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Pabouast nporpamMmma no y4eOHoOMy npeamery « XuMus»
HA YPOBEHb OCHOBHOI'0 0011Ier0 00pa3oBaHUs
Ha 2021-2023 y4yeOHbIE roabl

yunrtens: CkopukoBa Hanexna

HwukonaeBHBI



Pabouas nmporpamMma no XMMHUHU MOCTPOEHA HA OCHOBE ()YHJIAMEHTAILHOTO si/ipa COEep KaHUsg OCHOBHOTO oO1Iero oopazoBanusi, TpeOOBaHMIl K
pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO o0OIIero oOpa3oBaHMs, TpeOOBaHUI K CTPYKType OCHOBHOM
o0pa30BaTeNnbHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus, mpomnucaHHbX B defepanibHOM roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke KoHIennu 1yX0BHO-HPAaBCTBEHHOTO Pa3BUTH U BOCIIMTaHUA I'pakjaHuHa Poccun.

[IpenogaBanue yuyebHOro Kypca «XHMMHU» B OCHOBHOM IIKOJIE OCYIIECTBIIETCS B COOTBETCTBHM C OCHOBHBIMU HOPMATHBHBIMHU JOKYMEHTaMH U
MHCTPYKTUBHO METOAMYECKUMU MaTepUaIaMu:

e 3axon Poccuiickoit @enepanun «O6 o6pazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012r. No273-D3;

o ®enepanbHBIN roCyapcTBEHHBI 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO OOIIEro oOpa3oBaHWs, YTBEPXKICHHBIH NpUKa3oM MUHOOpHAYKH
Poccun ot 17.12.2010 Ne 1897 «O6 yTBep>KAeHHH M BBEACHUH B JeHCTBHUE (efepaibHOr0 rocyAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3zoBanus» (B pel. mpukaza MunoopHayku Poccuu ot 29.12.2014 Nel1644)

e Xumus. Paboune nporpammsel. [Ipenmernas nunus yue6HukoB O. C. 'abpuensna, U. I'. Octpoymosa, C. A. CnaakoBa. 8—9 kmacchl: yueOHOe
nocobue s obmeodpaszoBatenbubix opranuzaiuii / O. C. I'abpuensH, C. A. CnagkoB — M.: [Ipoceemenue, 2019.

IInanupyemble pe3ybTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa
ITo 3aBepiIeHHIO Kypca XMMUHU HAa 3TaHE OCHOBHOT'O 00111ero 00pa30BaHus BBIITYCKHUKH OCHOBHOW LIKOJIBI JI0JIKHBI OBJIA/IETh CIEYIOLIUMU
pe3yabTaTaMu:

1.  Jluunocmmuuie pe3yromamal:

1. oco3nanue cBOEW STHUYECKON NPHUHAUIEKHOCTH, 3HAHUE UCTOPUH XMMHHU U BKJIaJa POCCUHCKON XUMUYECKON HAyKH B MUPOBYIO
XUMHUIO;

2. ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHUS K MO3HAHUIO XUMHMU; TOTOBHOCTH M CITOCOOHOCTH 00YYarOIIMXCs K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE U3YyYEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XUMHUU; OCO3HAHHOTO BHIOOpA U MOCTPOEHHUE NHIANBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHH;

3. gopmuposanue 1eIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMIIEMOM YaCThIO0 KOTOPOM ABIISIETCS XUMHUYECKask KapTHHA
MUDA;

4.  o@nadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKH, B TOM YHCIIE U
XUMUYECKUM;

5. oceoenue couanbHBIX HOPM, IIPABUJI IOBEJIEHUS, poJiel U (OpM COLMATbHON KU3HU B COLIMYME, IPUPOJIE U YACTHOM JKU3HU HA OCHOBE
HKOJIOTHYECKOM KyJIbTYphl M 0€30IacHOr0 0OpalieHusl ¢ BEIEeCTBAMU U MaTepUaIaMu;

6. @opmuposarue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHNH CO CBEPCTHUKAMHU U B3POCIBIMU B ITpoLiecce 00pa30BaTeIbHOM,
OOIIIECTBEHHO IOJIE3HOM, yueOHO-HCCIIe0BATENBCKOM, TBOPUECKOM U APYrUX BUAOB JAEATEIbHOCTH, CBA3aHHBIX C XUMUEH.



2. Memanpeomemmubwie pe3yibmamot:

1. onpedenenue 1ieneit COOCTBEHHOTO 00Y4EHUS, TIOCTAHOBKA U (HOPMYIMPOBAHUE /IJIs ce0sl HOBBIX 3a/1a4;

2. nnanuposanue TIyTEN JOCTHKEHMS KeJIaeMOro pe3yibTaTa 00y4eHHs] XUMHUU KaK TEOPETUUYECKOI0, TaK U SKCIIEPUMEHTAIIBHOTO
XapakTepa;

3. coomHecenue cBOUX JACUCTBUI € IUIAHUPYEMBIMU PE3ylbTaTaMU, Ocyujecmenenie KOHTPOJIsl CBOEH NesITeIbHOCTH B IIpoliecce
TOCTIDKEHUSI pe3yibTara, onpeoeneHue cnocoOoB IEHCTBUIA PU BBIITOJHEHUHN JTA00OPATOPHBIX M MPAKTUYECKUX pabOT B COOTBETCTBUU C MTPABHIIAMH
TEXHUKU 0€30I1aCHOCTH;

4.  onpedeneHue UCTOYHUKOB XMMUYECKON MH(OpMAIH, TIOTYIECHUE U aHATTU3 e€, Co3/laHie WH(POPMALIMOHHOTO MPOIYKTA H €ro
IIpe3eHTaLNS;

5. ucnonvzosanue OCHOBHBIX MHTEIUICKTYaIbHBIX ONEPALIMIA: aHAJIM3a U CHHTE3a, CPABHEHHUS U CUCTEMATHU3alluu, 0000IeHNS U
KOHKPETU3aLUH, 8bl6/eHUe TPUIMHHO-CIEICTBEHHBIX CBSI3€i U nocmpoenue JOTNYeCKOro pacCyKIeHUsI U yMO3aK/II0ueHUs (MHAYKTUBHOTO,
JETYKTUBHOTO U 110 aHAJIOTUHN) Ha MaTepHUajie €CTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;

6.  ymeHue cO3AAI0T, IPUMEHSTH U NPEOOPA30BLIBATH 3HAKU M CUMBOJIbI, MOAEIHN U CXEMBI JJIS PEIIeHUs] Y4eOHBIX U IO3HABATEIIbHBIX
3ajady;

7.  ¢opmuposanue n pazeumue 3KOIOTMUECKOTO MBILIUIEHHS, YMEHUE IPUMEHATh €ro B I03HABATEIbHOM, KOMMYHUKATHBHOM, COLMAJIbHON
MPaKTHUKE U MPo(ecCHOHAIBHON OpUEHTAINH;

8.  cenepupoeanue UeH u onpeaesieHNe CPeCTB, HEOOXOAUMBIX JUISl UX peaTH3aliH.

3. IIpeomemnvie pe3ynomamoi:
BbINyCKHHUK HAYYUTCSI:

e XApPaKTCPU30BATH OCHOBHBIC MCTOJbI IIO3HAHUA: Ha6J'IIOI[eHI/Ie, HU3MCEPCHUC, SKCIICPUMCHT;,

e OIMCHIBATh CBOMCTBA TBépI[LIX, KUIKUX, F83006p33HBIX BCIICCTB, BBIACIIAA UX CYHICCTBCHHLIC IIPHU3HAKU;

® PaCKphIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH «aToM», «KMOJICKYJIa», «XUMHYCCKUU OJICMCHT», «IPOCTOC BCUICCTBO»,
«CJIOKHOC BCIICCTBO», «BAJICHTHOCTB)», «XUMUUYCCKAA PCAKIHA», UCITIOJIB3Ys 3HAKOBYIO CUCTCMY XUMHU,

® PaCKphIBATb CMBICII 3aKOHOB COXpaHCHHA MACChI BEIICCTB, ITOCTOAHCTBA COCTAaBa, aTOMHO'MOHeKYHHpHOﬁ TEOpHHU,

* Ppa3invdaTb XUMHUYCCKUC U (I)I/ISI/I‘-ICCKI/IC SBJICHUS

e HAa3bIBAThb XUMHWUYCCKHUE JJICMCHTHI,

e OHpCACTATH COCTAB BEUICCTB IO UX (I)OpMy.TIaM;

e OHNpCACTATH BAJICHTHOCTh aTOMA 3JICMCHTA B COCAMHCHHUAX

e OHpCACATh TUII XUMHUYCCKUX peaKHHﬁ;



Ha3bIBaTh IIPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLINN;

BBISIBJISITH IPU3HAKH, CBUJETEIBCTBYIOIIME O IPOTEKAaHUM XUMUYECKON PEAKIMH ITPH BBIITOJIHEHUU XUMUYECKOTO OIBITA;
COCTaBJIATh (POPMYJIbI OMHAPHBIX COCIMHEHUH;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX pEaKLUi;

co0uroaTh Mpasuiia 6e30MacHol paboThl IPU NPOBEIECHUH OIBITOB;

MOJIb30BAThCS JTA0OPATOPHBIM 000PYJOBAHUEM U TTOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAMHEHUS;

