MYHHIIMIIATIFHOE Ka3eHHOE 0011e00pa30BaTeIbHOE YUPEKICHUE
o0mieo0pa3oBaTeabHas MIKOJIa HHTEPHAT OCHOBHOTO 00IIIETro 00pa3oBaHUs
1. I'ypénku benoxomynunkoro paitona Kuposckoit odnactu

e MoanucaHo undpoBoI NOAMUCHIO:
MYHWLINMATIBHOE KASEHHOE MYHWLUMNANBHOE KA3EHHOE

OBLLEOBPA30OBATEJIbHOE OBLUEOBPA3OBATENILHOE

YYPEXOEHWE YUPEXOEHVIE HpI/IJ'IO)KCHI/Ie k OOIT OO0 na 2023-2024

OBLLEOBPA3OBATEJIbHAA OBLLEEOBPA30OBATE/IbHAA LLUKONA- o o

LUKONA-NHTEPHAT OCHOBHOTO UHTEPHAT OCHOBHOTO OBLLETO yLICGHBII/I Iroa YTBep)KI[eHHBII/I HpI/IKa3OM
OBLLErO OBPA30BAHUA OBPA30BAHUA ,ELI'YPEHK“I/I ?

L.TYPEHKM BENOXONYHULIKOro BEIOXONIYHILIKOTO PANOHA AUPEKTOPA IIKOJIBI No 42/1 or 31.08.23

- - KNPOBCKOW OBJTIACTW
PAVOHA KMPOBCKOW OBNACTH [ata: 2023.10.24 13:29:56 +03'00'

[IpuHATOTO HA TIETATOTHYECKOM COBETE YT1Bepxkaaro
ITporokos Nel ot 31.08.2023 r Hupextop MKOY OIIIN OO0
n. 'ypéHku:........ 3bIpssHOB A. A..
[Tpuka3z Ne «42/1» ot 31.08.2023 r.

Pabouas nporpamMma 1o XumMuu

8 kiacc Ha 2023-2024 y4yeOHBbIN 10/

CocraBurens:
Py6mnioBa Exatepuna CepreeBHa
YUUTENb Teorpapuu

. I'ypéuku
2023 ron



IHosicHuTe IbHAS 3aNIMCKA

HcxoaHbIMU JOKYMEHTAMHU J1JIsl COCTABJIEHUS] padoyeil MporpaMMbl ABUINCH!

1. Ilpuxaz Munoobpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxnenun u BBeaeHuu B aericreue ®I'OC OO0y

2. Ilpuka3z MunoOpuayku ot 17.05.2012 Ne 413 «O6 yrBepxkaeHun u BBefeHuu B aeiictBue ®I'OC cpeanero( mojsHoOro)
o01ero oOpa3oBaHUs»

3. IIucemo MunuctepcTBa 06pazoBanus U Hayku PD ot 19 ampens 201 1r. Ne03-255 «O BBenenuu denepanbHbIX
rocyJapCcTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOIIEr0 0Opa30BaHUS»

4. Tlpuxa3z Muno6puayku Poccun ot 7 utonst 2012 r. Ne 24480 «O0 yTBepkaeHnn penepaibHOro rocy/1apCTBEHHOIO
00pa30BaTEIBLHOIO CTAaHJApPTa CPEAHErO (IMOJHOTO) 00111eT0 00pa30BaHUSD)

5. ®enepalbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO 00Iero oopasoBanus (mprKa3

MusnncrepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 aexadpst 2010 r. Ne 1897)
6. I[IpumepHBIC TPOrpaMMBI 1O Y4EOHBIM MpeaMeTaM (enepanbHOoro 0a3uCHOTO Y4eOHOTO TIaHa.

Pabouast mporpamMma y4eOHOro Kypca Mo XMUMHHM Jjig 8 Kiacca paspadorana Ha ocHoBe ®PI'OC BTOporo mnokoJieHus,
MPUMEPHON MPOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus MO XUMHUHU (0a30BbI ypoBeHb) U aBTOopckoil mporpammbsl O.C.
abpuensna ([abpuensn O.C. mporpamma kypca xumuu jis 8-11 kiaccoB 0011e00pa3oBaTENbHBIX yUpexaeHUil M:
Hpoda,2010r).

MecTo yueOHOTro npeaMera B yueOHOM IIaHe
Cornacno yue6nomy many 11t MKOY O OOO g. I'ypéuku Ha u3ydyeHre XuMUU B § KJlacce OTBOJIUTCS 68 4acoB U3
pacuera 2 4yaca B HeJeto npu 34 pabodyux HeaeusX.
ConeprxkaHue MporpaMMbl HaMpaBJIEHO HA OCBOECHUE yYalIUMUCA 3HAHUH, YMEHHUI 1 HABBIKOB Ha 0a30BOM YPOBHE.
Ilesn n3yueHnst Xumuu B § Kitacce:

* OCBOCHHE BaXXHEUIIIUX 3HAHUN 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH, XUMUYECKON CUMBOJIUKE;
* OBJIQJICHUEC YMEHUSIMHU HAOIIOJATh XUMUYECKHUE SIBICHUSI, TPOBOAUThL XUMHUYECKHUI SKCIIEPUMEHT, MPOU3BOJIUTH PACUEThl HA

OCHOBE XUMUYECKHUX (hOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIN;
* pa3BHUTHE T[I03HABATEIBHBIX HMHTEPECOB U HWHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH B TIPOIECCE MPOBEACHUS XHUMHYECKOTO

HKCIIEPUMEHTA, CAMOCTOATEILHOTO IPHUOOPETEHHS 3HAHUN B COOTBETCTBUY C BO3HUKAIOIUMU KU3HEHHBIMU TTOTPEOHOCTSIMU;
* BOCHHUTAaHWE OTHOIICHHS K XHUMHHM Kak K OJHOMY U3 (PyHIaMEHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHMUSI U DJIEMEHTY

00111e4eI0BeYeCKON KyIbTYpHI;



* TMpUMEHEHWE TIOMYYCHHBIX 3HAHUN M yMEHUH NJisi 6€30MacHOr0 WCIIOh30BAHUS BEIIECTB U MATEPUATIOB B OBITY, CEIHCKOM
XO03SHUCTBE U HA IPOU3BOJICTBE, PEIICHUS IPAKTUYCCKUX 33J1a4 B TIOBCEAHCBHOM JKU3HU, MPEIYNPEIKICHUS IBICHUN, HAHOCSIINX
Bpe/I 370POBBIO YEJIOBEKA U OKPYIKAIOIIEH cpejie.

3agaum:

1.CopMupoBath 3HaHHE OCHOBHBIX MTOHSATUM U 3aKOHOB XUMHUH;
2. BocnuThIBaTh 00IIIEYEIIOBEUECKYIO KYJIBTYPY;
3. YuuTh HaOMIOAATH, MPUMEHSATH MMOJTYYEHHBIC 3HAHUS HA TTPAKTHKE.

