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Pa6Gouas nmporpamma

HaumenoBanme yue6Horo npegmera (kypca) _Xumusi
Knacc 8 Ab,B -
YpoBeHb 06111ero 06pazoBaHMsi OCHOBHas IIKOJIA
Yunurenr YutHeBa Mapuna ['eHHagbeBHa
Cpok peasmsaluu nporpammsi, yuebnsiit rog_ 2024-2025 yuye6GHbI rof,
KonnuectBo yacoB no yuebHomy ruiaHy _68 uyacoB B roj; B Hefeso 2 yaca
Pabouas nporpaMmma cocTaBJieHa Ha OCHOBe:
1. ®epepasibHOrO rocy1apCTBEHHOro 06pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO 06111ero o6pasoBaHusi, yTBEPKAEHHOTO MPUKa3oM
Munucrepcrsa obpasoBanus u Hayku Pocceuiickon @enepaumm ot «17» gekabpsi 2010 r. N°1897;
2. OcHOBHOI1 06pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 0611iero obpasoauuss MBOVY Beukaiimckoro smuest umenn b.I1.3uHoBbeBa
npu YaI'TVY, yrBepkaénnoi npukasom ot 30.08.2024 N° 296;
3. ®emepanbHOi paboueil MporpaMmbl OCHOBHOrO 06iero obpasoBanus. Xumus. basoBblit ypoBenb (w1 8-9 kiaccoB
obpasoBaTesibHbIX Opranusaumii), M., 2023;
4. Pa6oueit nporpammbl. Xumusi. [IpeagmeTHast nmHus y‘-le6HMKOB O.C. I'abpuensina, A.B. Kynuosoit , 8-9 knaccel. - M.: Jlpoda, 2015.
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1. IInanupyemble pe3yIbTaTbl OCBO€HUSI YUEOHOTO IIpeaMeTa
TpeboBaHMS K YPOBHIO MOATOTOBKYM YUAIMXCS

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIbTAThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs JOCTUTAIOTCA B XOZ€ OOYy4eHHsS XMMHUU B €IMHCTBE
y4yeOHON M BOCHHUTATEIbHON JEATENbHOCTH B COOTBETCTBUHM C TPAJULHMOHHBIMU POCCHUHCKUMH COLMOKYJIBTYPHBIMM U JYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEAECHUS U CIIOCOOCTBYIOT MpoOlieccaM CaMOINO3HaHUS,
CaMOpa3BUTHS U COLUATM3AIUU O0yUYaOIIUXCS.

JIMYHOCTHBIE pe3yJIbTAaThl OTPaXKalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS CHUCTEMOH MO3UTUBHBIX IIEHHOCTHBIX
OPHEHTALMI U PACIINPEHUE ONBbITA ICATEIIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOIIEHHA K OTEYECTBEHHOMY KYJIbTYpPHOMY, HMCTOPHMYECKOMY M HAyYHOMY HACIEAMIO, NOHUMaHUS 3HAYEHUS
XMMHUYECKOW HAYKU B KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM MHPOpPMAaLUEn O MepeioBbIX JOCTHKECHUAX U
OTKPBITUSIX MUPOBOM U OTE€UECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

IIPEACTABICHUSA O COLMAIBHBIX HOPMax M IPaBWIaX MEKIUYHOCTHBIX OTHOLIEHUM B KOJUICKTHBE, KOMMYHUKATUBHOHN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOMCCIIEOBATEIbCKONW, TBOPUYECKONM M JPYruX BUAAX AESTENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JI€ATEIbHOCTH TMIPU BBINIOJHEHWU Y4YeOHBIX, I103HABATENbHBIX 3aJa4, BBINOJHEHUHU XUMHUYECKHX
HKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aHMMOINOHHMMAHHUIO M B3aWMOIOMOIIM B MpOIEcce 3TOi ydeOHOi
JESATEIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE ITOBEJEHUE U IOCTYIKHM CBOMX TOBAPUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHMS TIOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELICCTBE M XMMHUYECKOM PEaKLMM, COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKHd M COCTAaBJIAIOIIME OCHOBY JIJISi IOHMMAaHHUS CYIIHOCTH HAay4YHOM KapTHUHBI MUpaA, MPEACTaBIIEHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIbI, B3AMMOCBS35X YEJIOBEKa C MPUPOAHOU CPEIOil, O POJIM XUMHUU B IMIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABAaTEIbHBIC MOTUBBI, HAIIPABJICHHbIC HA TMOJTYYEHUE HOBBIX 3HAHUN MO XMUMHH, HEOOXOAMMBIE JUIsl 0ObACHEHUS HAOII0AaeMbIX
MIPOIIECCOB U SIBICHUH, IO3HABATEIBHOM, NH(POPMAIIMOHHONW U YUTATEIBCKON KYJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIBHOM pabOTHI €
y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UH(DOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U IO3HAHMIO, JIF0OO3HATEIbHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K C€aMOOOpA30BaHUIO, IPOEKTHOM U
HCCIIEI0BATENBCKOM I€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBI€HHOCTH U YPOBHS 00YUYEHUS B JaJIbHEHILIEM;

4) ¢popMHPOBAHUS KYJIbTYPbI 310POBbI:



OCO3HAHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3 KU3HH, OCO3HAHHE
MOCJICICTBUN W HEMPHUATHE BPEIHBIX MPUBBIUCK (YITOTPEOJCHUS aJIKOTOJISI, HAPKOTHUKOB, KYpEeHHUs ), HEOOXOIUMOCTH COONIOJCHHUS MPABHII
0€30MacHOCTH P OOpaIIeHUU C XUMUYECKUMHU BEIIECTBAMHU B OBITY U pealibHOM KU3HH,

5) Tpy10BOro BOCIMTAHUSI:

UHTEpPEC K TMPAKTUYECKOMY H3Y4YEHHIO MpodeccHid W Tpylda pa3audHOro poja, YBOKCHHE K TPYAYy M pe3yibTaTaM TPYIAOBOM
JeSATeILHOCTH, B TOM YHCJIe Ha OCHOBE NMPUMEHEHMsI MPEIMETHBIX 3HAaHHWK 10 XMMHUH, OCO3HAHHBINA BBHIOOpP MHIWBHUIYATbHON TPACKTOPUH
MPOJIOKEHUsT 00pa3oBaHusl ¢ YYETOM JMYHOCTHBIX MHTEPECOB U CIMOCOOHOCTU K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM,
yCHENTHOW TpodecCuoHanbHON ACATEILHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B MPOdeCcCHOHATLHON
cpene;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK MCTOUYHMKY XKMU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUE
IIEHHOCTH 37I0pOBOr0 M 0Oe30macHOro oOpasa »XW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HM3HUYECKOMY M TICUXHUUYECKOMY
3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIIOJCHHS TpaBUJ OE30MAaCHOTO IMOBEICHHMS NpH paboTe ¢ BEIIeCTBaAaMHU, a TaK)Ke€ B CHUTYyaIHsX,
YIPOKAOIINX 3I0POBbIO U )KU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJIydaeMble TIPH U3YUYCHUH XUMUH, JUTsI pEIICHUs 3a7a4, CBSI3aHHBIX C OKpYKaroleld PUpoIHOI
Cpe/IoM, JJIs TIOBBIIMICHUS YPOBHS DKOJOTHYECKOW KYJIbTYpPBI, OCO3HAHHUS TJIO0AIBHOTO XapakTepa dKOJOTHYSCKUX MpoOIeM M MyTeH HX
pELIEHUs] TIOCPEACTBOM METOJOB XHMMHUH, OKOJOTMYECKOTrO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS WM B I0O3HABATEIbHOM,
KOMMYHUKATUBHON U COLMAIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe mertanpenMeTHBIX PE3yIbTaTOB BBIIEISAIOT 3HAUMMBbIE I (DOPMUPOBAHUS MUPOBO33PEHHS OOIICHAYYHBIC MOHSATHS (3aKOH,
TEOpHsi, MPUHIMI, TUNOTEe3a, (HaKT, CUCTEMa, IMPOLECC, IKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M MO3BOJSIOT HAa OCHOBE 3HAHUN M3 ATUX MpeaAMeToB (OpMUPOBAThH MPEACTABICHHUE O 1IETOCTHON HAy4YHOW KapTHHE
MUpa, W YHUBEpcalbHble Yy4yeOHble JAeWcTBUs (IIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIC, PEryJISATHBHbIE), KOTOpbIE OOECIEUYUBAIOT
(dbopmMupoBaHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOH eATEIbHOCTH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbLHbIE YUeOHbIE 1eliCTBUS

ba3oBbie JJornuyeckue aeicTBUs:

