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IMosicuuTeILHAS 3aNIMCKA

Pabouas mporpamma ydyeGHOro Kypca Mo XMMHMU A 8 Kiacca pazpaboraHa Ha ocHoBe Dene-
palbHOTO TOCYAApCTBEHHOTO O00pa30BaTEIbHOTO CTaHJapTa OCHOBHOIO O0IIero oOpa3oBaHMs,
YTBEP)KIEHHOTO IpuKa3oM MuHucTtepcTBa o6pa3oBanus U Hayku Poccuiickoit deaeparuu ot «17»
nexabps 2010 1. Nel897; mpumepHON MpOrpaMMBbl 10 y4eOHOMY MpeIMeTy «XUMUs» sl 00paso-
BaTEJIbHBIX OpraHM3alUi, pealu3yolX IporpaMMbl OCHOBHOTO 00I1ero oopa3oBaHus (0100peHa
pemeHreM QeneparbHOro yueOHO-METOINIECKOro 00benHeHNs o 00memMy oOpa3oBanuto [Ipo-
Tokon oT 27 ceHtsabps 2021 roma Ne 3/21 u aBropckoil Ilporpammel kypca xumum g 8-11
KJIacCOB 001Ieo0pa3oBaTenbHbIX yupexaeHui (6a3oseiii ypoBens) O. C. 'abpuensna 2007 r.. Pe-
aJln3alus MporpaMMbl OCYIIECTBISIETCS C UCTIOIb30BaHUuEM 000pyaoBaHus 1ieHTpa «Touka Pocray.

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanu3anus 00pa3oBaTeNbHBIX MPOTPaMM
€CTECTBEHHO-HayYHOU M TEXHOJOTMYECKOW HAIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHO/IATEILCTBA B cepe 00pa3oBaHus U ¢ yIETOM pekoMeHanuil denepanibHOTo
oreparopa yueOHoro mpeamera «Xumus». OOpa3oBarenbHas MporpaMMa IO3BOJSIET MHTETPHPO-
BaTh peallM3yeMble MOIXOIbl, CTPYKTYpy W COJIEpXXaHWE TP OpTaHW3aluh OOYYCHUS  XH-
MHUH B 8 KJIaccax, BEICTPOEHHOM Ha 6a3e J1000ro U3 AOCTYMHBIX Y4eOHO-METOIUYECKUX KOMILIEK-
coB (YMK) . Ucnonw3oBanue obopynoBanus «Touka pocta» npu peanusarnuu ganHord OIl mo3so-
JISIET CO3/1aTh YCIIOBHS:

* JITIS1 pACIIUPEHUS COIEPIKAHMSI IIKOIBHOTO XUMHYECKOTO 00Pa30BaHMS,

* JI7IS1 TIOBBIILICHUS TIO3HABATEFHON aKTUBHOCTH OOYYaAIOLINXCS B €CTECTBEHHO-HAYYHOU 00-
JacTH;

e U1 pa3BUTHS JINYHOCTU peOEHKA B mpoliecce 00ydyeHUs: XUMHUH, ero crnocoOHocTel, pop-
MUPOBAHHA U YOBJIETBOPEHHS COLIMATIBHO 3HAUMMBIX HHTEPECOB M MOTPEOHOCTEI];

o 17151 pabOTHI ¢ OTapEHHBIMU IKOJBHUKAMH, OPTaHU3AIMU UX Pa3BUTHS B Pa3IMUHBIX 00Ja-
CTSIX 00pa3oBaTENLHON, TBOPUYECKON JICATEIBHOCTH.

JlanHas mporpaMMa KOHKpPETH3HpYeT COJepiaHue CTaHAapTa, NaéT pacnpeneeHue yded-
HBIX YacoB II0 pa3fesiaM Kypca, IOCIeA0BaTeIbHOCTh U3YUEHUS TEM M PA3ZelIoB ¢ YYETOM MEXK-
NPEIMETHBIX U MPEIMETHBIX CBSI3€H, JOTMKU Y4eOHOro mpolecca, BO3paCTHbIX OCOOCHHOCTEN yua-
mmxcs. B mporpamme onpenenén nepeveHs 1eMOHCTpalnii, 1a00paTOPHBIX OMBITOB, TPAKTHIECKUX
3aHATUM U pacUETHBIX 3a1a4.

N3yuenne xumuu B 8 Ki1acce HaIIpaBIeHO HA IOCTHKECHUE CIICAYIOIINX HEJIeH:

® Pa3BUTHUE JINYHOCTHU OOYUAIOIINXCSI, UX MHTEIUIEKTYalbHOE U HPABCTBEHHOE COBEPIIEHCTBO-
BaHUe, (POPMUPOBAHHE y HUX I'yMaHUCTUYECKMX OTHOLIEHMH M JKOJIOIMYECKH LEIecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOU AEATEIBHOCTH

e opMHpOBaHUE YMEHHUI OPraHU30BBIBATH CBOW TPYA, MOJIb30BAaThCS Y4EOHUKOM, JIPYroi
JTUTEPATypPOH, COOTIOAATh TIPaBHIIa PAOOTHI;

e GopMHpPOBaHNE OCHOB XUMHUYECKOTO 3HAHHS — BAXKHEUIINX (DAKTOB, OHATHH, XUMUYECKUX
3aKOHOB M TEOPH, A3bIKAa HAyKH, JOCTYIHBIX y4alIUMcs 0000IIeHNIT MUPOBO33pPEHYECKOTO XapaK-
Tepa;

® pa3BUTHE YMEHUH HAOMIONATh U OOBSICHATH XUMUYECKHUE SIBJICHHUS, IPOUCXOAAIINE B J1a00-
paTopuu, Ha IPOU3BOJICTBE, B TOBCEAHEBHON XKU3HU;

e hopMUpOBaHKE YMEHMI O€30MacCHOr0 OOpAIICHHs] C BEIICCTBAMH, HCIOJIB3YEeMBIMHU IPHU
BBITTOJIHEHUH HECIIOKHBIX XUMHYECKUX OIBITOB U B TIOBCEHEBHOM KU3HU;

e opMHpOBaHUE YMEHUN CpPaBHMBAThH, BHIWICHATH CYIIECTBEHHOE, YCTAHABJIMBATh NMPHUYUH-
HO-CJICZICTBEHHBIE CBS3H, JIeaTh 0000IIEHNUS, CAMOCTOSATEIEHO TIPUMEHSTH, TOTIOJHATh M CHCTEMa-
THU3UPOBATh 3HAHMUS,

® BHIPa0OTKA y ydalMXCsl MOHMMAaHUS OOLIECTBEHHOW NMOTPEOHOCTH B Pa3BUTHUHM XUMHH, a
Takke (popMHUpOBaHUE Y HUX OTHOUICHMS K XMMHHU KaK BO3MOYKHOW oOyiacTh Oymaymiei mpakThye-
CKOM 1eATeNbHOCTH;

3anauu:

1. ChopmupoBaTh 3HaHHE OCHOBHBIX MOHATHH U 3aKOHOB XMMUHU

2. BocriuThIBaTh O0IIEUEIIOBEUECKYIO KYIBTYpPY

3. Yuuth HaOII0AaTh, IPUMEHSTH MTOJyYSHHbIE 3HAHUS Ha TIPAKTUKE



B kauectBe QopM MPOMEKYTOUHOH aTTECTAIMU YYAIUXCS HCHOJIB3YIOTCS TpaauIlMOHHBIE
JMAarHOCTHUYECKHE U KOHTPOJIbHBIE Pa0O0THI, PpA3HOYPOBHEBBIEC TECTHI, B TOM YHCJIE€ C UCIOJIb30BAHU-
€M KOMIBIOTEPHBIX TEXHOJIOTHA.

B cootBerctBum ¢ yuebnsm maanom MOY COILL Ne2 nrr.HoBOKpyUYMHUHCKUI HA U3y4YE€HHE
XMMHH B 8 KJlacce OTBOJUTCA 2 yaca B Henelo, 68 yacoB B roi. Peanuzanus gaHHON IpOrpaMMbl
CIOCOOCTBYET UCIOJIB30BAHUIO PAa3HOOOPA3HBIX (HOpM OpraHu3anuu y4eOHOTO Ipolecca, BHEApE-
HUIO COBPEMEHHBIX METOJIOB O0YUYEHHS U MeJarOrMueCKUX TEXHOJIOTUH.

[Iporpamma paccunurana Ha 68 yacoB B roj (2uaca B Heneno). [Iporpammoit npeaycMoTpeHo
MIPOBEICHUE:

- KOHTPOJIBHBIX paboT 5 yacoB

- IPaKTUYECKHUX paboT 9 yacoB

OcHoBHOU (hopMOIT OpraHHU3aIK YIeOHOTO MpoIiecca SBISETCS KIAaCCHO-ypoUuHasi cuctema. B
KauecTBE JOMOJIHUTEIbHBIX (OPM OpraHu3aiuu 00pa3zoBaTENLHOTO MPOIECca UCHOIB3YEeTCs CHU-
cTEéMa KOHCYJIBTaHI/IOHHOﬁ MNOAACPIKKH, HHAWBUAYAJIbHBIX 38,H$ITI/II71, CaMOCTOATCJIbHAA pa60Ta y4da-
IIUXCSA C UCIOJB30BAHHMEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOrui. OpraHuzaius COIpo-
BOXICHHUA yUallUXCs HAIIpaBJICHA Ha:

- CO37JaHM€ ONTUMAJILHBIX YCIOBUN 00yUeHUS;

-ACKITIOYEHHUE NICUXOTPAaBMHUPYIOIUX (PaKTOPOB;

- COXpaHEeHHE NICUXOCOMATUYECKOTO COCTOSHUS 37]0POBbsI YUAILUXCS,;

- pa3BUTHUC MMOJI0KUTECILHOM MOTHBAIIMU K OCBOCHHIO ITPOrpaMMBbI;

- pa3BUTUE UHIUBUYaJIbHOCTH U OJIAPEHHOCTH KaX/I0Tr0 peOeHKa.