BBIUUCIIATh KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WK MPOAYKTOB PEAKIIUU;
XapaKTepu30BaTh (YU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX BEIIECTB: KUCIOPOIa U BOJIOPO/IA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO;

pacrno3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: KUCIOPOA, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpBIBaTh CMBICI IOHATHH «TETIOBOH 3P (EKT peakium», «MOISIPHBIA 00bEM;

XapakTepu3oBaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIK0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCMHEHMSI H3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

XapaKTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUI, COJIEH;
OIIPEAEIATh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COEAMHEHUI;

COCTaBJIATh (POPMYJIbl HEOPrAaHUYECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB;

IIPOBOJUTH OIBITHI, MOATBEPKAAOIINE XUMUYECKHE CBOMCTBA NU3YUYEHHBIX KJIACCOB HEOPraHMUECKHUX BELIECTB;

pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KMCIIOT U IIeJI0Uel 0 N3MEHEHNIO OKPACKU UHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTAHUYECKUX COEAMHEHUN;

packpsiBaTh cMbici [lepuonnueckoro 3akona . 1. Menneneena;

OOBSACHATH (PU3UYECKHI CMBICII aTOMHOTO (TIOPSIIKOBOI'0) HOMEpa XUMUYECKOT0 3IEMEHTa, HOMEPOB IPYIIIbI U IEPHO0/ia B IEPUOANUECKOMN
cucteme /1. 1. MeHaeneeBa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOICTB 3JIEMEHTOB B IIpeieiaX MajblX MEPUOIOB U INIaBHBIX MOATPYIII;
XapaKTepu30BaTh XUMHUYECKHE IEMEHTHI (OT BOJOPO/ia A0 KaJblUs) HA OCHOBE UX IOJIOKEHHU B epuoandeckoi cucreme . . Menneneesa
1 0COOEGHHOCTEHN CTPOEHHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHNUsI aTOMOB NEpBbIX 20 211eMEeHTOB nepuoanueckoil cucreMsl /1. 1. Menneneesa;

PacKpbIBaTh CMBICI MOHATUN: «(XUMHUYECKAsI CBS3bY», «3JIEKTPOOTPULIATEIBHOCTHY;



e  XapaKTEpHU30BaATh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THIIA KPUCTAJUTMUYECKOU PEIIETKH;

o OHpel[eJISITB BUL XHMHHGCKOﬁ CBsA3U B HeOpFaHI/I‘-IeCKI/IX COCAUHCHUAX

e U300paXaTh CXEMbI CTPOSHUS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUJIAMHU XUMUYECKHUX CBS3EH;

e PACKpBIBaTh CMBICI MIOHATUN «HOHY», «KATHOH», «AHHUOHY, «3JEKTPOJIUTHI, CHEDJIEKTPOJIUTBD», «AJICKTPOIUTUYECKAS TUCCOLUALIUS,
«OKHCIIUTEIIbY, «CTEIEHb OKUCICHH», «BOCCTAHOBHUTEIDY, «OKHCICHHUE)», KBOCCTAHOBIICHHEY;

e  OMNpENENATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUU;

e  PACKPBIBATh CMBICI TEOPUH ICKTPOIUTUUECKON JUCCOIHAIINH;

e COCTaBJISITh YPABHEHHMS AJIEKTPOIUTUUECKON NUCCOIMALAN KHUCIIOT, MIEI0YEH, CONEH;

e  OOBSCHSTH CYIIHOCTb MPOLIECCA IEKTPOIUTHIECKON AUCCOIHAIINK U PEaKIIUii HOHHOTO OOMEHa;

e COCTaBIJISITH IOJIHBIE U COKPALEHHBIE HOHHbBIE YPABHEHMSI peakluii oOOMeHa;

e OMpEIEIATh BO3MOXXHOCTh MPOTEKAHKS PEaKIIMii HOHHOTO OOMEHa;

e TMPUBOJUTH PEAKLMH, HOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

e  ONpEIEIATH OKUCIUTENh K BOCCTAHOBHTEIID,

° COCTAaBJIATH ypaBHeHI/IFI OKHUCJIIUTCIBbHO ~-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

e Ha3BIBaTh (PAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOW PEAKIINH;

° KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKUC peaKIII/II/I 110 pa3JII/I‘-IHI)IM HpI/I?;HaKaM;

e  XapaKTEepHU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOICTBAMH HEMETAILIOB;

e TIPOBOJUTH OMBITHI MO MOJIYYECHUIO, COOMPAHUIO ¥ U3YUYEHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIECTB: YIIIEKUCIIOTO ra3a, aMMHAaKa;

e pacmo3HaBaTh OMBITHBIM MYTEM ra3000pa3Hble BEIIECTBA: YIVIEKHUCIBIA ra3 1 aMMHAK;

° xapaKTemeBaTb B3aNMOCBA3b MG)KI[y COCTaBOM, CTpOGHI/ICM 158 CBOI\/JICTBaMI/I METAIJIOB,

e Ha3bIBaTh OpPraHMYECKHE BEUIECTBA MO UX (popMyIe: MeTaH, 3TaH, 3TUJICH, METaHOJ, TAHOJI, TJIUIEPUH, YKCYCHAsI KUCIOTa, aMUHOYKCYCHAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, OJICMHOBASI KUCJIOTA, TJIFOK03a;

e OILICHUBATH BIMSIHUE XUMUUYECKOTO 3arpA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHu3M YeJIOBEKa;

e TPaMOTHO OOpaIaThCs ¢ BEMIECTBAMU B MTOBCEIHEBHON KU3HU,

e  ONpENENATh BOBMOXKHOCTh MIPOTEKAHUS PEAKIUN HEKOTOPBIX MPEJCTABUTENIEH OPraHUYECKUX BEUIECTB C KUCIOPOIOM, BOJOPOAOM, METAIIAMH,
OCHOBaHUAMHU, I'aJIOTCHaAMU.

BblﬂyCKHHK MMOJYYMT BO3MOKHOCTD HAYYUTBCH:

° 6b108UAMDb U npoeepAntb IKCNEPUMERMAIbHO cUnome3bl O XUMUYECKUX ceolicmeax eeuiecnie Ha OCHoBe Ux cocmaesa u cCmpoernus, ux
cnocobrocmu ecnynams 6 XxuMuveckue peakyuu, o xapakmepe u npodykmax PA3TUYHBIX XUMUYECKUX peakuuﬁ;
° xapakmepuszoeanib eeujecmed no cocmaey, CmMmpoeruro u C@OIZCWZGCZM, ycmanasiuearom I’lpulluHHO'CfleaCWIBeHHble C6A3U MeDfC()y

OaHHBIMU xapakmepucmukamu eewecmea,



. cocmasisinib MOJEKYJIAIPHble U NOJIHble UOHHblE YPABHEHUA NO COKpau/;éHHblM UOHHbIM YPABHEHUAM,

. NPOSHO3UPOBAL CHOCOOHOCMb 8euecmsea NPOsEIAMb OKUCTUMENbHbIE UL B0CCHAHOBUMENbHbIE CEOUCBA C YUemoM cmeneHell
OKUCTIeHUsL D]IeMEHMO8, BX00SUUX 8 €20 COCMA8;

. COCMABIAMb yPAGHeHUs peakyuil, COOMeemcmayouux noc1e008ameibHOCMU NPespajeHull HeOp2aHU4eCKUx 6eujecms pasiuiHblx
KIACCO8;

. 8b10GUAND U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOMe3bl 0 Pe3VIbMamax 6030elUcmaus pa3iuyHblx haKkmopos Ha usMeHeHue cCKopocmu
XUMUYECKOU peakyuu;

. UCNOIb306aMb NPUOOPEeMEHHBLE 3HANUA 018 IKOIOSUYECKU SPAMOMHO20 NOBEOCHUS 8 OKpYcaloujeli cpeoe;

. UCNOIL308aMb NPUOOPEeMEHHBLE KNI0Uesble KOMNEMeHYUU NPU bINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3a0ad NO
UZYYEHUIO CBOUCMB, CHOCOD08 NOTYYUeHUs U PACNO3HABAHUS GeU eCME;

. 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECBAX U XUMUYECKUX NPOYECCax;

. KpUmu4ecku OmHoCUmsCs K NCe80OHAYUHOU UHDOpMayuu, HedoOpOCo8eCmMHOU peKiiame 8 CPeOCmEax Macco8ou uHgdopmayuu,

. 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL NO XUMUU 0151 NPAKMUYECKOU 0esimelbHOCHU Yelo8eKd;

. €030ar0m Mooenu u cxemul OJisl peueHUs Y4eOHbIX U NO3HABAMENbHbIX 3a0ad, NOHUMAMb He0OX0OUMOCHb COONI00eHUsI NPEONUCAHUL,

npeonazaemvix 8 UHCMPYKYUAX N0 UCHOIb30BAHUIO JIeKAPCME, CPeOCms ObIMOGOU XUMUU U OP.

Copaepixanue nporpaMmbl
Xumus 8 kiaace
(68 uacos, 2 yaca B He1eJI10)
HavajbHble MOHATHSA M 3AKOHbI XMMUU

Tena u BemectBa. CBOICTBA BEUIECTB. DTaJOHHBIC (PM3UYECKHE CBOICTBA BEIIECTB. Marepuanbl U MaTepuaioBefeHrne. Poib XUMUM B )KU3HU
coBpeMeHHoro obmiectBa. OTHOILIEHHE O0IIECTBA K XUMHU: XeMOPHITUSI U XeMOPOOHs.

Mertoap! m3ydyenus xumuu. Habmogenne. DxcniepuMenT. MoaenupoBanue. Mojienn MaTepraibHble U 3HAKOBBIC MM CHMBOJIBHBIE.