YMEHHUSI MCIIOJB30BaTh IPUEMBI JIOTUYECKOIO MBINUIEHUS IPU OCBOCHHM 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX MOHITUN
(BBIACTATh UX XapaKTEpHBIC MPU3HAKU, YCTAHABIWBATH B3aUMOCBS3b C JPYTUMHU TMOHSATUSIMH), UCIIOIB30BaTh MOHATHUS IJISI OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHWW, BHIOMpPATh OCHOBAHUS M KPUTEPHUHU IJIs KIaCCU(DUKAIIMA XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUH,
YCTaHABIIMBAaTh TMPUYUHHO-CIEJACTBEHHBIE CBSI3M MEXKJIY OOBEKTAMH H3YUYEHHUs, CTPOUTH JIOTMUECKHE paCCYXICHUS (MHAYKTUBHBIE,
JNeAyKTUBHBIE, IO AHAJIOTUH), J1e7IaTh BHIBOJIBI U 3aKIIFOUECHHUS;



YMEHUE IPUMEHATh B IpOLEcCe NO3HAHMUSA MOHATHS (MpeAMETHbIE U MeTalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3yEeMble B XUMUH, MPEoOPa30BbIBATh NIMPOKO NMPUMEHSIEMbIE B XUMUHU MOJIEIbHbBIC MPEICTABICHUS — XMMHUECKUN 3HAK (CUMBOJI
AJIEMEHTA), XUMHUYecKass GpopMmysia U ypaBHEHHE XMMUYECKOM peakuuy — MpU pEelIeHUH y4eOHO-II0O3HABATENbHBIX 3a7ad, ¢ YYETOM 3THX
MOJIETIBHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHWYECKUX PEAKIMH, BBIABISATH 00IMEe 3aKOHOMEPHOCTH, TPUUYUHHO-CIIEICTBEHHbBIE CBSI3U U MPOTUBOPEUUS B U3y4aeMBbIX Ipoleccax U
SBJICHUSIX.

Ba3oBble ncciienoBarenbckme 1eiicTBHA:

YMEHUE UCMOIb30BaTh IOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA ITO3HAHMS, a TAKXKE B KaUeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS
TUITOTE3bI IO MIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CY)KJICHHIA;

MPUOOPETEHNE ONBITA N0 MJIAHWPOBAHMIO, OPTraHU3ALMU U MPOBEACHHUIO YUEHUYECKUX IKCIIEPUMEHTOB, YMEHNE HAOII0aTh 32 X010M
IpoLecca, CaMOCTOSITENIbHO NMPOTHO3UPOBATh €ro pe3yibTaT, (popmMynupoBaTh 0000ILEHHS M BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO
OIIbITA, UCCIIEI0OBAHUS, COCTABIIATH OTUYET O MPOJICIIaHHON padoTe.

PatGora ¢ undopmanueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMAIINIO Pa3IMYHBIX BUAOB U (OPM MPEICTaBICHUS, OJIYy4aeMyIO U3
pa3HbBIX MCTOYHUKOB (HAY4YHO-TIONYJSIpHAs JIUTepaTypa XUMHUYECKOTO COJepXaHMs, CIpaBOYHbIE Mocobus, pecypcbl MHTepHera),
KPUTHYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE NPUMEHSTh pa3InyHble METO/IbI U 3aMPOChl IPU MOUCKE U 0TOOpE MHPOPMALIMU U COOTBETCTBYIOIUX JIaHHBIX, HEOOXOIUMBbIX
JUIS BBIMOJHEHUS Y4eOHBIX M TO3HABATENIbHBIX 3aJa4 OIpeAeNEHHOIO THIA, MPUOOPETEHHE OMbITa B O0JACTH MCIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHMH, OBJaJIeHUEe KYJIbTYpOM aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOHUCKOBBIX CHCTEM,
CaMOCTOSATEIHO BBIOMpATh ONTUMAIbHYIO (OpMY HpelcTaBleHUs MH(OPMAIMU U WUTIOCTPUPOBATH pElIacMble 3a/laud HECIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu (opMamu rpaguku U ©X KOMOMHAIUSAMU;

YMEHHE HUCHOJb30BaTh M aHAIM3MPOBATh B Ipoliecce y4yeOHOM M HCCIe0BaTeNbCKOM NEATENbHOCTH HMH(OPMALUIO O BIHSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341iCTBAa U TPAHCIIOPTAa Ha COCTOSIHME OKPY’KaroIel TPUPOAHOM CPE/IBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUA:

YMEHUS 3a7aBaTh BOIPOCH (B XOJe nuanora U (WJId) TUCKYCCHHU) IO CYIIECTBY OOCYKIaeMOH TeMbl, (HOPMYIHMPOBATH CBOH
MPEAJIOAKEHNS OTHOCUTEIBHO BBIMOJHEHUS MPEITIOKEHHOM 3a7a4H;

YMEHHS TPEACTaBIATh IMOJIYYEHHbIE pe3yibTaThl IMO3HABATEIBHOM JESTENIbHOCTH B YCTHBIX M TNMHCbMEHHBIX TEKCTaX; JeNlaTh
MPE3CHTAIMIO PE3YJIbTATOB BHITIOJHEHUS XMMHYECKOTO HSKCIEpUMEHTa (J1a00paTOPHOTO OIBITa, TJAOOPATOPHOM pabOTHI MO HCCIeT0BAaHUIO
CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMEHHsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IO3HABATENILHOM M MCCIEIOBATENbCKON NEATEIbHOCTH NpU
pEIIEHUH BO3HMKAIOUIUX IMPOOJeM HAa OCHOBE Y4ETa OOIIMX MHTEPECOB M COIVIACOBAaHUA MO3ULUN (0OCYKIeHus, oOOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPAMHAIUS COBMECTHBIX JIEHCTBHUH, ONpENEIeHNe KPUTEPUEB IO OIEHKE KAayeCTBA BBIIIOJHEHHON padOTHI U

JIpyrue).



PerynsiTuBHbIe yHUBepcaJbHbIe YUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh LENU AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH
KOPPEKTHPOBaTh CBOIO JESTENBHOCTh, BbIOMpaTh Haubosiee 3((PEeKTHUBHBIE CIOCOOBI pelIeHUS Y4YeOHBIX M IO3HABATENIbHBIX 3a/ad,
CaMOCTOSATENIBHO COCTABJIATh WM KOPPEKTHUPOBATh MPEIOKEHHBIN aIropuT™M JIEHCTBUM MPH BHINOJIHEHUN 33JaHUN C yYETOM MOJyYEHUS
HOBBIX 3HaHUI 00 M3y4yaeMbIX 0OBEKTAX — BEIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYUEHHOI'O pe3yJbTaTa 3asBICHHON LeNH,
YMEHHE UCMOIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIIOBUHU 33JITaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO OO0S3aTENBHOTO COJEP)KaHMs, YCTAHOBIEHHOTO [aHHOHW (QenepaibHON paboueit
MPOrpPaMMOM, BBIJEISIIOT: OCBOEHHBIE 00YYAIOIIMMHUCS HAyYHbIE 3HAHHS, YMEHHS U CIIOCOOBI IEHCTBUH, crieninuuecKue Ui peIMeTHOM
obnmacti «XUMHS», BUIBI JEATEIBHOCTHA IO TOJYYCHHIO HOBOTO 3HAHUSA, €r0 WHTEpIpETallid, MPeoOpa3OBaHUI0 M MPUMEHEHHIO B
Pa3TUYHBIX YYeOHBIX U HOBBIX CUTYaIIUAX.

K xoHmy oOyuenuss B 8 KJiacce mpeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00y4arOIIUXCsl YMEHHUIA:

1. packpeIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSTHH: aTOM, MOJEKYJa, XUMUYECKUU D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAsl Macca, MaccoBasl JI0JiI XMMHUYECKOTO 3JIEMEHTa B COCJAMHEHUH, MOJIAPHBIA O0BEM, OKCHJ, KUCIIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPHUIIATEILHOCTb, CTENEHb OKHUCICHUS, XMUMHUYecKas peakius, Kiaccuukaius peakiuil: peakiuu
COEJIMHEHUS, PEaKIIMU Pa3I0KEHUs, peaKlMu 3aMellleH s, peakllui 0OMeHa, 3K30- U SHIOTEPMUYECKUE PeaKlnu, TEIIOBON A deKT
peaxIyu, SAPO aTOMa, SJICKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTaNb, paglyC aToMa, XMMHUYECKas CBsI3b, MOJISIPHAsl U HETIOJIIpHAs
KOBaJICHTHasl CBs3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas 0Js BellecTBa (MPOLEHTHAas KOHLEHTpPAlMs) B
pacTBope;

2. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IOHATHA M TMPUMEHATh JTU TOHSATHS TMPH OMHMCAHUU BELIECTB M HX
IIpEBpALICHUN;

3. HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUJIsl COCTaBJIEHUS! (JOPMYJI BEILIECTB M YPaBHEHUN XUMUYECKUX peaKLnii;

4. ompenensTh BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCIEHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
MIPUHAJICKHOCTH BEIIECTB K ONMPEACTEHHOMY KIacCy COeIUHEHHI 10 (hopMyniaM, B XUMUYECKON CBSI3U (KOBaJIGHTHAsI M MOHHAs)
B HEOPraHMYECKUX COCIUHEHHUSX;



10.

11.