I[Inanupyemble pe3yibTaThl 0CBOEHHS Y4eOHOI0 IpeaMeTa

TpedoBaHus K YPOBHIO NOATOTOBKH Y4alIUXCH

JInuHoCTHBIE, MeTanpeIMeTHbIE H NPeIMeTHbIE Pe3yJIbTaThl 0CBOEHHS Kypca XUMUH

[Ipy u3y4eHnn XMMUU B OCHOBHOM IIIKOJIE 00ECTICYMBACTCS TOCTHKEHHUE JTMYHOCTHBIX, METa-
IIPEIMETHBIX U NPEAMETHBIX PE3YJIbTATOB.

JInunocTHbIE:

® B [[EHHOCTHO-OPHUEHTALIMOHHON c(hepe — YyBCTBO TOPJOCTH 32 POCCUHUCKYIO XUMHUUYECKYIO
HayKy, TyMaHU3M, OTHOILIEHUE K TPYLY, LIEJIEyCTPEMIICHHOCTb;

¢ hopMupoBaHHE IIEHHOCTH 37I0POBOT0 U 0e30macHOro o0pasa KHU3HH; YCBOCHHUE MPABUII UH-
JMBHJIyaJIbHOTO U KOJIJIEKTMBHOTO 0€30MacHOr0 MOBEACHMS B UYpE3BBIYAMHBIX CUTYallUsIX, YIPOXKa-
IOIUX KU3HU U 310POBBIO JIIOJIEN;

®B TPYIOBOH cepe — TrOTOBHOCTh K OCO3HAHHOMY BBIOOpY NaibHEHIIeH 00pa3oBaTeIbHON
TPacKTOpUH;

® B [I03HABaTEJIbHOIN (KOTHUTUBHOM, HHTEIJIEKTYaJIbHOW) cepe — yMEHHUE YIpaBlATh CBOEH
[I03HABATEJIBHOM J1€ATEIbHOCTBIO.

¢ (hopMUpPOBaHHE OCHOB HKOJOTMUECKON KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY ypOB-
HIO 3KOJIOTUYECKOTO MBIIUIEHHUS, PA3BUTHE OIBITA SKOJIOTUYECKH OPUEHTHUPOBAHHON pedIeKCUBHO-
OLICHOYHOH U MPAKTUYECKON NESITEIbHOCTHU B )KU3HEHHBIX CUTYalUsAX;

MeTtanpeamerHsbie:

® YMEHHE CAaMOCTOSITEIIbHO OINPEAEISATH LENU CBOEro oOy4eHUs, CTaBUTh U (hopMyIupoBaTh
1UIst ce0st HOBBIE 33]]aud B yu€0e M IMO3HABATEIBHOM IEATEIIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI
CBOEH MO3HABATENILHON JESTEIbHOCTH;

® YMCHHE CaMOCTOSTENIbHO IUIAHUPOBATh IYTH JOCTIDKCHHS LIEJIeH, B TOM YHCIIE IbTepHA-
TUBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3(PpQPeKTUBHBIE CIOCOOBI PEIICHUs] YYeOHBIX M TO3HABa-
TEJIbHBIX 3a]1a4;

® yMEHUE COOTHOCHUTH CBOHW JCHCTBHUS C TUITAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOCH ACSITEIHLHOCTH B TIPOIIECCE TOCTHKEHUS PE3YNbTaTa, ONPENesITh CIOCOOBI NEHCTBUN B



paMKax IpeUI0KEHHBIX YCIOBUN M TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUH C
MU3MEHSIOIIECHCS CUTyalluen;

® yMEHHUE OLIEHUBATh MPAaBUIBHOCTDH BBIIIOJHEHUS Y4eOHOM 3a/1a4u, COOCTBEHHBIE BO3MOXKHO-
CTH €€ PENICHUS,

® BJIaJICHUE OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPHUHATHS PELICHUH U OCYLIECTBIICHUS
OCO3HaHHOT'O BBIOOPA B y4eOHOMU U 1MO3HABATEIbHOM JI€ATEIbHOCTH;

® yMEHHE OIpEeNeNsATh MOHATHUS, CO3/1aBaTh OOOOIIEHHUS, YCTaHABIMBATh AHAJIOTUH, KJIacCH-
(GuIHMpOBaTh, CAMOCTOSATENILHO BHIOMPATh OCHOBAHUS U KPUTEPHH JUISl KIacCU(UKALIMM, YCTaHABIIU -
BaTh MPUYUHHO-CJIEJACTBEHHBIE CBA3HM, CTPOUTH JIOTUYECKOE PACCYKIACHHE, YMO3aKIoYeHHe (MH-
JOYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTMH) U J1€J1aTh BHIBOJIBI;

® yMEHHUE CO3]aBaTh, IPUMEHATh U MPEOOPA30BBIBATh 3HAKM M CHUMBOJIbBI, MOJIEIH U CXEMBI
IUIs peleHns1 ydeOHBIX U IO3HAaBaTENIbHBIX 33/1a4;

® yMEHHME OpraHU30BBIBATH yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTE-
JIEeM U CBEpCTHMKAaMHU; pabOoTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOAUTh 0Ollee peleHre u paspe-
maTh KOH(JIUKTHI HA OCHOBE COTJIACOBAHUA MO3ULUN M yuéTa MHTEPEcoB; (HOPMYIHPOBATh, apry-
MEHTHUPOBATh U OTCTaUBAaTh CBOE MHEHUE;

® yMEHHME OCO3HAHHO HCIIOJIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUHU C 3a/auyeil KOMMYHH -
KallUM JIJIS1 BBIPAJKEHUSI CBOMX YYBCTB, MBICJIEH U MOTpeOHOCTEH; MIAHUPOBAHUS U PETYJISIUN CBO-
€l IEeATEeIIbHOCTY; BIIaJICHUE YCTHOM U IIMCbMEHHOM PEeYbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEUbIO;

e (hopMUpOBaHME U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUSA MH()OPMAIIMOHHO-
KOMMYHUKAI[UOHHBIX TEXHOJIOTHH;

e (hopMUpOBaHHME U Pa3BUTHE HKOJOTHUECKOTO MBIIUIEHUS, YMEHUE NMPUMEHATh €r0 B MO3HA-
BaTEJIbHOW, KOMMYHHUKAaTUBHOM, COIIMATIbHOMN MPaKTHKE U MPOPecCHOHATBbHON OpUEHTALINH.

IIpeameTrHbIe:

1. B no3naBaTtenbHOIi cepe:

® 1aBaTh ONPEACICHUS U3YUYEHHBIX MOHATUN: «XUMUYECKUI DJIEMEHT», «aTOM», «UOH», «MO-
JIeKyJIa», «IPOCThIE U CIIOKHBIC BEIIECTBA», «BEIIECTBOY», «XUMHUUECKasi (OPMYIa», «OTHOCUTEIh-
Hasl aTOMHAasl Macca», «OTHOCUTEIbHAsI MOJIEKYJISIPHAs Maccay, «BaJIEHTHOCTHY, «CTENEHb OKHUCIIE-
HUS», «KPHUCTALTMYECKAsI PEIIETKAa», «OKCHUIBD», «KUCIOTBD), «OCHOBAHUS», «COJM», «amdoTep-
HOCTB», «UHAMKATOPY», «IIEPUOANYECKUM 3aKOH», «IIEPUONYECKas TabJINIay, «U30TONb», «XUMHU-
YyecKasl CBA3bY, «JIEKTPOOTPULIATEIILHOCTDY, «XUMHUUYECKasl PEaKlUs», «XUMHUUECKOE YpPaBHEHUE,
«TEHETHYECKAsl CBA3bY», «OKUCICHHME», «BOCCTAHOBIEHHUE», «JIEKTPOJIUTUYECKAs IHUCCOLMALMY,
«CKOPOCTb XUMHUYECKOU PEAKLIUNY;

e orHcaTh JIEMOHCTPALIMOHHBIE M CAMOCTOSITENIbHO NPOBEACHHBIE XUMUYECKUE SKCIIEPUMEH-
TBI,

® ONMCHIBATh U Pa3/INyaTh HW3YYEHHbIE KJIACChl HEOPIaHUYECKUX COEJAMHEHUMN, MPOCThIE U
CJIOKHBIE BEILIECTBA, XUMUYECKUE PEAKIINN;

e KjlaccU(pULIMPOBATh N3yUYEHHbIE OOBEKTHI U SBJICHHUS;

e JleN1aTh BBIBOJIBI M YMO3AKIIIOUEHUs U3 HAOMIOJCHUH, N3YYEHHBIX XUMUYECKHX 3aKOHOMED-
HOCTEH, NMPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEILECTB 10 aHAJIOIMM CO CBOMCTBAMHU M3YYEH-
HBIX;

