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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamMmma pazpaboTaHa B COOTBETCTBUU C TPCOOBAHUSIMH:

- OdenepasibHBIM 3aKOHOM OT 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoi
denepanumny;

- CannrapuasiMu nipasuiamu CII 2.4.3648-20 «CaHuTapHO-3IUAEMUAOIOTUYECKUE
TpeOOBaHMS K OpraHU3alusIM BOCIIMTAHUS U O0YUYEHUs, OT/IbIXA U 03/IOPOBJICHUS JACTeH
U MOJIOJICIKI;

- CanlluH 1.2.3685-21 «['uruennueckrie HOpMaTUBbI U TPEOOBAHUS K 00€CTICUCHHUIO
Oe3omacHOCTH U (WK) O0€3BpETHOCTH IS YeToBeKa (PaKTOPOB CpeIbl OOUTAHUSY;

- npuka3zoM MunoOpHayku PO ot 28.08.2020 Ne 442 «O0 yTBEepk’ACHUH MOPSIKA
OpraHU3alMH U OCYILECTBIECHUS 00pa30BaTEIbHON NIESITEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTEIbLHBIM IPOrpaMMaM HauyaabHOTO
00111eT0, OCHOBHOT'O O0IIIETO ¥ CPEIHETO 00111eT0 00pa30BaHUMY;

- MPUMEPHOU OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMoOi CpeIHETr0 00111er0 00pa3oBaHus
(mpotokon ot 28.06.2016 Ne2/16-3 dhenepanbHOro yueOHO-METOIUUECKOTO
00beTMHEHUS 10 0011IeMy 00pa30BaHHMIO);

- nucbMoM MuHuctepcTBa oopazoBanusi Kpacuosipckoro kpasi ot 19.06.2020 Ne 75-948
«O HampaBlieHHH MeTOANYECKUX pekoMeHanuii o BBeneHno @I'OC COOvy.

- [Ipumepnas pabodas nmporpaMMa OCHOBHOTO OOIIEro 0Opa30BaHUs 110 XUMHH

(6a3oBbIi ypoBeHb) (11 8—9 Ki1accoB 00pa3oBaTeNbHBIX OpraHu3aiuii) (0100peHa
pereHueM GeepanbHOro yueOHO-METOIMYECKOT0 00bEIMHEHUS 110 O0IIEMY
obOpazoBanutio, nmpotokos 3/21 ot 27 09 2021)

8 kiacce

IHosicHuTEIBbHAA 3aIIUCKA
Pabouas nmporpamma yuyeOHOro Kypca o XUMuH Juis 8 kiacca papaborana Ha ocHoBe PI'OC, Ha
0a3e mporpamMmbl OCHOBHOTO 00111eT0 00pa30BaHus 0 XUMHH (0a30BbIN YPOBEHb) U aBTOPCKOM
nporpammel O.C. ["abpuensna, Kynuosoii «IIporpamma ocHOBHOro 0011ero 00pa3oBaHus 1Mo
xumun.8- 9xnacey. [Iporpamma opueHTHpOBaHa Ha Hcnonb3oBaHue yueOHuka: O.C [Nabpuensn
Xumus. 8 kiacc: yueOHUK A5 00111eo0pa3oBaTeNbHbIX yupexkaeHui. - Mocksa: «/poda», 2020;
pexomenaoBanHOTO MO P® 1 nmeromerocs B epeyHe yTBEPKACHHBIX YY€OHUKOB U IPOTPaMM Ha
2021-2022 y4eOHblii ro. Peanu3zamus nporpammsl ocyuiecTBisiercs npu ucnonb3oannn YMK O.C.
lNabpuensina, yueOnuka «Xumus 8 kimace» (aBrop O.C.I'abpuensn), «poda» 2020.
[Tporpamma paccunTana Ha 68 yacoB (2 yaca B HEZIEJI0), B TOM YHCII€ Ha KOHTPOJIbHBIE paOOThI —
44acoB, MpaKTUYECKHEe pabOTHI — 7 4acOB, KOTOPBIE PACTIPEAEIICHBI TI0 COOTBETCTBYIOIIMM TEMAaM.
ILianupyembie pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

|. JInunoCcTHBLIME pe3yJIbTaTAMU M3YYEHHS TPEAMETa «XUMHS» B 8 KIIACCE ABIAIOTCA CIEAYIONIHE
YMEHHUS:

v 0CO3HaBaTh €AUHCTBO U [[EJIOCTHOCTh OKPYXKAIOIIETO MUPA, BO3MOXXHOCTH €r0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTUKEHHUI HAyKH;

v/ TIOCTENEHHO BBICTPAaHBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUE: OCO3HABATh
NOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE U B PaMKaX CaMOCTOSITEIbHOMN
JEATEIIBHOCTH BHE LIKOJIBI;

v’ OlIEHWBATb KM3HEHHBIE CUTYAIIMU C TOYKH 3pEHHst O€30IIaCHOr0 00pasa KU3HU 1
COXPaHEHHUs 3/10pPOBbS;

v’ OlIEHUBATH IKOJOTHUYECKHI PUCK B3aMMOOTHOLIEHHH YETOBEKA U IPUPOJIBL.

v’ (opMHPOBATH IKOJOTHYECKOE MBIIICHHE: YMEHUE OI[CHHUBATH CBOIO JICATEIbHOCTD U



HOCTYIKU APYTHX JIIOJIEH ¢ TOYKHU 3PEHUSI COXPAHEHUS OKPYXKAIOIEH cpe/ibl- rapaHTa KHU3HHU U
OyraromosTyuusi JII0Iei Ha 3emIie.
II. MeTtanpeaMeTHbIME PE3YyIbTaTaMH U3YUYEHUS Kypca « XUMHUs» ABIsETCS (popMUpOBaHHe
YHUBEpCAIbHBIX yueOHbIX nercTBuid( Y'Y /).
v PezynamuenvieYY/]:
* CaMOCTOSTEIbHO O0OHAPYKUBATh U (POPMYIHPOBATH YUEOHYIO TPOOIIEMY, OIIPEIEISTh
1eJTb Y9eOHOM e TeIbHOCTH;
* BBIJIBUTATh BEPCUH PEICHUS TPOOIEMbl, 0CO3HABATh KOHEUHBIH PE3yNIbTaT, BHIOMPATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUKEHUS LIEIIH;
* COCTaBJIATH (MHAMBHUAYAILHO WM B TPYIIIE) IJIaH PELICHUS MPOOIEMBL;
* PaGoras no mnany, cBepsATh CBOM JEHCTBUS C LIENbIO U, P HEOOXOJUMOCTH,
UCIPABIIATH OLIMOKU CAMOCTOSTEIHHO;
* B nuanore ¢ yunrenaem COBEpIIEHCTBOBATh CAMOCTOSTEILHO BRIPAOOTaHHBIE KPUTEPUN
OLICHKH.
[IKOJIBHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS:
CaMOCTOSITENIFHO CTaBUTh HOBBIC yUEOHBIE IIETU U 33/1a4U;
CaMOCTOSITENTLHO CTPOUTH )KU3HEHHBIE TUIAaHBI BO BPEMEHHOW MEPCIIEKTUBE,
MIPH IJTAHUPOBAHUU JIOCTHXKEHUS 1IeJIel CaMOCTOSITENIbHO U aJIEKBATHO YUUTHIBAThH
YCIIOBHS U CPEJICTBA UX JIOCTHUIKCHUS;
BBIJIETISITH AJIbTEPHATUBHBIE CIIOCOOBI IOCTHXKEHUS 1IeJId U BRIOUpaTh Hauboee
3 PEeKTHUBHBIH CITOCO0;
aJICKBAaTHO OIICHUBATh CBOM BO3MOXKHOCTH JIOCTIIKEHUS 1I€NI ONPEACTICHHON CI0KHOCTU B PA3INYHBIX
chepax camocToATEIbHOM AeATE/IbHOCTU
v' Ilo3nasamenvuvie YY/I:
* aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIUPOBATH U 000011aTh (DaKTHI U SBICHUS, &
TaKX€ BBISBIIATH IPUYUHBI U CIIEICTBUS MPOCTHIX SIBIICHUI;
* OCYIIECTBIIATh CPaBHEHHE, KJIACCU(PUKALINIO, CAMOCTOSTENILHO BBIOUPAst OCHOBAHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTepaIlHii;
* CTPOMTD JIOTMYECKOE PACCyXk/I€HUE, BKIIOYAOIIEe YCTAHOBJICHNE TPUYUHHOCIIEACTBEHHBIX CBS3EH;
* CO3/1aBaTh CXEMaTUYECKUE MOJIEIIN C BBIJIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK
00BEKTa;
* COCTaBJISITh TE3UCHI, PAa3IMYHBIC BUJIBI ITAHOB(TIPOCTHIX, CIIOKHBIXH T.11.);
* IpeoOpa3oBbIBaTh HH(OPMAIIMIO U3 OJHOTO BHUJA B APYroi(Tadimily B TEKCT U Ip.);
* YMETh OTPENENATh BO3MOXHBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHHA, TIPOU3BOIUTH
NOUCK MH(POPMALINH, aHAIN3UPOBATh U OLIEHUBATh €€ I0CTOBEPHOCTb.
IKOJIBHUK TOTYYUTH BO3MOKHOCTh HAYIHTHCS:
% OCYIIECTBISTH PACIIMPEHHBII MONCK HH(OPMALIUH C HCIIOIb30BAaHUEM PECYPCOB
o6ubnuotex u UntepHera;
CO3J1aBaTh MOJIEJIM U CXEMBI JIJIS peIlIeHUs 3a/1a4, OCYILECTBIIAA BbIOOp Hanboee
3¢ PEeKTUBHBIX CITIOCOOOB pEIIEHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
¢  yCTaHaBIIMBATh B3aMMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITHH, SIBICHHHA, TPOIIECCOB;
%  y4acTBOBATh B MMPOEKTHO-UCCIIETOBATEIHCKON ACATEIBHOCTH;
% CTPOHTB JIOTHUECKOE pacCyKIeHHE, BKIIOYAIONIee YCTAHOBICHNE TPUYHMHHOCIICACTBEHHBIX
CBsI3€;
OOBscHsIET ABICHNUS, IPOLIECCHI, CBA3U U OTHOILEHHSI, BBISIBIIIEMbIE X0/1€ UCCIIEIOBAHUS;
¢ CTaBHTH NPOOJIEMY, apTyMEHTHPOBATh €¢ aKTyalbHOCTh;
% CaMOCTOSITETIHHO NMPOBOJIUTH HCCIICAOBAHNE Ha OCHOBE MPUMEHEHUS METO/IOB
HaOJIOZICHUS U DKCIIEPUMEHTA.
v Kommynuxamuensie YY/I:
* co0JTI0/1TaeT HOPMBI TyOIMYHOM pedH U PeriaMeHT B MOHOJIOTE U TUCKYCCHH;
* [10JIB3YETCs a/IeKBATHBIMU PEYEBBIMH KIIUIIIE B MOHOJIOTE (ITyOINYHOM
BBICTYIIJICHUH ), TNAJIOTe, TUCKYCCHH;