12.

packpbiBaTh cMblca [lepuoauueckoro 3axona JI. M. MenneneeBa: JeMOHCTpUPOBATh NMOHUMaHME MEPUOIUYECKON 3aBUCHUMOCTH
CBOWMCTB XHMMHYECKHX OJJIEMEHTOB OT HUX IMoyiokeHuss B llepumonmueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HHs, 3aKOHAa ABOrajpo;

ONKCHIBATh W XapaKTepu30BaTh TaOIMuHyr0 (opMy Ilepmoandeckoid CHUCTEMBI XUMHUYECKUX 3JEMEHTOB: pa3jinyaTh MOHSATHS
«ryaBHas noArpymnmna (A-rpymnma)» u «nodoyHas noarpynmna (b-rpymnmna)», Masnsle u 601bIINE TEPHOJBbI, COOTHOCUTH 0003HAUEHMUS,
KoTopble uMeroTcst B Tabmune «llepmogmueckas cucrema xumuyeckux »diemeHTtoB JI. WM. MenzaeneeBa» ¢ 4YHCIOBBIMU
XAapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsif spa, 00Ilee YUCIIO IEKTPOHOB U PaCIpEciICHUE
UX IO JIEKTPOHHBIM CJIOSIM);

KJIaccu(pUIMpPOBAaTh XMMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BEUIECTBA, XUMUUYECKUE PEeaKIUHU (II0 YUCIY U COCTaBy y4acTBYIOLIMX
B pEaKIMu BEUIECTB, 110 TEIUIOBOMY 3 PekTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IUYHbBIX KJIACCOB, MOJATBEPK/Jasi OMUCAHUE NMPUMEPAMU
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUUECKUX PEaKIuii;

IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT WX KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH NPOTEKaHHSI XMMHUYECKHX
MIPEBPALLEHUI B PA3IMYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa 1o (opMmyiie
COEJIMHEHUS1, MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIUY;

IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTENBHONU JEATENbHOCTH — aHAlIM3 U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTH3aluIO,
KJ1acCU(UKAILMIO, BBISBICEHUE NPUYUHHO-CIEACTBEHHBIX CBSI3ed — JUIsI WM3Y4YEHHMs] CBOWCTB BELIECTB M XUMHYECKUX peaklui,
€CTECTBEHHO-HAy4YHbIEC METO/IbI IO3HAHUS — HAOJI0ICHHE, U3MEPEHNE, MOACITUPOBAHNE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);
CJIEJIOBATh IMpaBHJIAM MOJIb30BaHHUS XMMHUYECKOH MOCYNOM M 1abopaTopHBIM 00OpYAOBaHMEM, a TaKXKe MpaBUiIaM OOpalleHus c
BEILIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMH O BBIMOJIHEHHIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOAAa M KUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEACIEHHON MAacCOBOW J10JIel pacTBOPEHHOTO
BEIIECTBA, [JIAHUPOBATH U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 10 PacliO3HABAHUIO PACTBOPOB LIEIOYEH U KHUCIOT C MOMOIIBIO
MHMKATOPOB (JJakMyc, (heHosipTanenH, METUIIOPAaHK U IPyTHUE).

2. CopepskaHue y4eOHOro mpeamera

Pacnpe,uenenue Ko/inyecTBa 4acCoB I10 pa3aeiaM

¢ | Pazmen yuebHOro Kypca 110 pabouen IporpaMmme
BBenenne 6
ATOMBI XMMUUYECKMX 3JIEMEHTOB 10
[TpocThie BeriecTBa 6




3 | CoenyHeHMsI XMMUUYECKUX 3JIeMEHTOB 14

4 | U3meHeHus, IPOUCXOSILNE C BelleCTBaMM 10

5 | TIIpaktukym N¢ 1. ITpocteime onepauymu ¢ BeilectBamiu. CBOJCTBa pacTBOPOB 3
9JIEKTPOJIUTOB.

6 | PactBopenme. PactBopbl. CBOVICTBA pacTBOPOB 3JIEKTPOJIMTOB 18

7 | ITpaktukym N2 2. CBoMCTBa pacTBOPOB 3JIEKTPOJIMTOB 1
NUTOTI'O: 68 u

Conep)KaHMe n3ydyaemMoro MmaTrepmuaia

BBegenne (5+1 u)
[Tpengmet xumMum, MeTozmpl MO3HAHYST B XUMUU: HABITIOEeHE, SKCIIEPUMEHT, MOAeIMpoBaHye. VICTOUHMKY XUMUYeCcKoii MHbOpMaLni,
ee MoJTyJeHye, aHaIn3 U MPeJCTaB/IeHNE ero Pe3yJIbTaToB.

[ToHaTHe 0 XMMUUYECKOM 37ieMeHTe U (hopMax ero CylieCcTBOBaHMs: CBOOOAHBIX aTOMaXx, TPOCTBIX U CJIOKHBIX BellleCTBa

[TpeBpaitieHust BerecTs. OTMuMe XMMUUYECKUX peakinii OT PU3NIECKUX SIBJIEHUIA.

Posib XuMum B skM3HU yejioBeKa. Xemopuans u xeModoous.

KpaTkue cBegeHust M3 MCTOPUM BO3SHUMKHOBEHUS U pasBuTust xumun. Ilepmuon anxumun. I[Mousitue o punocodpckom kamue. XumMus B
XVI B. PazButue xumun Ha Pycu. Ponb oTeuecTBeHHBIX yUEHBIX B CTAHOBJIEHMM XMMMUUECKOM Hayku - pabotel M. B. JlomoHocoBa, A. M.
bytneposa, [I.1. MeHpeneeBa.

Xumuueckasi CMMBOJIMKA. 3HAKM XMMUUYECKMUX 3JIEMEHTOB M IPOMCXOXKAEHME MX HasBaHMil. Xumuueckue Gopmysabl. HIEKChI U
ko3¢ duimenTsl. OTHOCUTEIbHbIE ATOMHAs M MOJIEKYJISIpHasE Macchbl. PacueT MaccoBOM AOJIM XMMUYECKOTO 3jieMeHTa Mo dopMmyJie
BellleCTBa.

[Tepnonuueckast cucrtema xummudyeckux snemeHTOB [l. M. MeHpeseeBa, ee CTPYKTypa: Majble M OOJibllMie TMEepPUOAbl, TPYIIIbl U
noArpynmbl (rjaaBHas U mnobouHas). [lepuomndyeckast cucrema Kak CIIpaBOYHOe ITOCOOMe ISl TOy4YeHUS] CBeJeHUM O XUMMUYECKUX
37IeMeHTax.

Pacuemmnuvie 3adauu. 1. HaxoxxneHne OTHOCUTEIBHOM MOJIEKYJISIPHOM MAacChl BeIeCTBa MO ero Xumuueckon dopmyne. 2. Boruncienme
MacCCOBOM A0JIM XMMUYECKOTO 37iIeMeHTa B BellleCTBe 10 ero gopmyiie.

HemoHcTpanum. 1.Mopemu (mapoctepskHeBble u CTioapTra bpurie6a) pasamuHbIX MPOCTBIX M CJIOXKHBIX BellecTB. 2. Kosiekuus
CTEeKJISTHHOM XMMMYecKoit mocyapl. 3. Kosekuyss  marepuanioB U U3gennn Ha OCHOBe QJIIOMUHUSL.

4. BzaumopeiicTBie MmpaMopa C KMCIOTOM U MIOMYTHEHME U3BeCTKOBOM BOJIbI.



Jla6opaTopubie onbIThbl. 1. CpaBHeHME CBOMCTB TBEPAbIX KPUCTA/UIMUECKMUX BEIIEeCTB M pacTBOpoB. 2. CpaBHEHME CKOPOCTU
MCrlapeHust BOAbl, OAEKOJIOHA 1 3TUJIOBOTO CIMpTa C GUIbLTPOBAIbHON 6yMarom, CBEUOn.

Tema 1. ATombl XMMHMYeCKux 3/1eMeHTOB (10 u)

AToMbl Kak (opMa CYILIeCTBOBaHUS XMMUYECKMUX 37eMeHTOB. OCHOBHbBIE CBeJIeHMSI O CTpOoeHuM aToMoB. JlokasaTenbCcTBa
CJIO’KHOCTU CTPOEHMSI aTOMOB.
OmnbiTel Pe3epdoppaa. [TnanerapHast Moiesib CTPOEHMST aTOMa.

CocTraB aTOMHBIX Sifiep: IMPOTOHbI M HeUTpPoHbl. OTHOCKTE/NbHAs aTOMHas Macca. B3auMMOCBSI3b TOHSITUI <«IIPOTOHY,
«HEUTPOH», KOTHOCUTEJIbHASI aTOMHAsI Maccay.

VsmeHeHMe uncyia MPOTOHOB B sipe aToMa - 0Opa3oBaHye HOBbIX XMMUUYECKMX 3JIEMEHTOB.
VsmeHeHMe umcjaa HEMTPOHOB B sApe aroMa - obpasoBaHme u30TonoB. COBpeMeHHOe oIpeneseHyre ITOHSITUSI «XUMMUUYECKUNI
s7eMeHT». MI30TOmbI Kak pa3HOBUIHOCTY aTOMOB OJHOTO XMMMUUYECKOTO 3JIEMEHTa.