['a3pr. XKugkoctu. Teépable BemiecTBa. B3anMHbIe Nepexoibl MEXKIY arperaTHbIMH COCTOSIHUSIMH BEILECTBAa: BO3TOHKA (CyOsiuMarus) u
necyOIrManusi, KOHJICHCAIUS U UCTIApeHHE, KPUCTAIUTH3AIINS U TIJIaBIICHHUE.

dusnueckue sBjIeHUs. YUCThIe BelecTBa U cMecu. | oMoreHHbIe U rereporenssle cmecu. CMmecu razoo0pasHble, sxuakue u TBépabie. CrocoOs
pasieneHuss CMecell: TIeperoHKa, WM JUCTHIUIANNSA, OTCTanBaHWe, (WIBTPOBAaHWE, KPHCTALIM3AIMS WIH BBIIapUBaHUE. XpoMmaTtorpadgus.
[TpumeHeHue 3TUX crtocoOoB B 1aOOPAaTOPHON MPAKTUKE, HAa IPOU3BOJCTBE U B OBITY.

XUMHUYECKUE IEMEHTH. ATOMBI U MOJIEKYIIBL. [IpoCThie M CIIOKHBIE BemecTBa. AJIIOTPONHs Ha MpuMepe Kuciopona. OCHOBHBIE TIOJIOXKECHUS
aTOMHO - MOJIEKYJISIpHOTO yueHus. MoHbl. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUS.



3HaKu (CUMBOJIBI) XUMUYECKHUX 3JIeMeHTOB. MHpopMaius, KOTOPYIO HECYT 3HAKH XMMHUYECKUX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX
XUMHYECKHX dieMeHToB. [lepuonndeckas Tabmuia xumuaeckux 3nemMeHToB [1. M. MeneneeBa: KOpOTKOIIEPUOIHBINA U JUTMHHOTICPUOIHBIN BapUAHTHI.
[lepuons! u rpymimel. ['naBHas u nodouHas noArpynmnsl, Wik A- u b-rpynmnel. OTHOcHUTENbHASI aTOMHAs Macca.

Xumuyeckue ¢dopmynsl. UHAeKkeh u kodddummentsl. OTHOCHTEIbHAS MOJCKYJspHas macca. MaccoBasi JIOJII XUMHYECKOTO JJIEMEHTa B
coequHeHnu. Mudopmanus, KOTOpyI0 HECYT XUMUYECKUE (POPMYIIBL.

BanentHocts. CTpyKTypHBIE (GOpMYIIBI. XUMHUECKHE JIEMEHTHI C TOCTOSHHOW M TIEPEMEHHOMN BaJCHTHOCTHIO. BBIBOA (hOpMYyIIBI cCOeTMHEHUS
1o BasieHTHOCTU. OrmpenieneHne BaJeHTHOCTH XMMHYECKOTO 3JieMeHTa o (opmyse BemectBa. CocTaBieHUe Ha3BaHUM COCAMHEHUM, COCTOSIIMX M3
JBYX XUMUYECKHUX 3JIEMEHTOB, M0 BAJICHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.

Xumuueckue peakuuu. PeareHTel 1 poAyKThl peakuuu. [Ipu3Haku XuMUYecKuX peakuuid. Y cloBUsl UX IPOTEKaHUs U MpeKpamieHus. Peakiumn
ropeHus. DK30TePMUUYECKUE U IHAOTEPMUUYECKUE PEAKIIHH.

3aKOH COXpaHEHMsI MacChl BelIecTB. XuMHUueckue ypaBHeHHs. CocTaBieHHE XUMHUYECKHX ypaBHeHUW. MHbopmarus, KOTOpyr HECET
XMMHYECKOE YPABHEHHE.

Krnaccudukanus XuMUYECKUX PEaKIMil M0 COCTaBy W YMUCIY PEareHTOB M MPOIYKTOB. THUIBI XUMHYECKHX peakuuid. Peakium coenuHeHus,
paszioxkeHus, 3amellenus u oomena. Karanuzaropsl u karanus.
JdeMoHcTpamun

 Koutekuyst MarepraioB M U31€IUI U3 HUX.
e Mozenu, ucnoibs3yeMble Ha ypokax (PU3MKH, OMOJIOTUH U Teorpaduu.
e OOBbEMHBIE U IAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XMMHUUECKHUX BEIIECTB.
e Mozenu KpUCTAIIIINYECKUX PELIETOK.
o CoOupanue npudbopa Juisl MOJIy4EHHUs ra3a v MPOBEPKa €ro Ha TePMETUYHOCTb.
» Bosronka cyxoro nbpja, ioga nim HapTaauHA.
e ArperaTtHble COCTOSIHUSI BOJIBI.
o PaszneneHne AByX HECMEIIMBAKOIIUXCS KUAKOCTEN C IIOMOILBIO IENUTEIbHOW BOPOHKH.
e luctusisitop u ero padoTa.
e YcraHoBKa JUIsl puiabTpoBaHus u €€ padboTa.
e YcTaHOBKa /17151 BRITapuBaHus U €€ padoTa.
o Kosexiust 66ITOBBIX IPUOOPOB 7151 PUIBTPOBAHUS BO3/AyXa.
o Paznenenue kpacsiuero BeuiecTa (omacrepa ¢ MoMoIbo OyMaXKHOU XxpomaTorpaduu.
e Mojienu ajuloTpONHbIX MOAU(UKALUE YTIepoia U Cephbl.
e [Tonyuenue o30Ha.
« Hoprpets 1. 5. Beprennyca u JI. . Menneneesa.
o KopoTkoneproaHslil 1 JIMHHONEPUOAHBIN BapuaHThl [leprnonnueckoit cucremsl Jl. . Menaeneesa



» KoHCTpyHpoOBaHue apOCTEPKHEBBIX MOJEIEH MOJIEKY.
e Anmmapar Kunma.
e Paznoxxenue 6uxpomara aMMOHUS.
e ['opeHue cepbl 1 MarHUEBOM JICHTHI.
e [Toptperst M. B. JlomonocoBa u A. JI. JlaByasne.
e OMBITHI, WJUTIOCTPUPYIOIIKUE 3aKOH COXPAHEHUSI MACChI BEIIECTB.
e Topenue docdopa, pacTBOpeHHE MPOIYKTa TOPEHUS B BOJI€ U UCCIIEOBAHNE MTOJyYEHHOTO PACTBOPA JIAKMYCOM .
e B3auMopencTBue CoNSIHON KUCIOTHI C IUHKOM.
e Tlonyuyenue ruapoxcuaa meau(Il) u ero paznosxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONBITHI

O3HakOMJIEHHE ¢ KOJUIEKLIHEN 1a00paTOPHOM MOCYbI.

ITpoBepka mpubopa AJis MOJIy4eHHUs: Ta30B HA TePMETUYHOCTD.

O3HakOMJIEHHE ¢ MUHEpaJaMH, 00pa3yOIUMH IPAHHUT.

[IpuroroBneHue reTepoOreHHON CMECH MOPOILIKOB CEPhI U JKEJI€3a U UX Pa3CIICHHE.
B3aumopeiicTBue pacTBOpOB XJIOPUIOB U MOJIUIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBUE C CEPHON KUCTOTOMA.

B3anMopeicTBre pacTBopa coibl ¢ KUCIOTOM.

IIpoBepka 3aKOHa COXpaHEHUs MAacChl BELLIECTB HAa IPUMEPE B3aUMOJCHCTBUS IENOYN U KHCIIOTHI.
[TpoBepka 3aKoHa COXpaHEHUSI MACCHI BEIIECTB HAa MPUMEPE B3aUMOJICUCTBUS MIEN0UH U coiu xxkenesa (I1I).
PaznoxeHnue nepokcuia BOAOPOAA ¢ MOMOLIbIO okcuaa mapranua (IV).

3amelleHue KeIe30M MEIU B METHOM KYyTIOpoce.

©oN T ~wWDNRE

o
= o

IIpakTnyeckune padorTnl

1.  3HaKOMCTBO C JJabopaTopHBIM 0OOpymoBanueM. [IpaBuiia TeXHUKH 0€30MaCHOCTH TP paboTe B KaOMHEeTe XUMHUH. HexoTopbie BUABI
pabor.
2.  AHanu3 moYBbI

Baskneiilue npeacraBuTe/in Heoprannyeckux Bemects. KosimuecTBeHHbIE OTHOIIEHUS] B XUMHU
CocraB Bo3ayxa. [lonsaTue 06 00BEMHOM 107I€ KOMIIOHEHTa MPUPOTHON Ta30BO cMecH — Bo3ayxa. Pacuér 06bémMa KOMIIOHEHTA ra30BOM
CMECH TI0 er0 00bEMHOII 10J1e U HAa000pOT.



