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Pabouas nporpamma mo npeamety «Xumusi» Ha 2022/23 yuebHblil roj i o0ydaromuxcs 8-ro
kmacca MOY COII Ne 10 paspaborana B COOTBETCTBUH C TPEOOBAaHUSAMH CIEIYIOLIMX
JTOKYMEHTOB:

1. ®enepanpubiii 3ak0H oT 29.12.2012 Ne 273-®@3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny.

2. Ilpuka3z Munnpocsemnienuss ot 28.08.2020 Ne 442 «O6 yrBepxkuenun Ilopsnka
OpraHu3alii M OCYLIECTBIEHHUS O0O0pa30BaTENbHON JAEATEJBHOCTH IO OCHOBHBIM
00111e00pa30BaTeNIbHBIM IIPOrpaMMaM — 00pa3oBaTelbHBIM MPOrpaMMaM Ha4yajabHOI'O
00111ero, OCHOBHOTO OOIIET0 M CPeIHero o0IIero o0pa3oBaHUM» (PacHpPOCTPAHICTCS
Ha nipaBooTHOIIeHHs 110 1 centsops 2021 roxa).

3. Ilpukaz Munmnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3ali M OCYUIECTBIEHUS 00pa30BaTENbHON JAEATENBHOCTH IO OCHOBHBIM
001eo0pa3oBaTesIbHBIM IIPOrpaMMaM — 00pa3oBaTebHBIM MPOrpaMMaM HadyajabHOI'o
00111ero, OCHOBHOTO OOIIEro M cpeaHero oomero o0pa3oBaHHm» (pacpoCTpaHsIETCs
Ha npaBooTHomeHus ¢ 1 centsaops 2021 roma).

4. Tlpukaz MunoOpHayku ot 17.12.2010 Ne 1897 «OO6 yrBepkmeHuu QenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIET0 00pa30BaHUs».

5. CII 2.4.3648-20 «CaHuUTapHO-3MIUAEMHOJIOTHYECKHE TpeOOBaHHUA K OpTaHU3aAIHIM
BOCIIUTAaHUSI H OOy4YeHHs, OTIObIXa W O3JOPOBJIICHUS JIETEH U  MOJIOJCKN»,
YTBEP)KICHHbIE IOCTAHOBJIEHUWEM TIJIABHOI'O TOCYIApPCTBEHHOI'O CAaHUTAPHOIO Bpaya
Poccun ot 28.09.2020 Ne 28.

6. CanlluH 1.2.3685-21 «I'urneHnueckue HOpMATHBBI M TPeOOBaHUS K 0OECHEUECHUIO
Oe3omacHOCTH W (M) OE3BPEAHOCTH Ul 4YeJoBeKa (PaKTOPOB Cpellbl OOUTaHHS,
YTBEP’KJCHHbIE TOCTAHOBJICHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2.

7. Tlpuxa3z Munmnpocsemenus ot 20.05.2020 Ne 254 «O6 ytBepxkaeHUH (eaeparbHOro
nepevyHs y4eOHMKOB, JOMYIIEHHBIX K MCIIOJIb30BAaHUIO MPH peau3allii HMEIOIINX
rOCYJJapCTBEHHYIO aKKpEAUTAIMIO 00pa30oBaTeIbHBIX MPOrpaMM HauyaJbHOTO OOILIETo,
OCHOBHOTO  o0miero, cpemHero  obmero  oOpa3oBaHHMs  OpraHU3AIMIMH,
OCYIIECTBISIONIMMA 00Pa30BaTENbHYIO ACSITEIbHOCTHY.

8. Konmenmus npenogaBanus y4eOHOTO MpeaMeTa « XM,

9. Metoauueckue  pPEKOMEHJAIMM IO  CO3/aHUI0 W (QYHKIMOHHPOBAHUIO B
00111€00pa30BaTENbHBIX OPraHU3ALUAX, PACIOIOKEHHBIX B CEIbCKOH MECTHOCTH H
MaJIbIX TOpOJaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOH
HanpasiieHHocTel («Touka pocta») (yTBEpXKIEHbI pacmnopsbkeHHneM MHHHCTepCTBa
npocserienus Poccuiickoit ®eneparmu ot 12 staBaps 2021 roma Ne P-6)

Pabouass mporpamMma Kypca XUMHH JJIsl OCHOBHOM IIKOJBI pa3padoTaHa B COOTBETCTBUU C
denepanbHbIM rOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM 00Iero oopazoBanus. B neit
TaK)Xe YYUTBIBAIOTCS OCHOBHBIE HMIEH W TOJ0XeHus [IporpamMMer pa3sBuTws U (HOPMHUPOBAHUS
YHUBEPCAJbHBIX y4YeOHBIX JEHCTBHHA il OCHOBHOro oOmero o6Opa3zoBanus. CoryiacHo
KOHIICTIIIMK TIpPeToJilaBanusl ydeOHoro mpeameTa «Xumus» B 8-9-x kiaccax (Ha ypOBHE
npeanpoQUILHOrO 00pa3oBaHus) Y 00yJalomUXcsi MPOUCXOAUT hopMHUpoBaHUe 0a3bl 3HAHUH O
BELIECTBAX U XMMHUECKUX SIBJICHUIX, HEOOXOUMBIX JIsi O€30MacHOM KU3HENeATEeIbHOCTH U IS
MPOJOIDKEHHUSI XMMUYECKOT0 00pa30BaHMsI HAa YPOBHE CpeTHEro 001iero o0pa3oBaHusl.

Conepkanre  maHHOM — pabodedl  mporpaMmbl  MpeArojiaracT  YCTaHOBJIEHHUE
COJIEpKATEIIPHBIX MEXIPEAMETHBIX CBS3€H C JPYrMMH KypcaMH — OHWOJIOTHEH, (PU3UKOM,
aCTPOHOMHUEH, a TaK)Ke MPOBEACHUE HHTEIPUPOBAHHBIX YPOKOB.



Ha m3yuenne xumum B 8-M Kilacce y4yeOHBIM IUIAHOM OTBOIMTCS 2 4yaca B HEJNEINIO,
68 gaca B rog.

2. Ilnanupyemble mpeiMeTHbIE Pe3yJbTATHI 0CBOEHUS Kypca XUMHUM.

|. JIuunocmmuwie pesynomamor:
1) ocosnanue cBOEW ATHUYECKOW NPUHAIUIC)KHOCTH, 3HAHUE MCTOPUM XUMHHM W BKJaja
POCCUMCKON XMMUYECKOM HAYKH B MUPOBYIO XUMHUIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOIICHHMS K TIO3HAHUIO XHMHHU; TOTOBHOCTH U
CIOCOOHOCTH O0ydYaroIuxcsd K CaMOPa3BUTHIO M CaMOOOpPa30BaHMIO HA OCHOBE M3YYEHHBIX
(aKTOB, 3aKOHOB M TEOPUH XHMMHH; OCO3HAHHOTO BbIOOpAa M MOCTPOCHHE WHIMBHIYaTbHOMN
00pa3oBaTeIbHON TPAEKTOPHH;
3) ¢opmuposanue 1ENOCTHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, HEOTHEMJIEMOH YacThIO
KOTOPOH SBJISIETCS] XUMHUUYECKasi KAPTUHA MUPA;
4) o0eradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHsS HAyKd U
OO0IIECTBEHHOH NMPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;
5) oceoenue coumanbHBIX HOPM, MPaBWJI TIOBEACHHS, pojicii U (HOPM COLMAIBHON JKH3HH B
COLlMyMe, MPHUPOJE W YAaCTHOM JKU3HM Ha OCHOBE JKOJIOTMYECKON KYJIbTYPbI W 0€30IacHOTO
oOpallleHus C BElIeCTBaMHU 1 MaTepuallaMy;
6) ¢opmuposanue KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOILICHUM CO CBEPCTHUKAMU U
B3pOCIBIMH B Ipouecce  00pa3oBaTeNbHOW,  OOIIECTBEHHO  IOJE3HOM,  ydeOHo-
HCCIIEA0BATENBCKOM, TBOPYECKON U IPYTUX BUJOB JIEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