OnekTpoHbl. CTpoeHMe 3JeKTPOHHBIX YPOBHEM AaTOMOB XMMMYECKMUX 3JIEMEHTOB MAaJIbIX II€PUOMIOB MEPUOINIECKON
cucrtemsl [I. 1. MenpeneeBa. [IoHsiTHe 0 3aBepilieHHOM M He3aBepIlIEHHOM 3JIEKTPOHHOM CJIOe (3HEepPreTM4eCKOM YPOBHE).

[Tepromnueckass cucrema xXummueckux syemeHToB [l. . MeHpgeneeBa M CTpoeHME aTOMOB: (GU3MUECKUIA CMBICT
MTOPSIIKOBOI'O HOMeEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMepa Iepuoa.

VsmeHeHve umcjia 3JEeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM VYPOBHE aroMa XMMMYECKOro »JjieMeHTa - oOpa3oBaHue
ITOJIOSKUTEJIbHBIX M OTPHUIIATETbHBIX MOHOB. OHBI, 0Opa3soBaHHbIE aTOMaMM META/VIOB UM HeMeTa/UIOB. IIpuMumHbI M3MeHeHUs
MEeTA/JIMYECKUX U HEMETAJIJIMUECKMX CBOVICTB B MMepMoax U I'PyIIax.

O6pa3zoBanne 6MHApHBIX coenyHeHuin. ITousTre 06 moHHoM cBsa3u. CxemMbl 0Opa30BaHMsI MOHHOM CBSI3N.

BsauMopencTBie aTOMOB XMMMUUECKMX 3JIEMEHTOB-HEMETAJIJIOB MEXKIY CO00M - OoOpasoBaHMe OBYXAaTOMHBIX MOJIEKYJI
IIPOCTHIX BelecTB. KoBajleHTHAs! HENOJISIpHAsT XMMMUYeCKast CBSI3b.

OJIEKTPOHHbBIE U CTPYKTYPHBIE (GOPMYJIBI.

BsauMopencTBie aTOMOB XMMMUYECKMX 3JIEMEHTOB-HEMETAJIJIOB MEKIYy COo00M - oOpasoBaHMe OMHAPHBIX COEIVMHEHUN
HEMETAJUIOB. DJIEKTPOOTPUIIATEIbHOCTb. [IOHSITHE O KOBaJIEHTHOM IOJISIPHOM CBSI3U. IIOHSITME O BaJIEHTHOCTM KaK CBOVICTBE
aTOMOB 0Opa30BbIBATh KOBAJIEHTHbIE XuMMueckue cBsa3u. CocraBjieHne GopMyJ1 OMHAPHBIX COEAVHEHUI IO BaJIEHTHOCTH.

BsanMopmencTBie aToOMOB XMMMUYECKMX 3JIEMEHTOB-META/VIOB MEKIY Cco00M - 0O0pa3soBaHMe MEeTa/UIMYECKUX KPUCTa/IOB.
[TousiTme o Metajmmueckoyn cBs3u. [IlemoHcTpanmmu. Momem aTOMOB XMMMUYECKMX 37eMeHTOB. Ilepmommueckast cucrema
xummndecknx sjaemenToB [I. I. MeHpeneesa.



JIabopaTopHbIe OnbIThI. 3. MogenpoBaHe IPUHIINAIIA [EeMCTBUI CKOHCTPYMPYIOIIEro MuKpockomna. 4. Msrortosienue
Mozesiel 61MHapHbIX coefyHennii. 5. VisrotosiieHne Moes, MUTIOCTPUPYIOIEN CBOJCTBA META/IJIMUECKON CBI3M.

Tema 2. IIpoctbie BemecTBa (6 1)

[TososkeHMe MeTa/JIOB 1 HEMETA/IJIOB B MEPUOANYECKON cucTeMe Xxummuueckux 3jemeHToB [I. 1. MeHnpeneeBa. Baskueiiie
IIPOCThIE BEIIECTBA - METa/IbI: JKeJjie30, aTIOMUHMI, KaJIbLVI, Marauii, HaTpuin, Kaamii. O61ye husndyeckme cBOMCTBA METAJIJIOB.

BaskHerniie mpoCThie BellleCTBAa - HEMETaJlIbl, 06pa3oBaHHble aTOMaMM KUCJIOPOHa, BOIOpoaa, a3oTa, cepbl, (pocdopa,
yrjepona. MoJjieKkyJibl IMPOCThIX BEIleCTB-HEMETAJIJIOB - BOIOPOa, KUCJI0POaa, a30Ta, rajioreHoB. OTHOCUTe/IbHASI MOJIEKYJISIPHAS
Mmacca.

CnocoOGHOCTh aTOMOB XMMMUYECKMX 3JIEMEHTOB K OOpa3oBaHMIO HECKOJbKMUX TIPOCTbIX BeIIeCTB - aJJIOTPOIMSI.
AusmotponHbie MoauduKkaimu Kuciaopomaa, hocdopa u oyoBa. MeTtayummyeckue M HeMeTa/UTMUYECKIe CBOMCTBA MPOCThIX BEILIECTB.
OTHOCUTENBHOCTD JIeJIEHMSI TIPOCTHIX BEIIECTB HAa MeTa/UIbl M HEMEeTaJlJIbl.

Uncno Aoragpo. KommuectBo BeliectBa. Mosb. MovisipHass macca. MonsipHbiii 00beM ra3oobpasHbix BelliecTB. KpaTHbie
eIVIHUIIbI KOJIMYECTBA BEIIeCTBA — MUJUIMMOJIb M KMJIOMOJIb, MWIJTMMOJISIPHAST ¥ KMJIOMOJISIpHAsT MacChl BEIeCTBA, MUUIMMOJISIPHbIN
Y KMJIOMOJISIPHBIN 0GBEMBI Ta3000pa3HbIX BEIIECTB.

Pacuethl ¢ uCIOJBb30BaHMEM TIOHSTUIM «KOJIMUYECTBO BeIIeCTBAa», «MOJIIpHAs Macca», <«MOJIIPHBIA OOBEM TIa30B»,
«IIOCTOSTHHast ABOTafipo».

PacueTrHble 3agaun. 1. BeruncieHne MoJIIpHOV MacChl BEIIECTB 0 XMMUYECKUM GopMyJsiaM. 2. PacueTsl ¢ CMOIb30BaHMEM ITOHSITUIA
«KOJIMYECTBO BEeIleCTBa», «MOJIIPHAs Macca», «MOJIIPHBI 0O0bEeM I'a30B», «IIOCTOSIHHAsT ABOraipo».

Hemoucrpamum. [Tonyuenne osona. O6pasiibl 6esloro U ceporo oJioBa, 6eyoro u KpacHoro (ocdopa Hekoropble MeTa/sibl U
HEMeTaJIJIbl KOJIMYECTBOM BelllecTBa 1 Mosib. Mojiesib MOJISIpHOTO 06'beMa ra3000pa3HbIX BEILIeCTB.

JIabopaTopHbIe onbIThI. 6.03HaKOMJIEHME C KOJUIEKIMSIMM MeTasuToB. 7. O3HaKOMJIEHME C KOJUIEKLIMSIMU HEMETAJIIOB.

Tema 3. CoemyHeHUsI XMMUUYECKMX 371eMeHTOB (14 yacoB)

Crenenb oxkucienus. CpaBHeHMe CTeleHU OKMCJIeHMs U BajleHTHOCTM. OrmpefesieHre CTeleHM OKMUCJIEHMS] 3JIEMEHTOB IO
xummueckon popmyie coenuHennsi. CocrasiieHne ¢GopMyJ1 OMHAPHBIX COEAMHEHMI, OO CIIOCOO MX Ha3bIBAHMSI.

BuHapHbIe coeqyHEHMSI METAJ/UIOB ¥ HEMETAJUIOB: OKCUABI, XJIOpUAbI, Cyabduabl 1 ap. CocraBiaeHne ux Gopmy..

bunapHbie coemyiHeHMsI HEMETAJVIOB: OKCUJIbI, JIeTyule BOJOPOLHbIe COeMHeHMs], uX cocTaB. [IpencraBuTesnn OKCUIOB: BOJA,

YIJIEKUCJIBIN a3 ¥ HeraileHast M3BecCTb. [IpeacTaBuTeN JeTyunx BOJOPOIHBIX COeIMHEHNII: XJIOPOBOIOPO, 1 aMMMaK.

OcHoBaHMSI, UX COCTaB M Has3BaHMs. PacTBOPUMMOCTh OCHOBaHMI B Bope. TabGsuila pacTBOPMMOCTY TUIPOKCUIIOB U COJIEN B
Bome. IlpenmcraBurenu Iesoden: TUMAPOKCUIbI HATPuUs, Kams M Kaablysl. IloHATHME O KavyecTBeHHBIX peakiyusx. VHIMKATOpHI.
V3meHeHMe OKpAaCKM MHAMKATOPOB B II€JIOUHOI Cpefe.



Kucsnorsl, nx cocraB u HasBaums. Kimaccudukanus kuciaot. [IpencraButenn KUCIOT: cepHasi, COJITHas M as3oTHas1. IToHsaTme o
1IKaJjie KUCJIOTHOCTHU-IIKaia-pH. MisMeHeHMe OKpacKy MHOMKATOPOB B KMCJIOTHOM cpefe.

