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MHNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma nmo xumuu st 8-9 KIacCOB MYHHUIMIIAJIBHOTO OO/KETHOTO 001IeoOpa3oBaTesibHOro yupexkaenus «IIpoxopoBckasi ruMHa3us»
COCTaBJICHA HAa OCHOBE:
. denepalibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOIO CTaHAapTa 00IIero oopa3oBaHus (OCHOBHOE 00I1Iee 00pa3oBaHue);
J npukaza ot 23.04.2012 r. Ne 1318 «O06 yrBepxkaeHnn 0a3uCHOrO y4eOHOTO IUIaHa JUIsi 00pa3oBaTelbHBIX ydpexkaeHuil benaroponckoit obmacry,
peaM3yIoNIuX OCHOBHBIC OO0pa3oBaTelIbHBIC MPOTPAMMBI HAYAJLHOTO W OCHOBHOTO 00mero oOpasoBanusi B pamkax peanusanuu OI'OC Broporo
TTOKOJICHUS;

J WHCTPYKTUBHO-METOIMYECKOTO muchMa «O MpernojaBaHuu XUMHUH B 00IIe00pa30BaTeNbHBIX YUpexkIeHusx benropoackoi obmactu B 2020-2021
y4eOHOM To/1y»;
. (benepanbHOro mnepeyHsi y4eOHHUKOB, PEKOMEHJOBAaHHBIX (JIOMylleHHbIX) MunucrepctBoM OOpazoBanus U Hayku Poccuiickoit Pexnepanuu K

HCIIOJIb30BaHUIO B 00pa30BaTEIbHOM IpoIiecce B 001eo0pazoBaTebHbIX yupexaenusx, Ha 2020-2021 yuebnsiii roa: [lpukaz MunuctepcTBa 06pa3oBaHus
n Hayku Poccuiickoit @enepanuu Ne 822 ot 23.12.2009 «O6 yrBepkaeHHH (elepabHbIX MNepedHed y4eOHHKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K
HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM Ipollecce B 00pa30BaTENbHBIX YUPEKICHHUIX, pealu3ylonux o0pa3zoBaTelibHble MPOrpaMMBbl 00IIero o0pa3oBaHus U
HMMEIOIIUX FOCYIapCTBEHHYIO aKKkpeauTaluio, Ha 2020-2021 yueGHbIHi roa;

. PErHOHANILHOTO TIePEYHsI yYCOHHKOB, PEKOMEHIOBAHHBIX K HCIOJB30BAHUIO B 00pa30BaTEIIbHOM TIpollecce B 00pa30BaTEIBHBIX YUPEKICHHUSIX
benropoackoit odmactu, Ha 2020-2021 yu. r.;

. MOJIOXKEHHUS 0 paboydeit mporpaMMe yaeOHBIX KypCOB, TPEAMETOB, TUCUILIHH OV

. yae6Horo iana MbOY «Pxkagenkas COLLL » va 2020-2021 yueOHbIiH TOI;

. MIPUMEPHOU MPOTPaMMBbI TI0 XUMUHU §8-9 KII. (CTaHAAPTHI BTOPOTO TTOKOJICHHS).

PabGouass mporpaMma Mo XHMHUM TOCTPOCHA Ha OCHOBE (PyHIAMEHTAIBHOTO spa COJEP)KaHHS OCHOBHOTO OOIIero obpaszoBaHus, TpeOOBaHUN K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHOM NMPOrpaMMbl OCHOBHOTO 001ero oOpa3oBaHus, TpeOOBaHUI K CTPYKTYpe OCHOBHON 00Opa3oBaTeinbHOU
MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus, NpONUCaHHBIX B DenepalbHOM TOCYAApCTBEHHOM OOpa30BaTENbHOM CTaHJApTE OCHOBHOTO OOIIEro
oOpa3oBanus, a Takxke KoHuenuu 1yXoBHO- HPaBCTBEHHOTO PAa3BUTHS M BOCIMTAHUS IpaxaaHnHa Poccuu, mporpaMMbl OCHOBHOTO 001ero oOpa3oBaHus
mo xumum st 8-9 kiaccoB u aBTopckor mporpammbl O. C. I'abpuensna, M. I'. OctpoymoBa, C. A. CnaakoBa Ilpumepnbie paboune mporpammsel. 8-9
kiaccel. M: [Ipocsemenue , 2019r.

Hacrosimas nporpamMma yuuteiBaeT pekoMeHnaanuu [IlpuMepHoit mporpaMmbl 0 XUMUU JIJIs1 OCHOBHOM IITKOJIBI.

HaHHaﬁ[ nporpamMmma KOHKPETU3UPYCT COACPKAHUEC CTaHAAPTA, Jaét pacipeaciICHUuC y‘Ie6HbIX 4acCoB I10 pa3aciiaM Kypca, IoCJICA0BaATCIIbHOCTb U3YUCHUA
TEM U pa3JiCiIoB C y‘IéTOM MCXKIIPCAMCTHBIX U ITPCAMCTHBIX CBHSCﬁ, JIOTUKH yqe6H0r0 Imponecca, BO3paCTHBIX 0COOEHHOCTEH yqamuxcs.

[Ipennaraemas paGouasi mporpamma peainusyeTcss B y4eOHHMKAaX XMMHMU M y4eOHO-METOJMYECKHUX MOCOOUSX, CO3JaHHBIX KOJUIEKTUBOM aBTOPOB IOJ]
pykoBojctBoM O.C.I'abpuensHa.
®opmMbI OpraHu3anuy y4eOHOro npouecca
KoHTposb ypoBHS 3HaHUH yJalIuXcs MpelycMaTpUBaeT MPOBeICHUE MPAKTUYECKUX U KOHTPOJIbHBIX padoT.



(I)Oprl l'IpOMe)KyTO‘lHOﬁ aTTeCTalluM: TCCTUPOBAHUC U CaMOCTOATCIIbHBIC pa6OTLI

B cooTBeTCcTBHH ¢ Y4eOHBIM IIJIAHOM HA U3yYeHHe XUMUH B 8-9 Kjacce oTBOAUTCS
136 4vacoB, u3z nux 68 u (2 u ¢ Hedenro) ¢ 8 Knacce (npakmuueckux padvom-7. KOHMPOIbHLIX padom -4) u 68 u (2 u 6 Hedenrw) ¢ 9 Knacce
(npakmuueckux paéom-6, KOHmMpobHbIX padom -4)

TpeOGoBanus Kk pe3yJbTaraM 0CBOEHHUs] Y4eOHOI0 IpeaAMeTa

BeinmyckHUK HayuHuTCS

® 3Hamb (NOHUMAMD)

— XMMHYECKYIO CUMBOJIMKY: 3HaKH XMMHUYECKHUX 3JIEMEHTOB, POPMYIIbI XUMUYECKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKIIMIA;

— BaKHEWIIME XUMHMYECKUE IMOHATHUS: BEUIECTBO, XMMHUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIbHBIE aTOMHAs M MOJIEKYJspHash Macchl, HOH,
KAaTHOH, AHUOH, XMMHUYECKas CBS3b, JIEKTPOOTPULIATENILHOCTD, BaJICHTHOCTh, CTEIIEHb OKHCIIEHUS,

MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA OOBEM, pacTBOPBI, 3JIEKTPOIUTHI M HEDJIEKTPOJIMUTHI, SJIEKTPOJIUTUYECKAs JUCCOLMALNS, OKUCIHUTENb U
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTAHOBJICHHE, TETNIOBOM 3((EKT peakiii, OCHOBHBIE TUIIBI PEaKIUi B HEOPraHUYECKON XUMUMU;

— (hopMyNIHPOBKH OCHOBHBIX 3aKOHOB U TEOPHUH XUMHUHU: aTOMHO-MOJIEKYISPHOTO y4EHUS; 3aKOHOB COXPaHEHMsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa
BemecTs, ABoraapo; Ilepnoauyeckoro 3akona J[.M1. MeHaeneeBa; TeOpUM CTPOEHUS aTOMa M YYEHHsI O CTPOCHUM BELIECTBA; TEOPUH DJIEKTPOIUTHUYECKON
JMICCOLIMAIIMU M YUEHHUS O XUMUYECKOM peaKIny;

® Hazvieamy:

— XUMUYECKHE HIIEMEHTHI;

— COEIMHEHHUS U3YUYEHHBIX KJIaCCOB HEOPIaHUYECKUX BEIIECTB;

— OpraHMYecKHe BeIecTBa M0 UX (popMyse: MeTaH, 3TaH, STUJIEH, alleTUIIEH, METaHOJI, 3TAHOJI, [NIMLEPUH, YKCYCHAasl KUCIIO0Ta, III0K03a, Caxapo3a;

®  00bACHAMD:

— (u3MUECKul CMBICI aTOMHOIO (IOPSAKOBOTO) HOMEpa XMMHUYECKOIO 3JIeMEHTa, HoMmepa Ipynnsl U nepuona B Ilepuonmueckoit cucreme /[I. .
MeHeneeBa, K KOTOPbIM 3JIEMEHT IIPUHA/IJIEKUT;

— 3aKOHOMEPHOCTH M3MEHEHUs] CTPOEHUsI aTOMOB, CBOWCTB 3JIEMEHTOB B IIpeJesiaX MaslbIX NEpUOJOB M A-TpYIII, a TaKXe CBOICTB 00pa3yeMblX UMHU
BBICILIMX OKCHJIOB U TUAPOKCHJIOB;

— CYIIHOCTb IPOLECcCa EKTPOIUTUUECKOM TUCCOLMALMI U PEaKLIUii HOHHOTO 0OMEHa;

® XapaKmepu3zoeamo:

— XMMMYECKHE 3JIEMEHTHI (0T BOAOPOAA JI0 KaJbIHsl) Ha OCHOBE MX MoJoxkeHus B Ileproauueckoii cucteme xuMmudeckux snemenToB 1. . MenneneeBa
1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB;

— XMMHYECKHE CBOWMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (IMPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIOB, COCAMHEHUI — OKCHJIOB,
KHCJIOT, OCHOBaHH, aM(OTEPHBIX OKCUI0B M TMJIPOKCUIOB, COJIEH);

® onpedenamu:
— COCTaB BEIECTB 0 UX (popMyram;