Il. Memanpeomemmnuie peynomameoi:
(hopMHpoBaHNE YHUBEPCAIbHBIX yueOHbIX AeiicTBuil (VY ]).
Pecynamusnvie YVJI:
*  CaMOCTOSTENILHO OOHapy>KUBaTh U (POpMyIUpOBaTh yueOHYIO MPOOIEMy, ONPEesaTh Lelb
y4eOHOI 1esITeNbHOCTH;
*  BBIIBUTaTh BEPCHM pEIICHUs MPOOJEeMBbl, 0CO3HABaTh KOHEUYHBIN pe3yibTaT, BHIOUPATH U3
IIPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJICTBA AOCTUKEHUS LIETH:
*  COCTaBJIATH (MHAMBUYaJIbHO WJIHU B TPYIIE) MJIaH PELISHUS TPOOIIEMBI:
* paboras 1o IJIaHy, CBEpATh CBOU JEUCTBHUS C IIEJIbIO U. IPU HEOOXOUMOCTH, UCIIPABIISATH
OIIIMOKU CaMOCTOSATEIBHO;
* B /IMAJIOre C YYUTEJIEM COBEPILICHCTBOBATh CaMOCTOSATEIBHO BBIPAOOTaHHbIE KPUTEPHH
OLIEHKH.

lloznasamenvuvie YV/I:

*  aHaJIU3UpPOBATh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 00001aTh (PaKThI U sIBJIEHUS. BIABIATH
MIPUYMHBI U CIIEJICTBUS MIPOCTHIX SBJICHUM.

*  OCYILECTBIISITh CpPAaBHEHHE, KIACCU(PHUKAIMIO, CAMOCTOSITEIbHO BBIOMpAs OCHOBAHUS U
KpUTEPUH JUISl YKa3aHHBIX JIOTHYECKUX OTepaluii;

*  CTPOHUTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUIMHHO-CIIEACTBEHHBIX
CBSA3EH.

*  CO03/1aBaTh CXEMAaTHYECKHE MOJIEIH C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
*  COCTaBJIATbH TE€3HUCHI, Pa3IMYHbIC BUIBI IIJIAHOB (IIPOCTHIX, CIIOKHBIX U T.11.).

*  mpeoOpa3oBbIBATh HH(GOPMAIIMIO U3 OJTHOTO BUA B JPYroi (TabuuIly B TEKCT U TIp.).

*  yMETh ONpPEIEATh BO3MOKHbIE HCTOYHUKH HEOOXOAUMBIX CBEJCHUN, POU3BOJUTH TOUCK
uHpOpMaINY, aHATU3UPOBATh U OIICHUBATH €¢

JOCTOBEPHOCTb.

Kommynuxamusuvie YYII:

CamocToATeNbHO OPraHNW30BbIBATh YU€OHOE B3aMMOACHCTBHIE B IpyIIie (ONpenensaTh oomue
LIEJIH, PacTIPEAEIIATh POJIM, JOTOBAPUBATHCSA APYT C IPYIOM U T.1.).



I1l. IIpeomemnoie pezyromamot:
Oco3HaHue poJu BEIIECTB: OMPEIENIATh POJIb PA3IUUYHBIX BEIIECTB B PUPOJIE U
TEXHHUKE; OOBIICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE;
PACCMOTPCHUEC XUMHUYCCKUX MPOUCCCOB: MPHUBOJAUTL IMTPUMCPBI XUMHUYCCKHUX ITPOLIECCOB B
MIPUPO/IE; HAXOUTH YEPThI, CBUJIETEILCTBYIOUINE 00 OOIIKX MPU3HAKAX XUMUYECKUX
MPOLIECCOB U UX PA3THYUMSIX;
HCIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY: OOBSACHSATH 3HaYCHHE BEIIECTB B KU3HU U
XO035IICTBE YEJIOBEKa;
00BSICHEHNE MHUPA C TOUKH 3PEHUS XUMHH: IEPEUUCIATH OTIIMUUTEIbHBIE CBOWCTBA
XUMHYCCKUX BCUICCTB, pa3jindaTb OCHOBHBIC XUMHUUYCCKHUEC NPOUCCCHI; ONIPCACIATE OCHOBHLIC
KJIACChl HEOPTaHUUYECKUX BEIIECTB; MOHUMATh CMBICIT XMMHUUYECKHUX TEPMUHOB;
OBJIAACHUEC OCHOBAMU MCTOJOB ITO3HAHUA, XaPAKTCPHBIX AJId CCTCCTBCHHBIX
HayK: XapaKTepHU30BaTh METOIbl XMMHUYECKON HAyKH (HA0JII0ICHUE, CPAaBHEHHUE, YIKCIIEPUMEHT,
M3MEpEHUE) U UX POJIb B IO3HAHUU MIPUPO/IBI; TPOBOIUTH XUMUYECKUE OTBITHI U
OKCIICPUMCHTEI U 00BACHITH UX PE3YIbTAThI,
YMEHHE OIICHUBATh IMOBEJCHHE YEJIOBEKA C TOUKU 3PEHUS XUMUYECKOW O€30MacHOCTH 110
OTHOIICHHIO K YCJIOBCKY U MPUPOAC: UCITIOJIB30BATh 3HAHUA XUMHWU ITPU CO6JHOI[CHI/II/I IMpaBuJI
MCIOJIb30BaHUs OBITOBBIX XUMUYECKUX MTPEMapaToOB; pa3anyaTh OMAacHbIE U O€30MacHbIe
BELIECTBA.

OO6yyaromuiics Hay4UTCs:

XapaKTepU30BaTh OCHOBHBIE METO/Ibl IO3HAHUS: HA0JIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT;
OIUCBIBATh CBOMCTBA TBEPABIX, KUAKHX, Fa3000pa3HbIX BEIIECTB, BBIJCIASA UX CYLIECTBEHHbIE
MIPU3HAKY;

PacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMHYECKHHA
JJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY, «BAIEGHTHOCTDY, «XUMUYECKas
peaxkuus», HCIOJIb3ys 3HAKOBYIO CUCTEMY XMMMUH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;

pasnauyaTh XUMUYECKUE U (PU3UUECKUE SIBICHMUS,

Ha3bIBaTh XUMHUYECKHE AIEMEHTHI;

OTIpeIEIIsATh COCTaB BEIIECTB M0 UX (popmynam;

OTIpEEIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COSMHEHMSIX;

OTpEeAEIATh TUIl XUMUUECKUX peaKLnii;

Ha3bIBaTh MPU3HAKH U YCIOBUS NIPOTEKAHUS XUMUYECKUX PEAKIIHIA;

BBISIBJISATH MPU3HAKH, CBU/IETENILCTBYIOIINE O TPOTEKAaHUU XUMUYECKOH peakiuy npu
BBINOJIHEHUN XUMHYECKOTO OTIbITA;

COCTaBIIATH (HOPMYIIBI OMHAPHBIX COCTNHEHU;

COCTABIISATh YPAaBHEHHSI XUMUYECKHX PEAKIIHIA;

co0uo1aTh mpaBuia 6e30nacHoil paboThl IPU MPOBEJCHUHN OIBITOB,;

I0JIb30BaThCA JTA0OPATOPHBIM O0OPYIOBAHUEM U TIOCYI0M;

BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHCIISITH MACCOBYIO JIOJF0 XMMHUYECKOTO 3JIEMEHTa M0 popMyJie COeTUHEHNUS;
BBIUYUCIISTH KOJIMYECTBO, 00BEM MJIM MACCy BEIIECTBA MO0 KOJIMUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEAKIIUH;

XapaKTepu30BaTh PU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOJa U
BOJOPOJa;

[0JTy4aTh, COOMpaTh KUCIOPO U BOJIOPO;

pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: KUCIOPOI, BOAOPO;
pacKpbIBaTh CMBICII 3aKOHA ABOTa/Ipo;

PacKpbIBaTh CMBICII MOHATUHN «TEIIOBOM 3D (HEKT peakun», «MOJSIPHBIH 00beM»;
XapakTepu3oBaTh (U3NUYECKUE U XUMUYECKHE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICII IOHSTUS «PacTBOPY;