Couyi KaK MPOMU3BOAHbIE KMUCJIOT M OCHOBaHMiA. MIx coctaB 1 Has3BaHusl. PacTBopuMocCTb cosienn B Boje. IlpencraBurenn cosen:
XJIOpUI HaTpus, KapOoHaT 1 docdat KaJbIys.

AmopdHbIe 1 KpUCTa/IIMUeCcKue BelllecTBa.

MeskMOJIeKYJISIpHbIE B3aMMOIEMCTBMS. TUIIbI KPUCTAJIMUYECKMX PEIIeTOK: MOHHAsI, aTOMHAsl, MOJIEKYJ/ISIpHAsI ¥ MeTa/IMmdecKasl.
3aBUCUMOCTh CBOVCTB BEIIECTB OT TUIIOB KPUCTA/UIMUECKMX pelIeTOK. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS.
3aKOH MOCTOSTHCTBA COCTaBa JJIs1 BEIIECTB MOJIEKYJ/ISIPHOI'O CTPOEHMSI.

Uncrele BemecTBa 1 cMecu. IIpumepsl SKUIKMUX, TBEPAbIX M ra3000pasHbix cMeceit. CBOMCTBA UMCTBIX BeILIeCTB U cMecein. Mx

coctaB. MaccoBast ¥ 06beMHas Jo/IM KOMIIOHeHTa cMecy. PacueTsl, CBSI3aHHBIE C MICIIOJIb30BaHMEM ITOHSTUS JOJIS.
Pacuemmnwie 3adauu. 1. Pacuer maccoBoy M OOBEMHOM JOJIEMM KOMIIOHEHTOB CMeCU BellecTB. 2. BpIumcieHme mMaccoBOM IO
BeIleCTBa B pacTBOpeE II0 M3BECTHOM Macce pacTBOPEHHOI'O BelleCcTBa ¥ Macce pacTBoOpuTesis. 3. BeluncieHne Macchl pacTBOPSIEMOTrO
BEIeCTBA M PACTBOPUTESISI, HEOOXOOMMBIX IJIsI IIPUTOTOBJIEHMSI OIPeNeJeHHOM MacChl pPacTBOpa C M3BECTHOM MAacCCOBOM IOJIei
PaCTBOPEHHOTI'O BelleCTBa.

HemoucTpamum. O6pasibl OKCUOOB, KUCJIOT, OCHOBAaHMI M cojieil. Mopmenu KpUCT/UIMYECKMX PeIIeTOK XJIOpuaa HaTpus,
anMasa, okcuga yriaepoga (IV).

KuciorHo-111€/10uHbIe MHAMKATOPbI, M3MEHEHMEe OKPaCKM B Pas/IMUHBIX Cpefax, YHUBEPCAJbHBIM MHAMKATOP M M3MEHEHNe ero
OKpPaCKM B Pa3/JIMUHBIX Cpeax.

JlabopaTopubie omnbITbl. 8. O3HakOMJIeHME C KOJUIEKIMSIMM OKcuaoB. 9. OsHakomyeHue co cBoicTtBamy ammmaka. 10.
KauecTBenHble peakuym Ha yriaekuciabni ras. 11.0npenenenne pH pacTBopoB KucjoThl, miejaoun u Bogbl. 12.0mnpenenenne pH
PacTBOPOB JIMMOHHOI'O M SI6JIOYHOI'O COKOB Ha cpese IuiofgoB. 13.03HakoMiieHMe ¢ KoyuieKiysamu cojieir. 14. O3HakomieHue c
KOJIJIEKI[ME BeIleCTB C pasHbIM TUIIOM KPUCTAJIIMUeCKoM peleTku. M3roTossieHne Mojaesiein, KpUCTA/VIMUECKUX PeIlleTOK.
15. O3HakomeHne ¢ o6pasiamMmy rOpHO ITOPOIbI.

Tema 4. U3meHeHus:, mpoucxopsiye ¢ Bemiecrsamu (10 u)

[ToHsaTne saBIeHMI Kak M3MEHEeHWU, TPOUCXOISIIMX C BelllecTBamMu. SIBJIeHUSsI, CBsI3aHHble C U3MeHEeHMeM
KPUCTAJIJIMYECKOTO CTPOEHMsI BelleCcTBa MpPU MOCTOSHHOM €ro cocTaBe, Gusnueckyue siBjieHus. Ousmueckie SIBJIeHUS B XUMUN:
IUCTUJUISILINAS, KpUCTaJUIM3a1ysl, BbIlIapyBaHe M BO3TOHKA BeleCTB, lieHTpU@yrupoBaHue.

SIByieHMs1, CBsI3aHHbIEe C M3MEHEHMEM COCTaBa BeIeCcTBa, - XMMMUECKMe peakimu. [Ipu3HaKM U yCIOBUSI MPOTEKAHMS
XUMMYECKUX peakimit. [loHATHME 06 3K30- UM SHOOTEpMMUYECKMX peakIusax. Peakiuyu TOpeHMSI KaK 4YaCTHBIM Cydan
9K30TepMUYECKUX PeaKiyii, MPOTeKaIoIIMX C Bbie/IeHeM CBeTa.



3aKOH COXpaHeHMs] MacChl BeIecTB. XMMMYECKMe ypaBHeHMs. 3HaueHMe MHIEKCOB U KoapduimeHtoB. CocTaBieHyue
YPpaBHEHUI XMMUYECKUX PEeaKIIVIA.

PacueThl MO XMMMUECKMM YypaBHEeHMsIM. PellleHne 3amady Ha HaxXOXKAEHME KOJMUYECTBA BeIeCTBa, MacChl Wi obbema
MIPOAYKTa peaklyy [0 KOJMYECTBY BeIeCcTBa, Macce MM 00beMYy MCXOMHOTO BelllecTBa. PacueThl C MCIIO/JIb30BaHMEM ITOHSITHS
«JIOJIST», KOTIa MCXOIHOE BeIleCTBO JAaHO B BUJIEe pacTBOpaA C 3aJaHHOJ MaCcCOBOM I0JIel PAaCTBOPEHHOTO BEIeCTBA MJIU COIEePsKUT
OIIpeleJIEHHYIO JTOJII0 IIPUMECEN.

Peakuyu pasnoskenust. [IoHsiTe o ckopocTu xummdyeckux peakimii. Karamsatopbl. @epMeHTHI.
Peakuuu coemnnenns. Katamuruueckne u HekaTtamuTudyeckue peakiunu. O6paTMbie ¥ HEOOpaTUMbIe peaKIVIN.

Peakuym samMeleHusl. DJEKTPOXUMMUUECKUI PsII HAIPSDKEHMII MeTaUIOB, €ro MCIIOJIb30BaHMe [JIS IPOrHO3MPOBAHMS
BO3MOXKHOCTM IIPOTEKaHMs peakuyui MeKOIy MeTa//laMM M PacTBOpaMM KUCJIOT. Peakiuy BbITECHEHMS] OSHUX META/UIOB U3
pPacTBOPOB UX COJIEN IPYTMMU MeTa/JIaMMU.

Peakiin oomeHa. Peakiiiy HenTpammsanym. Y CJIOBUS IPOTEKAHMS peakLuii 0OMeHa B pacTBOpax J0 KOHIIA.

Turbl XMMMUUECKMUX peakuyi (10 MPU3HAKY «UMCJIO ¥ COCTaB MCXOOHBIX BEIEeCTB M MPOAYKTOB peakiMi») Ha IpuMepe CBOMCTB
BOIbl. Peakiumsi pasyioskeHusl - 3JIeKTPOJM3 BOAbI. Peakiimy coemyHeHMs] - B3aMMOJENCTBME BOAbLI C OKCMIaMM META/UIOB U
HeMeTas/oB. [loHaTne «ruapokcuabl». Peakiimy 3amellieHusT - B3aMMOJIEMCTBYE BOABI C IIEOYHBIMU U II€JIOYHO3EeMeTbHBIMMU
MeTasuiamu. Peakiiumu o6MeHa (Ha npumepe TUApon3sa Cyabduaa alloMUHNS U Kapouaa KaabLiys).

Pacuemnste 3adauu.l. BoiuncieHe 1Mo xMMu4yecKuM ypaBHEHMSIM MacChl WJIM KOJMYECTBa BellleCcTBa MO M3BEeCTHOM Macce Win
KOJIMUECTBY BellleCTBa OFHOTO M3 BCTYMAIOIIMX B peaklMIO BelleCTB WIM TPOAYKTOB peakiiMu. 2. BblunciieHne Macchbl
(konMuecTBa BelllecTBa, 0ObeMa) MPOAYKTa peakiui, ecau U3BeCTHa Macca MCXOAHOTO BellleCcTBa, CoAepsKalllero ornpeneeHHYI0
IOJTIO TIpuMeceit. 3. Boerunciienme mMacchbl (KOJIMYECTBA BEIIeCTBA, 00beMa) MPOAYKTa peakiMy, ecIy M3BeCcTHa Macca pacTBopa u
MaccoBasl [0JIsl paCTBOPEHHOTO BelllecTBa.