Ils1anupyembie pe3yabTaThI
JIMYHOCTHBIMM pPe3yaIbTATAMHU U3YUYCHUS MIpeaMEeTa « XUMHUS» B 8 KJIacce SBIISIIOTCS CIIEIYIONINE YMEHUS:
® 0CO3HaBaTh €MHCTBO U LIEJIOCTHOCTh OKPY>KAIOIIET0 MUPA, BO3MOKHOCTH €0 IMTO3HABAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE
JOCTUKECHUN HAYKU;

O [IOCTCIICHHO BBICTPAHNBATDH COOCTBEHHOE HCJIOCTHOC MHPOBO33PCHHC! O0CO3HaBaTb HOTpe6HOCTI) U TOTOBHOCTB K
CaMOO6pa3OBaHI/IIO, B TOM 4YHCJIC U B paMKax CaMOCTOSITSIILHOM ACATCIBbHOCTH BHE IIKOJIBI,;

¢ OIICHMBATDb JKU3HCHHBLIC CUTyallu C TOYKH 3PCHHUA 0e30MmacHOro o6pa3a JKU3HU U COXPAaHCHUA 310POBbA;

¢ OIICHHMBATb AKOJIOTUYECCKHUU PHUCK B3aMOOTHOIICHUH YEJIOBEKA U IIPHUPOAELI.

¢ hOpMHUPOBATH HSKOJOTUYECKOE MBINLJICHUE: YMEHUE OILICHUBATH CBOIO JIEATEILHOCTh M MOCTYIKUA APYTUX JIIOJIEH C TOUKU
3pEHUs COXPAaHEHUS OKPY>KAIOIIEH Cpe/Ibl - TapaHTa KU3HHU U 0J1aronorydus JIroAeid Ha 3emiie.

MeTanpeaMeTHbIMU PE3YJIbTaTAMH U3YYCHUS Kypca « XUMUsD» SBIsSETCS (POPMUPOBAHNE YHUBEPCATBHBIX YICOHBIX TCHCTBUI
(YY).
® CaMOCTOSITEJIbHO 0OHAPYKUBATh U (HOPMYIUPOBATH yUeOHYIO MPOOIEMY, ONIPECTATh 1IeJIb Y4COHOU NesITEIbHOCTH;

®BLIJIBUTATh BEPCUU PEIICHHs] TPOOJIEMbl, OCO3HABATh KOHEYHBIA pE3yJbTaT, BbIOMpPATh M3 MPEAJIOKEHHBIX M HUCKATh
CaMOCTOSITEJIBHO CPEJICTBA JOCTUKECHUS LIEIIH;

® COCTaBJIATh (MHAUBUAYAIbHO WIH B TPYIIIE) [JIaH PEIICHUs TPOOIIEMBI;
epaloTas 1o IJIaHy, CBEPSITh CBOU JEHUCTBHUS C LIEBIO U, TP HEOOXOUMOCTH, HCIIPABIISATh OMIMOKH CaMOCTOSITEIBHO;
® B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATENbHO BEIPAa0OTAHHBIE KPUTEPUH OLICHKH.

® aHAJIM3UPOBaTh, CPaBHHMBATH, KiacCH(PHUIIMpoBaTh M 0000mIaTh (H)AKThl U SBJICHUSA. BBIABIATH NPUYMHBI M CICICTBUS
MPOCTBIX SIBJICHUM.

® OCYUIECTBJISATh CpPAaBHEHME, KIACCU(UKAIMIO, CAMOCTOSATEIBHO BBIOMpPAs OCHOBAHUS M KPUTEPUH JUISl YKa3aHHBIX
JIOTUYECKUX ONEPALINN;



® CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOLIEE YCTAHOBIEHNE TPUYUHHO-CIIEACTBEHHBIX CBA3EH.
®C03/1aBaTh CXEMATUYECKNE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
® COCTaBJISITh TE3UCHI, PA3JIMYHbIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).
¢ ipeoOpa3oBhIBaTh MHYOPMALIMIO W3 OAHOTO BUAA B IPYrou (TaOIHIly B TEKCT H IIp.).
® YMETh ONPEENIATh BOZMOKHbIE HICTOYHUKU HEOOXOANMBIX CBEICHUH, MPOU3BOAUTDH MOUCK MHPOPMAIIUH, AaHATTU3UPOBATH U
OLIEHUBATH €€ I0CTOBEPHOCTb.
CaMOCTOATENBHO OpPraHU30BBIBATh Y4eOHOE B3aUMOJCHCTBHE B rpynne (OmpeneisTh OOILIMe ILeNd, PaclpeacisTh PO,
J0TOBapUBaTHCA APYT € APYTOM H T.1.).

IIpeamMeTHBIMM pe3yibTaTaAMM U3YyUYCHUS IPEAMETA SBIISIIOTCS CIECIYIOIINE YMEHHUS:
1) packpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHSTUNA: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT, METaJLJI, HEMETaJLI,
AJUTOTPOIHS, TPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasi 1 MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas JOJII XUMUYECKOTO JIEMEHTA B
COEIMHEHHUH, MOJISIPHBI 00bEM, OTHOCUTEIbHAS IIJIOTHOCTh T'a30B, OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJIb, aM()OTEPHBINA OKCHU/I,
aM(oTepHBIN TUAPOKCU, XUMUYECKAS peaKIUs, KJIacCUu(PUKaLMA peakinii: peakiiMi COCTUHEHUS, PEAKIINK Pa3JI0KEeHUS,
peaKlMK 3aMENIeHUs], peaKIIui 0OMEHa, IK30- U SHAOTEPMUUECKUE PEAKLIUN; TEIJIOBOM 3P PEeKT peakuuu; s11po aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paUyC aTOMa, XUMUYECKasi CBSI3b, TIOJISIPHASL U HEMOJIAPHAsl KOBAJIGHTHAS CBSI3b,
MOHHAs CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MacCcOBas J10JiA BelllecTBa (MIPOLICHTHAS] KOHIIEHTPAIKsI) B pacTBOPE, MOJISIpHAast
KOHIIEHTpAIs BEMIECTBA B PACTBOPE; AIEKTPOOTPUIATEILHOCTD, CTEIIEHb OKUCIIEHUS, OKUCIUTENIN U BOCCTAHOBUTEIIH,
OKHUCJICHUE Y BOCCTAHOBJICHUE, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK, METO/ dJIEKTPOHHOTO OajaHca;
2) WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX NOHATUHN (CM. I1. 1) M MPUMEHSATH 3TU MOHATHS IIPU ONMCAHUU BEIIECTB
Y UX MPEBPaALICHU;
3) UCIoNIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBICHUS (hOpMYIT BEIIECTB M YPAaBHEHUM XUMUYECKUX PEAKITUH;
4) onpenensiTh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETIEHb OKUCIICHHS JIEMEHTOB B OMHAPHBIX
COEIMHEHHUSIX; MPUHAJIEKHOCTh BELIECTB K ONPEIEIEHHOMY KJIacCy COeIMHEHUI 1Mo (GopMyiam; BUbl XUMUYECKON CBS3U
(KOBaJIEHTHOW U MOHHOI) B HEOPTaHUYECKUX COETMHEHUSX;
5) packpbIBaTh CMBIC]I 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA cocTaBa, [lepuoanueckoro 3akona JI.1. Menneneena,
ATOMHO-MOJIEKYJIIPHOM TE€OpUH, 3aKOHAa ABOTaIpO U €ro CJIEICTBUI; MPEACTaBICHUI O HAyYHBIX METOJIaX MO3HAHUS, B TOM
YUCJIe IKCTIEPUMEHTAIBHBIX U TEOPETUUECKUX METO/IaX UCCIIECIOBAHMS BEIIECTB M U3YUCHUS XUMHUECKUX PEaKIIN;
6) IeMOHCTPUPOBATH MOHUMAHUE MMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuonuueckoii cucTeMe: ONMUCHIBATh M XapaKTepu30BaTh Tabnuunyto hopmy [leproandeckoit cucTeMbl XUHMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS "TiaBHas noarpymnmna (A-rpymnmna)" u "modounas noarpynna (b-rpynma)", "manbie nepuoasr" u


https://sudact.ru/law/primernaia-osnovnaia-obrazovatelnaia-programma-osnovnogo-obshchego-obrazovaniia_2/2/2.1/2.1.23/planiruemye-rezultaty-osvoeniia-uchebnogo-predmeta_20/predmetnye-rezultaty_21/8-klass_51/