Kucnopoa. O3o0u. Ilonydenue kucnopona. Cobupanue 1 pacrno3HaBaHHe KUCIOpoAa. XUMUYECKHE CBOWCTBA KMCIOPO/a: B3aUMOAEHCTBHE C
MeETaJlJIJaMH1, HEMETaJlJIaMU U CIIOKHBIMU BelecTBamu. [Ipumenenue kucinopoaa. Kpyrosopor kucioponaa B Ipupoe.
Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHJIOB 110 UX popmynam. CoctaBineHue GopMys OKCUAOB O UX Ha3zBaHMAM. [IpencraBurenu okcuaoB: Boja u
YIJIEKUCIIBIN T'a3, HETalEHAast U3BECTbh.
Bogopon B npupone. dusnueckne 1 XUMAYECKUE CBOWCTBA BOAOPOA, €r0 MOJIyYeHUE U IPUMEHEHHE.
Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabmumna pacrBopumoctu. ConsiHast M cepHast KUCIOTHI, UX CBOMCTBA U
IIPUMCHEHHE.
Comnn, ux coctaB u Ha3BaHUA. PacTBopuMocTh coneld B Boje. [IpencraBurenu coseii: Xsopua HaTpusi, kKapooHat HaTpus, Gocdar KaabIus.
ITocrosinnas ABoragpo. Komndectso Bemectsa. Monbs. MomnspHas Macca. KpaTHble eqMHHIIBI M3MEPEHUSI KOJIMYECTBA BEIIECTBA —
MUJUIMMOJIb ¥ KWJIOMOJIb, MAJUIMMOJIIPHAs. ¥ KMJIOMOJISIPHASI MacChl BEILIECTBA.
Pacy€rhl ¢ ncrosb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSIHHAs ABOTagpoy.
3axoH ABorajipo. MomnsipHblii 00bEM razoo0pasHbIx BemecTB. OTHOCUTENbHAS IIOTHOCTh OJHOIO T'a3a [0 IPyroMy.
KpartHble eAMHUIBI U3MEPEHUS — MUUTUMOJISIPHBINA M KMJIOMOJIIPHBIN 00beMbl Ia3000pa3HbIX BEIIECTB.
Pacuérsl ¢ nconb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «MOJIIPHBIA 00bEM Ia30B», «IIOCTOSTHHAsT ABOragpoy.
Pacuétsl ¢ ncnonab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIM 00BEM razoBy, «4MciI0 ABOTapoO».
I'unpocepa. KpyroBopoT Boasl B ipupoae. PU3nueckre U XUMUUECKUE CBOMCTBA BOJIbl: B3aUMOJICHCTBUE C OKCUIAMH.
OcHoBanus, ux cocras. PacTBOpUMOCTh OCHOBaHUH B BoJ€e. MI3MeHeHne okpacku MHIMKATOPOB B IEN04YHOU cpene. [IpencraBureny menoyei:
THJIPOKCH/IBI HATPUS, KNS U KaJIbIHS.
PactBopurens u pactBopénHoe BewecTBo. PactBopsl. PactBopenue. ['uaparsl. MaccoBas 107151 paCTBOPEHHOIO BelecTBa. Pacuérel, cBsA3aHHbIE
C MCIIOJIB30BAHUEM ITOHATHS «MaCcCOBas JOJISI PACTBOPEHHOIO BELIECTBAY.
JdemoncTpanuu

° OHpeI[eJ'IeHI/Ie COACPIKaHHUA KUCIIOpOJa B BO3JYyXE.
° HOHy‘leHI/IC KHCJIOpOJa PA3JIOKCHUECM IICpMaHIraHaTa KaJIud U IEPpOKCUa

BOJIOPOJA.

o CobupaHue METOJJIOM BBHITECHEHUS BO3/IyXa U BOJIBL.

e Pacrio3HaBaHue Kuciopoaa.

 ['openue maruusi, xenesa, yris, cepsl 1 pocdopa B KucCIOpo/Ie.
o Konnekuust okcuaos.

e [Tonyuenue, coOupanue u pacrmo3HaBaHHUE BOJOPO/IA.

e ['openue Boopoa.



 BzaumopeiictBue Bogoposa ¢ okcuaom meau(1l).
o Kosnnekuust MUHEpanbHbBIX KUCIIOT.
e [IpaBui0 pa3daBieHus CEPON KHCIOTHI.
o Komnekuus conei.
e Tabnuiia pacTBOPUMOCTH OCHOBAHHM, KMCJIOT U COJIEH B BOJIE.
o Hekoropsie MeTasuibl, HEMETAJIBI M COSIMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
e Mopenp MOJSIpHOTO 00BEMA Ta3000pa3HbBIX BEIIECTB.

JlaGopaTopHbIe ONBITHI

12. IlomyTHEHME U3BECTKOBOM BOJBI IIPH IPONYCKAaHUU YIIIEKHUCIIOTO rasa.

13. Ilomy4yeHue BOAOPOAA B3aUMOACHCTBUEM LIUHKA U COJISHON KUCIIOTBHI.

14. Pacrio3HaBaHHWE KHUCIIOT UHIUKATOPAMHU.

15. 3MeHeHHE OKpacKy MHAMKATOPOB B LIEJIOYHOM CpEJE.

16. O3HakOMIIEHHUE C IpenapaTaMy JOMAIIHEN WK HIKOJbHOM alTeyKu — pacTBOpaMH MEPOKCUAA BOJOPOJIa, CIIMPTOBONW HACTOWKH HOJa U
HAaLIATBIPHOI'O CIIUPTA.

IIpakTnyeckune padoTnl

3. Tlonyuenue, coOMpaHue U paclio3HaBaHUE KHCIOPOa.
4.  TlomydeHue, coOupaHue U pacro3HaBaHUEe BOJOPOJA.
5. IIpuroroBiieHHE PaCTBOPOB COJIEM C UX 3aJaHHOM MacCOBOM J0J€EH.

OcHOBHBIE KJIacChl HEOPraHu4YecKkux coequHenuii O6o0eHne cBeeHni 00 OKCHIax, UX Kiaccu(PuKauu, Ha3BaHUAX U

cBoiicTBax. CriocoObl MOMy4eHUsI OKCH/IOB.

OcHoBaHus, X KiaccuuKaius, Ha3BaHUS U CBOWCTBA. B3auMoaelcTBUE C KUCIOTaMH, KUCIOTHBIMH OKCHJAMU M COJIAMH. PasnoxeHue
HEPAaCTBOPUMBIX OCHOBaHMMH. CIIOCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnotsl, wux knaccupukanusd u Ha3BaHus. OOmMe XHWMHUYECKHME CBOMCTBA KHUCJIOT. B3amMopelcTBHe KHUCIOT € MeTaJlJIaMH.
DNEeKTPOXUMHUYECKUH Psi/l HAPSHKEHU MeTaluioB. B3anuMmoelicTBre KUCIIOT ¢ OKCUaMU METaJIOB.
B3anmopeiicTBre KUCIOT ¢ OCHOBAHUSIMA — PEAKIMs HeUTpan3aunn. BzauMoaencTBue KUCoT ¢ COJISIMU. [Tonyuenne 6ECKUCIOPOTHBIX
U KHCIIOPOJCOAECPKAIINX KUCIIOT.

Comm, ux kinaccudukanus u cBolicTBa. B3anmosencTBre coneit ¢ MetaiamMu, 0COOEHHOCTH 3TUX peakiuii. BzauMoaeiicTBue coseit ¢ COMsIMH.

['eneTnueckue psabl MeTaia U HeMeTauia. ['eHeTndyeckas CBsi3b MEXKY KlacCaMi HEOPraHUYECKUX BEILIECTB.



JlaGopaTropHbie ONBITHI

17. BsauMmonelcTBHE OKCHUIA KaJILIHI C BOIOH.

18. TlomyTHeHHE U3BECTKOBOU BOJBI.

19. Peakuus HEUTpaJIM3aLHH.

20. Tlonmyuenue ruapoxcuna meau (II) u ero B3aumoericTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau (Il) mpu marpeBanuu.
22. Bs3auMopaeHcTBUE KMCIOT C METaJNIAMH.

23. B3auMopaeicTBHE KHCIOT C COJISMH.

24. (O3HaKOMIJIEHHE C KOJUIEKIIMEN COJIEH.

25. BsaumopeiictBue cynbdarta meau(Il) ¢ xemnezom.

26. B3aumopelicTBue coyieil ¢ COJISIMHU.

27. T'enermdeckas CBsI3b HA IPUMEPE COCIUHEHUN MEJIN.

IIpakTnyeckue padornl
6. PemieHue sKkcriepMMEHTalIbHBIX 33/1a4.

Ilepuoauyeckuii 3axoH U Ilepnoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. 1. MeHnaesieeBa U CTpOeHHE aTOMA

EcrecTBeHHBIE CeMEWCTBA XUMHUYECKUX DIIEMEHTOB: IIEJI0YHbIE M IEJIOYHO3EMEIbHBIE METaJUIbl, TaJloTeHbl, HHEPTHbIE (OJIaropoaHbIe)

ra3el. AM¢poTepHOCTb. AM(DOTEpHBIE OKCUIBI U THIPOKCH IbI. KOoMITIEKCHBIE COMU.

Otxkpsitue J. . Menneneesbim Ilepuonnueckoro 3akona u cozganue uM Ilepruoandeckoi CUCTEMbl XUMUYECKUX JIEMEHTOB.

AToOMBI Kak (popMa CyIIECTBOBAHUSI XUMUYECKUX 1€MEHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUH aTOMOB. JloKa3aTeslbCcTBa CI0KHOCTH CTPOSHUS
atromoB. OnbIThl Pesepdopaa. [lnanerapHas Mosienb CTpoeHUs aTOMa.

CocTaB aTOMHBIX AJ€p: POTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAas Macca. B3auMOoCBsI3b MOHATHH «TIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS
aTOMHasi Maccay.

Mukpomup. OnekTpoHsl. CTpoeHHE HIIEKTPOHHBIX YPOBHEH aTOMOB XUMHYeCKHX 3y1eMeHTOB NoeNe 1-20. Ilonste o 3aBeplieHHOM
JJIEKTPOHHOM YpPOBHE.