HemoncTpanmuu. Ilpumepsr busnueckux ssienuit. 1.I1naBnenme mapaduna.2. Bosronka nopa wmay OeH30MHOM KUCJIOTHI. 3.
PactBopenne okpaiileHHbIX coser. 4. duddysusa AYIIUCTbIX BellecTB C TOpsilei JaMIIOYKM HakaauBaHus. [Ipumepbl
XUMMWYECKUX SIBJIEHMIA: a) TOpeHMe MarHusi; 6) B3aMMOMIEMCTBME COJITHOM KMCJIOTBI C MPaMOpPOM MJIM MEJIOM; B) IOJIyYeHMe
rugpokcuna meau (I1); r) pacTBopeHme MOJYUEHHOTO IMAPOKCHUAA B KUCIOTaX; 1) B3aumonenctBue okcuaa menu (II) ¢ ceproir
KMCJIOTOM TIpM HarpeBaHMM; €) pasjIoyKeHMe TepMaHraHaTa Kajus; X) B3aMMOJEMCTBME pa3daBJIEHHBIX KMUCJIOT C MeTa/UIaMMu.
PassioskeHne mepokcuia BoJOpoaa MOMOIIbIO IMOKCHAA MapraHiia 1 Katajaasbl KapTodesst Ui MOPKOBH.

JlabopaTopHble ombIThl. 16.ITpokanuBaHue mMeoy B IJIJaME€HM CIIMPTOBKM MM Topenku. 17. 3amellieHue mMeay B PacTBOpE
xnopuga meau (1) skenesom.

Tema 5. IIpakTukym 1. IIpocreiime onepanyu ¢ BemecTBoM (3 )



IIpaktueckass pabora N° 1. IlpaBmia TexHMKM 6€30MACHOCTM MpU paboTe B XMMMUECKOM KaOuHeTe. JlabopaTopHoe
obopymoBaHue 1 obpallieHre C HUM.

IIpakTiueckast pabora N° 2. [TpM3Haky XUMMUYECKUX peaKluil M uxX Kiaaccuduraims.

IIpakTiueckast pabora N° 3. [IpurorossieHne pacTBopa caxapa C 3aJaHHOI MaCcCOBOM A0JIen

Tema 6. PactBopenue. PacTtBopbl. Peakiiun MOHHOT0 00MeHA M OKMC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE peakuyy (18 u)

PacTtBOpeHne Kak ¢u3mKo-xummueckuii mpouecc. [ToHsite o rumparax u Kpucrauioruaparax. PacrBopumocTts. KpuBbie
pPacTBOPUMOCTH KaK MOJEb 3aBUCHMMOCTH PaCTBOPMMOCTH TBEPHABIX BEIIECTB OT TeMIiepaTypbl. HachIllieHHbIe, HEHACHIIIIEHHbIE U
TIepechlilieHHbIe PaCcTBOPbI. 3HAUE€HMe PACTBOPOB JIJISI IPUPO/IbI U CETbCKOTO XO3SIMCTBA.

[ToHsITMIE 06 3JIEKTPOTUTUIECKON AUCCOMAINN. DIEKTPOJIATHI U HEIJIEKTPOJIUThI. MeXaHn3M OMCCOIMalyy 3J1eKTPOJIUTOB
C pa3JIMIHBIM TUIIOM XUMMUUECKOM CBsI3U. CTeleHb JIeKTPOJIUTUIECKO auccormanyi. CUmbHbIe U C1abble 3JIEKTPOJIUTHI.

OcCHOBHbIE TIOJIOKEHUSI TeOPUM 3JIEKTPOJIUTUYECKON auccoryanyy. VloHHble ypaBHEHMSI peakiyid. Y CJIOBUS MTPOTEKaHMS
peakiu o6MeHa MeXIY 3JIeKTPOJMTaMM 10 KOHIIA B CBeTe MOHHBIX TpefcTaBaeHnit. Kinaccudukaliys MOHOB 1 X CBOMCTBA.

Kucnotsl, nx xinaccubukanys. ducconmanmsi KUCIOT M UX CBOMCTBA B CBETe TEOPUM JIEKTPOJUTUUECKON IMUCCOLMALIUMN.
MouJieky/isipHble ¥ MOHHbIE YpaBHEHUSI peaklui KUCJIOT. B3aumopencTBue KUCIOT C MeTa/ulaMU. DJIEKTPOXUMMUYECKUN PSI,
HaInpspKeHU MeTaJlJIoB. B3auMoielncTBue KUCIOT C MeTa/lIaMy UM OKCUMAAMM MeTa/lJIoB. B3auMoeicTBue KMCIOT C OCHOBAHUSIMU
- peakuMsi HeMTpaam3auuu. BaaumMopencTsmue KMUCJIOT C coyisMu. Vicronb3oBaHue Tabauilbl paCTBOPMMOCTU [IJIST XapaKTePUCTUKI
XUMUYECKUX CBOMCTB KUCJIOT.

OcHoBaumsi, ux Kiaaccupuranms. [Iucconmanysi OCHOBAaHMII M MX CBOMCTBA B CBET€ TEOPUM 3JIEKTPOJIUTUUECKON
oucconvanyu. BsauMopeicTBue OCHOBaHMIA C KUCIOTaMM, KUCJIOTHBIMM OKCHUAaMM ¥ cojsiMu. Mcrmosb3oBaHMe TaOJIUIIbI
pPacTBOPUMOCTM  IIJISI  XapaKTEPUCTUKU XUMUUECKUX CBOJICTB ocHoBaHMi1. PasoskeHne HEepPaCTBOPMMBIX
OCHOBaHMI TIpM HarpeBaHUMN.

Comu, nx wiaccudurammsa u aucconmanmst B cBere TO]/l. pasnmmuHbIX TUIOB cosieil. CBOMCTBA COJIEl B CBETE TEOPUM
9JIEKTPOJIUTUYECKON  AuccoumalMu. BsaumopmencTBme cojiel € MeTaylaMy, VYCJIOBMS IIPOTEKaHMsSI OSTUX  peakluii.
BsanmopencTBue cosieit ¢ KMCIOTaMM, OCHOBAHMUSIMU U COJIIMU. VICIToib30BaHMe TabaUIIbI PACTBOPUMOCTH AJIS1 XapaKTePUCTUKN
XUMUYECKUX CBOMCTB COJIEN.

O606111eHMe CcBemeHni 00 OKCHAAX, MX KaccuuKauMy M XMMUYECKMX CBOMCTBax. I'eHeTmuyeckue pSabl METAJJIOB U
HeMeTasIoB. ['eHeTnUecKkast CBSI3b MEXY KjaccaMy HeopraHmueckux BelecTB OKMCIUTEbHO-BOCCTAHOBUTEIbHbIE PeaKLIVMN.



Ornpenenenne CTemeHM OKMUCAEHMS [OJI1 3JE€MEHTOB, OOpa3yIOIIMX BeIeCcTBa pPasHbIX KJIacCOB.
BOCCTAaHOBUTEJIb, OKMUCJIEHME M BOCCTAHOBJIEHMe. PeaklMy MOHHOrO OOMEHa ¥ OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE pPEeaKIVIN.
CocrapiieHne ypaBHeHU OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKkIMii METOIOM 3JIEKTPOHHOTO bGajiaHca.
CBOMCTBa IIPOCTBIX BEIECTB-META/UIOB M HEMEeTa/UIOB, KUCJIOT M COJieli B CBeTe IIpeACTaBJeHMiI 00 OKMUCIUTETbHO-

BOCCTAaHOBUTEJIbHBIX ITpOLIeCCax.

Okuciaurenr u

HemoHcTpamuu. VicrbiTaHue BelIeCTB U X PAaCTBOPOB Ha 3JIEKTPOIMPOBOAHOCTb. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTYU YKCYCHOM
KMCJIOTBI OT KOHIIeHTpalmn. B3anumMmoencTme 1iMHKA C CEPOM, COJISTHOM KucaoTon, xaopuaom meau (II). 'openne marums.

JlabopaTopHbIe onbIThI. 18. Peakiyy, xapakTepHble IJIsI paCTBOPOB KUCJIOT (cosiHOM v cepHoii). 19. IToyuenne u cBoicTBa
HEpaCcTBOPUMMOTrO OCHOBaHMs, Hampumep ruapokcupa menu (II). 20.BszammonmeiicTBMepacTBOPOB XJIOpMUIA HATpuUsl M HUTpaTa
cepebpa. 21. Peakiuu, XxapakTepHble JIJIsI paCTBOPOB Iiiejiouel (IMAPOKCUIOB HATPpuUs Mau Kayus). 22. Peakiiym, XapakTepHble 1T
pacTBopoB cosien (Hampumep, s xjgopunga menu (II)). 23. Peakumm, xapakTepHble A1 OCHOBHBIX OKCHUAOB (Hampumep, Ijs
oKcua Kaibiius). 23. Peakiyim, XxapakTepHble /T KMCJIOTHBIX OKCUIOB (HampuMep, IJIsl YIJIEKMCJIOro rasa).