— BQJIGHTHOCTb U CTENIEHU OKHUCIICHUS YJIEMEHTOB B COEAMHEHNUN;
— BU/JIBI XUMHYECKOU CBSI3M B COSTMHCHUSX;
— THIBI KPUCTAUTMYECKUX PEMIETOK TBEPABIX BEIIECTB;
— MPUHAAICKHOCTh BEILIECTB K ONPEEIEHHOMY KJlacCy COSMHEHUN;
— THUIBI XUMUYECKHUX PEAKIIN;
— BO3MOXHOCTb IPOTEKAHUS PEaKLIM HOHHOTO OOMEHa;
® cocmaenamo:
— CcXeMbl CTpoeHHs aToMoB nepBbix 20 anemenToB Ilepuonnyeckoii cuctemsl 1. Y. Menaeneesa;
— (popMyIbI HEOPraHUYECKUX COEAUHEHNHN U3yUYEHHBIX KIacCOB;
— YpaBHEHHUS XMMHUYECKUX PEaKIIUi, B TOM YHCII€ U OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX, C IOMOILBIO METO/1a AJIEKTPOHHOTO OajaHca;
® fe3onacHo odpawjamosca:
C XUMUYECKOU NMocyaoi 1 1ab0opaTOpHBIM 000PYAOBaHUEM;
®  NPOBOOUMb XUMUYUECKUIL IKCHEPUMEHM :
— MOATBEPKIAOIIMNN XUMUYECKUN COCTAaB HEOPraHUYECKUX COECMHECHUM;
— MOATBEPK AN XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;
— TIO TIOJTYYSHHI0, COOMPAHMIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPOa, BOJIOPO/a, YTJIEKUCIIOTO ra3a, aMMHaKa);
— TI0 OIPENIETICHNIO XJIOPH-, Cylb(ar-, KapOOHAT-MOHOB ¥ HOHA AMMOHHUS C TIOMOIIBbIO KAYECTBEHHBIX PEaKLIU;
®  gbluUUCTAMD:
— MAacCOBYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTa N0 (hopMyIie COeTMHEHUS;
— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOTI'O BEILIECTBA 110 U3BECTHOM MACCOBOM JIOJIM MPUMECEii;
— 00BEMHYIO J10JTI0 KOMIIOHEHTA ra30BOil cMecH;
— KOJIMYECTBO BEIeCTBA, 00BEM HITM MacCy BEILIECTBA MO KOJUYECTBY BEIIECTBA, 00BEMY HIIM MACCE PEareHTOB, WK MPOAYKTOB PEAKIIHH;
®  UCHOb306aMb NPUOOPEMEHHBLE 3HAHUA U YMEHUSA 8 RPAKMUYECKOU 0eAmeNbHOCHU U NOBCEOHEBH O HCUSHU:
— Juia 6e30mMacHOro oOpalleHHsl ¢ BElIeCTBAaMU W MaTepHallaMd B MOBCEAHEBHOW >KU3HM U TPAMOTHOTO OKa3aHMs MEPBOM MOMOIIM HpPU OXKOTax
KHCIIOTaMH U IIEJI0YaMUu;
— JUIst OOBSICHEHUS OTEIBHBIX (DAKTOB U MPUPOIHBIX SBICHUII;
— JUISL KPUTUYECKOU OI[EHKU MH(POPMAIUH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:
®  XapaKTepU30BaTb OCHOBHBIE METO/Ibl NO3HAHUS XUMUUECKUX 00BEKTOB: HAOII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOICTUPOBAHHE.
® DPa3IMYaTh XUMUYECKUE OOBEKTHI (B CTATUKE):

— XMMHYECKHE IEMEHTHI U NIPOCTHIE BEIIECTBA;

— MeTaJUIbl U HEMETaJIJIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTD MPUHAICKHOCTH TAKMX OOBEKTOB K TOM MJIM MHOM Tpymie;



— OPraHWYeCKUE U HEOPTAaHUYECKUE COETUHEHMUS;

— THJIPOKCHU/IBI (KUCIOPOACOIEpKAIINE KUCIOThI, OCHOBaHHUS, aM(POTEpHBIE THAPOKCHIBI);

— OKCHJIbI HECO0JICOOpa3yIoIKe U cojieoOpasytomine (KUCIOTHbIE, OCHOBHBIC, aM(POTEPHEIL);

— BAJIGHTHOCTb U CTEIIEHb OKUCIICHUS;

— CHUCTEMaTHYECKHE U TPUBUAIBHBIC TEPMUHBI XUMHUUECKOW HOMEHKJIIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMHH (3HAKU U (OPMYIIBI, HHACKCH U KO3()(OUIIMEHTHI, CTPYKTYpHBIE I MOJICKYJISIpHBIE (DOPMYITBI, MOJICKYJISIPHBIC U HOHHBIE
YpaBHEHHUS PEaKLUi, [TOJIHbIE U COKPALICHHbIE HOHHBIE YPABHEHUS PEAKIINI, TEPMOMOXUMHUUYECKUE YPABHEHUS, 0003HAUEHUSI CTEIIEHU OKUCIICHUS U 3apsijia
roHa B (hOopMysie XUMHUYECKOTO COCTUHECHHS);
pa3nuyaTh XUMHYECKHUE OOBEKTHI (B JUHAMUKE):

— (pusnveckre U XMMHUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHUS U JUCCOLUALNY;

— OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN 0OMEHa;

— CXEMBI U YpaBHEHUS XUMHUECKUX PEaKIfii;

COOTHOCHTB:

— 9K30TEPMHUUECKHE PEAKI[UN U PEaKIIMU TOPEHUS;

— KaTaJuTH4eCKHUe U (DepMEHTATUBHBIE PEaKLINU;

— MeTaJlll, OCHOBHBIN OKCHJI, OCHOBAHHUE, COJIb;

— HeMeTaJll, KUCJIIOTHBIA OKCHJI, KUCIIO0Ta, COJIb;

— CTpPOEHHUE aTOMa, BUJI XMMHUYECKOHN CBSI3H, TUI KPUCTAIIMYECKON PEeIIETKY U (PU3NYECKHEe CBOWCTBA BEIIECTBA;

— HaxO0XJCHHE IEMEHTOB B IPUPO/JIE U MPOMBIIIIEHHbIE CIIOCOOBI UX MOJTYYCHHUS,

— HE00X0IMMOCTh XMMHUYECKOT0 MTPOM3BOJICTBA U TPEOOBAHUI K OXpaHe OKPYKAIOIIEel Cpeibl;

— HE0OX0IMMOCTh IPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MaTEPHAJIOB U TPEOOBaHUS K 30POBLECOEPEIKEHNUIO;

BBIJIBUTaTh U SKCIIEPUMEHTAIBHO IPOBEPSATh T'MIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS U IMPHUHAUICKHOCTH K
onpeaenéHHOMY Kiaccy (TpyIIe) BelecTB;
MIPOTHO3UPOBATH CIIOCOOHOCTDH BELIECTBA MPOSIBIISITh OKUCIUTENbHbIE NIM BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIICHUSI SJIEMEHTOB,

BXOJILIUX B €r0 COCTaB, a TAKXKE MPOJYKTOB COOTBETCTBYIOIINX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHil;

COCTaBIISATh YPaBHEHUSI PEAKLUN C y4aCTHEM TUITUYHBIX OKUCIUTENEH U BOCCTAHOBUTEJICH Ha OCHOBE DJIEKTPOHHOTO OajaHca;

OTpENENATh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHX peakuuid Ha OCHOBE OJIGKTPOXMMHUYECKOTO psiia HAmpsHKEHUH  METaioB,  psja
AIIEKTPOOTPHUIATEIFHOCTH HEMETAIIJIOB, TAOIUIBI PACTBOPUMOCTH M YU&Ta yCIOBHUI UX MPOBEACHMUS,

MIPOBOJUTH PACUETHI 10 XUMUYECKUM (opMysIaM U YPaBHEHUSIM:

— U151 BBIBOJIa (DOPMYIIBI COEAMHEHUS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— II0 PUTOTOBJIEHUIO PAaCTBOPA C UCIOJIb30BAHNEM KPUCTAJIOTUIPATOB;

— I10 HaXOKJEHUIO J0JIM BBIXOJA MPOIYKTa PEaKLUU [0 OTHOUIEHUIO K TEOPETUUECKH BO3MOKHOMY;

— ¢ ucnoJib30BaHueM npasuia I'eli-Jltoccaka 06 00BEMHBIX OTHOILICHUSIX Ta30B;

— C UCMOJIb30BaHUEM TIOHSATUH «KMOJIbY, «MMOJbY, 4UCTI0 ABOTaApPO»;



— [0 TEPMOXUMUYECKUM YPABHEHUAM PEAKLUU;
MIPOBOJIUTH XUMHUYECKHI SKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOACHUEM MPaBUII TEXHUKH O€3011aCHOCTH:

— II0 YCTAHOBJICHUIO KAYE€CTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COCAUHEHUS;

— IIPH BBIIIOJIHEHUH UCCIIEIOBATEIBCKOTO IIPOEKTa;

— B JOMAIlIHUX YCJIOBUSAX;
HCI0JIb30BATh IPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMY ISl BBIIIOJHEHUS IPOEKTOB M Y4€OHO -UCCIIEA0BATEIbCKUX 33124 110 U3YYEHHIO CBOMCTB, CIIOCOOOB
IIOJIY4EHUS U PACIIO3HAHUS BEIECTB;
OTPEENATh UICTOYHUKN XMMHUYECKON MH(OpMaIUY, TPECTaBIATh CIMCOK MH(POPMAIIMOHHBIX PECYPCOB, B TOM UYHCJIE€ U Ha HMHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(OPMaLMOHHBIN TPOAYKT U MPE3EHTOBATH €T0;
00BEKTUBHO OLIEHMBATh UH(OPMAIIUIO O BEIIECTBAX U XUMUYECKHUX MpoLieccax, KpUTUYECKH OTHOCUTCS K ICEBOHAYYHON MHPOpMaIUH, HET0OPOCOBECTHON
peKiIaMe B CpeICTBAaX MaccoBOM MH(pOpMAILNN;
cO37aBaTh MOJENU U CXEMBbI IS pellleHus] y4eOHbIX U TI03HaBaTeNIbHBIX 3ajay.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOTO MPeIMeTa.
[To 3aBepuieHHI0O Kypca XHMHUH Ha 3Talie OCHOBHOTO OOIIEro oOpa3oBaHUS BBITYCKHUKHA OCHOBHOHM IIKOJBI JOJDKHBI OBJIANICTH CIICAYIOIIMMH
pe3ysbTaTaMu:
l. JTuunocmmnote pesynomamor:
1) ocosnanue cBOEH 3THUUECKON MPUHAICKHOCTH, 3HAHKE UCTOPUU XUMHH U BKJIaJla POCCUHCKON XUMUYECKON HAyKH B MUPOBYIO XHMHIO;
2) ¢popmuposarue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCS K CAaMOPa3BUTHIO M CaMOOOPa30BaHUIO
Ha OCHOBE U3y4YEHHBIX (PaKTOB, 3aKOHOB U TEOPUI XMMHUH; OCO3HAHHOTO BHIOOPA U MOCTPOCHHUE MHANBUAYAbHON 00pa30BaTeIbHON TPACKTOPHH ;
3) ¢popmuposanue NETOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThi0 KOTOPOH SIBJIACTCS XHUMHUYECKas KapTHHA MHpa,
4) o61a0enue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN NMPAKTUKH, B TOM YHUCIC U XUMUICCKUM;
5) oceoenue coumanbHBIX HOPM, TMPAaBHJ TOBEACHHS, pojeld W (GOpM CONUAIBHON XHU3HU B COIMyME, NPUPOJE M YAaCTHOW >KM3HM HA OCHOBE
9KOJIOTMUYECKOM KYJIbTYPhI U O€30MacCHOTO 00palieHus C BeIIeCTBAMHU U MaTepHallaMu;
6) gopmuposanue KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIIEHHHM CO CBEPCTHHKAMH M B3POCIBIMH B IpOIleCcCe 00pa3oBaTesIbHOM, OOLICCTBEHHO
MOJIE3HOH, Y4eOHO-HCCIe0BATENBCKOM, TBOPUECKOM U APYTrUX BUJIOB ACSITEILHOCTH, CBI3aHHBIX C XUMUEH.
Il. Memanpeomemmnuwie pesynomamer:
1) onpedenenue neneit cOOGCTBEHHOTO 00YUEHHMS, TTOCTAHOBKA U (GOpMYIIHpOBaHKE IS CeOs HOBBIX 3a/1a4;
2) nianuposanue TyTei TOCTIKEHHUS JKEIAeMOTO Pe3ylibTaTta 00yUCHHs XUMHH KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIBHOTO XapakTepa;
3) coomnecenue CBOUX ACHCTBUI C TNIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYUeCma/ieHue KOHTPOJISl CBOEH ESITENbHOCTH B POLIECCE AOCTHKEHHSI Pe3yJIbTaTa,
onpedeneHue ciocoO0B ACWCTBUNA MTPU BBHITIOTHEHUH Ta00OPATOPHBIX U MPAKTHUECKUX PAOOT B COOTBETCTBHUH C MPaBHJIaMU TEXHUKU O€30TIaCHOCTH;
4) onpedenerue NICTOUHUKOB XUMHYCCKOU MHPOPMAIUH, TIOJYICHUE U aHAIIN3 e€, co31aHue HH(DOPMAIIMOHHOTO TIPOJIyKTa ¥ €r0 MPe3CHTAIHS;