X/
%



* hopmynupyer cOOCTBEHHOE MHEHHE U TIO3UIIUIO, APTYMEHTUPYET UX;

* KOOPAMHUPYET CBOIO MO3UIHIO C MTO3UIUSAMH MTAPTHEPOB B COTPYIHUIECTBE IPH

BbIpabOTKE 00111eT0;

* YCTaHABJIMBACT M CPABHUBACT pa3HbIC TOYKHU 3PEHUS, IIPEIKIC YeM IPUHUMAThH PEIICHUS

U JIeTIaTh BBIOOP;

* CIIOPUT U OTCTAMBAET CBOIO TIO3HIIMIO HE BPAXKICOHBIM JJIsl OIIITOHEHTOB 00pa3oMm;

* OCYILIECTBIISIECT B3aUMHBIN KOHTPOJIb U OKA3bIBAET B COTPYAHUYECTBE

HEOOXOIMMYIO B3aMMOIIOMOIIT;

* OPraHMU30BBIBACT U IJIAHUPYET YyUeOHOE COTPYIHUYECTBO C YUUTEIIEM H

CBEPCTHHKAMH;

* OTIPEAETATH LENH U PYHKIUHN YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHS; TUIAHUPOBATH

obmue crocoObl paboThI;

* yMeeT paboTaTh B IpyIIe — YCTaHABIMBAET pabo4yre OTHOMIECHHS, 3PPEKTHBHO
COTPYZHUYACT M CITIOCOOCTBYET MPOTYKTHBHON KOOTICPAIIMH; HHTETPUPYETCS B TPYIITY
CBEPCTHHKOB U CTPOUT MPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU M B3POCIIBIMHU;

* YUUTHIBATh Pa3HbIC MHCHHUS U HHTEPECHl 1 00OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO.
[IKOTBHUK TOTYYUT BO3MOXKHOCTh HAyYUThCS:

¢  TPOAYKTHBHO pa3pemiaTh KOH(QIMKTHI HA OCHOBE y4€Ta HHTEPECOB M MO3UIIHIA BCEX
YYaCTHHUKOB, TIOMCKA U OLIEHKH AJIbTEPHATHBHBIX CIIOCOOOB pa3peuieHns KOH(INKTOB,

¢ JIOrOBapuBaThCS U MPUXOJHUTH K O0IIEMY PEIICHHIO B COBMECTHOM JICATEIBHOCTH, B TOM
YHCIIe B CUTYAIlH CTOJIKHOBEHHUSI HHTEPECOB;

% OpaTb Ha ce0sl HHUIIMATUBY B OPraHU3allMU COBMECTHOTO JICHCTBUS (JIEII0OBOE
JTUJEPCTBO);

¢ BJIAJETh MOHOJIOTMYECKON M TUAIOTHYECKON (hOpMaMK peur B COOTBETCTBHH C
rpaMMaTHYCCKUMHU ¥ CHHTAKCHYECKUMHU HOPMaMH POJTHOTO SI3BIKA;

% ClIeZIoBaTh MOPAJIbHO-3TUYCCKUM M IICUXOJIOTHYCCKUM PUHITUITAM OOIICHUS
COTPYZHUYECTBA HA OCHOBE YBRKUTEIBHOTO OTHOIICHUS K TApTHEPAM, BHUMAHUS K JIMYHOCTH
JPYroro, aiecKBaTHOTO MEXIMYHOCTHOTO BOCIIPHUSATHS, TOTOBHOCTH aJICKBAaTHO pearnpoBaTh Ha
HYXKJIBI JPYTHUX, B YaCTHOCTH OKa3bIBaTh IIOMOIIb U AMOITMOHATLHYIO IMOJICPKKY MapTHEPAM B
IpoIecce TOCTHXKEHUS OOIIeH 11eJ COBMECTHOU JesITeIbHOCTH.

I1]. IIpeamernbIvu pesyabTaTamMu n3ydeHHs MpeMeTa SBISAIOTCS CIEAYIOIHE YMEHHS:

v\ 0CO3HaHME POJIM BELIECTB: ONPEALIATH POJIb PA3INYHBIX BELIECTB B IPUPOJIE U TEXHHUKE;
OOBSCHSTH POJIb BEIIECTB B X KPYTOBOPOTE;

v paCCMOTpeHI/IG XUMHUYCCKUX npoueccom HpI/IBOI[I/ITB HpI/IMepI)I XUMHUYCCKUX HpOHGCCOB B
MPUPOJIC; HAXOJUTh YEPThI, CBUETENLCTBYIOMINE 00 OOIINX MPU3HAKAX XUMUYECKUX
MPOLECCOB U UX PA3IMYMSIX;

v HCIOJIB30BaHUE XUMHYECKUX 3HAHHUI B OBITY: OOBSCHSATH 3HAYEHHE BEIIECTB B KM3HU H
XO3SMCTBE YESIIOBEKA;

v OOBSACHATH MHP C TOYKH 3PEHHSI XUMHH: TIEPEUUCIIATH OTIIMYNTEILHBIE CBOMCTBA
XUMHNYCCKUX BCUICCTB, pa3nnanb OCHOBHBIC XUMHWYCCKUEC npoueccm; OHpelleJ'IflTB OCHOBHBIC
KJIACChl HEOPTraHUYECKUX BEILECTB; IOHUMATh CMBICI XUMUYECKUX TEPMUHOB;

v\ OBIaJEHUE OCHOBAMHU METOJOB IIO3HAHMS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK
XapaKTepU30BaTh METObI XUMHUECKON Hayku (HaOI0IeHIE, CpaBHEHHE, IKCIIEPHUMEHT,
I/ISMepeHI/Ie) " ux pOJ'II) B ITIO3HAHUUA HpI/IpO)II)I; HpOBOJII/ITB XUMHUYCCKUEC OIIBITHI U
IKCIIEPUMEHTHI U OOBSICHATH UX PE3YIIbTATHI;

v yMeHI/Ie OLOCHUBATH ITOBCACHUEC YCIIOBCKA C TOYKU 3peHI/I$I XPIMI/I‘—IGCKOf/i 6630HaCHOCTI/I 110
OTHONICHUIO K Y€JIOBEKY U MPHUPOJIE: UCTIOIH30BaTh 3HAHUS XUMHUHU TIPU COOTIOCHUH TTPaBUI
HUCITOJIB30BAHUS 6I)ITOBI>IX XUMHNYCCKUX npenapaTOB; pa3n1/1anL OITaCHBIC 1 6630HaCHBIe
BEIIIECTBA.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Conep:xxanue TeM y4eOHOro kypca xumum 8 kiacca (68 yacon, 2 yaca B HejeJ110)