® CTPYKTYPHUPOBATh W3YYEHHBIH MaTepual M XUMHUYECKYI0 MH(POPMALHUIO, MOJYyYEHHYIO W3
JIPYTUX UCTOYHUKOB;

® MO/JIEIMPOBATh CTPOEHHE ATOMOB JIEMEHTOB 1-3 eproa0B, CTPOEHHE MPOCTHIX MOJIEKYI;

2.B IeHHOCTHO — OpueHTAIHOHHOH cepe:

® AHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS Il OKPYKAIOLIEH cpeibl OBITOBOW U MIPOU3BOJI-
CTBEHHOM JIeSATEILHOCTH YeJIOBEKa, CBSI3aHHOM C repepaboTKON BEIIECTB;

3. B TpynoBoii cdepe:

® [IPOBOJUTH XMMHUECKHUI IKCIIEPUMEHT;

4. B cepe 0e30naCHOCTH KM3He1eSITEIbHOCTH:

® 0Ka3bIBaTh MEPBYIO MOMOUIb MIPU OTPABICHUSIX, 0XKOrax M APYTrUX TpaBMax, CBA3aHHBIX C



BEIIIECTBAMH M JTAOOPATOPHBIM 000PYTIOBAHUEM.

Yyammecs Hayyarcs

a) IPUMEHSATH CJIEeAYIOIINE MOHSATUS: XUMUYECKUI 3JIEMEHT, aTOM, W30TOIbI, HOHBI MOJIEKY-
JIBI; IPOCTOE M CIIOKHOE BELIECTBO; aJUIOTPOIHMS; OTHOCHTENIbHAS aTOMHAsl U MOJICKYJISIPHBIE Mac-
Chbl, KOJIMYECTBO BEILIECTBA, MOJISIPHASI Macca, MOJIPHBIA 00BEM, YHCI0 ABOraapo, 3JIEKTPOOTPH-
LATEeNbHOCTh, CTETIEHb OKUCIICHUS, BaJCHTHOCTh, OKHUCIUTEIHLHO — BOCCTAHOBUTEIILHBINA MPOLIECC;
XUMHYECKasl CBsI3b, €€ BUIbI U Pa3HOBUIHOCTH; XMMHUECKasl peakuus U e€ KiacCu(pUKalus; dJIeK-
TPOJUTUYECKAsT JUCCOIMALUS, THAPATAIAS MOJIEKYT M MOHOB; MOHBI, HX KIacCU(UKAIUSI U CBOM-
CTBA; 3JIEKTPOXUMUYECKHH psifl HAPSIKEHUI METaJJIOB;

0) pa3bACHATH CMBICT XUMHUYECKUX (HOPMYI U ypaBHEHUH; OOBSICHUTH IEHCTBHS M3YUEHHBIX
3aKOHOMEPHOCTEH (COXpaHEHUSI MACChI BELIECTB MPU XUMUYECKUX PEAKIIUAX); ONPEAEISATh CTCICHb
OKHCJICHHS aTOMOB XMMHUYECKHX JJIEMEHTOB 110 ()OpMYJIaM MX COCIMHEHUH; COCTABISATh YPABHEHUS
peakuui, onpeAensaTh X BUJA U XapaKTepU30BaTh OKUCIUTEIBHO — BOCCTAHOBUTEILHBIC PEaKIIUU,
OTIPENIeNIATh 10 COCTaBY (XMMHUUYECKUM (popMyliaM) MPUHAIE)KHOCTh BEIIECTB K PAa3JIMYHBIM Kjac-
caM COEMHEHUN M XapaKTepu30BaTh XMMUYECKHE CBOMCTBA, B TOM YHCIIC M B CBETE TEOPHUHU DJIEK-
TPOJUTUYECKON AMCCONMAINK;, YCTAHABIMBATH T€HETHUECKYIO CBSI3b MEXIY KJacCaMH HEOpPTaHH-
YECKUX COCIMHEHUN U 3aBUCUMOCTh MEX]Iy COCTAaBOM BEIIECTBA €0 CBONCTBAMU;

B) oOpamiarbes ¢ 1ab0paTopHBIMU 000PYAOBaHUAMMU; COOMIOAATH MpaBUila TEXHUKH Oe3omnac-
HOCTH; MPOBOJUTH MPOCTHIE XUMHUYECKUE OMBITHI; HAOMIONATh 32 XMMUYECKMMHU IpOLECCaMH U
0(OpMIIATH PE3YNIHTATHl HAOIIOJCHU;

I') NPOU3BOAMTH pacueThl M0 XUMHUYECKUM (popMynaM M ypaBHEHHUSIM C HCIOJIb30BAHHUEM
W3YYEHHBIX ITOHATHUH.

Yyamuecst yCBOAT:

® OCHOBHBIE€ ()OPMBI CYIIECTBOBAHUS XUMUYECKOTO AJIeMeHTa (CBOOOIHbIE aTOMBI, IPOCTHIE U
CJIO’KHBIE BEIIECTBA);

® OCHOBHBIC CBEJICHHSI O CTPOCHHMHM aTOMOB 3JIEMEHTOB MajbIX MEPUOJOB; OCHOBHBIC BHUJIbI
XUMHUYECKHX CBSI3€i;

® TUITBI KPUCTAJUIMYECKOTO PAaBHOBECHS; TUIOJIOTHI0O XUMHUYECKUX PEAKIMHA MO Pa3INIHBIM
MpPHU3HAKAM; CYITHOCTb AJIEKTPOIUTUIECKON JUCCOLUAIINY;

® Ha3BaHME, COCTaB, KiIacCU(UKAIUs M CBOWCTBA BaKHEHIIMX KIIACCOB HEOPTAaHHMYECKHX CO-
€IMHEHUI B CBETE TEOPUU SIECKTPOIUTUYCCKON TUCCOIUAIIMU U TTO3UIMH OKUCIECHUSI — BOCCTaHOB-
JICHUSL.

® TUITBI KPUCTAJUIMYECKOTO PAaBHOBECHS; THUIOJIOTHI0O XUMHUYECKUX PEAKIMHA MO Pa3INIHBIM
MIPU3HAKAM; CYIIHOCTb JIEKTPOIUTUICCKON TNCCOLUAIINH;

® Ha3BaHME, COCTaB, KIacCU(UKALUs U CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPraHMYECKHUX CO-
€IMHEHUI B CBETEC TCOPUH DICKTPOIUTHICCKON TUCCOIUAIINN U TTO3UIIMH OKUCICHUSI — BOCCTaHOB-
JICHUS.

Conep:xxanue y4eOHOro npeamera
PacnipesiesieHue KOJMYeCTBa YacoOB MO pa3iesaam

Pa3nen yueGHoro xypca o paboyeil mporpamme
Bsenenue 6
ATOMBI XUMHUYECKHUX TIEMEHTOB 10
[IpocTsie BemecTBa 6
CoenuHeHNs XUMUYECKHUX 3JIEMEHTOB 14
N3menenus, npoucxoasiiiye ¢ BelecTBAMU 10
[Tpaxktukym Ne 1. IlpocTelimue omepauu ¢ BEIIECTBaMHU. 3

CBoiicTBa pacTBOPOB JIEKTPOIUTOB.
PactBopenue. PactBopsl. CBoicTBa pacTBOPOB AJIEKTPOJIU- 18
TOB
[Mpaktukym Ne 2. CBoiicTBa pacTBOPOB JIEKTPOITUTOB 1




\ \ UTOTIO: 68 4

Conepxanue H3y4aeMoro MaTepuaJia

Beenenue (5+1 1)
[Mpenmet xumun, MeTo1bl TO3HAHUS B XUMHH: HAOIIOJEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE.
HcTounuky XuMu4deckoi nHopManuu, ee MmoJiydeHrue, aHallu3 U MPeCTaBICHUE €T0 PE3YIbTaTOB.

[loHsiTHE 0O XUMHUYECKOM dJIEMEHTE U (POPMax €ro CymiecTBOBaHHS: CBOOOJHBIX aToOMax, Mpo-
CTBIX U CJIOXHBIX BEILIECTBA

[IpeBpamenus BeniecTB. OTIMYHE XUMUUECKUX PEAKINI OT (PU3NIECKUX SBICHUU.

Ponb xumuu B KHU3HM YenoBeka. XeMopuinusa u xeModoous.

Kpatkue cBeneHust 3 HCTOpUU BO3HUKHOBEHUS U pa3BuTHs XxuMuu. [lepuoa anxumun. [lons-
tHe o pmiocopckom kamue. Xumus B X VI B. PazButre xumuu Ha Pycu. Poib oTeduecTBEHHBIX yue-
HBIX B CTAaHOBJIEHMM XMMHUYECKOM Hayku - pabotrel M. B. Jlomonocosa, A. M. byrneposa, J[.1.
Menneneesa.