"GombIre nepuoAbl"; COOTHOCUTH 0003HaYEHUS, KOTOpbIe UMEIOTCs B Tabnuie "[lepuonnyeckas cucreMa XUMHUECKUX
sanemenToB J.W. MenneneeBa", ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsij
aJipa, 00IIee YMCIIO0 FIEKTPOHOB U paclpeieIeHUE X MO 3JIEKTPOHHBIM CIIOSIM); OOBSCHATH CBSI3b MOJI0KEHUS dJIeMEHTa B
[lepuonuueckoi cucteMe ¢ pacpeeIieHUEM JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSM, OJIYPOBHSIM U OPOUTAIIIM aTOMOB
NEPBBIX YETHIPEX MEPUOJIOB;

7) kiaccupUIMPOBATh XUMUYECKUE PJIEMEHTBI; HEOPTaHUUYECKHE BEIIeCTBAa; XUMHUECKUE PEaKIUH (110 YUCIY U COCTABY
Yy4YaCTBYIOIIUX B PEaKlUU BEIIECTB, MO TEIIOBOMY 3D deKTy);

8) XapakTepu3oBaTh (OMUCHIBATh) PU3NUYECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB: KUCIOPOa, BOJOPOa,
BOJIbI, O0IIIME XUMHYECKHE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAHUI H COJIEH, TEHETUYECKYIO CBSI3b MEXTy HUMHU, TIOJITBEPK1ast
pUMepaMU MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOUINX XUMHUECKUX PEaKIIMIA;

9) onuchIBaTH POJIb KUCIOPO/1a, BOJOPOA U BOJBI B MPUPOIHBIX MPOIIECCAX, B )KUBBIX OpPraHU3Max, UX MPUMEHEHHE B
Pa3IMYHBIX OTPACIIAX MPOMBIIUIEHHOCTH, BO3MOXKHOE HCIIOIH30BAHIE B COBPEMEHHBIX TEXHOIOTHSIX;

10) 0OBSICHATH U IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHS; BO3MOKHOCTH MTPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3TMYHBIX YCIOBHSIX;

11) BBIYMCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa B COEAMHEHNUN; MAaCCOBYIO JIOJIF0O XMMHUECKOI0 JIEMEHTA 10 (hOpMyJie COEITMHEHUS; HAaXOAUTh
npocTeiinyto (opMyIly BEIIECTBA IO MACCOBBIM UM MOJIBHBIM JOJISIM 3JIEMEHTOB; MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MOJIIPHYIO KOHLIEHTPALIMIO BEIIECTBA B PACTBOPE; IPOBOJUTH PACUETHI 10 YPAaBHEHUSIM XUMUYECKON peakluy;

12) npuMeHsTh OCHOBHBIE OIIEPAIIN MBICIIUTEIbHON ACSITEIBHOCTHU - aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHNE,
CUCTEMAaTHU3AalIHI0, KJIACCU(UKALINIO, BBISIBJICHHE IPUUYUHHO-CIICACTBEHHBIX CBSI3€H - /U1 U3YUEHHs CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIU; eCTECTBEHHO-HAyYHbIE METO bl IO3HAHUS - HAOII0ACHHE, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBI U MBICJICHHBIN) - 111 OCBOEHUS Y4EOHOTO COJIEpKaAHUS;

13) packpbIBaTh CyIIHOCTH MPOLIECCOB OKUCIECHUS M BOCCTAHOBJICHUS, COCTABJISATh YPABHEHHSI MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKkIuii (METOJOM AJICKTPOHHOTO OanaHca);

14) ycTaHaBIMBATh CBSI3U MEXKY PEAIbHO HAOIIOAAEMBIMU XUMUYECKUMHU SIBICHUSMHU U TIPOLIECCAMU, POUCXOIAIIIMHI B MaKpO-
¥ MUKPOMHUPE, OOBACHATH TPUYUHBI MHOTOOOPAa3Hsl BEIIECTB; COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX YIEOHBIX
PEIMETOB,

15) cnenoBath mpaBuiIam 6€30mMacHOM pabOTHI B JIA0OPATOPHUH MPHU UCIIOJIH30BAHUN XUMHUYECKOU MOCYAb U 000PY0BaHUS, a
TaKKe MpaBUiaM OOpaIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSMU BBIMOTHEHUS Ja00OPAaTOPHBIX OMBITOB U
MPAKTUUECKHUX paboT MO MOIYYSHHUIO U COOMpaHMIO ra3000pa3HbIX BEHIECTB (BOAOPOA U KHCIOPO/1a), IPUTOTOBICHUIO
PacTBOPOB C OMPEEIIEHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"OCHOBHBIE KJIACChl HECOPTAHMYECKUX COCTUHECHUN";



16) neMOHCTpUPOBATH BJIaJIECHUE OCHOBAMHU XUMUYECKOW IPaMOTHOCTH, BKJIIOYAIOIIEH yMEHUs 0€30MacHOro oOpalieHus ¢
BEIIECTBaMH, UCIOJIb3YEMBIMU B TOBCEAHEBHOM )XKM3HH, a TAK)KE 3HAHUE MPABUJI MOBEJCHUS B LIENAX COEPEKEHUS 3J0OPOBBS U
OKpY>KaIOILEN Cpeibl.

I[lnanupyemMble pe3yabTaThbl H3y4YeHHUs] Y4eOHOI0 peaMeTa

BoInyCKHHUK HAVYUTCSH

* OTUCHIBATh CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIC TPU3HAKHY;

* XapaKTepU30BaTh BEILIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIUBATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY
JTAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* PaCKphIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX TIOHITHH «aTOM», KMOJICKYJIa», K XAMUYCCKUN DJIEMEHT, IIPOCTOE BEIICCTBOY,
«CII0’)KHOE BEIIIECTBO», «BAJICHTHOCTHY, UCIIOIB3YS 3HAKOBYIO CHCTEMY XUMUU;

* n300pakaTh COCTaB TMPOCTEHINMX BEIIECCTB C IMOMOIIBIO XUMHUYECKUX (POPMYNI M CYIIHOCTh XMMHYECKHUX PEAKIUN C
MTOMOIIBI0 XUMHYECKUX YPaBHEHUH;

* BBIYUCJISTh OTHOCUTENIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAaKKE MAaCCOBYIO JIOJI0 XHMHYECKOTO
AJIEMEHTa B COCIMHEHUAX I OIIEHKU UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh IO COCTaBY OKCHJIbl, OCHOBAHMUSI, KUCJIOTHI, COJIH;