BBenenue

XHUMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[TonATHE 0 XUMUYECKOM 3JIEeMEHTE U (OopMax ero CyIIeCTBOBAHH: CBOOOJIHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BEIIECTBAX.

[IpeBpamenus Bemiects. OTIUYNE XUMHUYECKUX PEAKIUN OT PU3NUECKUX sBICHUN. Poib xumuu B
JKU3HH YeioBeka. XeMohmius u xeMohoOus.

Kparkue cBenenus u3 HCTOpUM BOZHUKHOBEHUS U pa3zButus xumud. [lepuoa anxumuu. [lonstue o
dbunocodpckom kamue. Xumus B X VI B. PazButue xumuu Ha Pycu. Poib 0TeuecTBEHHBIX yUEHBIX B
CTaHOBJICHUH XUMHUYECKOW Hayku — paboTsl M. B. Jlomonocosa, A. M. Bytieposa, /1. 1.
Meunneneesa.

XuMHu4ecKkasi CHMBOJIMKA. 3HAKU XUMUYECKUX AJIEMEHTOB U MPOUCXOKACHUE UX HAa3BAaHUH.
Xumunueckue Gpopmynsl. Uuaekcsl u kodpduiueHTsl. OTHOCUTENbHBIE ATOMHAS U MOJIEKYJISIpHAST
Macchl. Pacder MaccoBO# 1011 XUMHUYECKOTO 3JI€MEHTa 1Mo (popMyJie BemecTBa.

[lepunonnueckas cucrema xumuueckux 3neMeHToB Jl. M. MenneneeBa, ee CTpyKkTypa: Majble

1 OOJIBIIIME TICPUO/IBI, TPYIIIIBI ¥ TIOATIPYIIEI (TJIaBHAs U ToOouHast). [leproanyeckas cuctema Kak
CIPaBOYHOE NTOCOOUE IS MOJIYYEHHUS CBECHUN O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agauu. 1. HaxoxaeHne 0OTHOCUTENIBHON MOJIEKYJIIPHON MacChl BEIIECTBA 10 €T0
XUMH4YecKo dopmyne. 2. BeunciaeHre MaccoBOM JOJIU XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro
dopmyiie 3.*Y craHOBICHHE TPOCTEHTIICH (HOPMYITBI BEIIECTBA 110 MACCOBBIM JIOJISIM.
Jemoncrpanus.* Koiiekuu npeamMeToB — QU3NYECKUX TEN U U3EIUNA U3 IPOCTHIX U CIOKHBIX
BEIECTB (UIIOMUHUS U CTEKJIA).

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI KaKk (popMa CyIIeCTBOBaHUS XUMUYECKHUX 71eMEHTOB. OCHOBHBIE CBEIEHUS O CTPOSHUH
aToMOB. JloKazaTenabCcTBa CIOKHOCTH cTpoeHus: aToMoB. OmnbiThl Pesepdopaa. [Inanerapuas monensb
cTpoeHus aroma. CocTaB aTOMHBIX sJIep: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca.
B3anMocCBsI3b MOHATUN « IPOTOH », « HEUTPOH », « OTHOCUTENbHAs aTOMHas Maccay. VI3meHeHue
yucna

MIPOTOHOB B siApe aToMa — 00pa3oBaHNE HOBBIX XMMHUYECKUX dJIEMEHTOB. M3MeHeHune uncia
HEHUTPOHOB

B si7[pe aToMa — oOpa3oBaHue U30TONOB. COBpEMEHHOE ONpeAeNICHUE MOHATHUS «XUMHUYECKHIA
aneMeHT». 30Tonbl Kak pa3HOBUIHOCTU aTOMOB OJJHOTO XUMUYECKOTO I€MEHTA. DJIEKTPOHBI.
CTpoeHue AIIeKTPOHHBIX 000JI0YeK aTOMOB XUMUYECKUX 31eMeHTOB Ne 1—20 nepuoanydeckoit
cuctemsl J1. 1. Menneneesa. [loHsiTie 0 3aBEpIIEHHOM M HE3aBEPILIEHHOM AJIEKTPOHHOM CJIOE
(oHepretuueckoM ypoBHe). [lepuonnueckas cucrema xummudeckux sneMmentos Jl. V1. MenaeneeBa u
CTPOEHHUE aTOMOB:

busznyecKuii CMBICH MOPSIIKOBOTO HOMEpa dJIeMEeHTa, HoMepa TPYIIbI, HoMepa nepuojaa. MizmMenenue
YKClia JIEKTPOHOB HAa BHEIIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 AJIeMEHTa — o0pa3oBaHHe
MOJIOKUTEIBHBIX U OTPUIIATENIbHBIX HOHOB. MlOHBI, 00pa3oBaHHbIE aTOMAMH METAJJIOB M HEMETAJLIIOB.
[Tpu4rHBI U3MEHEHUS METAJUTMUYECKUX U HEMETAJUTMYECKUX CBOMCTB

[IpyuunHbl U3MEHEHUS METAITUTMYECKUX U HEMETAINTIMYECKUX CBOMCTB B MEPUOIAX U TpyMax.
O6pa3oBanue OuHapHBIX coenuuennii. [lonaTre 06 noHHOM cBs3U. CxeMbl 00pa30BaHUsI HOHHON
CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEX1y cO00ii- 0Opa3oBaHUe
OMHAPHBIX COSMHEHHUI HEMETAIIJIOB

DJIeKTPOOTPULATEIBbHOCTD. [[OHATHE O KOBAJICHTHOM MOJIAPHOU CBS3U.
B3aumoieiicTBHe aTOMOB XUMHYECKUX AJIEMEHTOB-METAJNIOB MEXK1y COO0MH —
00pa30BaHNUE METAIUNIMUECKUX KPUCTAJIIOB.

[ToHsiTHE O METAIIIMYECKOU CBS3H.



JemoHcTpanuu. Moenn aToMOB XMMHYECKHUX 3JIEMEHTOB. [lepnoandeckas cucreMa XUMUYECKUX
snemenToB JI. Y. Menaeneena

Tema 2

IIpocTbie BemecTBa

[TonoxeHne MeTauIOB U HEMETAIIJIOB B IIEPUOINYECKON CUCTEME XUMUYECKUX IeMeHTOB /[, U.
MenneneeBa. BaxxHelme npocThie BEECTBA — METAJUIbL: JKeJI€30, ATFIOMUHUHN, KAJIbIIUH, MarHUu,
HaTpuii, kanuii. O0ume pu3nveckue CBONCTBA METaJUIOB. BaskHeiue npocTeie BemecTBa —
HEMeTaJlIbl, 00pa30BaHHbBIE aTOMaMH KUCIOPOa, BOAOPO/ia, a30Ta, cepsl, pocdopa, yriepoa.
CriocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB —
aloTponus. AJUIOTponHbIe MOUbUKALMK KUcTopoa, pocdopa u oioBa. Meraminyeckue u
HEMETaJUIMUYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENIBHOCTD JCJICHHSI MPOCTHIX BEIIECTB Ha
METaJuIbl 1 HEMETAJLIBI.

[Tocrosinnast ABoraapo. KonmndectBo BemectBa. Moib. Monsipaas Macca. MosipHbIi 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eTMHUIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. U KMJIOMOJISIPHASI MacChl BEUIECTBA, MUJUTMMOJISIPHBIN U KUJIOMOJISIPHBIA 00bEMBbI
ra3o00pa3HbIX BEIIECTB.