XuMuYecKkasi CUMBOJIMKA. 3HAKM XMMHUYECKHUX 3JIEMEHTOB U MPOMCXOKICHUE WX Ha3BaHUM.
Xumnueckue ¢opmynsl. Manekcsl u kod3dduumentsl. OTHOCUTENBHBIE ATOMHAS U MOJIEKYJIsIpHAs
Macchl. Pacuer MaccoBoi 101M XMMUYECKOT0 3JI€MEHTa 110 (hOpMyJie BELECTBA.

Ileprnonnueckas cucreMa xumudyeckux snemMeHToB J[. 1. Meneneesa, ee CTpyKTypa: Majlble
1 OoJbIlIME MEPUO/Ibl, TPYMIBI U NOATPYNIHI (IJ1aBHAsl U moboyHas). [lepuoguueckas cucrema Kak
CIPaBOYHOE NOCOOUE /ISl OJTYUYEHUS CBEIEHUI 0 XUMHUECKUX JIEMEHTaX.

Pacuemmnvie 3a0auu. 1. HaxoxaeHne OTHOCUTEIbHON MOJEKYJISPHONW Macchl BEIIECTBA IIO
€ro XuMHueckoil popmyie. 2. Beranciaenne MaccoBOM JOIM XUMHUYECKOTO JIEMEHTa B BEIIECTBE MO
ero (opmyre.

Jemoncrpanuu. 1. Mozenu (mapocrepxueBble u CTroapta bpurie6a) paznuyHbIX IPOCTHIX U
CJIOKHBIX BemnlecTB. 2. Komeknus CTeKITHHON XuMIdeckoi mocyasl. 3. Komrekuus Marepua-
JIOB U W3IEIUI Ha OCHOBE AJIOMUHUS.

4. B3aumojencTBrue MpaMopa ¢ KUCIOTOW ¥ MOMYTHEHUE U3BECTKOBOI BOJIBI.

JlaGopaTopHble onbIThl. 1. CpaBHEHHE CBONCTB TBEPIBIX KPUCTAIIMYECKUX BEIIECTB U
pacTBopoB. 2. CpaBHEHHE CKOPOCTH MCHAPEHUS BOJIbI, OJEKOJIOHA M 3TUIIOBOIO CIUPTA C (PUIBTPO-
BaJIbHOM Oymaroii, cBe4oil.

Tema 1. ATombl XuMH4YecKHX 1eMeHTOoB (10 u)
AToMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUUECKHX 371eMEeHTOB. OCHOBHBIE CBEICHHS O CTPOE-
HUU aTOMOB. [[oKa3aTenbCcTBa CI0KHOCTH CTPOEHUSI aTOMOB.
Omnertel Pesepdopnaa. [nanerapruas Mojenbp CTpOSHHUS aToMa.
CocTaB aTOMHBIX AACP: IPOTOHBI U HCﬁTpOHBI. OTtHOcHUTENbLHAS aTOMHAasA Macca. B3auMocBsa3b
MOHSTHH «TIPOTOH», KHEUTPOH», «OTHOCUTEIbHASI ATOMHAS Maccay.

M3MeHeHue yuclia MPOTOHOB B fAJipe aToMa - 00pa30oBaHHE HOBBIX XMMHUYECKUX JIEMEHTOB.

W3meHenue 4yrcia HEUTPOHOB B siIpe aToma - o0pa3oBaHue n30TornoB. COBpEeMEHHOE Ompesie-
JICHUE TOHATHS «XUMHMYECKUH 37eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XMMHYE-
CKOI'O 2JIEMEHTA.

OnekTpoHbl. CTpOEHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JEMEHTOB MaJbIX Ie-
puonoB nepuoandeckor cucrteMsl /. 1. MenaeneeBa. [loHsaTHE 0 3aBEpIICHHOM U HE3aBEPILIEHHOM
ANEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[Iepnonnueckas cucrtema xumudeckux anemeHToB JI. M. MenneneeBa U CTpOCHHE aTOMOB:
(bu3nuecKuil CMBICT MOPSIAKOBOIO HOMEpa JeMEeHTa, HOMepa TPYIIbL, HOMepa Iepruoa.

H3meneHune 4uciia 3J€KTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO JIe-
MEHTa - 00pa30BaHKE MOJIOKUTEIBHBIX M OTPHUIIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMu
METaJJIOB M HeMeTasuloB. IIpuynHbl M3MEHEHUs METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
MEepUOIaX U IPyMIaX.



O6pazoBanue OuHapHbIX coeauHeHUW. [loHsTHE 00 WOHHON CBsi3u. Cxembl 00pa3oBaHUS
WOHHOU CBSI3H.

B3aumopeiicTBue aToMOB XMMHUECKHX 3JIEMEHTOB-HEMETAIIIOB MEXy co00i - oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI ITPOCTHIX BenlecTB. KoBajeHTHas HEMoJIApHas XUMUYECKAs CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3anMopelicTBie aTOMOB XUMHUYECKHUX AJIEMEHTOB-HEMETAIJIOB MEXIY c000i - oOpazoBaHue
OMHAPHBIX COCTUHEHUI HEMETaJUIOB. DIEKTPOOTPUIATEIbHOCTh. [IOHATHE O KOBaJE€HTHOW MOJIAP-
HOU cBs3U. [IoHATHE O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB OOPa30BbIBATh KOBAJEHTHbHIE XMMMYE-
ckue cBsa3u. CocraBienue Gpopmysn OMHAPHBIX COSIMHEHUH 110 BaJIEHTHOCTH.

B3aumoselicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAIJIOB MEXKIY cO00ii - 0Opa3oBaHue
MeTanyeckux kpuctamio. [loHsTre o mMeTamnndeckon cBs3u. JleMoHcTpanuu. Monenun aToMoB
XUMHUYECKHX 3JIEMEHTOB. [lepuonnueckas cuctema xumudeckux 3ieMeHToB 1. . Menneneesa.

Jla6opaTopHbie onbIThl. 3. MoienupoBaHue OPUHLIMINA  JIeUCTBUH  CKOHCTPYHPY-
oIero MUKpockora. 4. M3rorosienne Moieneii OnHapHBIX COSMHEHUH. 5. 3roToBIIeHNE MOJICIH,
WUTIOCTPUPYIOIICH CBOMCTBA METAJUIMYECKOM CBSI3H.

Tema 2. IIpocTbie BemecTBa (6 u)

[TonoxeHre MeTaioB U HEMETAIUIOB B MEPUOAMYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB /.
W. MenneneeBa. Baxkneiiline npocThle BEIIECTBA - METAJUIbL: XKEJIE€30, ATFOMUHUMN, KaJIbLIUM, Mar-
HUH, HaTpHii, Kanmuid. O6mmue pu3nveckre CBOHCTBA METAIIJIOB.

Bakneiiume npocTsie BeliecTBa - HeMEeTalIbl, 00pa30BaHHbIE aTOMaMH KHCIIOpOa, BOJOPO-
na, a3ota, cepsbl, Gpocdopa, yraepoaa. MoneKynabl MPOCTHIX BEHIECTB-HEMETAIIOB - BOJIOPO/A, KHC-
Jopojia, a30Ta, ranoreHoB. OTHOCUTEIbHAS MOJIEKYIIIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB K OOpPa30BAHHMIO HECKOJIBKHX IPOCTHIX Be-
IIECTB - aJIOTPOMNHUA. AJJIOTPONHbIE MOAU(UKALUU Kuciaopoaa, Gochopa u onosa. Meramiuue-
CKH€ U HEMETaJUIMUYECKHE CBOMCTBA MPOCTHIX BemIeCTB. OTHOCUTENBHOCTD JCJICHUS MPOCTHIX BE-
IIECTB Ha METAJLJIbI U HEMETAIIIBL.

Uucno ABoranpo. KommdectBo BemectBa. Mok, MossipHas Macca. MOJSIpHBIN 00beM Ta30-
oOpa3HbIx BemlecTB. KpaTHble eTMHUIBI KOJTHMUECTBA BEUIECTBA — MUJUIUMOIb U KHJIOMOJb, MHJI-
JTUMOJISIPHAS. ¥ KWJIOMOJISIPHAST MAcChl BEIECTBA, MIJTUMOJISIPHBIA U KWJIOMOJISIDHBIM OOBEMBI Ta-
3000pa3HbIX BEIIECTB.

Pacuets! ¢ UCMOIB30BaHNEM TTOHATHH «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «MOJISIP-
HBII 00BEM Ta30BY», «IIOCTOSTHHAST ABOTaIpO».

PacuerHble 3a7a4u. 1. Beraucienrne MoJIipHOI MAcChl BEIIECTB IO XUMUYECKUM (HOopMysiaMm.
2. PacueTsl ¢ UCIIOJIb30BAaHUEM MOHATUN «KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI MACCa», «MOJISIPHBIN
00BEM Ta30BY», «IOCTOSTHHAsT ABOTaIpO».

Jemounctpanuun. [Tomyuenue ozoHa. Obpasibl 6€10r0 U Ceporo oioBa, O€IOro U KPacHOro
dbochopa Hekoropsie MeTaITbI 1 HEMETAIIIBI KOJIMUECTBOM BemecTBa 1 Mosib. Mojiens MOISIPHOTO
o0BeMa ra3000pa3HbIX BEIIECTB.