* KJIaCCU(UIIUPOBATH OKCHUJIBl U OCHOBAHHUSI 10 CBOMCTBAM, KHCJIOTBI U COJIA 110 COCTABY;

* N10JIb30BATHCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMHUYECKOU MOCYA0M;

* IPOBOJIUTHh HECIOKHBbIE XHUMHYECKHE OIbITHI U HAOMIOJACHUS 32 WU3MEHEHUSMU CBOWCTB BEIIECTB B MPOIECCe HX
MpEeBpaIICHHI; COOTIOAATh MPaBUIa TEXHUKHU 0€30MaCHOCTH MPH MPOBEJACHUU HAOIIOICHUI U OTIBITOB;

* pa3IM4aTh HKCIEPUMEHTAIBLHO KUCIOTHI U MIENOYH, MOJIb3YSICh UHANKATOPaMU; OCO3HABAaTh HEOOXOAUMOCTh COOJIIOICHUS
Mep 0€30MMacHOCTH MpU OOpaIIeHUHN ¢ KUCIOTaMH U IIeJI0YaMHU.

* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona . I. Menpaeneena;

* OIMMMCBHIBATh U XapaKTEPHU30BaTh TAOJUIHYIO (POPMY MEPHOTUICCKON CHCTEMBI XUMUIECKUX DJIEMEHTOB;

* XapaKTepPU30BaTh COCTaB ATOMHBIX SAEP U PACIPEICTICHUE YHUCIIa SJICKTPOHOB IO JIEKTPOHHBIM CJI0SIM aTOMOB XUMHUYECKUX
AJIEMEHTOB MAJTBIX ITEPUOIO0B IMEPHUOTUUCSCKON CHCTEMBI, a TAKKE KaJus U KaJIbIns;

* pa3nuyaTh BUbl XUMUYECKOHN CBS3M: HOHHYIO, KOBAJICHTHYIO MTOJISIPHYIO, KOBAJIGHTHYIO HETIOJSIPHYIO U METaJUTMYECKYIO;

* n300paxaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMHUECCKIUMU CBSI3SIMU PA3HOTO BU/A;

* BBISIBJISITH 3aBUCUMOCTD CBOWCTB BEIIECTB OT CTPOCHUS UX KPUCTAIMIECKUX PEUIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUTMYECKUX;



* XapaKTEePU30BaTh XUMUYCCKUE FJIEMEHTHI U UX COCIMHEHUS Ha OCHOBE TIOJIOKECHHS DJIEMEHTOB B MEPUOUUECKON CUCTEME U
0COOEHHOCTEH CTPOCHUS MX aTOMOB;

* XapaKkTepU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUEHHE TMEPUOJAMYECKOr0 3aKOHA M TEPUOJUYECKON CHUCTEMBI
xumudeckux siemeHToB [l. Y. MenzaeneeBa; * 0OBACHIATh CYyTh XMMHMUYECKHX MPOLECCOB M UX MPUHLUIHUAIBHOE OTIMYUE OT
(hU3NYECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEaKIIU;

* YCTAaHABIUBATh MPUHAMJICKHOCTh XMMUYECKOW PEAKIUU K OMNpeNeiaEHHOMY THIy MO OJHOMY U3 KJIacCHU(PUKAIMOHHBIX
PU3HAKOB: 1) MO YKCITY M COCTAaBY MCXOJHBIX BEIIECTB U MPOJYKTOB pPEeaKIUU (PEaklui COCIMHEHUS, PA3IOKEHUS, 3aMEIICHUS
1 oOMeHa); 2) 10 BBIJEICHUIO WUIA TIOTJIOMICHUIO TETUIOTHI (PEaKIIuu 3K30TEPMHUYECKUE W YHAOTEPMUYECKUE); 3) M0 N3MEHECHHUIO
CTEMIEHEW OKHUCJICHUSI XUMUYECKUX DBJIEMEHTOB (PEaKIMu OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) 10 0OpaTUMOCTU Ipoilecca
(peakiuu oOpaTUMBbIC 1 HEOOPATUMEIE);

* COCTaBIISITh YPaBHEHUS 3JEKTPOJMTUYECKON TUCCOIMAIMU KHCIIOT, IIEJOYEH, COJIeH; MOJIHbIE U COKpallEéHHbIE HMOHHBIE
yYpaBHEHHUSA peakiuii oOMeHa; ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* POTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIHi 1o GopMyIamM/Ha3BaHUSAM HCXOJHBIX BEIIECTB; ONMPEACISITh UCXOTHBIC
BelllecTBa 10 (GopMysIaM/Ha3BaHUSM MIPOIYKTOB PEAKIINH;

* COCTaBIISITh YPaBHEHUSI PEAKIIMM, COOTBETCTBYIONIUX MOCIEIOBATEIBHOCTU («IIETIOYKE)») MPEBPAICHU HEOPraHMYECKUX
BEILIECTB PA3INYHBIX KIJIACCOB,;

* BBIBJISITH B IIPOIIECCE DKCIIEPUMEHTA MTPU3HAKH, CBUICTEIbCTBYIONINE O IPOTEKAHUHN XUMUYECKON PEaKIIny;

* IPUTOTOBJISITH PACTBOPHI C OMPEACTIEHHON MAaCCOBOM J10JIel PaCTBOPEHHOTO BEIIECTBA;

* OMPENEIATh XapaKTeP CPEebl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0UYeH 10 M3MEHEHUIO OKPACKU MHIUKATOPOB;

* POBOJIUTH KAYECTBEHHBIC PEAKIINH, MTOATBEPKIAIOIINE HATMYKME B BOJHBIX PACTBOPaX BEIIECTB OTIACIbHBIX HOHOB

* OIPEIENSATh MPUHAIICKHOCTh HEOPTAaHMUECKUX BEUIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIT: METAIIbl 1 HEMETAaJLIbI,
OKCHJIbl, OCHOBaHUS, KUCIIOTHI, COJIU;

* COCTABJIATH (DOPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

* OIPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTAaBJIATH (POPMYJIBI HEOPTaHUYECKHX COCAMHEHWH MO BAJICHTHOCTSIM M CTETECHSAM OKHCIEHHUS DJIEMEHTOB, a TaKXkKe
3aps/ilaM MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUMI U COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAILIIOB)
Y UX BBICIIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOINE XUMHUECKUE CBOMCTBA, XapaKTEPHBIE IJISl TPYIIN OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKHUE CBONCTBA, XapaKTEPHBIC ISl KaXJAOTO0 M3 KIACCOB HEOPTaHMYECKUX BEIIECTB: KHCIOT,
OCHOBAHUM, COJICH;



* IPUBOJIUTH MPUMEPHI PEAKIUH, MOATBEPKIAAOIIMX XUMHUUYECKHE CBOMCTBA HEOPraHWUYECKHUX BEIIECTB: OKCHJIOB, KHUCIOT,
OCHOBAHMU U COJICH;

* ONPEACNATh BEUIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKMCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

* COCTaBJISATh OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIN OaaHc (IS U3yYEHHBIX PEaKIuii) 10 MPeIsIOKEHHBIM CXeMaM peaKIlnii;

* MPOBOJIUTH JIa0OpPATOPHBIC OIBITHI, MOATBEPKAAIONINEC XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIICCTB;