PacueTsl ¢ HCTI0JIb30BaHUEM MOHITUN «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30By, «IIOCTOSTHHAST ABOTaApO».

PacuerHble 3aaauu. 1. Beraucienue MOJISPHON MacChl BEIIECTB 10 XUMUYECKUM GopMmysiam. 2.
Pacuetsl ¢ ucnoap30BaHNEM MOHATHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHAs MACCA», «MOJISPHBIN
00beM ra3zoB », « TOCTOSTHHasi ABOTaJIpo ».

Hemoncrpauuu. Komiekuus Meramios. Komnekuns HeMeTaios.

[Toyaenue o3ona. [TomyueHue u 03HAKOMIICHHE CO CBOMCTBaMU 0e1oro u kpacHoro ¢gocdopa,
Oenoro u ceporo oyioBa. HekoTopbie MeTasuibl 1 HeMETaJTbl KOJMYEeCTBOM BeliecTBa 1 Monb. Monenb
MOJISIPHOTO 00BeMa Tra3000pa3HBIX BEIIECTB.

Tema 3

CoennHeHMs] XMMHUYECKHX IJIEMEHTOB

Crenenb okucienus. OnpeeneHue CTeeHrn OKUCIICHUS YIIEMEHTOB 110 XMMHUYECKOH dopmyre
coenuaenusi. CoctaBienue Gopmys OMHAPHBIX COSIUHEHNHN, OOIUN CITOCO0 UX HA3bIBAHUS.
bunapHbie coenHeHUs: OKCUIBI, XJIOPHUBI, cyabdusl u ap. CoctaBieHne ux Gopmyi.
[IpencraBurenn

OKCHJIOB: BOJIa, YIJIEKUCIIBIN a3 U HeralieHas u3BecTb. [IpeacraBuTenu 1eTyuyux BOJIOPOIHBIX
COEIMHEHUI: XJIOPOBOJOPOA U aMMHMAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHMI! B Boje. Tabnuia

PacTBOPUMOCTH T'MIPOKCUIOB U cosell B Boze. [IpeacraBureny menoden: ruIpoKCUIbl HaTpUs, Kaaus
u

kanbud. [loHsITHE 0 KaueCTBEHHBIX peakuusax. MuaukaTopsl. 3MeHeHHE OKpacKu MHIUKATOPOB B
LICJIOYHOU cpene.

Kucnotsl, ux cocraB u Ha3Banus. Kinaccuduxanus kucnot. [IpeacraBurenyt KUCIOT: cepHasi, COJISHAs
Y a30THas. MI3MeHeHue OKpacKu MHIMKATOPOB B KUCIIOTHOM cpelie.

Conu kak nIpou3BOAHbBIE KUCIOT U OCHOBaHMN. X cocTaB 1 Ha3BaHusl. PacTBOpuMOCTH coseil B
Boze. [IpencraBurenu coneit: xmopua HaTpus, kKapOoHaT U Gocdar KambIusl.

AMop(dHBIE U KPUCTATNINYECKUE BEILIECTBA.

MexxMonexkyapHble B3auMOAeUCTBUS. THUIIBI KPUCTATUIMUECKUX PELIETOK: HOHHAs!, aTOMHas,
MOJIEKYJISIpHAS. U METaJUTUYECKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUITOB KPUCTAJUTMYECKHUX
PELIETOK.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBA JUIsl
BEILIECTB MOJIEKYJISIPHOI'O CTPOCHHS.

YucTteie BemecTBa u cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceid. CBOMCTBA YMUCTHIX
BellecTB U cMeceil. MIx cocraB. MaccoBasi u 00beMHast 10JId KOMIIOHEHTa cMecH. PacdeTsl, cBsi3aHHBIE
C UCIOJIB30BAHUEM TTOHATHS IOJISI».

Pacuernsble 3agaumn, 1. PacueT MmaccoBoit 1 00beMHOI [0JIei KOMIIOHEHTOB CMECH BEIIIECTB. 2.



Briuucnenue mMaccoBoil 1011 BElIeCTBa B paCTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U
Macce pacTBopurens. 3. BelunciaeHne Maccel pacTBOPSIEMOTO BELIECTBA U PACTBOPUTEIIS,
HEO0OXOAMMBIX

JUISl IPUTOTOBJIEHUSI ONIPEAEIIEHHON MacChl pacTBOpa C U3BECTHOW MAaCCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA.

JdemoncTpauuu. OOGpasiibl OKCHAO0B, KUCIOT, OCHOBAHHH M coJiei. MoJIeIr KpUCTAIUTHYECKUX
peUIeTOK XJIOpHIa HaTpus, aliMasa, okcuaa yriepoaa (IV). B3peiB cMmecu Boopoaa ¢ BO3LyXOM.
CrniocoOslI pa3aenenus cmeceil. JJuctuiuisiius Bosl. Mi3MeHeHne okpacku HHIUKAaTOPOB B pacTBOPax
menoveid. [Ipasuiio paz6asnenuss H2SO4.. Ounctka 3arps3HeHHON TOBapEHHOW COJH
JlabopaTropHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KiIaccoB. 2. Paznenenue
CMECeH.

Tema 4. U3MmeHeHUs1, NPOUCX0asilMe ¢ BellleCTBAMHU

[TonsTue sABNEHUI KaKk U3MEHEHUM, TPOUCXOISIINX C BEUIECTBAMU. BJIEHUS, CBA3aHHbIC C
M3MEHEHHEM KPUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA MPU MOCTOSHHOM €0 CocTaBe, — (hU3HUeCcKue
siBieHusl. OU3nUYecKue SIBICHUS B XUMUU: JUCTHIUISALNS, KPUCTAJUIN3ALIMS, BHITAPUBAHUE U BO3TOHKA
BEIIECTB, IEHTPUPYTHPOBAHUE.

SIBnenus, cBSI3aHHbBIE C UI3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHUE peakiuu. [Ipu3naku u
YCIIOBUS IPOTEKAHUSI XUMUYECKUX peakiuil. [lonsaTue 06 3K30- U SHAOTEPMUUYECKUX PEAKIIUAX.
Peakunu ropenuns Kak 4aCTHBIN CIydal SK30TEPMHUYECKUX PEAKIIUN, TPOTEKAIOIINX C BBIICICHUEM
cBera. PacuéTel Mo XMMUYECKUM paBHEHUSIM. Penienue 3ajjau Ha HaX0K/1I€HHE KOJIMYECTBA BEILIECTBA,
MaccChl W1 00beMa MPOAYKTa PEaKIUU M0 KOJMYECTBY BEIIECTBA, MACCE WIIH 00BEMY UCXOIHOTO
BeIECTBA. PacueTsl ¢ UCMOIB30BaHUEM MOHSTHS «IOJIs1», KOT1a HCXOIHOE BELUIECTBO 1aHO B BUJIE
pacTBopa ¢ 3aJJlaHHOM MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA HIIM COACPKUT ONPEIETIECHHYIO JOITI0
pUMecei.

BEIIECTBA, MACChI WM 00beMa MPOAYKTa PEaKIMH MO KOJIMYECTBY BELIECTBA, MACcCe WM 00bEMY

HCXOJIHOTO BelecTBa. PacueTsl ¢ NCIIONb30BaHUEM MOHATHS «IOJISDY, KOT1a UCXOIHOE BEIIECTBO JaHO
B BHJIE PACTBOPA € 3aJaHHOW MacCOBOM J0JIE paCTBOPEHHOIO BEIIECTBA UIIH COJICPHKHUT
ONPEAEIIEHHYIO JOJIIO TPUMECEH.

Peaknnn paznoxenus. [lonarue o ckopoctn xumudecknux peakuuid. Karanuszaropel. @epmMeHTHI.
Peakuuu coennnenus. Katanutudyeckue u HekataauTHueckue peakiuu. O0paTtumMele 1 HeoOpaTUMble
peaxkuu.

Peakuuu 3amenienus. DNEKTPOXUMUYECKUH Pl HANIPSIKEHUI METAJIOB, €T0 UCIIOJIB30BAHNE

JUISL IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUI MEK Y METAJJIAaMU M paCTBOPaMH KHUCJIOT.
Peakuyy BBITECHEHHSI OJHUX METAJUIOB U3 PACTBOPOB UX COJIEM IPYIrMMH METaJlIaMu.

