOJJOPO/IBL.

MertaH, 3TaH ¥ TpoONaH Kak TpelelbHble (HACHIIICHHBIC) YIICBOJOPOJBbl. DTWIICH W AalleTUIICH Kak
Hempe/ieNbHble (HEHACHIIICHHbIE) YrieBo0poabl. CTpYKTypHBIe GopMyibl BemecTB. ['opeHne yrieBoa0poIoB.
Peakuuun geruapupoBaHus NpeaesbHbBIX YIIIEBOJ0OPOIOB.

Cruptbl. DTUIOBBIN CIUPT, €TO MOJIY4YEeHUE, IPUMEHEHHE U (Qu3noorudyeckoe nerctaue. TpéxaToMHBbIH
CIMPT TIUIEPUH. YKCYCHasi KUCIIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemunii: ctpoeHne aroma u HaxokaeHue B npupone. Cumuuuasl U cunad. ColicTBa KpeMHus. Okcun
kpemuusi(1V). KpemuueBas kucnora u €€ cou.

[IpousBoacTBo crekia u nemeHTa. [Ipoaykins CUIMKaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJOKHO,
Kepamuka, ¢papdop, pasac. OnTuyeckoe BOIOKHO.

Hemerannsl B mnpupone. PpakuumoHHas MEperoHKa JKUIKOTO BO3JAyXa Kak CIOCO0 MOJydeHUs
KHCJI0pOJ1a, a30Ta u aproua. [lonydyenue docdopa, KpeMHHUSI, XJI0pa, HOJ1a. DIEKTPOJIU3 PACTBOPOB.

[lonyuenne cepHOM KHCIOTBHI: CBIPbE, XMMM3M, TEXHOJOTHYECKAs CXEMa, METOJ KHIIALIETo CJofl,
NPUHIUIBI TEMI000MeHa, MPOTUBOTOKA M IUpKymsauuu. OneyMm. [Ipon3BOACTBO aMMMaka: ChIPbE, XHMU3M,
TEXHOJIOTMYECKas cxema.

JdeMoHcTpanumn
[ Kousnekuust HeMeTalIoB.
Moienu KpucTaJllIM4eCKUX pelIETOK HEMETAIIJIOB. aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHITUIIBI €TO PAOOTHI.
['openne HeMeTallsIOB — MPOCTHIX BEUIECTB: cephl, hocdopa, TPEeBECHOTO YIIIS.
OO0pa3s1pl rajJoreHoB — MPOCTHIX BEIIECTB.
B3aumoieficTBIE rajloreHoB ¢ METAJUIAMH.
BriTecHeHue xyiopa OpoMoM WM HOJA U3 PAaCTBOPOB UX COJICH.
Komnekuus npupoaHbIX COETMHEHUH XJ10pa.
B3anmopeiicTBre cepbl ¢ METAIAMM.

N Y 0 B
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['openue cepsbl B KUCIOPOIE.

Komnnekuus cyabGuIHbIX pyI.

KauecTBeHHas peakuus Ha CylTb(QUI-UOH.

ObecLBeunBaHUE OKPAIICHHBIX TKAHEW CEPHUCTBIM Ia30M.
B3anmopaeiicTBre KOHIIEHTPUPOBAHHONW CEPHOU KUCIOTHI C MEJIbIO.
OOyrimBaHue OPraHnYeCKUX BEIIECTB KOHIIEHTPHUPOBAHHOW CEPHON KHUCIIOTOM.
OO0 000narpamma «CocTtaB BO3LyXay.

(1 Buneodparmentsl u cnaiiapl «[ITuubn 6azapei.

[ TlonydeHue, coOupaHue U paclio3HaBaHHE aMMHUaKa.

[J PaznoxxeHue OMXpoMara aMMOHHUS.

[J BsaumopeicTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCJIOTHI C MEJBIO.
000000 Topenre 4€pHOTo mopoxa.

Pa3yioxenue HUTparTa Kanus U rOpeHUEe B HEM JIPEBECHOTO YrOJIbKA.
OO6pasibl mpupoaHBIX coenunenuit Gpocdopa.

'openue docdopa Ha BO3AYyXE U B KUCIOPOJE.

[Tonyuenue Genoro pocdopa u UCIBITAHHE €TO CBONCTB.
Komeknus «O0pa3iubl MPpUPOIHBIX COSAUHEHUN YTIIepOIay.

N I I O

N O I 0 I

AKTUBUPOBAHHBIM YIIIEM.
[J  YCTpoHcTBO IPOTHBOra3a.
[J Mojenu MOJIeKyll MEeTaHa, TaHa, YTUWICHA U alleTUIICHA.
[l BzaumopeiicTBue 3THIEHA C OPOMHOI BOJOH U pacTBOPOM IepMaHraHara Kajusl.
O 0000 0O0mue XuMUYECKIe CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIIOTHI.
[J KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTBHI.
(1 Komnexnus «O06pa3ibl IPUPOJHBIX COCTUHEHUN KPEMHUS».
O00000Komnekuua CTEKJa, KEepaMHKH, IIEMEHTa W
m3nenui w3 Hux. [| Kosekuuss  OpoayKIMM — CHIMKATHOW
MIPOMBIIUIEHHOCTH.
(1 BugeogparmeHTsl u crnaiiabl «[Ipou3BOJACTBO CTEKIA U LIEMEHTAa.
Komnekuus «[IpupoHsle cOeqMHEHNS] HEMETAIIOBY.
Buneodparments! u cnaiiipl «PpakiOHHas IEPETOHKA KUJKOTO BO31yXay.
[1Buneodparmentsl u ciaiiasl «[lomydeHne Boaopoja, KUCIOPOia M TaJlOr€HOB
JIEKTPOIUTHUECKUM CIIOCOOOM.
Mopaenu annapaToB s IPOU3BOACTBA CEPHON KUCIIOTHI.
Mopenb KUIAIETo Clos.
Mopaenp KOJIOHHBI CHHTE3a aMMHAaKa.
Buneodparments! u cnaiiabl «I[Ipon3BoICTBO CEPHON KUCTIOTHI.
Buneodparments! u cnaiiabsl «[Ipou3BoaCTBO aMMuaKa.
[ 1] Komnekuus «CpIpb€ AJis MOJIy4EHHsI CEPHOU
KHUCJIOTBI». JIabopaTopHbIe ONBITHI
* Pacnio3snaBaHue rajloreHu1-nOHOB.
» KayecTBeHHBIE peakiiy Ha CYIb(haT-HOHBI.
» KayecTBeHHas peakuys Ha KATHOH aMMOHHS.
* XMMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JEKTPOJIUTA.
» KayecTBeHnHbIe peakiuy Ha GochaT-HoH.
* [IonyyeHnue u CBOMCTBA YTOJIBHON KUCIOTHI.
» KauecTBenHas peakuus Ha KapOOHAT-HOH.
* [Iponmyckanue yriaekucaoro ra3a 4yepes pacTBOp CHIIMKATa HaTPHSL.
IIpakTyeckue padéoTnl
2. VI3y4eHne CBOWCTB COJISTHOM KHCIIOTHI.
3. M3yuenue CBOWCTB CEPHOM KUCIIOTHI.
4. TlomyuyeHue aMMuaKka M U3y4de€HHE €ro CBOMCTB.

OO

[ I A O R A B

Olloprper H. J. 3emunckoro. Ilornomienue pacTBOpPEHHBIX BEIIECTB WIIM Ta30B
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5. [lonyuenue yraekucnoro ra3za. KauectseHHas peakiusi Ha KapOOHAT-HOHBI.

Metannbl H MX COeJHHEHUSI

[TonoxxeHne METAIIOB B MEPUOJUUECKON cUCTeMe XUMHUecKuX 3nemeHToB [[. 1. Menneneesa, crpoenue
aTOMOB M KpHUCTAJUIOB METAJJIOB. MeTamuyeckass CBA3b U METANIMYECKas KpUCTAIIMYECKas pEIIETKA.
®du3nuecKkue CBOWCTBA METAIJIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTD, OTPaXKaoas CHOCOOHOCTh, TIACTHYHOCTb.
YéEpHble U UBETHBIE METAJLIBL.

Mertannel Kak BOCCTAHOBHUTENHU. DJIEKTPOXUMHUYECKUN DSl HaNpspKeHW. B3aummonencTBue MeETamuioB C
HEMETAJUIAMH, OKCUIAMHU, KHCIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSL.

OOmas xapakTepucTuka 31eMeHTOB |A-rpymmbl. OKCHIBI W THAPOKCHIBI LIEIOYHBIX METAJUIOB, HX
MOJIyY€HHE, CBOMCTBA, NMPUMEHEHHE. BakHeHIlIHe COJM IIEJIOYHBIX METAJUIOB, MX 3HAYEHHE B IPUPOJE U
YKU3HU YEJIOBEKa.

O6mas xapakrepuctuka 31eMeHToB ||A-rpynmnbl. OKCuAbl U TUAPOKCUIBI IET0YHO3EMENIbHBIX METAILIOB,
UX MOJIy4eHHE, CBOMCTBA W NpPUMEHEHHEe. BakHelne coiau 1ieJ0YHO3EMENbHBIX METAJUIOB, UX 3HAYCHHE B
IPUPOJIE U KU3HU YesloBeka. KapOboHaTsl U ruipokapOOHAThI KajbIIHs.

Bpemennas u moctosiHHas KE€CTKOCTh BOJbL. CrocoObl ycTpaHeHHs] BpeMeHHOU jk€cTkocTu. CrnocoOsbl
YCTpaHEHUs MOCTOSTHHOM KECTKOCTH.

CoenuHenus aniOMUHHMS B Hpupoge. XUMHUYECKHE CBoiicTBa amoMuHUA. OCOOEHHOCTH OKCHIA U
THAPOKCHIA ATFIOMHUHUS Kak aM(pOTEPHbIX COeTUHEHU . BaxkHeiime con aaroMuHust (XJI0puz, Cyabdar).

OcoOenHoctu cTpoeHus atoma xeneza. JKemeso B mpupoje. Baxkueiimue pyasl kene3a. Ilonyuenue
gyyryHa u crand. Oxcuabl 1 ruapokeuast xenesa(ll) u (11). Conm xenesa(ll) u (111). OOHapyxeHue KaTHOHOB
JKeje3a B pacTBOpE. 3HAUCHHE COSMHEHUH JKelle3a.

Koppo3ust razoBas (XMMu4eckas) W SJICKTPOXMMHUYCCKAs. 3alluTa METAJUIOB OT KOpPpO3uU. MeTauibl B
npupone. [lonstue o merasmnypruu. Uépnas u uBerHast Mmeramutyprus. Ilupomeramnyprus, ruipomMeTanyprus,
anekTpomeramutyprus. JJomennsiii npouecc. [lepepaboTka uyryHa B cTaib. JNEKTPOJIU3 PACILIIABOB.

JdemoncTpanuu

[J BsaumopeiicTBUe HATPUs, JUTHUS U KaJIbLUs C BOJOM.

(] T'openue HaTpusi, MarHusl U XkeJe3a B KUCIOPOJIE.

[J Bcmplka TEPMUTHOW CMECH.

[J BsaumopelcTBHE CMECHU MOPOIIKOB CEPHI U Kelle3a, [IUHKA U CEPBL.

000000 B3auMoaeicTBUE AIIOMUHUS ¢ KHCIIOTAMHU, IIE€JI0YaMU U

BOJIOM.

(] BsaumojencTBHE )Kee3a U MeIU C XJIOPOM.

(1 B3zauMojeicTBHE MeIU C KOHIEHTPUPOBAHHOW CEPHOW KHCIOTOHM M a30THOM KUCIOTON (pa30aBiieHHOI
U KOHI[CHTPUPOBAHHOM).

Oxpacka miIaMeHu COeTMHEHUSAMHU LIEJIOUYHbIX METAJIJIOB.

Oxpacka mIaMeH! COeJMHEHNUIMH IeI0YHO3EMENIbHBIX METAIIJIOB.

I'amenune u3BecTu BOJOM.

[Tonydyenue xE€CTKOM BOJIBI B3aUMOIEUCTBUEM YIIIEKHCIIOTO T'a3a C U3BECTKOBOM BOJIOM.
Ycrpanenue BpeMEHHO KECTKOCTH KUIITYEHUEM U JOOABIEHUEM COJIBI.

YcrpaHeHue noCcTOsTHHOM KECTKOCTH J0OaBIEHUEM COJIBI.

OO 00O MOHATEL M IPUHIUT UX JTEHCTBHSA

(BumeodparmeHr).

Kosekuys npupoIHbIX COEIMHEHUN aTIOMUHUS.

Buneodparmentst u cnaiiasl «OKCH ATFOMAHUS ¥ €T0 MO (DUKAITAN.

[Tonyuenne ampoTepHOro r’UAPOKCHIA ATIOMUHUS U UCCIIEIOBAaHUE €0 CBOMCTB.
Komnekuusa «XuMuueckne NCTOUHUKU TOKAY.

Pe3ynbraTel ITUTENBHOTO KCHEPUMEHTA O M3YYEHHI0 KOPPO3UU CTANbHBIX M3AEIUN B 3aBUCHMOCTH
OT YCJIOBHI TIPOLIECCOB.

Boccranosnenne mean u3 okcuna meau(ll) Bomopomom.

Buneodparmentst u cnaiiasr « [pou3BOACTBO UyryHa U CTaIN».

BuneodparmenTst u cnaiasr «3aenus u3 4yryHa u CTajim».

Buneodparmentst u cnaiiasr « [pou3BOACTBO aTFOMUHUS.

JlabopaTopHbI€e ONBITHI

0 I I A Y O

O

OO

[ I A O R B



15



* B3aumopeiicTue xenesa ¢ pactBopoMm cynbdara meau(ll).

* [TonmydeHue n3BECTKOBOM BOABI U OMBITHI C HEH.

* [Tonyuenue ruapoxcunoB xenesa(ll) u (111).

» KayecTBeHHbIE peaKkIIuu HA KATUOHBI KeJe3a.
IpakTnyeckne padoTbl

6. XKEcTKoCTh BO/BI M CMIOCOOBI €€ yCTpaHEHHUS.

7. PelieHue sKCIEpUMEHTANIbHBIX 33/1a4 10 TeMe «MeTallib.

XHMMHUS M OKpYXKalLas cpeaa

Crpoenne 3emiu: a1po, MaHTHsI, 3eMHas Kopa, Turocdepa, ruapochepa, armocdepa. XUMUIECKHNA COCTaB
3emiu. ['opubie nopobl. Munepansl. Pynsl. Ocagounsie ropabie mopoibl. [1one3nbie nckonaeMbie.

VIcTOYHMKM XMMHYECKOTO 3arpsi3HEHMs OKpyxkaromed cpeabl. ['oOanbHbIE SKOJOTHYECKHE MPOOIIEMBI
4eJI0BEYECTBA: HApYLIEHUE OMOr€OXMMHUECKUX KPYTOBOPOTOB XUMUUYECKUX 3JIEMEHTOB, IOTEIUIEHNUE KIIMMaTa,
KUCIOTHbIE JOXAM © JAp. O30HOBBIE ABIpEL. MeEXAYHAPOJHOE COTPYAHHYECTBO B OOJACTH OXPaHBI
OKpYXaIoLIeH Cpelibl OT XUMHUUYECKOTO 3arps3HeHUs. «3eIEHast XUMUS».

JdemoncTpanuu
Buneodparments! u cnaiiasl «CtpoeHne 3eMild U €€ XMMHUYECKUNA COCTaBY.
Kosekuys MuHepanoB U TOPHBIX TOPOA.
Komnekuus «Pyasl MeTamioBy.
Buneodparments! u cnaiiabl «I 106ambHbIe IKOJIOTUYECKUE TPOOIEMBI YEIOBEYECTBAY.
BuneodparmeHTs! U ciaiiibl 0 CTENEHHU 3KOJOIMUECKON YMCTOThI TOBApa.

JlaGopaTopHble ONbITHI
* M3yueHue rpaHura.
* MI3yueHne MapKHUpOBOK Pa3IMYHbIX BUJOB IPOMBIIUICHHBIX U TPOJIOBOJILCTBEHHBIX TOBAPOB.
IlepBoHauya/ibHBbIE CBeIeHUA 00 OPraHN4YeCKUX BellecTBax

[lepBoHauanbHble CBEIEHUS O CTPOCHUU OPraHUYECKUX BELIECTB. YTIIEBOJOPOJbI: METaH, 3TaH, STUJICH.
HcTouHuky yrieBoJOpooB: HPUPOJHBIA Ta3, HedTh, yroiws. Kucnopojconepkamme coeauHEHUS:
CUPTHI (METAHON, ITAHOJ, TJHIEPHH), KapOOHOBbIC KHUCIOTHI (YKCyCHas KHCIIOTa, aMHUHOYKCYCHas
KHCJIOTa, CTEapuHOBasi M OJIEMHOBAas KHCIOTHI). BHOJOrMYecku BakKHbIE BEIIECTBA: MKUPBI, TJIIOK03a,
Oenku. XuMHUECKOe 3arps3HeHNe OKpYKaroIlel cpe/ibl U ero MOCIeICTBHS.

(I I A 0 R A

Tunsl pacyeTHbIX 32124

Brruncnenmne MaccoBoii 10JIM XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeTMHEHUSI.

YcranoBneHue npocreiinel (opMyIbl BEIIECTBA IO MAaCCOBBIM JIOJISIM XUMHUYECKUX dJIEMEHTOB.
Brruncnenus mo XuMU4eCKUM ypaBHEHHUAM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA IO KOJMYECTBY,
00BeMy, Macce peareHToOB WK MPOAYKTOB PEAKITUH.

Pacuet maccoBoil 1071 PaCTBOPEHHOTO BEIMIECTBA B PACTBOPE.

Tembl npakTHYeCKUX padoT:

JlaboparopHoe ob6opynoBaHue u mpreMbl oOparieHus ¢ HuM. [IpaBuia 6e30macHol paboThl B XMMHYECKOM
J1abopaTopHu.

OuncTka 3arps3HEeHHON oBapeHHoU conu. [Ipu3Haku

MIPOTEKaHUs XUMHUECKUX peakuuid. [Tonyyenue

KHCJIOpO/Jia ¥ U3ydeHue ero cBoicts. [lonmydenue

BOJIOPOJIa U U3YYEHUE €r0 CBOWCTB.

[IpuroroBneHue pacTBOPOB C ONPEACICHHOW MacCCOBOM J0JIEH PACTBOPEHHOTO BELIECTBA.

Pemenue skcriepiMeHTaIbHBIX 334a4 M0 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUI.
Peaxiun nonnoro oOMeHa.

KauecTBeHHbIe peakiiny Ha MOHBI B pacTBope. [lomyueHue

aMMHaKa ¥ U3ydeHHe ero cBoMcTB. [lomydenue yriieKkuciaoro

raza 1 M3y4eHHue ero CBOMCTB.

Pemenue sxcnepumenTanbHbix 3aaa4 no teme «Hemeramnst IV — VI rpynn u ux coenunenuii».
Pemenue sxcriepuMeHTanbHbIX 3a4a4 10 TeMe «MeTauibl M X COEAUHEHUS»
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TemaTnveckoe NJIAHUPOBAHHUE

8 KJIACC

(2 1 B Hememro, Bcero 68 u)

Howmep XapakTepucTUKa OCHOBHbIX BH/10B
ypoka Tema ypoka Ocrosroe conepikanue AesATeJbHOCTH y4yamuxcs (Ha ypoBHe
n/n ypoxa y4eOHBIX AeiicTBHIA)
HayajnbHble MOHATHS U 3aKoHBI xumun (20 u)

1 IIpenmer Tena m BemectBa. CBOWCTBa BEIIECTB. ObvsicHamb, 9TO TPEIMETOM H3yUYCHHS
xumud. Ponb OranoHHble  (U3MYECKHE  CBOWCTBA | XMMHH SIBIISIOTCS BEIIECTBA, UX CBOMCTBA M
XMMUH B )KU3HUA | BEIICCTB. Marepuaisl | IpeBpaleHusl.

YyeJoBeKa U MaTepualioBEICHUE. Xumuueckue Pasznuuame Tena u BemiecTBa, BEIIECTBA

sBIeHUs. Ponb XuMHM B JKW3HH | U MaTEpHAIIBL

coBpeMeHHOro obmecra. OTHolIeHHE Yemanasnusameo OPUYMHHO-

obmectBa K XUMHH: XeMOMWIMS U | CIEACTBEHHBIE CBSI3U MEXIy CBOWCTBaMU

xeModoous. BEIIECTB U UX IPUMEHEHUEM.
HemoncTpanmnu. Komiekmmst Xapaxkmepu3zoeams TOJIOKUTENBHYIO U

MaTepHasoB U U3JCIHN U3 HUX. OTPULATEIBHYIO POJb XUMHH B JKU3HH
JlaGopaTtopHbie OIIBITHI. 1. | coBpemMeHHOro 00IEeCTBa.

O3HakomiieHHE C KOJUTEKIHEH Apeymenmuposams CBOIO TO3ULIUIO O

1ab0PaTOPHON TTOCYIBI OTHOUICHUIO K XeMOQWINH U XeMoooun

2 Merons! Meroast H3yYCHHUS XUMUH. | Xapakmepuzo6ams  OCHOBHBIE  METOJBI
U3yUYCHUS Habmronenue. OKCIIEpUMEHT | U3y4YCHUS €CTEeCTBEHHO-HAYYHBIX
XUMUHU MogenupoBaHue. Moaenu | TUCHHTUTHH.

MarepuaiibHble  (BelleCTBEHHbIE) ¥ | [Ipu6ooums PUMEPHI MaTEPUATBHBIX H
3HAKOBbIC (CHMBOJIBHBIC). 3HAKOBBIX, MJIM CUMBOJIbHBIX, MOZICTIEH,
JdeMoHcTpanum. Mogenu, | UCTIONB3yeMbIX Ha YPOKax (HU3HKH,
UCTIONIb3yeMble Ha ypokax (H3HKH, | OMOIOrHH U reorpaduu.

ouonoruu u reorpadguu. OObvEMHBIE U | Cobupamb 0OBEMHBIC U IIAPOCTEPIKHEBBIC
LIAPOCTEPIKHEBBIE MOJEIM HEKOTOPBIX | MO HEKOTOPHIX XMMUYECKHX BEIECTB
XMUMHUYECKUX BEILIECTB. Mogenu

KPUCTAJUIMYECKUX PEIIETOK

3 ArperaTHble I'a3bl. XKunkoctu. TBépasle BemecTBa. | Pasauuamb TPU arperaTHbIX COCTOSTHHS
COCTOSTHHSI B3anMmHble TIepexopl  BelllecTBa W3 | BEIIECTBA.

BEILIECTB OHOTO arperaTHoro COCTOSHUS B | Ycmanagiueams — B3aUMOCBSI3b  MEXITY

npyroe. Bosroumka (cyOmumanus) wu
necyonumanus, KOHJeHCcalus u
WCTIapeHueE, KpHUCTAIUTA3AIHS u
IUIaBJICHUE.

Jdemoncrtpauun. CoOupanue mpudopa
JUIE TIONy4eHHsl Ta3a M IpOBEpPKa €ro
repMeTHuHOCTH. Bo3ronka cyxoro npaa,
noma WM HadTamuHa. ArperaTHbIC
COCTOSTHHSI BOJIBL.

JlaGopaTopubie onbiThbl. 2. [IpoBepka
TePMETHYHOCTH npudopa JUTS
TIOJTYYEHVsI Ta30B

arperaTHpIMH COCTOSIHMSIMM Ha OCHOBE
B3aMMHBIX TIEPEX0JI0B BEIIECTRA.
Hnnrocmpupoeams  B3aUMHBIE  TIEPEXOJIbI
BEIIECTB MTPUMEPAMH.

Habniodams XUMUUECKHH JKCIIEPUMEHT H
Oenamsv BBIBOJBI HA OCHOBE HAOIIONEHUI
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IIpaxkmuueckas | IlpaBuina TeXHUKH O€30IIACHOCTH U Pabomamyv c nabopaTopHBIM
paboma 1 HEKOTOpBIC BUIBI PA0OT B XUMHYECKOH | 000pyI0BaHHEM 1 HarpeBaTeIbHBIMH
nabopatopun (kaOUHETe XUMHUH) pubopaMu B COOTBETCTBUH C MpaBUIaMU
TEXHUKH 0€30MacHOCTH.
Buinoauames NpocTeIINe MaHUIYJSLAUA C
1a0opaTopHBIM 00opyOBaHHUEM: c
71a00paTOPHBIM LITATUBOM, CO CIUPTOBKOH
Llomawnuti HaGmroenue 3a ropsimeii cBeuoit Buvinonname 6e30macHbIC B IOMAITHIX
9KCnepumenm YCIIOBUSIX IKCIIEPUMEHTBI, IPOBOIUTH
HaOJIIOICHHSI 32 TOPSIIIIEH CBEYOH.
Ogopmnsames oTu€r 0 TpoJENaHHON padoTe
C HCIOJBb30BAHUEM PYCCKOro (pOIaHOrO0)
SI3BIKA U SI3bIKA XMMUHU
dusnueckue ®duznueckue SIBJICHUSL. Yuctele | Pazruyams (Qu3nvecKue W XUMAYECKUE
SBJICHUS] — KaK | BEIIECTBA M CMeCH. | OMOTrCHHBbIE U | SIBJICHHS, YHCTHIC BEIIECTBA U CMECH.
OCHOBa reTepOreHHbIE CMecH. Cwmecu | Knaccugpuyuposams cMecH.
paszaeineHus razooOpasHble, Skuakue U TBEPAbIE. | [Ipueooums TPUMEPbl CMECEH, MMEIOIINX
cMmeceii B Crioco0sl paszeneHus CMeceil. | pa3IMYHOe arperaTHoe COCTOSHHE.
XUMUH MeperoHKa, 170011 JUCTWIIANUS, | Yemanaeiueams TPAYMHHO-CIICACTBEHHBIC
OTCTauBaHUE, (GunpTpoBaHHe, | CBSI3M MEXKAY (DU3UYSCKHMH CBOMCTBAMH
KPUCTAUIM3alKsi WJIH BBIIAPUBAaHHE. | KOMIIOHGHTOB CMECH U CIOco0aMu  UX
Xpomarorpadusa. IIpumeHeHue 53THX | pas3jencHUS.
Croco0OB  pasfieieHus  cMeced B | Paszauuams CHOCOOBI pas/IeNeHds] CMece,
nabopaTopHoOH MPaKTHKE, HA | onucvléams W OXAPAKMEPU3068bl8amb  UX
MIPOU3BOACTBE U B OBITY. MIPaKTUIECKOE 3HAUCHUE
JdemoncTpannu. Pasnenenue  aByx
HECMEIIMBAIOIINXCA ~ JKUAKOCTEH ¢
IIOMOIIBIO JNEATENLHON BOPOHKH.
Huctmistop U ero pabora. YcTraHoBKa
s GuibTpoBaHus M e€  pabora.
VYcraHoBka Uil BBIIApUBAHUS W €€
pabora. Komiekiusi ObITOBBIX TPHOOPOB
ISt ¢$uIbTpOBaHUS BO3yXa.
Paznenenne  kpacsmiero — BemiecTBa
¢omactepa C T[OMOLIBIO  MeTOna
OyMaxHOU XxpoMaTorpagpum.
JlaGopaTopHbIe ONBITHI. 3.
O3HaKOMIIEHHE C MUHEpAJIaMH,
00pa3yonMu TPaHMUT.
4. IIpuroroBiieHNE TETEPOTEHHON CMECH
MOPOIIKOB CEPbl C JKEIe30M MU HX
paszzeneHue
Ilpakxmuueckas | AHanu3 MOYBbHI Pabomamo c 1a00pPaTOPHBIM
paboma 3 000pyI0BaHHEM Y HarpeBaTeIbHBIMHU
(ananoe npuOopaMu B COOTBETCTBHUU C MpaBUIIAMHU
pabomwl TEXHUKH 0€30MacCHOCTH.
«Ouucmka Buvinoansame pocreiimune IPUEMBI
NOBAPEHHOU oOpareHust ¢ J1abOpaTOpHBIM
conuy) 000pyZOBaHHEM: BOPOHKOH, (UIBTpOM

U CIIMPTOBKOM.
Habmooames 3a CBOWCTBAMHM BEILECTB U
MIPEBPAIICHUSMU, MIPOUCXOIAIIIAMH ~ C
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BEILECTBAMH.
Onucvieams XUMHYECKHH OSKCIIEPUMEHT C
MOMOIIIBI0 PYCCKOro (POJHOr0) sI3bIKa H
SI3bIKA XUMUHU.