5) ucnonvzosanue OCHOBHBIX HMHTEIUICKTYaJbHBIX OICpAllMii: aHalM3a M CHUHTE3a, CPAaBHCHUS M CHCTEMAaTH3allMd, OOOOLICHUS M KOHKPETH3alluH|,
bis6eHUe TIPUIMHHO-CIICICTBEHHBIX CBSI3€H U nocmpoeHue T0TUIECKOTO PacCyXACHNUS U YMO3aK/IIOUeHUs (MHIyKTUBHOTO, I€AYKTUBHOIO U 110 aHAJIOTHH)
Ha MaTepuase eCTeCTBEHHO-HAyYHOT'O COAEpIKaHUS;

6) ymenue co3aBarh, IPUMEHSThH U IPEOOPA30BBIBATH 3HAKUA M CUMBOJIBI, MOJICIIN M CXEMBbI JUIS PEUICHHs YUeOHBIX U TIO3HABATEIIBHBIX 337134,

7) ¢popmuposanue n pazsumue FKOJIOTHUSCKOTO MBIIUICHHS, YMEHUE MIPUMEHSTh €ro B MO3HABATEIbHOW, KOMMYHUKATHBHOM, COLMAILHOM MPAKTUKE U
npodeccHoOHAIEHON OPUCHTAIINH.

8) eenepuposanue unei u onpeaeIcHue CPECTB, HEOOXOIUMBIX JUIS UX PEaIU3alliH.

1. IIpeomemmnoie pezyromamot:

1) ymenue 0603HaUATh XUMUYECKHE DJICMEHTBI, HAa3bIBaTh UX M XapaKTEPU30BaTh Ha OCHOBE MojiokeHus B [lepuonndeckoii cucteme J[. . Menneneesa;

2) ¢opmynruposanue N3y4CHHBIX TIOHSATHN: BEHIECTBO, XMMUYECKHI JJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH, NMPOCTOE U CJI0KHOE BEIIECTBO,
XUMUYECKasl PEaKkiusi, BUIAbl XUMUYECKUX PEAKIUH U T. II.;

3) onpedenenue no GopmyaaM COCTaBa HEOPraHUYECKMX W OPTaHMYCCKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XMMHUYECKHX JJIEMEHTOB WM CTEICHH HX
OKHCJICHHUS;

4) nonumarnue vHHOPMAIIUH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, POPMYIIbI U YpAaBHCHUS;

5) ymenue kraccuguyuposams npocThie (METAIIbI, HEMETAJLIBI, OJarOPOHBIE Ta3bl) M CIOXKHBbIC (OMHAPHBIC COCAMHEHHS, B TOM YHCIIC U OKCHJBI, a
TaK)Xe THIPOKCH]IbI — KHUCIIOThI, OCHOBaHMsI, aM(pOTEpHbIE THAPOKCUIBI U COJIN) BELIECTBA;

6) gopmyruposanue TlepuoaMYECKOTO 3aKOHA, 00bsCHeHUe CTPYKTYphl M HHPOpPMAIMH, KOTOpyo Hec€T Ilepuomamueckas cucTeMa XUMHYECKHUX
anementoB . 1. MennaeneeBa, packpvimue 3na4enus [lepuoandeckoro 3akoHa;

7) ymenue xapakmepuz06ams CTPOSHHE BEIECTBA — BUJIbI XUMHUUECKHUX CBSA3EH M THITbI KPHCTAUIMICCKUX PEHIETOK;

8) onucanue cTpoeHns aTOMOB XUMHUYECKHX 31eMeHTOB Ne 1—20 1 Ne26 u omobpadicenue ux ¢ IOMOIIBIO CXEM;

9) cocmasnenue GOpMyI OKCHIOB XUMHUUECKHX HJIEMEHTOB U COOTBETCTBYIOIIUX UM T'HIPOKCHIOB;

10) nanucanue CTpyKTYpHBIX GOPMYJI MOJIEKY/SIPHBIX COCTMHEHHH U (OPMYJIBHBIX SIHHUI] HOHHBIX COCANHCHHU 10 BAJICHTHOCTH, CTEIICHSIM OKUCIICHHS
WJIM 3apsiiaM HOHOB;

11) ymenue ¢hopmynruposams OCHOBHBIC 3aKOHBI XUMHUH — TTIOCTOSIHCTBA COCTAaBa BEIIECTB MOJICKY/SIPHOTO CTPOCHHSI, COXPAHEHHUSI MAaCChI BEIECTB, 3aKOH
ABorazpo;

12) ymenue ghopmynuposams 0OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKY/ISIPHOTO YUCHHSI X TEOPUH SIICKTPOJUTHICCKON TUCCOIMAIIIH;

13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUA M MPEKPAIICHUS XUMUYECKUX PEaKIInii;

14) cocmasnenue MOJEKYIAPHBIX YpPaBHEHHUH XMMHUYECKUX pEaKIMH, MOATBEPXKIAONMX OOIHEe XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEX]Y KIIACCAMH COCIMHEHHUIA;

15) cocmasnenue ypaBHeHHI peakiuii C y4acTHEM 3JIEKTPOIUTOB TAK)KE U B MFOHHOU (opMme;

16) onpedenenue Mo XUMUYECKUM YpaBHEHHUSIM MPUHAIICKHOCTH PEAKIMN K ONPEACTIEHHOMY THITY HJIH BUIY,

17) cocmaenenue ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIINI C IOMOIIIBEO METO/Ia AIEKTPOHHOTO OaaHca;

18) npumenenue NOHATHI KOKUCIICHUEY» U «BOCCTAHOBJICHHUE) ISl XapAKTEPUCTUKU XUMUYECKUX CBONCTB BEIIECTB;

19) onpeodenerue c MOMOIIBIO KAYECTBEHHBIX PEAKIIUN XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHBI U KATHOH aMMOHHS B PaCTBOPE;



20) o6vscHeHue BIUSIHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKHX PEAKIIUIA;

21) ymenue xapakmepuzogams TOJIOKCHUE METALIOB U HEMETAUIOB B [leproInueckoi ciucTeMe 3JIeMEHTOB, CTPOSHHE UX aTOMOB U KPHCTAJUIOB, 00IINe
bu3ruecKre 1 XUMUYECKHE CBOWCTBA;

22) 0bwscHeHue MHOTOOOpa3Us MPOCTHIX BEIIECTB SBJICHUEM AJJIOTPOIIMH C YKa3aHHEM e€ MPUYHH;

23) ycmanosnenue pasMuUi TUAPO-, MHUPO- U DIICKTPOMETALIYPTUU U ULIIOCMPUPOSAHUe WX TPUMEpPaMH IPOMBIIUICHHBIX CIHOCO0OB IOJIyYCHUS
METaJlJIOB;

24) ymenue oasams obOuIyr0 Xapaktepuctuky iementos |, 11, VIIA rpymm, a takke Boopoja, KHCIOpoa, a3oTta, cepbl, hochopa, yriiepoia, KpeMHHUS U
00pa30BaHHBIX MMH MPOCTHIX BEIIECCTB M BAKHEHIIINX COCAUHEHUH (CTPOCHUE, HAX0XKICHUE B MPUPOJIC, MOTyUeHHE, (PU3NUCCKHEe U XUMHUYECKUE CBOWCTBA,
MIPUMEHEHHUE);

25) ymenue onucvléams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIIUThI OT HEE;

26) ymenue npouzeo0ums XUMUYECKUE PACUETHI C UCTIOIb30BAHUEM MMOHATHI «MaccoBasi JIOJIsl BEIIECTBA B CMECHY, KKOJIMUYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» TI0 hopMyJIaM U YpaBHEHUSIM PEaAKITUH;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3yUCHHBIX OPraHMUYECKUX BEIIECTB;

28) sbinonnenue 0003HAYCHHBIX B TIPOrPAMMe 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUYECKIX BEIIECTB 10 COOTBETCTBYIOLIMM MPU3HAKAM;

29) cobnrodenue npaBuil 0€30MACHON PabOTH B XUMUYECKOM KaOUHeTe (71abopaTopun).

Conep:xanue y4eOHOro npeamera

8 kiaacce

HavajbHbIe IOHATHSA M 3aKOHBI XUMHH

Tena u BemectBa. CBOMCTBA BEMIECTB. DTAJOHHBIC (PU3MYECKHE CBOMCTBA BEHICCTB. MaTepuaibl U MaTepualioBe/eHrne. Poinb XMMUU B KU3HU
coBpeMeHHOTO 00miecTBa. OTHOIIEHHE O0IIECTBA K XUMHUH: XeMOQIIHS B XeM0(hoOusl.

Mertoap! u3ydeHust xumuu. Habmonenne. DkcriepuMmeHT MoaenupoBanue. Mojienn MaTepuaibHbIe U 3HAKOBBIC UM CUMBOJIBHEBIE.

l'azer. XKunkoctu. TBEpmpie BemecTBa. B3anMHbIE mepexoabl MEXIy arperaTHbIMH COCTOSHHUSIMH BEIECTBA: BO3TOHKA (CyOiuMMarus) Hu
necyOnumantys, KOHISHCAUs ¥ UCTIApEeHUE, KPUCTAUIM3AIUs U TIJIaBICHHE.