N3ortonbl. @usnyeckuit cmpicn cuMBovku [leproauueckoii cucremsl. CoBpeMenHass GpopmynupoBka [lepuoanueckoro 3akoHa. M3menenus
CBOWCTB 3JIEMEHTOB B NIEPUOJIAaX U TPYIINax, KaKk PYHKIUS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKaA JIEMEHTa-MeTaJUIa U 3JIEMEHTa-HEMETala 10 UX MOoJokeHuto B Ilepuoanueckoil cucteMe Xxumudeckux snemeHToB Jl. M.
Meneneesa.



JdemoHcTpauuu

e Paznmuunbie hopMBbI TAOIHI] TEPUOTUIECKON CHCTEMBI.

e MonenupoBanue noctpoenus [lepuonnueckoit cucremsl [. 1. Menneneena.
e MoJie aTOMOB XUMHUYECKUX DJIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 IEpPHOI0B

JlaGopaTopHble ONBITHI.
28. Tlonmyuyenue am(pOTEpHOro THIPOKCHIA U UCCIIEI0BAHUE €T0 CBOUCTB.

XuMnyeckas cBsizb. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

HonHas xumuueckasi cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMU METAJIOB U HeMeTauioB. Cxembl 00pa30oBaHUs MOHHOM CBA3M JJs1 OMHAPHBIX
coenuHeHUil. MOHHBIE KpHUCTAIUTMUECKUE PEMIETKH U (PU3UYECKHE CBOMCTBA BEIIECTB C TUM THIIOM pemeEToK. [loHsTHEe O (OpMYNIbHON eauHHIe
BELIECCTBA.

KoBasleHTHasts XuMHYecKas CBs3b. OJJEKTPOHHBIE U CTPYKTypHbIe (opmynbl. KoBameHTHas HemossipHas cBs3b. Cxembl 00pa3oBaHHs
KOBQJIEHTHOM CBS3M JUIsI OMHApHBIX COeIUHEHUH. MONeKynspHble U aTOMHbIE KPUCTAJUIMYECKHE PEeIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM
pEUIETOK.

DNeKTpoOTpULATENbHOCTh. P anekTpoorpunarensHoctd. KoBaneHTHass mojsipHas Xumudeckas cBs3b. Junons. Cxembl o0pa3oBaHus
KOBAJICHTHOM MOJIAPHOW CBSI3U U1 OMHApHBIX COeNMHEHUN. MoJeKkynspHble U aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA BEUIECTB C 3TUM
THUIIOM PELIETOK.

Mertannndeckas XUMUYeCKasi CBsSI3b M MeTalIMdeckas Kpucraminyeckas pemérka. CBoicTBa BEUIECTB C ATHM TUIIOM pemérok. Enunas
[IPUPOJAa XUMUYECKUX CBI3EH.

Crenenp okucineHusi. CpaBHEHUE CTENEHU OKMCIEHHUS U BajeHTHOCTH. [IpaBuna pacuéra cremneHel okucieHUs MO GopMyliaM XUMHUYECKUX
COCJIMHECHUM.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiiy. Onpe/esieHne CTerneHel OKUCIEHUs A 3JIEMEHTOB, 00pa3yloIlIyuX BEIIEeCTBA pPa3HbIX KJIaCCOB.
Peakiium mMoHHOrO OOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENb M BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBIICHHE.
CocraBrieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METO/IOM 3JIEKTPOHHOT0 OaaHca.

JleMoHCTpanuu

e Buneo pparments! u ciaiinbl «MloHHAsE XUMUYECKast CBSI3b ».
o KoJutek1ist BEMECTB ¢ MOHHOU XMMHYECKOM CBS3bBIO.
e Moiesii HOHHBIX KPUCTAIUIMYECKUX PELIETOK.



e Buneodparments! u cnaiiapl «KoBaneHTHasIXUMUYECKas CBS3bY.

o Kosutekuyst BelecTB MOJIEKYJIIPHOTO U @aTOMHOI'O CTPOEHHMSL.

e Mozenu MOJEKYJISIPHBIX U ATOMHBIX KPUCTANIMYECKUX PEIIETOK.

e BuneodpparmenTs! u cnaiinpl «MeTanueckasi XMMHUYECKasi CBSI3b.

e Komnexkuus «MeTaibl ¥ CILUIaBbD».

» BzaumopeiicTBre IMHKA C CEpOH, COMSTHOM KUCIOTOU, XjtopuaoM meau (11).
e ['opeHue Maruusi.

. B3anmopnencTre XJI0pHOU U CEpOBOLOPOIHON BOJBI.

JlaGopaTopHbie ONBITHI
29. H3roroBieHue MOJIEIH, WILTFOCTPUPYIOIICH CBONCTBA METAJUIMYECKOM CBSI3U

Coaep:xaHnue nporpaMmal
Xumus 9 kjaace
(68 uacos, 2 yaca B HeJI€eJII0)
IToBTOpEeHue u 06001IeHUE cBeleHNU 10 Kypcy 8 kiiacca

bunapnsie coenqunenus. OKcHIbI coneodpasyroliue u HeconeoOpasyromme. ['uapokcuipl: ocHoBaHUs, aM(poTepHbIe, KUcIoThl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o011eHne CBeAeHH 0 XUMUYEeCKUX peakiusax. Knaccupukanusa XUuMHUECKUX PEAKIIHA M0 pa3lTuYHbBIM OCHOBAHUSIM: COCTABY U YHCITY
pearupyromux 1 o0pa3yroluxcsi BEMIECTB, TEIUIOBOMY (P (HEKTy, HAlIPaBICHUIO, U3MEHEHHUIO CTETICHEW OKHCIICHUS SJIEMEHTOB, 00pa3yIOIIUuX
pearupyrolue BenecTsa, (hase, HCIOIb30BaHUIO KaTalnu3aTopa.

[TonsiTHE O CKOPOCTH XUMHYECKOU peakiuu. DakTophl, BIUAIONIME HA CKOPOCTh XUMUUYECKHUX PEAKIIU: MPUPOJIa pEarupyroiux BEIIecTB, UX
KOHIIEHTpalus, TeMIIepaTypa, Ioaab CONPUKOCHOBEHUS, HATMUueE Kartanuzaropa. Katanus.

JdemMoHcTpanuu
o O3HaKOMJIEHHE C KOJUIEKIIMIMH METAJIOB U HEMETAJUIOB.
. O3HakoMIIEHE ¢ KOJUIEKITUSIMH OKCHIIOB, KMCJIOT M COJIEH.

e 3aBHCHUMOCTH CKOpPOCTH XUMHYSCKOMN pCaKknun OT HPpHUPOABLI PCATUPYIOIIUX BCIICCTB.
e 3aBHCHUMOCTH CKOpPOCTH XHUMHYISCKOMN PC€aKK OT KOHOCHTpAUWH pCarupyromux BEIICCTB.
° 3aBUCHMOCTD CKOpPOCTH XUMHUYECKOH pCaKknuu OT IIomaan

COTPUKOCHOBEHHUSI PEarupyONInX BEIIECTB («KKUTISIIUN CIIOI»).



e 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH peakluy OT TEMIEPaTyphbl pearupyroiinux BEIIecTB.
JlaGopaTopHbIe ONBITHI

B3anmoaeiicTBre aMmMuaka U XJ0pOBOJIOPOIA.
Peakuus HeWTpanuzanuu.
Habmronenue ternoBoro 3¢ ¢dexra peakiuy HeHTpaIn3aiuy.
B3aumogeiicTBue cepHoi KucioThl ¢ okcuaoM meau (I1).
PasnoxxeHne nepokcuia BoI0po/Ia ¢ TOMOIIBIO KaTalla3bl KapTodens
3aBUCUMOCTh CKOPOCTU XMMUYECKON PEaKLUU OT MPUPO/Ibl PEArNPYIOIIHNX BEIIECTB HA IPUMEPE B3aMMOJIEHCTBHS paCTBOPOB
TnocynbcpaTa HATpHs U XJopuja 6apusi, THOCYJIb(aTa HATPUS U COISTHOM KUCIIOTHI.
7.  3aBHCHUMOCTbh CKOPOCTH XMMHUYECKOHN PEaKIUu OT MPHUPOJIbl METAJIJIOB ITPU UX B3aUMOJICHCTBUU C COISTHOM KMCIIOTOM.
8.  3aBHCHMOCTb CKOPOCTH XMMHYECKOW pEaKIMH OT MPUPOIbI KUCIOT MPH B3aUMOJICHCTBUH UX C HKEIIE30M.
9. 3aBHCHMOCTb CKOPOCTH XMMHYECKOI peaKUu OT TEMIIEPATYypPHI.
10. 3aBHUCHUMOCTBH CKOPOCTH XMMUYECKON PEaKIUU OT KOHIIEHTPAIIH.
11. 3aBUCHUMOCTBH CKOPOCTH XMMUYECKON PEaKLUU OT IUIOIIAJN CONPUKOCHOBEHUS PEarupyrolInuX BEIIECTB.
12. 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEAKIIUU OT KaTaau3aropa.

okl wbnE

XuMH4YeCcKHe peakuii B PAaCTBOPAaX JIEKTPOJIUTOB

[TonsiTHe 00 SJEKTPOIUTUYECKON AMCCOIHAIMH. DNEKTPOJUTHI M HEINIEKTPOIUTH.. MexXaHH3M TUCCOLHUAIUU SJIEKTPOIUTOB C PA3TUYHBIM
xapakTepoM cBsi3u. CTENeHb DJIEKTPOIUTHIECKON nuccormanui. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TOJOKEHHS TEOPUHU IIEKTPOTUTHUECKON nucconnanuu. Knaccudukamnmst HOHOB U UX cBoMcTBa. KHCIOTHI, OCHOBaHUS U COMH Kak
AIEKTPOJUTHI. VX Kitaccudukanus u TuccoIuanusi.