Menamv  BBIBOABL  TIO
MPOBEAEHHOTO SKCIIEPUMEHTA

pe3ynbTaTam

7 ATtomHO- XUMHYECKAE JJIEMEHTBI. ATOMBI ® | O0®scHAmb, YTO TAKOE XUMHYCCKUH
MOJIEKYJISIDHOE | MOJeKyabl.  [IpocTele W CHOXHBIE | AIEMEHT, aTOM, MOJIEKYJA, aJlFIOTPOIHS,
YUEHUE. BelIecTBa. AJUTOTPOIUS Ha TIPUMEpEe | HOH.

Xumuueckue kucinopona. OcHOBHBIE TONOKEHUS | Pazruuams NPOCTHIE U CIIOXKHBIC BEIIECTRA,
AIEMEHTHI ATOMHO-MOJIEKYJISIPHOTO yyeHUsl. MIOHBI. | BELEeCTBa MOJIEKYJISIPHOTO U
Bemectna MOJIEKYIISIPHOTO ¥ | HEMOJIEKYJISIPHOT'O CTPOCHUS.
HEMOJIEKYJISIPHOT'O CTPOCHHUSL. Yemanaenusams npuunHHO-CEICTBEHHBIE
JdemoncTpanmuu. Mojenu amioTPOIHBIX | CBA3M MEXKIY COCTABOM MOJIEKYI U
MoquduKanui  yriaepoga W cepbl. | CBONMCTBAMH aJUIOTPOIHBIX MOAM(UKALIUIL
[Tonyuyenue o30Ha KHCJIOPOAA.
@Dopmynuposams OCHOBHBIE MOJTOKEHUS
ATOMHO-MOJICKYJISIPHOTO YUCHUS

8—9 | 3uaku 3HaKu (cumBOITBI) XUMUYeCKUX | Haszvieams U 3anuceieams 3HAKU

XUMUYIECKUX anemMeHToB. MHQopMmanms, KOTOPYIO | XHMHUYECKHX 3JIEMEHTOB.
AIIEMEHTOB. HECYT 3HAKH XUMHUYECKHX OJJIEMEHTOB. | Xapakmepu3zoeams UHPOPMAIHUIO,
Ilepuonuueckast | OTUMONOrUAd  Ha3BaHUM  HEKOTOPHIX | KOTOPYIO HECYT 3HAKH XUMHUYECKUX
Tabnuia XUMHUYECKUX 3JIEMEHTOB. | DJIEMEHTOB.
XUMUYIECKUX Ilepuonuueckass Tabiuma XUMHYECKHX | Onucevléams CTPYKTYPY MEPHOINIECKOM
snemeHnToB /. | amemenToB . . Mengeneesa: | TabauIpl XUMUYeCKUX dneMentos 1. 1.
N. MenneneeBa. | KOpOTKOIEPUOAHBIN u | MeHpeneesa.
JUTUHHOIIEPUOAHBIN BapUaHThl. | O0vsiAcHAmMbs  ITHMOJIOTHYECKHE  Hadala
Ilepronst u rpymmsl.  [7aBHass ¥ | Ha3BaHUM XUMHYECKUX JJIEMEHTOB U UX
nobouHass noArpynnsl, WM A- u b- | ormensHbIX Tpymil.
rpynnel.  OTHOcUTENbHass — aToOMHas | Pazauuame KOPOTKOIIEPHOTHBIN u
Mmacca. JUTHHHOTIEPUOIHBI T BapUAHTHI
JdemoHcTpanum. ITopTperst n MIEPUOINYECKON CHCTEMBI . n.
bepuennyca u . W. MenneneeBa. | Menneneena
Kopotkonepuoansrit u
JUTUHHOTIIEPUOAHBIN BapUAHTHI
nepuoanveckon  cucrembr  J. W
MeupeneeBa
10—11 | Xumuueckue Xumudeckue ¢Gopmyiabl. HWunekcel u | Omobpasxcams ~ COCTaB  BEIIECTB  C
bopmysl KO3 GHULIUECHTHI. OTHOCHTENBHAS | TIOMOIIBIO XUMHUYECKUX (OPMYIL.
MOJIEKYJIsIpHass Macca. MaccoBad nons | Paziuuams WHASKCH U KOD(QPUITHIEHTHL.
XHUMHYECKOTO 3JIEMEHTa B COeAMHEHWH. | Haxooumw OTHOCHUTEIIbHYIO
Wudopmarus, KOTOPYIO HECYT | MOJIGKYJSIDHYIO ~ MacCy  BeEIIecTBa W
XUMUIECKUE POPMYITBI MAacCCOBYIO JIOJTI0 XUMHUYECKOTO DJIEMEHTA B
COEJIMHEHUMU.
Tpancauposames WMHOOPMALIUIO, KOTOPYIO
HECYT XUMHUYECKHEe (hOPMYJIbl
12—13 | BaneHTHOCTD Banentnocts. CrpykrypHas (opmyia. | O0wbscHsamb, YTO TAKOE BAJICHTHOCTD.

XUMHUUECKHE IIEMEHTEI C ITOCTOSIHHOM U
MEPEMEHHON  BaJIGHTHOCTHIO.  BrIBOJ
(hopMyIIbI COETMHEHUS TI0 BaJICHTHOCTH.
Omnpenenenue BaJICHTHOCTH
XUMHUYECKOr0 DJJIEMEHTa 1o (opmyiie

Tonumame OTpa)KeHUE HOpSIIKa
COCJIMHEHUSI aTOMOB B MOJICKYJIaX BEIIECCTB
MOCPEJICTBOM CTPYKTYPHBIX (hOPMYII.

Ymemso cocmasnamy hopmymb
COCIMHEHU N MO BAJICHTHOCTU u




19



BEIIIECTBaA. CocTaBiieHHe  Ha3BaHUU
COCIMHEHUHM, COCTOSIIMX U3  JBYX
XUMHAYECKUX DJIEMEHTOB. 3akoH

[IOCTOSTHCTBA COCTaBa BEILIECTB.
Hemoncrpaunu. KoHcTpyupoBaHue
HIAPOCTEP>KHEBBIX MOJENEH MOJIEKYI

onpedensmo BaJICHTHOCTh
o opmysie ero coenuHeHHs

OJICMCHTA

14 Xumuueckue Xumuueckue peakuuu. PeareHTsl U | Xapaxmepuzogams XUMUYECKYIO PEaKIHIO
peakuuu MIPOAYKTHI peaKIuy. [Ipu3Haky | U e€ yuaCTHUKOB (peareHThl U MPOITYKTHI

XMUMHYECKUX PEaKIUid. YCIOBUS WX | PEaKIHH).
npoTekaHusl U mpekpamenus. Peaxknuu | Onucvléamsy IPU3HAKU U YCIOBUS TEUEHUS
roperus. TeroBolt 3(PQeKT peakmuu. | XUMHUUYECKUX PEAKIUi.
OK30TepMHYECKUE U 3HAOTEpMUYEcKUe | Paznuuamo 9K30TEPMUIECKUE u
peakuuu. SHIOTEPMHUYECKHE PEAKIHH.
Jemoncrpauun. Anmapar  Kumma. | Coomunocums — peakuum  TOpeHUS H
Paznoxxenne  OmxpoMaTa  aMMOHHS. | DK30TEPMHUYECKHE PEaAKIIUH.
I'openne cepsl 1 MarHUEBOM JIEHTHI. Habnwodame u  onucvieams XUMHUYECKHN
JlaGopaTopHbie OMBITHL. 5. | 9KCIIEpUMEHT C  TIOMOIIBIO  PYCCKOTrO
BzanmopetictBue pacTBOpoB Xiopuaa | (POIHOTO) SA3bIKA U SA3bIKa XUMUU
HATpUsI U MOAWAA Kalus C PacTBOPOM
HuTpata cepebpa. 6. Ilomyuenwme
THIPOKCHIA meau(ll) u €ro
B3aMMOJICHCTBHE C CEPHON KUCIIOTOM. 7.
BzaumonelictBue pactBopa COObpl €
KHUCJIOTOU

15—16 | Xumuueckue 3aKOH COXpaHEHUS MAacChl BeHIeCTB. | PopMyIuposams 3aKOH COXPAHEHUS MACCHI

ypaBHEHUS Xumnueckue ypaBHeHus. CoctasieHue | BemectB. Cocmagisms Ha €T0 OCHOBE
XMMUYECKUX ypaBHeHHH. VHpopManus, | XuMudecKkue ypaBHEHHS.
KOTOpPYIO HECET XMMUYECKOE ypaBHEHUE. | Tpancauposams HHHOPMALIUIO, KOTOPYIO
Jdemoncrpanuu. Iloptpetst M. B. | HecyT xumuueckue ypaBHEHUSI.
JlomonocoBa u A. JI. JlaBya3be. | DKCIIEPUMEHTAILHO NOOMBEPHCOAMD
I'openue dbocdopa. OnbITH], | CcrIpaBeIMBOCTH 3aKOHA COXPAHEHUS
WUTIOCTPUPYIOIIME 3aKOH COXPAaHEHHs | MacChl BEIIECTB
Macchl BEIIECTB.
JlagopaTtopubie onbIThl. 8. I[IpoBepka
3aKOHAa COXPAHEHHUsS] Macchl BEILECTB Ha
[IpUMEpPE B3aUMOJEHCTBUS WLIENIOUN U
KHUCJIOTHL. 9. IIpomepka 3akoHa
COXpaHEHHMs] MacChl  BEIIECTB  Ha
npuMepe B3aWMOACHCTBHA INENOYM U
couu sxerne3a(lll)

17—18 | Tunst Knaccudpukanms xumudeckux peakuuii | Kraccuguyuposams XUMUUECKHE PEaKIIUU
XUMHYECKUX MO0 COCTaBy M YHCIYy pEareHTOB U | M0 MPU3HAKY YUCIIa U COCTaBa PEareHTOB U
peakuunit MIPOILYKTOB. Tumnert XAMHYECKHX | MPOIYKTOB.

peaKLmii. Peaxuum | Xapakmepusoéams ponp KaTanuzaTopa B
COC/IMHEHN S, MPOTEKaHUHM XMMHUYECKON PEaKIlvy.
pa3lIoKeHUs, 3aMelleHusi W oOMeHa. | Habrniodambs W onuceléams XUMHUCCKUAN
KaranuzaTops. 9KCHIEPUMEHT C IOMOIIBI0  PYCCKOTO
Hdemonctpauun. [openue Qocdopa, | (pOIHOrO) A3bIKa U A3bIKA XUMHUU

pacTBopeHre MPOAyKTa FOpEeHHsl B BOJIE
U HCCIEJIOBaHNE MOyIEHHOTO PacTBOpa
JJakMycoM. BzaumonelcTBue comsiHOU
KACIOTBI ¢  1OuHKOM.  [lomydenue
ruapokcuna meau(1l) u ero pasnoxenue
[IpY HarpeBaHUH.

JlaGopaTopHbIe OMNBITHL. 10.
Paznoxkenne mepokcuaa Bomopona C
nomomplo  okcuma  mapranmoa(lV).
11. 3amemenne  keae30M  MEId B
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19

IToBTOpEeHue
1 00001IIeHHE
TEMEL.
IlonroroBska k

TectupoBanue, pelieHue 3aaad u
BBIMOJTHCHUE YIIPAXKHEHUH 110 TeMe

KOHTPOJIbHOM
pabote
20 Koumponvnas paboma 1 1o Teme
«HavanbHble IOHATHUS M 3aKOHBI XUMHI))
BaxHeiiiue npeacTaBuTe 1N HEOPraHNYECKUX BEIIECTB.
KoinmyecTBeHHbIE OTHOIIEHHs B xumuu (18 1)
21 Boznyx u ero Cocras Bo3ayxa. [lonsitue 00 00beMHON | Xapakmepuzoeams 00bEMHYIO 100
COCTaB noie () KOMIIOHEHTA TTPUPOTHOI KOMIIOHEHTA TaKOW MPUPOJHON ra30BOU
ra30BOi CMECH — BO3IyXa. CMeCH, KaK BO3MYX, U paccyumoléams
Pacuer 00bEMa KOMIIOHEHTa Ta30BOM 00BEMHYIO T0ITI0 IO 00BEMY 3TOI cMecH.
CMECH TI0 ero 00bEMHOM JI0NIe U Onucwvigams 00HEMHBIN COCTaB
Ha000pOT. aTMoc(epHOro Bo3ayxa v HOHUMAMb
Hdemoncrtpauun. OnpezneneHne 3HAaYEHHE TIOCTOSTHCTBA 3TOTO COCTABA IS
COJICpKaHMsI KHCJIOPO/a B BO3ILyXE 3JI0POBBSI
22 Kucnopon Kucnopon. O3own. [lonyuenue Xapaxmepuzosamo 030H, KaK
kuciopona. Codbupanue u AJUTOTPOITHYI0 MOAU(DHUKAIINIO KHCIIOPO/A.
pacmo3HaBaHUE KUCIOPO/Ia. Onucvigams (HU3NUECKHE W XUMHUYECKUE
XVMHUYECKHE CBOMCTBA KUCIOPOJa! CBOIICTBa, IMOJIy4YeHHE M MNPUMEHEHUE
B3aMMOJICHCTBHE C METaJIaMHU, KHCJIOpOZia C HCIIONBb30BAHUEM PYCCKOrO
HEMETaJUIaM{ ¥ CIIOKHBIMHU (pomHOTO) S3BIKA U SI3bIKA XAMUH.
BemecTBaMu. [Ipumenenue kuciopoga. | Yemarnasnugams NPUUMHHO-CIIEICTBEHHEIC
KpyroBopoT kucnopona B mpupoe. CBS3M MEXAY (DH3MUECKHUMH CBOWCTBAMHU
Jdemoncrpauuu. [lonydenue KHCJIOPOJA U CIOco0aMH ero COOMpaHHsI.
KHCJIOpOJa pa3jIoKeHeM IepMaHraara | [lpoeooums W HaOm0Oams XAMUYSCKUH
KaJIvsl U TIEpOKCHIA BOIOPO/A. 9KCHEPUMEHT 10 MOJYYEHHIO, COOUPaHUIO
CoOupaHue KUCI0poia METOI0M u pacro3HaBaHUIO KHCJIOpo/ia
BBITECHEHUS BO3/lyXa W BOIBI. C COOJIIOJICHN EM MpaBHUII TEXHUKH
Pacno3naBanue kucnopozga. ['openue OesomacHocTH. Onucviéams XUMHYECKHN
MarHwusi, xesesa, Yris, cepsl U pocdopa | sKCIEPUMEHT
B KHCIIOPOJIE.
23 Ipaxmuueckas | Ionyuenue, cobupanue u | Pabomampo c J1a00PaTOPHBIM
paboma 4 pacro3HaBaHKe KHCIOpOa 0o0OpyJIOBaHMEM W  HarpeBaTe/IbHbIMH
pruOopaMu B COOTBETCTBHH C IIPABIIIAMHU
TEXHUKH 0€3011aCHOCTH.
Buinoauamo npocreiiune MpUEMBI
oOparteHus c nab0opaTOpHBIM
obopy/moBaHueM: coOHpaTh TpUOOp IS
IOJly4eHHUs] ~ Ta30B,  IPOBEPSATH  €ro
FEPMETHYHOCTh W HCIOJB30BaTh  JIJIS
MTOJTyYSHHSI KHUCIIOPOIA.
Cobupamov KUCIOPOJ METOOM BBHITECHEHHS
BO3/yXa U pACHO3HABAMb KUCLOPOO.
Habmodams 3a cBOCTBaMH BEIIECTB U
SIBIICHUSIMH, MIPOUCXOIAIIMMHU c
BEIICCTBAMH.
Onucvlgams XUMHUYECKUN HKCIEPUMEHT C
MOMOIIIBIO PYCCKOro (POJHOr0) s3bIKa M
SI3bIKA XUMUH.
Cocmagnsasmy ~ OTYET TO  pe3yibTaTaMm
MPOBEIEHHOTO SKCIIEPUMEHTA
24 Oxcuabl Oxcunsl. Ha3Banusa okcumos. Buioensamo CYLIECTBEHHBIE TPU3HAKU
CocraBnenne (HopMysT OKCHIIOB IO HX OKCHJIOB.
Ha3BaHUsM. lIpencTaBuTeNnN OKCHIOB: /Jlasamb Ha3BaHHMA OKCHAOB MO0 WX
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BOJIa, YTJIEKUCIIBIN T'a3, HeranéHas
W3BECTh.

Jdemoncrpanuu. Kosiekuus okCHI0B.
JlaGopaTropHblie onbIT. 12,
[TomyTHEHHE U3BECTKOBOM BOJIBI IIPU
MPOIYCKaHUU YTIIEKUCIIOTO ra3a

dhopmymnam.

Cocmasnsams  (POpMyNBl OKCHIOB IO HUX
Ha3BaHUSM.

Xapaxmepuzosams Takux NpeJCTaBUTENEH
OKCHJIOB, KaK BOJa, YTJEKUCIbIA Ta3 W
Herani¢Hasi U3BeCTh

25

Bonopon

Bonopon B mpupoae. dusnueckue u
XUMUYECKUE CBOMCTBA BOJOPOA, €r0
MOJIyYECHUE U IPUMEHEHHUE.
Hdemoncrpanuu. [lonyyenue,
coOMpaHne U pacrio3HaBaHNE BOIOPO/IA.
T'openue Bosopona. BzaumoselictBue
Bojopona ¢ okcuaom memu(ll).
Jla6opaTopHsbie onbIT. 13. [lomyuenue
BOZOpOJIa IIPU B3aWMOJACKUCTBUU LINHKA C
COJISIHOM KHUCIIOTOM

Xapaxkmepuzoéams ~ COCTaB  MOJIEKYIIHI,
¢u3MYecKMe M XMMHYECKHE CBOWCTBA,
MOTy4YeHNe U IPUMEHEHNE BOJIOPO/Ia.
Yemanasnusams npuaMHHO-CIEICTBEHHBIE
CBSI3H MEXIy (U3HMYECKUMU CBOMCTBAMHU H
Croco0aMu coOMpaHHsl BOAOPOJA, MEXKIY
XMMHYECKIMHU CBOMCTBaMH BOJIOPOJA H €0
MPUMEHECHHEM.

Ilposooumv w HabmoOoame XUMHUIESCKHHA
9KCIIEPUMEHT T10 MOIYyYCHHUIO, COOMpPAHHIO
u pacno3HaBaHUIO BOJIOpPOAA c
coOroIeHueM TpaBHII TEXHUKU
6ezonacHoct. Onucvigams XUMUYECKUN
IKCTICPUMEHT

26

Ilpaxmuueckas
paboma 5

[omyuenne, cobOupanue "
pacro3HaBaHUE BOLOPOAA

Pabomamy c nabopaTopHbIM
000OpyJIOBaHMEM U  HarpeBaTelIbHbBIMH
npuOopaMu B COOTBETCTBUH C TPABHIIAMH
TEXHUKH 0€30MacHOCTH.

Buinoanamo MpOCTEUIIINE NpUEMBI
oOpareHust c nabopaTopHBIM
obopyznoBaHueM: coOupaTb mpuOOp s
MONYy4YeHUs] ~ Tra3oB,  ITPOBEPATH  €ro
TePMETUYHOCTh ¥ HUCIOJB30BAaTh  JUIS
MOJTy4eHHs BOJIOPO/IA.

Cobupams BOJIOPOI METOJIOM BBITECHEHUS
BO3/yXa U pacHO3HABAMb 8000POO0.
Habmodams 3a cBOCTBaMH BEIIECTB U
SIBJICHHSAMH, HPOUCXOSAIIUMH c
BEIIECTBAMHU.

Onucvleams XUMHYECKHH OSKCIIEPUMEHT C
HOMOIIBIO PYCCKOrO (POJHOr0) si3blKa M
SI3bIKA XHUMHH.

Cocmagnsms ~ OTYET  TIO
MIPOBEAEHHOTO SKCIIEPHMEHTA

pesynbraTam

27

Kuciotsl

Kwucnotsl, ux cocTaB 1 Ux
knaccuduraryst. Uaaukaropsr. Tabmuia
pactBopuMmocTd. CepHasi U consiHAs
KHUCJIOTBI, UX CBOMCTBA U PUMEHEHHUE.
Hdemoncrpanuun. Komnexkuus
MUHEPaIbHBIX KUCHOT. [IpaBuiio
paz0aBieHus cepoil KUCIIOTHI.
JladopaTtopHbie onbIT. 14.
PacrniozHaBanue KUCIIOT C TTIOMOIIBIO
HWHJIMKaTOPOB

AHanu3up06amb COCTaB KHCIJIOT.

Pacnosnasams  KuUCHAOTBI € TIOMOIIBIO
HUHJIUKATOPOB.
Xapaxmepuzosams npeacTaBuTenei

KHUCJIOT: CEpHYIO U COJISHYIO.

Onpeoensimv PaCTBOPHUMOCTb COCIVMHEHUN
C TIOMOIIBIO TaOIHUIIBI PACTBOPHUMOCTH.
Yemanasnueams npuYMHHO-CIIEICTBEHHBIE

CBSI3M MEXJIy CBOWCTBAMHU CEPHOM U
COJNIIHOM KHCIOT M  00macTaMHU KX
MPUMEHEHMUSL.

Ocosnasams HEOOXOOUMOCTH COOJIIOAEHUS
MIPaBWJI TEXHUKHU 0€30IaCHOCTH MU padoTe
¢ KHCJIOTaMH
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28 Conu Conu, UX COCTaB U HAa3BaAHMUSIL. Xapaxmepusosams COMM KaK TPOILYKTHI
PacTBOpuMoOCTS coneii B Boze. 3aMeIIeHrs BOAOPOAa B KHCIOTE Ha
[IpencraButenu comneil: Xopua HATpUs, | METaJLI.
KapOoHaT KanbIus, hocdar KaabIms. 3anucvieams ~ GopMynbl  coled 1O
Jdemoncrpanun. Komnekuusi cosieid. | BaJI€HTHOCTH.
Tabnuma pacTBOPUMOCTH OCHOBaHUll, | Hazviéams comu mo GopMyiam.
KHCIIOT ¥ COJIEH B BOJIE Hcnonvzoeamy Tabnuiy pacTBOPUMOCTH
JUISL XapaKTepUCTHUKU CBOMCTB COJIEH.
IIposooums pacuérel 1o opmynam comneit
29—30 | KomuuectBo Yucno ABorajpo. KonmuuectBo | Obwsacusamo TIOHSITHSA «KOJIMYECTBO
BEIIEeCTBa BemectBa. Moib. MonsipHas Macca. | BEIIECTBa», «MOJIb», «IHUCIO ABOTaapoy,
Kpatnsie €TMHUTIBI HU3MEPEHHUsS | «MOIISIPHAsi Maccay.
KOJIMYECTBA BEIECTBA — MWJUIUMONb M | Pewams 3a1a4il  C  HCIOIB30BaHHEM
KIJIOMOITb, MUJUTAMOJISIPHAS W | TOHITUH «KOJTMYECTBO BEIICCTBAY,
KHJIOMOJISIPHAs MaccChl BEILIECTBA. «MOIIIpHAs Maccay, «IrciIo ABOTaapo
Pacuérel ¢ wucnonb3oBaHUEM MOHATUI
«KOJIMYECTBO BEIIECTBa», «MOJISIPHAS
Maccay, «4ucio ABOTaapo».
Jdemoncrpannu. HekoTopsie MeTanisl,
HEMETAaJLIbI " COCIMHEHUS c
KOJIMYECTBOM BeIIeCcTBa, paBHBIM 1
MOJIb
31 MonsipHblit 3akoH ABoraapo. MosipHblii  00beM | O0bicHAmMb TOHATUS «MOJSPHBI 00BEM
00bEM razoB ra3zo00pa3HbIX BEIIECTB. | Ta30BY», KHOPMAJILHBIC YCIOBUSD.
OtHOocUTENbHAS IUIOTHOCTh Ta3za 1o | Pewams 3agadydl  C  WCHOIB30BAHHUEM
JIpyromy rasy. TTOHSTHN «KOIIMYIECTBO BEIECTBaY,
KpaTHble eIMHHMIBI HM3MEPEHUS — | «MOJSIpHas Macca», «MOJLIPHBIM 00BEM
MWUIAMOIISIPHBIA M KWJIOMOJISIPHBIN | Ta30B», «UUCIIO ABOTraIpo»
00bEMBI Ta3000pa3HbBIX BEIIECTB.
Pacu€rel ¢ wmcnonb30BaHHWEM TIOHSITHA
«KOJIMYECTBO BEIICCTBA», «MOJISIPHAS
Macca», «MOIIIPHBIH OO0BEM Ta30BY,
«IHCcII0 ABOTaIPO».
JdemoncTpaunu. Mojens MOJISIPHOTO
00bEMa ra3oB
32—33 | Pacuérsl o Pacuérel ¢ ucnonb30BaHWEM MOHITUH Xapaxmepuzoeame KOJINYECTBEHHYIO
XUMHAYECKUM «KOJIMYECTBO BEIECTBA», «MOJSIpHAS | CTODOHY  XUMHYECKHX  OOBEKTOB |
YpaBHEHUSIM Macca», «MOJSPHBI OO0BEM Ta30BY», | IPOIECCOB.
«IHCcII0 ABOTaIpO» Pewams 3amaum ¢ HCIIONIB30BAHUEM
MOHATUIA «KOJINYECTBO BEIIIECTBAY,
«MOIIIpHAas Macca», «MOJSIPHBIA OOBEM
ra3oBy, «4HCI0 ABOTaIPO»
34 Boga. Tumpocdepa. Kpyrosopor Bomel B | O0wsicHsame MTOHSITUS «OCHOBaHUS»,
OcHoBaHus npuponie. Du3nuveckne W XUMHYECKHE | «IIETOYN»,  «KAYECTBEHHAs  PEaKIIHsy,
CBOMCTBa BOJIbI: B3aUMOJICHCTBHE C | «MHIUKATOPY.
OKCH/IAMHU. Knaccugpuyuposamo OCHOBaHUS o
OcHoBaHHS, UX COCTaB. PacTBOPUMOCTH | pacTBOpUMOCTH B Boje. Onpedensimp 10
OCHOBaHUI1 B BoJle. MI3MeHeHue okpacku | ¢opmyrie MPUHA]ICKHOCTb
WHJIWKATOPOB B  WICIOYHOW  Cpejie. | HEOPraHWYeCKUX  BEIIECTB K  KIJACCy
[IpencraBurenu mienodeil: THAPOKCUABI | OCHOBAaHUM.

HATPHSI, KNS U KaJIbIIUS.

JeMoHcTpanum. Komnexrus
ocHOBaHWH. JlabopaTopHblii onbIT. 15.
W3MmeHeHne OKpackd WHIUKATOPOB B

Xapaxmepuszoeams CBOUCTBA OTIEIbHBIX
MpeJCTaBUTENIE OCHOBaHU.