®dusndeckue sBiIeHUs. UUCThIe BelIecTBa M CMeCH. | OMOTEHHBIE M rereporeHHbie cMecu. CMecu ra3ooOpasHbie, uakue u TBEpabIe. CriocoObl
paszeneHuss CMeCel: IeperoHka, Wiy JUCTHUIUIALNS, OTCTauBaHKe, PYIIBTPOBAHNE, KPUCTAJUIM3AIIMS WU BhITlapuBaHue. Xpomarorpadus. [IpuMeHeHue sTux
croco60B B 1a00PaTOPHOI MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XUMUYECKUE AIEMEHThl. ATOMBI U MOJEKyibl. [IpocThle M CIOXKHBIE BellecTBa. AJJIOTpONHs Ha mpumepe Kuciaopona. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO yueHus. Monsl. BelecTBa MOIEKYIIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS.

3HaKu (CMMBOJIBI) XMUMHUYECKUX dlieMeHTOB. MHbopMalius, KOTOPYI0 HECYT 3HAaKM XUMHUYECKUX DSJIEMEHTOB. DTHMOJOTHS HA3BaHUNA HEKOTOPBIX
XUMHUYECKUX dreMeHToB. Ilepuoanueckas tabnuma xumudeckux snemeHToB J[. M. MeHneneeBa: KOpPOTKONEPUOIHBIA M JJITMHHOTEPUOIHBIA BapHUAHTHI.
[Tepuosast u rpynmel. ['aBHast 1 moOo4Has noArpynmbsl Wik A- U b-rpynmnel. OTHOCHTEIBHAS aTOMHAas Macca.



Xumuueckue Gopmyinsl. Uaaekcs u ko3 duuments. OTHOCUTENIbHAS MOJIEKYJISIpHAst Macca. MaccoBast I0JIsi XMMUYECKOTO 3JIEMEHTA B COSAMHEHUH .
WNudopmanms, KOTOPYIO HECYT XUMHUUECKUE (POPMYIIBI.

BanentHocts. CTpykTypHBIe (QOpMYIbl. XHUMHUYECKHAE IEMEHTH C TIOCTOSHHONW M TEPEeMEHHOW BaJICHTHOCTHIO. BBIBOA (OPMYINBI COCMHEHUS MO
BajieHTHOCTH. OmpezeseHne BaJCHTHOCTH XMMHUYECKOTO 3ieMeHTa 1o (opmysne BemecTBa. CocraBieHHe Ha3BaHUM COCAMHEHHH, COCTOSIIMX M3 JBYX
XMUMHMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

Xumuueckue peakuuu. PeareHTsl M npoaykTel peakuuu. [Ipu3HAKM XMMHUYECKHX PeakUui. YCIOBUS MX IPOTEKaHUs M INpekpameHus. Peaknuum
ropeHus. DK30TEPMHUUYECKUE U SHIOTEPMUUECKUE PEAKIIUH.

3aKOH COXpaHEHUs Macchl BEIIECTB. XUMHUUecKkne ypaBHeHUs. CocTaBlieHHe XUMUYECKUX ypaBHeHUU. Hdopmalns, KOTOpyro HECET XMMUYECKOE
YpaBHEHUE.

Knaccudukanuss XuMUYECKHMX pPEaKIHMl MO0 COCTaBy M YHUCIy PEareéHTOB WU MPOAYKTOB. THIBI XMUMHYECKUX peakiuil. Peakuuu coenuHeHwus,
pasznokeHus, 3aMmelieHns u ooMena. Karanuzaropsl u kataaus.

JdemoHcTpaumnu.
Komneknus marepranoB ¥ U3JEIAN U3 HUX.
Monenu, ucrosib3yemble Ha ypokax (U3HKH, OMOJIOTUN U reorpadui.
OO6BbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKUX BEILIECTB.
Mogenn KpUCTAIIMYECKUX PEMIETOK.
CoOupanue npudopa A MOJIy4eHUs ra3a U IPOBEpKa €ro Ha rTepMETUYHOCTb.
Bosronka cyxoro 5paa, nojga i HaQTaauHa.
ArperaTHble COCTOSIHUS BOJBI.
Paznenenue nByX HECMENIMBAIOLIUXCSA KUAKOCTEN C TOMOIIBIO JACIIUTEIHLHON BOPOHKH.
JuctuisaTop u ero padora.
e VYcraHoBKa Ui pUIBTpOBaHUSA U €€ paboTa.
e VYcraHOBKA /I BhIIapuBaHMs U €€ padoTa.
Komnnexmus ObITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3/AyXa.
Paznenenue kpacsiero BemecTa (paoMacrtepa ¢ HOMOIIBI0 OyMaXHOH XpoMaTorpaduu.
Mojenu aquIoTpONHbBIX MOAU(UKALUI yTraepoia U Cephl.
[Tomyuenue o30Ha.
ITopTpeTsl . 4. bepuenuyca u J[. 1. Menaeneesa.
KopoTtkonepuoanslil 1 iIMHHONIEPUOAHBINA BapuaHThl [lepuoanyeckoii cuctemsl 1. 1. Menneneera
KoHcTpyrnpoBaHue mapoCTepKHEBBIX MOAEIEN MOJIEKYI.
Amnmnapat Kunmna.
Paznoxenne 6uxpomara aMMOHHS.
I'opeHue cepbl U MarHUEBOM JICHTBI.



[Toptpetst M. B. Jlomonocosa u A. JI. JIaBya3be.
OnbIThl, HIUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACChl BEILIECTB.
I'openue ocdopa, pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJIE M UCCIICOBAHKE MOJTYYEHHOTO PAaCTBOPA JIAKMYCOM.
B3anmopaeiicTBue COJSIHON KUCIIOTHI C IUHKOM.
[Tonyuenue rugpoxcuna meau(ll) u ero pasnoxkeHue npu HarpeBaHUHU.
JlabopaTopHble ONBITHI.
. O3HaKOMJIEHHE C KOJUIEKLIMEN 1a00paTOPHOM MOCY/IbI.
. [IpoBepka nmpubopa As1sl HOJTy4eHHsI Ta30B Ha TEPMETHUHOCTb.
. O3HaKOMJIEHHE C MUHEpaJlaMu, 00pa3yOIIMMH T'PaHUT.
. [IpuroToBnenue rereporeHHON CMecH MOPOILKOB CEPBI U JKEeJIe3a U UX pa3JIeIeHUE.
. B3aumoielicTBie pacTBOPOB XJIOPUIOB U MOIUAOB Kalusl C paCTBOPOM HUTpaTa cepedpa.
. Honyuenue rugpokcuna meau(Il) u ero B3aumoseiicTBue ¢ cepHON KUCIOTOM.
. BzaumoerictBue pacTBopa cojbl C KUCIOTOM.
. [IpoBepka 3aK0Ha COXpaHEHHS MacChl BEUIECTB HA MPUMEPE B3aUMOACHCTBHS IIENOUYH U KUCIIOTHI.
9. TlpoBepka 3akoHA COXpPAHEHUST MACChI BEIIECTB HA TIPUMEPE B3aUMOACUCTBUS MIEN0UYH 1 comu xxene3a (I11).
10. Paznoxenune nmepokcuaa BoI0poia ¢ moMoInsio okcuaa Mapranma (IV). 11.3amemnienue xxene3oM MeId B METHOM KyIOpoce.
IIpakTuyeckue padoThbl.
1. 3HaKOMCTBO ¢ JabopaTOpHBIM 0OopyAoBaHueM. [IpaBuia TexHuku 6e30macHOCTH Mpu padboTe B kKabnHeTe XuMuu. HekoTopbie BBl padoT.
2. AHanu3 moyBbl (aHAIOT paboThl «OUYHCTKA TOBAPEHHOU COJIN).

01N DN KW~

Baskneiiluue npeacraBuTe/ i HeopraHnyeckux BemecTs. KojimuecTBeHHbIE OTHOIIEHUS] B XMMHH

CocraB Bo3ayxa. [loustue 06 06beMHOI 1071€ () KOMIIOHEHTa IPUPOIHOM ra30BOi cMecH — BO3ayxa. PacueT 00beMa KOMIIOHEHTA ra30BOM CMECH

0 €ro 00bEMHOM JI0JIe U HA00OPOT.
Kucnopoa. Ozon. Ilonxydenue kucinopoaa. Cobupanue u pacrno3HaBaHUE KUCIOpoJa. XHMHUYECKHE CBOMCTBA KHUCIOPOAA: B3aUMOJIECHCTBUE C

MeTaJlJlaMi, HEeMETaJUIaMU U CJIO’KHBIMU BelecTBaMu. [Ipumenenue kucnopoaa. Kpyrosopot kucinoposaa B mpupoie.

Oxcuapl. O6pazoBaHue Ha3BaHM OKCUIOB 1Mo uX Gopmymnam. CocraBneHue GopMya OKCHAOB MO MX Ha3BaHusM. [IpencraBuTeny OKCUIOB: BOJA U
YIJICKUCIIBIN Ta3, HerameéHasi U3BeCTh.

Bonopon B mpupoie. dusnueckne 1 XMMUYECKUE CBOICTBA BOAOPO/IA, €r0 MOJIyYeHUE U IPUMEHEHHE.

Kucnotsl, ux cocraB u ux knaccudukanus. Maaukaropsl. Tabnuna pactBopumoctu. ColisiHasi M cepHasi KUCJIOThI, UX CBONCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopuMOCTH coJieii B Boje. [IpeacraBurenu coseid: Xopua HaTpusi, kapOoHAT HaTpus, hocdar Kalblus.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Moib. MossspHas macca. KpaTHble eIMHHIIBI U3MEPEHHS] KOJUYECTBA BEIIECTBA — MIJLIUMOJIb U
KHJIOMOJIb, MHUJJTUMOJISIPHASI U KUJIOMOJISIPHASI MacChl BEILIECTBA.

PacueTsl ¢ MCIOIB30BaHMEM TOHSTHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAs MacCa», «IIOCTOSTHHAs ABOTapo».

3akoH ABoraapo. MomspHbiit 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MIIOTHOCTh OJHOTO Ta3a Mo JAPYroMy.



KpatHble eqMHULBI U3MEPEHNUS — MUJUTUMOJISIPHBIA U KHUJIOMOJIAPHBIN 00BhEMbI ra3000pa3HBIX BEIIECTB.

PacueTs! ¢ HCT0JIb30BaHIEM HOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAccay, «MOJIIPHBINA 00bEM Tra30By, «IIOCTOSIHHAS ABOTaIpO».

Pacuersl ¢ ncnonb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Macca», «MOJIIPHbIA 00BEM T'a30B», «UUCI0 ABOTapo».

I'mapocdepa. KpyroBopoT Boab! B pupoie. Pu3ndecKkue 1 XUMUYECKHE CBOWCTBA BOJIbI: B3aMMOACHCTBHE C OKCHUIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHUU B Boje. M3MeHeHHE OKpacKd MHAMKATOPOB B IIeNO4YHOUM cpene. [IpeacraBurenu menodei:

THAPOKCUABI HATPHUA, KaJIUs U KaJIbIUA.