Peakniuu oomena. Peakuiuu Heiitpanuzanuu. Y CJIOBUSI TPOTEKAHUS Peakiinii 0OMeHa B pacTBOpax

J10 KOHIIA.

Tunsl XUMHUECKUX peakuuii (10 IPU3HAKY «UUCIIO U COCTAaB UCXOHBIX BEILIECTB U

IPOJYKTOB PEAKIMN) HAa IPUMEPE CBOMCTB BOJbI. Peakiyst pa3inokeHus: — 3JI€KTPOJIU3 BOABI.
Peakuuu coennHeHnss — B3aMMOZAEWCTBHE BOABI C OKCHJIAMU METAJUIOB U HeMeTAILIOB. [lonATHE
«rUApOKCUAB». Peakuuy 3amenieHnss — B3aUMOAECHCTBHE BOABI C IETOYHBIMU U
I1EJI0YHO3EMENIBHBIMU

Mmetayuiamu. Peakiiuu oOMeHa (Ha mpuMepe TUAposIn3a cyibduia aTlOMUHUS U KapOuaa KalbIus).
Pacuernbie 3agauu. 1. Boruncinenue no XuMHYECKUM ypaBHEHHUSIM MacChl WIIM KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOIO M3 BCTYMNAIOIINX B PEAKIINIO BEIIECTB

WM MIPOJYKTOB peakiuu. 2. Beruncienne maccol (KOJIMYeCcTBa BELIECTBA, 00beMa) MPOAYyKTa PEeaKIHH,
€CJIM U3BECTHA Macca UCXOJHOTO BEIIECTBA, COAEPKAIIETO ONPEAEIICHHYIO JTOJII0 TpUMecei. 3.
Brruncnenue Maccsl (KOJIMUECTBA BELIECTBA, 00beMa) MPOAYyKTa peakiiy, €ClIM U3BECTHA Macca
pacTBOpa M MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILLIECTBA.

Jdemoncrpauuu. [Tpumeps! pusnueckux sBICHUN: a) MiaBieHue napaduna; 6) BO3roHka Hoja 1iu



OCH30MHOI KHCIOTHI; B) PACTBOPEHHUE NTepMaHTaHaTa Kauus; T) 1uddy3us TymmcThIX BEIIECTB

C ropsiei JJaMIO4YKy HakanuBaHus. [[puMepbl XUMUYECKHX SBJICHUIL: a) ropeHre Maruus, gpocdopa;
0) B3aMMOJICUCTBUE COJISTHON KUCIOTHI C MPaMOpPOM WJIM MeEJIOM; B) nostydeHue ruapokcuaa meau (10);
I') paCTBOPEHUE NIOJYYEHHOI0 THAPOKCUIA B KUCIIOTAX; A) B3aumozeiicreue okcuaa meau (1) ¢ cepuoit
KHUCJIOTOH IpU HarpeBaHUM; €) pa3jioKEeHHUE [IEpPMAaHraHaTa Kajlus; ) B3auMOJIeHCTBUE

pa30aBIICHHBIX KUCIIOT C METAJUIAMU; 3) Pa3JI0KEHHE MEPOKCHIAa BOJAOPOA; H) AJIEKTPOJIN3 BOBI.
Jla6opaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCIIAPEHMSI BOJbI U CIIMPTA MO UCUE3HOBEHUIO UX
Karnenb Ha prbTpoBanbHOM Oymare. 3a. BanmoneiicTBue okcuaa Maraus ¢ kucinoramu 4. OkucieHue
Me/M B IJIAMEHH CIIUPTOBKH HIIK TOpeiku. 5. [loMmyTHEHHE U3BECTKOBOM BOJBI OT BBLABIXAEMOT'O
yriaekucnoro rasa. 6. [loxydenue yriaekucinoro raza B3auMOA€HCTBUEM COJIbI U KMCIIOTHI. 7.
3amenienue Meau B pactBope xiopuaa meau (II) sxenezom

Tema 5 .IIpakTukym Ne 1. IIpocreiimme onepanum ¢ BemecTBOM

1. IIpaBusia TeXHUKH O€30MACHOCTH MPH paboTe B XUMUUECKOM KaOuHerte. [Ipuemsl oOpaieHus ¢
1abopaToOpHBIM 000pPYI0BAaHUEM U HarpeBaTeIbHbIMU IpubOopamu. 2. I1pu3HaKu XUMUYECKUX PEaKIUil.
3. [IpuroroBieHue pacTBopa caxapa u OIpe/eJeHIe MacCOBOM JJOJU €ro B pacTBope.4. OUnCTKa
3arpsiI3HEHHOM TOBAPEHHOW COJIH.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopeHue kak Gpu3nko-xuMuyeckuit mporecc HacoleHHble, HEHACBIIIICHHBIE U MEPECHIIICHHBIE
pacTBOpPbI. 3HAUEHUE PACTBOPOB JIJISl IPUPOBI U CEIBCKOIO XO35KCTBA.

[TonsiTrie 006 MEKTPONUTUIECKON JTUCCOLUAIIUU. DIIEKTPOIUTHI U HEDNIEKTPOIUTHL. MexaHu3m
JIUCCOITUAIIMY DJIEKTPOIUTOB C PA3JIMYHBIM TUIIOM XUMUUYECKOU CBsI3U. CTENEeHb 3JIEKTPOIMTHUECKOM
mucconuarui. CHIIBHBIE H C1a0bIe SJICKTPOJIHTEHI.

OCHOBHBIE TIOJIOKEHUST TEOPUU AJIEKTPOIUTHUECKON Arcconrani. MloHHble ypaBHEHHS

peakiuii. Y CcloBUs MPOTEKAHUS PEAKIIMK OOMEHa MEXIY JEKTPOJIUTAMHU JI0 KOHIA B CBETE€ MOHHBIX
IIPEACTaBICHU M.

Knaccudukaiys HOHOB U X CBOICTBA.

Kucnotsl, ux xnaccuduxamnus. JJuccormanus KUCIOT U UX CBOMCTBA B CBETE TEOPHH
3JIEKTPOJIUTUYECKON Juccorauu. MONEKyIspHbIE 1 MOHHBIEC YPABHEHHS PEAKIIUN KUCIIOT.
BzaumopeiicTBre KUCIOT ¢

MeTaJUIaMH. DJIEKTPOXUMUYECKUM Pl HANTPSHKEHUH MeTaiuioB. B3anmoneiicTBiue KUCIOT ¢ OKCHIaMU
MeTauIoB. B3anMoeincTBre KUCIIOT C OCHOBAHMAMH — Peaklys HelTpanu3zanuu. B3anmoaencreue
KHCJIOT C coisiMu. Mcrionb30Banne TaOIuIbl pACTBOPUMOCTH JIJISI XapaKTEPUCTUKHU

XUMHYECKHUX CBOMCTB KHCIIOT.

OcHoBanusl, ux knaccudukanus. [{ucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUU
3JIEKTPOJIUTUYECKOMN JUCCOLMAMKU. B3auMoIelicTBUEe OCHOBAHUM C KUCIOTAMU, KUCIIOTHBIMU
OKCHJIaMHU U COJIsiMU. VcTionp30BaHue TaOIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX
CBOWCTB OCHOBaHUM. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUW NPU HATPEBAHUU.

Comu, ux Ki1accuGpuKamms 1 TACCOIUAINS PA3TUIHBIX TUIIOB coJiei. CBOMCTBA COJIEH B CBETE TEOPHUH
3JIEKTPOJIUTUYECKON Aucconranu. BzauMoelicTBre coel ¢ MeTalljiaMt, YCIOBUS

MPOTEKAHUA ATUX peakiui. BzanmoneicTBrue conen ¢ KUCI0TaMU, OCHOBAHUSIMH U COJISIMHU.
Hcnonp3oBanne TaOIHIBI PACTBOPUMOCTH TSI XapAKTEPUCTUKN XUMHUECKUX CBOUCTB COJICH.
O06o06mIeHne cBefeHni 00 OKCHUIaX, X KIIaCCU(UKAIINYA U XUMUYECKUX CBOHCTBAX.

I'eneTnueckue psbl METAIIIOB M HEMETAJUIOB. [ '€HETHYECKAs CBA3b MEXKY KJIaCcCaMHU
HEOPraHWYECKUX BELIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiii. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U



BOCCTAHOBJICHUE.