BbINYyCKHHK IOJYYUT BO3MOKHOCTh HAYYHUThCH:

* rpaMOTHO 0OpamnaThCs C BEUIECTBAMU B MOBCETHEBHOM KU3HU;

* OCO3HaBaTh HEOOXOJUMOCTb COOJIIOJICHHUSI MPABUI HKOJIOTUYECKH O€30MacHOr0 MOBEACHHUS B OKPYXAlOUIeH MPHUPOIHOM
cpexne;

* IOHUMATh CMBICI U HEOOXOJAMMOCTb COONIOACHUS MPEANHCAHMM, MpeiaraéMblX B HHCTPYKUHUSAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* HCIIOJIb30BATh MPUOOPETEHHBIE KITIOYEBBIE KOMIIETEHTHOCTH MPHU BBITOJIHEHUH HCCIIEI0BATEIbCKUX MTPOEKTOB 10 U3yYEHUIO
CBOMCTB, CITIOCOOOB IMOJIyYE€HHUS U PACIIO3HABAHUS BELIECTB;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOW M MUCbMEHHON KOMMYHHUKAIIMK IIPU padboTe C
TEKCTaMU y4eOHHKa W JIONOJHUTENbHON JUTEpaTypoi, CIPaBOYHBIMU TaOJIMIIAMH, HPOSBISATh TOTOBHOCTh K YBAKEHUIO MHOU
TOYKH 3pEHUs IPU 00CYKJIEHUHU PE3YyIbTATOB BHIIIOJHEHHON paboOTHI;

* 00BEKTUBHO OIICHUBATh MH(POPMALMIO O BEUIECTBAX U XUMUYECKHUX MPOLIECCaX, KPUTUUECKHA OTHOCUTHCS K ICEBJAOHAYYHOU
uH(popMalnu, HeTOOPOCOBECTHON peKIaMe, Kacatollencsl UCOIb30BaHUS Pa3InYHbIX BEILIECTB.

* 0OCO3HAaBaTh 3HAYECHUE TEOPETUYECKUX 3HAHUM [l IPAKTUYECKON AEATEIBHOCTH YEII0OBEKa,;

* OIMMCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOTO aHAJN3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSX MEPUOJUYECKON CHUCTEMbl XHMHYECKHUX DSJIEMEHTOB [UIsi OOBSCHEHUS W
IIPEBUJICHNS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh MH(OOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIiIyONeHUsl 3HaHU 00 MCTOPUU CTAHOBJIEHUS XUMHUYECKOU
HayKH, €€ OCHOBHBIX NTOHATHN, IEPUOINYECKOT0 3aKOHA KaK OJTHOTO U3 BAJKHEMIIMX 3aKOHOB ITPUPOJIBI, & TAKKE O COBPEMEHHBIX
JOCTHXKEHUSX HAYKU U TEXHUKHU.

* COCTaBJISATh MOJIEKYJIIPHBIE U MTOJIHBIE NOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTh TNPHUMEPBI PEAKIMUH, MOATBEPKIAOIMIMX CYIIECTBOBAHUE B3aWMOCBS3M MEXAY OCHOBHBIMHM KJIACCAMU
HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3AEUCTBUS PA3IMYHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PeaKIny;

* IPOTHO3UPOBATH PE3YJIbTAThI BO3AECUCTBUS Pa3IMUHBIX (PaKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS.




* IPOTrHO3UPOBATH XUMHWYCCKHUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHMU,

* IPOTrHO3UPOBATH CITOCOOHOCTH BCHICCTBA IIPOABIIATH OKHCIUTCIBHBIC HWIIM BOCCTAHOBUTCJIBHBIC CBOMCTBA C y‘-IéTOM
CTCIECHEW OKHUCJICHUS 9JIEMEHTOB, BXOAAIINUX B €0 COCTAaB,

¢ BbIABJEITH CYHICCTBOBAHUC FCHETUYECKOM B3aMMOCBS3HU MCXKOY BCHICCTBAMH B psAAYy: IIPOCTOC BCIHICCTBO — OKCHUA —
I'mApOKCUI — COJIb,

¢ OPTaHHU30BbIBATh, IIPOBOAUTH VYUYCHHYCCKHC IIPOCKTBI II0 HCCIICAOBAHUIO CBOMCTB BCIICCTB, HMCIOIIMX Ba>XHOC
IMPAKTHYICCKOC 3HAYCHHC.

TemaTHYecKoe NJIAHHPOBaHHMeE 10 XMMHUH, 8 KJacc,
(2 yaca B Hemes110, Beero 68 yacoB)

Ne | HaumeHoBaHHe TeMBbI Bcero yacos
n/m
1. | Benenue 4
2. | Temal. 8
ATOMBI XUMHUYECKHUX DJIEMEHTOB
3. | Tema 2. 6
IIpocTeie BemecTra
4. | Tema 3. 14
CoeMHEeHUs] XUMUYECKUX 2JIEMEHTOB
5. | Tema 4. 12
W3MeHeHus, TpOUCXOSIINE C BEIIECTBAMH.
6. | Tema 5. IIpaktuxym 1. [Ipocreiiue onepanyu ¢ BEeCTBOM 3
7. | Tema 6. 18
PactBopenue. PactBopbl. CBOMCTBA paCTBOPOB JIEKTPOIUTOB.
8. | Tema 7. IIpaktukym 2. CBOHCTBa pacTBOPOB AJIEKTPOJIUTOB 2
9. | UtoroBblii KOHTPOJIb 1
Hroro: 68




Coaep:xanue U3yuaeMoro Kypca
8 kiacc

BBenenue B xumuio (4 4)

XHMHS — HayKa O BEIECTBAX, UX CBOMCTBAX U IIPEBPAILCHUSIX.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (JopMax €ro CylmeCcTBOBaHMs: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BELIECTBA

[TpeBpamienus BemecTB. OTINYNE XUMUYECKUX PEAKINM OT PU3NUECKUX ABJIECHUI. Poiab XUMHU B )KM3HU Ye€IOBEKa.

KpaTkue cBeneHus u3 NCTOpUU BOZHUKHOBEHUS U pa3Butusa xumuu. [lepuon anxumuu. [lonstue o punocopckom kamue.
Xumus B XVI B. Pazpurue xumuu Ha Pycu. Posb 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUM XMMHUYECKOW HayKu - paboTel M. B.
JlomoHocoBa, A. M. bytneposa, /. 1. Menaeneena.

XuMHYecKkasi CUMBOJUKA. 3HAKM XMUMHUYECKHUX 3JIEMEHTOB M MPOMCXOKJIEHUE HUX Ha3BaHUU. XUMHUYECKUE (POPMYJIBL.
WNunexcel u ko3 uimentsl. OTHOCUTENbHBIE aTOMHAs! U MOJIEKYJISIpHasi Macchl. PacueT MaccoBoOi J10JIM XMMHUYECKOTO JIEMEHTA
1o ¢opMyJie BEIIECTBA.

[lepuoanueckast cucrema xumudeckux snemeHToB JI. M. MenneneeBa, ee CTpykTypa: Majible U OOJBIIME TEPUOJIBI,
rpynnsl U NoArpynnsl (rmaBHas u noOoyuHas ). Ilepuoanyeckas cucteMa Kak CIpaBOYHOE NMOCOOME AJI MOJTYYEHHUsT CBEICHHUU O
XUMHUYECKUX IJIEMEHTaX.