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: M3MEHEHHE OKpPAaCKW WHAMKATOPOB, B3aMMOJCHCTBHE C METaNIaMH, OKCHJIAMU U TUIPOKCHUIAMHU
METaJUIOB U COJISIMU. MOJIEKYJIsIpHbIE U MOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPABHEHHS PEaKIUH.
XUMHUYECKU CMBICIT COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIINI MEXY SJIEKTPOIUTAMH 10 KOHUA. P/l akTHBHOCTH METAJLJIOB.

OOmMe XMMUYECKHE CBOMCTBA IEIOYEH: B3aMMOJIEHCTBUE C KHUCIIOTAMH, OKCHIAAMHM HEMETAIJIOB, coyisaiMu. OOIue XMMUYECKHE CBOMCTBA
HEpPacCTBOPUMBIX OCHOBAHHI: B3aMMOJIEUCTBUE C KUCIOTAMHM, Pa3JI0KEHHUE MPU HarpeBaHUU.

OO6mue XMMHUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJIIMU M MeTaJlllaMu. B3aumMoeicTBUe KUCIBIX
coJIeH CO IIeI0YaMHu.

IMunponus, kak 0OMEHHOE B3aMMOJICHCTBHE CONel ¢ BOAOW. [ MapOIn3 COMM CHIIBHOTO OCHOBAHUS U ClIa00W KUCIOTHI. [ uaponus comu cnaboro
OCHOBaHHMS U cuiibHOU KucaoThl. [lkama pH.



CBoiicTBa KUCJIOT, OCHOBAaHUN, OKCUJOB U COJIEM B CBETE TEOPUU SJIECKTPOIUTHUYECKON TUCCOLMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuui.
JdemoHcTpanmu.

e VcnipiTaHre BENIECTB U UX PACTBOPOB HA ANEKTPONPOBOIHOCTD.

e 3aBUCHUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIUH.
e JIBU>KE€HUE OKPAIICHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.

e OmpeniesieHre xapakTepa cpeiibl B pacTBOpax COJeH.

JlaGopaTopHble ONBITHI.

13.  uccouunanus ciaalblxX 3JEKTPOJUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
14. M3meHeHue OKpacKy MHIUKATOPOB B KUCIOTHOU Cpeae.

15. Peaknus HelTpanu3aluy pacTBopa IENOYH Pa3IuYHbIMU KUCIOTaMHU.
16. Ilomyuenue ruapoxcuaa Meau (II).u ero B3aumonelicTBre ¢ pa3IuYHbIMU KUCIOTAMU.
17. BzaumojaeHCTBUE CHIIBHBIX KUCIOT ¢ okcuaoM meau (I1).

18-20. B3aumopeicTBHE KHCIOT ¢ METAJUIAMH.

21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. IlomyuyeHue CTyIHSI KPEMHUEBON KHCIIOTHI.

23. KauecTBeHHas peakiys Ha XJOPH] - WIH CyIb(PaT-HOHBI

24. VI3MeHeHHe OKpacKH MHJIWKATOPOB B LIEJIOYHOU cpele.

25. BsamMopencTBre MIEN0YEH C YIVIEKUCIBIM Fa30M.

26. KauecTBeHHas peaklys Ha KATUOH aMMOHHS.

27. Tlomyuenue runpokcuaa menu (II) u ero pasnoxxenue.

28. BzaumogeiicTBre KapOOHATOB C KUCIOTaMH.

29. Tlomyuenue runpokcuna xenesa(Ill).

30. BszammopeiicTBHe xemne3a ¢ pacTBopoM cynbdata meau (11)

IIpakTnyeckune padorTnl

1. CBoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJIOB U COJICH B CBETE TCOpHUU Z-)HeKTpOJII/ITI/I‘{CCKOﬁ Jucconuany 1 OKUCJIUTCIIBHO -
BOCCTaAaHOBHTCIIbHBIX peaKuHﬁ



HeMeTa/uuibl M UX COeIMHEHUS

CrpoeHne aTOMOB HEMETAJUIOB U UX HojoxkeHue B llepumonnueckoil cucreme. Psa anexrpoorpuuarensHocTH. Kpucrammmdyeckue pemérku
HEMETAJJIOB — MPOCTHIX BemllecTB. Aiorponust U e€ npuynHbl. Ousnueckue cBoiicTBa HemeTauioB. OOmIMe XMMHUYECKHE CBOMCTBA HEMETAJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

lNasiorensl, cTrpoeHue MX aTOMOB M MOJEKyl. DPU3MYECKHME M XMMHUYECKHE CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTHM WM3MEHEHHs CBOMCTB
rajJIor€HOB B 3aBUCUMOCTH OT UX mosiokeHus B Ilepuoauueckoit cucreme. HaxoklieHue rajioreHoB B NPUPOAE U MX IOJydyeHUE. 3HAUYE€HUE U
MIPUMEHEHHUE TaJOre€HOB.

["amoreHoBOIOPOABI M COOTBETCTBYIOLME UM KHUCJIOTHI: IUIABUKOBAas, COJIAHAsA, OpOMOBOJOpOJHAs, HOI0BONOpoAHAs. [amoreHumsl.
KauecTBeHHBIE peakIiK Ha raloreHuA-uoHbL. [IpMeHeHrne coeIuHEHM raloreHOB U UX OMOJIOTHYecKas poib.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupoae u €€ mnojaydeHue. AJUIOTPONHbIE MOAU(UKAIIMU CEPbl U WX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ NPUMEHEHUE.

CepoBoIOpO/I: CTPOCHHUE MOJICKYIbI, (PU3NIECKUE U XUMHUECKUE CBOMCTBA, MOJTy4YeHue u 3HaueHune. CepoBogopoHas kuciota. Cynbpuasl u
uX 3HaueHue. JlroMuHODOpHI.

Oxcup cepsr (IV), cepaucrast kucnora, cyabGuTsl. KauecTBeHHas peakius Ha CylIb(pHUT-HOH.

Oxcun cepsl (VI), cepnas kucinora, cynbdarsl. Kpucramioruaparsl. KauectBenHas peakuus Ha Cynbhar-uoH.

CepHasi KHCIIOTa - CUIIBHBIN 37eKTPOIUT. CBOMCTBA pa30aBIEHHON CEPHOM KUCIOTHI, KAaK TUITHIHOW KUCIIOTHI: B3aUMOJICHCTBUE C METAJLIAMH,
OCHOBHBIMH U aM(OTEpHBIMU OKCUIAMH, OCHOBAHUSAMHU U aM(POTEPHBIMU THIPOKCHIaMU, colsiMu. KauecTBeHHas peakius Ha Cyab(haT-uoH.

OO01mast XxapakTepucTHUKa 31eMEHTOB VA-Tpynmbl. A30T, CTpO€HUE aToMa M MOJIEKyJbl. DU3ndyeckrue U XMMHUYECKUE CBOMCTBA U MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €ro ONoIoruIecKas poib.

AMMUak, CTpoeHUe MOJIEKYJbl U (pu3nveckre cBOMCTBAa. AMMMayHas BOJA, HAIIATBIPHBIM CIUPT, FHApPAT aMMHaka. JJOHOPHO -aKlenTOpPHBIHI
MeXaHU3M 00pa3oBaHMs KaTMOHA aMMOHUs. BoccTaHoBUTeNbHBIE cBOMCTBA amMmmHaka. Coll aMMOHUSL M UX NpuMeHeHue. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuipl a30Ta: HecoaeoOpa3yoIue U KUCIOTHbIE. A30THCTasi KUCIIOTa M HUTPUTHL. A30THasi KMCIIOTa, €€ MolydeHue U cBoiictBa. Hurparsl.

®docdop, crpoerne aroma u amnorponus. Dochuner. Pochun. Oxcun dhochopa(V) u oprodhochopnas kucnora. Docdarel. PocopHbie
ynoopenusi. THCEeKTHIIHIBI.

OOmas xapakTepucTuka 37aeMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, IMPOCTBIX BEIIECTB U COEIWHEHHWH B 3aBUCHUMOCTH OT
MOJIOXKEHUS 37IeMeHTOB B [lepuoandeckoil cucteme. Yriepoa. AIOTpOmHbIe MOAU(MUKAIIUN: anMa3, rpaduT. AMOPQHBIN YIIepoa U €ro copTa: caxa,
aKTUBUPOBAHHBIN yrojb. AfcopOrus. XuMHUecKue cBoiicTBa yriepoaa. Kokcoxummuueckoe Ipou3BOJACTBO U ero npoaykuus. Kapousl.

Oxkcun yrinepona(Il): crpoenue Momexynbl, moiydeHue u ero cBorctBa. Oxcupn yriaepona(IV): crpoeHune MOJIEKYJbI, TOJYYCHHE W €T0
cBoMcTBa. YTosibHas KucioTa. Cou yrojibHOM KUCIOTHI: KapOOHAThI ¥ THAPOKapOoHaThl. TeXHUUecKas U MUIIeBas coja.