Peakmin nHOHHOTO 0OMEHA U OKHCIIUTEIbHO-BOCCTAHOBUTENbHEIE peakiinu. CocTaBleHUE YpaBHEHHIMA
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaiaHca.

CBolicTBa IPOCTBIX BEIIECTB — METAJIIOB U HEMETAJIJIOB, KMCJIOT U COJIEN B CBETE IIPEICTABICHUM
00 OKHMCIIUTETbHO-BOCCTAHOBUTEIIBHBIX MPOIECCaX.

JdemoncTpanuu. VcnibiTaHue BENIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTS. JIBUKEHME
OKpAILICHHBIX HOHOB B 3JICKTPUYECKOM M0JI€. 3aBUCUMOCTD 3JIEKTPONPOBOIHOCTH YKCYCHOM KHUCIIOTHI
OT KOHIICHTpaIuu. B3aumoeiicTBue IMHKA ¢ CepO, COSTHOM KUCI0TOH, XaopuaoM meau (11).
['openne maraus. B3aumoieiicTBUE XJIOPHOUM M CEpOBOIOPOAHOM BOAbL. HelTpanu3zanus menoun
KHCJIOTOM B IPUCYTCTBUU UHAMKATOpa. PacTBOpeHUE BeIIeCTB B pa3IMUHbBIX PACTBOPUTEIISIX.
[Ipumeps! peakuuii, UAYIIKUX A0 KOHLA. | eHeTHYeCcKas CBA3b MEXAY OCHOBHBIMM KJlacCaMH
HEOPTraHWYECKUX COeAMHEHHI. OCyIIEeCTBICHHE MTEPEXO0/I0B:
P—P205—H3P0Os4—Ca3(PO4)Ca—CaO—Ca (OH)2

JladopaTopHble onbIThI. 8. Peakinu, XxapakTepHbIe Il PACTBOPOB KHUCIIOT (COSTHOMN WK

cepHoii). 9. Peakiiuu, XxapakTepHbIe I paCTBOPOB Ieaouei (THIPOKCHUI0B HaTpus win Kayms). 10.
[Tomryuenue 1 cBOKWCTBA HEPACTBOPUMOT'O OCHOBaHUs, Hanpumep ruapokcuaa meau (II). 11. Peakuum,
XapakTepHBIE JIJIS pacTBOPOB cotiel (Hanmpumep, 1t xjaopuna meau (I1). 12. Peakuum, xapakTepHbie
JUUIS1 OCHOBHBIX OKCHUJIOB (Hampumep, Uit OKcuaa Kanbius). 13. Peakuuu, xapakTepHbie it
KHCJIOTHBIX OKCHIOB (HarpuMep, JIJIsl yTICKUCIIOro rasa).

Tema 7. lIpakTukym Ne 2. CBojiicTBa pacTBOPOB 3JIEKTPOJIUTOB

5. YcnoBust mpoTeKaHUsl XUMUYECKUX PEAKIIUN MEXKITY PACTBOPAMHU SJIEKTPOJIUTOB JI0 KOHIIA. 6.
CBoiicTBa KUCIIOT, OCHOBAaHUI, OKCUJOB U CcoJiel. 7. Pelienne sKkCnepuMEeHTANIbHBIX 3a/a4.

TEMATHYECKOE IINTAHUPOBAHME 8 kiacc

Koa- | Jlara
TEMA YPOKA BO
4acoB

/o

Bgenenue (5 yacos)

BBOJHBIN HHCTPYKTaX 110 TEXHUKE OE30MACHOCTH.

1 1
XHMHS — 4aCTb €CTECTBO3HAHUS

9 [IpeBpamienus B-B. Kpatkuii ouepk HCTOpUM pa3BUTUSA XUMUU. 1
Hcnonb3oBanue 3D nabopaTopuu

3 [ICX5 [I.11.MenneneeBa 3HaKM XHUMUYSCKUX JIEMEHTOB. 1

4 Xumunyeckue Gopmyisl. OTHOCUTEIbHASI ATOMHAS U 1
MOJIEKYJISIpHAsI Macca dJIEMEHTa
IIpakTnueckas padora Nel «IIpuembl o6pameHus ¢

5 J1a0.000py10BaHNEM U HATPeBaTeJIbHBIMHM NIPHOOpPaMHu. 1

CTtpoeHue mjiiaMmeHmn».

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB (9 YacoB)

6 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB. 1




7 N3meHeHus B cocTaBe siep aTOMOB XUMUYECKHIX DJIEMEHTOB.
M3oTombl.

8 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB.

9 N3menenune yuncia 3JeKTPOHOB Ha BHEITHEM SHEPTEeTHIECKOM
YPOBHE aTOMOB XUMHUYECKUX JIIEMEHTOB

10 B3anMoeiicTBre aTOMOB 3JIEMEHTOB-HEMETAJIJIOB MEX]TY COOOMA.
KoBaneHTHast HeToJIsIpHAst XUMUYECKas CBS3b.

11 KoBasieHTHas nossipHas XMMUYECKas CBA3b.

12 Meraminueckas XUMHUYECKAS CBS3b.

13 O00011IeH1E U CUCTEMATH3aIis 3HaHUI 10 TeMaM 1 u 2.

14 KounrpoJubnas padora Nel mo remam 1 u 2.

Tema 2. IlpocTbie BemecTBa (7 4acoB)

15 [IpocTsle BemecTBa-MeTAIIBL.

16 [IpocTeie BelecTBa ~-HEMETAILITBI.

17 KomnuecTBo BeniecTra

18 Pemrenue 3agad mo teMe «KoindecTBo BellecTBay
19 MossipHblii 00BEM T'a30B.

20 Pemenue 3anay mo Teme «MOJSpHBII 00bEM ra30B»

21 O06o0uieHne u cucteMaTu3anys 3Hanui no reme «IIpocteie
BELIECTBAY.

I'naBa Tperbs. Tema 3. CoennHeHnst XMMU4ECKUX 3J1eMeHTOB (14 yacoB)

22 CreneHb OKUCICHUSA

23 Baxneiimme kiraccel OMHAPHBIX COCTMHEHUM.

24 OcHOBaHUS.

25 Kucmaorsr.

26 Conn.

27 Comn




08 O06o0061IeHre U crucTeMaTu3anus 3HaHui 1o TeMe «CoeTMHEeHMs
XUMHUYECKUX HIIEMEHTOB)

29 AmopdHbIe 1 KpUCTaJUIMYecKue BemecTBa. Kpucrammnaeckue
PEIIEeTKU.

30 Yucrele BemecTBa U cMecu. IlpakTudeckas padora Ne2
«O4uCcTKa 3arpsA3HEHHOI MOBAPEHHOM COJIN

31 MaccoBas 1011 KOMIOHEHTOB U CMECH.

39 Pemenue 3ana4 no teme «MaccoBas 107151 KOMIIOHEHTOB U
CMECH»

33 IIpakTnyeckas padora Ne3. IlpurorosiieHue pacTsopa
caxapa ¢ 3aJaHHOM MAacCOBOii 10/1eil pACTBOPEHHOI0BellecTBA.

34 O00011IeHE U CUCTEMATH3alis 3HAaHUI 10 TeMaM 2 U 3.

35 KounrpoJabHnas padora Ne 2 mo remam 2 u 3.

Tema 4. U3menenusi, npoucxoasimue ¢ Bemecrsamu (11 yacos)

36 duznyeckue SBICHHS B XUMUH. XUMUYECKHE PEAKIIUH.
37 Xumuueckue peakiuu. [Ipu3Haku XUMHYECKHUX PEeaKInil
38 XUMHUYECKUE YpaBHEHHUS.

39 PacdeTs M0 XMMUYECKHM ypaBHEHUSM

Turbl XUMHYECKUX PEAKIIUH.