JlabopaTtopHblie onbIThbl. 6.0O3HAKOMJICHHE C KOJUICKIIUSAMU MeTauioB. 7. O3HaKOMIICHHE C
KOJUIEKUHUSAMH HEMETAIIOB.

Tema 3. CoequHeHHsI XHMUYECKHUX 3JIeMeHTOB (14 yacoB)

Crenensb okucieHusi. CpaBHEHUE CTENIEHU OKUCICHUS U BaJleHTHOCTU. OmpeielieHle CTeNeH!
OKHCJICHHUS JIEMEHTOB MO XuMH4eckou dopmyne coequHeHus. CocrtaBienue (HopMyn OMHAPHBIX
COE€AMHEHHH, 00U crToco0 UX Ha3LIBAHUS.

bunapHbie coequHEHUs] METAINIOB U HEMETAJIOB: OKCHJBI, XJIOpuIbl, cynbduas u ap. Co-
CTaBJieHUE UX (GOPMYIL.

bunapsble coeIlMHEHNs HEMETAIOB: OKCHU/IbI, JIETyYrEe BOJIOPOIHBIE COETMHEHUS], UX COCTAaB.
[IpencraBuTenn OKCUIOB: BOJA, YIIIEKUCIBIN Ta3 U HeralieHas u3BecTb. [IpefcTaBuTeNn JIeTydnx
BOJOPOAHBIX COETMHEHMI: XJIOPOBOJOPO U aMMHUAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh OCHOBaHU B Boje. Tabiuua pacTBopu-
MOCTH THAPOKCHUIIOB U coieil B Boje. [IpencraButenu mienodei: TUAPOKCUIBI HATPHs, Kalus U



kasnblys. [lonsTue 0 kauecTBEeHHbIX peakuusax. MHaukaTopel. M3MeHeHne OKpacKu MHIUKATOPOB B
LIEJIOYHOM CcpeJie.

Kucnotsl, ux coctaB u Ha3zBanuda. Knaccuduxanus kucnot. [IpencraButenu KUCIOT: cepHas,
coyisiHas W a3otHas. [lonsTue o mkane kuciotHocTU—IuKana-pH. V3MeHeHne OoKpacku MHAMKATO-
POB B KUCIIOTHOU Cpefe.

Conu kak Npou3BOJIHbIE KUCIOT U OCHOBaHUH. 1X cocTaB u HazBaHus. PacTBopuMOCTh coseit
B Boze. [IpencraButenu coneit: xiopua HaTpus, KapooHaT U pocdat KaabIus.

AMOpQHBIE U KPUCTAIITMYECKUE BEIIECTBA.

MeXMOoNeKyJIApHbIE B3aUMOAEUCTBUSA. THIIBI KPUCTAIUNIMYECKUX PEUIETOK: MOHHAs, aTOMHAas,
MOJICKYJIIpHAsE U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUTMUECKUX pe-
meToK. BemecTsa MOIEKYISIPHOIO U HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIs
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

YucTeie BemecTBa U cMecH. [IpuMephl KUIKUX, TBEPABIX U ra3000pa3HbIX cMmeceit. CBolCTBa
YUCTHIX BEIIECTB M cMeceil. x coctaB. MaccoBast 1 00beMHas 10JM KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C UCIIOJIb30BAaHUEM MOHATHUS AOJIS.

Pacuemmnsie 3a0auu. 1. Pacuer MaccoBol 1 00BEMHOH J0JICii KOMIIOHEHTOB CMECH BEIIICCTB.
2. Bpiuucienre MaccoBOM JIOJIM BELIECTBA B PACTBOPE IO M3BECTHOW Macce PacTBOPEHHOIO Bellle-
CTBa W Macce pacTBoputensi. 3. BeluncieHne macchl pacTBOPSIEMOTO BEIIECTBA UM PAaCTBOPHUTEINS,
HEO0OXOIMMBIX JJISi IPUTOTOBJICHUS OMPEAEeIEHHOM MacChl pacTBOpa ¢ M3BECTHOM MaccOBOM moneit
pPacTBOPEHHOTO BEIIECTRA.

JdemoncTpanun. OO6pa3ibl OKCUAOB, KUCJIOT, OCHOBAaHUI M cojeil. Moaenu KpucTajuinye-
CKUX pelIeTOK XJIOpUJa HaTpus, anmasa, okcuja yrieposa (IV).

KucnorHo-11e104Hble MHAUKATOPBI, U3MEHEHUE OKPACKU B Pa3JIMUYHBIX CPelaxX, YHHUBEpPCasb-
HBII UHJIUKATOP U U3BMEHEHHUE €r0 OKPACKU B Pa3IMYHBIX Cpeaax.

JlaGopaTopHbie onbIThI. 8. O3HAKOMIIEHHE C KOJUIEKIUAMHU OKCHIOB. 9. O3HaKOMIIEHHE CO
cBorictBamu ammuaka. 10. KauectBennsle peakuuu Ha yriaekuchnsiil ras. 11.0npenenenue pH pac-
TBOPOB KHUCIIOTHI, Ie049u U BOAbL. 12.0mnpenenenue pH pacTBOpOB TUMOHHOTO U 5SI0JIOYHOTO COKOB
Ha cpe3e mioAoB. 13.03HakoMIIeHHE C KOJUIEKIUSIMU cojiel. 14. O3HakoOMJIEHUE C KOJUIEKIUEN Be-
IIECTB C Pa3HbIM TUIIOM KpHUCTAJUIMUEcKOM pemieTku. M3roroBjieHue moaelieil, Kpucrajiinye-
CKHX peleToK.

15. O3nakomiieHue ¢ o6pa3amMu TOpHOM MOPOABI.

Tema 4. U3meHeHusi, npoucxoasimme ¢ pemecrsamu (10 u)

[lonsiTue siBNEHUN KaK M3MEHEHMM, MPOUCXOASIIMX C BEIIECTBAMU. SIBIICHUS, CBA3aHHBIE C
W3MEHEHHWEM KPHCTAJUTMYECKOTO CTPOCHUSI BEIIECTBA MPH TMOCTOSHHOM €T0 COCTaBe, (GU3MYECKUe
sBieHUs. OU3MUECKUE SBJICHUS B XUMUU: TUCTWIISALMSA, KPUCTAIIN3ALIMS, BbIIapUBAHUE U BO3TOH-
Ka BEIIECTB, IICHTpU(PYrupoBaHHE.

SIBneHus1, cBsi3aHHbIE C U3BMEHEHUEM COCTaBa BEILIECTBA, - XUMUYECKUE peakiuu. [Ipu3znaku u
YCIJIOBUS ITPOTEKAHUS XUMUYECKUX peakuuid. [lonstre 06 3K30- U SHAOTEPMHUECKUX peakuusx. Pe-
aKLMK TOPEHMs] KaK YaCTHBIM CIIy4ail 3K30TEPMUYECKUX PEAKLUN, MPOTEKAIOUIUX C BbIIEICHUEM
CBeTa.

3aKOH COXpaHEHMs MAacChl BEUIECTB. XMMHUYECKHE YpaBHEHUs. 3HaAUCHUE MHICKCOB U KOA(]-
¢unmentoB. CocTaBlieHHE YpaBHEHU XUMUYECKUX PEAKIIHM.

Pacuetsl mo xumMuyeckuMm ypaBHEHUsSIM. PelieHue 3aad Ha HAXOXKJIEHUE KOJMYECTBA Bellle-
CTBa, MacChl WJIK 00beMa MPOAYKTa PEAKIIMH 10 KOJIMYECTBY BEIIECTBA, MacCe WM 00bEMY MCXOJ -
HOTI'O BEIICCTBA. PacdeTnl ¢ ncnoin30BaHuEM ITOHSITHUS «a0JIs1», Koraa UCXOJHOC BCIICCTBO AAHO B
BHJIC PacTBOpa C 3aJaHHOW MacCOBOM JI0JICH paCTBOPEHHOTO BEIIECTBA MJIM COJCP)KHUT OTPEICIICH-
HYIO JJOJIIO IIPUMECEH.

Peakuun pasznoxenus. Ilonstue o ckopoctu xumuueckux peakumil. Karamuzatopsl. Dep-
MCHTBI.

Peakuuu coenunenus. Katanutndyeckue u HeKataauTuueckue peakiuu. OOpaTuMble U He-
o0paTHMBble peaKIIiH.



Peakiuu 3amenieHus. DIEKTPOXUMUYECKUHN psii HAPSHKEHUA METAJIOB, €r0 MCIOJIb30BaHUE
JUIS TPOTHO3UPOBAHUSI BO3MOYKHOCTH MTPOTEKAHUS PEAKLIMI MEXAY METAJJIAMH U PACTBOPAMH KHUC-
JI0T. Peakiiuu BoITECHEHHUS OJIHUX METAJJIOB U3 PACTBOPOB UX COJICH IPYTUMHU METAJIJIAMH.

Peaknuu oOMeHna. Peakiuu HelTpanu3amuu. YCIoBHUsS MPOTEKaHUS peakiuii oOMeHa B pac-

TBOpax A0 KOHIA.