PactBopuTens u pactBopénHoe BeniecTtBO. PacTtBopel. PactBopenue. ['maparel. MaccoBasi 101 paCTBOPEHHOIO BEIIECTBA. PacyeTkl, CBSI3aHHBIE C

MCI0JIb30BAHNEM MOHATHS «MAcCOBasi J0JIs1 paCTBOPEHHOTO BEILIECTBAY.
JdemoHcTpaumnu.

Ompenenenre coaep>Kanusi KUCIOPO/Ia B BO3AYXeE.

[Toyuenue KuCIOpoIa pa3ioKeHUEM IIepMaHTaHaTa Kajlusl ¥ MIEPOKCHUIa BOJAOPO/Ia.
CoOupanue METOJIOM BBITCCHCHHUS BO3TyXa W BOJIBI.

Pacno3naBanue kuciopoa.

['openue marnus, xenesa, yris, cepsl u pochopa B Kuciopoe.

Komneknust oxcunos

[Tonydyenue, cobupanue u pacrmo3HaBaHHE BOJAOPO/IA.

I'openue Bogopoa.

Bsaunmopetictere Bogopoaa ¢ okcuaom meau (I1).

Komnexuusi MUHEpaTbHBIX KHCIIOT.

[TpaBuso pa3daBieHUs CEPON KHUCIOTHI.

Komneknus cosent.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KHCIIOT M COJICH B BOJIE.

HexkoTopsie MeTasibl, HEMETaIbl U COCTMHEHHS KOJIMUECTBOM BEIIEeCTBA B 1 MOJIb.
Mogenb MoJsipHOTO 00BeMa Tra3000pa3HbIX BEIIECTB.

Koaneknus ocHoBaHUH

JlaGopaTopHble ONBITHI.

12. TloMmyTHEeHHE U3BECTKOBOM BOJIbI IIPU MPOIYCKAHUU YTIIEKUCIIOTO rasa.

13. Tlony4yeHue BOJOpOIa B3aUMOACHCTBUEM IIUHKA U COJISTHOU KUCIOTHI.

14. Pacio3HaBaHMe KHCIOT WHIAUKATOPaAMHU.

15. I3MeHeHune OKpacku HHAMKATOPOB B ILEJIOYHOU CpEJIE.

16. O3HakoMIIeHNE C MpenapataMy JOMalIHEW WM HIKOJIBHOM alTeuKy — pacTBOpaMH MEPOKCUAA BOJOPO/Ia, CHUPTOBOM HACTOMKHU MOJ1a U HAILIATBIPHOTO
cIupTa.

IIpakTnyeckune padoThl.



3. [lonyuenue, cobupanue u pacro3HaBaHUE KUCIOPOa.
4. Ilomy4yeHue, coOupaHue U paclo3HaBaHUE BOJOPOA.
5. IIpuroroBiieHHE PaCTBOPOB COJIEH C UX 3aJJaHHOM MacCCOBOM JIOJIEH.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHUH

O06o06mIeHne cBeeH 00 OKCHAAX, UX KiIaccu(uKaIy, Ha3BaHUIX U CBOMCTBax. CIIOCOOBI TIOTYYCHHS OKCHIOB

OcHoBanusi, WX KiIaccuukanus, Ha3BaHUsA W CBOMCTBa. B3auMojeiicTBME C KHCIOTaMH, KUCIOTHBIMU OKCHIAMU H coyisiMu. Pasznoxenue
HEpACTBOPUMBIX OCHOBaHMM. CrioCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnotsl, ux kinaccudukanus 1 HazpaHus. OO0IIMe XUMHUYECKHE CBOMCTBA KUCIIOT. B3anMoeiicTBHE KUCIOT ¢ MEeTaJUTaMH. DJIEKTPOXUMUYCCKUN PsiJT
HaNpsDKEHU MeETaioB. B3anMMoAeCTBHE KHCIOT C OKCHJIAMH METaJUIOB. B3amMoJelcTBHE KHUCIOT C OCHOBAHUSMHM — pEaKUUsd HEHUTpaIu3aluu.
B3aumoneiictBrue kuciotT ¢ consiMu. [lomydenre 0eCKUCIOPOIHBIX M KUCIOPOICOAEPKAIIUX KUCIIOT.

Conu, ux kinaccudukanus u cBoicTBa. B3anmonelicTere coseit ¢ MeTaiiaMu, 0COOEHHOCTH 3TUX peakiuii. BzaumoaeiicTBue colield ¢ COJISIMH.

['eneTndeckue psapl MeTalIa M HEMeTallIa. [ eHeTHYecKas CBsI3b MEXy KIacCaMH HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI.

17. B3aumMoaelicTBrEe OKCHIA KAJILIUA C BOIOM.

18. IlomyTHEHUE U3BECTKOBOW BO/IBI.

19. Peakius HelTpaIu3aluu.

20. IMonygyenue ruapokcuaa meau (I1) u ero B3anmoelicTBUE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (I1) mpu HarpeBanum.

22. B3auMoaeliCTBUE KUCIIOT C METAJJIaMH.

23. B3auMoeiicTBUE KHUCIOT C COJIIMU.

24. O3HaKOMJICHHE C KOJUICKIIUEN COIEH.

25. B3zaumopeiicteue cynbdara meau (II) ¢ xeneszom.

26. B3auMoelicTBUE COJIEH C COJISIMU.

27. I'eHeTnyeckas CBsI3b Ha MPUMEPE COCAMHECHUM MEH.

IIpakTHyeckue padoTbl

6. Pemienne skciepuMEeHTAIBHBIX 3a7a4.

IMepuonuyeckuii 3axon u [lepuogudeckas cucremMa XuMudeckux 3j1eMeHToB [I.U. MeHnaesneeBa U cTpoeHre aToMa

EcrecTBeHHBIC CceMeHCTBA XMMHUYECKHUX DJIEMEHTOB: IICIIOYHBIC W IEJIOYHO3EMENIbHBIC METasUIbl, TaJoreHbl, WHEPTHBIC (OJIArOPOJHBIC) Tas3bl.
AMmdoTtepHoCTh. AMDOTEpPHBIC OKCHJIBI i TUAPOKCHIBI. KOMITIIEKCHBIC COJIH.

Otkpeitue /1. U. Mengeneessim [lepuoanueckoro 3akoHa u cozganue uM [lepuoanyueckoid CHCTEMbI XUMUYECKUX JIEMEHTOB.

AToMBI Kak (hopMa CyIIECTBOBAHUS XMMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEJCHHSA O CTPOSHHH aTOMOB. J[0Ka3aTeabCTBa CIOKHOCTH CTPOCHHUS
atomoB. OnbiTel Pesepdopaa. [lnanerapHas Moaenb CTpOCHUS aTOMA.



CocTaB aTOMHBIX sii€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHASE aTOMHasi Macca. B3auMOCBs3b MOHATUN «IIPOTOH», «HEHUTPOH», «OTHOCHUTEJIbHAS
aTOMHasl Maccay.
Muxkpomup. DnekTpoHbl. CTpOeHHE MIEKTPOHHBIX YpOBHEH aToMOB XUMHYeCKHUX 31eMeHTOB NeNe 1-20. IloHsiTe 0 3aBepLIEHHOM 3JIEKTPOHHOM
YpOBHE.
N3orombl. @usndeckuii cMbIci cuMBoJivkH [lepuoamaeckoii cuctemsl. CoBpemenHas popmynuposka [leproaudeckoro 3akona. 3MeHeHUs CBOWCTB
AJIEMEHTOB B MIEPUOJIAX U I'PYIIaX, KaK (yHKIUS CTPOCHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTUKa AJIEMEHTAa-METaula M 3JIEMEHTa-HEMETaJUla MO0 WX IMOoJoKeHUuto B Ilepumogmyeckor cucreme Xumuyeckux sneMeHtoB /I, U.
Menneneesa.
JdemoHcTpaumnu.
e Paznuunbie popmbl TAOIUI] TEPHOIUIECKON CUCTEMBI.
e  MogenupoBanue nocrpoenus llepuoanueckoi cucremsl . 1. Menaeneesa.
e Mopenu aTOMOB XUMHUYECKUX JIEMEHTOB.
e Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 TIepHOI0B
JlaGopaTopHble ONBITHI.
28. IMomydyenune ampoTEpHOTO TUIPOKCUAA U HUCCIIEAOBAHUE €r0 CBOMCTB.

XumMnueckas cBsidb. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA

WNonnas xumuueckas cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMHU METAJUIOB M HeMeTaioB. CxemMbl 00pa3oBaHUSI MOHHOW CBSI3M Ui OMHApHBIX
coenuHeHul. loHHBIE KpUCTAJUITMYECKHE PEIETKU U (U3NYECKUE CBOMCTBA BEUIECTB C 3TUM THUIIOM peli€Tok. [lonstue o popmynbHON eAUHMUILIE BEIIECTBA.

KoBanenTHas xumuyeckasi CBA3b. DJEKTPOHHbIE U CTPYKTypHBIE Qopmynbl. [lonstie o BaneHTHOCTH. KoBaneHTHas HemomsipHasi cBsizb. CXembl
00pa3oBaHUs KOBAJCHTHOM CBS3U JJIs1 OMHAPHBIX COeIMHEHUN. MOJEKyIsIpHbIE U aTOMHbIE KPUCTAIUIMUECKHE PEIIETKH, U CBOWCTBA BELIECTB C STHUM THUIIOM
PEUIETOK.

DNEeKTPOOTPULIATENBHOCTD. P anekrpoorpuniarenbHocTu. KoBaneHTHas nossipHas xumudeckas cBsa3b. Jlunosns. Cxembl 00pa3oBaHus KOBAJIEHTHOU
MOJISIPHOM CBA3M JUIsl OMHAPHBIX COSAUHEHUN. MONeKyIIpHbIE U aTOMHbIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Merammueckass XMMUYECKasi CBSI3b M METAJNIMYECKass KpUCTaIMyeckas peméTka. CBOMCTBA BEIIECTB C 3TUM TUINOM pelérok. Enunas npupona
XUMHUYECKUX CBA3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHM OKUCIEHHUS U BajeHTHOCTH. [IpaBuiia pacu€ra cremeHeil okucieHHS MO (GopMylIaM XUMHUYECKUX
COEIMHEHUI.

OKuUCAUTENBEHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpenencHUe CTENEHEH OKUCIECHUS A DJIEMEHTOB, OOpa3yIOLIUMX BEIIeCTBa Pa3HBIX KIIACCOB.
Peakuuu moHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. OKUCIUTENb U BOCCTAHOBHUTEINb, OKUCIIEHHUE U BoccTaHoBleHUEe. CocTaBieHue
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOJOM AIIEKTPOHHOTO OaaHca.

JdeMoHcTpanuu.
e BuneodparmenTs u cnaiiasl «MloHHAsS XUMUYECKas CBA3hY.
e  Kouiekius BEeCTB ¢ MOHHOW XMMUYECKOM CBSA3BIO.



Moieny HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.

BuneodparmenTs! u crnaiipl «KoBaeHTHAs XUMUYECKAst CBSI3bY.
Kosnexnus BemecTB MOJIEKYJISIPHOIO U aTOMHOT'O CTPOEHHSL.