Heoprannueckue u opraHmdeckue BEIIECTBA. YTJIEBOAOPOJIbl. XUMUYECKOE CTPOCHHE OPraHMYECKHX BEIIECTB, KaK MOPSJA0K COEAMHEHUS
aTOMOB B MOJIEKYJIE IO BAJIEGHTHOCTH.



Mertan, 9TaH, Kak IMpeAeibHbIe YIIEBOIOPOAbl. ODTWJIEH U aleTWICeH, KaK HeNpeAeNbHble (HEHACHIIICHHbIE) YIIIEBOAOPOIbl. ['opeHue
yriaeBonopoaoB. KauecTBeHHbIE PEaKIIMN Ha HENPEAEIIbHbBIE COEAUHEHMUS.

DOTUJIOBBIN CHHPT, €ro MOJy4eHHe, IPUMEHEHUE U (pu3nonorunyeckoe aeictaue. TpéxaToMHbli cnupT riaunepul. KauecTBeHHast peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI. Y KCYCHAs - IPEJICTABUTENb KJIacca KapOOHOBBIX KUCIIOT.

Kpemnnii, ctpoeHue ero atoma u cBorictBa. Kpemuuii B mpupoje. Cunuiuas! 1 cunad. Oxenn kpemuus(1Y). Kpemauesas kuciiora u e€ comu.

[TpousBoCcTBO cTekIa U IeMeHTa. [IpoayKIus CUIMKATHOW MTPOMBIIIIICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.
OnTHyeckoe BOJOKHO.

Hewmeramnsl B mpupoe. @pakuroHHas eperoHka )KUIKOT0 BO3yXa KaK CIoco0 MOIydeHHs KUCIopo/a, a30Ta, aprona. Ilomydenue gocdopa,
KpeMHUs, XJI0pa, Hojaa. DIEKTPOIU3 pacTBOPOB.

[TosrydeHnne cepHO# KUCIIOTHI: CBIPhE, XUMHU3M, TEXHOJIOTHUECKAsT CXeMa, METO] KUTISAIIETO CJIOs, IIPUHITUIIBI TETUIO00OMEHA, IPOTUBOTOKA H
uupkynsauu. Oneym. [Ipon3BoIcTBO aMMuaka: ChIpbE, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa.

JdemMoHcTpanuu

o Koleknus HeMeTauioB.

o Mogenu KpUCTaUIMYECKUX PEIETOK HEMETAJIIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
e O30HaTOp U NPUHLHUIIEI €r0 pabOTHI.

o T'opeHune HEMETAIIIOB - MPOCTHIX BEIIECTB: Cephl, pochopa, JPEBECHOTO YIIIS.
e OO0pas3Lbl raJIoTeHOB - MPOCTHIX BEIIECTB.

e BszamMopnelicTBHE TaJIOTEHOB C METAJIIaMHU.

o BriTecHenue xsiopa OpoMoM min foJja U3 pacTBOPOB UX COJIei

o Komteknus npupoaHbIX COEAMHEHUH XJIOPA.

o B3saumoneiicTBue cepsl ¢ METaNIAMH.

o ['opeHue cepbl B KHCIOPOAE

o Komnekus cynbuaHbIxX py.

o KauecTBeHHas peakius Ha Cylb(uI-uoH

e OO0eclBeurBaHNE OKpAILIEHHBIX TKaHEH U I[BETOB CEPHUCTHIM I'a30M.

o B3saumopeiicTBue KOHIEHTPUPOBAHHONW CEPHOM KUCIOTHI C MENIBIO.

e OOyrnuBaHHe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHON KUCIIOTOM.
o JImarpamma «CocTaB BO3IyXan.

e Buneodparmentst u cnaiiasl «lItuubn 6azapbi».

e Tlonydenue, coOupaHue U pacro3HaBaHUE aMMHAaKa.

o Paznoxxenue 6uxpomara aMMOHHUSL.

o B3saumopaeilicTBuE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.



o [openue uepHOro nopoxa

o Pa3yioxeHue HUTpaTa Kauus U TOPEHHUE IPEBECHOIO YrOJIbKa B HEM

e OO0pa3iel NpUPOAHBIX coequHeHui hocdopa.

o Topenue gocdopa Ha BO3ayXe U B KUCIOPOJIE.

e [lomyuenue 6emoro ¢ochopa 1 UCTIBITAHKUE €TI0 CBOWCTB

o Komnexnus «O0pa3ibl IPUPOIHBIX COEIUHEHHUH yriaepoaa»

o Iloprper H. [I. 3enunckoro. Ilornonienre akTHBUPOBaHHBIM YIVIEM PACTBOPEHHBIX BEILECTB WM ra3oB.
e YCTpOHCTBO NPOTHUBOTa3a.

e Mogenu Mosnexys MeTaHa, 3TaHa, STUICHA U allcTUJICHA.

e BzaumopeiicTBue THIIEHA C OPOMHOM BOJIOM U PaCTBOPOM II€pMaHIraHaTa Kausl.
e OO0mue XuMHUYECKUE CBOICTBA KUCIIOT HAa IpUMEpPEe YKCYCHOM KHCIIOTHI.

o KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.

o Komnekus «O0pa3ibl NpUPOAHBIX COSAUHEHUH KPEMHUY.

o Koteknus crekiia, KepaMuKH, IEMEHTa U U3JEIUNA U3 HUX.

o Kosnekuus npoayKInuy CHIIMKaTHON IPOMBIIUIEHHOCTH.

e BuzneodpparmenTsl u cnaiipl « [pon3BOACTBO CTEKIIA U LIEMEHTA.

o Komnexnus «lIpupoassie coeqMHEHNS] HEMETAJIIOBY.

e BuzneodparmenTs! u cnaiiipl «@pakiiMoHHAs IEPEroHKa KUAKOTO BO31yXa»

e Buneodparmentst u cnaiiasl «Iloaydenne Bogopoaa, KUCIOPOAA U TATOI€HOB JIEKTPOITUTUYECKHM CIIOCOOOM).
e Mopnenu annapaToB i1 IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Mogenp KUIIALIETO CIIOS.

e Mopnenb KOJOHHBI CHHTE3a AMMHAKA.

e Buneodparmentst u cnaiias! «IIpou3BoICTBO CEpHON KUCTOTHIY.

e BuneodpparmenTs! u cnaiiasl «Ipon3BoacTBO aMMuaKay.

o Komnexnus «CpIpb€ U1l MOTYYEHHS] CEPHOU KHCIOTBD.

JlabGoparopHbie ONBITHI

31. Pacno3sHaBaHM€ raJoreHuI-MOHOB.

32. KauecTBeHHbIE peaKkIIUU Ha CyIb(paT-HOHBI.

33. KauecTBeHHas peakiusi Ha KATHOH aMMOHMSI.

34. XuMHYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK dJIEKTPOJIMTA.
35. KauectBeHHble peakiiu Ha ¢pocdaT-uoH.



36. IlomydeHue U CBOMCTBA YTOJbHOU KUCIIOTHI.
37. KauecTtBeHHasl peaklus Ha KapOOHAT-HOH.
38. IlpomyckaHue yrieKHCIIOro ra3a 4epe3 pacTBOp CUIMKATA HATPUS.

IIpakTnyeckue padorTnl

N3yuyeHue CBOMCTB COJISIHOM KUCIIOTHI.

N3yueHue CBOMCTB CEpHOI KUCIIOTBHI.

[Tonyyenune aMmmMuaka U U3y4eHHE €ro CBOMCTB.
[TosydyeHune yriekuciioro ra3a U U3y4eHHUe €ro CBOMCTB.

a s

Metaibl M UX COeIMHEHHUS

ITonoxenune meraimoB B Ilepmoamdeckoil cucreme xumudeckux siaeMeHTOB [l M. MenpneneeBa, CTpOEHME HMX aTOMOB M KpPHCTAJUIOB.
Mertainnueckas CBsI3b U METaJUIMYecKasi KpUCTAJUIMUEcKas pemérka. Gu3nyecKue CBOMCTBA METAJUIOB: JIEKTPO- U TEIUIONPOBOIHOCTD, OTPAYKAOIIAs
CIIOCOOHOCTB, IIACTUYHOCTh. CIuIaBbl YEPHBIE U IBETHHIC.
Mertaiibl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUH Pl HANPsDKEHUM. B3aumoeicTBue MeTauioB ¢ HEMETalaMU, OKCHJIaMU, KUCIIOTaMH, COJISIMU.
AOMUHOTEPMHUSI.
CTtpoeHHe aTOMOB U MPOCTBIX BEIIECTB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKHX M XMMHMUYECKHX CBOWCTB ILEJIOYHBIX METAJIOB OT 3apsoB
snep ux aToMoB. OKCHJIBI M THIPOKCH/IBI IIEJIOUYHBIX METAJUIOB, UX IMOJIyY€HUE, CBOICTBA, MpUMEHeHne. BaykHel1e coinu meaouyHbIX METalIoB, UX
3HAQYEHUE B )KUBOW U HEXKUBOU IIPUPOJE U B XKU3HU YEIIOBEKA.
CrpoeHne aToOMOB M MPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTbh (DPM3MYECKUX U XMMHMUYECKHUX CBOMCTB IIEIO0YHO3EMENbHBIX
METAJIJIOB OT 3apsi0B Aep UX aToMOB. OKCHUIBI U TUAPOKCUABI IIETIOYHO3EMENBHBIX METAIOB, UX IIOJyYEHHUE, CBOMCTBA U IpUMEHEHUE. Baxknelimume
COJI IETOYHO - 3€MEJIbHBIX METAJJIOB, UX 3HAYEHHE B IPUPOJIE U KU3HM yesioBeka. KapOoHaTsl M rujpokapOOHaThl KaJbIUs.
XéctkocTh BOJBI: BpeMeHHas ¥ nocTosiHHasg. CriocoObl ycTpaHeHHUs BpeMEHHOM K EcTkocTu. CrocoObl yCTpaHEHUs! OCTOSHHON XKECTKOCTH. FIOHUTHI.
CoenuHeHUs allOMUHHMS B Tpupoje. XUMUYECKue cBoOWcTBa amoMHHHS. OCOOEHHOCTH OKCHIAa M THAPOKCHAA ATIOMUHHUS Kak aM(OTEpHBIX
coeuHeHu. BaxxHelme conm antoMuHus (XJI0pui, cyiabdar).
OcobenHoctu cTpoeHus: aroma skeines3a. JKenezo B mpupojne. Baxkuelmue pynsl kene3a. Oxcunbl u ruapokcuabt sxenesa(ll) u xenesa(Ill). Conu
xeneza(Il) u sxenesza(Ill). O6HapykeHHE HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAUCHUE COEAMHEHUH xKerne3a.
Koppo3us xumuueckas u 3J1eKTpoXuMudeckasi. 3alura MeTaliioB OT KOppo3uH. MeTalibl B IpUpo/ie: B CBOOOAHOM BUJIE U B BUJIE COSTUHEHHIA.
[Tonsitue o metamnyprun. Y€pHas u uBeTHas Metautyprus. [lupomerannyprusi, THAPOMETAILTYPrus, JIEKTpOMeTaLTyprus. JloMeHHbIN mponecc.
IlepepaboTka 4yryHa B cTaljib. DJIEKTPOJIMU3 PACILJIABOB.
JdemMoHcTpanuu