Tunsl XUMUYECKUX peakuui (10 MPU3HAKY «UUCJIO M COCTAaB MCXOAHBIX BELIECTB U MPOJYK-
TOB peakI1i») Ha IPUMepe CBOUCTB BOJIbl. Peakiius pas3noskeHus - 3eKTposIn3 BoJbl. Peakiuu co-
€MHEHUS - B3aUMOJICHCTBUE BOJIbI C OKCHIAaMU METAJNIOB U HeMeTaJlIoB. [IoHATHE «THAPOKCUABIY.
Peakuum 3aMerieHus - B3aMMOACHCTBUE BOJIbI C LIETOYHBIMHU U IEIIOYHO3EMEIbHBIMU METaJIaMHU.
Peakuuu oOMeHa (Ha npumepe THapoIn3a CyibQuaa aJlOMUHUS U KapOuaa KalbLus).

Pacuemmnsie 3a0auu.1. BpluuciieHne MO XUMUYECKUM YPaBHEHHMSIM MAacChl WM KOJIMYECTBA
BEIIECTBA [0 U3BECTHOI Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMAOIIMX B PEAKIUIO Be-
IIECTB WM NPOAYKTOB peakiuu. 2. Beruucienue Maccel (KOJIM4eCTBa BEIECTBa, 00beMa) MpOIyKTa
peakiuu, eciay U3BECTHA Macca UCXOIHOTO BELIECTBA, COJEPKALIET0 ONPEEICHHYIO OO IpuMe-
ceil. 3. Beruucnenue macchbl (KOJMUECTBA BEILECTBA, 00bEMa) MPOJYKTA PEaKIUH, €CIH U3BECTHA
Macca pacTBOpa U MaccoBas J10Jisl pACTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. [Ipumeps! pusnueckux sapinenuii. 1.Ilnapnenne napaduna.2. Bosronka iona
nnu OeH30MHOM KUCIIOTHL. 3. PacTBopenue okpameHHbIx coieid. 4. J{uddy3us aymucTeix BEecTs
C ropsiIlel JaMIO4YKH HakaiuBaHus. [Ipumepbl XUMUYECKUX SBJICHHUIA: a) TOpeHue Maruus; 0) B3a-
HMMOJICHCTBUE COJITHOW KUCJIOTHI C MPaMOpPOM MJIM MeJIOM; B) nonydeHue ruapokcuaa meau (I1); r)
pacTBOpeHue MOyYeHHOTO THAPOKCHIA B KUCIOTaX; 1) B3aumozeicteue okcuaa meau (1) ¢ cep-
HOUM KHCJIOTOW IIPH HarpeBaHWM; €) Pa3loKeHHUEe MepMaHTraHaTa Kajlus; ’K) B3auMOJICHCTBHE pa30aB-
JICHHBIX KHUCJIOT C MeTajulaMu. Pas3noxkeHue nepokcuaa BoJI0po/ia MOMOIIBIO TUOKCH/IA MapraHia u
KaTtaja3bl KapToQesis Uil MOPKOBH.

JlaGopaTopHble onbIThl. 16.IIpokanuBanue Meau B IUIaMEHU CIIUPTOBKU MM TOpenku. 17.
3amernenne Meau B pactBope xsopuaa meau (1) sxemezom.

Tema 5. IIpaktukym 1. Ilpocreiimue onepauuu ¢ BemecTsoM (3 )

[paktuyeckast padota Ne 1. IlpaBuiia TexHuKM 0€30MaCHOCTH MU PadOTE B XUMUUECKOM Ka-
ounere. JlabopaTopHoe 060pyI0BaHNE U OOpAIICHUE C HUM.

[Ipaktuyeckass padora Ne 2. [Ipu3HaKy XUMUYECKUX PEAKLIUN U UX KIaCCU(DUKAIHSL.

[Tpaktrueckas pabota Ne 3. [IpurorosieHue pacTBopa caxapa ¢ 3aJJaHHOH MacCOBOM J0JICH

Tema 6. PacrBopenue. PacrtBoppl. Peakumm HOHHOr0o o0MEHAa M OKHCJIHUTEIbHO-
BOCCTAHOBHUTEIbHbIE peakunu (18 1)

PactBopenue kak (usmko-xumuueckuil mnpouecc. [lonsiTue o rugparax U KpuCTaIOTUApA-
Tax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOAEJb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPIBIX
BELIECTB OT TeMmeparypsl. HachlieHHbIE, HEHACBIEHHbIE U TIEPECHIILIEHHbIE PACTBOPHL. 3HAaUCHHE
PacTBOPOB JUJIs IPUPOLBI U CEIBCKOIO XO34KUCTBA.

[lonsiTue 06 3MEKTPOIUTHUUECKON AUCCOLUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXaHu3m
JUCCOLMALIMYU 3JIEKTPOIMTOB C Pa3IUYHbIM TUIIOM XUMHUYECKOW CBsA3U. CTENeHb 3JIEKTPOIUTHYE-
ckoil aucconnanuu. CUIbHBIE U CIIa0bIC 2JEKTPOJIUTHI.

OCHOBHBIE I0JIO)KEHUSI TEOPUM DJIEKTPOJUTUYECKON nucconuanyy. MIoHHbIe ypaBHEHUs pe-
aKUuil. YcIoBUsA NPOTEKAHUS PEaKLUU 0OMEHa MEXIY 3JIEKTPOJUTAMHU 10 KOHIIA B CBETE MOHHBIX
npenctasneHuid. Kiaccugukanys nOHOB U UX CBOWCTBA.

Kucnotsl, ux xnaccudpukanus. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE€ TEOPHM DJICK-
TPOJUTUYECKON AucconMrani. MOJIEKYIApHbIE U MOHHBIE YPABHEHUS PEakLMi KUCIOT. B3aumo-
JIEUCTBUE KHUCJIOT C METAJUIaMH. DJIEKTPOXMMHYECKHN PSJl HANpsDKEHUM MeTaimioB. B3zaummopei-
CTBUE KHCJIOT C METAJLIAMU M OKCHJIAMH METAJUIOB. B3anMoaelcTBHE KUCIOT ¢ OCHOBAaHUSAMHU - pe-
akuus Heltpanmzauuu. BzaumoneiictBue kucior ¢ consaMu. Vcnonb3oBaHue TabaMIlbl pacTBOPH-
MOCTH JIJIl XapaKTePUCTUKU XUMHUYECKUX CBOMCTB KHUCJIOT.



OcHoBanus, ux kinaccudukanus. Jluccommanusi OCHOBAaHUN M UX CBOMCTBAa B CBETE TCOPHH
AJIEKTPOJUTUYECKON Hcconuanu. B3aumoneiicTBue OCHOBaHMM C KUCIOTAMH, KACIOTHBIMU OK-

CHJIaMU U coJIsIMU. Vcnonb30BaHue TaOIMIIbI PACTBOPUMOCTH UL XapaKTEPUCTHKHU XH-
MHUYECKHUX CBOMCTB ocHoBaHuil. Paznoxxenue HEpPaCcTBOPUMBIX OCHOBAaHUN  IIpH
HarpeBaHUH.

Conu, ux knaccudukanus u nucconuanus B cBere TO/l. paznuuHbix THIOB coneil. CBoiicTBa
COJIEM B CBETE TECOPUHU DJICKTPOJIMTHUUECKOW aucconuanuu. BzauMopeilcTBue coseil ¢ Metaiiamu,
YCJIOBHS MPOTEKAHMS 3TUX peakuuid. B3aumonencTBue coiel ¢ KUCIOTaMH, OCHOBAHUSIMHU U COJIS-
Mu. Vcnonb3oBaHue TabIUIIbl pACTBOPUMOCTHU AJIS XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O06o06menne cBefeHN 00 OKCUAAxX, UX KiIacCU(pUKAIMM U XUMUYECKUX CBOMCTBax. I'eHeTn-
YECKHME psA/ibl METAJUIOB M HeMeTasuloB. ['eHeTmueckas CBS3b MEXAY KJIAcCaAMH HEOPraHWYECKHX
BeecTB OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OmnpenesneHne CTENeHU OKUCICHHS I JIEMEHTOB, 00Pa3yIoIUX BEIIECTBA Pa3HbIX KIACCOB.
OxucauTeNns U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAaHOBJICHHUE. Peakiiuu HOHHOro oOMeHa U OKHC-
JINTEIbHO-BOCCTAHOBUTEIIbHBIE peaKkiuu. CocraBneHue ypaBHEHUI OKUCIIUTENBHO-
BOCCTaHOBUTEJBHBIX PEAKLIUN METOJIOM 3JIEKTPOHHOIr0 OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB-METAUIOB U HEMETAJUIOB, KUCIOT U COJIEH B CBETE IPE/ICTABIIE-
HUM 00 OKMCITUTENIbHO-BOCCTAHOBUTEBHBIX IpOIeccax.

JdemoncTpanuu. VcnbiTaHue BEIIECTB M MX PAaCTBOPOB HAa 3JIEKTPONPOBOJHOCTh. 3aBUCH-
MOCTb JIEKTPONPOBOJIHOCTH YKCYCHOM KHCJIOTHI OT KOHILIEHTpaluu. B3aumoelicTBue IMHKaA ¢ ce-
poii, consiHoi kucnoTou, xaopuaom meau (I1). ['operne maruus.