40
Peaknnn coeniHEHUS U pas3iIOKEHUS

41 Tunsl XUMHUECKUX peakuuid. Peakiiuu 3amenienus u oOMeHa

42 THUIbI XUMHYECKUX PEaKIMii Ha IPUMEPE CBOMCTB BOBI.

43 [TonsiTHE O CKOPOCTH XUMHUECKOHN peakiny. DaKTOPBL,BIUAIOLINE
Ha CKOPOCTh pEaKIN1

44 IIpakTyeckas padora Ned. [IpusHaAKM XUMHYECKHX
peaxuuit

45 O06o0011eHMe U cucTeMaTu3alus 3HaHUi 1o TeMe 4.

46 KonTpoubsnas padora Ne3 no teme 4.




S. PactBopenue. PacTBopsbl.
Peakuum nOHHOT0 00MEHA M OKUCJIMTEIBHO-BOCCTAHOBHUTE/IbHBIE
peakuuu (204acoB)

PacTBOpeHne Kak PU3NKO — XUMUYECKHI rporiecc. Turbr

47

pacTBOPOB.
48 DIEKTPOTUTHYECKAs] JUCCOLIMALIHS
49 DIEKTPONTUTHYECKAs JUCCOLMALIHS
50 HoHHbIe ypaBHEHUS peaKkLuit

IpakTnyeckasi padora Ne$
51 Yc0BHS MPOTEKAHUA XUMUYECKUX PEaAKIIHl MeKTYPacCTBOPAMH
3JIEKTPOJIMTOB 10 KOHIIA.

52 KucnoTsl, ux knaccudukaius u CBONCTBA.
53 KucnoTsl, ux kaaccuukaius u CBONCTBA.
54 OcHoBaHUs, UX KJIacCU(UKAIUS U CBOHCTBA.
55 OcHoBaHUs, UX KJIacCU(UKAIUS U CBOKCTBA.
56 Oxcuipl, UX Kiaccu(ukanus U CBOMCTBa

S7 Oxcuipl, UX Kiaccu(ukanms 1 CBOMCTBa

58 Counn, UX CBOJCTBA.

59 I'eneTmueckas CBI3b MECXKAY KilaCCaMH HCOPraHNYCCKUX

COeTMHEHNN

IIpakTuyeckasi pa6ora Ne6. CBoiicTBa KHCJI0T OCHOBAHMI,
OKCH/I0B U COJIei.

60

61 KonTposbHnas padora Ne4 no teme 5.

62 OKHUCIUATEEHO-BOCCTAHOBUTEIBHBIC PEAKIINN

63 IIpakTyeckas padora Ne7 Pemienne dkcnepuMeHTAJbHBIX32/1a4.

OCHOBHBIE CBEICHHS O COCTaBE M CTPOCHUU aTOMa XMMHUYECKOTO
64 SJIEMEHTA.
XapakTepucTuKa XUMHUYECKOT0 dJIeMeHTa 1o noJioxkeHuto B [1C

65 Bugsl xumudeckoi CBSI3H B HCOPraHNYCCKUX BCIICCTBAX




66 OCHOBHBIC KIIACCHI HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ U UX XUMHYCCKHEC

CBOICTBaA. 3aKIIOUUTEIBHBIA YPOK IO Kypcy 8 Kiacca

O kJacc
HOSACHUTEJIBHAIS 3AIINCKA

Pabouas nporpamma paspadorana Ha ocHoBe [IpumepHoit paboyei mporpaMmbl 0 XUMHH, B
COOTBETCTBHU C TPEOOBAHUSAMHU K pe3yJIbTaTaM OCHOBHOT'O 00I11ero 00pa3oBaHus, MPEACTABICHHBIMH B
(eneparbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE, U OPUEHTHPOBAHA HA HCTIOJIE30BAHHE
y4e0HO-METOTNYECKOTO KOMILIEKTA:
1. I'abpuensn, O. C. Xumust. 9 knacc : yueouuk / O. C. TabpuensH. — 2-e u3j1., CTepeoTHir. — M. :
Hpoda, 2019
2. 'abpuenan, O. C. Xumus. 9 xi1. : pabouas terpans K yueouuky O. C. T'abpuensHa «Xumus. 9 kimace»
/ 0. C. T'abpuensn, C. A. CnagkoB. — 2-¢ u3j., crepeoruis. — M. : JIpoda, 2019
3. l'abpuensn, O. C. Xumus. 9 KI1. : TeTpajb 1ist 1JaGOPaTOPHBIX OMBITOB U npakTrieckux pador / O. C.
I'abpuensy, A. B. SlurykoBa. — M. : [Ipoda, 2019.
4. I'abpuensn, O. C. Terpap Uis OLEHKH Ka4ecTBa 3HAHUM 10 xumuu K yueOuuky O. C. [abpuensna
«Xumus. 9 knace» / O. C. I'abpuensn, A. B. Kymnosa. — 2-e u3n., crepeotun. — M. : Ipoda, 2019.
5. I'abpuenan, O. C. Xumus. 8-9 xi. : merox. nocodue / O. C. I'abpuensy, A. B. Kymosa. — M.
: dpoda, 2019
6. [abpuenan, O. C. Xumust. 9 KI1. : KOHTPOIBHBIC U TipoBepouHbie padotsl / O. C. Tabpuensw, I1. H.
bepeskun, A. A. Ymakosa. — M. : JIpoda, 2016.
7. l'abpuenan, O. C. XuMHUueCKHii SKCIIEPUMEHT B MIKOJIE. 9 KII. : y4eOHO-METOHIeCcKoe mocobue /
O. C. I'abpuensH, H. H. Pynos, B. U. TonkyHos, I'. A. [llunapesa. — M. : [Ipoda, 2015
8. I'abpuensn, O. C. Xumust. 9 KiI. : SIEKTpOHHOE MyIbTuMeaunitHoe npunoxenue / O. C. abpuensiH. —
M. : Ipoda, 2019
9. I'abpuensn, O. C. Xumus. 8 kiace : yueouuk /O. C. ['abpuensu. — 2-e usj., nepepad. — M. : JIpoda,
2019.
10. l'abpuenan, O. C. Xumust. 8 k. : paboyas tetpap Kk yueOuuky O. C. T'abpuensina «Xumust. 8
kiacey» / O. C. I'abpuensiy, C. A. Cnankos. — 2-e u3a., crepeotun. — M. : Ipoga, 2019.
11. I'abpuenan, O. C. Xumust. 8 KIL. : TETpab 1is T1a0OPATOPHBIX OIBITOB U MpakTHuecKux pabor / O.
C. I'abpuemnsn, A. B. Kynnosa. — M. : Ipoda, 20149
12. I'abpuenan, O. C. Xumust. 8-9 k1. : metox. mocobue / O. C. Iabpuensn, A. B. Kynmosa. —
M. : Ipoda, 2014.
13. I'abpuenan, O. C. Xumus B Tectax, 3ajaydax, ynpaxuerusx. 8 knacc. K yueonuky O. C. ['abpuensna
/ 0. C. T'abpuensn, T. B. CmupnoBa, C. A. Cnaakos. — M. : [Ipoda, 2019.
14. Kynyosa, A. B. Xumus. 8 i. : quaraoctudeckue padbotsl / A. B. Kymmosa. — M. : JIpoda, 2016.
15. I'abpuenan, O. C. Xumust. 8 KII. : KOHTPOIIbHBIE U TIpoBepouHbie padots / O. C. TabpuensH, 1. H.
Bepeskun, A. A. YmakoBa. — M. : JIpoda, 2019.
16. I'abpuenan, O. C. Xumust. 8 k. : HactonbHas kaura yaurens / O. C. abpuenss, H. I1.
BockoboiinukoBa, A. B. fAmrykoBa. — M. : Jlpoda, 2015.
17. I'abpuenan, O. C. Xumus. 8 KII. : 31eKTpOHHOE MysibTUMeaniHOE nipuitoxerne / O. C. 'abpuersH. —
M. : Ipoda, 2019.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA 8 KJIACC
B cooTBeTcTBHH ¢ (eepaabHbIM rOCYI1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
00111eT0 00pa30BaHMs yUaIrecs T0DKHBI OBJIAIeTh TAKUMHU T03HABATEIbHBIMH YYEOHBIMU ICHCTBUAMH,
KaK YMEHHUE (OpPMYJIHPOBATh MPOOIEMY U THIIOTE3Y, CTABUTH IIEIH U 337a4H, CTPOUTDH TUIAHBI JOCTHKEHHS
1eJIeld ¥ PeIIeHHsI IIOCTaBJICHHBIX 33144, IPOBOANUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JIENIaTh BHIBOBI U
YMO3aKIFOUSHHUS, TPECTABIIATh UX U OTCTAWBATh CBOKO TOYKY 3peHus. Kpome 3Toro0, yyanmecs: 10JKHBI
OBJIaJICTh PHUEMaMHU, CBSI3aHHBIMU C OIIPE/ICIICHHEM MTOHSTHI: OTPaHHMYMBATh UX, ONTUCHIBATH,
XapaKTepu30BaTh U cpaBHUBATh. ClieI0BATEIbHO, TIPH U3YYECHHN XUMUH B OCHOBHOH IIKOJIE yYaIrrecs
JIOJDKHBI OBJIAJICTh YUCOHBIMH JICHCTBUSIMH, TO3BOJISFOIMMHU UM TOCTHYb JIMYHOCTHBIX, MIPEIMETHBIX H
MeTanpeIMeTHbIX 00pa30BaTEe/IbHBIX PE3YJIbTATOB.