Hcnonvszoeams TabmuIy pPacTBOPUMOCTH
JUISt onpeaeacHus pacTBOPUMOCTH
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LIEJIOYHOMN cpefie

OCHOBaHHH

35 PacTBOpHI. PactBoputens u pactBopéHHOE | OObscHAMbG TIOHIATHS «MaccoBasl JIOJIA
MaccoBast nmons | BemectBo. PactBopsl.  PacTBopeHue. | paCTBOPEHHOI'O BEIIECTBAY.
pactBopéHHOoro | I'mmpatel. CombBaThl. MaccoBast mons | Yemanasiuseams aHaormd ¢ OO0BEMHOM
BeIlleCTBa pacTBOpPEHHOIO0  BemiecTBa. Pacuersl, | Jofield KOMIIOHEHTOB Ta30BOM CMECH.

CBSI3aHHBIC C WUCIOJIb30BAaHUEM MOHATHS | Pewtams  3ajauu  C  WCHOJIb30BAHHEM
«MaccoBag JTOTISt pPacTBOPEHHOTO | MOHITHA «MaccoBas OIS DJIEMEHTa B
BEIICCTBAY. BEIIIECTBEY, «MaccoBas TTOTISt
JlaGopaTopHblii OTIBIT. 16. | pacTBOpEHHOTrO BemIecTBa», «0OBEMHAS
OzHakomITeHHE c mpenapaTaMu | JOJS ra3000pa3HOro BEIECTBA

JOMAIIHEH WM IIKOJbHOM aNnTeuKu —

pacTBOpaMH  TIEPOKCHIAa  BOIOPOIa,

CIIUPTOBOM HACTOMKM MOJIa 1 aMMHAKa.

36 Ipaxmuueckas | [lpuroroBnenue pacTBopa 3amaHHOU | Pabomamb ¢ J1a00PaTOPHBIM

paboma 6 MaccoBOM Jonei pacTBopéHHOro | 00OpyIOBaHHEM W HarpeBaTeIbHBIMU

BeIleCcTBa npubopaMu B COOTBETCTBHM C TpaBUIIAMHU

TEXHUKH O€30ITaCHOCTH.
Buinoaname IpoCTeIIne PUEMBI
oOpareHus c 1a00paTOPHBIM
000pyIOBaHHEM: C MEPHBIM LWJIHHIPOM, C
BECaMH.
Habniooams 3a CBOWCTBaMHU BEIIECTB U
SIBIICHUSIMH, MIPOUCXOIAIITIMHA c
BEIIECTBAMU.
Onucvieams  SKCIEPUMEHT C  TOMOUIBIO
pycckoro (POJHOr0) A3bIKA U A3bIKA XHUMHH.
Cocmasnams  OTYETBI 1O  pe3yjibTaTaMm
MPOBEAEHHOIO DKCIIEPUMEHTA.
T'omosums pacTBOpPbl C  ONPENETEHHON
MacCOBOM JIONIel pacTBOPEHHOTO BEIIECTBA

- Jomawnuii BripamuBanve KPUCTAIIOB | Bwinoansms 0€30MacHbBIC B IOMAITHUAX

9KCnepuMerm AIIFOMOKAJIMEBBIX KBACI[OB WJIM MEIHOTO | YCIIOBHUSX SKCIIEPUMEHTBI, IIPOBOIUTH
Kymopoca HaOIIOJISHNS 32 POCTOM KPHUCTAJLIOB.
Ogpopmasims OTUET O TIPOJICIIAHHON padoTe
C UCTIOJIb30BAaHUEM PYCCKOTO SI3bIKA U
sI3bIKa XUMHUHU.

37 O06o0menne 1 cucTeMaTH3aIwsl 3HaHUH 110 TeMe «BakHeHIne MpeICTABUTENH HEOPTAHMYECKHX BEIIIECTB.

Komnmaed

38 Koumponvuas paboma no teme «BaxHelre npeIcTaBUTENN HEOPraHUYECKUX BemecTB. KommdecTBeHHbIE OTHOII

OcHoBHBIE KJIacChl Heoprannveckux coenuHenuii (10 1)

39 OKcHabl, UX O0o0mienne cBeaeHnii 00 oxcupax, ux | O6wsacHamy IIOHSTHS
KiIaccupuKanus | KiacCupHUKaiuy, Ha3BaHMUIX U | «HECOoJeo0pas3yrolme OKCHJIBI»,
XUMHUYECKUE U CBOWCTBAX. Crioco6b1 MOJYYEHHS | «CcONIe00pa3yroIe OKCHIIBD», «OCHOBHBIE
CBOICTBa OKCHJIOB OKCHJIBI», «KUCIIOTHBIE OKCHJIBI.

JlaGopaTopHbIe ONBITHI. 17. | Xapaxmepuzoeams 00IIME XUMHUYECKHE

BzanMmogeiictBrue oOkcuzia KalbIUs C
Bojoi. 18. I[lomyTHeHHEe H3BECTKOBOM
BOJIBI

CBOMCTBa  coOJIeOOpa3yloNIMX  OKCHJOB
(kucnoTHBIX ¥ OCHOBHBIX). Cocmaensimo
YpaBHEHUS peaklUil C y4acTHEM OKCHIIOB.
Habmodams W onucvligamv peakluud ¢
y4acTHEM OKCHJIOB C MOMOLIBIO PYCCKOrO
(pomHOTO) S3bIKA U SI3BIKA XUMUH.

Ilposooums  ONBITHI, TOATBEPKIAIOIIHEC
XVUMHYECKHE  CBOWCTBA  OKCHJOB  C

CO6J'IIOI[CHI/I M mpaBWI TCXHHUKH
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0€e30I1aCHOCTH

40 OcHoBanus, ux | OcHOBaHUS, ux knaccudukanus, | Cocmagname  ypaBHEHHSI  pEakIUil ¢
kiaccuukanms | Ha3BaHUS U CBOMCTBAa. B3aumojeiicTBrE | yUaCTHEM OCHOBAHUIL.
Y XUMUYECKHE C KHCJIOTaMH, KACJIOTHBIMU OKCHUIAMU u | Habniooame W onuceleams peakud ¢
CBOMCTBA comsiMu. PasznokeHre HEpaCTBOPUMBIX | YYaCTHEM  OCHOBAaHMM € IIOMOILUBIO
ocHoBanuii.  CrmocoObl  MOJyYeHHs | PycCKOro (POAHOrO) si3bIKa M SI3bIKA XUMUH.
OCHOBaHMII. 1Ipogooums  OTMBITHL, TOATBEPKIAIOIINE
JlagopaTopHble ombIThbl. 19. Peakius | XMMHYECKHME CBOWCTBa OCHOBaHUH, C
HelTpanu3aiuy. 20. [Nonyuenue | cobmoaeHueM MIPaBHII TEXHUKH
THJIPOKCHIA meau(ll) 5§ ero | 6e30MmacHOCTH
B3aWMOJAEHCTBHE C  KucioTon. 21
Paznoxenune ruapokcuaa meau(ll) mpu
HarpeBaHUU
41—42 | Kucnotsl, ux Kucnorel, wux  xiaccubukaimus U | Xapakmepuzosams 0OIIME XUMHUYCCKHE
KjaccuduKamnus | Ha3BaHUSL. O6mme XUMHYECKHE | CBOWCTBA KHUCIOT
Y XUMHUYECKHUE cBoiictBa  kucnoT. BizaumopeiictBue | Cocmaenams  ypaBHEHUS  peaKkIMid ¢
CBOICTBA KHUCJIOT c MeTaJUIaMH. | y4acTHeM  KHUCIOT.  Habarodamo u
ONEKTPOXUMUYECKHNA P HANPSDKEHUN | onucebléams PEAKIUH C y4acTHEM KHCIIOT
MeTaJuIoB. B3aMMOJEHCTBHE KHUCIOT € | C IOMOINIBIO PYCCKOro (POTHOTO) S3bIKAa H
OKCHUJaMHU MeETalioB. B3anMopelcTBHE | sI3bIKA XHMMHH.
KHCIIOT C OCHOBAaHUSMU — peakuus | [[pogooums  ONBITHL, TIOATBEPKIAIOIIHE
HEUTpalIn3aluu. B3anMoneiicTBue | XUMUYecKHe CBOICTBA KHCJIOT, c
kucnmor ¢ comamu.  [lomydyenue | coOmomeHmeM TIPaBUI TEXHUKU
0OECKHUCTIOPOIHBIX u | 0e30macHOCTH
KHCIIOPOJCOEP KAIIUX KUCIIOT.
JlagopaTopHbie ONBITHL 22.
B3auMonelicTBrE KHCIOT ¢ METAJIIaMU.
23. BzanMoieiicTBHE KUCIIOT C COISIMHU
43—44 | Conm, ux Conu, ux KinaccupUKaUs U CBONCTBA. | PaznuuaTh TOHATHS ~ «CPEIHHE  COJINY,
knaccudukanus | PacTBOpEMOCTE  coneii B BOJE. | «KHCIBIE COJNY, KOCHOBHBIE COJIH.
A XUMUYECKHUE B3aumopnelictBue cosell ¢ KuciaoTamH | XapaKTepu30BaTh  OOIIME  XUMHUYECKUE
CBOMCTBa U 1IenoyaMu. B3auMoaencTBre CoJIE € | CBOMCTBA COJIEH.
MeTaJUTaMH, O0COOCHHOCTH atux | Cocmagnams  ypaBHEHUS  peakiuid ¢
peakuuii. Bsaumoneiictsue cojiell | ydyactueM COJIEN. Habnwooams u
C COJISIMU. onucvl8ams PEAKIUH C Yy4acTHEM COJed C
JlaGopaTopHble ONBITHI. 24. | moMomIpI0 PycCKOro (POAHOro) si3blka M
O3HakoOMIIEHHE C KOJUIEKIUEH COMe. | sI3bIKa XUMUHU.
25. B3aumopeiictBue cyiabdara mequ(ll) | Ilposooums  ombIThI,  MOATBEPXKIAFOIIHE
¢ xene3oM. 26. BzaumoneiicTBue coieil | XUMUYECKHUE CBOJMCTBa coJiei, c
C COJIIMHU coOIroIeHreM paBUI TEXHUKU
Oe3omacHOCTH
45 T'enernueckas I'enernueckne  psagsl MeTaia U | Xapakmepuzosamb MIOHSTUE
CBSI3b  MEXIY | HeMeTasuia. ['eHeTuueckas CBA3b MEKIY | «T€HETUIECCKHUM PSI».
KJIacCaMH KJIacCCaMH HEOPTaHMYECKUX BEIIECTB. Hnnrocmpupoeams  TEHETUYECKYIO — CBS3b
Heopranudecku | JlabopaTtopHbie ONBITHI. 27. | MeXy BEIIeCTBAMHU: MPOCTOE BEIIECTBO —

X COCIUHEHUN

I'enetnueckass CcBA3b Ha  NpUMeEpe
COEIMHEHUN Meau

OKCHJ — TUIPOKCH]] — COJIb.
Banucvisamo YpaBHEHUS peaxiui,
COOTBETCTBYIONTUX  TIOCTIEAOBATEIHLHOCTH
(memouke) mpeBpalIeHnii HEOPraHWYECKUX
BELIECTB PA3INYHBIX KIaCCOB
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46

Ilpaxmuueckas
paboma 7

Pemenue OKCIICPpUMEHTAJIBHBIX 3aJa4 I10
TEME «OCHOBHEIC KJIaCChbI
HEOPraHn4CeCKUuXx COCIMHCHUI

Ymems» oOpamatecsi ¢ mabopaTOpHBIM
000pyOBaHNEM U HATPEeBATCIBHBIMU
npuOOpaMu B COOTBETCTBUH C MpaBHIAMU
TEXHUKH OE30ITaCHOCTH.
Pacnosnasams  HekoTOpBIE
KaTHOHBI.

Habawooams cBoOWCTBAa DJICKTPOIUTOB H
MPOUCXOASIINX C HUMH SIBJICHUH.
Habnodams WM onucvieamv peakiuud C
y4acTHEM  DIIEKTPOIUTOB C  IMOMOIIBIO
pycckoro (pOIHOro0) sS3bIKa U A3bIKa XUMHH.
Dopmynuposamb BBIBOJIBI TIO pe3yybTaTaM
MPOBENEHHOT O SKCIIEPHMEHTA

AHUOHBI H

47 O06o00mieHne u cucTeMaTH3anus 3HaHui 1Mo TeMe «OCHOBHBIE KIacChl HEOPIraHUYECKHX COCMHEHHI
48 KonrponrHas padota o reme «OCHOBHBIC KJIaCChl HEOPraHUUECKUX COSIUHECHU)
IMepuoanyeckuii 3aK0H M EPUOANYECKasi cHCTeMa XuMu4ecKux eMeHToB /1. U. MenneneeBa. Ctpoenue atoma (8 )
EcrectBennsie | EcrecTBeHHble cemeilicTBa Xummdeckux | OO0biacHaAms  TPU3HAKK,  TTO3BOJSIONINE
49 cemelicTBa 3JIEMEHTOB: IeJTIOYHbIC U | O0OBEIUHATH TPYTIIIBI XUMHYECKHUX
XUMHYECKUX [IETOYHO3EMENTbHEIE METaJUIbl, | 2IEMEHTOB B €CTECTBEHHBIE CEMEICTRA.
3JIEMEHTOB. rajoreHsl, wuHepTHBIC (Omaropomusie) | Packpwieams XUMHYECKHIH CMBICI
AmdorepHocTh | rasel.  AMdorepHocTh. AMGoOTepHbIC | (3TUMOJIOTHIO) Ha3BaHUH €CTECTBEHHBIX
OKCHIIBI M THUAPOKCHIBL. KOMIITEKCHBIE | CEMEHICTB.
COJIH. Apeymenmuposameo OTHOCHUTEIIbHOCTh
JlabopaTopHbie ONBITHI. 28. | Ha3BaHMS «MHEPTHBIE ra3b».
[Monyyenue amborepHoro rugapokcuaa u | OovacHamy, nousitne  «amdoTepHbIe
HICCIIeJIOBAaHNE €0 CBOWCTB coeuHeHus». Habmodams W onucvléams
peaKuu MEXAY BEIISCTBAMH C ITOMOIIBIO
pycckoro (pOJHOr0) s3bIKa U S3bIKA XUMHUH.
Xapaxkmepuzosamuo JIBOMCTBEHHBI
XapakTep CBOMCTB aM(pOTEPHBIX OKCHJIOB U
THIPOKCHIIOB.
IIposooums ONBITBI TO TONYYEHUIO U
MTONTBEPKACHUI0O  XMMHYECKHX  CBOWCTB
aM(OTEpPHBIX OKCHJOB M THAPOKCHIIOB C
coOIroIeHreM TIPaBHII TEXHUKH
OezomacHoCTH
50 OTKphITHE Otkpeitne 1. W.  MennaeneeBsiM | Pasauuame €CTECTBEHHYIO u
NEePUOUYECKOr | MEPUOANYECKOr0 3aKOHA U CO3/IaHHWE UM | HCKYCCTBEHHYIO KIIACCH(UKAIIUH.
o 3akoHa /J[. W. MEPUOJIMUESCKON CUCTEMBbI XUMHUUECKHUX | OObscHsamb, Mo4eMy  NEpPUOJUYECKUI
MeHnjieneeBbIM | DIIEMEHTOB. 3aKOH OTHOCST K €CTECTBEHHOU
Jemoncrpanun. Pasznuudbie  (opmel | KIaccupuKanuu.
TaONMWIl  TIEPUOAWYECKONH  CHUCTeMBl. | Moderuposams XUMHYECKHE
MonennpoBanue MOCTPOSHHS | 3aKOHOMEPHOCTH, BBIJIENSASA CYIIECTBEHHBIE
nepuoanyeckord  cucrembl  JI. WM. | XxapakTepucTHKU 0O0BEKTa W MPEICTABIISASL
Menneneepa WX B TPOCTPAHCTBEHHO-TpaUUIecKON WM
3HAaKOBO-CUMBOJIMYECKOH (opme
51 OcHOBHBIE AToMBI Kak (opMa CyIIECTBOBAaHHUS Obvsacusamp, 4YTO Takoe «IIPOTOHY,
CBEJICHHUS O XUMHYECKUX 3IeMeHTOB. (OCHOBHBIE | «HEHTPOHY», «IJEKTPOH», «XUMHUYECKUH
CTPOEHUHU CBEJCHUS O  CTPOSGHHUH  aTOMOB. | 3JIEMEHT», «KMaCCOBOM YHCIIO».
aTOMOB JlokazarenpcTBa CIOKHOCTH CTPOEHUS Onucvieams  CTpOGHHE sIpa  aToMa
aTOMOB. OnsITHI Pesepdopna. | ucmonezys  mepuoaMYECKYIO CUCTEMY
Ilnanerapnast MOJIeIb CTPOCHUS ATOMA. | XUMHUYECKHUX 3JIEMEHTOB . n.
CoctaB aTOMHBIX f1ep: MpOTOHBI, | MeHzeneesa.
HEUTPOHBI. MaccoBoe YUCIIO. Honyuams nHGOPMALMIO TIO XUMHH U3
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CoBpeMEHHOE OmpeneieHUEe MOHSITHUS
«XHMHYCCKHI JJICMCHT.
OrtHOCHUTEIbHAs aToMHas macca.
BzanmocBs3p MOHATHH «IIPOTOHY,
«HEUTPOH», «OTHOCHUTENbHAS aTOMHas
Macca.
JdemoncTpanuun. Mojenu aToMoB

XAMHYECKHX DJIEMEHTOB

Pa3IUYHBIX HCTOYHUKOB, QHAIUZUPOSAMb
eé

52 Crpoenue Mukpomup.  Onektponbl.  Ctpoenue | OOvicHamb  TOHATHE  «IJIEKTPOHHBIH
3EKTPOHHBIX JHEPreTUYECKUX  YpOBHEH ATOMOB | CJIOM», I «9HEPTETUYECKUI YPOBEHBY.
o0orouek XUMHICCKUX 3JIEMEHTOB 1—20.| Cocmasnssime  CcXeMbl  pacupeacICHHs
aTOMOB [lonatue o 3aBEepUIEHHOM 3JEKTPOHHOM | DIIEKTPOHOB IO DJJIEKTPOHHBIM CJIOSM B

cloe. 3JIEKTPOHHON 000JI0UKe

53 Ilepuoguueckas | M30Tom®L. Dusnyeckuit cMbIct | Packpvisams ¢buznueckuii CMBICT
cucTema CUMBOJIMKH TIEPUOAMYECKON CHUCTEMBI. | TTOPSIKOBOIO HOMepa XUMHYECKOTO
XUMHUYECKUX CoBpemeHHas (dopmynHpoBKa | dlIeMeHTa, HOMEpa TIepHoAa H HoMepa
31eMeHTOoB /1. MEPUONYECKOr0 3aKoHa. VI3MeHeHMs | TpYIIIBI.

W. MeHneneeBa | CBONCTB JJE€MEHTOB B Inepuonax U | Ob6vacHams 3aKOHOMEPHOCTH HW3MEHEHHS
rpynnax Kak (yHKIOUS ~ CTPOEHHS | METAIUIMYECKMX M HEMETaUTMYECKUX
AIEKTPOHHBIX 000I0YEK aTOMOB. CBOWCTB XHMMHUYECKHMX OJJIEMEHTOB M UX

COETMHEHUH B TIEpHOJaX U TPYIIaxX

54—55 | XapakTepucTUK | XapaKTEpPUCTHKA DBJIEMEHTa-MeTallla W | Xapakmepu306ams XUMUYECKUE DIEMEHTHI
a 3JIeMeHTa 3IIEMEHTa-HeMeTallla 10 UX MOJIOKeHHIo | 1—3 meprnogoB M0 WX TIONOXKEHHIO B
IO €r0 MOJIOXKEH | B MEPUOIUYECKON CHUCTEME XUMUYECKUX | NEPUOAUYECKOM  CUCTEME  XMMHUYECKHUX
U0 snemeHToB /. 1. MeHeneesa. anemeHToB /. 1. Menneneesa.

B epuoandeck | JlemoncTpauuu.  Mogenu — aTOMOB | Apeymenmupogams CBOWCTBA OKCHIOB U
Oif cucTeMe anemeHToB 1—3 mepronos THAPOKCHIIOB METAJUIOB W HEMETaJJIOB
MOCPECTBOM YPaBHEHUU peakuui

56 3HaueHue Coobmiennst  yyammxcsi O Ku3HH, | Onpedenams ~ UCTOYHUKUA  XUMHYECKOM

MEPUOANYECKOT | HAYYHOU 1 O0IECTBEHHOH | mH(OopMarHy.
0 3aKOHA nesrensHocTH [. . Menneneesa Tonyuams HEOOXOMUMYIO HH(POPMAIIAIO U3
Y TIEPUOTUYECK Pa3IUYHBIX HMCTOYHUKOB, aHAIUIUPOBAMb
Ol CUCTEMBI e, ogopmnamy UH(OPMAIMOHHBIH
XUMHUYECKUX MIPOAYKT, Hpe3eHmosams  €ro, eecmu
3JIEMEHTOB Hay4YHYIO IUCKYCCHIO, OMCMAU8ams CBOIO
J. . Mennenee TOUKY 3PEHUSI WU KOPPEKMUPO8Ams €€
Ba

Xumuueckast cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peaknuu (8 1)

57 HNonnas Honnas xumuyeckas cBs3b. HoHbl, | O0vbsicHamb, YTO TaKOe HWOHHAS CBS3b,
XUMHYECKas 00pa3oBaHHBIE AaTOMAaMH METAJUIOB H | HOHBL
CBSI3b HemeTayuioB.  CxemMbl  oOpasoBaHus | Xapaxmepuzogams MEXaHU3M 00pa30BaHUS

MOHHOM CBS3M  ansi  OWHApHBIX | HOHHOM CBS3H.

coequHeHnil. Monnas kpuctamumueckas | Cocmagnsams cXeMbl 00pa30BaHUs MOHHON
pemérka W  (QU3NYECKHE CBOWCTBA | CBS3H.

BEIIECTB C OTUM THUIIOM PEMETKHU. | Mcnonv3o6ams 3HAKOBOE MOJICITUPOBaHNE.
IlousitTue o ¢QopmynbHON  enuHune | Onpedensms THI XUMHUYECKOH CBSI3M 10
BEIIECTBA. ¢dopmyne BemiecTsa.

JdemoncTpauuu. Buaeodpparmentsr u | [lpusooums TpuMephl BEIIECTB ¢ MOHHOW

cinainel «MoHHAsT XMUMHYECKAs CBA3b).
Konnekmnus BEILIECTB c HOHHOH
XHUMHYECKOH CBA3bI0. MOJIENH HOHHBIX
KPUCTAJUIMYECKUX PEIIETOK

CBS3BIO.
Yemanasnusams TpUYMHHO-CIIEACTBEHHBIC
CBSI3U MEXKy COCTaBOM BEIECTBA W BHUIOM
XUMUYECKOU CBS3U, MEXIY HOHHOH CBSI3bIO
A KPUCTAJUTHIECKIM CTPOCHHUEM BEIECTBA,
MEXAY  KPUCTAJUIMYECKUM  CTPOCHUEM
BEIECTBA U €ro GU3HIECKUMHU CBOMCTBAMU
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58 KoBanentnas KoBanentnass ~ xummueckas  cBf3b. | OObACHAMDb MOHATHS «KOBAJICHTHAS
XUMHYECKast OJeKTpOHHbIE U CTPYKTYPHBIC | CBSI3b», «BAJICHTHOCTDHY.
CBSI3b ¢hopmynel. BanentHocts. KoBanentnas | Cocmagnsams cxeMbl 00pa3oBaHUS
HemonsipHas cBs3b. CxeMbl 00pa30BaHUs | KOBaJCHTHON HEMOJSAPHONH XUMHYECKOM
KOBQJICHTHOW CBS3M B OWHApHBIX | CBS3M.
COCANHECHHUSX. MonekynspHas | Hcnonv3o6ams 3HAKOBOE MOJICTUPOBAHUE.
W aTOMHasl KpHCTaJuIMdeckue pemérku, | Onpedenims TUI XUMUUYECKOH CBSI3U 110
M CBOWCTBAa BEHICCTB C O3THM TUNOM | (hopmysie BelecTBa.
PemEroK. IIpusooums prUMepbI BEIIECTB C
JemoHcTpauuu. BumeobparMeHTsl W | KOBAJICHTHOW CBS3BIO.
cmaiinel  «KoBaneHTHass — xumudeckas | Ycmarnaénuéams NPUUNHHO-CIEIACTBEHHBIE
CBSI3b. Konnexuus BEIIECTB | CBSI3U MEXIY COCTABOM BEILIECTBA U BUIOM
MOJIEKYJIIPHOTO W aTOMHOI'O CTPOCHHUS. | XMMHUUYECKOU CBSA3H, MEXY KOBAJIEHTHOM
Moend MOJNEKYISIPHBIX W ATOMHBIX | CBA3bIO M KPUCTAJIJIMYECKUM CTPOCHHEM
KPUCTAJITMUECKUX PEIIETOK BEIIECTBA, MEKIY KPUCTAIIIMIECKUM
CTPOCHHEM BeIeCTBa U €ro pU3nIecKuMu
CBOWCTBaMHU
59 KoBanentHas DIEKTPOOTPHUIIATENLHOCT. Psif ObvsicHamo MOHSTHS «KOBAJICHTHAS
HenoJsgpHas 3NEKTPOOTPULIATENIHHOCTH. NoJIsipHas CBSI3bY,
U TIOJIApHAs KoBanenrtHas HemossipHas ¥ MOJspHAs «QIIEKTPOOTPULATEIBHOCTEY,  «BO3TOHKA,
XUMHNYCCKasa XUMHNYECKasA CBA3b. I[I/IHOJ]I). CxeMbl NI <<Cy6JIHM3].[HH>>.
CBSI3b 00pa30BaHMUs KOBAJICHTHOM MOISIPHON Cocmagnamo CXEMBI o0pa3oBaHUSA
CBSI3U B OMHAPHBIX COSTMHEHHUSIX. KOBAJICHTHOM  TNOJSAPHOM  XHMHYECKOU
MomnekynsipHasi 1 aTOMHas CBSI3U.
KPUCTAJUIMYECKUE PEIIETKY, U CBOMCTBA | Mchnoab306amb 3HAKOBOE MOJECIUPOBAHUE.
BEILECTB C ATUM TUIIOM PEIIETOK. Xapaxmepuzosams MeXaHU3M 00pa30BaHUS
JdemoHcTpanuu. Mopenu | IOMIPHON KOBAJIEHTHOM CBSI3U.
MOJIEKYJIAPHBIX u aToMHBIX | Onpedensims TUN XUMHUYECKOM CBSI3U IO
KPUCTAIMYECKUX PELIETOK ¢dopmyne BemiecTna.
Ilpusooums ~ TIpUMEpBl  BEIIECTB  C
KOBAJICHTHOM IOJIIPHOM CBSI3BIO.
Yemanasnusampy npuUMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Iy COCTABOM BEIIECTBA M BHUIOM
XUMUYECKOH CBSI3M, MEXKIY KOBAJICHTHOU
CBA3bI0 W KPHUCTAJUIMYECKUM CTPOCHHUEM
BEIIECTBA,  MEKIY  KPHCTAUIMYECKUM
CTPOCHHEM BeEIIeCTBA M €ro (hU3NIECKHUMU
CBOICTBaMU.
Cocmasnsamo ¢dhopmysl OMHAPHBIX
COCJIMHEHUH TIO BAJCHTHOCTH M HAXOOUMb
BaJICHTHOCTH 3JIEMEHTOB 1o (dopmyie
OMHAPHOTO COETMHCHUSI.
Hcnonvzosamo MaTepHaJILHOE
MOJIEIMPOBAHNE
60 Merannuueckast | Merajimudeckass XuMu4eckas cBs3b W | OObsicHsmb, 4YTO TaKOe MeTaJTuecKast
XUMHYECKas MeTaJUTHYecKas KpUCTaJUTMYECKas | CBA3b.
CBSI3b pemérka. CpoiicTBa BemecTB ¢ 3TuUM | Cocmasnsime CXEMBI 00pazoBaHus

TMOOM  pemi€tkd. Enunas
XHUMHAYECKUX CBSI3EH.
Jdemonctpauun. Buneodparmentsr u
craigel «Metanandeckas XuMHIecKas
cBa3b». Komtekiusg «MeTauisl 1
CILIaBbI».