Pacuérnblie 3agaun. 1. HaxoxaeHrne OTHOCUTENHHOM MOJIEKYJISIPHOM MacChl BEILIECTBA M0 €r0 XUMHUYECKOH popmyre. 2.
Bbluncienre MaccoBOM JOJIM XMMUYECKOTO 3JIEMEHTA B BEILIECTBE MO €ro (popmyie.

IIpakTnueckas paodora Ne 1
[TpaBwia TexHUKK 0€30MaCHOCTH MPU pabOTe B XuMHUUeCKoM kabuHeTe. JlabopaTopHoe 000py10BaHNE U OOpaIlieHUEe C HUM.

IIpakTnueckass padora Ne 2
Habmronenue 3a ropsiei cBE4Oi.

Tema 1. ATOMBI XHMHYECKHX 3JIeMeHTOB (8 1)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHUSI O CTPOEHUH aTOMOB. [loka3zaTenbcTBa
CJIOKHOCTH cTpoeHus aToMoB. OnbITel Pesepdopna. [lnanerapHas Moiens CTpoeHHs aToma.

CoctaB aTOMHBIX siiep: OPOTOHBI M HEUTpOHBL. OTHOCUTENbHAS aTOMHash Macca. B3auMOCBSI3b MOHSTHI «IIPOTOHY,
«HEUTPOH», KOTHOCHUTEIIbHASI AaTOMHAsi Macca.

M3meHenue unciia npoTOHOB B SIAPE aToMa - 00pa30BaHUE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

W3meHeHue uuciaa HEUTPOHOB B sape aroma - oOpazoBaHue H30TONOB. COBPEMEHHOE OIpEAeTeHUEe MOHSATHUS
«XUMUYECKHM 351eMeHT». M30TOIbI Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XUMUYECKOTO AJIEMEHTA.



OnextpoHsl. CTpOEHUE 3IEKTPOHHBIX 000JI0UYEK aTOMOB XUMUYECKUX 31eMeHTOB Nel-20 nepuoanueckoit cucremst /. U.
Menneneea. [loHsiTue 0 3aBepIIEeHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJIO€ (SHEPTEeTUYECKOM YPOBHE).

[lepuonuueckast cucrtema xumuueckux siemMeHToB J[. M. MenpeneeBa M cTpoeHHE aTOMOB: (DU3UYECKHM CMBICI
HNOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPA IPYIINbI, HOMEpa Mepruoa.

W3meHeHue uucna 3JIEKTPOHOB Ha BHEUIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHUYECKOrO JJIEMEHTa - 0Opa3oBaHUE
MOJIOKUTENIbHBIX U OTPULIATETBHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMH METAUIOB U HeMeTasuioB. [IpuynHB M3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB B IIEPUOAAX U rpymmax.

O6pazoBanue OuHapHbIX coearHeHui. [lonaTre 06 noHHOM cBsA3U. CxemMbl 00pa30BaHUsl MOHHOW CBSI3H.

B3anMopeiicTBuEe aTOMOB XMMHYECKHX DJIEMEHTOB-HEMETAIZIOB MEXAY CO00U - oOpa3oBaHHME NBYXaTOMHBIX MOJICKYII
MPOCTHIX BeliecTB. KoBaJIeHTHAst HEMOJSIpHAS XUMUYECKas CBSI3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBIL.

B3aumojieiicTBEe aTOMOB XMMUYECKUX AJIEMEHTOB-HEMETAUIOB MEXKIY Cc000i - 00pa3zoBaHHEe OWMHAPHBIX COCAMHEHUMN
HEMETAIIOB. DNEKTPOOTPULIATENBHOCTD. [ [oHATHE 0 KOBaJIEHTHOM MOJISIPHOM CBSI3H.

B3anmoeiicTBHEe aTOMOB XUMHUECKUX JIEMEHTOB-METAIIJIOB MEXKy CO00M - 00pa3oBaHUE METAUIMYECKUX KPUCTAJUIOB.
[ToHsTHE O METATUIMYECKOM CBS3H.

JemoncTpanun. Mojenu aTOMOB XMMHUYECKUX B3JIEMEHTOB. llepuoamdeckas cucrema XMMHUYECKUX 3ieMeHToB [l .
Menpeneena.

Tema 2. Ilpoctbie BemecTBa (6 u)

[TonoxkeHne METAUIOB M HEMETAUIOB B MEPHOIMYECKON cucrtemMe Xxumuueckux siemMeHtoB J[. M. Mengeneesa.
Baxnelinme mpocThie BeIIeCTBA - METAJUIbL: JKEJIe30, aTIOMHHHUHN, KaJbIMH, MarHui, HaTtpui, kamui. OOmme dusnyeckue
CBOWCTBA METAJIJIOB.

Baxnelme npocTeie BelecTBa - HEMETAJLIbl, 00pa30BaHHbIE aTOMaMHU KUCJIOpOJa, BOJOPOJa, a30Ta, cephrl, docdopa,
yriepoaa. CrnocoOHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX TPOCTHIX BEHIECTB - aJJIOTPOIIHUS.
AnnotpornHbie MoauduKaluu Kkucioposa, pocdopa u ogora. Metauinueckue U HEMETATUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JICJICHUS IPOCTHIX BEUIECTB HA METAJUIbl U HEMETAJLIbI.

[Tocrosinnas ABoraapo. KomuuectBo BemecTBa. Mok, MossipHast macca. MoJisipHbIii 00beM Ta3000pa3HbIX BEIIECTB.
Kpatabie enuHMIBI KOJIMYECTBA BEIIECTBA — MIUIMMOJb U KWUJIOMOJb, MAJUTUMOJISIpPHAS U KUJIOMOJISIpHAsE MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uWCMONB30BaHWEM TOHATHA «KOJMYECTBO BEIIECTBA», «MOJIIPHAsS MAaccay», «MOJSPHBIM OOBEM Ta30By,
«TIOCTOSIHHAsI ABOTaApO».

Pacuernble 3agaum. 1. BprumcieHne MOJSApHON MacChl BENMIECTB IO xuMudeckuMm ¢dopmynam. 2. Pacuetsr ¢
MCIIOJIb30BAHUEM TTOHSITUHN «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MAaCcCay, KMOJISIPHBIA 00bEM Tra30By, «IOCTOSTHHAS ABOTaIPO».



JemoHcTpanuu. Hekotopble MeTaibl 1 HEMETAJUIbl KOJMYECTBOM BemlecTBa 1 Mosb. Monens MOJspHOro o0beMa
ra3000pa3HbIX BEIIECTB.

Tema 3. CoeanHeHUs XUMHYECKHX JIeMeHTOB (14 1)

Crenenb okwuciieHusd. OrnpejenieHre CTENeHH OKHUCICHHUS SJEMEHTOB 10 XHUMHYECKoW (opmylie coeauHeHUs.
Cocrapnenue ¢Gopmyn OMHAPHBIX COEIMHEHUN, OOUIMH CrOcoO WX Ha3bIBaHUS. BUHApHBIE COENUHEHMS: OKCHIIbI, XJIOPHUBI,
cynbpunst u nap. CocraBienue ux ¢dopmya. IlpencraBurenu OKCHUAOB: BOJA, YIJIEKUCIBIM Tra3 W HeramieHas H3BECTb.
[IpencraBuTenu JIETy4yux BOAOPOAHBIX COEIUHEHHUI: XJIOPOBOIOPOI U AMMHAK.