BBIUYHCIISATH MAaCCOBYIO JIOJIO PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPBI C OIIPEIEICHHON MacCOBOH J10JI€i pacTBOPEHHOI'O BELECTBA;
Ha3bIBATh COEIMHEHNS N3yUEHHBIX KJIACCOB HEOPraHUUYECKUX BEILECTB;

XapakTepu30BaTh GU3NUECKUE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB: OKCUI0B, KUCIOT, OCHOBAaHUI, COJIeH;

OIIPENEIIATh IPUHAUIEKHOCTh BELIECTB K OIIPEACICHHOMY KJIACCY COCIUHEHU;

COCTaBIATH (POPMYITBI HEOPTAHUYECKUX COCTUHEHUI U3yUCHHBIX KJIACCOB;

IIPOBOJIUTH OIIBITHI, HOATBEP)KJAIOIINE XUMHUUECKUE CBOMCTBA U3YUEHHBIX KIaCCOB
HEOPraHU4EeCKUX BELIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEJI0UEH 110 N3MEHEHHIO OKPACKU
MH/IMKATOPA;

XapaKTepH30BaTh B3aUMOCBSI3b MEX/y KJIACCAMU HEOPTaHMUECKUX COCTUHEHUH;

pacKpbIBaTh CMbICI NTeproanyeckoro 3akoHa /I.11. Menzeneesa;

OOBSICHATH (PU3MUECKUIT CMBICII aTOMHOTI'O (IIOPSAKOBOT0) HOMEpa XMMHYECKOI0 3JIEMEHTa,
HOMEpOB I'PYIIBI U eproja B nepuoauueckoit cucreme J[.1. Menneneesna;

OOBSICHATh 3aKOHOMEPHOCTH NU3MEHEHMsI CTPOCHUS aTOMOB, CBOICTB 3JIEMEHTOB B IIpeeliax
MaJIbIX TIEPHOIOB U INIaBHBIX HNOATPYII;

XapaKTepu30BaTh XMMUYECKHUE 3JIEMEHTHI (OT BOJOPO/A /10 KaJIbIHMsI) HA OCHOBE UX MOJI0XKEHUS
B nepuoaunueckoit cucreme /.M. MenaeneeBa u 0coOEHHOCTEN CTPOEHUS X ATOMOB.

OO0y4JaromUiCs TOJIYIUT BO3MOKHOCTh HAYYUTHCS:

BBIIBUT'aTh U MPOBEPATH OKCIICPUMCHTAJIbHO T'MIIOTE3bI O XUMHWYCCKUX CBOMCTBaxX BCIIICCTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKkuu, O
XapaKkTEpPe U MPOAYKTAX PASJIMIHBIX XUMHUYCCKUX peaKuHﬁ;

XapaKTEepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH MPUINHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY JAHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

COCTAaBJISATb MOJICKYJIAPHBIC U ITOJHBIC NOHHBIC YPABHCHUA 110 COKPAILICHHBIM HOHHBIM
YpaBHEHUSIM;

IIPOTrHO3UPOBATH CHOC06HOCTB BCIICCTBA MMPOABIIATE OKUCIUTCIIBHBIC NI BOCCTAHOBUTCIIBHBIC
CBOICTBA C YYETOM CTENEHEW OKUCIIEHUS DJIEMEHTOB, BXOIAIINX B €r0 COCTAB;

COCTABJISITh YPABHEHUS PEAKIIUIA, COOTBETCTBYIOLUX MTOCIEI0BATENLHOCTH NPEBPALICHUN
HEOPraHUYECKHUX BEIIECTB Pa3IMUHBIX KIIACCOB;

BBIJIBUT'AaTh U IPOBCPATH SKCIICPUMEHTAJILHO THIIOTE3bI O PE3YyJIbTaTax BOS}I@I\/’ICTBI/ISI
pa3anyHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMMHUYECKON pPEeaKInH;

HCIIOJIB30BATh HpI/I06p€T€HHI>IC SHAaHUA JJId 9KOJOTUYCCKU I'PaAaMOTHOI'O ITOBCICHUS B
OKpY>Karolleu cpeac;

HUCIIOJIB30BATh HpI/IO6peTeHHI)Ie KIIFOYCBBIC KOMIICTCHI WU ITPU BBIIIOJITHEHUH ITPOCKTOB U
y4e0HO-UCCIIeIOBATENBCKUX 33724 M0 U3YYCHHUIO CBOKCTB, CIIOCOO0B TOMyUeHUs U
pacro3HaBaHUs BEIIECTB;

O00OBEKTUBHO OIICHUBATHh WH(HOPMAITHIO O BEIIECTBAX U XUMHUYECKUX MPOIIeccax;

KPUTHYECKH OTHOCUTHCS K ICEBIOHAYYHON HHPOPMAIIHH, HET0OPOCOBECTHOM peKIaMe B
CpeaCcTBaX MaccoBoi MH(GOpMAIIUH;

OCO3HABATh 3HAYCHHUEC TCOPETUUCCKHUX 3HAHUU 10 XUMUU JJIA HpaKTH‘ICCKOﬁ OCATCIIBHOCTHU
YeJI0BEKa;

co3aaBaTb MOACIIN U CXEMBI U1 PECIICHUA y‘IC6HBIX U ITO3HABaTCJIbHBIX 3a/1a4, IIOHNUMATh
HE0OXOIUMOCTb COOIIOICHUSI IPEANMCAHNMN, TPEJIaraéMbIX B MHCTPYKIIHSIX TIO
HCIIOJIB30BAHUIO.




3. Coep:kaHne TeM U3y4aemMoro yueoHoOro Kypca
Tema 1. BBenenune B xumuio (5 )

XHMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALECHUSX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (popMax ero CymecTBOBaHHUsS: CBOOOTHBIX aTOMAX,
MPOCTBIX U CJOXKHBIX BenlecTBa [IpeBpamenust BemectB. OTiMYMEe XUMUYECKUX PEAKIHUM OT
¢u3nveckux siBIeHU. Pojb XMMHUM B )KU3HU YEJIOBEKA.

Kpartkue cBeneHuss U3 UCTOPUU BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuoa anxummm.
[Monstre o ¢unocopckom kamue. Xumuss B XVI B. PazBurue xummm Ha Pycu. Pomb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJIICHUU XUMHUYECKOHN Hayku - paboTsl M. B. JlomoHocoBa, A.
M. byrneposa. /1. 1. Menneneesa.

XUMHUYECKasi CHUMBOJIMKA. 3HAKM XUMHUYECKHX DJIEMEHTOB M IPOUCXOXKICHUE HX
HazBaHwil. Xumuueckue popmynsl. MHaekcel 1 kodduimenTsl. OTHOCUTEIBHBIC aTOMHAs U
MOJIEKYJIsIpHasl Macchl. PacueT MaccoBoi 10JIM XUMUYECKOTO 3JIEMEHTa 10 (popmyrie BellecTBa.

[lepnonnueckas cucrema xumuueckux siemeHToB Jl. M. Menneneesa, ee cTpykrypa:
Majible U OOJbIIHME TEPHOJbI, TPYIIBI U MOArpynIbl (TaaBHAs W mobOouHas). [lepuommueckas
CUCTEeMa KaK CIIPAaBOYHOEC ITOCOOUE JISI MIOTYICHHSI CBEJICHUN O XUMHYECKHX dJIEMEHTAX.

Pacuérnbie 3apaun. 1. HaxoxaeHue OTHOCUTENBHOW MOJNEKYJIAPHON MacChl BEUIECTBA
M0 ero XuMudeckou ¢opmyne. 2. BpluucieHue maccoBOil JOMUM XUMHYECKOTO 3JEMEHTa B
BEIIECTBE 10 ero (hopMyIie.

Jla6opaTopusblii onbIT 1. Jlo kakoil TeMieparypbl MOXHO Harperb BemiectBo? 2.
N3mepenne temneparypbl KUIIEHUST BOJBI C TTOMOIIBIO JaTUYMKa TEMIEPATYpPhl U TEPMOMETpA (C
UCnonb308aHuem yugpposoi 1abopamopuu).