JlaGopaTopHble onbITHI. 29.
H3rorosieHne Moaelu,
WLTIOCTPHUPYIOIICH 0COOCHHOCTH
METAITNYCCKOM CBI3H

prupoaa

METAJUIMYECKON XUMHYECKOH CBS3H.
Hcnonvb306ams 3HAKOBOE MOJICITUPOBAHHUE.
Xapaxmepuzoeams MEXaHU3M 00pa30BaHUS
METaJNIMYECKOU CBSI3U.

Onpedensmy THN XUMHYECKOH CBSA3M IO
(dhopmysie BelecTBa.
Ilpusooums  TpuMepHI
METAJNIMYECKON CBSI3BIO.
Yemanasnueams TpUYUHHO-CIICICTBEHHBIC
CBSI3U MEXKJYy COCTaBOM BEIIECTBA U BUIOM
XHMHUYECKOU CBSI3U, MEXITY METAIINYECKON

BCIICCTB C
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CBA3bI0 U KPUCTANIMYCCKUM CTPOCHUCM

BEILECTBA,  MEXKAY  KPUCTAIMYECKUM
CTPOGHHEM BeIIeCTBa M €ro (hH3MYECKHUMH
CBOMCTBaMHU.
Hcnonvzosamo MaTepuaIbHOe
MOJICTTUPOBAHUE
61 Cremnenb Crenenp OKUCJICHHUS. CpaBuenne | Ob6vscHamb TIOHATHUS «CTeTeHb
OKHUCJICHUS CTETIEHW OKHUCIIEHHS ¥ BAJIEHTHOCTU. | OKHUCIICHUS», «BaJICHTHOCTH.
IIpaBuna pacuéra crenenell okucienus | Cocmagiamo (hopmybr OMHAPHBIX
1o GopMynaM XUMHUECKUX COEIUHEHUN | COeAMHEHHI HAa OCHOBE O0IIEero crocobda ux
Ha3BaHUMU.
CpasHusamev 6a1eHMHOCMb W CTEIeHb
OKHICITICHHS.
Paccyumvleame CcTENIEHN OKWCIEHUS TIO0
(hopMynamM XMMHYECKUX COETMHEHUN
62 OxucnutenbHO- | OKUCIUTENHHO-BOCCTAHOBUTENBHBIC Obvsicusimp ~ TIOHATUSL ~ «OKUCIIUTENBHO-
BOCCTAaHOBHUTEN | PEAKIIHH. BOCCTaHOBHTEJIHHBIE peaxium,
bHBIE PEAKIINH Onpenenenne CTeNeHeW  OKUCICHUS | «OKHCIUTEIbY, «BOCCTaHOBUTEIHY,
JJIEMEHTOB, OOpAa3yIOIIMX  BEIIECTBA | «OKHCICHHE», BOCCTAHOBIICHHEY.
pasHbIX KiaccoB. Peakmuu wmoHHOro | Knaccuguyuposams XMMUYECKHE PEaKIU
oOMeHa u OKHCITUTENIbHO- | IO  MPU3HAKY  W3MEHEHHS  CTeleHer
BOCCTaHOBHTEIHHBIE pEaKLUMU. | OKHCICHHUS SJIEMEHTOB.
OxkucIuTeNnb Y BOCCTAHOBUTENb. | Onpedensimo OKHUCJIUTETh u
Oxwucrnenue " BOCCTaHOBIIEHHE. | BOCCTAHOBUTEINb, TMPOIECCH OKHUCICHUS U
CocraBnenne YPaBHEHUI | BOCCTaHOBICHHS.
OKHUCJIUTEIEHO-BOCCTAHOBUTEIIBHBIX Hcnonv3osams 3HAKOBOE MOJIENIMPOBAaHUE
peakuuii METOJOM 3IEKTPOHHOrO
Oananca
JdemoHcTpanum. Bsaumonelicteue
LMHKAa C CEpOH, COJSHOW KHUCIOTOMH,
xaopugom memu(ll). Topenne maruus.
Bsaumoneiicteue XJIOpHOU
U CEpOBOAOPOAHON BOIBI
63 O6o0menne u cucreMaTusanus 3HaHUM mo TemaMm «llepruonnyeckuii 3aKOH W MEPHOJAUYECKAsl CHCTEMa
xumuueckux anementoB J[. . MenneneeBa. CtpoeHue atoma» U «XuMudeckass cBA3b. OKHCIUTEIHHO-
BOCCTaHOBHUTEILHBIC PEAKIIAM
64 Koumponvnas paboma mo temam «llepmonnyeckuii 3aKOH M TMEPHOAUYECKAS CHCTEMA XHUMHYECKHUX
anementoB J[. WM. MenneneeBa. CtpoeHne artoma» © «XuUMHYeCKass CBs3b. OKHCIUTEIHHO-
BOCCTAHOBHTEIHHBIE PEAKITIID)
PezepeH | 41
oe

BpeMs
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9 KJIACC

(2 u B Hememo, Bcero 68 1.)

Homep XapakTepucTHKa OCHOBHBIX BH/10B
ypoKa Tema ypoka Ocrosroe conepikanue NAeSITeJILHOCTH YyYaimuxcs (Ha ypoBHe

n/n ypora y4eOHBIX AeiicTBHIA)

IHoBTO
peHue
"
000011
eHue
cBe/leH
Uil o
Kypcy
8
KJacca
Xumuy
ecKue
peaki
uu (5

1)

1 Knaccuduxkarst Bunapueie coemunenusi. Okcuabl | Xapaxmepuz06amb OKCHUIBI, TUAPOKCHIBI
HEOPTaHHYECKUX coneoOpasyromiue u | (ocHOBaHus, aM(pOTEpPHBIC THUAPOKCHUJIBI,
BEIIECTB U UX HeconeoOpasyrone. ['MAPOKCHUABL: | KUCIOPOACOAEPKAIINE KUCIOTHI) U CONU
HOMEHKJIATypa OCHOBaHWUS, aM(OTepHBIC | 10 IUIaHYy.: COCTaB, CIIOCOOBI 0Opa30oBaHHS

TUAPOKCUIBL, Ha3BaHUM, XapaKTEpHbIE CBOMCTBA U
KHCJIOPOJICOACPKAIIME  KHUCIIOTHI. | TMOJMy4YeHHE.
CpenHue, KuCIble, OCHOBHBIE, | Kiaccuguyuposamo OKCHJIBI,
KOMITJIEKCHBIE COJIH. ruapokcuapl  (OcHOBaHHs, am(OTepHbIE
Jemoncrpanun. O3HAKOMIICHHE C | THAPOKCHIIBI, KHCIIOPOJICO/Iep KAl
KOJUIEKIIASIMU METAIJIOB U | KUCTIOTBI) M COJM MO  Pa3IHYHBIM
HemeTayuioB.  O3HAKOMJIGHHE € | MPH3HAKaM.
KOJUIEKIIUSAMU OKCHUJIOB, KUCIIOT U | Ymemb TOATBEPXKIATh XapaKTEPUCTHKY
coiei OTHENbHBIX  MPEACTaBUTEIEH  KJIACCOB
HEOPTraHWYECKUX BEIIECTB YPABHEHUSMHU
COOTBETCTBYIOIUX PEAKIIUH.
Packpvigams ~ reHeTHUECKYIO  CBS3b
MEXIYy  KlaccaMH  HEOPraHWYeCKUX
COEIMHEHU N
2—3 Knaccuduxarst O00011eHNE CBeICHUH o | Obwacuame HOHATHSA «XAMHUYECKas
XUMHUYECKUX XUMHYECKUX peaKIusX. | PeaKIus», «pEaKIu  COCMUHEHHS,
peakuii mo Knaccuguxanus XUMHUECKUX | «PEaKIMH  Pa3IOKECHUS, «peaKIH
Pa3IUYHBIM peakuui o pa3IMYHBIM | OOMEHaY, «peaxIuu 3aMEIICHUS,
OCHOBaHUSIM OCHOBaHUSIM: TI0 COCTaBY W YHCIY | «pEaKiuu HeWTpaIu3aumy,
pearupyronmx ¥u  00pa3yIolHuXcs | «IK30TePMUYECKUE peaxymy,
BEIIEeCTB, MO TeruioBoMy 3(hdekry, | «3HA0TepMUYECKHE peaxum,
M0  arperaTHoMy  COCTOSIHUIO | «OOpaTHMBIE pEaKIun», «HeoOpaTHMbIe
pearupyronmx BEIIECTB, 0 | PEaKITUm, «OKHCITUTEILHO-
o0paTUMOCTH, TIO  HM3MEHEHHIO | BOCCTAHOBHUTEIbHBIC peakmumny,
CTEIICHEH OKHUCIIEHUS JJIEMEHTOB, | «TOMOTEHHBIE PEAKINHY, «TeTepPOreHHBIE
IO UCTIONIb30BAHUIO KaTaM3aTopa. | PEakiun», «KATATUTHYSCKUE PEaKIUny,
JlaGopaTopuble  onbITHL. 1. | «HEKaTaTUTHYECKUE peaKIumy,
B3zaumoneiictBue aMMHaKa U | «TEIIOBOM s dexr XUMHUYECKOU
XJIOPOBOJIOPO/IA. 2. Peakiust | peakuum.
Helitpanu3anu. 3. HaOmronenue | Knaccuguyuposamo XUMHUYECKHE
TemIoBoro  3ddexra  peakUuy | peaKIH MO Pa3THYHBIM OCHOBAHUSIM.
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HeHTpanu3aIuy. 4.
B3aumoneiicTBue cepHOM KHUCIOTHI
c OKCHJIOM memu(ll). 5.
Paznoxenue mepokcuaa BOIOpOAA
C TIOMOIIIBIO KaTaja3bl KapTodes

Onpeoensimo OKHUCJIMTEID u
BOCCTaHOBHTEJIb, HPOLIECCHl OKUCIICHHUS U
BOCCTAHOBIIEHHSL.

Habmooams W onucvieams  peaknuu
MEKAy  BEIIECTBAMH  C  [TOMOIIBIO
pycckoro (pomHOro) sI3bIKa H  SI3bIKA
XUMHH

ITonsTue o
CKOPOCTH
XHUMHAYECKOM
peakuuu. Katamus

IlonATHE O CKOPOCTHM XMMHUYECKOU
peakuuu. PakTOphl, BIUAIOMINE HA
CKOPOCTh XHMMHYECKHX pPEeaKIIuii:
MpUpPOJa PEarupyroliux BEIIECTB,
UX KOHLEHTpAaLMs, TeMIepaTypa,
IUIOIIATh COTPUKOCHOBEHUS,
Hanmuue katanuzartopa. Karamus.

JemoHcTpanmu. 3aBHUCHUMOCTH
CKOPOCTH XUMHUYECKON PEaKIUU OT
OPUPOABl PEATUPYIOUIUX BELIECTB.

3aBUCHMOCTD CKOPOCTH
XMMUYECKOH peakuud OT KOH-
LIEHTpalu pearupyromux

BEIIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMHYCCKON PEaKIuu OT IUIOIIAIU
COIIPUKOCHOBEHHS  Pearupyromnx
BELIECTB («xwmsi CITOi»).
3aBUCUMOCTh CKOPOCTH XHWMHYe-
CKOM peaklMu OT TeMIIEPaTypbl
pearupyronmx BemecTs.

JlabopaTtopHble ONbITHI. 6.
3aBUCHUMOCTD CKOPOCTH
XUMHUYECKON PEAKIUU OT MPUPOLBI
pearupyoumx BEILIECTB Ha
IpUMepe B3aUMOJICICTBUS
pacTBopoB THOCynb(ara HATpHUs U
xjmopuna  Oapusi, THOCYIb(aTa

HAaTpUS W COJITHOM KHCIOTBL. 1.
3aBUCHMOCTD CKOPOCTH
XUMHYECKON PEaKIUU OT IPUPOIBI
METaJUIOB IIPU UX B3aMMOJICHCTBUU
C COJSHOM Kucioron. 8. 3aBucu-
MOCTh  CKOPOCTH  XMMHUYECKOH
pEeaKIuu OT MPHUPOIBI KHUCIOT MpPHU
B3aMMOJICHCTBUM HX C Kele30M. 9.

3aBHUCHUMOCTD CKOpPOCTH
XUMHUYECKOU peaxkuuu oT
temrepatypsl. 10.

3aBUCHMOCTD CKOpOCTH
XUMHUYECKON peakuuu oT
KOHIIEHTpaIIH pearupyrommx
BEIIIECTB. 11. 3aBUCUMOCTD

CKOPOCTH XHMHYECKOH peakluu OT
IUIOIIA M CONPUKOCHOBEHHS pea-
TUPYIOIINX BEIIIECTB. 12.
3aBHUCHUMOCTD CKOpPOCTH
XUMHYECKONW pPEeaklIuu OT HaJU4dus
KaTanu3aTopa

ObvsicHamb, 4TO  TaKOE  «CKOPOCTh
XUMHYCCKOU PEaAKIIUU.
Apeymenmuposamuo BBIOOD SITMHUII
nzMepenus Vp.

Yemanasnusamo MIPUIHHHO-
CJIC/ICTBEHHBIC CBSI3M BIIMSIHUS PA3ITUYHBIX
(bakTOpOB Ha CKOPOCTh XHMMHUYECKHX
peaKIu.

Habniodoams wu  onucvligams  peaknuu
MEKIy  BeIecCTBAMH C  MOMOIIBIO

pycckoro (pOAHOrO) sI3bIKA M SA3BIKA
XUMHH

IIpo6ooums  OMBITHI, TOITBEPKIAIOIIHIE
3aBUCHMOCTb  CKOPOCTH  XHMHYECKOM
PEaKIMK OT Pa3InYHbIX (HAKTOPOB

XumMuu
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€CKHue

peak
UM B
pacTBo
pax
(10 w)
6 Onektponutuiecka | [lonsiTme 00 snexTponutudeckoit | Xapaxmepusoeams TTOHATHS
sl TACCOLIMAITHS JUCCOIMALIMU.  ONEKTPOIUTBl U | «AIEKTPOIUTHUYECKAS JTUCCOITHATIHSD,
HEDJIEKTPOIHTHI. MexaHu3M | «QIEeKTPOIUTHI, «HEITEKTPOIUTHD.
JUCCOLMALIMM  DIIEKTPOJIMTOB ¢ | Yemanasnusams NPUYUHHO-
Pa3sIUYHBIM  XapakTEpOM  CBA3H. | CIENCTBEHHBIE CBSI3W MEKIY IMPUPOIOH
Crenenp IEKTPOIUTUUECKOH | 3IEKTPOIUTA u CTETIEHBIO ero
muccormanni. CuibHBIE M cnalOble | AHCCOLUAIIUH.
BIEKTPOIUTHIL. Yemanasnusamo TIPAYUHHO-
JdeMoHcTpanum. UcnpiTanme | CICACTBEHHBIE CBS3M  MEXAY  TUIIOM
BEIIECTB M HX pPACTBOPOB HA | XUMHYECKOH CBSI3M B DJEKTPOIUTE U
BJIEKTPOIIPOBOJHOCTh MEXaHH3MOM €0 JTUCCOIUAIINH
JlaGopaTopHbrii OMBIT. 13.
Hucconunarus cia0bIX
AIEKTPOITUTOB Ha npuMepe
YKCYCHOM KMCJIOTBI
7 OcHoBHBIC OcHOBHBIC TIONOXKEHUS Teopuu | Xapakmepuzoeams TOHITHS  «CTEIEHBb
TTOJIOK SHHS AIEKTPOIUTHUCCKON TUCCOLMAINH. | TUCCOIMAINIDY, «CUIBHBIC JICKTPOIUTHD,
TEOpUH Krnaccupukamust HOHOB © WX | «CHa0bIe  DJICKTPOJIUTHI»,  «KATHOHBI»,
ANEKTPOJIUTHYECKO | CBOWCTBA. KHUCIIOTHI, OCHOBaHUS U | «@HHUOHBDY, «KUCIOTBI», «OCHOBAaHHUS»,
U Tuccolanuy coJm KakK DIIEKTPOIHTEHL. | «COIM. Cocmasnsime ypaBHEHUS
(T ) Wx xmaccupukarnms 1 | 3JEKTPOITUTHYECKON JTUCCOLIHAITHH
JIFCCOIMAITHS, KHCJIOT, OCHOBAHHUM 1 COJICH.
JdemoHcTpannu. 3aBUCUMOCTb | Hnniocmpupogams TpuMepaMu OCHOBHBIE
BIEKTPOIIPOBOJHOCTH YKCYCHOU | TIOJIOKEHHUSI TEOPHH DIIEKTPOIUTHICCKOM
KHUCITOTHI oT KOHIIEHTPAIIUH. | JUCCOIMAIINU.
JIBrkeHue OKpalleHHBIX WOHOB B | Paziuuams KOMIIOHEHTHI JO0Ka3aTeNbCTB
ANEKTPUIECKOM TI0JIE (Te3smcoB,  aprymMeHTOB ©  (OpPMBI
JI0Ka3aTeNIbCTBA)
8—9 | Xumuueckue Obmme XuMHYeCKHE CBOWCTBa | Xapakmepuszoeams OOUIME XHMHUYECKHE
CBOWCTBa KHCJIOT KUCIOT:  U3MEHEHHUE  OKPACKH | CBOMCTBA KHUCIOT C TMO3ULUNA TEOpUHU
KaK 3JICKTPOJIUTOB | MHAWKATOPOB, B3aWMOJIEMCTBHE C | SJEKTPOIMTHYECKOMN THCCOIHAITHH.
MeTaJUTAMH, OKCHJIAMU u | Cocmagnsams MONEKYISPHBIC, TONHBIE U
TUAPOKCUIAMHU METaJJIOB U | COKpaméHHbIC MOHHBIC ypaBHEHUS
consiMu. MoJeKyIspHbIE M UOHHBIE | pEaKIUi C y9acTHEM KHCIIOT.
(momHBIE u COKpAIEHHBIC) | Apeymenmuposaniv BO3MOXXHOCTb

YPaBHEHUS PeaKkUHH. XUMHUYECKUI
CMBICJI COKpAIlIEHHBIX ypaBHEHUH.
VYenoBuss NpOTEKaHHWS — peakuuu
MEXKJy DJIEKTPOJIUTAMH JIO KOHIIA.
Ps1 akTHBHOCTH METaIIoB.

JlaGopaTopubie  ombIThl. 14,
W3meHeHre OKpacKH WHIMKATOPOB
B KUCJIOTHOW cpezae. 15. Peaknus
HEWTpalu3alMd pacTBopa MIENOUd
pasmUYHBIMH  KucCioTamu.  16.
IMonyuenne ruapokcuna meau(ll) u

MIPOTEKAHUS PEAKIUN C y4aCTHEM KHCIOT
Ha OCHOBE TmpaBWia bepromie um psma
AKTHBHOCTH METAJITIOB.

IIpo6odums  ONBITHI, TTOATBEPIKIAAIOIINE
XUMHYECKHE CBOMCTBA KHCJIOT, C
coOIroIeHIeM TIpaBHII TEXHUKHA
0€30IaCHOCTH.

Habarooams 1 onucwvigams peaxkimmu ¢
YYaCTHEM KHCJIOT C IIOMOIIBIO PYyCCKOTO
(pomHOTO) S3bIKA U SI3bIKA XUMUHU
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ero B3aMMOJICHCTBHUE C
pPa3IUYHBIMH ~ KUCJIOTaMHU. 17.
BzauMopelicTBe CHUIBHBIX KHCIIOT
¢ okcumom wmeau(ll). 18—20.
BzaumopeticTBue KHCJIOT c
METaJIaMH. 21. KauecTtBenunas
peaKIms Ha KapOOHAT-HOH.
22. Tlonmy4enue CTYIHS
KpEMHHEBON KHUCJIOTBHI.
23. KayecTBeHHass  peakius  Ha
XIJIOPH]I- WK CYb(aT-nOHBI

10 XumHueckue Obmme xumuyeckue cBoiictBa | Cocmasnsams MONEKYISPHbIE, TONHBIE H
CBOMCTBA miesouei:  B3aMMOJECHCTBHE  C | COKpAIlIEHHBIE VOHHBIE ypaBHEHUS
OCHOBaHMM KaKk KHCIIOTaMH, OKCHJAMH | peakIil C y4aCTHEM OCHOBAHHH.
3JEKTPOIIUTOB HemeTayuioB,  comsamu.  OOmme | Apeymenmuposamy BO3MOXHOCTb

XUMUYECKUE CBOMCTBA | MPOTEKAHUSI  peakUud C  y4yacTHUEM
HEPaCTBOPUMBIX OCHOBAHUM: | OCHOBaHHMH Ha OCHOBE IIpaBuia beprouie.
B3aMMOJCHCTBUE C  KHUCIOTaMH, | [[po6odums OIBITHL, MOATBEPXKAAIOIINE
pa3i0)KeHue NPU HarpeBaHUU. XUMUYECKUE CBOMCTBA OCHOBAaHUH, C
JlagopaTopHble  ombIThl.  24. | coOnromeHueM TIPaBHII TEXHUKH
W3menenne OKpacku HMHIMKATOPOB | O€30IMaCHOCTH.
B LIEITOYHON cpene. 25. | Habmooams W onucvléams Peakiuu C
BzaumonelictBue  mienouei C | y4aCTUE€M KHCJIOT C MOMOUIBIO PYCCKOIO
YTJIEKUCIBIM ra3oM. 26. | (pOAHOTO) S3BIKA U SI3bIKA XUMUHN
KauecTBeHHast peakuus Ha KaTHOH
ammonus. 27—28. Ilomyuenue
ruapokcuaa  meau(ll)  uw  ero
pazioxeHue
11 XUMUYECKHE OO01Me XUMUYECKUE CBOHCTBA Xapaxmepuzoeamv 00IIME XUMHUECKUE
CBOIICTBaA coJieit CPEIHUX COJIEN: B3aUMOJCHCTBHE C | CBOICTBA COJIEW C TO3ULUM TEOpUHU
KAaK 3JIEKTPOJIMTOB | KUCJIOTAMH, IIENOYaMH, COJIIMU U | 3JIEKTPOJIMTHYECKOH TUCCOLUALINH.
MetajutamMu. B3anmoneiictBue Cocmasnsams MONEKYNSIpHbIE, TOJHBIE U
KHCJIBIX COJIEH CO LIeT0YaMHu. COKpaléHHbIE HOHHBIE YpaBHEHHUS
JlaGopaTopubie  ombIThl.  29. | peakiuii C y9acTHEM COJIEH.
B3aunmoneiictBue kapOOHATOB ¢ | Apeymenmuposamy BO3MOKHOCTb
KHCJIOTaMHU. 30. [Mony4yeHue | mpoTeKaHusl peaKIUi C ydyaCTHEM COJiei
ruapokcuga  kenesa(Ill). 31. | Ha ocHOBe mpaBwmia beproiie.
B3aumoneiicteue )Kenesza ¢ | [IposoOumb ONBITHI, TOATBEPIKIAIOIINE
pactBopoM cyibgara meau(ll) XUMUYECKHE  CBOWCTBA  COJIEH, c
COOITIOZICHUEM MpaBuII TEXHUKH
0e3011acHOCTH.
Habmodams WM onucvliéams pPeakluu ¢
Y4acTHEM COJIEH C MOMOUIBI0 PYCCKOrO
(ponHOro) s3bIKa U S3bIKa XUMHH

12 ITonsitue o I'uaponus KaK oOMeHHOe | Ycmanaenueams  3aBHCUMOCTb — MEXIY

TUAPOJIA3E CONEN B3aUMOJCHCTBUE COJIEH C BOJOMW. | COCTABOM COJM M XapakTepoM  eé
I'unponus COJH CHJIIBHOIO | THPOJIH3A.
OCHOBaHMS M CHabOH KHCIOTHL. | AHanuzuposams CPelay pacTBopa COIU C
I'uaponus COJH c11aboro | MOMOIIBI0 HHANKATOPOB.
OCHOBaHMs W CHJIBHOM KHCIIOTHL. | [IpocHo3uposams TUT TUIPOIH3a COIHM HA
Bonoposuerit mokaszarens (pH). OCHOBE aHaju3a ¢€ (opMyIIbl
JdeMoHcTpanum. Omnpenenenne
XapakTepa Cpeabl B pacTBOpax
conei

13 Ipaxmuueckas CBoiicTBa  KUCIIOT, OCHOBaHWH, | Ymems» oOpamaTtbcs ¢ gabopaTopHBIM
paboma 1. | okcuaoB M coneil B cBeTe Teopuu | 000pyIOBaHUEM W HarpeBaTeIbHBIMH
Pemenne UIEKTPOIUTUYECKON Aucconanuy | npudopaMy B COOTBETCTBUU C IPAaBUIAMU

OKCIICPUMCHTAJIbH

U TIpEACTaBICHUH 00

TEXHUKU 0€30IMaCHOCTH.
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BIX 3a/Ja4 II0 TeEME
«DNEKTPONUTUY EC
Kasi TUCCOIAAIIHSDY

OKHCJIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX

Habnodams cBONUCTBA 3IIEKTPOIHUTOB.
Habniodams M onucvigamv peakuuu ¢
y4acTHEM OJIEKTPOJIUTOB C ITOMOIIBIO
€CTECTBEHHOT0 (PYCCKOro WM POJHOTIO)
SI3bIKA M SI3bIKA XHUMHU.

Dopmynuposamn BBIBOJIBI o
pe3yibTatam MPOBEIEHHOTO
JKCIIEpUMEHTa

14 O0001IeHNEe U CUCTEMAaTH3aIUs 3HAHUN 110 TeMe «XUMUYECKHE PEAKIIMK B PACTBOPAX JJICKTPOITUTOBY

15 Konmpoavnas paboma 1 no reme «XUMHUECKHE PEAKIIMH B PACTBOPAX MIECKTPOIUTOBY

Hemer

aAJLTbI

U UX

COeNH

eHusl

(25 v)

16 Oo6mas CrpoeHne atoMoB HeMeTaUIOB W | OObsicHAMb, YTO TAKOE HEMETAILIbI.
XapaKTepUCTHUKA UX TOJOXEHUE B TEPUOANYECKON | Xapaxmepuzosamo XUMHYECKHE
HEMETAaJIOB CUCTEME. Psn | omeMeHTBI — HEMeTalulbl U CTPOCHHE,

AIEKTPOOTPULIATEIHFHOCTH. (u3nyeckue W XMMHUYECKHE CBOMCTBa
Kpucranmmueckue PEmETKH | IPOCTHIX BEIIECTB — HEMETAJIOB.
HEMETAJUIOB — TPOCTBIX BelecTB. | OObACHAMb 3aBUCUMOCTh OKHCIUTENBHO-
dusnyeckKre CBOMCTBA | BOCCTAHOBUTEILHBIX CBOWCTB (vm
HeMeTaiioB. OOIIMe XUMHUYECKUE | npedcKasvbléamb CBOWCTBA) DIEMEHTOB-
CBOICTBA HEMETAJUIOB. | HEMETAIIOB OT HMX  [OJIOKEHHUS B
OKHCITUTENFHBIC U | IEpUOINYECKON CHUCTEME XUMHUYECKHX
BOCCTAHOBUTEJILHBIC. anemenToB J[. 1. Menneneena.
JdemoHcTpanuu. Komnexuus | Yemanasaueamp MIPUYUHHO-
HEMETAaJUIOB. Monenu | CIENCTBEHHBIE CBSI3M MEXKIY CTPOCHUEM
KPUCTAIDTHYECKUX pEemETOK | aToMa, XWMHYECKOH CBS3BIO, THIIOM
HEMETAJIJIOB! aTOMHBIE U | KPUCTAJUIMYECKON DPELIETKM HEMEeTalljla U
MOJIEKYIISIPHBIE. O30HaTOp ® | €r0  COGAWHEHWH ©  (UINIECKUMHU
MPUHIUIBI ero paborel. ['opeHue | cCBOMCTBAMH JAHHOTO HEMeTallla M ero
MIPOCTHIX BEIIECTB — HEMETAJIOB. | COSIAMHEHUH.
cepsl, pocdopa, 1peBecHoro yrisi | [Jokazwleams OTHOCUTENBLHOCTD MOHITHN
«METAI» U «HEMETaJLIDY

17 Oomras l'anorensl, crpoeHue ux atoMoB U | Xapaxmepusosams CTpPOCHHUE,
XapaKTepHUCTHUKA MOJICKYJI. Dusnyueckue U | pu3nyeckue U XMUMHYECKHE CBOWCTBA,
anementoB VIIA- XMMHYECKUE CBOWCTBA TalIOTEHOB. | TIOJYYEHHWE M TPUMEHEHHE TalloTeHOB B
TPy — 3aKOHOMEPHOCTH W3MEHEHHS | TIaHe obero, 0COOEHHOT'0 u
rajoreHoB CBOICTB rajlor€éHOB B 3aBUCHUMOCTHU | €AUHUYHOIO.

oT ux TTOJTOXK CHHST B | Yemanasmeamo MPUYKUHHO-
MIEPUOIUYECKON CUCTEME. | CIIECTBECHHBIE CBS3M MEXKIY CTPOCHHUEM
Haxoxnenue rajoreHoB B OpUPOAE | aTOMa, XHUMHYECKOHW  CBS3BIO, THIIOM
U UX TosydyeHue. buosorndyeckoe | KpUCTAIUIMUECKONH PEIIETKH Yy TajOreHOB
3HAYCHUE u NPUMEHEHNE | 1 (U3MYECKMMA U XUMHYECKUMHU
rajoreHoB. CBOMCTBaMH ATHX BEIIECTB
JdeMoHcTpanum. O6pa3siubl

rajoreHoB — IMPOCThIX BEIIECTB.