Tema. IIpakTukym 2. CBo¥icTBa pacTBOPOB 3IeKTpoinToB (1uac)
[TpakTnueckas padora N 4 «PellieHre skciepMMeHTaIbHbIX 3a1a4 1o T »

3. TemaTuueckoe IJITAaHUPOBAHME Kypca ¢ YKa3aHMeM KOJIMYECTBA YaCOB HA OCBOEHME KaKIA0M TeMbl
(c ucnonv3osanuem yugpposozo obopydosarusn yenmpa «Touka pocma»)

N2 Tema ypoka Koz-go flara
Wi 4acoB
Ilo nany daxkTIYeCKHU
8 A,B,b
BBenenne (5+1u)
1. BBonnbiil uHCTpYyKTaK 1o Th npu padoTe B kabuHete xumuu. [Ipegmer xumumn. 1 02.09.2024
Bemnrectna.
2 [TpeBpaiiienne BellecTB. Posib XuMuu B XKU3HM vesioBeka. KpaTkuii ouepKk UCTopun 1 04.09.2024
PasBUTUSI XUMUMA.




3 ITepuomuueckas cucrema xummueckux synemeHToB [I.1.MengeneeBa. 3Haku 1 09.09.2024
XUMMWYECKUX 3JIEMEHTOB.
4 Xumnueckue hopmysbl. OTHOCHTEIbHAS aTOMHAST M MOJIEKYJISIPHAST MaCChI. 1 11.09.2024
5 MaccoBag o 3JIeMeHTa B COeqMHeHUM. 1 16.09.2024
6 [TpakTuueckas pabora N21 «[Ipmembl o6palleHus ¢ 1abopaTOPHbIM 060PYIOBaHUEM 18.09.2024
M HarpeBaTeJIbHbIMM MTPUOGOpaMm»
Tema 2. AToMbI XMMUYECKUX 371eMeHTOB (10 u)
7 OcCHOBHbIE CBEIEHMSI O CTPOEHUM aTOMa. 1 23.09.2024
8 VsmeHeHMsT B COCTaBe SIIep XMMUIECKUX 3JIEMEHTOB. V30TOoIIbI. 1 25.09.2024
9 AnekTpoHbl. CTpoeHMEe JIEKTPOHHBIX 000JI0UYEK aTOMOB XMMMUYECKMX 3JIEMEHTOB. 1 30.09.2024
10 [Tepromnueckasi ccTemMa XMMUUECKUX JIEMEHTOB M CTPOEHME aTOMOB. 1 02.10.2024
11 VonHas Xxumuueckasi CBSI3b. 1 14.10.2024
12 KoBasieHTHAas HemoysIpHas XMMUYECKas CBSI3b. 1 16.10.2024
13 KoBasieHTHAas mossipHast XMMUUYeCKast CBSI3b 1 21.10.2024
14 Mertannnueckasi CBSI3b. 1 23.10.2024
15 O60611eHMe U cucTeMaTH3alMs 3HaHNUI 110 TeMe «ATOMBI XMMUYECKUX JIEMEHTOB» 1 28.10.2024
16 KonTtposbhas pab6oraN?l mo TeMe « ATOMbBI XMMUYECKUX 3JIEMEHTOB» 1 30.10.2024
Tema 3. IIpocTbie BemecTBa (6 1)
17 [TpocTsie BelllecTBa — MeTaJUTbl. AHAIN3 KOHTPOJILHOM PabOThI. 1 06.11.2024
18 ITpocTblie BelliecTBa — HEMETAJLIbI. 1 11.11.2024
19 KommuectBo BerectBa. MosisipHast Macca. 1 13.11.2024
20 MonsipHbIlt 06beM ra3000pa3HbIX BEIECTB. 1 25.11.2024
21 Perienne pacueTHbIX 3a7a4 C UCIIOJIb30BAHMEM IIOHSTUI «KOJMYECTBO BEILECTBA», 1 27.11.2024
«MOJISIPHBIVI 00BEM», «MOJISIPHAsI Macca», «ITOCTOSTHHas ABOrajipo»
22 KonTposnbhas paboraN®2 o teme «IIpocTbie BeliecTBa» 1 02.12.2024
Tema 4. CoepyiHeHUSI XMMMUYECKUX 371eMeHTOB (12+2 u)
23 Crenenb okucieHus. buHapHbie coegyiHeHNsI. AHaIM3 KOHTPOJIbHOM PabOThI. ‘ 1 04.12.2024




24 Oxkcuppl. JleTyure BoIOpOAHbIE COeIMHEHNS 1 09.12.2024
25 OcHoBanwusl. 1 11.12.2024
26 Kucnorsr. 1 16.12.2024
27 Cosut Kak MpoM3BOAHBIE KUCJIOT i OCHOBAaHUIA. 1 18.12.2024
28 Cost KaK MpOM3BOAHBIE KUCJIOT ¥ OCHOBAaHMIA. 1 23.12.2024
29 Kpucrammueckue peieTkiu. 1 25.12.2024
30 UncTble BelecTsa U CMeCH. 1 13.01.2025
31 Pasnenenne cmeceir. OuncTKa BeliecTB. 1 15.01.2025
32 MaccoBag 1 o6 beMHas J0JI1 KOMIIOHEHTOB CMeCH. 1 20.01.2025
33 [Tpaktnueckast pabora N°2 «IIpusHaky XMMMUIECKUX pPeaKIii» 1 22.01.2025
34 Pertrenne pacueTHbIX 33124 C MCIIOJIb30BAHMEM ITOHSITUS «IOJISI» 1 27.01.2025
35 [TpakTnueckas pa6ora N°3 «IIpuroToBieHMe pacTBOpa caxapa U pacCyeT ero 1 29.01.2025
MAaCCOBO IOJIM B pacTBOpe»
36 Konrponbhast pabora N23 o reme « CoeqMHEHNSI XUMMYECKUX DJIEMEHTOB». 1 03.02.2025
Tema 5. smenenns, mpoucxopsiiue ¢ Bemecrsamu (10 u)
37 ®dusnyeckye IBJaeHUST B XUMUM. AHaIN3 KOHTPOJIbHOM PaboThI. 1 05.02.2025
38 XyMMUIecKye peakuyuy. Y paBHEHMSI XUMUUECKUX PeaKIi. 1 10.02.2025
39 PacueTbl 110 XMMUUYECKMM YPaBHEHMSIM. 1 12.02.2025
40 Peaxkiyy pasioskeHmsl. 1 24.02.2025
41 Peakuuu coemyiaenus. 1 26.02.2025
42 Peakuumu samerieHns. 1 03.03.2025
43 Peakuyn o6meHa. 1 05.03.2025
44 Tumbl XMMUUYECKUX peakiuii Ha pUMepe CBOMCTB BOJIbI. 1 10.03.2025
45 O600611eHMEe U cUCTeMaTU3alVsl 3HAHMI 110 TeMe «I3MeHeHusl, TpouCXOasIye C 1 12.03.2025
BeIllecTBaMu».
46 KonTtposbHas pabora N°4 o Teme «/I3meHeHMs1, TpOUCXOISIIME C BEIIeCTBAMM» 1 17.03.2025

Tema 6. PacTrBopenue. PacTBopbl. Peakuysi MIOHHOr0 00MeHa ¥ OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuyu (17+1+4u)




47 PactBopenye. PacTBOpUMMOCTD BelllecTB B Boje. AHaIM3 KOHTPOJIbHOM PabOTHI. 1 19.03.2025
48 DJIEKTPOJIUTHYECKAS TYCCOLMAIIAS. 1 24.03.2025
49 OCHOBHbIE TIOJIOKEHMS] TEOPUM JIEKTPOIUTUIECKON AMCCOLMAIN 1 26.03.2025
50 WonHble ypaBHEHMS. 1 31.03.2025
51 Kucnorsl, ux knaccubukaims u CBOMCTBA. 1 02.04.2025
52 Kuciorsr , ux kinaccubmkaiys M CBOMCTBA. 1 14.04.2025
53 OcHoBaHus, X KiaaccuduKamys 1 CBOCTBA. 1 16.04.2025
54 OcHoBaHus, X Kj1accu@uKaius M CBOMCTBA. 1 21.04.2025
55 Oxkcuppl, MX Kiaccu@uKaus 1 CBOMCTBA. 1 23.04.2025
56 Conu, nx kmaccudukaims 1 CBOMCTBA. 1 28.04.2025
57 Conu, nx kmaccuduKaims 1 CBOMCTBA. 1 30.04.2025
58 I'eneTnueckas CBSI3b MEXKIY KJIaCCaMM HEOPTaHMYECKUX BEILIECTB. 1 05.05.2025
59 I'eneTnueckas CBSI3b MEXKIY KJIaCCaMM HEOPTaHMYECKUX BEILIECTB. 1 07.05.2025
60 OxucMTETbHO-BOCCTAHOBUTEJIbHBIE PEAKIIVINA. 1 12.05.2025
61 OKMCINTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIINNA. 1 14.05.2025
62 CBoJicTBa MPOCTHIX BEILIECTB — METAJIJIOB ¥ HEMeTaJIJIOB, KMUCJIOT, cojieil B cBeTe OBP. 1 19.05.2025
63 [TpakTuueckast pabora N°4 «PellieHne sKCIIepyMMeHTATbHBIX 3a1a9». 1 21.05.2025
64 MTorosast KOHTpoOJIbHAs paboTa. 1 26.05.2025
65 Peseps 1