IIpakTuyeckasi padora Ne 1
[IpaBuia TexHuku Oe3omacHOCTH Hpu paboTe B XuUMUYeckoM KabuHere. JlabopaTopHoe
obopynoBanue u oOpamieHue ¢ HUM. M3ydeHue CTpOeHHsI MJIAMEHH (C UCHONb308AHUEM
yughposoti nabopamopuus).

Tema 2. ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 u)

AToMBI Kak (opma CyIIeCTBOBAHHUS XUMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEIEHUS O
CTpOCHHH aTOMOB. JloKa3aTenbCTBa CIOXKHOCTU CTpoeHus aromoB. OmbiTel Pesepdopna.
[TnanerapHas MO/I€NTb CTPOCHUS aTOMA.

CocraB aTOMHBIX siJiep: TMPOTOHBI U HEUTpOHBL. (OTHOCHUTENBHAST aTOMHas Macca.
B3anMocBs3b NOHATHIT «TPOTOHY», KHEUTPOH», «OTHOCUTENIbHASI aTOMHAs Maccay.

V3MeHeHne uuciaa TPOTOHOB B spe aTroma - oOpa3oBaHHME HOBBIX XHUMHYECKHX
3JIEMEHTOB.

H3meHeHne yuciia HEUTPOHOB B siipe aToMa — oOpazoBaHue K30TOmoB. CoBpeMEHHOE
onpeJielIeHue MOHATUSL «XUMHUECKUH AreMeHT». V30Tombl Kak pa3HOBUAHOCTA aTOMOB OJHOTO
XUMHUYECKOTO DJIEMEHTA.

OnexTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0UEK aTOMOB XUMHUUYECKUX 37eMeHTOB Nel-20
nepuoanueckoit cucremsl JI. M. MenneneeBa. [loHsiTHe O 3aBEpIIEHHOM W HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

Ilepuoanueckas cucrema xumudeckux sieMeHtoB [[. M. MengeneeBa u cTpoeHuHE
aTOMOB: (U3UYECKUH CMBICT TMOPAJKOBOTO HOMEpa JJIEMEHTa, HOMEpa TpPYIIbI, HOMepa
nepuoa.

W3meHeHune uncia 3J€KTPOHOB HAa BHEHIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOIO
JJeMeHTa - OoOpa30BaHME TOJIOKHUTEIBHBIX W OTPUIIATEIbHBIX HOHOB. MOHBI, 0Opa3oBaHHbBIE
aToOMaMHl METaJuIOB M HeMeTauioB. [IpUyuHbl U3BMEHEHUS! METAUIMYECKUX M HEMETAJITMYECKUX
CBOMCTB B IIEpUOAAX U IPyIIax.

OO0pa3oBanue 6uHapHBIX coeanHeHuid. [lonsaTre 00 MoHHOM cBs3u. CXxeMbl 0Opa30BaHHUS
MOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXAy Cco0oil -
o0Opa3oBaHMe IBYXaTOMHBIX MOJIEKYII MTPOCTHIX BellecTB. KoBaleHTHAs HEMOMSpHAS XUMUYECKast
CBS3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITHIL.



B3auMozeiicTBue aTOMOB XHUMHUYECKHUX DJIEMEHTOB-HEMETAZIOB MEXAY COOOM,-
oOpazoBaHWe OWHAPHBIX COCIMHCHHA HEMETALIOB. OJICKTPOOTPUIIATEIBLHOCTh. IloHsATHE O
KOBAQJICHTHOU IIOJIAPHOH CBSI3HU.

B3aumopeiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-META/UIOB MEXIy CO0OH -
00pa3oBaHKNE METAITMYCCKUX KPUCTAILIOB. [IoHATHE O METaUTMYECKOU CBS3H.

JemoncTpauuu. Mojenn aToMOB XMMHYECKHX 3JE€MEHTOB. Ilepuoaumueckas cucrema
xumuueckux asiementoB . 1. Menaeneena.

JemoHcTpanuoHHblii onbIT 1. Temneparypa miaBiieHUsl BEIIECTB C pa3HbIMM THUIIAMU
KPUCTATNYECKHUX PELIETOK (C UCNOIb308aAHUEM YUPPOBOLL 1abopamopuu).

Tema 3. IIpocTbie BemecTBa (7u)

[TonoxkxeHne MeETaIOB M HEMETAJIOB B MEPUOAUYECKON CHCTEME XHUMHUYECKHX
anemeHToB /1. 1. MenaeneeBa. Baxuernme npocTbie BENIECTBA - METAJLIBL: KEJIE30, ATTFOMUHUM,
KaJIbIIMK, MarHUW, HATpHUH, Kanui. O0mmue pu3nieckre CBOMCTBA METAIIIOB.

Baxueiimme npocTeie BElIECTBAa - HEMETAJUIbI, 00pa30BaHHBIE aTOMaMU KHCIOPOJa,
Bozopoaa. A3ota, cepsl, ocdopa, yriepona. CriocoOHOCTb aTOMOB XMMUYECKUX IJIEMEHTOB K
00pa30BaHMIO0 HECKOJBKHX MPOCTBHIX BEIISCTB - AJUIOTPOMNUSA. AJLIOTPOIHBIC MOAM(PUKAIUU
kuciopona, Gochopa u osoBa. MeTauIMYeCKHE W HEMETAUIMYECKHE CBOWCTBA TPOCTHIX
BemecTB. OTHOCUTEIBLHOCTD JIETICHUS MPOCTHIX BEHIECTB HA METAJIIIBI U HEMETAJIBI.

[Tocrosinnass ABoragpo. KonndectBo BemiectBa. Moiib. MonsipHast macca. MoJtsipHbIi
00BeM Ta3000pa3HbId BemecTB. KpaTHbIe €IWHUIBI KOJUYECTBA BEIIECTBA — MUJUIUMOJIb U
KUJIOMOJIb, MWJUIAMOJIIPHAsE M KWIOMOJIAPHAsT MacChl BEIIECTBA. MWUIMMOJSAPHBIA U
KHJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ UCHONB30BAaHUEM MOHATUNA «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIA 00BEM T'a30BY», IIOCTOSTHHAST ABOTaIpOY.

Pacuernble 3agauyu. 1. Bpiuucienue MoOJISIpHOW Macchl BEIIECTB HO XUMHYECKUM
dbopmynam. 2. PacueTsl ¢ HCMONB30BAaHHEM MOHATHH «KOIWYECTBO BEIIECTBA», «MOISIpHAs
Maccay, «MOJIIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTAAPOY».

JemoncTpanun. HexkoTopbie MeTaibl U HEMETAJUIBl KOJIMYECTBOM BelecTBa 1 MOJIb.
Monens MoIsIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoenHeHUs] XUMHYECKHUX dj1eMeHToB (12 u)

Crenenb okucneHusd. OnpelneneHue CTENEHH OKUCIEHUS 3JEMEHTOB 10 XUMHYECKOU
dbopmyne coeauHeHusi. CocrtaBienue (OpMya OWHAPHBIX COEAUHEHUH, OOIMI Ccrmocold ux
Ha3bIBaHUS. BHUHapHBIE COENMHEHUS: OKCHUIBI, XJOpUIbL, cynbduabl U Ap. CocTaBieHHE HUX
dopmyn. IlpencraButrenu OKCHUIOB: BOJAA, YIJICKUCIBIM Ta3 W HEramieHas  HW3BECTb.
[IpeacraBuTenu JIeTy4rX BOJOPOAHBIX COETMHEHU: XJIOPOBOJOPOA U AaMMHUAK.

OcHoBaHUsI, UX COCTaB M Ha3BaHUA. PacTBOpMMOCTh OCHOBaHWUW B Boje. Tabmuia
pPacTBOPUMOCTH THAPOKCUAOB U coieil B Boje. [IpeacTaBureny menoden: rTuIpoOKCUAbl HATPHS,
Kanmst 1 Kanblus. [loHsTHE O KauecTBEHHBIX peaknusax. MHmukatopel. M3mMeHeHue oKpacku
WHJIMKaTOPOB B ILIEJIOYHON Ccpejie.

Kucnotel, ux coctaB u Ha3Banms. Knaccuduxarmus kucnor. [IpeacraButenut KUCIOT:
CepHasi, COJIsiHas U a30THasA. VI3MeHeHne oOKpacKu WHIMKATOPOB B KUCIOTHOU CpejIe.