B3auMmoneiicTBue  TaJIOr€HOB €

MeTajllaMUi. BbITECHEHHE XJIOpOM

OpoMa WM HOJa U3 PacTBOPOB HMX

conet

18 CoenuHenust l'anorenoBonopo/Ibl u | Xapakmepuzosams ¢ WCIOIH30BAHUEM
rajoreHOB COOTBETCTBYIOIIIME WM KHCIIOTHI: | pycCKOro (pOJHOro) s3blka W s3bIKa

TJIaBUKOBAs,
OpOMOBOIOPOHAS,

COJISTHAas,

XHUMHH COCTaB,
XUMHUYCCKHEC

¢dusnueckue u
CBOMCTBa, TIOJIyYCHHE U
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HMOJ0BOJOPOIHASL. I'amoreHuabI.
KauecTBenHnIe peakuu Ha
raJIoreHu/I-HOHBI. [IpumeneHne

COEMHEHUH TajJOre€HOB.
JdemoHcTpanus. Konnexuus
MPUPOIHBIX COSTUHEHHUM XJI0pa.
JlaGopaTopHblii onbIT. 32.
Pacno3naBanue rajgoreHu1-uOHOB

MPUMEHEHHE COCMHEHUI TalOreHOB.
Hazvieams coeqWHEHHS TaJOreHOB 110
thopmyne u cocmagnames HOPMYIBI O UX
Ha3BaHHIO.

Yemanasnueamo PUYUHHO-
CJIC/ICTBEHHBIC CBS3M MEXKIYy XUMHUYECCKON
CBA3bI0 WM THIOM  KPHUCTATHUECKOM
PELIETKH B COCAMHEHHSIX TallOrCHOB H
(u3HUECKUMHU u XUMUYECKUMU
CBOICTBAMHM 3THX BCIIIECTB.

Ilposooums, HabnOOame W ONUCHIEAMb

XAMUYECKUH AKCIIEPUMEHT j5(0)
pPACIO3HABAHMIO  TaJIONCHUI-HOHOB  C
coOmoaeHIEM MPaBUII TEXHUKH
0€e30IacHOCTH.

Buinoansames  pacd€rbl MO0 XUMHYECKUM
¢bopMynaM W ypaBHEHHUSM  PEaKIHH,
MPOTEKAIOMNUX C Y4YacTUEM COEAMHEHUH
rajoreHoB

19 Ipaxmuueckast ConsiHass KHUCIIOTAa Kak CWIBHBIA | Yumems oOpamaTtbes ¢ mabopaTopHbIM
paboma 2. ANEKTPOSUT. TuUNHMUYHBIE peakiuu | 00OPYJOBAHMEM U  HArpeBaTebHBIMU
Wzydenne cBOMCTB | KHUCIOT, XapakTepHBIC ISl COMSHON | MpUOOpaMU B COOTBETCTBUU C MPABHIIAMHU
COJISTHOM KHMCJIOTBI KMCJIOTHI: B3auMOEHUCTBHE ¢ | TexHUKM O0€30IaCHOCTH.

METaJJIAMH, OCHOBHBIMH u | Habmooams CBOWCTBA 3JCKTPOJIUTOB U
aM(OTEepPHBIMH OKCHUJaMH, | TIPOUCXOMASAIINX C HUIMH SBIICHHM.
OCHOBaHMSIMH H  aMmorepHbIMU | Habmiooambs W ONUCHI6AMb PEAKIUH C
TUAPOKCUIIAMH, COJISIMU. | yJaCTHEM DJIEKTPOJIUTOB C IOMOIIBIO
KauecTBeHHas peakuus Ha XJIOPUA- | pycckoro (pOIHOrO) s3bIKA H  s3bIKa
HOH XUMHH.

Dopmynuposamn BBIBOJIBI o

pesyibTaram MPOBEAEHHOTO

JKCIIEpPUMEHTA

20 Oomas OO11as xapakTepuCTHKa AIEMEHTOB | Jlagamb OOIIYIO XapaKTEPUCTHKY aTOMaM,
XapaKTepUCTUKA VIA-rpymmel. Cepa B ipupoziec U €€ | MPOCTBIM  BEIIECTBAM H  COSAMHEHUSIM
anemeHToB VIA- MOJTyYeHHE. ANITOTpPOITHBEIE | XaIbKOTEHOB B 3aBHUCHMOCTH OT HUX
IPYIIbl — MOIU(pUKALIMKA  Cepbl W WX | MOJIOXKEHHS B NIEPUOINICCKON CUCTEME.
xanbkoreHoB. Cepa | cBoiicTBa. XuMUYeCKUE CBOWCTBA | Xapakmepuszo08amubCTPOCHUE,

cephl U € MPUMEHEHUE. AJUIOTPOITNIO, (PU3UYECKUE U XUMHUYECKHE

JdemoncTpannu. B3aumonelictBue | CBOWCTBA, MOJIYYEHUE M NPUMEHEHUE

cepol ¢ MeTtayiamMu. ['opeHue cepel | cepel.

B KHCIIOPOJIE Yemanasnusamo MIPUYNHHO-
CIICJICTBEHHBIE CBS3M MEXKIY CTPOCHHEM
aToMa, XUMHYECKOW CBSI3bIO, THUIIOM
KPHUCTAJUIMYECKON PEIETKU cepbl U €€
(buznueckumMu u XUMAYECKUMU
CBOMCTBaMHU.

Buinonnames  pacd€rel MO  XUMHYECKUM
dbopMynaM M ypaBHEHHSM PEaKIHid,
MIPOTEKAIOIINX C YYACTHEM CEPBI.
Ilposodums, Habmooams U ONUCLIBAMD
XUMHYECKUI 3KCIEPUMEHT 0 TOPEHUIO
cepbl Ha BO3JyXe H B KHUCIOpOIE C
coOIroIeHreM TIPaBHII TEXHUKH
Oe3omacHOCTH

21 CepoBonopon u CepoBonopon: cTtpoenue | Xapakmepuszoeams C HCIONB30BAHUEM
CyIb(pUIBI MOJICKYJIBI, ¢dusnyeckue U | pycckoro (poaHOro) s3bIka W SI3BIKA

XMMUYECKUE CBOMCTBA, IOJIydCHUE
n 3HaueHue. CepoBogopogHas

XUMHHU CcocCTas, (1)I/I3I/I‘ICCKI/IG )41
XHUMHUYCCKHEC CBOﬁCTBa, IMOJIyUYCHUC U
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kucnora.  Cympuasl ©u  uX
3HaueHue. JIIoMHUHO(OPEI.
JdemoHcTpanum. Komnekuus
cynbpuaHbix pya. KadecTBeHHas
peaxius Ha Cynb(UA-HOH

TIPUMEHEHHE COCTUHEHUH CEPhl B CTEIICHH
OKMCIICHUS —2.

Hasvieams coemuHeHUS Cepbl B CTCIICHU
okucieHus —2 1o hopmysie u cocmagiame
(hopMyI Bl IO X HA3BAHHIO.

Cocmasnsims MOJNEKYISIPHBIE W HWOHHBIE
YpaBHEHUS peakiuii, XapaKTepHU3YIOIIHe
XUMHUYECKUE CBOWCTBA COCAMHEHUN Cephl
B CTEIIEHU OKHCIIECHUST —2.

Onucwieamo IIpOIECChI OKHCJICHUA-
BOCCTaHOBJICHHA, onpeéeﬂﬂmb
OKHUCJIUTCIIb n BOCCTaHOBHTCIIb nu

cocmaenams  JJCKTPOHHBIN  OajllaHC B
peaKkmusaX C y4acTHEM Cepbl B CTENEHH
OKHCIIEHUS —2.

Yemanasnuseamo TIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY XUMUYECKOU
CBS3bI0 U THUIIOM  KPUCTALTUYCCKON
pemETKH B COCAMHEHUAX CEPBl W
(nznueckumMu H XUMHYECKUMHU
CBOMCTBAMHM dTHX COSAUHCHUI

22 Kucnopomusie Okcun  cepwi(lV),  cepuuctas | 3anucvieams (HOPMyIbl OKCHIOB CEpBI,
COEIMHEHHUS Cephl | KUCIOTa, cyabpuThl. KauecTBeHHAs | Hazvigamb WX, ONUCHIGAMbL CBOWCTBA Ha
peakuus Ha CyIb(QHUT-HOH. OCHOBE 3HaHHIA O KHCIIOTHBIX OKCHIAX.
Okcun cepoi(VI), cepras kuciora, | Xapakmepuzosams € WUCIOIb30BAHUEM
cynb(darsl. KpucramnoruapaTsl. | pycckoro (pomHOro) s3pika W SI3bIKA
KauectBennas peaxius Ha | XUMUH COCTaB, ¢duznueckue u
CyJb(aT-HuoH. XUMUYECKUE CBOWCTBA CEPHOM KHUCIOTHI
Jdemonctpanun. OOeciBeunBaHue | KakK dJIEKTPOIUTA.
OKpallleHHbIX TKaHed u 1BeroB | Cocmasnsams MONEKYSIpHbIE W WOHHBIE
CEpHUCTBIM Ta30M. YpaBHEHUS peaKlui, XapaKTepU3YIOIIHX
B3aunmoneiictBue XMMHMUYECKUE CBOMCTBA CEPHOM KUCIIOTHI.
KOHIICHTPUPOBAHHOM cepHoli | Pacnosnasams cynbhaT-nOHBI.
KHCIIOTBI ¢ Meapto. OOyriuBaHue | Xapakmepu3oeams € WUCHOIH30BAHUEM
OpPTaHUYECKHUX BEIECTB | PYyCCKOro (POXHOr0) si3blKa M sI3bIKA
KOHLIEHTPUPOBAaHHOMI CEpHOH | XMMHM CBOWCTBa KOHLEHTPUPOBAHHOU
KHCJIOTOH. CEpPHOI KHCIIOTHI KaK OKUCITUTEIIS.
JlaGopaTopHbIii ONBIT. 34. | Cocmagname ypaBHEHUS OKHUCIMTEIbHO-
KauectBenusie peaxu Ha | BOCCTAHOBUTENBHBIX PEAKIMiA METOJ0M
CyJb(aT-nOHbI 3JIEKTPOHHOTrO OayaHca.
Buinonnames  pacu€rbl M0  XUMHYECKHM
dbopMyiaM M ypaBHEHHSM PEaKIHid,
MPOTEKAIOUIMX C  YYacCTHEM  CEPHOH
KHCIIOTBI.
Habniooams u onucvieams XAMUYECKUN
9KCHIEPUMEHT
23 Ipaxmuueckas CepHass KuCIIOTa KaK CHJIBHBIH | Ymems oOpamarbess ¢ 1a00paTOPHBIM
paboma 3. ANeKTponuT. TunuuyHple peaknuu | 00OPYJOBAHHEM W HArpeBATENbHBIMH
UzydyeHnne cBOWCTB | KUCIIOT, XapakTepHbIe JUI | IpuOopamMu B COOTBETCTBUH C TIPaBHIAMU
CEpHOI KHCIIOTBHI pa30aBNeHHOW CEpPHOW KHUCIOTHI: | TEXHUKU 0€30MaCHOCTH.
B3aMMOJICHCTBHE ¢  Merayuiame, | Habaodams CBOWCTBA DIIEKTPOIUTOB M
OCHOBHBIMH ¥ aM(OTEPHBIMH | TPOHUCXOJSAIINX C HUMU SIBIICHUH.
OKCH/IAMH, OCHOBaHUSIMH u | Habmodams WM onucvligamv peakiuu ¢
amM(pOTEepPHBIMH THIPOKCHIAMH, | YYACTUEM 3JIEKTPOJIUTOB C IOMOLIBIO

comsimu. KauecTBeHHas peakuus Ha
cynbhaT-uoH

€CTECTBEHHOT0 (PYCCKOTO WM POIHOTO)
SI3bIKA U SI3bIKA XUMHHU.
Dopmynuposamn
pe3yabTaTaM

BBIBOJIBI 110
MIPOBEIEHHOTO
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OKCIICPUMCHTA

24 Oomas OO11as xapakTeprUCTHKA SIEMEHTOB | Jlagamb OOIIYyI0 XapaKTEpUCTUKY aTOMaM,
XapaKTepUCTHKA VA-rpynmbel.  A30T,  CTpPOEHHE | IPOCTBIM  BEIIECTBAM U COCOUHEHHSAM
XUMHYECKUX aToMa M MOJEKYJbl  a30Ta. | 3NeMeHTOB VA-TPYNIEl B 3aBUCHMOCTH OT
snemenToB VA- dusnueckne " XAMHYECKHE | UIX  TIOJIOKEHHS B  IIEPHOINYECKOIl
rpymnmsl. A30T CBOMCTBa M TpPHMEHEHHE a30Ta. | CUCTEME.

Aszor B mpupome ®  ero | Xapaxmepusosamv C  HCIOIb30BAaHHEM

Ouonoruyeckas polb. pycckoro (pomHOro) s3blka M SI3bIKa

JdemoHcTpanum. JmarpamMmMma | XuMuE ~ CTpoeHHE,  (DH3WYECKHE U

«CocraB BO3IyXa». | XUMUYECKUE CBOWCTBA, TIONy4eHUE W

BuneodbparmeHTh u claijipl | MPUMEHEHHE a30Ta.

«[Itrnubm Gazapbi» Ha3zvigamy  coemuHeHust  a3ora 1O
thopmyne u cocmasiams HOPMYIBI IO UX
Ha3BaHUIO.
Yemanaenusameo HIPUYHHHO-
CIICZICTBCHHBIC CBSI3M MEXKIY CTPOCHUEM
aToMa M MOJIEKYJIbI, BHJIOM XHMHYECKOH
CBSI3H, THIIOM KPHCTAJTMYECKON pPemeTKn
azora ©  ero  (UBHYECKUMU |
XUMHYECKUMHU CBOWCTBAMH.
Boinoansame pacdéTsl 1O XMMHYECKUM
dopMynaM W  ypaBHEHHSIM pEaKIHi,
MPOTEKAIONINX C YJaCTHEM a30Ta

25 Ammuak. Comnu AMMHAK, CTpOGHHE MOJEKYIbl W | Xapaxmepuzoéamv ¢ HCIOIb30BAHHEM

AMMOHU

¢u3nveckre CBOWCTBA. AMMHUAYHAs
BOJA, HALIATBIPHBIA CIIUPT, THIPAT
amMMuaka. J[OHOpHO-aKIENTOPHBINA
MEXaHU3M OOpa30BaHUSI CBSI3U B
KaTHOHE aMMOHUSI.
BoccranoBuTenbHbIe CBOMCTBa
aMMHaKxa.

Conu aMMOHHSI M UX IPUMEHEHHE.
KauecTBeHHast peakiusi Ha KaTHOH
aMMOHHUSI.

JdemoHcTpannu. [Tonyuenue,
coOMpaHne W  paclo3HaBaHUE
amMMmuaka. PaznokeHune auxpomara
aMMOHHUSI.

JlaGopaTopHbrii ONBIT. 36.
KauecTtBeHHas peakiusi Ha KaTHOH
aMMOHHS

pycckoro (pomHOro) s3elka M SA3BIKA
XHMHH COCTaB, CTPOEHHE MOJEKYIIHb,
¢bu3nyecKre W XHMHYECKHE CBOICTBA,
MOJTy4eHHE U IPUMEHEHNE aMMHUaKa.
Hasvieams comu amMmMmoHus 1o (Gopmyiam
u  cocmasnams  GOPMYIBl TO KX
Ha3BaHHSM.

3anucwvieams MONEKYNSAPHBIE W HWOHHBIC
YpPaBHEHHUSI PEAKIMH, XapaKTepH3YIOIINX
XVUMHYECKUE CBOIMCTBA aMMHaka U Colei
aMMOHWUSL.

Cocmagnsms ypaBHEHHsI OKHCIIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKIUH C ydacTHEM
aMMHaKa c MIOMOIIBFO Merona
AIIEKTPOHHOTO OasaHca.
Yemanasnusamy
CIICICTBEHHBIE  CBSI3M  MEXIY BHIOM
XUMHYECKON CBSI3H, THUIIOM
KPHUCTAJUIMYECKON PEMETKH B aMMHAKE U
COJMISIX aMMOHMST W (U3UYECKUMH U
XUMHYECKUMHU CBOMCTBAMH THX BEIIECTB.
Ilposooums, Habmodams W ONUCHIBATND

IIPUYINHHO-

XUMHUYECKHI OKCIICPUMCEHT 10
pacro3HaBaHUIO HOHOB  aMMOHHS  C
coOroieHne TIpaBUII TEXHHUKH
0e301acHOCTH.

Buinonnames  pacd€rbl MO0 XMMHYECKUM
dbopMynaM W ypaBHEHHSM  PpEaKIHH,
MIPOTEKAIOIINX C YIaCTHEM aMMHaKa
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26 Ilpaxmuuecxas [Tonyuenue, coOupaHue u | llonyuams, cobupamv W pacnosHasame
paboma 4. pacro3HaBaHHE aMMuaka. | ammuak. Obpawambscss ¢ 1a00paTOPHBIM
[Mony4denue Uzyuenne pacTBOPUMOCTH | 00OpYZOBAaHHEM W  HArpeBaTelbHBIMHU
aMMHaKa u aMMHaKa B BOAE M XapaKTEpUCTUKA | MPHUOOPaMU B COOTBETCTBHHU C IPAaBUIAMHU
U3y4YEeHHE €ro OCHOBHBIX CBOWCTB THJIpaTa | TEXHUKH OE30MacHOCTH.

CBOICTB amMuaka. KauecTBeHHas peakuus | Habmooams W Onucbliéans XAMHUYECKUH
Ha KaTHOH aMMOHHS 9KCHEPUMEHT C MOMOIIBI0 PYCCKOro
(pomHOT0) S3BIKA U SI3BIKA XUMUH.
Dopmynuposams BBIBOJIBI o
pe3yabpTaram MPOBENEHHOTO
JKCHEpUMEHTA.
Compyonuyams B TIpolecce y4eOHOTO
B3aMMOJICUCTBHS NIpU paboTe B rpymax
27—28 | KucnopoaHbie Oxcuibt aszora: | Xapaxmepusoéams C WCIOIb30BAaHUEM

COCAMHCHUSA a30Ta

Hecosieo0pasyronue U KUCIOTHBIE.
A3oTHCTas KHUCJIOTa U HHUTPHUTHL
A3oTHas KHUCIIOTa, €€ MoNydYeHue u
cBoiicTBa. Hutpartsl.
Jdemoncrpanuun. B3aumoneiictBue

KOHLIEHTPUPOBAaHHOMN a30THOU
KUCIOTBl ¢ Meabto. [opeHue
yépHoro nopoxa. PasnoxeHue
HUTpaTa Kaaus )41 TOopCHUC
JIPEBECHOIO YroJIbKa B HEM.

JlaGopaTopHbIii OMBIT. 37.
XVWMHYECKHE CBOMCTBA a30THOH

KHCJIOTBI KaK 3JICKTPOJIUTA

pycckoro (pomHOro) si3pIKa M SA3bIKA
XHUMHH COCTaB, ¢uznyeckre Hu
XMMHMYECKUE CBOWCTBA, MOJY4YEHUE U
NPUMEHEHHUE OKCHJIOB a30Ta.

Cocmagnams MONEKYIAPHBIE W HOHHEIE
YpaBHEHHSI PEaKLUl, XapaKTepU3YIOLIUX
XUMHUYECKHE CBOMCTBA OKCUJIOB a30Ta.

Yemanaesnueams MPUYUHHO-
CJICACTBCHHLIC CBA3UM  MCKIAY BHIOM
XAMHYECKOHN CBs3H, THIIOM

KPUCTAJUINYECKON pEIIETKM B OKCHJAX
a30Ta U UX PU3NICCKUMHI H XUMHIECKUMHI
CBOICTBaMH.

Xapaxmepuszoeams C UCIOJb30BAHUEM
pycckoro (pOOHOrO) si3bIKa M sI3bIKA
XHUMHH COCTaB, ¢usnveckue n
XUMHUYECKHE CBOMCTBA a30THOM KHCIIOTHI
KakK 3JIEKTPOJIUTA U €€ MPUMEHEHUE.
3anucvigames MONEKYJISPHbIE U HOHHBIE
YpaBHEHMS peaKIui, XapaKTepu3yIOIINe
XUMHUYECKHE CBOMCTBA a30THOM KHCIIOTBI
KaK 3JIEKTPOJIUTA.

Ilposooums, Habnooame W ONUCHIEAMb

XUMUYECKUI JKCIIEPUMEHT,
XapaKkTEepU3yIOIUA CBOICTBA  a30THOU
KHCIIOTHI KaK JJIEKTPOJINTA, c
COOJIIOZICHUEM MpaBHII TEXHHUKH
0e3011acHOCTH.

Xapaxmepu306amp a30THYIO KUCIIOTY Kak
OKHCITUTENb.

Cocmasnsams ypaBHEHUS OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX peakuuid,
XapaKTEepU3yIOMNUX XUMHUIECKUE CBOWCTBA
A30THOM KHCIOTHl KaK OKHCIHTENIS, C

MTOMOIIIBIO Merona 3JIEKTPOHHOTO
Oananca.

Ilposooums, Habmodams W ONUCHIBAND
XUMUYECKUH JKCTIEPUMEHT,
XapaKkTepU3yIOUIM  CBOWCTBA  a30THOU
KHCJIOTHI Kak OKHUCITUTENS, c
coOmoaeHIEM MpaBUI TEXHHUKH

0€e30I1acHOCTH
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29

®dochop u ero

dochop, cTpoeHue aroma U

Xapakmepu3oeamb C HCIIOJBb30BaHHEM

COEMHEeHUS awtorporusi. Pochunel. Docdun. | pycckoro (poaHOro) s3bIKa M sA3bIKA
Oxcun docthopa(V) u dochopHast | Xumun CTpOEHIE, AJJIOTPOIIHIO,
kucnora. dochatsl. ¢u3nueckue M XUMHUYECKHE CBOKCTBA,
JlemoHcTpanmuu. OO6pa3siiel | oTydeHue U mpuMeHenue gocdopa.
NpUPOAHBIX coenuHeHui (ocdopa. | CamocToATEN HO OnuUCHIGAMb CBOKCTBA
T'openne dochopa Ha Bo3ayxe u B | okcuaa (ocdopa(V) Kak KHCIOTHOTO
kuciopone. Ilomydenue Oenoro | okcuzaa M cBorcTBa HocHOpPHOI KHCIOTHI.
dochopa wm  wmcmbITaHme  ero | Murocmpuposams  CBOWCTBA  OKCHAA
CBOMCTB. dochopa(V) u docdopHO  KUCIOTHI
JlaGopaTopHblii OMBIT. 38. | ypaBHEHUAMU COOTBETCTBYOIIUX
KauectBennas peakuus Ha ¢ocdar- | peaxiuil.

UOH Ilposooums, HabnOame W ONUCHIEAMb
XUMUYECKUH SKCHEPUMEHT c
cobmrogeHneM TPaBHII TEXHUKU
0e30MacHOCTH.
Pacnosnasamwv pochar-nonsr
30 O6mmas OO11as xapakTepUCTHKa IEMEHTOB | JJagamb OOIYI0 XapaKTEpUCTHKY aToMam,
XapaKTEpUCTUKA IVA-rpynmsr: 0COOCHHOCTH | IPOCTHIM  BEIIECTBAM M COCIMHCHUSM
anemeHToB IV A- CTPOCHUS aTOMOB, MPOCTHIX | 3IeMeHTOB IVA-rpynnsl B 3aBHCHUMOCTH
rpynnel. YIJIEpOL | BEIIECTB M COCIMHEHUH B | OT MX TIIOJOXKEHUS B IEPUOANYECKON

3aBUCHMOCTH  OT  TIOJOXKSHUS | CHCTEME.
JIIEMEHTOB B  TEpUOAWYECKOl | Xapaxmepuzoeamb ¢ HCIOIH30BAHHEM
cucreme.  Yriepoa. KpyroBopor | pycckoro (poAHOro) s3blka H  s3bIKa
yriepoja B npUposie. | XUMHU CTpOEHHE, AIJIOTPOIIHIO,
ANTOTpOIIHEIE MomuduKkanuu: | (pU3MYecKue W XUMHYECKHE CBOWCTBA,
anmMas, rpadur. Amop¢HBIH | IONydyeHHe ¥ MpUMEHeHHe amMopdHOro
YIJIEPOI. caXka, PEBECHBIH yroyib. | yIiiepona.
AncopOuust. Xumndeckue | Cpagnueams  CTPOSGHME W CBOMCTBa
CBOMCTBa yriepoja. | anmasa u rpadura.
KokcoxuMuueckoe Ipou3BOACTBO U | Onucwviéams OKHCIIUTENBHO-
ero nmponykuus. Kapoumpr. BOCCT@HOBHTEIILHBIE CBOWCTBA yriepoa.
JleMoHCTpauH. Komnekuus | IIposooums, nabrodams U onucvleams
«O06pa3upl MIPUPOIHBIX | XUMHUYECKHUI 9KCTIEPUMEHT c
coeiMHeHui yriepona». llopTper | cobmoneHnem TPaBHIT TEXHUKH
H. O. 3emunckoro. Ilormomenue | 6e30macHOCTH
aKTHBUPOBAHHBIM yriaém
pacTBOPEHHBIX BEMIECTB WJIM I'a30B.
YcTpoiicTBo MpoTHUBOrasa

31 Kucnoponnsie Oxcun  yrepoma(ll):  ctpoenune | Xapaxkmepuszoeams ¢ WCHONb30BAHUEM

COE/IMHEHUS MOJIEKYJIbI, IOYYCHHE U CBOWCTBA. | pyccKOoro (pOJHOr0) si3bIKa M s3bIKa

yrieposa Oxkcun  yrnepoma(lV): crpoenue | xumumn COCTaB, ¢dusnueckue U
MOIJICKYIJIBI, ITOJIYYCHUE U CBOMCTBA. | XUMHYECKHE CBOfICTBa, MMOJIYUYCHHUE U
VYroneHas KHCJIOTA. Conu | mprMEHEHHE OKCUIOB Yriepoa.
YrOJNBHON KHCIIOTHI: KapOOHATHl W | Ycemawnagaueamo NPUYNHHO-
rupokapOoHaTel. TexHuYecKass W | CICICTBEHHBIE CBA3M MEXAY BHIOM
IIUIIeBas coaa. XUMHYECKON CBA3HN u THUIIOM

JlaGopaTopHbIii ONBIT. 39.
[lomyuenne u cBoiCTBa yrojapHOU
KHCITOTBI

KPUCTAJUTMYECKOW PEMIETKH B OKCHJAX
yriaepoga ©“  HX  (QU3HYECKUMH U

XUMHYECKMH CBOMCTBAMH, a TaKkKe
MIPUMEHEHHEM.