JlabopaTopHblie onbIThl. 18. Peakiuu, xapakTepHble 1S PaCTBOPOB KHUCIIOT (COJIIHOM WM
cepHoil). 19. IlonydyeHne u cBONCTBa HEPACTBOPUMOI'O OCHOBAHUS, HAIPUMEP T'MIPOKCHIA MEIU
(IT). 20.B3aumopaeiicTBHEpaCTBOPOB XJIOpHUIA HATPHsS U HUTpata cepedpa. 21. Peakuuu, xapakrep-
HBIE I PACTBOPOB IIesiouei (THAPOKCUIOB HATpus WK Kanus). 22. Peakuuu, xapakTepHble Uis
pactBOpoB coselt (Hanmpumep, mig xiaopuaa meau (II)). 23. Peakuun, xapakTepHbie AJIsI OCHOBHBIX
OKCHJIOB (HampuMep, A OKcuaa Kanblys). 23. Peakunn, XapakTepHble Uil KUCJIOTHBIX OKCHIIOB
(Hampumep, Ui YIIIEKUCIIOro rasa).

Tema. [IpakTukym 2. CBoiicTBa pacTBOPOB JIeKTPOJuTOB (14ac)

[Ipaktuueckas padora Ne 4 «Pemienne skcnepuMeHTIbHBIX 3a1a4 1o T3 1






TemaTu4yeckoe MIIAHMPOBAHNE KYPCa € YKAa3aHMEM KOJMYECTBA YACOB HA OCBOECHHUE KAXK/I0il TeMbl
(c ucnonvzosanuem yughposoco obopyoosanus yenmpa « Touxa pocmay)

3};’[ Tema ypoka Koxa-Bo yacoB Hara
ITo mnany ‘ DaKkTHYECKH
Beenenne (5+14)
1. Bronnsbrit uacTpykTax mo Th npu padore B kabuHeTe xumuu. [Ipeamer xumun. Be- 1
IeCTBA.
2 [IpeBparienue BemiecTB. Ponab XxumMun B ku3HH YenoBeka. KpaTkuii ouepk uctopuu 1
Pa3BUTUSA XUMHH.
3 [lepuoanueckas cuctema xuMudeckux snemMenToB J.M.MenneneeBa. 3Haku Xxumuye- 1
CKHUX 3JIEMEHTOB.
4 Xumnueckue Gopmyisl. OTHOCHTENbHAS ATOMHAS U MOJICKYJISIpHAsi MAaCCHI. 1
5 MaccoBast 107151 3JIeMEHTa B COSTUHCHUU. 1
6 [paktuyeckas padota Nel « [Ipuemsr oOparienus ¢ 1abopaTOpHBIM 000pyI0OBaHHEM 1
Y HarpeBaTeJIbHBIMU IPUOOpaMn»
Tema 2. AToMbl XUMHYECKHX J1eMeHTOB (10 u)
7 OcHOBHBIE CBEJICHUSI O CTPOCHUU aTOMA. 1
8 W3meHeHus B cocTaBe sifep XMMHYECKUX IeMEHTOB. M30Tombl. 1
9 OnexTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK ATOMOB XUMHUECKUX HJIEMEHTOB. 1
10 [lepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB U CTPOEHUE aTOMOB. 1
11 HoHHas XumMu4ueckas CBs3b. 1
12 KoBasieHTHas HENOIsIpHAs XMMUYECKasl CBA3b. 1
13 KoBasnieHTHas moyisspHast XMMUYECKas CBSI3b 1
14 Meraunueckast CBA3b. 1




15 O06o01ieHne 1 cucTeMaTH3alMs 3HaHUH 110 TeMe «ATOMBI XUMHUYECKUX JIEMEHTOB) 1
16 KonTponbnas padoraNel o Teme «ATOMBI XUMHUYECKUX JIEMEHTOBY 1
Tema 3. IlpocTbie BemecTBa (6 4)
17 IIpocThie BemecTBa — MeTaUIbl. AHAJIN3 KOHTPOJIBHOW paOOTHI. 1
18 [IpocTsie BeliecTBa — HEMETAIUIBI. 1
19 KomnmaecTBo BemecTBa. MossipHast Macca. 1
20 MossipHbIi 00beM Ta3000pa3HbIX BEIIECTB. 1
21 Pemienune pacueTHbIX 33124 € UCNOJIb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, 1
«MOJISIPHBIM 00BEM», «MOJIIpHAsI Maccay, «IOCTOsIHHAasE ABOTaJpo»
22 Konrponsnas paboraNe2 no teme «IIpocteie BemecTBay 1
Tema 4. CoeqnHeHHs] XHMHYECKHX 3J1eMeHTOB (12+2 1)
23 Crenenb okucienus. bunapusie coenuHeHns. AHaIN3 KOHTPOJIBHOW paOOTHI. 1
24 Oxcuppl. JleTyune BOJIOPOTHBIC COSTHHCHUS 1
25 OcHOBaHwUs. 1
26 Kucnotsr. 1
27 Com Kak IMPOM3BOHBIC KUCIOT U OCHOBAHHIA. 1
28 Comnu Kak MPOU3BOAHbIE KHCIOT U OCHOBAHHH. 1
29 Kpucrannuueckue pemerku. 1
30 YucTele BELIECTBA U CMECH. 1
31 Pa3znenenue cmeceil. OunCTKa BEIIECTB. 1
32 MaccoBas 1 00beMHas 10J11 KOMIIOHEHTOB CMECH. 1
33 [paktuyeckast pabota Ne2 «IIpu3Haku XUMHUYECKUX PEAKIIHI» 1
34 Pemienune pacueTHbIX 3a7a4 ¢ UCIIOJIB30BAHUEM MTOHATHUS «HOJISI» 1
35 [Ipaktuyeckas pabota Ne3 «IIpurotoBieHue pacTBopa caxapa U pacyeT ero Macco- 1
BOM JI0JIM B pacTBOpE»
36 Kontponsnas padora Ne3 o Teme «CoeIMHEHUS] XUMUYECKUX 3JIEMEHTOBY. 1




Tema 5. U3meHenusi, npoucxoasmme ¢ Bemecrsamu (10 1)

37 dusnyeckue ABICHUS B XUMUHU. AHAIIN3 KOHTPOJIBHOM pabOTHI. 1
38 XHAMHUYECKUE PEAKIUHU. Y PABHEHUS XUMUYECKUX PEaKIUH. 1
39 PacueTsl Mo XUMHUYECKUM ypaBHEHUSIM. 1
40 Peakuuu pasznoxxeHus. 1
41 Peakiun coequuenus. 1
42 Peakuuu 3amenieHus. 1
43 Peakmuu oOMeHa. 1
44 Tunel XMMHYECKUX peakluil Ha MpUMepe CBOICTB BOJIBL. 1
45 O06o061ieHre 1 cucTeMaTH3alys 3HaHuH 1o Teme «M3MeHeHHs, IPOUCXOIINE C Be- 1
IIECTBAMUY.
46 Kontponsnas padora Ned o Teme «M3MeHEHUs, TPOUCXOISAIINE C BEIIECTBAMM) 1
Tema 6. PacTtBopenne. PacTBopbl. Peakuust HOHHOT0o 00MeHA H OKHCJIUTETbHO-BOCCTAHOBUTEAbHBbIE peakiuu (17+1+44)
47 PactBopenune. PacTBopuMOCTh BEIIECTB B BOJIe. AHAIN3 KOHTPOJIBHON paOOTHI. 1
48 DeKTpoIUTUYECKAas! JUCCOMALIUS. 1
49 OCHOBHBIE TTOJIOKEHUS TEOPUH IIEKTPOITUTUICCKON TUCCOITUAIIHN 1
50 HonHble ypaBHEHUS. 1
o1 Kucnotsl, nx knaccudukanus 1 CBOWCTBA. 1
52 Kucnotsr , ux knaccudukanms 1 CBOMCTBA. 1
53 OcHoBaHus, UX KJIacCU(PUKAIIHAS U CBOWCTBA. 1
54 OcHoBaHMs1, UX KIacCU(UKAIUS U CBOUCTBA. 1
55 Oxcupl, MX KIacCU(PUKAUsI U CBOMCTBA. 1
56 Counn, uX KJIacCU(pHUKAIUA U CBOWCTBA. 1
o7 Comnu, ux knaccuukanus u CBOiCTBa. 1
58 I'eneTnueckas cBsA3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX BELIECTB. 1




59 I'enernueckas cBA3b MEXAY KJIACCAMU HEOPTAHUYECKUX BEILECTB. 1
60 OKHCIIUTETFHO-BOCCTAHOBHUTEIIBHBIE PEAKITUH. 1
61 OKHUCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1
62 CBolicTBa IPOCTBIX BELIECTB — METAJIJIOB U HEMETAIIJIOB, KUCJIOT, cojeil B cBete OBP. 1
63 CBoiicTBa MPOCTHIX BELIECTB — METAVIOB M HEMETAIIJIOB, KUCIIOT, coieil B cBete OBP. 1
64 [Ipaktuyeckas pabora Ne4 «PemieHne 3KCepuMEHTAIBHBIX 3a/1au». 1
65 HtoroBas koHTpoJIbHAs paldoTa. 1
66 AHau3 KOHTPOJIBHOM PadOTHI 1
67-68 | OGoOIIeHHE U CHCTEMAaTH3allMsl 3HAHHI 33 Kype XUMHH 8 Kitacca 2