Counn Kak MPOM3BOJAHBIE KUCIOT U OCHOBaHM. MIX cocTaB n Ha3BaHus. PacTBOpUMOCTh
coneil B Boje. [IpencraBurenu comneit: Xaopua HaTpusi, KapooHaT u pocdaT KalbIus.

AMopdHBIE U KPUCTAJUTMYECKUE BEIIECTRA.

MexMOoNIeKyIIpHbIE B3aMMOJECUCTBHS. THMBI KPUCTAIUTMYECKUX PEIIETOK: HOHHAsi,
aTOMHasi, MOJEKYJIspHas M MeTajulMueckas. 3aBUCHMMOCTb CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX PEIIETOK.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
JUTSL BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUSI.

YucTele BemiecTBa M cMecd. [IpuMepsl JKUAKUX, TBEPABIX M Ta3000pa3HbIX CMECEH.
CBOICTBa YKCTBIX BELIECTB U cMmecei. X cocraB. MaccoBasg U 0oObeEMHAsA JOJIU KOMIIOHEHTA
cMecH. PacueTsl, CBsI3aHHBIE C UCTIOJIB30BAHUEM TTOHATHS JOJISI.



Pacuérupie 3amaun. 1. Pacuer mMaccoBOl W OOBEMHON MOJIEH KOMIIOHEHTOB CMECHU
BemiecTB. 2. Bplumcienue MaccoBOW JOJM BEIIECTBA B PAcTBOpPE IO HW3BECTHOM Macce
pPacTBOPEHHOI0 BEIlECTBA M Macce pacTBopuTena. 3. BpluncieHne macchbl pacTBOPSIEMOIO
BEIIECTBA U PACTBOPUTEIIS, HEOOXOAUMBIX JUIsi IPUTOTOBJICHUS ONPEIEICHHON MacChl pacTBOpa
C U3BECTHOM MAaCCOBOM J10JIE PACTBOPEHHOI'O BEIIECTBA.

JNemoncTpanmuu. OOpa3npsl OKCHIOB, KHUCJIOT, OCHOBaHMM W cojeid. Mogenu
KPUCTAJUIMYECKUX PELIETOK XJIOpUAa Harpus, aimasa, okcupa yriepoma (I1V). CrmocoOsr
pasaeseHus cMecei, IUCTUILIALUS BOJIBI.

Jladoparopubie onbIThl. 3. Omnpenenenue pH pasnmuyHBIX Cpel (¢ uUCnoab308aHUEM
yughposoii 1abopamopuu).

IIpakTuyeckasi padora Ne 2. AHanu3 MOYBBl M BOJBI (C UCNONIb30BAHUEM YUDPOBOU
nabopamopuu).

IIpakTyeckas padora Ne 3. [IpuroToBieHnue pacTBopa caxapa ¢ 3aJJaHHOM MaccoBOI
JI0JIE paCTBOPEHHOTO BEIIECTBA.

Tema 5. U3MeHeHnusi, npoucxoasimme ¢ Bemecrsamu (15u)

[lonsiTe sBIEHUMH KaK WM3MEHEHHUH, MPOUCXOASIIUX C BellecTBamMu. SBieHus,
CBSI3aHHBIE C M3MEHEHHEM KpUCTAITIMYECKOIO CTPOEHMSI BELIECTBA IPU IOCTOSHHOM €ro
cocraBe, (hpusnueckue siBineHus. Ou3nueckre SBICHUS B XUMUU: TUCTHILISINS, KPUCTAJUTM3AIIHS,
BBIIIAPHMBAHNE U BO3TOHKA BEIIECTB, LIEHTPU(PYTrHPOBAHUE.

SIBneHus, CBs3aHHBIE C K3MEHEHUEM COCTaBa BEILIECTBA. - XMMHYECKUE PEaAKIUH.
[lpu3Hakm W yCIOBUS TPOTEKAHUS XUMHYECKMX peakuuid. [lonstme 00 »93K30- W
SHIOTEPMUUYECKHX peakuusX. Peakuuum ropeHuss Kak 4YacTHBIM cllydaid 3K30TepPMHYECKHX
peaxkuuii, NpOTEKaIOIIMX C BbICICHUEM CBETA.

3aKOH COXpaHEHMsI Macchl BEUIECTB. XMMUYECKUE YpaBHEHMs. 3HAUEHUE MHJIEKCOB U
ko3 uurenToB. CocraBieHne ypaBHEHHH XUMUUYECKUX PEAKIIUH.

Pacuersl mo xumuueckuM ypaBHEHUsAM. Pernenue 3ajad Ha HaXOXJAECHHE KOJIMYECTBA
BELIECTBA, MACcChl WJIM 00bEeMa MPOJIYKTa PEAKIMH MO KOJUYECTBY BEIIECTBA, MAcCE UIH 00BEMY
HCXOJHOTO BEIECTBA. PacyeTsl ¢ MCIIOIB30BaHUEM MOHATHS «JOJIS», KOTJIa HCXOJHOE BEIECTBO
JTAaHO B BHUJIE pACTBOpPA C 33IaHHON MAacCOBOM [10JIEH PACTBOPEHHOI'O BEIIECTBA WJIM COIAEPKHUT
OIIPEAEIIEHHYIO JIOJIIO0 IPUMECEH.

Peaknun paznoxenus. Ilonsatne o ckopocTH XMMHYECKUX peakuuil. KaraimusaTopsl.
DEpMEHTBI.

Peakuuu coequnenus. Karanuruueckue n HekatanuTuueckue peakuuu. OOpatumbie U
HeoOpaTHMBble peaKIINH.

Peakiiuu 3amemieHus. DJIEKTPOXUMHUYECKUN Psii  HAMPSOKEHUNW  METaJUIOB, €ro
HCIIOJIb30BAaHUE Ul IIPOTHO3UPOBAHUS BO3MOYKHOCTH MPOTEKAHUS PEAKIMI MEXy MeTaljaMu
U pacTBOpamu KHUCIO0T. Peakny BBITECHEHUS OTHUX METAJIJIOB U3 PaCTBOPOB UX COJIEH APyruMuU
MeTaJlJIaMHU.

Peakuun obmena. Peakuuu HeWTpanu3auuu. YcClIOBUS MPOTEKaHUs peakuuil oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XUMUYECKUX peaklui (IO NMPU3HAKY «UHUCIO M COCTaB HUCXOJHBIX BELIECTB U
MIPOJIYKTOB PEaKIMK») Ha NMPUMEpPE CBOWCTB BOAbI. Peakiusi pa3ioxeHHs - 3JEKTPOJIHU3 BOIbI.
Peakuuu coenquHeHus - B3aUMOJEHCTBUE BOJBI C OKCHIAMU METAJUIOB M HeMeTailoB. [lonsaTue
«TUApPOKCUABI». Peakuuu 3aMenieHuss - B3aUMOJAEWCTBHE BOJbI €  IIEJIOYHBIMH U
[IEJIOYHO3EMENbHBIMA  MeTailaMu. Peakuuum oOMeHa (Ha mpuMepe TuApoiu3a cyiabpuaa
TIOMHUHUS U KapOu1a KajabIus).

Pac4yerHble 3apaun. 1. Boruncienue 1o XUuMHYECKUM ypaBHEHUSM MacChl MJIM KOJIMYECTB
BEILIECTBA 110 U3BECTHOM Macce MM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYIMAIOIIMX B PEAKIIMIO
BEIIECTB WJIM MPOAYKTOB peakiuu. 2. BprumcieHne Macchl (KOJMYECTB BEILECTBa, 0OBeMa)
MPOAYKT PEAKLHH, €CIM M3BECTHA MACCAa MCXOJHOIO BEIIECTBA, COAEPIKALIETO ONPEIECICHHYIO
J0JII0 TpuMeceid. 3. Brruncnenne mMacchl (KOJIMYecTBa BELIECTBA, 00beMa) MPOAYKTa PeakKluy,
€CJIM U3BECTHA MAcca pacTBOPAa U MAacCOBast J10JIsI PACTBOPEHHOI'O BEILIECTBA.