66 Peseps 1

67 Peseps 1

68 Peseps 1

IIpunoscenue Kk memamuueckomy NAAHUPOBAHUIO YPOKO8 C UCNONb308aAHUEM ULUDpP0oB8020 06opydosanus uenmpa «Touka pocma»

Ne Tema ypoka

Copgeprrkanue IleneBas ycTaHOBKa

ypoKa

II;manupyembie pe3y/JabTaThbI

HWcnonbpsoBanme
000pyIOBaHUS

3HaKOMCTBO C
OCHOBHBIMM METOLaMM
HayKu

[TpakTuueckas pabora N°1
«[Tpuembl o6pallieHust ¢
J1abopaTOPHBIM
060pyAOBaHMEM U
HarpeBaTe/JIbHbIMU

[TpakTuyeckas pabora
N¢ 1 «M3yuenne
CTPOEHMS TJIaMeH»

‘YMeHue nojas30BaThCs Harpe
BaTEIBHBIMH MPUOOPAMU

JlaTuuk TeMiepartypsl
(TepMomapHsIif), CHUPTOBKA




npubopamm»

JIabopaTOpHbIN OIBIT DKCIepUMEHTAIbHOE JaTunK 9/IeKTPOITPOBOAHOCTU
YncThle BelllecTBa U o VYMeThb OT/IMYaTh
30. N¢ 4 «Onpenenenne orpepesieHne
CMECH. . . BOJIOIIPOBOAHYIO BOIY OT
BOJIOIIPOBOAHOM U IUCTWUTMPOBAHHON U .
. . IUCTUJTMPOBAHHOM, 3HATh,
IUCTUJTMPOBAHHOM BOJIOTIPOBOAHOM BOJIBI
BOIbI> MOYeMY [IJIs TIPOBEIeHMS
9KCIIEPUMEHTOB UCIOIb3YIOT
IUCTUIMPOBAHHYIO BOIY
38 XyMMuecKyue peakium. JleMOHCTpaLMOHHBbI OKCIIepMMeHTaIbHOE 3HaTh GOPMY/IMPOBKY 3aKOHA Becsr aiekTpoHHBIE
’ YPaBHeHMsI XUMIUeCKuX | IKCIEPUMEHT IoKa " YMETb IIPUMEHSITb ero Ha
peaxkLuii. «3aKOH COXpaHeHus .
3aTeJIbCTBO JIEeMCTBUS MpaKTHKe, IIPU pellleHuN pac
MAacChI BEIIeCTB» £
3aKOHA YETHBIX 33744
48. DJIEKTPOSIUTHYECKAS [TpakTnueckast pabora BBenenne nmoustui YMeTb 9KCIIepMMEHTAIbHO HJaTunk 9/1eKTPOITPOBOAHOCTU
IYCCOUMAaINSL. «DJIEKTPOJIUTHI U «IJIEKTPOJIUT» U OIpeIeISITh SJIEKTPOJIATBI U
HEe3JIEKTPOJIUTHI» «HE3JIEKTPOJIUT» HE3JIEKTPOJIUTHI
JIabopaTOpHbIN OIBIT CdopmupoBaThb 3HaTb, KAKOE BJIUSIHUE HaTuMK 3JIEKTPONPOBOTHOCTI
«Bnusnaue MpeiCTaB/IEHNE O OKa3bIBaeT BOAa Ha
pacTBOPUTEJISI BJIVSTHUY PACTBOPUTEJIS IMCCOLMAINIO BellleCTBa
Ha IMCCOLMALIO» Ha IYCCOLMALNIO
3JIEKTPOJIUTA
JIabopaTOpHbIN OIBIT DKCIIepUMMEHTAIbHO YMmeTb onpenensaTh CuibHble | IaTuMK 3JIEKTPOIPOBOTHOCTH
«CuiibHbIE U CJ1abble BBECTM TOHSITE «CIabblil | U C/1abble 3JIEKTPOJIUTHI C 11O
3JIEKTPOJIUTHI» SJIEKTPOJIUT» MOIIIBIO JATUMKA 3JIEKTPOIIPO
BOJJHOCTHU
49, JlabopaTOpHbIii OMbIT Cdopmuposars npepcras 3HaTb 3aBUCUMOCTD 3JIEKTPO

OcHOBHbIE TTOJIOKEHUS
Teopun
3JIEKTPOIUTUYECKOM
JUCCOLMAIIAN

«3aBUCUMOCTb JIEKTPO
IIPOBOIHOCTM PaCTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB OT
KOHIIEHTPALUM MOHOB»

JieHue O 3aBUCUMOCTU
3JIeKTPOIIPOBOHOCTU pac
TBOPOB OT KOHIEHTPALIUA
MOHOB

MIPOBOJHOCTH PacTBOPOB OT
KOHIIEHTpALU/ MIOHOB

JaTumK 351eKTPOITPOBOIHOCTHI




[IpakTiueckas pabora
«OrnpepeneHne KOHLIEH
TpaLyM COJIM TI0 3JIEKTPO
IIPOBOIHOCTY pacTBOPa»

3aKkpenuTh IpeCcTaB/eHe
0 3aBUCUMOCTU
3JIEKTPOIIPOBOIHOCTH
pacTBOPOB OT
KOHIIEHTpAIM} IOHOB

YMeTh 9KCIIepUMEHTaIbHO
OIpeessiTh KOHIEHTPaLMIO
COJIM B PAaCTBOPE C ITOMOIIIbIO
IAT4MKa JIEKTPOIPOBOIHO
CTU

[aTumK 3J1eKTPOIPOBOTHOCTYU

50. VIOHHBIE YPABHEHMS JIa60paTOpHBII1 OIIBIT Wccnenosath ocobenHocty | IIpumeHsTh 3HaHMs O peakiumyt | JlaTuMK 371eKTPOIPOBOIHOCTH,
) «BsaumoperictBue rumpok | MPOTEKaHMS peaKuun He HeJTpaM3alyy B MHBIX I03aTOp 0OBbEMA JKUAKOCTH,
cupa Gapusi ¢ cepHoOM Kuc | ThamMsanmn YCJIOBMSIX 6GropeTka
JIOTOV»
JlabopaTOpHBIi OIBIT
on paTop T OKCrepUMEeHTAJTbHO TOKa 3HaTh, YTO BCE PaCTBOPUMbIE JaTuMK 377€KTPOIPOBOIHOCTH
«JopasoBaHue COen am 3aThb 06pasoBaHKe MOHOB B BOJIE COJIM SBJISIIOTCS
MOHMSD> IIpY peakUyy aMMMaKa C CUJIbHBIMM 3JIEKTPOJIATAMU
KMCJIOTaMMU
[IpakTrueckas padora
53. OcroBammus, nx . (I;n . eneHnep H nacrag | COOPMHPOBATS MpejicTan Vmers onpenensits pH pac- | 1aT4MK pH
KjaccupuUKraIus u pen pap i nenue o pH cpesl Kax xa TBOPOB
7 OB KHCJIOT U IIEI0YUE
CBOMCTBaA. p m PaAKTEPUCTUKH KUCIOTHO
CTH pacTBOP
J'[g60paT0pr1M O:IHT Copmmposars [TpumeHsTh YMeHuUs 1o onpe- | Hatuuk pH
« - o
npenenenue pH pas HI[_)IG,ILCTaBJIeHI/Ie O WKANe | 1onoryio pH B MPAKTIEECKOT
»
JIMIHBIX CPELL p JIesITeIbHOCTU
59. | leHeTnueckas CBSI3b Vicrionb3oBarh mosyyen-
MEXKIY KIaccamu J1a60paTOpHBIi OIBIT HbI€ SHAHVA JVIS ONIPEeNie- | VmeTh ONpenesisaTh KUCIOT- I q
JIEHUSI KUCJIOTHOCTU aTuMK p

HeOpraHn4YeCKux BelleCTB.

«Onpenenenne
KVCJIOTHOCTY ITIOYBBI»

pPacTBOPOB

HOCTb IIOYB




61.

OKNUCINUTENBHO-
BOCCTaHOBUTE/ILHBIE
peaKiit.

JlabopaTOpHBIN OIBIT
«3menenne pH B xope
OKUCJINTEIbHO-BOCCTAaHO
BUTEJIbHBIX PeaKIUii»

IlokasaTp, 4TO B Ipolecce
npotekanust OBP Bo3mosk
HO 00Opa3oBaHMe KUCIOThI
WU ILeJI0Un

Nmets ipencTaBieHns o pas
JIMYHBIX TPOLYKTAX OKUCIIN
TeJIbHO-BOCCTaHOBUTETbHBIX
peaxkLuin

Hatunk pH
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