OcHOBaHUs1, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTbh OCHOBaHMI B Bojie. Tabmuia pacTBOPUMOCTU TUJIPOKCUAOB U COJIEH
B Bojie. [IpencraButenu imienodeit: THAPOKCUABI HATPUS, Kalnus U Kaiublus. [loHsTHE 0 KaueCTBEHHBIX peakiusax. MHauKkaTopsl.
N3MeHeHne oKkpacKu HHAMKATOPOB B LIECTOYHOM cpe/ie.

Kucnoter, ux coctaB m HazBanusa. Knaccubukamus kuciot. [lpeacTaBuTeny KHUCIOT: cepHas, COMsIHas W a30THasl.
N3MeHeHne okpacku HHAUKATOPOB B KUCJIOTHOU cpefie.

Conu Kak mpoW3BOJHBIE KUCIOT M OCHOBaHMU. WX coctaB m HasBanus. PactBopumocTs conet B Boxe. lIpeacraBurenn
coJieil: xsopua HaTpusi, KapOoHaT u ¢ocdat KaabIus.

AMOpdHBIE U KPUCTAIUTMYECKUE BEIIECTBA.

MexXMONEeKyIsIpHbIlE B3aUMOAECHCTBHS. THUMBI KPHUCTANIMYECKUX pEIICTOK: HOHHAs, AaTOMHAas, MOJIEKYJsIpHas |
METaJTInYecKasi. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUIMYECKUX PEIIETOK.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa JJISl BEIIECTB MOJIEKYJISIPHOTO
CTPOCHHS.

UucTtsie BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPIBIX U ra3000pa3HbIx cMeceld. CBOMCTBA YHCTHIX BEIIECTB U CMECEH.
Nx coctaB. MaccoBas u 00beMHast 10711 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C HCTIOIB30BAHUEM TOHSTHS JTOJIS.

Pacuérnblie 3agaun. 1. Pacuer maccoBoi 1 00BEMHOM /10JIeli KOMIIOHEHTOB CMECH BEIIeCTB. 2. BrruncieHue MaccoBoit
JI0JIM BEIllECTBa B PAacTBOPE MO M3BECTHOM MAacce PAacTBOPEHHOrO BEIIECTBA M Macce pacTBOpUTeNsd. 3. BwluucieHue macchl
pPacTBOPSEMOTro BEIIECTBA M PACTBOPUTEIISI, HEOOXOAUMBIX ISl IPUTOTOBJICHUS ONpPEEIEHHON MacChl pacTBOpa C M3BECTHOM
MacCOBOM J10JIEM PACTBOPEHHOTO BEILIECTBA.

JMemoncTpamun. O6pa3iibl OKCUAO0B, KUCIIOT, OCHOBAHUM U coJieil. Mojiesin KpUCTaUIMUYECKUX PEIIETOK XJIOpU/Ia HATpus,
anmasa, okcuza yraepoaa (IV). CnocoOsl pa3aeneHus cMecei, TUCTUIUISIIUS BOJIBI.

JlabopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 0Opa3iiaMu BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenue cmecei.

IIpakTnueckas padora Ne 3.AHanu3 NOYBHI U BOJIBI.
IIpakTnueckas padora Ne 4.ITpuroroBiieHre pacTBOpa caxapa ¢ 3aJlaHHOM MacCOBOM JI0JIEM paCTBOPEHHOTO BELIECTBA.
Tema 4. H3meHeHusi, mpoucxoasimue ¢ Bemecrsamu (12y)



[lonsiTne sBIEHMH KakKk W3MEHEHUW, MPOUCXOIAIINX C BEIIECTBAMU. SBIICHUS, CBS3aHHBIE C W3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHHUS BEIIECTBA MPHU MOCTOSTHHOM €T0 cocTaBe, (pusnyeckue siBjaeHUs. Ou3nuecKue sBICHUS B XUMUU:
JUCTUIUTALINS, KPUCTAJUTM3ALMs, BbITAPUBAHUE U BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHMsI, CBSI3aHHBIE C M3MEHEHUMEM COCTaBa BEIIECTBA, - XUMUYECKHE peakuuu. [Ipu3Haku U yCloBUS NPOTEKaHUS
XUMUYeckux peakiuil. lloHsTHe 00 53K30- W HIHAOTEPMUYECKUX peakiusx. Peakuuu ropeHus Kak 4YacTHBIM ciydaid
AK30TEPMUYECKUX PEAKIU, TPOTEKAIOIIUX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XMUMHUYECKUE ypaBHEHHUs. 3HaueHHE MHACKCOB U KoddduiumentoB. CocraBieHue
YPABHCHUN XUMHUYECKUX PEAKIIUH.

Pacuetrpl mo XxuMuYecKUM ypaBHEHUsM. PerieHue 3ajay Ha HAXOXKJEHHE KOJUYECTBA BEILECTBA, MACChl WM 00bema
MPOAYKTa PEaKIMU MO KOJUYECTBY BEIIECTBA, MACCE MM 00BbEMY MCXOJHOTO BEHIECTBA. PacyeThl ¢ MCMOIb30BAaHUEM MOHSITHUS
«J10JIs», KOT/1a UCXOAHOE BEIIECTBO JIAaHO B BUJIE PACTBOPA € 3aJJaHHON MAaCCOBOM JOJIEN PACTBOPEHHOIO BEIIECTBA WIIH CONECPIKUT
ONPEAECICHHYIO JOIIO MPUMECEH.

Peakunn pasnoxenus. [lonstue o ckopoctn xumudeckux peaknui. Karanuzaropsl. @epMeEHTBI.

Peakuuu coenunenus. Karaurudeckue u HeKatanmuTuueckue peakiuu. Oopatumbie 1 HEOOpaTUMbIE PEaKIUU.

Peakuun 3amMenieHusi. DNEKTPOXUMUYECKUN psii HANPSHDKEHUNW METAIIOB, €r0 WCIIOJIb30BaHUE ISl MPOTHO3HPOBAHUS
BO3MOXHOCTH TPOTEKAHUSI PEAKUMA MEXIYy METaJUIJaMH M PacTBOPAMHM KHCIOT. Peakluu BBITECHEHUS OJHUX METAUIOB M3
PacTBOPOB UX COJIEW IPYTUMHU METAIIJIAMHU.

Peakiiuu oOMeHa. Peakiuu HeiiTpanuzamnuu. Y cJI0BUS IPOTEKAHUS peakinii oOMeHa B pacTBOpPax J0 KOHIIA.

Tunel XUMUYECKUX peakiuii (10 MPU3HAKY «YUCIO M COCTaB MCXOIHBIX BEIIECTB U MPOJYKTOB PEAKIIMN») HA MpPUMEpe
CBOWCTB BOJIbI. Peakius pas3nokeHus - JIEKTPOIU3 BOJbL. Peaknu coeIMHEHHs - B3aUMOJEHUCTBUE BOJBI C OKCUAAMHU METAJIIIOB
n HeMeTaioB. [loHsiTue «ruapokcuabl». Peakiium 3aMenieHus - B3aMMOICMCTBUE BOJIbI C IIETOYHBIMA U IIEIOYHO3EMETbHBIMU
Metayuiamu. Peakuun oOMeHa (Ha mpumepe ruapoin3a cyibpuaa amoMUHUS U KapOuia KaJlbLus).