Cobnrodamo TpaBmIIa TEXHHUKHU
0€30IIaCHOCTH  NPU  HUCIOJIH30BAHUU

IICYHOI'O OTOINIJICHUA.

Okasvieams ~ TIEPBYIO  IIOMOIIb  INpU
OTPaBIIEHUU YT'apHBIM T'a30M.
Xapaxkmepuzoeams € WCHOJIH30BAHUEM

pycckoro (pomHOro) si3plka W S3bIKA




39



XUMUH COCTaB, (buzndeckue u
XMUMHYECKHUE CBOWCTBA, TMONYYCHUE W
MPUMEHEHNE YTONBLHOW KHCIOTHI U e
coneii (kapOOHATOB U TUAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB
COJICH YrOJIbHOI KHCIIOTHI OT UX COCTaBa.
Ilposooums, Habarooams W onucvieams

XAMWYECKUN SKCTIEPUMEHT c
COOIIIOIEHUEM MIPaBHUII TEXHUKHA
0€e30IacHOCTH.

Pacnosnasamp xapboHAT-HOH.
Buinoanams  pacu€Tel MO XUMHUYECKUM
(dopMynraM ® ypaBHEHHSM PEaKIHi,
MIPOTEKAIOMINX C y4YacTHEM COEIMHEHUH
yriepoaa

32 Ipaxmuueckas Ionyuenue, cobupaHue u | Ilonyuame, cobupamv U pacno3nasams
paboma 5. | pacnio3HaBaHWE YITEKUCIIOro Tasa. | yrieKucnsld  ra3.  Obpawamves — C
[omyuenue Uzyuenne PacTBOPUMOCTH | J1a00OPaTOPHBIM 00opynoBaHUEM u
YIJIEKUCIOro rasa | yIJIeKHCIOro Ta3a B BOJAE U | HarpeBaTelbHBIMHU npudopamu B
U W3YYECHHE €ro | XapakTepHCTHKa KHCJIOTHBIX | COOTBETCTBHMM C MPaBWIAMH TEXHUKHU
CBOICTB CBOICTB YT OJIbHOU KHCJIOTHL. | 0€30MacHOCTH.

KauectBeHnnas peakuus Ha | Habmooams w onuceviéams XAMUYECKUH
KapOOHAT- U THAPOKApOOHAT-UOHBI | SKCIIEPUMEHT C TOMOIIBIO  PYCCKOrO
(pomHOro) s3bIKA U A3BIKA XUMUH.
Dopmynuposamas BBIBO/IBI o
pe3ynbTaTam MIPOBEAEHHOTO
3KCIIEpPUMEHTA.
Compyonuyams B TIpoIecce Yy4eOHOTO
B3aMMOJEHCTBHA IIpU paboTe B rpymiax
33 VYrneBoaopos! Opranuueckas XuMus. | Xapakmepuzoeams 0COOSHHOCTH COCTaBa
Yrnesogoponael. MeraH, 3TaH M | U CBOWCTB OpPTaHUYECKUX COCIUHEHUH.
Mponax KaK NpeaenbHele | Paznuuams TipefieNibHbIe U HepeneIbHbIe
(HachICHHBIEC) YIJIEBOAOPOIBL. | YTJICBOIOPOIBI.
Otuiex u aleTHICH Kak | Hazvieams W 3anucviéamv  (HOpMyIisl
HenpesenbHble  (HEHACHILICHHBIE) | (MOJIEKYJIAPHBIE u CTPYKTYPHBIE)
YIIIEBOIOPOBI. CTpyKTypHBIE | BasKHEHIIINX npeAcTaBUTeNeH
(bOopMyIIBl OPraHUYECKHX BEILECTB. | YriIE€BOJAOPOIOB.
I'openne yrneeomoponos. Peakumu | Habmodams 33  XOIOM  XHMHUYECKOTO
JeTUPUPOBAHUS IIPEJENLHBIX | SKCTIEPUMEHTA, OMUCHIBATH €ro M JenaTh
YIIIE€BOAOPOIOB. BBIBOZIBI HA OCHOBE HAOJIOICHNH.
JemoncTpanun. Monenu Monekyn | Qukcuposams pe3ylibTaThl SKCIIEPUMEHTa
METaHa,  3TaHa, OJTWIEHA M | C IOMOIIBIO PYCCKOTO (POAHOIO) sI3bIKa, a
aLleTUIICHA. BsanmozeicTBre | Takke C IOMOIIBIO XUMHUECKUX (hopmyit
TWJIEHA C OpOMHOH BOAOH W | M ypaBHEHHIA
pacTBOpPOM IepMaHTaHaTa KaJus

34 Kucnopoaconepxa | Criuptbl. OTWIOBBIA CHHPT, €ro | Xapakmepuzoeamo CIIUPTHI KaK
- MOJTy9IeHNE, MpUMEHEHHE U | KHCIOPOACOAEpIKaIie OpraHUYECKHe
[IMe OpraHnyeckue | (PU3UOIOTHUECKOe JIeiiCTBHE. | COETUHEHUS.

COCOUHEHUSA TpéxaTomMHBIH crupT TiMLEpHH. | Kraccuguyuposams CIUPTHI 10 YUCITY
VYkcycHas KHCIIOTa KaK | TUAPOKCUIBHBIX TPYI B HX MOJIEKYJaX.
[IPEICTABUTEND KapOOHOBBIX | Hasvieams TpeACTaBUTENEH OOHO- U
KHCJIIOT. TPEXATOMHBIX CITUPTOB M 3aIlMCBIBATH MX
JdeMoHcTpanum. Obmue | Gopmysl.
XMMUYECKUE CBOWCTBA KHUCIOT Ha | Xapaxmepu3zoeamb KapOOHOBBIE KHCIIOTHI
IpUMeEpPEe  YKCYCHOM  KHCIOTBL | KaK KHCJIOPOACOAEpIKAIINe OpraHMYecKue
KauectBennas peakuus Ha | COeAMHEHUS.

MHOT'0OaTOMHBIC CITUPTHI
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35

Kpemnuii u ero

Kpemuuii, ctpoeHue ero aroma u

Xapakmepu3oeamb C HCIIOJBb30BaHHEM

COCIMHEHUS HaxoxaeHue B mpupogae. CoiictBa | pycckoro (poIHOrO) si3bIKa M sI3bIKA
kpemanst. CHINIMOBI W CHJIAH. | XMMUU CTPOCHHUE aTOMOB M KPHUCTAJUIOB,
Oxcun kpemuusa(lV). Kpemuuesast | ¢usndeckue M XHMHUYECKHE CBOMCTBA,
KHUCJIOTa U €€ COJIH. MONTy4YeHHE U IPUMEHEeHNe KPEMHUS.
JdemoHncTpanunu. Komnexkmus | Yemanaenusamo MPUYUHHO-
«O0pa3sis MPUPOTHBIX | CIEACTBEHHBIE CBSI3U MEXKAY CTPOCHHEM
COeIMHEHUHN KpEMHHsI». | aTOMa, BUJOM XUMHUUYECKOH CBSA3H, THIIOM
Komnekiuss ~ cTekina, KepaMUKH, | KPUCTAJUIMYECKOM PEIIETKH KPEMHUA H
[IEMEHTa W U3AEIHIA U3 HUX. ero  (U3MYECKUMU U  XUMHUYCCKUMU
JlabopaTtopubie  ombITbl.  40. | CBOWCTBaMH.

[Mponyckanue yriekucioro rasa | Beinoinams pacdé€rbl IO  XUMHYECKAM

Yyepe3 pacTBOp CHIIMKATa HATPHS (opMynraM ® ypaBHEHHSM PEaKIHi,
MPOTEKAIOIIUX C YYACTUEM KPEMHHUS U €ro
COCIMHEHUMH.
Xapaxmepuzoéams C HCIOIB30BaHUEM
pycckoro (pomHOro) s3plka M SA3BIKA
XUMHAA COCTaB, ¢uzngeckre u
XUMUYECKUE CBOMCTBA, TOIy4YCHHE U
MIPUMEHEHNE COeTMHEHNI KPEMHUS.
Cpasnusams  NTHOKCHIIBI  yTIIepoAa U
KpeMHUSI.
Onucvlgamy Ba)KHEUIINE THUIIB
MIPUPOJTHBIX COENMHEHWH KPEeMHHUS Kak
OCHOBHOI'O 3JIEMEHTA JTUTOC(EPHI.

36 CunukatHas [IpousBoncTBO CTEKIa M IIEMEHTA. | Xapaxmepuzosams CHWJIMKATHYIO

npomeinuieHHOCTh | [Ipomykius CUJIMKATHOW | MMPOMBINIUICHHOCT, W €€  OCHOBHYIO
MIPOMBIIIUIEHHOCTH: OIITHYECKOE | TPOIYKIIHIO.
BOJIOKHO,  Kepamuka, dapdop, | YVemanasrueams ananoruum Mexmy
(hastHC. OnITHYECKOE BOJIOKHO. Ppa3IMYHBIME OTPACTSIMUA CHITMKATHOU
JdemoncTpanuu. Konnexnust | mpoMbIIeHHOCTH
MPOAYKIIAN CUIIMKAaTHON
MIPOMBITINIEHHOCTH.
BuneodparmenTst u ClIai bl
«IIpousBoaCTBO CTEKJIa 51
LIEMEHTa»

37 [onmyuyenue Hemeramnbt B npupojie. | Onucvigams HAXOXKIEHWE HEMETANIOB B
HEMETAJIOB OpakIuoHHAs TEPErOHKA JKUIKOrO | IPUPOAE.

BO3[yXa KaK CHOCO0 TOXy4eHus | Xapaxmepuzosamo (hpaxIoHHYIO
KUCJIOpOAa, a30Ta MW  aproHa. | MEPeroHKy O KUAKOrO0  BO3AyXa  Kak
IMonyuenue ¢ochopa, KpEeMHHUS, | COBOKYITHOCTh (PUIMUECKUX MTPOIECCOB.
XJIopa, nona. DnexTponus | Apeymenmupogams OTHECEHUE TIPOLIECCOB
pacTBOpOB. TOJIYYCHUSI AaKTUBHBIX HEMETAIOB K
JdemoncTpannu. Komreknus | OKUCIUTENBEHO-BOCCTAHOBUTEIBHBIM
«IIpupoaHbie COEJIMHEHUS | MpoLeccaM

HEMETA/UIOB». BuaeopparMeHTsl U

cmaiigpl «DpakiuoHHasi TeperoHka

KUJKOTO BO3yXa».

BuneodparmenTst U CIai bl

«[lomydenue Bomopoaa, Kuciopoaa

U TaJlOr€HOB 3JIEKTPOIUTUYECKUM

crIocoOooM»

38 [Tomyuenne [lomyuenne  cepHOW  KHUCIOTBL: | Xapakmepu3o6amsv XUMH3M, CBIPBE,
Ba)KHEUTIIIX CBIPBE, XMMHU3M, TEXHOJOTMYECKas | amlmapaTypy U Hay4dHbIE IPUHIIHAITEI
XUMHYECKUX CXeMa, MeTOJ] KHIISIIEr0 CJOs, | IPOU3BOJCTBA CEPHON KHCIIOTHI.
COEIIMHEHMI TIPUHIIHIIEI teriooomena, | CpasHusams ~ TIPOW3BOACTBO  CEPHOM
HEMETAJIIOB MPOTUBOTOKA M IUPKYJSIIHH. | KUCIOTHI M TIPOU3BOJICTBO aMMHaKa

Oneywm.
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HpOI/I3BOI[CTBO aMMHaKa. CLIpLé,
XHUMHU3M, TCXHOJOIrH4YCCKasa CXEMa.

JdemoHcTpanum. Mopenu
anmapaToB AN IPOM3BOJCTBA
cepHoi KHUCJIOTHI. Monens
KUITSIIEro cios. Mozaenb KOJOHHBI
CHUHTE3a aMMHaKa.
BuneodparmenTsr 5 CIIal b

«IIpor3BOACTBO CEPHOM KHUCIOTHI».

BuneodparmenTsr 5 CIIaM b
«[Ipon3BoACTBO aMMHaKa.
Konnekmus «CpIpné JUISt
MTONTyYSHHST CEPHOM KUCIOTHI»
39 006001eHMe 1Mo Ypok-ynpakHeHue ¢ | Ilposooumo OILICHKY COOCTBEHHBIX
Teme «Hemeramiel | MCIONB30BAHUEM CAMOCTOSTEIHHOU | TOCTHKEHUN B YCBOCHUU TEMBI.
U UX COSAVHEHUS» | PabOTHI 10 BEHITIONTHEHUIO | Koppekmupoéamb  CBOW  3HAHUSA B
MIPOBEPOYHBIX TECTOB, 3aJaHUNl U | COOTBETCTBUU c TUTAHUPYEMbIM
YOpaKHEHUH pE3yJIbTaTOM.
Tonyuams XUMHAYECKY0 MH(POPMALIUK W3
Pa3TUYHBIX UICTOYHUKOB.
Ilpeocmasnams WHOOPMALIUIO TIO0 TeMe
«Hemeramnel» B BuIe TaOJHI, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHennem cpeacts KT
40 Koumponvnas paboma 2 o teme «HeMeTaJlibl U MX COSUHEHHMSI
MeTtan
JBI B
HX
coeTuH

eHHs

(16 v)

41 OO0ras ITonoxenue METaJJIOB B | ObwscHAmb, YTO TAKOE METAJUILI.
XapaKTepPUCTUKA MEPUOIUYECKON cucreMe | Xapaxmepuzosamo XUMHUYICCKHE
METaJJTOB XUMHYEeCKUX d3JeMeHTOoB J[. U. | alIeMeHThI-MeTaIlIbl 10 MX IOJIOKEHUIO B

MeHpeneeBa, CTPOEHUE MX aTOMOB | EPUOIUYECKOM cHucTeMe . .
U KpUCTaUIOB. Meramnudeckas | MeHeneesa.
CBS3b u Metamdeckas | Ilpoenozuposams CBOMCTBA HE3HAKOMBIX
KpUCTaJUTHYECKas peméTka. | MeTauIoB o TTOJIOXK CHHTO B
du3nvecKkue CBOMCTBA METAJUIOB. | IEPHUOJUYCCKON CHUCTEME XUMHUECKUX
3JIEKTPO- U TEIUIONPOBOAHOCTH, | 3nemeHToB JI. . MeHnneneena.
oTpakaromas CIIOCOOHOCTS, | Ycmanasiusamo MPUYUHHO-
IJJACTUYHOCTh. UEpHBIE U LIBETHBIE | CIEACTBEHHBIC CBSI3U MEXKIY CTPOCHHEM
MeTaJlIbI aToMa, BHJIOM XHUMHYECKOH CBS3H M
TUTIOM  KPHUCTAJUTUYECKOW PEMETKH Y
METAJUIOB — TPOCTHIX BEIMIECTB H WX
COeJTMHEeHUN
42 XuMHUUecKHe Meramibel  kak  BoccTaHOBUTENU. | OObsACHAMb, YTO TAaKOE PsAJ aKTUBHOCTH
CBOMCTBa DIEKTPOXUMUYECKUN PSI | METaJLIOB.
METaJJIOB HaIPSDKESHHH. BsaumoneiictBue | [lpumensms €ro miId XapaKTEPUCTHKU
METaJIJIOB c HEMETaNIaMH, | XUMUYECKUX CBOWCTB IPOCTHIX BEIIECTB-
OKCHJIaMH, KHCJIOTAMH, COJISIMH. | METAJUIOB.
AJTIOMUHOTEPMUSL. Obodowams CUCTEMY XUMHUECKUX
JdemoncTpanun. B3aumojeiicTBre | CBOMCTB METAIIJIOB Kak

HaTpHs, JIUTUS U KaJbIUs C BOAOH.
I'openne HaTpusi, MarHAA U Keme3a
B KHUCIIOPOJE. Benpimika
TEPMUTHOU CcMecH.

«BOCCTaHOBUTEIBbHBIEC CBOMCTBA.

Cocmasnsims MONEKYJSPHBIE ypaBHEHUS
PEaKIuii, XapaKTepU3YIOIINX XUMHYECKUE
CBOWCTBA METAJJIOB B CBETE y4YCHUS 00
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B3aumonelicTBue cMecHu MOPOIIKOB
Cepbl W Kele3a, IMHKA U CEpBHL.
BzanmopelicTBe  allOMHMHHSA  C
KHCIIOTaMH, IIEJI0YaMHd M BOJOM.
BzanmopeticTBue keae3a U MEIH C
xjopoM. BzaummopeiictBue menu c

OKHCIIUTEIBLHO-BOCCTAHOBUTEIBHEIX
mporeccax, a peakiud ¢  ydacTHeM
SIIEKTPOIIUTOB, TPEACTABIATh TAKKE M B
HOHHOM BHJIE.

Habmooams W onuceieams
MEXIy  BCHIECTBAMH  C

peaxiuu
IIOMOIIIBIO

KOHIIEHTPUPOBAHHOM CepHOH | pycckoro (pOAaHOr0) si3bIKa H  SI3BIKA
KUCJIOTOM M a30THOM KHCIJIOTOW | XMMHUHU.

(pazbaBneHHO u | CaMOCTOATEIRHO  NpOBOOUmMb  OIBITHI,
KOHI[CHTPUPOBAHHOM ). MTONTBEPKAAONINE XUMHUIECKHE CBOMCTBA
JladopaTtopHbIii OIBIT. 41. | meTa)IOB, C  COOJIOACHUEM  TIPABUII
BzaumoneiictBue JKenesa C | TexHHKH 0€30IMacHOCTH

pactBopom cyibdara meau(ll)

43—44 | Obmas CtpoeHne aTtoMOB U TMPOCTHIX | OObscHAmMbs  JTAMOJIOTHIO  Ha3BaHUS
XapaKTepUCTHUKA BEIIECTB. 3aBUCUMOCTD | TPYIIIBI IIEIOYHBIC METAILIBI.
anemenToB 1A- (mznyeckux u XuMHAdeckux | Jasamo o011yI0 XapaKTEPUCTUKY
TPYIIITBI CBOICTB IIENIOYHBIX META/UIOB OT | HIEJIOYHBIM METajIaM IO HUX TOJOKEHHUIO

3apsAn0B saep ux atoMoB. OKCHABI | B TIEPHOANYECKON CHUCTEME XHMHYECKUX
51 TUIPOKCUIBI menouHbix | aneMmeHToB . . Menneneesa.
METaJUIOB, UX MOJy4YeHHE, CBONUCTBAa | Xapakmepuzosamo CTpOeHHUe,
W TpuMeHeHue. BakHelrme conu | QU3MYeckne H XUMHUYECKHE CBOMCTBa
IICIOYHBIX METAIIJIOB, MX 3HAYEHHE | IIETOYHBIX METaJUIOB B CBETE OOIIEro,
B MIPUPO/JIE 1 KU3HU YEIOBEKA. 0COOEHHOTO U €IMHUYIHOTO.
JdeMoHcTpanms. Okpacka | I/Ipedckazvieamo ¢uzngeckue u
IJIaMeHu COEIMHEHHUSIMH | XUMUYECKHE  CBOMCTBA  OKCHUIOB U
MIETOYHBIX METAJIOB THAPOKCUIIOB IIENOYHBIX METAIJIOB Ha
OCHOBE HX COCTaBa MU CTPOCHUA U
MOJITBEPXKAATh TIPOTHO3BI YPABHEHUSAMU
COOTBETCTBYIOIINX PEaKIUH.
Ilpoeodums pacuérbl MO XUMUYECKUM
dopMynaM © ypaBHEHHSM pEaKIHi,
MPOTEKAOIINX C YyYaCTHEM IIEIOYHBIX
METAaJJIOB U UX COEINHEHHNHN
45—46 | OGras CrpoeHrie atoMoB U TNPOCTHIX | OObsicHAMb ~ STUMOJIOTHIO  Ha3BaHUS
XapaKTepPUCTUKA BEIIIECTB. 3aBHCHMOCTD | TPYIIIBI  «IIETOYHO3EMEIBHBIE METAILITBD».
IHA-Tpymms! ¢duznuecKkux u XUMHYecKux | [asamb 001110 XapaKTEePUCTUKY
CBOWCTB [IeTOYHO3EMENBHBIX | MeTalllaM HHA-Tpymmst
METAJIOB OT 3apsAfoB saep ux | (IIeTOYHO3EMENbHBIM MeETalaM) T0 HUX
atoMoB. OKCHIBI W THIPOKCHIBI | TIOJIOKEHUIO B TEPUOTUYECKON CHCTEME
[IEIOYHO3EMENIbHBIX METAIJIOB, MX | XUMHUYECKUX 3JIEMEHTOB
MOJIy4YEHHUE, CBOICTBa u | JI. 1. Mengeneena.
npuMeHenne. Baxaelimme conu | Xapaxmepuzosamo CTpOeHHUe,
MIEMOYHO3EMENbHBIX METaIOB, MX | (M3WYECKHUEe W XWUMHUYECKHE CBOWCTBa
3HAQYEHUE B TMPUPOJAE U KU3HU | MEITOYHO3EMENBHBIX METAUIOB B CBETE
YeNoBeKa. KapOoHatst 1 | 0011ero, o0COOEHHOTO M EIMHUYHOTO.
TUIPOKAPOOHATHI KaJIBIIHS. Ilpeockaszvieamo ¢dusnyeckue u
JdemoncTpanuu. Oxpacka | XUMHUYECKHE  CBOMCTBA  OKCHJOB H
IJIaMEHU COCIUHEHUSIMU | THAPOKCUAOB MeTtamioB I|lA-rpynmer Ha
ETOYHO3EMETbHBIX METaJUIOB. | OCHOBE MX COCTaBa M CTPOCHHUS U
lamenue u3BecT BOJOM. noomeepoicoams TPOTHO3BI YPAaBHEHUSIMHU
JlabopaTopHbIi OIIBIT. 42. | COOTBETCTBYIOIIUX PEAKITHIA.
[lomyuenne wn3BecTKOBOM BOABI U | [lposodums pacu€rbl MO XUMHYECKUM
OIIBITHI C HEW. dbopMynaM W YpaBHEHHSIM  pEaKIIHH,
ITPOTEKAIOIINX c y4acTheM
IEIOYHO3EMENBbHBIX ~ METAJUIOB W UX
COeIMHEHU M
47 XKéctrocth Bogpl 1 | XKEcTKOCTh BOmBI: BpeMeHHass u | OObACHAMb TIOHATUE OKECTKOCTD BOJBIY.

CIIOCOORI €8

noctosiHHast. CrocoObl ycTpaHeHUs

Paznuuamo BPECMCHHYIO U TIOCTOAHHYIO
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yCTpaHEHUs BpeMeHHOU kE€cTkocTu. CrocoOb! | ®KECTKOCTh BOIBI.
YCTpaHEHUs MOCTOSTHHOM | [Ipednacame CIIoCOOBI yCTpaHEHUs
JKECTKOCTH. JKECTKOCTH BOJBI.
JleMoHCTpanMH. Homyuenne | Ilposodumsv, Haba0Oamv W ORUCHIBAMD
JKECTKOM BOJBl B3aMMOJCHCTBUEM | XUMUUYECKUI JKCIEPUMEHT c
YIJIEKHUCIIOTO C U3BECTKOBOW BOAOM. | COOMIOACHHEM MpaBUI TEXHUKU
YcTpanenue BPEMEHHOU | Ge30MmacHOCTH
HKECTKOCTH KHATITYEHHEM u
no0aBlIeHUEM COIbl. Y CTpaHeHHe
[IOCTOSIHHOM KECTKOCTH
nobapnenneM conpl. MoHUTHI U
TIPUHIIATT ux JeWCTBUS
(BunmeogparmeHT)

48 Ilpaxmuueckasn [Tonyuenue JKECTKOU Bonbl | [lonyuams, cobupamv W pacnosHasamv
paboma 6. B3aMMOJECHCTBUEM YIJIEKHUCIOIO C | yriIeKucibli  ra3.  Obpawamvces ¢
KécTtkocTh BOJBI M | U3BECTKOBOM BOJOW. Y CTpaHEHHE | TaOOpPaTOPHBIM 00opyI0BaHHEM u
CHocoObI e BPEMEHHOM  JKECTKOCTH  BOJBI | HarpeBaTEIbHBIMU npudopamu B
yCTpaHeHHUs KUIITYEHUEM M IO0OABJICHUEM COIbl. | COOTBETCTBHH C MPaBHIAMH TEXHHUKH

Ycerpanenue IIOCTOSIHHOM | 0€30MacHOCTH.
KECTKOCTH  BOIBI  J00aBIeHHEM | Habniodams W ONUChI8amb XUMHYECKHIA
CO/IBL. SKCIIEPUMEHT C TIOMOIIBI0  PYCCKOTO
WcneiTanue JKECTKON BOZBI | (POJHOIO) sI3bIKA U 3bIKA XUMHUH.
pacTBOpPOM MbLIA Dopmynuposams BEIBOJIBI o
pesyibTatam MPOBEAEHHOTO
JKCIIEPUMEHTA.
Compyonuyams B TIpoIecce Yy4eOHOTO
B3aMMOJICHCTBUS NpU paboTe B rpymiax

49 ANIOMHHHH U €T0 CoenuneHus AJFOMUHUSA B | Xapaxmepusoeams aMOMUHUI 10 €ro

COETMHEHUS npupojie. XMMHUYECKHE CBOMCTBA M | MOJIOKEHUIO B TEPUOTUYECKON cucTteme
MIpUMEHEHHE ATFOMHUHHSA. | XUMHYECKHIX 3JIEMEHTOB
OcobeHHOCTH OKCH/Ia u | JI. . Menneneena.

THUIPOKCHTIA AJTFOMUHHAS Kak | Onucvligams CTpOeHUE, (u3mueckue u
aMQOTEepPHBIX COCIMHEHHUN. | XMMUYCCKHE CBOIiCTBa ANFOMHHNA,
Baxneiilune comu  aJlOMHHHA | IOATBEPXKIAs WX  COOTBETCTBYIOIIMMHU
(xmmopun, cyabdar). YpaBHEHUSIMH PEAKITHIA.
JdemoHcTpannu. Komnexkumst | Ob6wsicuames  TBONUCTBEHHBINM — XapakTep
MPUPOIHBIX COCIVHEHUN | XUMUYECKUX  CBOWCTB  OKCcHIa U
amoMuHus. BuaeodparMeHTBl | | THIPOKCHIA ATFOMHHUS.
ciaiapl «Oxcul altoMUHUSA U €ro | KoHkpemusuposams 3SIEKTPOITUTHIECKOE
MOIU(UKALTAN. Ilony4yeHnue | momyuenue METaJIOB OIMCAaHNEM
am(poTepHOro THJIPOKCHUJA | TIPOU3BOJICTBA ATTFOMHHHUSL.
QIIOMUHMS U HCCIENOBAaHUE €ro | Ycemanaenueams 3aBUCUMOCTb OOJacTeil
CBOWCTB MIPUMEHEHHSI AIFOMHUHUS U €ro CIIJIaBOB OT
CBOWCTB 3THX BEILECTB.
Ilposodums pPacU€TBl 1O XUMHYECKUM
dbopMyiaM M ypaBHEHHSM PEaKIHid,
MPOTEKAIOUINX C YYacTUEM aIIOMUHHS H
€ro COeIMHEHU M

50—51 | XKene3so u ero OcobeHHocTn  cTpoeHHs aToMma | Xapaxmepuzoéamp TOJIOXKEHUE Kele3a B

COEJIMHEHUS xkenme3za. JKeme3o B mpupoze. | NEPUOJUYECKOH CHUCTEME XHMHYECKHX
Baxnelimue pyasl xkenesa. | anementoB  JI. WM.  Menneneesa wu

Oxcunbl u ruapokcust xenesa(ll)
u (). Comu xeneza(ll) u (I).
OOHapy)XeHHE KaTHOHOB JKele3a B
pacTBope. 3Ha4YeHHE COCIMHECHHI
Kernesa.