JleMOHCTpPAIlMOHHBIE JKcHepuMeHTbl: 2. [lpumepbl  (U3WYECKUX  SBJICHHM:
iaBienue napaduna. 3. [IpuMepbl XUMHYECKUX SBJICHUIA: BBIJCIICHUE W TOTJIONICHHUE TeIia —
MPU3HAK XHUMHUYECKOW PEAKIUU (C ucnoivzosavuem yugposoi nabopamopuu). 4. 3akoH
COXPAaHEHUS MacChl BEUIECTB (C ucnoiv3osanuem yugposou nabopamopuu). 5. PaznoxeHue
BOJIbI DJIEKTPUUYECKUM TOKOM. (C UCNONIb308AHUEM YUDPOBOLU 1abopamopuu).

JlabopaTopHsblie onbIThl. 4. Pa3znenenue cmeceil. 5. CpaBHEHUE CKOPOCTH UCHApEHUs
BOJIbI U CIIMPTA [0 UCYE3HOBEHUIO UX Karelb Ha (UIbTPOBAIbHON OyMmare.

IIpakTuyeckas padora Ned HaGnroneHnue 3a ropsiiei CBEUOM.

IIpakTuyeckass padora Ne 5.IIpu3HaKM XMUMHYECKHX PEAKIMH (C UCNOAb308AHUEM
yughposoii 1abopamopuu).

Tema 6. PacrBopenue. Peaknum HOHHOr0O o0o0MeHAa W  OKHMCJIHTEJIbHO-
BOCCTAHOBHTEIbHbIE peakuuu (19 u)

[TonsiTre o pacTBOpeHHH Kak (PU3UKO - XUMUYECKOM Iporiecce. TUIbI pacTBOPOB.

[TonsiTue 00 SJIEKTPOIUTHYECKOM TUCCOLMAIUU. JIEKTPOJIUTHI U HEIJIEKTPOJIMTHIL.
MexaHu3M AUCCOLMAIIMKN AJIEKTPOJUTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOW cCBsizu. CTerneHb
AIEKTPOJIUTHYECKON Jucconranui. CUIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUH DIICKTPOIUTHIECKON nucconranuu. IoHHbIe ypaBHEHHS
peakuuid. YciaoBUs NMPOTEKAHUS pEaklUd OOMEHa MEXIy JJIEKTPOJIUTAMHU O KOHIA B CBETE
VMOHHBIX IIPEACTABICHUM.

Knaccudukaiiys HoOHOB 1 UX CBOMCTBA.

Kucnotel, ux xnaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPUH
ANEKTPOIIUTUYECKON ucconranuu. MONeKylnsapHble U HOHHBIE YPAaBHEHHsI PEaKIMid KHCIOT.
B3aumogeiicTBue KHUCIOT ¢ MeTaulaMu. OJEKTPOXUMHUYECKUU PsJi HAMPSIKEHUW METaJlIoB.
B3aumopeiicTBue KHUCIOT ¢ OKCHJIaMU METalIoB. B3auMmopeicTBHe KUCIOT C OCHOBAaHUSMHU -
peakuus HeWTpanuzanuu. B3auMopeicTBue KuUCIOT ¢ coisiMu. Vcmosb3oBanue TaOIUIIBI
PacCTBOPUMOCTH JJIsl XapaKTEPUCTUKU XUMUUYECKUX CBOWCTB KHUCTIOT.

OcHoBanus, ux kinaccubukanus. J(uccommanus OCHOBaHMN M HUX CBOWCTBA B CBETE
TEOPUH DIIEKTPOJIUTHUYECKON JAuccouManuu. BzaumonelcTBHe OCHOBAaHMM C  KHCIOTaMH,
KUCJIOTHBIMU  OKCHJaMH u  coyiiMu. Mcmonp3oBaHwe TaONMIBI  PAaCTBOPUMOCTH IS
XapaKTePUCTHKU XUMHUYECKHX CBOWCTB OCHOBaHMH. Pa3iokeHHe HEpacTBOPUMBIX OCHOBaHUI
MIPY HATPCBAHHH.

Conu, ux xnaccudukaiys U TUCCOLUAIMS Pa3TUYHbIX MIMOH coneil. CBoiicTBa cojeil B
CHEre TEOPUH AIEKTPOJIUTHUECKON TUCCOLUALINH.

BzaumopeiictBue cosieil ¢ MeTrauiamMu, YCIOBHUS TPOTEKAHHS OTHUX PEaKIIHA.
B3aumMopeiicTBue coield ¢ KUCIOTaMH, OCHOBAaHUSIMU U COJISIMH.

Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTHUKNA XUMHUECKUX CBOMCTB
COJIEH.

O06o0menue cBeeHnit 00 OKCHAaX, X KiacCU(pUKAIIMU U XUMUYECKIX CBOWCTBAX.

['eneTndeckue psapl METALIOB U HEMETAIIOB. [ €HeTHYeCcKast CBSI3b MEXAY KiaccaMu
HEOPraHUYECKUX BELIECTB

OKHUCIATENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTETh W BOCCTAaHOBUTEID,
OKHCJIEHHE ¥ BOCCTAaHOBJICHUE.

Peakiun  nwoHHOTO 0OOMEHa ¥ OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKITUU.
CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB - METAUIOB M HEMETAUIOB, KUCJIOT M COJIEH B CBETE
MIPEICTaBICHUI 00 OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.

JleMOHCTPAIIHOHHBIE IKCNEPUMEHTHI: 6. lcnbiTaHue BEUIECTB M MX PAacTBOPOB Ha
AJIEKTPONPOBOAHOCTh. (¢ uUCnoav3osanuem yugposoti aabopamopuu). 1. 3aBUCHMOCTb
AJIEKTPONIPOBOTHOCTH YKCYCHOM KHCIIOTBI OT KOHIEHTPALMU. (C UCHOIb30BAHUEM YUPDPOBOU
nabopamopuu). 8. OCHOBaHMS; TEIIOBOW 3P(HEKT peakiuyd THIPOKCHAA HATPUS C YTICKUCIBIM
ra3oM (C UCNOIb308aHUEM YUPDPOBOI 1abopamopulL).



JlabopaTopHblie onbIThbl. 6. V3yueHne 3aBHCMMOCTH PAaCTBOPHUMOCTH BEIIECTBA OT
TEMIEPATYPHI (C ucnoavzosanuem yugposou nabopamopuu). 7. IlepechIIeHHBIH pacTBOp (C
UCNONb308AHUEM yughposoti  nabopamopuu). 8. OmnpenerecHue BOJONPOBOTHON U
TUCTUUTUPOBAHHON BOABI (¢ ucnonv3osanuem yugposot aabopamopuu). 9. Peaxnus
HEUTpaNM3alluU (C UCnoav3oeanuem yugpposou nabopamopuu). 10. Peakiiuu, XxapakTepHbIe IS
pacTBOpPOB KHCIJOT. (Hampumep, Uil coisiHoM kucinotel). 11. Peakuum, XapakTtepHble st
OCHOBHBIX OKCHJIOB (Hampumep, Ais oOKcuaa kKamblus). 12. Peakuuu, XxapaktepHble IS
KHUCJIOTHBIX OKCHJIOB (Hampumep, Ui yriiekucioro rasa). 13. Peakuwm, xapakTepHbie s
pacTtBOpoB couieit (Hampumep, s xiaopuaa meau (11)).

IIpakTuyeckasi padora Ne 6. CBolicTBa KHCIIOT, OCHOBAaHUM, OKCHUJIOB U COJICH.

IpakTuyeckasi padora Ne 7. Pemienue skcriepuMeHTaIbHBIX 3a/1a4.