Monenu MOJEKYISIPHBIX U @TOMHBIX KPUCTAJIIMYECKUX PELIETOK.
BuneodparmenTs! u citaiipl «MeTandeckass XAMAYECKas CBSA3hY.
Komnexkuust «MeTtasibl ¥ CIIaBbI».

B3aumoneiicTBue 1MHKa ¢ cepoid, CoIsiHOM KuciaoToi, xiopuaom meau (II).
l'openue maruus.

B3anmMoelicTBre XJIOPHOU U CEpOBOIOPOTHOM BOJIBI.

JlabopaTopHble ONBITHI.

29. UzrortoBneHue MOJIEIH, WILTIOCTPUPYIOIIEH CBOMCTBA METAINTUYECKOM CBS3U

9 kiacce
IToBTOpEeHue 1 00001IEHNeE CBeeHUI 0 Kypcey 8-ro Kiaacca

bunapueie coequnenus. Okcuapl cosneoOpasyromre U HecosieoOpasyomue. ['uapokcuapl: ocHOBaHUs, ampoTepHble, KUCI0Thl. CpeHue, KUCIbIe,
OCHOBHBIE COJIM.

O06001eHrne cBeeHUH O XUMHUYECKUX peaknusax. Krnaccuduxamuss XUMUYECKMX peaklMid IO pa3InYHbIM OCHOBAHHUSIM: COCTaBy M YHUCIY
pearupyromux 1 o0pa3yomnnxcs BEIecTB, TEII0BOMY 3P PeKTy, HalpaBIeHHUIO, I3MEHEHHUIO CTENICHEW OKUCIECHUS AJIEMEHTOB, 00pa3yIoUINX pearup youme
BEIECTBA, (a3e, UCIOIb30BAHUIO KaTalu3aTopa.

[lonaTHe O CKOPOCTHM XUMHYECKOW peakuuu. DaKTOpbI, BIMAIONME HAa CKOPOCTh XMMHUYECKHMX PEAKLUUN: MPUPOJA pEarupyrollux BEHIECTB, UX
KOHIIEHTpallKs, TEMIIepaTypa, oAb CONPUKOCHOBEHHUS, HATMYUE KaTanu3aropa. Karamus.

JdemoncTpanmnu.
e (O3HAaKOMJIEHHE C KOJUIEKIHUSIMU METAJIJIOB U HEMETAILIOB.
e (O3HAaKOMJIEHHE C KOJUIEKIHUSIMH OKCUOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN PEaKIUU OT MIPUPO/Ibl pEArupyOLINX BEIIECTB.
e 3aBUCUMOCTbh CKOPOCTH XMMUYECKOHN PEaKIIUU OT KOHLIEHTPALIUU PEarupyroIuX BEIIECTB.
e 3aBUCHUMOCTb CKOPOCTH XUMUYECKOM PEaKIuy OT IUIOMIAIi COMPUKOCHOBEHHUS PEarupyroIINX BEIIECTB («KUTISAIIUHA CIO»).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN PEAKIMU OT TEMIIEPATYPhl PEarupyroIInX BEIIECTB.
JlaGopaTopHble ONBITHI.
1. B3aumoelicTBre aMMHaKa U XJIOPOBOJIOPO/Ia.
2. Peaknus HeWTpaIn3aluy.
3. Habmonenue temnoBoro 3 dekra peakiiun HeuTpanu3aiim.
4. BzaumoelicTBre cepHO KUCIOTHI ¢ okcuaom meau (II).



5. PaznoxkeHue mepoKkcuaa BOJAOPO/Ia ¢ IMOMOIIBIO KaTajasbl KapTodes

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH OT MPHPOJIBI PEarupyrouX BEUIECTB Ha MPUMEPE B3aUMOJICHCTBUSL paCTBOPOB THOCY/Ib(ara HATPUS U
XJopuaa 6apusi, THOCYIb(aTa HATPHSI U COISTHON KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKLMK OT MPUPOIbl METAIIJIOB IIPH UX B3aUMOAEUCTBUHU C COISTHON KHUCITIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOMN pEeaKLUU OT MPUPOAbI KUCIOT IPU B3aUMOACUCTBUU UX C XKEJIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU PEAKIIMU OT TEMIIEPATyphI.

10.3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLIEHTPALIUH.

11. 3aBUCHUMOCTBH CKOPOCTH XUMHUUYECKOHN peakliUy OT MJIOLIAAN COMPUKOCHOBEHHS pearupyrouux BEeIecTB.

12. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT KaTaau3aropa.

XrMHUYeCKHe PeaKMH B PACTBOPAX 3JIEKTPOJUTOB
[Tonatue 00 SIIEKTPOIUTHUYECKON AMCCOLMANUU. OJIEKTPOJIUTHI U HEIJIEKTPOJUTHI. MeXaHW3M JUCCOIMALUNA DJIEKTPOJUTOB C Pa3TUYHBIM
xapakTepoM cBsi3u. CTeTIeHb JIEKTPOTUTHIECKOM nucconnanun. CHIbHBIC U C1a0ble JIEKTPOTHUTHIL.
OcCHOBHBIE TIOJIOKEHHSI TEOPUHU DJIEKTPOJUTUUYECKONW muccommarnuu. Kimaccudukanuss MOHOB M WX CBOMCTBA. KHUCIOTHI, OCHOBaHMSI M COJIM KakK
ANEKTPOJUTHL. VX Kiaccudukanus u 1uccoruanus.
OO0mre XMMUYECKHe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHANKATOPOB, B3AMMOJICHCTBHUE C METATIAMU, OKCUIAMHU U THAPOKCHUIAMU METANIOB U

cosisiMu. MoJieKyIsipHbIe M HOHHBIE (TIOJIHBIE U COKpAIIEHHBIC) YPAaBHEHHSI peakiuii. XUMUYECKUN CMBICIT COKPAIIEHHBIX YPAaBHCHUH. Y CJIOBUS MPOTEKAHUS
peaxkuil Mex1y MEeKTPOIUTaMU 10 KOHIA. Psi1 akTHBHOCTH METalIOB.

OOmMe XUMHMYECKHE CBOMCTBA IIEJIOYEH: B3aMMOICHCTBHE C KHCJIOTAMH, OKCHIAMU HEMETAJIOB, coyiaMu. OOIue XUMHYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aUMOICHCTBUE C KUCIIOTAMH, PA3JIOKCHHUE TMPU HarPeBaHUH.

OO0mue XuMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTAaMHU, IIEJ0OYaMH, COJISIMU U MeTajllaMu. B3anMmoielicTBrEe KUCIBIX COJIEH
CO IIEJIOYaMH.

I'unponus, kak 0OMEHHOE B3aWMOJIEHCTBUE COJie ¢ BOAOW. ['MAaposiu3 COMM CHILHOTO OCHOBAaHMA U C€1a0Oi KHUCIOTHL. ['maposu3 conu cinaboro
OCHOBaHMS U cuJibHOM KucioThl. [lIkana pH.

CBolicTBa KHCIIOT, OCHOBAaHUM, OKCHUJOB M COJIEH B CBETE TEOPUM DJIEKTPOJUTUYECKON JHUCCOLMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuu.

JdemMoHcTpanum.
e licnpiTanue BemecTB U UX paCTBOPOB HA 3IEKTPONPOBOJHOCTD
e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIOTBI OT KOHUEHTPALIH.
e J[BMKEHUE OKPALLIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIe
e OmnpeneneHue xapakTepa cpebl B pacTBOpPax COJEH.
JlabopaTopHbIe ONBITHI.
13. Iuccornmanus cnabbIX AIEKTPOJIUTOB HA MPUMEPE YKCYCHOUM KUCIIOTHI.
14. I3MmeHeHne OKpacKy UHIMKAaTOPOB B KUCIOTHOU Cpee.



15.Peakuiys HeHTpaau3aluy pacTBopa MIENOUYH pa3IMUHbIMU KUCIOTaMU.
16. [Monyuenue runpoxcuaa meau(ll) u ero B3aumoielicTBHE ¢ pa3TUYHBIMU KUCIOTAMHU.
17. BaumopeiicTBue cuiabHbIX KUCIOT ¢ okcuaoM meau(Il).
18-20. BzaumopeiicTBrE KUCIIOT C METAJLIAMH.
21. KauectBeHHast peakius Ha KapOOHaT-HOH.
22. [lomyyeHue cTyiHA KPEMHUEBOMN KUCIIOTHI.
23. KauecTBeHHasl peakus Ha XJIOPHU/I- WU CYIb(haT-HOHBI
24. VI3meHeHre OKpacKu MHIUKATOPOB B IIEJIOYHOM Cpe/ie.
25. B3aumopeicTBre 11e104el ¢ yriIeKUCIbIM ra30M.
26. KauecTBeHHast peakiiusi Ha KATHOH aMMOHUS.
27. lonyyenue runpokcuaa meau(Il) u ero paznoxenue.
28. B3zaumoseiicTBre kKapOOHATOB C KUCIOTAMH.
29. Ilomyuyenue ruapokcua xenesa(lll).
30. B3aumogeiicTBue xeneza ¢ pactBopom cyibdara mean(1l)
IIpakTH4eckne padoThI
1. CBoiicTBa KUCIOT, OCHOBaHU, OKCUJOB U COJIEM B CBETE TEOPUH IEKTPOJIUTHUECCKON JUCCONUAIIMN U OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
HeMeTasiibl M UX COeAUHEHUS
CtpoeHne aToOMOB HEMETAUIOB M WX MoJiokeHue B Ilepumomamyeckoil cucreme. Psan snekTpooTpunarenbHOCTH. Kpucramimyeckne peméerku
HEMETAJJIOB — TMPOCTHIX BemiecTB. AJutoTponuss u e€ mpuunHbl. Dusmyeckue cBoiicTBa HemeTayuioB. OOmMe XMMHUYECKHE CBOWCTBA HEMETAIOB:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.
l"asiorensl, ctpoeHre UX aTOMOB M MOJIeKyll. Du3nyeckne U XMMHUYECKHE CBOWCTBA TAJIOTEHOB. 3AKOHOMEPHOCTH M3MEHEHUSI CBOMCTB TaJIOT€HOB B
3aBUCHMOCTH OT UX N0JI0keHUs B [leproanueckoii cucreme. HaxoaeHue rajloreHoB B IPUPOJIE U UX MOJydyeHHEe. 3HAaUE€HUE U IPUMEHEHNE TaJIOr€HOB.
["amoreHoBO10pOABI U COOTBETCTBYIOIIME UM KHUCIIOTHI: IJIABUKOBAsA, COJIIHAs, OPOMOBOJIOPOIHAsA, HOA0BOAOpoAHas. ['anorenupl. KauecTBeHHbIE
peaxkiuu Ha rajloreHu1-uoHsl. [IpumMeHeHne coelMHeHu rajJoreHoB U X OMoJIorndyecKas poJib.
Obmas xapaxrtepuctuka snemeHToB VI A — rpynmbel. Cepa B mpupoje U e€ moyiydeHue. AJUIOTPOINHbIe MOIU(UKALKUKA Cepbl U UX CBONCTBA.
XHUMUYECKUE CBOWCTBA CEPBI U €€ IPUMEHEHUE.
CepoBosiopoa: cTpOo€HHE MOJIEKYIbI, (PM3MUECKUEe U XUMHUYECKHe, motydeHue u 3HadeHue. CepoBogopoHas kucinora. CynbQuabl U UX 3HaUYCHUE.
JlromuHOPOPBHI.
Oxcup cepri(1V), cepaucras kucnota, cynbpursl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.
Oxcup cepsi(VI), cepnast kucnota, cyibgatsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha cynbdar-HoH.
Cepnast kuciIOTa — CHUJIBHBIA AMeKTpoauT. CBONCTBA pa30aBICHHON CEPHON KHUCIOTHI, KaK TUIMUYHOW KHUCIOTHI: B3aUMOJICHCTBHE C MeETallJIaMH,
OCHOBHBIMH 1 aM(POTEpHBIMH OKCUAAMH, OCHOBAHUSMU U aM(POTEPHBIMU THIPOKCUIAMU, coyiiMu. KadecTBeHHas peakius Ha Cynb(ar-uoH.
OO0mas xapakTepucTUKa dJIeMEeHTOB VA Tpymibl. A30T, CTPOCHHUE aToMa U MOJIeKyinbl. DU3nveckne u XMMUYECKHE CBOICTBA U IPUMEHEHHUE a30Ta.
A30T B IpHUpo/JIie ¥ €r0 OHOJIOTUYECKas POJib.