JlaGopaTopubie  ombIThl. 43,

0COOEHHOCTH CTPOEHUS aToMa JKeje3a.
Onucvieams (HU3NUECKHEe U XUMHUYECKHE

CBOICTBa ’Keje3a, MONTBEpPXKIas UX
COOTBETCTBYIOIINMU YpaBHEHHUSIMH
peaKiuii.

ObvsicHsamb HaIAYNE JABYX T'CHCTHYCCKHUX
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[Nonmyuenue TUIPOKCUIIOB | PAIOB COEMHEHNI xene3a Fe’* u Fe®* .
xemnesza(ll) u (). 44. | Yemanasnueams 3aBUCHMOCTL 0OOJIacTEM
KauectBeHHbIe peaKiuu Ha | IPUMCHEHHUS JKelle3a M €ro CIUIABOB OT
KaTHOHBI XKeJe3a CBOWCTB 3THX BEIECTB.
Ilposooums pacyérsl MO0 XHUMHYCCKHUM
dbopMynaM ©  ypaBHCHHSM PCaKIUi,
MPOTEKAIONINX C yJYacTHEM JKene3a M ero
COEMHEHUH.
Habmooams W onuceleams  peakiuu
MEKIy  BellecTBAMH C  MTOMOIIBIO
pycckoro (pOAHOr0) sI3bIKA W SI3BIKA
XUMHH
52 Ipaxmuueckas Pemenue 9KCHEPUMEHTAIBHBIX | DKCIEPUMEHTAIBHO uccnedosams
paboma 1. 3aJlad  Ha  pPacloO3HABaHWE W | CBOWCTBA META/UNIOB W HMX COCIUHCHUI,
Perrenue MOJMy4YeHWEe  METANIOB W MX | pelaTh SKCIEPUMEHTAJbHbIC 3aJa4d T10
SKCIEPUMEHTANIbH | COEUHEHUN TeMme «MeTaby».
BIX 3a/1a4 TI0 TEME Pabomamo c 71a00paTOPHBIM
«MeTaib 00Opy/IOBaHMEM W  HarpeBaTelbHBIMU
mpuOOpaMu B COOTBETCTBUU C MPABUIIAMU
TEXHUKH OE30IaCHOCTH.
Habniodams cBOWCTBA METAUIOB M WX
COEJIMHEHUH.
Onucvieams XUMUYECKHNA IKCIICPUMEHT C
MIOMOIIBIO PYCCKOTO (POIHOr0) sA3bIKa H
SI3bIKA XUMUH.
Dopmynuposams BBIBO/IbI 1o
pe3ynbTaTam MPOBEIEHHOTO
JKCIIEPUMEHTA.
Onpedensimo (MCX0Ms U3 y4eOHOU 3a/1a4M)
HEOOXOAUMOCTh WCIIOIb30BAHUS
HAOJIOICHHS WJTH SKCIIEPUMEHTA
53 Koppozus Kopposus razosas (xumudeckas) u | OO0bsACHAMb TIOHATHE KKOPPO3HUSI».
METaJUJIOB U ANEKTPOXUMHUECKas. 3alura Paznuuame XUMHYECKYIO u
CIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3UH. JNIEKTPOXUMHUUYECKYIO KOPPO3HIO.
OT Heé JdemoHcTpanunu. Komnexmus | Unntocmpuposams nipuMepamMu TTOHSATHS
«XUMHYECKHE WCTOYHUKH TOKa». | KKOPPO3HS», «XUMHUECKAs KOPPO3UI»,
PesynbraTh JUTUTEIILHOTO | «3JICKTPOXMUMHYECKAs KOPPO3USD».
SKCHEepUMEHTa MO  W3YYCHHIO | Xapaxmepuzoéamb  CHOCOObI  3alIUTHI
KOPpPO3UM CTAJIbHBIX M3ACIHA B | METAUIOB OT KOPPO3UHU
3aBHCHMOCTH oT YCIIOBUIA
IIPOIIECCOB
54—55 | Merauisl B Meramnsl B npupone. Ilonstue o | Kraccugpuyuposams ¢GHopMbl MPUPOIAHBIX

npupoze. [lonstue
0 METAJUTYyPruu

MeTauryprud. YépHas u LBeTHas
Metamutyprus.  [Iupomeramnyprus,
THAPOMETAIUTYPTHS,
JNEeKTpOMeTaIIyprusi.  [loMeHHBIN
mporecc. IlepepaboTka dyryHa B
CTaJlb. DJIEKTPOJIN3 PacIlIaBOB.
JdemoncTpanun. BoccraHoBieHne
memn  u3  okcuma  memu(ll)
BozopoioM. BupaeodparmeHTsl U
cnaiael «lIpon3BoJCTBO YyryHa u
CTaJIN». Buneodparmentst u
cmaiael «M3menuss U3 4yyryHa u
CTaJTH». BuneodparmMenTs u
ClIa bl «[IpousBoaCTBO
QIIOMUHUS»

COEIMHEHUN METaIJIOB.

Xapaxmepuzoseams ~ 00ImHKE  CIIOCOOBI
MOJyYEHHsI METaIOB: THPO-, TUAPO- H
3JIEKTPOMETAJUTYPIHIO.

Konxpemusuposams ciocoObI TIOTyUEHUS
METAJUIOB TpUMEpaMU U YPaBHEHUSMU
peaknmii C COCTaBJICHHEM 3JICKTPOHHOTO
OajaHca.

Onucwiéams ~ TOMEHHBIN
AIEKTPOTUTHIECKOE
METAaJIOB.

Paznuuame u€pHble U BETHBIE METAJIbI,
YYT'YH U CTalb

mpouecc H
HOJIy4eHHe
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56

O0001IeHNE
3HAHUH 10 TEME
«MeTanabl»

VYpok-ynpakHeHHe ¢
UCTIOJIb30BaHUE CAMOCTOSATETILHOM
pabOTHI IO BEITIOTHEHHUTO
MPOBEPOYHBIX TECTOB, 33IaHUI
YOPaKHEHUN

Ilposooums OLICHKY COOCTBEHHBIX
JIOCTHMKEHUI B YCBOGHUU TEMBI.
Koppexmuposamp ~ cBOM  3HaHUS B
COOTBETCTBHUHU c TUTAHUPYEMbIM
pe3yabTaToM.

Honyuams XUMHUECKYI0 WHPOPMALUH U3
Pa3TUYHBIX ICTOYHUKOB.

Ilpeocmasnams wHOOPMAITUIO TI0 TEME
«Metamuiel» B BUAE TAONWI], CXeM,
OTIOPHOTO KOHCITIEKTa, B TOM 4YHCIE C
npumeHerneM cpenacts UKT

57 Koumponvnas pabom 3 no teme «MeTauiby
Xummus M OKpy:Kaomas cpeaa (2 u)

58 XUMHUYECKUU Crpoenne 3emnu: sapo, MaHTWs, | Mumezpuposamo CBEIICHUS 1o
COCTaB IUIaHETHI 3eMHas Kopa, nmutocdepa, | pusuyeckoit reorpaduu B 3HAHUA O
3emus runpocepa, aTMoc(epa. | XUMUUYECKOH OpraHU3alMy TIAaHETHI.

XUMUYECKUI COCTaB 3emnu. | Xapakmepuzoeams XAMUYECKUH COCTaB
lopaple  mopompl.  MwuHeEpabl. | TEOIOTHYECKUX 00O0IOYEK 3eMITH.

Pyngr1. Tlone3nsie uckomnaemsle. Pasznuuams MuHEpabl 1 TOpHBIE TOPOJBI
JdemoHcTpanunu.

BuneodparmenTsr 5 CITai bl

«Ctpoenue 3emnu neé

XUMHUYEeCKUil cocTaBy. Kommekius

MHUHEPAJIOB ¥ TOPHBIX IOPOA.

Komneknus «Pyasl MeTanaoBy.

JlagopaTopHbIii OMBIT. 45.

N3yuenue rpanura

59 Oxpana UcTtounuku XUMHUECKOTro | Xapakxmepuzoeams HCTOYHUKHU
OKpY’Karomei 3arpsi3HEHNS OKPY)KAIOIEH Cpeapbl. | XMMUYECKOTO 3arpsa3HEHUs OKpY’Karouien
cpensl oT I'moGansHbIE 9KOJIOTUYECKUE | CPEIBL.

XMMHUYECKOTO poOIeMBbl: HapywmeHue | Onuceléams TII00ATBHBIE 3KOJOTHMYECKHE

3arpsi3HEHUS OMOTreOXMMHUYECKUX KpPYrOBOPOTOB | MPOOJIEMBI, CBSI3aHHBIE C XUMHYECKAM
XHUMHUYECKUX JJIEMEHTOB, | 3arpPsI3HEHUEM.
MOTEIJICHWE KJIMMaTa, KUCIOTHbIE | [Ipednazamy MyTH MHUHUMH3ALUH
OoKau W Jp. O30HOBBIE JBIPBL. | BO3ACHCTBHS XHMHUYECKOI'O 3arpsA3HEHHS
MexayHapoHOE COTPYJHHYECTBO | HAa OKPYKAIOLIYIO CPENy.
B 00JIaCTH OXpaHbl OKpyxKarorieil | [lpusooums TpUMEPbl MEXKIyHAPOIHOTO
cpensl oT XMUMHYECKOT0 | COTpyJHHYECTBA B O0JACTH  OXPAaHBI
3arps3HeHus. «3enIeHast XUMUS. OKpYy’)Xalolell cperpl OT XHMHYECKOTO
JdemMoHcTpauum. 3arps3HeHUs
BuneodparmenTst u ClIai bl
«['mobGanpHBIE JKOJIOTHYECKIE
pOo0OJIEMBI YeJIOBEYECTBA»
OcHOBHBIE NOHATHS OpraHuveckoii xumun (7 1)

60 Bemecrta Crtpoenne aroma XuUMHYECKOro | /Ipedcmagiams WHPOPMALMIO IO TeEME

JJIEeMEHTa B COOTBETCTBHH  C
MOJIOKEHUEM OTOr0 JJieMEHTa B
MIEPUOIUYECKON CHCTEME.

CrpoeHue BeliecTBa: XHMUYECKas
CBSI3b u KPUCTAJUINYECKHE
pemeérku. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX dIeMEHTaMHU
MPOCTHIX  BemiecTB  (METaJIOB,
HEMETAJJIOB, OJaropoIHBIX Ta30B)
OT TIOJOXCHHUS  JJICMEHTOB B
MEPUOANIECKOIN CUCTEME.

Knaccudukanus HeopraHUYeCKUx

«[lepuonnueckuii 3aKOH Hu
TIEPUOANYECKAS crhcTeMa . n.
MenpeneeBa B CBET€ TEOPUM CTPOCHUS
aToMa» B BUJe TaOJHIl, CXEM, OMOPHOIO
KOHCITEKTa, B TOM YHCJIE C MIPUMEHEHUEM
cpenctB UKT.

Buinoansme TeCTOBBIC 3aJaHHS IO TEME.
Ilpedcmaensme uHPOPMAIMIO 1O TEME
«Buapl XMMHYECKOM CBSI3M W THIIBI
KPUCTAJUTMUECKUX peméToK. BzauMocss3pb
CTPOEHUS U CBOWCTB BEUIECTB» B BUJIE
TaOJIUI], CXEM, OIIOPHOTO KOHCIIEKTa, B




46



BemiecTB. lIpencraBuTeny pa3HBIX
KJIACCOB HEOPTaHMYECKUX BEIICCTB

TOM uucie ¢ npuMeHenueM cpeacts UKT

61 XUMHYECKUE [Ipu3Haku u ycrnoBusi mporekanus | [lpedcmasnams WHOOPMALIUIO 1O TeMe
peakunn XuMudeckux peakmuii. Tumomorns | «Kinaccubukamus XUMHYECKHX —pPEaKITH
XUMHYECKUX peakiuit Mo | M0 pa3jMyYHBIM TpPHU3HAKAM» B BHUJC
pPasTUYHBIM OCHOBAaHHSAM. Peakmww | TaONWI[, CXeM, OMOPHOTO KOHCIIEKTa, B
HOHHOTO oOOMeHa. OKHCIUTENBHO- | TOM 4Hcie ¢ nmpuMeHeHneM cpeacts UKT.
BOCCTaHOBHTEIBHBIE PEAKIINN Buvinonuame TecToBbIC 3aaHUS IO TEME.
Xapaxmepuzoeamo OKHCIIUTENBHO-
BOCCTaHOBHTEIIHHBIE peaxiu,
OKHCJIUTEIb 1 BOCCTAHOBUTENb.
Omnuuams OKHCITUTENFHO-
BOCCTaHOBHUTENbHBIE PEAKIIMU OT PEaKIHi
oOMeHa.
3anucvlieams ypaBHEHUS OKHCIUTEIHHO-
BOCCTAHOBUTCIIBHBIX peaKHHﬁ C
MIOMOIIBIO METO/Ia AJIEKTPOHHOT0 OanaHca
62—66 | OcHOBBI XUMHUYECKHE CBOWCTBA TMPOCTHIX | Xapaxmepuzoeamsy o0IHe, OCOOCHHBIE U
OpraHu4ecKon BEILECTB. XapakTepHble | MHAUBUIYAJIBHBIE  CBOMCTBA  KHUCIIOT,
XUMUU XUMUYECKHUE CBOIICTBA | OCHOBAHMM M COIEd B CBETE TEOPHUU
COJIe00pa3yIomux OKCHJIOB, | 3JIEKTPOIUTHIECKOHN TUCCOIMAIIHH.
THJIPOKCHJIOB (ocHoBaHMH, | Apeymenmuposams BO3MOXHOCTb
KHCIIOPOJCOAEPKAIUX KHUCIOT U | IPOTEKaHWS XHUMHYECKHX peakiuid B
aM(OTepHBIX TUIPOKCUIOB), CONEl | pacTBOpax IJIEKTPOIUTAX HUCXOAS W3
YCIIOBUH.
Knaccugpuyupsamo HEOpraHUYeCKUe
BEIIeCTBa M0 COCTaBY U CBOWCTBAM.
Ilpusooums TpUMeEpbl TpeACTaBUTENEH
KOHKPETHBIX KJIaCCOB 5 rpymmn
HEOPTaHWYECKHUX BEIECTB
66 Koumponvnas paboma 4 (utorosas o Kypcy OCHOBHOM IIKOJIBI)
67 AHayn3 KOHTpOJIbHOM pabothl. [loBeicHre UTOrOB rojia
68 Pe3epBHOE Bpemsi
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TemaTHyeckoe NJIAHUPOBAHUE C MCIIOJIbL30BaHueM o0opynoBaHusi «Touka Pocra». 8 kiaacc

Ne  Paznensl Kois-Bo  XMMHUYECKUH DKCIIEPUMEHT Ob6opynoBanue
/11 4acoB
1 [IepBoHavanbHbIE 18 [IpakTuyeckas pabora JlaTuuk Temrepa- Typbl
XUMUYECKUE «/I3yueHne CTpOEHHUs IIAMEHI» (TepMormiapHblIit), CIUPTOBKA
MOHATHUS -
JlabopatopHblii OIBIT JlaTuuk Temmepa- Typsbl
«/lo xakoil TemnepaTypbl (TepMomapHbIii), CIUPTOBKA
MOYKHO HarpeTh BELIECTBO?)»
JlabopaTopHBIid OTIBIT Jlatuuk TeMmnepa- Typbl IIaTHHOBBIH,
«M3mepenune TemnepaTypsl TEPMOMETP, AIEKTpUUECKast
KUTIEHUSI BOJIBI C TOMOIIIBIO IJIUTKA
JaTYnKa TeMIEpaTypsl U
TEPMOMETPA»
JIaGopaTOpHBIH OIBIT JlaTuuk Temrepa- Typbl
«OmnpeneneHue TemiepaTypsl (TepmormapHbIii)
[JIaBJICHUS U KPUCTAJTM3ALUH
MeTalia
JlaGopaTopHBIil OTIBIT JlaT4uK 31eKTpOnpOBOJHOCTH,
«Omnpenenenne BoJONPOBOAHON 1 (poBOK MUKPOCKOTI
W JUCTUWUIMPOBAHHON BOJBI»
JleMOHCTpallMOHHBII Jatuuk Temnepa-
DKCTEpUMEHT «Brinenenue n TYpbI [LIATHHOBBI
MOTJIOIIEHHE TeIlla — MPU3HAK
XUMHUYECKON peaKuu
JleMOHCTpallMOHHbIH ITpuGop a5t OMBITOB C
bKcriepuMeHT. «Pa3noxenue ONEKTPUUECKUM TOKOM
Bo/1ibI 37€KTpUYECKUM TOKOM)
JIEMOHCTpaLMOHH bl Becsl a1eKTpoHHbIE
HKCIIEPUMEHT.
«3aKOH CO- XpPaHEHUS] MaCChI
BELIECTB
2 Kucnopos. 7
Bonopon.
3 PacTBopbI. 10 JlabopaTopHsIii OIIBIT JlaTuuk TemnepaTtypbl IIaTHHOBBIN
Bona. «M3y4yeHre 3aBUCUMOCTH

PacTBOPHMOCTH BELIECTBAOT
TEMIIEpaTyphb»
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JlaGopaTopHBIid OTIBIT
«Habmonenue 3a pocToM
KPHUCTAJIIOBY

LippoBoit MEKpOCKOTI

JlabopaTopHBIid OTIBIT
«IlepechIeHHbI PACTBOP

JlaTduk TeMuepaTypsl INIATUHOBBIH

[IpakTuueckas pabora

BCIICCTB KOJOPUMETPHUUYECK UM

«OrnpeneneHue KOHLIEHTPAUU

10 KaTMOPOBOYHOMY TpauKy»

JlaT4uK ONTHYECKOM IIJIOTHOCTH

JlabopatopHblii OIBIT
«OrnpeneneHue TeMIiepaTypbl
pa3I0kKEHUS KPUCTAIUIOTHAPAT

a»

JlaT4uk TeMunepatypsl INIATUHOBBIH

KonnyecTBeHHbIE 6
OTHOLIEHUS B
XUMUH.
Kitaccbr 13 JIeMOHCTpallMOHH bl [Tpubop s onpesenenus co
HEOPraHUYECKUX HKCIIEPUMEHT. CTaBa BO3AyXa
COEIUHEHUI «Omnpenenenue cocraa

BO3/LyXa»

[IpakTiyeckas pabora

L{ippoBoit MUKpOCKOT

«ITomy4enune megHOTO

«Onpenenenne pH pa3-TuaHbIX
cpen»

KyIopoca»
[IpakTiyeckas pabora Harunk pH
«Omnpenenenne pH pactBopoB
KHCIIOT
7 Te1o4ein
JlabopaTopHBIi ONBIT Harunk pH

JlabopaTopHBIi ONBIT
«Peakuys HeUTpanu3anumy .
JleMOHCTpanoHH
BINAKCIIEPUMEHT
«OcnoBanwus . TeroBoit ¢ dexrt
peakuuyu THIPOKCHIa HaTpus

Hatauk pH, no3a- Top 06b&ma xu-
KOCTH, OIOpeTKa, TaTIuK TeMIepa-
TYpbI IITATUHOBBIHN, IATYHK
IABJICHMS, MATHUTHAS MeIIaaka

C YITICKHUCJIBIM Ia30M»
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PaCTBOPCHUS BECIICCTB BBOACH

JlabopaTopHBIi ONBIT Hatuuk pH
«OmnpeneneHyue KUCIOTHOCTH
HOYBBI»

6 [Tepuoquaeckuii 6
3aKOH U CTPOCHHE
aToma.

U Ctpoenue 7 JIEMOHCTPALMOHH BIi OIIBIT Jlatuuk Temnepa- Typel
BEIIIECTBA. «TeMrieparypa IUiaBieHus | [VIATHHOBBIN, JATUYHK TCMIEPATYPEI
XUMUIECKast BEIECTB C PA3HBIMUTHIIAMH TEPMO ITapHBIN
CBA3b KPUCTAILTHYECKHX

PEMIETOK»

8 [loBTOpEHME U 1
0000111eHNE
3HAHUU.

Wroro: 68

9 kJaace

No  Pa3znensl Kon-Bo [Xumuueckuit skcriepumeHT  OOopymoBaHue

I/ IpOrpaMMBbl 4acoB

1 XUMHUYECKHUE 17 JIeMOHCTPALMOHHDIH OnbIT | AATUMK TEMIEPATYpPbI II1aTHHOBBIH
PeaKuu «Tennooii adpexr

[IpakTrueckas padbora
«ONEKTPOIUTHI U
HEDJIEKTPOIUTHD)

JlaT4nK 1eKTpo- MPOBOJHOCTH

JlabopaTopHBIii OTIBIT
«BrnusiHue pactBoputensHa
JIMICCOLIAAITUIO

[[aT‘{I/IK JCKTPO- MPOBOJHOCTH

JlabopaTopHBIii OTIBIT
«CurnbHble 1 cia0bie
JJIEKTPOJIUTEI

[[aT‘{I/IK JCKTPO- MIPOBOJHOCTH

JlabopaTopHsIii OIIBIT
«3aBUCUMOCTb JIEKTPO-
IIPOBOJTHOCTH PacTBOPOB
CUJIBHBIX 3JIEKTPOIUTOB OT

KOHIIEHTPALlUX HOHOBY

JlaT4nK 31MeKTpo- MPOBOJHOCTH

[TpakTuueckas paboTa
«OnpeneneHne KOHIIEH-
TPALMU COJIHU IO IEKTPO-

MIPOBOJIHOCTH PACTBOPA»

JlaT4nK 31MeKTpo- MPOBOJHOCTH
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JlabopaTopHBIi ONBIT
«B3aumoneiicTBie rTuIpOKCHIA
Oapus

C CEpHOM KUCIIOTON»

JlaTykK 3I€KTPO- IPOBOJHOCTH,
n03aTop 00bEMa KHUIKOCTH, OIOpeTKa

JlabopaTopHBIii OTIBIT
«O0pazoBanue conei
aMMOHHUS

HaT‘II/IK QIEKTPOITPOBOAHOCTH

JlabopaTopHBbIil OTIBIT
«M3y4yeHue peakuuu B3au-
MOJICUCTBUS CyIb(UTA HA-TPHS
C NIEPOKCHJIOM BOJIO-POJIay

JlaT4uk Temrepa Typsl INIATHHOBBIN

JlabopaTopHBIii OTIBIT
«M3menenne pH B xone
OKHCIIUTEIIBHO-
BOCCTAHOBUTEIIbH bIX PEAKIIUI

Harunk pH

JlaGopaTtopHbIil OTIBIT
«CpaBHUTENbHAS
XapaKTepUCTHKA

BOCCTAQHOBHUTENBHO H

CIOCOOHOCTH METAJIIOB

JlaT4auK HanpsoKEeHUs

JIeMOHCTPAIIMOHH BI€ OTIBITHI
«/3yuenue BIUSHUS

pa3InYHBIX (aKTOPOB Ha
CKOPOCTb PEaKIUI»

[Tpubop anst un- MOCTpauu
3aBUCHUMOCTH CKOPOCTH
XUMHUUYECKOU peaKuu OT yCJio
BHUI

Hewmeramnst IV —
VIl rpynm u ux
COEMHEHUS

33

JIeMOHCTpalMOHH bl OTIBIT
«M3yyenne Gpusnveckux u
XUMHUYECKUX CBOMCTB XJIOpa»

Anmapart i IpOBeICHUS
XxuMuueckux mporeccos (ATTXP)

[IpakTiyeckas pabora

«OmnpeneneHne coaepKaHus
XJIOPUJ-MOHOB B TUTHEBOU
BOJIE)»

I[aT‘lI/IK XJIOpUA- NOHOB

JIEMOHCTpALlMOHH bIi OTIBIT:
«IlonyueHue cepoBofOpoaa U
W3YYEHHE €TO CBOWCTBY .
JlabopaTopHBIii OMIBIT:

«Cunres

Anmnapar Juis IpoBeJeHUs
xuMudeckux peakuui (AITXP),
puOOp /ISt MONTYYEHHUS Fa30B WK
annapat Kunmna
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cepoBogopoa . KauectBennsie
peaKIiy Ha CEPOBOAOPOA U
cyabhuab

JIeMOHCTpaIMOHH bl OTIBIT

«3ydeHue CBOMCTB
CEpPHUCTOrO ra3a U CEpHUCTON
KHCIIOTBDY

Anmnapar A npoBeIeHus
XuMudeckux peakimii (ATIXP)

JlabopaTopHBIid OTIBIT

«OCHOBHBIE CBOICTBA
aMMHaKa»

Z[aTLII/IK JICKTPOIPOBOAHOC TH

JIeMOHCTpAIIMOHH BI€ OTIBITHI:
«[Tomyuenne okcuza azora (IV
U U3YYEHHUE €r0 CBOMCTBY;
«Oxwucnenue okcuna azora (I1)
1o okcuaa azora (IV)»;
«BzanmoeiicTBre OKCHIA a30Ta
(IV) ¢ BOJIOY ¥ KHCIIOPOJIOM,
MOJIyYEHHUE a30THOU
KHCJIOTBI»

Tepmope3ucTopHbl i TaTUUK
TeMIeparypsbl, gaTaukpH,
JIATYHK DIIEK- TPOIPOBOIHOCTH,
amnmapar JJist mpo- BEICHUS
XUMUYeCcKHX peakimii (AIIXP),
MarHuTHas MeIaaKa

[IpakTrueckas padbora

«OHpCI[CJICHI/IC HUTPAT-HOHOB B
MMUTATCIbHOM PACTBOPECH»

JlaT4uK HUTpAT- HOHOB

JlabopaTopHBIii OTIBIT

«OHpCI[CJ'[CHI/Ie aMMHa4YHOH

I[aT‘-II/IK JICKTPO- MPOBOJHOCTH

CENIUTPHI U
MOUYEBUHBI»
3 MeTanisl 1 UX 13 J1aGOpPaTOpPHbLii OIIBIT JlaTunk 3neKTpo- MPOBOTHOCTH,
COCAMHCHHA «B3anmMozeiicTBIE H3BECTKOBOH | MATHHMTHAS MEIIaKa, mpuoop
BOJIbI C YTJTIEKHUCIIBIM AJLA TOJTyICHUA
ra3oM» ra3oB win anmnapatr Kummna
JlabopatopHblii OTIBIT JlaTauK faBieHus
«Oxucnenue xenes3a BO
BJI&KHOM BO3/yXe»
4 [lepBonauanbuele 4
cBeseHHs 00
OpraHNYECcKUX
BEIIECTBAX
3) Pe3zeps. 1
Hroro: 68
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Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl HEHTPA

«Touka pocta», HCIIOIB3YeMOro s peajn3anuy 00pa3oBaTe/bHBIX IPOrPAaMM B paMKax
npenogaBaHusl XuMHH

MartepuanpHO-TexHUYecKas 0asa nenTpa «'odka pocta» BKITIOYaeT B ce0si COBpEMEHHBIE U KITACCHYECKHE TPHOOPHI
. [locnemHME MpOIIITM MHOTOJIETHIOO aIPOOAIHIO B IITKOJIE U MTOYYMIIN TIPU3HAHKE Y yanuTene xumun . K HuM
OTHOCSTCS: IPUOOP IS IEMOHCTPAIIUH 3aBUCHMOCTU CKOPOCTH PEAKIIMH OT Pa3InYHBIX (PAKTOpPOB, anmapar s
MPOBEACHMUST XUMHYECKIX PEAKIIUN, TPUOOP IS OTBITOB C 3JIEKTPUIECKUM TOKOM, MPHOOP ISt M3yUSHHS COCTaBa
BO3/yXa U MHOTHE JIPyrUe . Y YUTHIBAs MPAKTUYCCKUI OIBIT TPUMEHEHHS JAHHOTO 000pYIOBaHUS Ha YPOKAX XUMUH,

MBI JTaJTAM JIMIIIb KPAaTKOe onmucanue mpuoopoB . OCHOBHOM aKIIEHT CIIelTaeM Ha ONMMCAHUH MH(POBLIX J1ab0paTopuil 1 UX
BO3MOYKHOCTSIX .