Ipunooicenue k memamuueckomy NIAHUPOBAHUIO YPOKOE C UCNONb308AHUEM YUPP0oso2o obopydosarnus yenmpa « Touxa pocmay

Ne Tema ypoka Conep:xanue [eseBast ycTaHOBKA Iliianupyemblie pe3yJbTaThbl Hcnonb3oBanue
YpPOKa YpoOKa o0opy1oBaHMs
6 HpaKTquCKaSI pa60Ta Nel HpaKTI/ILIeCKaH pa60Ta VYMeHne noias30BaThCs Harpesa- I[aTLII/IK TEMIICPATYPhbL (TepMO-
' B No 1 «M3y4enue ctpo- 3HaKOMCTBO ¢ OCHOBHBI- | TCIbHBIMU IIPHOOpaMu NapHblif), CIUPTOBKA
«[Ipuemsbl obparieHus ¢
€HUS IJITAMEHU» MU METOJaMU HayKH
1ab0paTOPHBIM 000PY/I0-
BaHHMEM M HarpeBaTellb-
HBIMH TIPUOOPAMUY)
JlabopaTopHBIil OIBIT DKCNEPUMEHTAIBHOE JlaTuuk 3JI€KTpONPOBOIHOCTH
Yucrele BelecTsa U cMe- YMeTp OTIIM4aTh BOAOIPO-
30. Ne 4 «Omnpennenenue oTpesieNieHUue TUCTUIIN-
CH. . o BOJHYIO BOAY OT AUCTHILIN-
BOJOIIPOBOJAHOM U AU~ POBAHHOI M BOJIOIIPO- .
. . POBaHHOM, 3HATh, TOUEMY
CTHUJUTMPOBAHHOM BO- BOJHOM BOJIbI
. JUIS1 IPOBEJICHUSI KCIIEPH-
MEHTOB UCIIOJIb3YIOT AUCTHII-
JUPOBAHHYIO BOJY
XUMUUECKHE PEAKIHH. JleMOHCTpanmOHHbIN 3HaTh GOPMYINPOBKY 3aKOHA Becwl anekTpoHHbIE
38. VpaBHeHHS XUMHYECKHX YKCIICPUMEHT OKCIEpUMEHTAIBHOE J10-

peaKkuui.

«3aKkoH COXPAaHCHUA
MacCcChI BEIIECCTB»

Ka3aTCJIbCTBO I[eﬁCTBHH
3aKOHa

Y YMETbh PUMEHATH €r0 HA
IIPAKTHKE, IIPU PELLICHUU paC
YETHRIX 3a7a4




48.

DIIEKTPOIUTHYECKAS JTUC-
COLIMAITHSL.

[IpakTnueckas pabora
«DNEKTPOJIUTHI U He-
HIIEKTPOIHUTHI»

BBenenue noatuu
«QIIEKTPOJIUT» U «HEIJIEK-
TPOJIUT»

YMeTb 3KCIEPUMEHTAIBHO
OINPEEIATD JIEKTPOIUTHI U
HEJIEKTPOJIUTEI

JlaT4uK 3J1€KTpOIIPOBOIHOCTH

JlaGopaTopHBIi OIBIT
«BnusHue pactBopure-
as

Ha JUCCOLMALINIO»

Cdopmuposats mpen-
CTaBJICHHE O BIMSHUU
pPacTBOPHTEIIS HA TUCCO-
IMAIHIO 3JICKTPOJINTA

3HaTh, KaKo€e BIIMSHHE OKa-
3pIBa€T BOJIa Ha JHUCCOIHA-
LIMIO BEIECTBA

I[aT‘II/IK QJICKTPOIIPOBOAHOCTHU

JlaGopaTopHBIi OIBIT
«CwiibHBIE 1 cl1a0bie
AIEKTPOIUTHI

DKCnepUMEHTAIBHO BBE-
CTHU TIOHATHUE «CIIAOBIH
AIEKTPOIIUT

VYMeTh OnpeaessTh CHIIbHBIC
U cJla0bble AJIEKTPOJIUTHI C 1O
MOIIBIO TaTYHKA SJIEKTPOIPO
BOJHOCTH

I[aT‘II/IK QJICKTPOIIPOBOAHOCTHU

JlaGopaTopHBIi OIIBIT

CdopmupoBats npencras

3HATh 3aBUCUMOCTh QJICKTPO

49. OCHOBHBIE MOJIOKECHHS «3aBHCHMOCTB JIIEKTPO JICHHE O 3aBHCHMOCTH NPOBOJHOCTU PACTBOPOB OT JlaT4uK 371eKTPONPOBOTHOCTH
TCOPUH IICKTPOTIATHYC- IIPOBOJHOCTH PACTBOPOB 3JIEKTPOIIPOBOAHOCTH pac KOHIICHTpAIlii HOHOB
CKOW Juccouuanuu CUJIBHBIX 3JIEKTPOJIUTOB OT | TBOPOB OT KOHLEHTPALUU
KOHLIEHTPALIUX HOHOBY HMOHOB
[IpakTrnueckas pabora YMeTh 3KCIIEpUMEHTAIBHO
3aKkpenuTh MpeAcTaBIeHNE
«OmnpeneneHne KOHIEH OIpEIENATh KOHLICHTPALUIO JlaT4uK 3JIEKTPOIIPOBOAHOCTH
0 3aBUCUMOCTH DJIEKTPO-
TPaLXHU COJIH 10 DIEKTPO COJIM B paCTBOPE € IIOMOILBIO
IIPOBOJHOCTH PACTBOPOB OT
IIPOBOJIHOCTH PAcCTBOPa» JlaTYMKa DIIEKTPOIPOBOIHO
KOHLIEHTpALl1 HOHOB
CTH
50 HNonaHbBIE YpPaBHCHUA. .Ha60paT0pHHI71 OIIBIT HCCJ‘IGI{OBaTL 0COOEHHOCTH HpI/IMeH}ITL 3HAHUA O pCaKIUU I[aT‘-II/IK 3JIEKTPOIIPOBOTHOCTH,

«B3auMopeicTBre ruipok
cuaa 6apus ¢ CepHOM KUC
JIOTOI»

MPOTEKAHMS PEAKIIUUA HEer
Tpanu3anuu

HEHTpann3anuy B UHBIX
YCIOBUSIX

J103aTop 00BEMA KUIAKOCTH,
Oroperka

JlabGopaTopHBIif OTIBIT
«O0pa3oBanue coeii aM-
MOHHUSI»

3KCHCpHM6HTaJ’IBHO 10~
Kas3aTb O6paSOBaHI/IC HOHOB
IIpHu p€aKlnuu aMMHaKa €

3HaTI>, 4TO BCC paCTBOPUMBIC
B BOJIC COJIH SABJIAFOTCS
CHUJIbHBIMH 3JICKTPOJIUTAMU

J__IaTLII/IK QJICKTPOIIPOBOAHOCTHU




KHUCJIOTaMH

- ITpaxkTuyeckas T
53. | OcHopanus, UX Kjlacen (I;a ceKai p al(;o a CdopmupoBarts npeicTaB Vmers onpenensts pH pac- Harank pH
¢dukaus u cBOICTBA. «NpCACICHNC PH PACTBO | 1oy o pH cpesbl Kak xa TBOPOB
PpoB kuciot u menouell
PaKTEPUCTUKH KUCIOTHO
CTH pacTBOp
H860paTOpHHH OI{IIHT CdopmupoBaTs mpej- [TpumensTe ymenus no onpe- | Jatuuk pH
«Onpenenenue as- .
pea PHp craBieHue o mkane pH nenenuio pH B mpakTHyecKoi
JIMYHBIX CPEI» eSTeNBHOCTH
59. | I'eneTnueckas CBSA3b MEX- Vicronb30Bath MOMydeH-
Iy KJIaccaMy Heopranude- | JIaGopaTOpHBIi OIBIT HBIE 3HaHMA UL OTIPEAC- | VMmeTh OmpefensiTh KUCIOT-
JIEHUS. KUCIOTHOCTH Pac- Hatank pH
CKHX BEIIECTB. «OmnpeneneHue KucioT- p HOCTD IT0YB
HOCTH IIOYBBI» TBOPOB
y VIMeTh NpeICcTaBIeHHS O pa3
61 OKHCITUTEIIBHO- JIabopaTopHBIi OTBIT Jlokasath, 9TO B IPOIIECCE pex P Hatunk pH

BOCCTAHOBUTEIIBHBIE pPe-
aKIIUH.

«3menenue pH B xone
OKHCIIUTEIbHO-BOCCTAHO
BUTENLHBIX PEAKIUi»

nporekanust OBP Bo3mox
HO 00pa30BaHKUE KHUCIIOTHI
WU ILEJI0YN

JIMYHBIX MPOAYKTaX OKHUCIIN
TEJIbHO-BOCCTAHOBUTEIBHBIX
peakuui