AMMHaK, CTpOGHHE MOJIEKYJbl U (U3MUECKHE CBOMCTBA. AMMHauHas BOJA, HAIIATBIPHBIA CHHPT, TUApPAT aMMHaka. JIOHOPHO-aKUENTOPHBIN
MexaHU3M 00pa30BaHUs KaTHOHA aMMOHUs. BoccTanoBuTebHBIE CBOMCTBA aMMuaka. Col aMMOHMS U WX TpuMeHeHue. KauecTBenHas peakiusi Ha KaTHOH
aMMOHHMSL.

Oxcupl a30Ta: HECOIE00pa3yIOIINe U KUCIOTHbIE. A30TUCTas KUCIOTA U HUTPUTHI. A30THas KUCJIOTa, €€ MoJlydeHue U cBoiicTBa. HuTpartsl.

docdop, crpoerne aroma u amorporus. Pocunbl. Dochun. Oxeun hocdopa(V) u oprodocdopnas kucnora. Docdarel. DochopHbIe yIOOpPSHHS.
HNucexTnumas!.

OOmiast xapakTepucTHKa 31eMeHTOB [V A- rpynmbsl: 0COOEHHOCTH CTPOSHHS aTOMOB, MIPOCTHIX BEUIECTB U COSAMHEHHUN B 3aBUCUMOCTH OT MOJIOKEHHS
aneMeHTOB B [leproanueckoit cucteme. Yriepos. AIOTponHble MoAU(UKaMK: anMmas, rpaduT. AMOp(HBIN yriaepoa U ero copra: caxa, akTUBUPOBAHHbIN
yroib. Aacopouus. XuMudeckue cBoicTBa yriepoa. Kokcoxummieckoe Mpou3BOJICTBO U €ro npoaykuus. Kapousr.

Oxkcun yranepoaa(ll): ctpoenue monekyibl, moiaydeHue u ero cBoiictBa. Okcua yriepoaa(IV): crpoeHue MoJieKkymbl, MOTy4eHUE W €ro CBOMCTBA.
VYronpHas kucnota. CoiM yroabHOW KUCIOThI: KapOOHAThI M ruApokapOoHaThl. TexHuuecKas u MUIleBas coa.

Heopranuueckre u opraHndyeckue BelECTBa. YTJIEBOJAOPO/bl. XUMUYECKOE CTPOEHHE OPraHUYECKUX BEIECTB, KaK MOPSAJOK COEIUHEHHUS aTOMOB B
MOJIEKYJIE [0 BaJ€HTHOCTH.

Mertan, 3TaH, KaK IpeesbHbIE YIIIEBOAOPOIbl. DTUJIEH U alleTUIICH, KaK HellpeieabHble (HEHACHIIIEHHbIE) YIIIeBOIOpOoabl. ['opeHne yrieBoaopo 10B.
KauecTBeHHbIE peakIy Ha HEMpeiebHbIE COCTUHEHMS.

OTUJIOBBI CHOUPT, €ro MOoJlyueHue, MpUMEHEeHue U Qusnosoruyeckoe neiictBue. Tpexaromuslid crnupT riaunepuH. KadecTBeHHasi peakuusi Ha
MHOTOATOMHBIE CIMPTHI. YKCYCHasl — IPEJICTABUTENb KJIacCa KapOOHOBBIX KUCIIOT.

Kpemnwii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B npupoae. Cunmunuast u cunad. Oxeun kpemuusa(1V). Kpemauesast kuciora u €€ couu.

IIpousBoacTBO crekia U nemeHTa. IIpoayKuus CHIMKATHOM NMPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMmuka, apdop, dasHc. Ontudeckoe
BOJIOKHO.

Hemerannel B mpupoge. @pakimoHHas MEPEroHKa *HUAKOrO BO3/yXa, KaK CIOCO0 MOJSydeHHs KUCIOpoAa, a3oTa, aproHa. Ilomydenue ¢ocdopa,
KpEMHUS, XJI0pa, H0a. DIEKTPOIU3 PaCTBOPOB.

[TosmydeHne cepHOM KHCIOTBI: ChIPbE, XMMM3M, TEXHOJIOTMYECKas CX€Ma, METOJ KUIIAIIEro CcJos, NMPUHLUIBL TEIo00MEeHa, MPOTHUBOTOKA M
nupkysiguu. OseyM. IIpon3BoaCTBO aMMHaKa: ChIPbE, XUMHU3M, TEXHOJIOTMYECKas CXEMA.

JdemoHcTpauuu

Komiekuust HeMeTauos.

Monenu KpUCTaNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIBI €r0 PabOTHI.

I'opeHne HeMeTaI0B — IPOCTHIX BEIIECTB: cepbl, (pocdopa, APeBECHOTO YIriIsl.
OO0pa3s1bl TaJOreHOB — MPOCTHIX BEIIECTB.

B3aumoneiicTBue rajJoreHoB ¢ MeTajljlaMH.

BriTecHenue ximopa OpoMOM MM MOJia U3 PACTBOPOB UX COJei

Komekuust mpupoAHBIX COEANHEHUH XJI0pa.

B3aumoneiicTBue cepel ¢ METaJlJIaMHU.



I'openue cepel B kuciopoze
Komnexnus cynbGuaHbIX pya.
KauectBeHHas peakuus Ha CyIbQUA-UOH

ObecrLBeunBaHNE OKPALICHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmMoeficTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEABIO.

OO0yrnuBaHue OPraHUYECKUX BEUIECTB KOHIICHTPUPOBAHHOW CEPHON KUCIIOTOM.
Huarpamma «CocTaB BO3ayxa»

BuneodparmenTs! u cnaiias! «l[Itnusu 6azapen»

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHaKa

Pa3noxxenune 6uxpomara aMMOHUS

B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO

I'openue u€pHoro mopoxa
Pa3noxxeHne HUTparTa Kajaus U TOpEHUE IPEBECHOTO YrojibKa B HEM
O06pa3iel TpUpoAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPOJIE.
[Tonydyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB
Komnexuust «O06pa3iibl IpUPOAHBIX COSTUHEHUH YTIIepo1a»

[Toptpet H. 1. 3enunckoro. [lornomenne akTHBUpOBaHHBIM YIIEM pacTBOPEHHBIX BEIIECTB HJIA Fa30B.
YcerpoiicTBO mpoTHBOTAa3a
Mogenu MoneKysl METaHa, 3TaHa, THWICHA U alleTUJICHA.

BsaumoeiicTBue 3TuieH ¢ OGpoOMHON BOION M paCTBOPOM I€pMaHIraHaTa KaJlus.
OO011e XMMHUYECKUE CBOMCTBA KUCIIOT Ha IPUMEpE YKCYCHON KUCTIOThI
KauectBenHas peakuus HA MHOTOATOMHBIE CIIUPTHI
Komnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUNH KPEMHUS

Komnekuus crekina, KepaMHuKy, HEMEHTA U U3JEIUN U3 HUX
Konexuust npoayKiny CUIMKATHON MPOMBILLIIEHHOCTH
BuneodparmenTs u cnaiasl «IIpon3BoACTBO CTEKIIA U IIEMEHTa»

Komnexkuus «IIpupoiHpie coequHEHNs HEMETAILIIOB)
BuneodparmenTs! u cnaiiapl «DpakiMoHHAs IEPETOHKA KUKOTO BO3IyXa»

BI/I,Z[GO(I)paFMCHTBI U Clanpl «HonyquI/Ie BOIOPOJAad, KUCJIOPOAa U IaJIOTCHOB 3JICKTPOJIMTUICCKUM CIIOCO0OMY)

Mogenu arrapaToB Ui IPpOU3BOJACTBA CCpHOfI KHUCJIOTHI.
Mogenp KUIIAIIETO CIOS.



Mogeinb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparments! u cnaiiapl « Ipou3BOICTBO CEPHON KUCIOTHI
Buneodparments! u cnaiiapl «I [pou3BoaCTBO aMMHUaKay
Komnexkuust «CpIpb€ [uis MOTy4eHUsI CEPHON KUCIOThD)

JlabopaTopHble ONBITHI

31. Pacnio3HaBaHue raJlor€HUI-MOHOB

32. KauecTBeHHBIE peakIuy HA CYyIb(aT-NOHBI

33. KauectBeHHas peakiys Ha KATHOH aMMOHUS

34. XuMmuueckre CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJINTA

35. KauecTBeHHbIE peakiuu Ha Gocdar-nuoxH

36. Ilony4yeHue u cBOICTBA YTOJIbHON KHCIOTHI

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

38. [IpomyckaHue yriIeKMCIIOro ra3a 4epe3 pacTBOp CHIIMKATA HATPUS

IIpakTH4eckne padoThI

2. N3yyeHne CBOWCTB COJISTHON KHCIIOTHI

3. M3yueHune CBOWCTB CEPHOM KUCIOTHI

4. [lonyyeHrne aMMHaKa U U3y4E€HHE €ro CBOMCTB

5. IlosydeHue yriaekuciaoro ra3a u u3y4eHue ero CBOMCTB

MeTaJuibl M X COCIMHEHUS

[Tonoxenne meramnoB B [lepuoanyeckoi cucreme xumuueckux sineMeHToB . Y. MenpaeneeBa, CTpoeHUE MX aTOMOB M KPUCTAUIOB. MeTainueckas
CBS3b M MeETaJuIMyecKas Kpucrawimdeckas pemérka. duznyueckue CBOMCTBA METAJUIOB: 3JIEKTPO- M TEIUIONPOBOJHOCTb, OTpa)Karoliash CIOCOOHOCTH,
IJIaCTUYHOCTb. CIUIaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBUTENH. DIEKTPOXUMUUYECKUN psi/i HANPsDKEHUM. B3aumonelcTBUE METauioB ¢ HEMETAJUIAMU, OKCHJIAMH, KUCIOTAMHM, COJISIMU.
AJIOMUHOTEPMHUSL.