TEMATUYECKOE IINTAHUPOBAHUE
TemaTnueckoe MIAaHUPOBaHWE MO XWMHUHU Ui 8-TO Kilacca COCTaBJICHO C ydeToM paboueit

IIporpamMMbl BOCIIUTaHUs. BHeceHbI TeMbl, 00ecneunBaroie pealn3aluio CIeAYONINX HeleBbIX
MPUOPUTETOB BocnuTanus ooyyaronuxcss OOO uepes3 u3yuyeHue XUMHUU:

. pa3BUTHE LICHHOCTHOI'O OTHOLIEHUS K CEMbE KaK ITIaBHOM OIIOPE B )KM3HU YEIIOBEKA;

. pa3BUTHE LEHHOCTHOIO OTHOLIEHUS K IPUPOAE, HYXKAAIOUIEHCA B 3aluTe U
IIOCTOSIHHOM BHUMaHUU CO CTOPOHBI YEIOBEKA;

. pa3BUTHE IEHHOCTHOTO OTHOILIEHUS K KYJIbTYp€E KaK JyXOBHOMY OOraTCTBY 0OLECTBA U

BAXHOMY YCJIOBHIO OITYIICHUA YCIIOBEKOM IMOJIHOTLI HpO)KHBElGMOfI JKHU3HH, KOTOPOC JAaK0T EMY
YTEHHE U MY3bIKa, HCKYCCTBO M T€aTp, TBOPUECKOE CAMOBBIPAKECHHE;

. pa3BUTHE LEHHOCTHOTO OTHOIIEHHUS K OKPYXKAIOLIUM JIOASM Kak Oe3yClOBHOM H
aOCONMIOTHONM IIEHHOCTH, KaK paBHONpPAaBHBIM COLMAJIbHBIM TapTHEpPaM, C KOTOPBIMU
HE00XO0IMMO BBICTPAUBATh JOOPOKENATEIbHBIE H B3aUMOIOIIEPKUBAIOIINE OTHOLICHHUS;

. pa3BUTHE IIEHHOCTHOTO OTHOIIEHHS K caMHUM cebe Kak X03s5€BaM CBOEH CyIbOBI,
CaMOOMPENENAIOMUMCI U CaMOPEAM3YIONIUMCSl  JIMYHOCTSAM, OTBEUAIONIMM 32 CBOE
coOCTBeHHOE OyyIiee.

Ne n/mm Tema Kou-Bo yacos
1 BBenenune B XUMHUIO 5
2 ATOMBI XUMHUYECKHX DJIEMEHTOB 9
3 [IpocTeie BemecTBa 7
4 CoeauHeHNS XUMUYECKHUX DJICMCHTOB 12
5 N3MeHnenus, nmpoucxoasume ¢ 15
BEIIIECTBAMH
6 PactBopenue. Peakiiuu nonnoro oomenau | 19
OKHCIIMTENHHO-BOCCTAHOBUTEILHEIE
peaxkuuu
Uroro: 67 + 1 pesepBHOE BpeMs




KanennapHo-remaTudeckoe mjiaHMpoBaHue Mo XMMUM B 8 Kiacce
Ha 2022 — 2023 y4yeOHblii rog

Ne Ne ConepxaHue MporpaMMHOIO Kon- | Hara | Hata
ypoKa | ypoka Marepuana BO nnan | ¢akr
o 1o 4aco
IpeaM. | TeMme B

BBeaenue B xumMuio — 5 yacon

1 1 | Broxguslii uacrpykrax no TB npu padore B 1
kaOunete xumui. [Ipenmerxumun. Bemecrsa.
JlabGoparopubiiionbIT 1. Jlo Kakoit
TEMIIEPaTypbl MO’KHO HarpeTh BEUIeCTBO? 2.
N3mepenue Temiiepatypbl KUIIEHUSBOIBI C
MTOMOIIIBIO JJATYMKA TEMIEPaTyphl U
TEPMOMETPA (C UCNONb308AHUEM YUDPOBOTL

nabopamopuu)

2 2 | Ilpespauenus BemecTs. Ponmsxumun B 1
KM3HU YEIOBEKa.

3 3 | Uncrpykrax Th. lpakrudeckas padora Nel. 1

«I[Ipuémsl oOpaiieHus ¢ 1ab60paTOPHBIM
obopynoBanuem. MzydeHue CTpOCHHUS TIIAMEHI
(c ucnonvzosanuem yugposoiiiabopamopuu)

4 HepI/IO)II/I‘-IGCKaﬂ CUCTEMA XUMHUUYCCKUX 1
anemenToB JI.1. MenneneeBa. 3Haku
XUMHUYCCKUXDJICMCHTOB.

5 S | Xumudeckue pOpMyIbL. 1
OTHOCHTENBHAS ATOMHAS U
MOJIEKYJIAPHAs Macca.

ATOMBI XHMHYECKHX 3JIEMEHTOB — 9 yacoB

6 1 | OcuoBHBIE CBENIEHNS O CTPOCHUH 1
aToMoB. M30TOMBI

7 2 | M30TOmBI KaK Pa3HOBHIHOCTH aTOMOB 1
XUMHUYECKOTO DIIEMEHTA

8 3 CtpoeHue 3JeKTPOHHBIX 000JI0YCKATOMOB. 1

9 4 [Tepuoauueckas cucTeMa 1

xumudeckux dnemenToB .. Meneneesa
U CTPOEHHE aTOMOB

10 5 Womnsl. MonHas XuMH4IeCcKast CBS3b. 1
11 6 KoBasieHTHas1 HenosIpHAs CBS3b. 1
12 7 | KoBanenTHas moJisipHast CBA3b. 1
13 8 MeTannuueckas XUMHYCCKas CBS3b. 1

JdemoncTpaunonHusblii onbIT 1. Temneparypa
TIJIaBJICHUS BEILIECTB CPA3HBIMU TUIIAMHU
KPUCTAINTNYECKHUX PELIETOK (C UCNONIb308aAHUEM
yughposoii nabopamopuir).

14 9 O6001IeHNE U CUCTeMAaTH3aIUs 1




3HAHUU 0 TEME: KATOMEI
XUMHUYECKUX DJIEMEHTOBY

l'[pocn,le BeHIeCrBa 7 - yacoB

15 1 [IpocTeie BenecTBa-MeTaslIbL. 1
16 2 [IpocTsle BemecTBa-HEMETAILIBL. 1
AunoTpomnusi.
17 3 KonuuecTBo Bemectsa. Mosb. 1
18 4 Momnsipaast macca. 1
19 5 Momnsipablii 00beM Ta30B 1
20 6 O00011IeHYE U CUCTEMATHA3ALMA3HAHUN 10 1
teme «lIpocTeie BelecTBay.
21 7 TemaTnuyeckass KOHTpPoJIbHAsI padoTa 1
Nel: «AtomMbl xuMHuueckux 35meMeHToB. IIpocThie
BEILIECTBA»
CoenuHeHns XUMHYECKHX JJIEMEHTOB — 12
4acoB
22 1 CremneHb OKHCIEHUS. 1
23 2 Bakneiimme kiaccel OMHAPHBIX 1
coenuHeHu. OKCUIBI.
24 3 OcHoBaHus. 1
25 4 Kucnotel. JlabopaTopHblii onbIT 3. 1
Omnpenenenue pH pa3nudnbIx cpen (¢
ucnoavb3o8anuem yupposot rabopamopuu).
26 5 Commn 1
27 6 AMop(dHBIE 1 KpUCTANINYECKUE BEIIECTBA. 1
THUMBI KPUCTATUTMYECKUX PELIETOK
28 7 UwucTeie BelecTBa U CMECH. 1
29 8 HNucrpykrax Th. IIpakruyeckaspadora
Ne2. «AHaIHM3 TTOYBBI U BOJBIY (C 1
ucnov3oeanuem yugpoasoti 1abopamopuis).
30 9 MaccoBas 105151 KOMIIOHEHTa BCMECH. 1
31 10 | Uncrpykrax Th. IlpakTnyeckasspaéora 1
Ne3. «[IpuroToBneHue pacTBOpa caxapa ¢
3aJJaHHOM MAaCCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA»
32 11 | Pemenue 3aaa4 1o npoiieHHON TEMe. 1
33 12 O000I11[eHIE U CHCTEMATH3ALIUS 1
3HaHUH 1o Teme: «CoeqnHeHns
XUMHYECKHUX JICMECHTOB.
HN3meHeHnust, mpoucxoasiiue ¢ BelecTBaMu —
15 usicoB
34 1 ®dusnyeckue SABJICHUS B XUMUHU. 1

JleMOHCTPalMOHHBII IKCIIEPUMEHT: 2.
naBieHue napadpuna. JlaGopaTopHbie ONbITHI.
4. Paznenenue cmeceit. 5. CpaBHeHHE

CKOPOCTH HCITApEHUs BOJBI U CIUPTA 1O
HCYE3HOBEHUIO




UX Karenb Ha GUIbTpoBaJIbHOMOYMare (¢
uUcnonb308aHuem yugppoasol 1abopamopuu).