e B3aumopericTBue HaTpus, JUTUS U KAJIBLIHUS C BOJOM.
 ['opeHue HaTpusi, MarHus  kelie3a B KUCIOPOJIE.
e Benblka TEpMUTHOM CMECH.
» BzanmopencTere cMecH NMOPOILIKOB CEphI U JKEIe3a, IUHKA U CEpBI.
e B3anmopeicTBre aqtOMUHUS C KUCIOTAMM, LIEJI0YaMU U BOAOM.
» BzaumopeiicTBue xene3a u Meu ¢ XJIOPOM.
e BzaumojeiicTBue MeaM C KOHIICHTPUPOBAHHON CEPHOM KMCIOTOM M a30THOM KHCIIOTOM (pa30aBiIeHHON M KOHIIEHTPHUPOBAHHOM ).
e Okpacka miIaMeHu COCIMHEHHUSIMU HICIIOYHBIX METAILIOB.
e OKpacka IIaMeHu COeIMHEHUSIMU IETOYHO3EMENIbHBIX METAILIOB .
e ["amieHne U3BECTU BOJOM.
e [lomyuyenue x€cTKOM BOJIbI B3AUMOJICHCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOU BOJOM.
e YcTpaHneHue BpeMEHHOM KECTKOCTH KUTITYEHUEM U T0OOABKOM COJIBI.
e YcTpaHeHHe TOCTOSTHHON KECTKOCTH JOOABKOM COJIBI.
e IOHUTBI ¥ IPUHITUI UX JCHCTBUS (BUACO(PArMEHT).
o Kosnekuust npupoiHbIX COEUHEHUN aTFOMUHMSL.
e Buneodparmentst u cnaiiapl «OKCHT ATFOMUHUS B €0 MOIU(DHKAITII.
e Tlonyuyenue ampoTepHOro TUAPOKCHU A ATTFOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
o Komekuus «XuMHUYECKHUE NCTOYHUKHU TOKAY.
e Pe3ynpTaThl IIUTENBHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTATbHBIX U3AEJIUNA B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
e Boccranosnenue menu u3 okcuaa meau(ll) Bogopomgom.
e Buneodparmentst u cnaiiasl «[Ipor3BoACTBO UyTryHa U CTATHY.
e Buneogparments! u cnaiiasl «M3nenus U3 4yryHa v CTaiam».
e Buneodparments! u cnaiiasl «[Ipon3BoICTBO aFOMUHUS.

JlaGopaTopHbIe ONBITHI
39. BszaumogeiictBue xene3a ¢ pactBopoM cyibdara meau(Il).
40. IlonmyueHue U3BECTKOBOM BOJIBI U OIBITHI C HEM.
41. Tlonyuenue runpokcunoB xxene3a(ll) u (III).

42. KauecTBCHHBIC pCaKMu Ha KaTUOHBI KCJIC3a

IIpakTHyeckne padoTsl



6. IlomyueHue )KeCcTKOM BOABI U CLIOCOOBI €€ YCTpaHEHHUS.
7.  PemreHne sKCIEpUMEHTAIBHBIX 3a7a4 110 TeMe «MeTaiib».

XuMus M OKpy:xaouas cpeaa
Crtpoenue 3emiu: sIpo, MaHTHsI, 3eMHasl KOpa, X XUMUYECKU cocTaB. JIutochepa u e€ xumudeckuii cocraB. Munepaisl. Pyasl. Ocamodnbie
nopojsl. [lone3nsle nckonaemble. XUMUYECKHNA COCTaB ruApochepbl. XUMUYECKUH COCTaB aTMOC(EPHI.
VlcTouHuKHM XMMHUYECKOTO 3arps3HeHUsI OKpYxKatoliei cpeapl. [ 1obanbHble SK0I0rHuecKre MpooIeMbl YeI0BeYeCTBa: MAPHUKOBBIN 3D DexT,
KHMCJIOTHBIE JI0%K]IU, 030HOBBIE JABIPbl. MEXAyHapOJHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYXKAIOIIEH Cpesibl OT XUMHUYECKOTO 3arpsi3HEHNUS.

«3es€Has XUuMUs».
JleMoHCTpaLun

e Buneopparments! u cnaiiasl «CTpoeHue 3eMiId U €€ XUMUYECKHI COCTaB.
o Kosiekust MUHepanoB ¥ TOPHBIX OPOJ.

o Komnekuus «Pyapl MeTamiony.
e BuneodparmenTs u cnaiipl «I obanbHbIe SKOJIOTHYECKHE TPOOIEMbI UeJIOBEUECTBAY.

JlabopaTopHbIe ONbITHI
43. HW3zydenwue rpaHura.

O0001meHue 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyiapcTBEHHOMY 3K3aMeHY
CTtpoeHne aToMa B COOTBETCTBUH C MOJIOKEHHUEM XMMUYECKOTO 3eMeHTa B [leproamueckoii cucreme. CTpoeHHe BEeNIeCTBA: XUMUIECKas CBSI3b U

KpUCTANINYECKHE PEIIETKU. 3aBUCMOCTb CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAIJIOB, OJIATOPOIHBIX Ta30B) OT
IIOJIOKCHUS JJIEMCHTOB B HepHOI[quCKOﬁ cucteMe. Tunosmorus HCOPraHNYCCKHX BCHICCTB, ACJIICHUEC UX Ha KJIACChl U I'PYIIIBI. HpCI[CTaBI/ITeJ'H/I.
[Tpu3HaKK U YCIOBUS MPOTEKAHUS XUMUUECKUX peakuuil. TUIOIOrUs XMMUYECKUX PEaKkIUii o pa3InyHbIM OCHOBAaHUM. Peakiiuy noHHOTro oOMeHa.
OKHUCINTENEHO-BOCCTAHOBUTEIEHBIEC PEAKIINH.
XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUUECKHE CBOMCTBA COIE00pa3yIOIUX OKCHIOB, THIPOKCUAOB (OCHOBAaHUH, KUCIIOT U
aM(pOTEPHBIX THIPOKCUIIOB), COJIEH.

Y4eOHO-TeMaTH4YeCKHH IVIAH ¢ YKAa3aHHEM KOJIH4YeCTBa YacoB,



OTBOJMMBIX Ha M3YUYeHHEe Ka:KI0i TeMbl

Ne HaumenoBanue pa3nenos (Tem) KosmuecTBo yacos B ToM yncne Ha npoBegeHue
o nporpaMmme [IpakTudeckux padboT KonTposbhbix
pabor
8 knacc
1 HauanbHble TOHSATHSA U 3aKOHBI XUMHHU 21 3 2
2 Baxneiiimme npeacTaBuTe M HEOPraHUIECKUX BEIICCTB. 18 3 1
KonnuecTBeHHBIE OTHOIICHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUI 10 1 1
4 [Tepuonnueckuii 3akoH u Ilepumommueckas cucTema 8 1
xumuueckux 3emeHToB 1. . MenaeneeBa u ctpoenue
aroMma
5 Xumudaeckas CBSI3b. OKHCIUTEIIBEHO - 11 0 1
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Hroro 68 7 6
9 knacc
1 IToBTOpenue u 0000IIEeHNE CBEICHUH IO KypCy 8 5 1
KJIacca. XMMUYECKHE pEeaKIuU
2 XUMUYECKHE peakllii B paCTBOPax 10 1 1
3 Hemertamie!l 1 X coenMHEHUS 25 4 3
4 MeTanisl ¥ UX COSINHCHUS 17 2 1
5 XHUMHS 1 OKpYKaroIlas cpesia 2
6 O06o0011eHre 3HaHUI IO XUMUH 32 KypC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY roCy1apCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Hroro 68 7 7