Okcuzpl U THIPOKCUABI IETOYHBIX METAIOB, UX MOJYyYeHUE, CBOMCTBA, MPUMEHEHHE. BakHelne Coau NIEN0YHbIX METAJJIOB, X 3HAaYEHUE B )KMBOU U
HEXXUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.

Okcuzpl U TUIPOKCUABI IETOYHO3EMENIbHBIX METAIOB, UX MOJYyYEHUE, CBOMCTBA U IPUMEHEHUE. BaxkHelne coau mENOYHO-3€MEIbHbBIX METAIIIIOB, UX
3HAYEHHUE B MPUPOJIE U KU3HU deroBeka. KapOoHAThl ¥ rHApOKapOOHATHI KAbIIUS.

XKécTtrocTh BOIBI: BpeMeHHas U ocTosiHHasA. CriocoObl yCTpaHEeHUs BpeMeHHOM KECTKocTU. CrocoObl yCTpaHeHUs! TOCTOSHHOM KECTKOCTH. O HUTHI.

CoenuHeHus alfOMUHUA B IPUPOIe. XUMUYECKUE CBOMCTBa amoMuHMsI. OCOOEHHOCTH OKCUAA M THAPOKCHIA ATFOMUHUS Kak aM(OTEpHBIX COSAMHEHUH.
Baxkueiimre conu antoMuHus (XJIOpUI, cyibdar).

OcobGeHHocTH cTpoeHHs aToMa kenesa. JKenezo B npupojie. Baxneimue pyasl sxenesa. [loaydenue uyryna u cranu. Okcuasl 1 rupokcusl sxenesa(ll)
u (III). Conu xenesa(Il) u (III). ObHapyx’eHe HOHOB KATHOHOB KeJie3a B pacTBOpe. 3HaAUCHUE COSAMHEHUI Kele3a.

Koppo3us xumuueckas 1 3JIeKTpOXUMHUYECKasl. 3allluTa METAJUIOB OT KOPPO3HH.



Mertannsl B npupoje: B CBOOOJHOM BuUAE U B Buje coenuHeHuil. [londarue o meramryprun. Yépnad m nsetHas meramuiyprus. Ilupomeramtyprus,
TUIPOMETAJLTYPTHsL, dJeKTpoMeTauTyprus. JloMeHHsIi rponecc. [lepepaboTka 4yryHa B cTaib. DJIEKTPOIIU3 PACILIABOB.
JdeMoHcTpanuu

B3anmopeiicTBue HaTpus, TUTUA U KaJbLUs C BOJOM.
l'openue HaTpus, MarHus u Kene3a B KUCIOPOJIE.
Benblimka TepMUTHOM CMeECH.
B3anmopeiicTBie cMecH MOPOUIKOB CEPBI U KEJE3a, IIMHKA U CEPBI.

BzaunmoeiicTBHe alIFOMUHHIS C KUCIIOTaMH, IIIEJIOYaMH 1 BOJOM.

B3anmopeiicTBue xkene3a U MEAH C XJIOPOM.
B3aumoseiicTBre Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON M a30THOM KUCIOTOH (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM ).
Oxkpacka MmiaMeHH COE€IMHEHUSMH IIEeTOYHBIX METAIIIIOB
Okpacka IiaMeHu COeIMHEHUSIMU IIEJI0YHO3EMETbHBIX METAJIIOB
T"amenwne u3BeCcTH BOJOM.
[Tosydenue xKECTKOM BOJbI B3AMMOJAEHCTBUEM YTJIEKUCIIOTO C M3BECTKOBOM BOJIOM.
VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JJ0OABKOM COJIBI.

VYcTpaneHue noCTOSTHHON KECTKOCTH O0OABKOM COJTBI.
HMoHUTHI ¥ MPUHINTI UX ACUCTBUS (BUICOPPArMEHT).
Komnekuust npupoJHbIX COSAMHEHUN ATFOMUHUS.
Buneodparments! u cnaiasl «OKcHT aTFOMUHES M €70 MOIA(DUKAITANY.
[Tonyuenue ampoTepHOro rTUAPOKCUAA ATIOMUHUS U HCCIIEI0OBAaHUE €TO CBOMCTB
Komnekuust «XuMuuecKkrue MICTOYHUKHN TOK)

e Pe3ynbTaThl JUIMTEIBHOTO KCIEPUMEHTA M0 U3YYEHUIO KOPPO3UU CTAIBHBIX U3/IEINI B 3aBUCUMOCTH OT YCJIOBHI MPOLECCOB
e Boccranosnenue meau u3 okcuga meau(1l) Bogopomom

e BuneodparmenTs! u crnaiipl «IIpon3BoACTBO UyryHa U CTaIM»

e BuneodparmenTsl u cnaiiasl «3aenus U3 4yryHa u cTajam)

e Buneodparments u cnaiiasl «IIpon3BoACTBO ATFOMUHUS)
JlaGopaTopHble ONBITHI
39. BzaumogeiicTBue xenesa ¢ pactBopoM cynbdata meau(Il)
40. ITonyyeHue N3BECTKOBOW BOJBI U OTIBITHI C HEM
41. Tonyuenne ruapoxcuaos sxemnesa(ll) u (1)
42.KauecTBEHHbIE pEaKI[UU Ha KATUOHBI KeJe3a
IIpakTnyeckune padoTsl
6. [Tomydenue >kecTKON BOJIbI U CIIOCOOBI €€ yCTpaHEHUs



7. PelieHne 3KCIEpUMEHTAIIBHBIX 3a/1a4 110 Teme «MeTaibhy
Xumus 1 OKpy:Kawuas cpeaa
Crpoenue 3eMiu: sipo, MaHTH, 3€MHasl KOpa, UX XUMHUYECKUl cocTaB. JIutocdepa u e€ xumnyeckuii coctaB. Munepainsl. Pynsl. Ocafodnble Mopobl.
[Tone3Hble uckomaeMple. XUMUYECKUHN cocTaB THApOchepbl. XUMUYIESCKHI COCTaB aTMOC(EPEHI.
VcToUuHNKM XUMHUYECKOTO 3arpsA3HEHUs OKpy»Karolel cpeapl. [7100anpHble AK0JIOrHYECKUE MPOOIeMbl YEI0BEYECTBA: MAPHUKOBBIA AIPPEKT, KUCIOTHbIE
JIOKJI1, 030HOBBIE AbIPbl. MeX1yHapoAHOE COTPYJHUUECTBO B 00JIACTU OXPaHbl OKPYXKAIOUIEH cpeibl OT XUMUYECKOTO 3arpsi3HEHUs. «3eIEHast XUuMUs».
MapkupoBKa yIakOBOYHBIX MaTEPHUAJIOB, JIEKTPOHUKN U OBITOBON TEXHHUKH, TPOJYKTOB IMUTAHUS, STUKETOK 110 YXOIY 32 OJCKIOH.
JdeMoHcTpanuu
e BuneodpparmenTs! u cnaiapl «CTpoeHue 3eMiM U €€ XUMUYECKUH COCTaBy
e Kouleknusi MUHEpaIOB U TOPHBIX IOPOJ
e  Komnekuust «Pyasl MeTamioBy
e BuneodparmenTs! u cnaiipl «I o6anbHbIE 3KOJIOrHUYECKHUE TPOOIEMBI UETIOBEUECTBAY
e BuneodparMeHThI U CalIbl O CTENIEHN KOJOTHYECKON YHCTOTHI TOBAapa
JlaGopaTopHble ONBITHI
43. N3yuenue rpaHura
44. V3yuenne MapKUpOBOK Pa3INYHBIX BUJIOB ITIPOMBILIUIEHHBIX U MPOJOBOJBCTBEHHBIX TOBAPOB
O0o00menne 3HAHUI M0 XMMHUM 32 KyPC OCHOBHOM mIK0JbI. [Toarorobka kK OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY
CrpoeHne atoma B COOTBETCTBUHU C IOJIOXKCHHUEM XHMHYECKOTO d1eMeHTa B [lepmommdeckont cucreme. CTpoeHHME BELIECTBA: XUMHUYECKas CBS3b U
KPUCTANINYECKUE PEMIETKA. 3aBUCUMOCTh CBOMCTB OOpa30BAHHBIX 3JEMEHTAaMH IPOCTBIX BELIECTB (METaIOB, HEMETAIOB, OJArOpoJHBIX Ta3oB) OT
IIOJIO’KEHHS IEMEHTOB B Ilepnoanueckoii cucreme. THUIosiorus HeOpraHMYECKNX BEIECTB, ACICHUE X HA Ki1acchl U rpynmsl. [Ipencrasureny.

HpI/I3HaKI/I H YCIOBHUA IMPOTCKAHUA XUMHYCCKUX peaKHHﬁ. Tumomorus XUMHYSCKUX peaKuHﬁ 10 pa3JIMYHbIM OCHOBAHUSIM. PeaKI_II/II/I HOHHOI'O0 oOMeHa.
OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC pEaKIuu.

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIC XMMHUYCCKHE CBOWMCTBA COJICOOPA3YIOIIUX OKCHJIOB, THIPOKCHIOB (OCHOBAHHIA, KUCIOT W
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



TemaTn4eckoe INIAaHUPOBaHHUE 8 kiacc

Tembl (pa3aeJibl)

Koa-Bo uacoB

HauyanpHbIe TOHSATHS U 3aKOHBI XUMHU

204

Baxneiiimme npeacTaBuUTENM HEOpraHUYECKUX BemecT. | 18 4
KonnuecTBeHHbIE OTHOIIEHUS] B XMMUU
OCHOBHbBI€ KJIaCChl HEOPraHWYECKUX COEANHEHUI 10 4
Ilepuomuueckuii 3akoH u  [lepmogmueckas cucrema | 8 u
xumuueckux osnemeHtoB [[.M. MeHueneeBa U CTpOeHUE
aToOMa
Xumudeckas CBA3b.  OKHCIMTENbHO-BOCCTAHOBHUTENbHBIE | 10 U
peaxiuu

Hroro: 68

TemaTu4yeckoe niIaHupoBaHue 9 Kjacc

Tembl (pa3aenbl)

KoJa-Bo uacoB

[ToBTOpeHue o o0oOImIeHNEe CBEIEHUN MO Kypcy 8-TO
Kiacca. XUMHUYECKHUE PEaKIUU

54

XUMHUYECKUE PEAKIIMU B pacTBOpax 10 g
HemeTtamiel 1 ux coeqMHEHNS 254
MeTtaniasl 1 UX COETUHEHUS 16 4
XUMUS U OKpYXkaroliasi cpejia 24
O06001eHne 3HaHUA IO XMMHH 33 KypC OCHOBHOM IITKOJTHI. .

9

[loaroroBka Kk OCHOBHOMY I'OCYAapPCTBEHHOMY SK3aMEHY
(0I'9)

Hroro:

68