35

XUMHAYECKUE SBICHHUS. XUMHYCCKACPCAKIIHH.
JleMOHCTPAIMOHHBII IKCIIEPUMEHT:
3.BbifencHne ¥ MOMJIOMICHHE — Teruia

— MPU3HAKXUMHUYECKOH peakiuu  (c
UCNONIb308AHUEM yugpposoi
nabopamopuu).

36

IIpakTuyeckasi padora Ne 4. HaGmroneHus 3a
U3MEHEHUSAMHU, IPOUCXOISIINUMU C Tropsien
cBeyoit,u ux onucanue. Mucrpykrax Th

37

3aKOH COXPaHEHHUS MacChl BellleCTBA. X UMUYECKUE
ypaBHCHHSI.

JleMOHCTPAIMOHHBII IKCIIePUMEHT: 4.

3aKOH COXpaHEHHS MacChl BEIIECTB (C
ucnov308anuem yupposot rabopamopuir).

38

Pacuérel HO XUMHUYECKUM YPABHEHUSM.

39

Peaknun paznoxenus. [lonarue ockopoctu
XMMHMYECKOH peakliy U KaTaau3aTopax

40

Peaknum coequHeHus. HCHO‘{KI/I IMepexoa0B

41

Peaknun 3amentenns. P akTHBHOCTH
METaJJIOB

42

Peaxiiuu o6mena. IIpaBuiio bepronne

43

10

THUIbI XUMUYECKUX pEeAKIU HapuMepe
CBOMCTB BOJBI.

JleMOHCTPALMOHHBII IKCIIEPUMEHT: 5.
Paznosxenre BOABIINIEKTPUIECKUM TOKOM. (C
ucnov3osanuem yugposgotiabopamopuu).

44

11

HNucrpykrax Th. Ilpaktudeckasipadora NeS. «
[Tpu3HAKH XUMHUYECKUX peaKIuii» (¢
ucnov3osanuem yugposotl rabopamopuil).

45

12

Pacuetsl o XUMHUYCCKUMYPABHCHUSIM.

46

13

Pemienune 3agau ¢ HCIOIb30BaHUEM ITOHSATHS
«IOJIA».

47

14

O0001IeHrE U CUCTEMATU3ALUSI3HAHUN 10
TEMEC «HBMCH@HI/ISI, nponcxonﬂmne C
BEILIECTBAMM.

48

15

TemaTnueckass KOHTpPoJIbHasI padoTa
Ne2: «I3mMeHeHus, TPOUCXOSIIHNE C
BELLIECTBAMUY

PacTrBopenue. Peakunu noHHOTro oOMeHa —
21 yac




49

PactBopenue kak (pU3UKO - XUMHYECKHUI TIPOIIecC.
Tunsl pactBopoB. [loBTOpHBIN HHCTpYKTaXTTO Th.
JlabopaTopHblie onbITHI. 6. M3yueHue
3aBUCHUMOCTH PaCTBOPUMOCTH BEIIECTBA OT
TEMIIEPATYPHI (C UCNONIL30BAHUEM YUPDPOBOTL
nabopamopuu). 7.11epechlllieHHbIN pacTBOp (¢
UCNONb308AHUEM YUPDPOBOL

nabopamopuu).

50

Dnekrponutrdeckas aucconnanus (1) u
ocHoBHbIE TTosIoxkeHus1 TO/].JleMOHCTpaniuOHHbIE
JKCIEePUMEHTHI: 6. VcribiTaHne BEIECTB U UX
pPacTBOPOB Ha IEKTPOIPOBOTHOCTD. (C
ucnoav3oeanuem yugpposoi 1abopamopuu). 1.
3aBHUCHUMOCTD 3IEKTPOIPOBOIHOCTH YKCYCHOM
KHCIIOTHI OT KOHIICHTPAIUH. (C UCNOIb308AHUEM
yughposoil 1abopamopuu).

JlaGopaTopuslii onbIT 8. «OnpeneneHue
BOJIOIIPOBOAHON UAMCTUIUIMPOBAHHON BOABI) (C
ucnov3osanuem yugpposot

nabopamopuu)

51

DnexTponauTuyeckas aucconuanus (31) u
OCHOBHBIE TIoJIOKEeHUsT TO/]

52

WNonnsle ypaBHeHUs peakuuil. JlabopaTopHbli
onbIT 9. Peakuus HelTpanuzauuu (¢
UCNONb306AHUEM

yughposoii nabopamopuus).

53

Kucnots! B ceere TO/] JIabopaTopHbIii ONbIT
10. Peaknuu, xapakTepHble JUIsl paCTBOPOB
KHCIIOT. (HarpuMep, JUIsl COISTHON KUCIIOTHI).

54

OcHoBanus B ceete TO/I. /leMOHCTpanMOHHbII
kcnepuMeHT: 8. OCHOBaHMs, TEMI0BOM 3 dekT
PEaKIy THIPOKCHIA HATPHSI C YTIIEKHUCITBIM Ta30M
(c ucnonvzosanuem yugdposoi

nabopamopuu,).

55

Oxcupl, ux Kiaccu(ukanus 1 CBOMCTBA.
JlabopaTopHbIe ONBITHI

11. Peakumu, xapakTepHBIE JIJIs OCHOBHBIX
OKCHJIOB (Hampumep, ajs




oKcua Kaibius). 12. Peakuum,xapakTepHbie
TSI KUCJIOTHBIX OKCHJIOB (HampuMep, JIs
YIJIEKUCIIOTO Ta3a).

56

Conun, X CBOMCTBA.

JlaGopaTopHublii onbIT 13. Peakiuu,
XapakTepHBbIE VISl pACTBOPOB coJiel (Harpumep,
st xiopuaa meau (11)).

57

Hucrpykrax Th. [IpakTtuyeckasipadora Ne6.
«CBOMCTBA KHUCIIOT, OCHOBAHUM, OKCHIOB U
coneity (¢ ucnoavzosanuem yugpposou
nabopamopuu).

58

10

I'eneTnueckas cBsA3b MCKAY
Kj1acCaMH HeOpFaHI/I‘-IeCKI/IXCOGIII/IHCHI/Iﬁ.

59

11

OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)IepeaKIII/II/I

(OBP).

60

12

VYrpaxHeHus: B COCTaBJICHUU OKUCIUTEILHO-
BOCCTAaHOBUTEIILHBIX PeaKIHii (YPOK- MIPAKTUKYM)

61

13

HNucrpykrax Th. Ilpaktuyeckasapadora Ne7.
Pemenne
9KCIIEPUMEHTAJIBHBIX 3a/1a4.

62

14

O0001IeHrE U CUCTEMATU3ALUS 3HAHUM 110
Teme «PacTBopeHHe UpacTBOPBI»

63

15

CsoiicTBa MMPOCTBIX BCUICCTB

METAJJIOB X HEMETAJUIOB, KUCIIOT,COJIEH B CBETE
OBP

64

16

[ToBTOpeHue 1o Teme «BUIBIXUMUYECKON
CBA3U»

65

17

[ToBTOpenue no teme «TUnbl XUMUYECKUX
YPaBHEHUU peakLui»

66

18

IIpome:xxyTOYHasi aTTECTALUA.
HToroBast KOHTpOJIbHAs paboTa 3aKypc XUMUH 8
KJ1acca

67

19

AHanIn3 KOHTPOJILHOU PadOoTHI.

68

PE3EPB




JIncet koppeKTHPOBKH padodeil MPOrpaMMbl 0 Y4eOHOMY

npeamery
Ne Tema Ilnawn, DakKr, Mpuuuna Cnocod Coraaco
ypOKa mno q q KOPPEKTHUPOBKH KOPPEKTHPOBKH BaHO

KTII