CnpaBoYHUK

Hugposas (komnviomepnas) naéopamopus (LLJI), nporpaMMHO-ammapaTHbIA KOMILIEKC,
JATYMKOBAsI CHCTEMA — KOMILIEKT Y4€OHOT0 000py10BaHsI, BKIIOYAIOIINN H3MEPUTEIbHBIH
010K, MHTEpdeiic KOTOPOro MO3BOJISIET 00ECTIEYNBATE CBS3b C MEPCOHANBHBIM KOMIIBIOTEPOM, U
Ha0Op IaTYNKOBL, PErMCTPUPYIONINX 3HAYCHUS PA3INIHBIX PU3HYECKUX BEIUYUH .

Hamuuk memnepamypsl niamuHno6wlii — TPOCTON U HAASKHBIN TaTUYMK, IPEIHA3HAYEH JIS
H3MEpEHHUs TEMIIEPATyphl B BOJHBIX PACTBOPAX W B ra30BBIX cpelax . MiMeer pa3iuyHbIi
nuanas3oH n3mepennit ot —40 1o +180 °C . TexHndeckne XapaKTepPUCTUKH JaTYNKa yKa3aHbI B
WHCTPYKITUH 10 9KCILTyaTaIlHH .

Jlamuuk memnepamypol mepmonapHwlil NpeHA3HAYCH JIJISI
n3mepenus temmeparyp g0 900 °C . Mcnionb3yercs mpu
BBIMTOJIHEHUH paboT, CBSI3aHHBIX ¢ K3MEPEHUEM TEMITEPATYP
MTaMEHH, TUIABIICHHS U Pa3lI0KESHHUS BEIIECTB .

Hamuux onmuueckoii nnomuocmu (KOIOPUMETp) —
npeHa3HAYCH IS H3MEPEHUs ONTHYECKOH IOTHOCTH
OKpaIleHHbIX pacTBopoB (puc. 1) . cnone3yercst Ipu U3ydeHHH
TeM «PacTBopb», «CKOPOCTh XUMHUUYECKHX PEAKIIHID,
OMpE/EIICHNH KOHIICHTPAIIUU OKPAIICHHBIX HOHOB WITH CO-

Puc. 1. Jlatuuk onruue- SIMHCHHM .

CKOMH 1oTHOCTH: 1 — B KOMIIIEKT BXOIST JATUYUKH C
THE3/0 JUIS KIOBETHI; 2 —

Ppa3IMYHON ITTMHOM BOJIH 11O
JIYITPOBOHUKOBBIX UCTOYHUKOB cBera: 465 u 525 uM . O0b-

KHOBETA JIA UCCIIEAYEMOT' O %
€M KIOBETHI COCTaBIIgeT 4 MJI, IJIMHA OIITHYCCKOI'O IIyTU —

BeEIIECTBA 10 Mm .

Jamuux pH npenHasHayueH st ©3MepeHus BogopoaHoro nokasatens (pH) . B Hacrosiiee Bpems 3 mkoimy
MOCTYIAI0T KOMOMHUPOBAHHBIC JaTYMKH, COBMEIIAIONINE B Ce0E CTEKIISIHHBIN 3JICKTPO/I C 3JIEKTPO 10M
CpaBHEHHS, UTO JeJIaeT paboTy 110 U3MEPEHHIO BOIOPOIHOTO MOKa3aTels 0onee KoM(PpOPTHOH . [l ama3oH
u3mepenuit pH ot 0—14 . Ucnons3yercs 11t ©3MEpEeHUsI BOAOPOAHOTO MOKA3aTeNsl BOAHBIX PACTBIPOB B
Pa3ITUYHBIX UCCIIEOBAHUSIX O0bEKTOB OKPYKAIOMIECH CPEIbI .

Jlamuuk nekmponpoeooHocmu NpeTHA3HAYCH I U3MEPEHUS YASIbHON AJIEKTPOIPOBOIHOCTH 3 UAKOCTEH, B
TOM YHCJIC ¥ BOAHBIX PACTBOPOB BEIIECTB . [[prMEHseTCs MPU M3yYEHUH TEOPUH DIIEKTPOIUTHIECK Oi
JIMCCOITHAIINH, XaPaKTEPUCTUK BOAHBIX PACTBOPOB . JJamuuk Xa10puo-uoHoe uctoiib3yercs s
KOJIMYECTBEHHOTO ONPEACICHHSI COIEPYKaHUs MOHOB XJIOpa B BOJHBIX PACTBOPAX, ITOYBE, MPOAYKTaX muTaHus . K
JIATYUKY MOAKIFYAETCS NOHOCENEeKTUBHBIN 3nekTpo (MCD) (paGounii 31eKTpoy), MOTEHIUAN KOTOPOro

1 TlogpoOHBIE XapaKTEPUCTUKU JATYMKOB, METOIAMKH HACTPOHUKM M TMpaBuia pabOThl MOXHO HAWTH B KHHIE
«Hcnonp3oBanue nUGPOBBIX JTabopaTopuii IpH O0yYCHHMH XMMUU B cpeaHeid mikone» . (M .. bunom . JlabopaTopus
SHAHMUIA, 2014 . — 229 c )
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3aBHUCUT OT KOHIIEHTPAIIMH ONPEIeIsIEeMOro HOHA, B IAHHOM cilydae OT KoHieHTpaimu annonoB Cl- . TTorenmuan
HCD omnpenensiroT OTHOCUTEIBHO IEKTPOJIa CPABHEHHS, KaK MPaBUIIO, XJIOPCEPEOPSHOTO .

Ha pucynke 2 mokaszana o0mas cxema ucronszoBanus MCD 1 KOTMUeCTBEHHOTO OIpe/ieNIeHHs KOHLIEHTPAaLuu
(axtuBHOCTH?) pasmuunbix HOHOB: Cl, NOs, NH4*, Caz* . OcHoBHO# KoMIOHEHT Jito6oro MCD — memOpaHa, KoTopast
paszaensierT BHYTPEHHUI pacTBOP C MOCTOSHHOM KOHUEHTpaLKMel ONpeaesieMOro HOHA U UCCIENyEMBbI pacTBOp, a TAKXKE
CIIY>)KHT CPEJICTBOM 3JIEKTPOJIIMTUIECKOTO KOHTAKTa MEX Ty HUMH . MeMmOpaHa 00J1afjaeT HOHOOOMEHHBIMU CBOHCTBAMH,
MPUIEM TTPOHUILIAEMOCTD €€ K HOHAM Pa3HOr0 TUIIA Pa3IuyHa .

Puc. 2. YcTanoBKa A5 onpeneneHus
KOHITEHTpAITNH (aKTUBHOCTH )
XJIOPUI-MOHOB B pacTBope . A: 1 — kopiyc
JaTYHKa JUIS OTIPEICITeHHS
Cl-nonoB; 2 — pazpém Micro USB st
HOAKITIOYCHUSI K KOMIIBIOTEDY;

3 — pazsém BNC ans mogximodenus: pabouero
anekTpona; 4 —
Pa3bEM /ISl OAKITFOYCHUS JJICK-
Tpoza cpaBHeHHs . b 1 —HOHOCEIEKTUBHBIN
anekTpo (pabounit
3IIEKTPOJ); 2 — 3JIEKTPO]] CPABHEHHS
(x;mopcepeOpsHbI AIEKTPO);
3 — Mar"uMTHas Memanka; 4 — SKopb MarHUTHON

Lindposod anes

RAgus e

MCEIIaJIKH

3amperaeTcs TporaTh MEMOpaHy JIEKTPO/Ia MaIbIIAMH U IPUBOAUTH €€ B COMPUKOCHOBEHHE C TBEPBIMU
noBepxHOCTsMH . [Ipu xpanenuun NCD dyBcTBUTENbHAS YaCcTh JaT4rKa (MeMOpaHa) JT0/DKHA ObITh 3alUIIeHa
cHenraNbHBIM KOMaykoM . He gomyckaercst HCIOIb30BaTh AJIEKTPO/IBI C MTOJIMMEPHON MeMOpaHOH B cpefax,
COJIepIKAIIMX JIeTy4He BEeIeCTBa WIIM OpraHndeckue pactBopurend . He ciexyer ucnonbzoBats MCD B CHITBHBIX
okuciurersx . JumrensHoe HaxoxaeHne MCD B pacTBOpax KPEMKUX KHCIIOT HIIHM HIENOYei MPUBOJHUT K PE3KOMY U
HEOOPAaTHUMOMY COKPAILCHUIO CPOKA CIYKOBI AIEKTPO/IA .

CnpaBoYHUK

2 AKTUBHOCTb HOHOB 2 — 3¢ deKTrBHAs (KKYIIAasIcs) KOHICHTPAIUS ¢ YU4ETOM Pa3InYHbIX B3aUMOJACHCTBUN MEX Ty
HOHaMH B pacTBope . [lokasarens aktuBHOCTH pPa = —lga . [lousatre ObuTo mpemiokeHo B 1907 r . aMepUKaHCKHM
yuéHbM [ . JIploMcoM Kak HOBasi IEpEMEHHas, MPUMEHEHUE KOTOPOM BMECTO KOHLIEHTPAIIMHU TO3BOJISIET MCIOJIb30BATh

TSI OTIMCAaHUS CBOMCTB Pp€aIbHBIX paCTBOPOB OTHOCUTEIILHO IIPOCTHIC YPAaBHCHUS, ITOJIYYCHHBIC TJIA NACAJIBHBIX CUCTEM '
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Jamuuk Humpam-uonog6 npeHa3HAYCH JUIs
KOJIMYECTBEHHOT'O ONpE/AEICHIs] HUTPAaTOB B
Pa3IMYHBIX 00BEKTaX OKPYKAIOIIEH Cpeapl: BOAE,
oBoIIaX, (HPYKTax, KOMOACHBIX U3AEIUAX U T . I .

Mukpockon yughpoeoii npeqHa3HAYESH IS U3YUYCHUS
(OpMBI KpUCTAIIIOB ¥ HAOJIIOACHHS 332 POCTOM
KPHCTAILIOB .

Annapam 013 npogedenus Xumu4ecKux peaKyui
(AIIXP) npeaHa3HaueH JUIsl TOTyYeHNs U
JEMOHCTPALIUKM CBOWCTB TOKCHYHBIX TTAPOB U T'a30B .
OTH BelleCTBa MOIY4al0TCs B KOlIOe- peakTope, U
NpY HarpeBaHuu (Win 6e3 HarpeBaHMs)
ra3o00pa3Hble BEIECTBA MIPOXOAAT Uepe3
HOTJIOTUTEbHBIE EMKOCTH (HacaKH) ¢ pacTBOPaMH
pEareHToB, BCTYNAIOT C HUMHU B peakuuio (puc. 3) .
N30bITOK Ta3a NOTJIOMACTCS KUAKUMHU U TBEPABIMU
peareHTamH, a TaKKe aKTUBUPOBAHHBIM YIJIEM .
Amnmapart Jaie BCero UCIONIb3YIOT AJIS MONYIEeHUs U
JEMOHCTpPALIMH CBOWCTB XJIOpPa, CEPOBOAOPOA .

Puc. 3. Aumapar jyis IPOBEICHNS XUMHUECKHX
peaknuii (ATIXP): 1 — nByropias Konba-peakTop;
%’ 2 — nenuTenbHas BOPOHKA JJIsS PAOOTHI C
\ 1  TOKCHYHBIMH BEIIECTBAMH, IO3BOJIAET 100ABIIATH
HEO0X0-
JIMMOE KOJIMIECTBO KHUIKOTO pearcHTa B
PEaKIMOHHYIO CMECh, HE JIOMYCKas pa3repMeTH3AIN
\ npuo6o-
pa; 3 — &MKocTH (HacaJKH) JJIs )KUAKUX PEarcHTOB
(morstorureneit); 4 — Konmaku; 5 — EMKOCTb

: (Hacazika) [UIs CHITYYHX PEarcHTOB

[pu npaBUIIbHOM 3KCIUTyaTay Iprudopa IeMOHCTpAIHsi CTAHOBUTCS yIOOHOH 1 Oe3onacHol . Ha mpoBenenne
OITBITOB TPATHUTCS OKOJI0 3—6 MuH . X0pollasi BU3yaJbHOCTb SIBIISIETCS IPEUMYIIIECTBOM 3TOTO Npudopa . Tak Kak npu
JEMOHCTPALIY OTHOBPEMEHHO MPOXOIAT HECKOIBKO PEaKIHii, BaKHO MPABHJIBHO OpPraHW30BaTh HAOIIOEHUS
yualuMucs 3a IpoTeKaroIMMH Tpolieccamu . LlernecooOpa3Ho 3anucaTh Ha JOCKE Ha3BaHUS WM (OPMYJIBI PEareHToB,
HaXOAMIMXCA B IOTJIOTUTENBHBIX CKIISTHKAX . [10 OKOHUaHUM OMBITa HY’)KHO CPaBHUTH HCXO/IHbIE PACTBOPHI BEILIECTB U
pE3yIABTATHI MX MPEBPALLCHAN .

AITXP MOXHO MPUMEHSITH Ha Pa3HbIX 3Tanax 00y4eHus: — MpU U3y4eHHH HOBOTO MaTepHala, TOBTOPCHUH H
3aKperyIeHnH, 0000IEeHNH U CUCTEMATH3alliy 3HaHUH ydamuxcs . B 3aBucumocty ot mpoduiist o0ydaeMbIx, Lenei
YpOKa, YPOBHS 3HAHUS YJalTUXCsS BO3MOXKHBI Pa3INYHbIE BAPUAHTHI TOCTAHOBKH SKCIIEPUMEHTA U BBIOOpa
pearupyronux BemecTs . OHaKO MPU U3YUYEHUH CBOMCTB BELECTB HE CIEAYET OTPaHUYUBATELCS TOJIBKO 3KCIIEPUMEHTOM
¢ ucnonszoBanueM AITXP . MHorne qumakTHIeCKUE TSI MOTYT OBITh JOCTUTHYTHI TOJIBKO TEMOHCTPAIIUEH OIBITOB B
TpaAuLIMOHHON (hopme .

[Tpumenenne AIIXP He orpaHu4MBaeTCs BHIICOMUCAHHBIM 3KCIIepUMeHTOM . [IprOop yno0HO NpuMEeHATh pH
JIEMOHCTpAIMK CBOWCTB quokcuaa asora (1V), merrsiamuna, 6poma, npu GpakiiMOHHOM reperonku HedTH . B remsax
9KOHOMHH BPEMEHH €r0 MOXHO MCIOIb30BATh IPH N3YYEHUH CBOMCTB yriekucioro rasa . AIIXP nogxonut nns
MOJTydeHHsT 0€3BOTHOM a30THOM KMCIOTHI, OpoMOeH301a, HUTPOOEH3071a 1 IPYTUX COEANHEHHH .

CrnpaBoYHHUK
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Ilpuéop ona oemoncmpayuu 3a6UCUMOCHU CKOPOCHIU
XUMUYECKUX PEeaKyUil Om paziuiHblX )aKmopoe ucCronb3yoT
MpU U3y4eHHH TeMbl «CKOPOCTh XUMUYECKON PEaKII» U
TermioBoro 3ddexra xumMudeckux peakiuii . [Ipudop maér
BO3MOXKHOCTB 9KCIIEPUMEHTAILHO UCCIIE0BATh BIMSIHUE Ha
CKOpPOCTh XMMHUYECKUX PEAKINH CISAYIOIUX (aKTOPOB:
MPUPOABI PEarupyIOINX BEIIECTB, KOHIEHTPAUN
pearupyronmx BEIeCTB, IO TPaHUIbl paszena a3 B
TeTEePOreHHBIX CHCTeMaX (IOBEPXHOCTU COMPUKOCHOBEHUSI
MEX]y pearupyroiMy BeIeCTBAMH), TEMIIEPATYPEI,
KaTajau3aTopa, HHTHOUTOpa .

Puc. 4. IIpuGop 111 TEMOHCTPAIH 3aBUCHMOCTH CKOPOCTH
XUMHYECKUX PEaKLUil OT pa3NyHbIX (PakTOpoB: 1 — MOJCTABKa;
2 — cocynsl JlangoneTa; 3 — MaHOMETPHYECKHE TPYOKU

[Tpubop cocTOUT U3 MOACTABKH, HAa KOTOPOM 3aKpeIyIeHbl 1B MaHOMETPUIECKUE TPYOKH, KOTOPBIE COCIUHSIOTCS C
cocyznamu JIaHI0JIbTa C MOMOIIBIO TIACTUKOBOW TPYOKH ¢ poOkamMu (puc. 5) . Mex 1y MaHOMETPUUECKHMU TPYOKaMu

Ha MaHeIy HaHEeCeHa IIKaja 11 HaOJIoeHUs] YPOBHS )KUIKOCTH B TpyOKkax . OKpalleHHOH XKHUIKOCTHIO MOXKET ObITh
pacTBOp JIF0OOT0 KPACHUTEIsl B BOAE .

CupaBoYyHUK

ITunemxa-0o03amop — npuCcocoOICHUE, UCTIOIB3YEMOE
B J1a00paTOpUH ISl OTMEPHBAHHUS OMPEIETIEHHOTO
00bEMa )KUAKOCTH . [TUIETKU BBITYCKAIOTCS
MEPEMEHHOT0 U MIOCTOSTHHOT0 00bEMa . B KOMIUTEKThI
000pyI0BaHuUS ISl MEAUIIMHCKUX KIIACCOB BXOMST
yI0OHBIE MUMETKU-03aTOPbI OJJHOKAHAIbHBIE,
MTO3BOJISIONINE HACTPOUTHh HEOOXOIMMBIH 00BEM
OTOMpPaeMOH JKHIKOCTH B TPEX Pa3IHUYHBIX JHAIa30HAX
(puc. 6) . Ucnonb30BaHME COBPEMEHHBIX TEXHOJIOTHIA 1
[[BETOBOM KOJMPOBKH JHAIa30Ha JO3UPOBAHUS TaET
BO3MO)XHOCTh Ka4€CTBEHHO, TOYHO, O€30MacHO
BBITIOJTHATH ITMIETHPOBaHKE . [IUMETKH HMEIOT CMEHHBIC
IIJTAaCTUKOBBIC HAKOHCYHHUKH .

Puc. 5. TTunietkn 103aTOPHI
OIHOKAHAJILHBIE IIEPEMEHHOrO
obovéma: 1 — 110 mim; 2 —
100—1000 mxi1; 3 — 10—100 MK

CrnpaBoYHHUK
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Bana kombunuposannasa nperHa3HauCHA sl HATPeBa CTEKJITHHBIX U (apdopoBBIX COCYIOB,
Korja TpedyeTcs co31aTh BOKPYT HarpeBaeMoro Cocyzia paBHOMEPHOE TEMIIEPATYPHOE MOJIE,
M30eKaTh UCIIOIb30BAHUS OTKPHITOrO ITAMEHHU U PacKaJIEHHOM dieKTpuieckoit crimpanu (puc. 7)
. Kopmyc koMOMHHpOBaHHO# OaHM C/eNaH U3 alroMHUHAS . JKUIKOCTHAS YacTh
KOMOMHHMPOBAaHHOH OaHU 3aKpbIBAETCS KOIbIIAMH PA3IMIHOTO JHAMETpPa .

Puc. 6. bans komOMHMpOBaHHas JabopaTopHas . A — BoxsiHast Oanst . b — necuanas Oans

s HarpeBanus cocynos 10 100 C B kayecTBe TEIIIOHOCHTENS MCIIONB3YIOT BOAY, Korza TpedyeTcs co3aaTh Oornee
BBICOKYIO TEMIIEPATYpPy MPUMEHSIOT COJIeBbIe pacTBOPHI . TeroHocuTeneM MoxkeT ObITh riuiieput . OH obecriednBaeTt
unHTepBai Temreparyp ot 60 10 180 °C . Brrme 310l TeMepaTypsl TJIHLIEPHH HAYWHACT Pa3iaraTbCs U IBIMUATE . s
HarpeBaHus 70 0ojiee BBICOKUX TeMIIepaTyp HCIONb3YIOT IIMIMHAPOBOE MAaciIo WM CHINKOHOBOE . boree 6e3omacHo
UCIIOJIb30BATh JUIS HAIIOJHEHUS 0aHb CyXOW MEIKO3epHHCTHIH Mecok . OHaKo ecouHbIe OaHU MPOrpeBatOTCs
HEpPaBHOMEPHO . B cocTaB KOMILIEKTa BXOAUT CUTO JJIsl IPOCEUBAHMSI PEYHOTO MECKa .

VcTOYHMKOM TeruIa Juisi KOMOMHHUPOBAHHOW OaHHM SIBJISFOTCS QJISKTPHIECKUE TUTUTKU C 3aKPBITON CITHPAIIBIO .

CnpaBoYHUK

Ilpuoop ona nonyuenus 2a306 MCIONb3YETCS JIS MOTyYSHHS HEOOIBIITNX KOJIMYECTB Ta30B:
BOJIOPOJIa, KHCJIOpOoa (M3 MEePOKCHIa BOJIOPOa), YIJIEKUCIIOro rasa .

Puc. 7. [TpuGop 1Jis MOIy4eHUsI 1 COOMPAHUSI Ta30B
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YueOHo-MeToANYECKOE oDecnieueHne Kypca XuMUHU
OCHOBHOI1 00111€00pa30BaTeIbHOI IKOJIbI

VY4eOHO-MeTOMMYECKUiT KOMIUIEKT Uil W3YYeHHs Kypca XuUMuM B 8—9 Kiaccax, CO3JaHHBIA aBTOPCKUM
KoiekTuBoM 1on pykoBozactBom O. C. ['aOpuensHa, COOEpKHT, KpoMe Y4eOHBIX MOCOOWH, y9eOHO-METOAMYEcKre
Y TUJIAKTUYECKUE TTOCOOHSI, TETPA/IH IS BBITOJTHEHHUS J1a00PATOPHBIX U MPAKTHYECKUX paboT U Jp.

YMK «Xumus. 8 kiace»

1. Xumus. 8 knacc. Yuebnuk (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. Meroauueckoe mocobue. 8 kiacc (aBroper O. C. 'abpuenss, U. I'. Octpoymos, C. A. Cnaakos).
3. IIporpamma kypca xumun aiast 8—9 kinaccoB obmieodpasoBarenbHbix yupexaenuit (aropsl O. C. I'abpuensn, U. T
Octpoymog, C. A. Cnaakos).
4. Pabouas terpaab. 8 kinacc (aBropsl O. C. ['abpuensH, C. A. Cnankos).
5. Terpanp 1ist 1abOpaTOPHEIX OIBITOB M HpakTHUecKuX pabor. 8 kimacc (apropsr O. C. I'abpuensH, 1. B. Akcénona).
6. Xumus B TecTax, 3aj1a4ax u ynpaxkaenusx. 8 kiacc (aBroper O. C. ['abpuernsiy,
U. B. Tpury6uax).
7. DnexTpoHHas popMa yueOHUKa.

YMK «Xumus. 9 kaace»
1. Xumus. 9 xnace. Yueonuk (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
2. Meroauueckoe mocobue. 9 kiracc (aBroper O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).
3. IIporpamma kypca xumun st 8—9 kiaccoB o0mieoOpa3zoBaTenbHbiX yupexaenuit (aBropst O. C. I'abpuensn, U. T.
Octpoymos, C. A. Cnaakos).
4. Pabouas terpazap. 9 kinacc (aBropsr O. C. I'abpuensn, C. A. Cnaakos).
5. Terpajp 115 7a00OPATOPHBIX OMBITOB U MpakTHYeckux pabot. 9 kimace (aBropsr O. C. Tabpuensn, U. B. Akcénora).
6. Xumus B TecTax, 3a1auax u ynpaxueHnusx. 9 kiacc (apropsl O.C. ['abpuersis,
U. B. Tpury6uax).
7. DnexTpoHHas hopMa yueOHHKA.

HNHpopManoHHbIe CpeacTBA

HuTepHeT-pecypchbl HAa PYCCKOM sI3bIKe
1. http://www.alhimik.ru. TIpexcraBneHbl ciemywooume pyOpHKH: COBETHI aOHTYypHUEHTY, YUYHUTEIIO XHMHH,
cripaBOYHKK (OueHb OonblIasi MoAOOpKa TAOJMI[ U CIIPABOYHBIX MATEPHUAIOB), BecEnasi XUMMs, HOBOCTH, OJIMMIIHA/IbI,
KyHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHYECKUX CBEICHHIA).
2. http://www.hij.ru. XKypran «Xumusi ¥ KHU3HBY» HNOHATHO M 3aHMMATEILHO paccKa3biBacT 000 BCEM MHTEPECHOM, YTO
MPOUCXOJIUT B HAYKE U MUPE, B KOTOPOM MBI KHUBEM.
3. http://chemistry-chemists.com/index.html. DnexrponHslil XypHan «XUMHKA U XHUMHUS», B KOTOPOM IPEACTABICHBI
ONBITHI MO XMMHU W 3aHUMAaTelbHas WH(OpPMAIUs, MO3BOJSIONINE YBICYb YYCHHKOB OSKCIIEPUMEHTAILHON YacThiO
npeaMera.
4. http://c-books.narod.ru. BceBo3moskHast tuTepaTypa rmo XuMHH.
5. http://www.prosv.ru/. TTocoOust st y9ganiuxcsi, B TOM YHCIIE JJIS MOATOTOBKM K uToroBoi arrecramuu (OI'D u EI'D),
METOIMYECKUE TTOCOOUS TSl yIUTeNel, HayqHO-TIOMYJISIPHAS JTUTEpaTypa Mo XUMHUH.
6. http://1september.ru/. XXypram npeara3HadeH He TOIBKO I yuuTeiaeid. B HEM mpeacTaBieHo OOBIIOE KOTHYECTBO
paboT YUSHHKOB, B TOM YHCIIC HCCIESI0BATENBECKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN ITOPTAJ CO CCHUIKAMH Ha 00pa30BaTelIbHbIC
CalTHI 0 XUMUH.
8. www.periodictable.ru. CoopHuK cTaTeil 0 XUMHUUYECKUX IEMEHTAX, WUTIOCTPHUPOBAHHBII SKCIIEPUMEHTOM.

HNHTepHeT-pecypc HAa aHTJIMIACKOM SI3bIKE
http://webelementes.com. Coxep>XUT UCTOPHUIO OTKPBHITHSI M ONMCAHUE CBOWCTB BCEX XMMHYECKHX DJIEMEHTOB. byner
MOJIE3€H /ISl yYaIuXCs S3BIKOBBIX IIKOJ M KJIACCOB, TaK KaK CONEPKUT Ha3BaHMA DJIEMEHTOB M BEIIECTB Ha Pa3HBIX
S3BIKAX.

58


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

59



60



		2023-05-04T20:02:40+0300
	009748439d494269a1
	Директор Илясова Е.М.