Pacuérnbie 3agaun. 1. Beruncienne mo XMMHYECKUM YPaBHEHUSIM MAacChl WM KOJIMYECTBA BEIIECTBA IO W3BECTHOM
MAacce WA KOJWYECTBY BEIIECTBA OAHOTO M3 BCTYIAIOMINX B PEAKIIMIO BEIIECTB UJIM NMPOAYKTOB peakiuu. 2. Beuncienne maccol
(xonmMuecTBa BeUIECTBA, 00beMa) MPOAYKTa PEAKLUU, €CJIM U3BECTHA Macca MUCXOIHOI0 BEUIECTBA, COAECPKAIIETO ONMPENEIECHHYIO
noJiro nmpumecei. 3. Beruncienue Macchl (KOJIUYECTBA BEIIECTBA, 00heMa) MPOIYKTa peaKiuK, €ClIu U3BECTHA Macca pacTBopa U
MaccoBasi J0JIsl paCTBOPEHHOT'O BELIECTBA.

HNemoncTpanuu. [Ipumepsr dusmveckux sBICHHI; a) TuiaBieHue mnapaduHa; 0) auddy3us TyMIUCTHIX BEMIECTB C
ropsiel TaMITOYKH HaKaduBaHusA. [I[puMepbl XUMUYECKUX SBJIICHHI: a) TOPEHHUE MarHus; 0) B3aUMOJCHCTBUE COJISTHON KHCIIOTHI
C MpaMOpOM WJIM MeJnoM; B) moiydeHue ruapokcuna menu (Il); r) pacTBopeHue MOIy4YEHHOrOo THAPOKCHAA B KHUCJIOTaX; [i)
B3aumojiericteue okcuga meau (II) ¢ cepHOM KHCIOTOM TpUM HAarpeBaHUU; €) pa3JIoKEHUWE IMEpMaHraHaTa Kalus;, XK)
B3aMMOJICUCTBHUE Pa30aBICHHBIX KUCIOT C METaJUIAMH.



Tema S. IlpakTukym 1. IIpocreiiimme onepanuu ¢ Bemectsom (34)

JlabopatopHbie omnbIThl. 3. CpaBHEHHME CKOPOCTM MCHApEHHs] BOJbI M CIHUPTA MO HCYE3HOBEHHIO MX Kalelb Ha
¢unpTpoBasibHOM Oymare. 4. OkuciaeHUE MEIU B IJIAMEHU CIUPTOBKU WU Tropenku. 5. [loMyTHeHuEe M3BECTKOBOM BOJBI OT
BBIJIBIXa€MOTr'0 YIJIEKUCIOro raza. 6. IlomydeHue yriaekuciaoro ra3a B3auMOJCHCTBUEM COAbl U KUCIOTHL. 7. 3aMENIEHUE MENIU B
pactBope xsopuaa menu (1) xemnezom.

IIpakTnueckas paodora Ne S.IIpu3Haku XUMHUECKUX PEAKIIMI.

Tema 6. PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3J1eKTPOJMTOB (18 1)

[lonsiTHE 00 ANEKTPOJUTHUYECKON AUCCOLMALMHU. OJEKTPOJUTBI W HE3JIEKTPOJUThL. MexaHu3M JIuccouuanuu
AIIEKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKOW CBsi3u. CTENeHb 3JIEKTPOIUTHUECKON auccoruainuu. CHilbHbIE W cladble
DIEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHUS TEOPHUH DIICKTPOJUTHUYECKON nucconranuu. MloHHple ypaBHEHUS peakuyil. Y CIOBHUS MPOTEKAHUS
peakiuy 0OMeHa MEXY JIEKTPOIUTAMU 10 KOHIIA B CBETE€ HOHHBIX IIPEICTABICHU.

Knaccudukaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux xknaccuduxanus. Jucconuaius KUCIOT U UX CBOMCTBAa B CBETE TEOPUU DJIEKTPOIUTUYECKON JUCCOLUAIIH.
MouiekyiipHblE 1 MOHHBIE YPAaBHEHMS PEaKIMl KUCIOT. B3aumonelcTBHE KHUCIOT C METaUIaMH. DJIEKTPOXUMHUYECKUN P
HaIIpsDKEHUN METAIIOB. B3auMonencTBrUe KUCIOT ¢ OKCUAAMU METAJUIOB. B3auMOAENCTBHE KHUCIIOT C OCHOBAHUSAMU - pEaKLus
HelTpanu3auuu. B3aumoneilcTtBue Kucior ¢ coiusaMu. Mcnonb3oBaHue TaONMIBI PACTBOPUMOCTH IS  XapaKTEPUCTUKU
XUMHYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux kinaccuukanusa. [uccommarusi OCHOBaHMM W WX CBOMCTBA B CBETE€ TEOPHUH DIICKTPOIUTHUYECKOU
auccoluanyu. BzaumMmoneicTBUe OCHOBAaHUW € KHUCJIOTaMH, KHCIOTHBIMM OKCHAAMHM M cojisiMu. Mcnonb3oBaHue TaOnMIIbI
pacTBOPUMOCTH [IJIsI XapaKTEPUCTUKA XHUMHUYECKUX CBOWCTB OCHOBAHUMW. Pa3nokeHHWEe HEpACTBOPUMBIX OCHOBAHUW TMIPHU
HarpeBaHuM.

Comm, ux knaccuuKalus U IUCCOLMALMs Pa3IMYHBIX THUMOB coJiei. CBOICTBA cojied B CBETE TEOPHM AIIEKTPOIUTHYECKOU
nucconranvu. BzauMoaencTeue cosiel ¢ METAIIAMHM, YCIOBUS NMPOTEKAHUS ITUX peaknil. BzauMoaencTere cosiel ¢ KUCI0Tamu,
OCHOBAaHMSIMU U cojisiMu. Mcrionb3oBaHue TabJIMLBI pACTBOPUMOCTH JIJISl XapAKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06001meHue cBefieHni 00 OKCUIaX, X KiIacCU(pUKAIIMN U XUMUYECKUX CBONCTBAX.

['eneTnyeckue psiabl METALIOB M HEMETAJUIOB. ['eHeTnYecKas CBsI3b MEXAY KJIacCaMU HEOPTAaHUYECKHUX BEILIECTB

OKHCIIUTENPHO-BOCCTAHOBUTEBHBIE peaki. OKUCIUTEND U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE.

Peakuny MOHHOTO OOMEHAa M OKHMCIUTEIIbHO-BOCCTAHOBHUTENbHBIE peakiuu. CocTaBleHHE YpaBHEHUI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUUN METOJOM 3JIEKTPOHHOIO OasiaHca.



CBoiicTBa TPOCTHIX BEMIECTB - METAUIOB M HEMETA/VIOB, KHCJIOT W COJEH B CBETE NPEICTABICHHN OO0 OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX Mpolieccax.

Tema 7. IIpaktukym 2. CBoiicTBa paCTBOPOB JIEKTPOJIHUTOB (2 1)

HNToroBolii KOHTPOJb (1 1)
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