[Ipemiaraemast mporpaMma 1o XMMHUHU pacKpbIBaeT BKJIAJ yueOHOro mpeaMeTa B JOCTHKEHUE Lienel
OCHOBHOT0 00111€r0 00pa30BaHusl U OIIPEeIIsieT BXKHEHIINE colepKaTeIbHbIe JINHUU IIpeAMETa:
* «BEILECTBOY» — 3HAHNE O COCTABE U CTPOCHUH BELIECTB, UX CBOMCTBAX M OMOJOTHYECKOM 3HAYCHUM;
* «<XUMHYECKasl Peaklus» — 3HAaHUE O MPEBPALICHUIX OJHUX BELIECTB B IPyTUe, YCIOBUIX MPOTEKAHUS
TaKUX IPEBPALICHU U criocobax ynpaBieHHUs PeaKLUsIMU;
* (IIPUMEHEHME BEILECTB» — 3HAHNE U OIBIT O€30IIaCHOI0 00paIleHHs C BELECTBAMH, MaTepHalaMu 1
npoleccamMu, HeOOXOAUMBIMH B OBITY M Ha POU3BOJICTBE;
* «I3BIK XUMHUW» — ONIEPUPOBAHUE CUCTEMOW BaKHEUINNX XUMUYECKUX TOHATHH, 3HAHNE XUMUYIECKON
HOMEHKJIATYPBbl, & TAKXKE BJIAJCHNEC XUMUYECKON CUMBOJIMKON (XUMHUYECKUMHU (QOPMyIaMH U
YpaBHEHUSMH).
MECTO YYEBHOI'O ITIPEJMETA B YYEGHOM IIVIAHE
B mpornecce ocBoeHMs mporpaMmbl Kypca XUMHUH JUIs OCHOBHOM ILIKOJIBI yJallldecs OBJIaeBal0T
YMEHUSIMH CTaBUTh BOIPOCHI, HAOII01aTh, OOBSCHATH, KIaCCUPUINPOBATh, CPABHUBATH, TPOBOJUTH
9KCHEPUMEHT ¥ HHTEPIPETUPOBATH BBIBOJBI HA €0 OCHOBE, ONPENENIATh HCTOUHUKHA XUMUUECKON
uH(pOpMaIY, TIOIy4aTh U aHATU3UPOBATh €€, & TAKXKE OTOBUThH HA 3TOW OCHOBE COOCTBEHHBIH
MHQOPMAaIIMOHHBII IPOAYKT, IPE3EHTOBATh €ro U BECTH IUCKYCCHIO.
[TporpaMma Kypca XUMHH AJIs1 OCHOBHOH IITKOJIBI pa3padaThIBallach ¢ y4€TOM IIepBOHAYATBHBIX
NpPEACTaBICHUH, IOTy4YEHHbBIX YUAITUMHUCS B HAYaJIbHOM IIKOJIE IPU U3YYEHHH OKPY>KaIOIIEro MUpA.
[Mpeanaraemas mporpamma XOTs 1 HOCUT OOIIEKYJIbTYPHBINA XapaKTep U HE CTaBUT 3a]aqy
npodecCHOHANTLHON MTOATOTOBKH yYaIUXCsl, TEM HE MEHEe MO3BOJISIET UM OIIPEEITUTHCS C BHIOOpOM
npouist 00y4eHUs B CTapIIel MIKOJIe.
bazucHsIit yueOHBIH (00pa30BaTENbHBIN) TUTaH HA N3YYCHUE XUMHUU B OCHOBHOH IIIKOJIE OTBOZUT
2 y4eOHBIX Yaca B HEJICII0 B TEUCHUE KAXKIOT0 rojia 00y4eHus, Bcero 136 ypokoB, o 68 4acoB B ro/.
OCHOBHBIE UAEU TPEJJIATAEMOI'O KYPCA
* MarepuaibHOE €IMHCTBO BEIIECTB €CTECTBEHHOT'O MHUPA, X T€HETUIECKas! CBS3b;
* IPUYMHHO-CIICJCTBEHHBIE CBS3U MEX/IY COCTABOM, CTPOCHHEM, CBOWCTBAMH, ITOJyYCHUEM H
NPUMEHEHUEM BEILECTB;
* [I03HABaEMOCTh BELIECTB M 3aKOHOMEPHOCTEH NPOTEKAHHUS XMMUYECKUX PEAKLIUIA;
* 00BSICHAIONIAS U TIPOTHO3UPYIOIIAs POJIb TEOPETHUECKUX 3HAHUH [T (PaKTOIOTHIECKOTO MaTepHaa
XMMUH 3JIEMEHTOB;
* KOHKPETHOE XUMHYECKOE COCTUHEHUE KaK 3BEHO B HEMPEPHIBHOM LIETIH NPEBPAILIECHUH BEIIECTB,
YUYacCTBYIOIIEE B KPYTOBOPOTE XUMHUECKHUX 3JIEMEHTOB M XHMHUYECKOW IBOJIOIINY;
* 00BEKTHBHOCTH 1 MTO3HABAEMOCTh 3aKOHOB IPUPO/IbI; 3HAHNE 3aKOHOB XMMUH MO3BOJISIET YIIPABIISTH
XUMHAYECKHMH NPEBPAILCHUSMH BELIECTB, HAXOANUTh SKOJIOTHUECKU 0e30MacHbIe ClIocOObl MPOU3BOACTBA U
OXpaHbl OKPYXKAaIOIeH Cpebl OT 3arpsA3HEHHMS;
* B3aMMOCBSI3aHHOCTh HAayKH W MPAKTHKH; TPEOOBaHMS MPAKTHKH — IBUKYIIAS CHJIa Pa3BUTHSI HAYKH,
yCIIeXH NPAKTUKH 00yCIIOBJIEHBI JOCTHKEHUIMH HAYKH;
* pa3sBUTHE XUMHYECKON HAYKH U XMMH3ALUsI HAPOAHOTO XO3HCTBA CIIy>KaT MHTEpPECaM YeslOBEeKa U
o0IIecTBa B [IEJIOM, HMEIOT T'YMaHHCTHUECKUI XapaKTep U MPU3BaHbI CITIOCOOCTBOBATH PEIICHUIO
rI100ATBHBIX TTPOOJIEM COBPEMEHHOCTH.
OTH HJeH pealnnu3yroTcs MyTeM JOCTHKESHUS CIEAYIOIUX Helel
* hopmupogaHue y yqamuxcsi XAMAYECKOM KapTHHBI MUPa KaK OPraHM4IeCKON YacTH ero [EeJI0CTHOM
€CTECTBEHHOHAYYHON KapTHHBI,
* pazeumue No3HaBaTeNbHBIX HHTEPECOB, HHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yUalXCs B
npolecce U3yuyeHUsS MU XUMUUECKOW HAYKHU U €€ BKJIaJla B COBPEMEHHBIH HayYHO-TEXHUUYECKHI MPOrpecc;
* hopmuposarUe BXHENIHMX JTIOTHIECKUX ONEPAIMid MBIIILICHUS (aHAHM3, CHHTE3, 00001IeH e,
KOHKpETH3AaIlWsl, CPABHEHHE U JIP.) B MIpOIlecce MO3HAHUS CUCTEMbI BXKHEHIITNX TOHITHH, 3aKOHOB U
TEOPHIA O COCTaBe, CTPOSHUU M CBOMCTBAX XUMHUECKHUX BEILIECTB;
* gocnumanue yoexJIeHHOCTH B TOM, UTO IIPUMEHECHHUE MTOTyYCHHBIX 3HAHUIN U YMEHHHN 110 XUMHU
ABIISIETCS] OOBEKTHBHON HEOOXOIMMOCTHIO IJIs1 6€30MacHON pabOoThI ¢ BEIIECTBAMHU M MaTe€pHajaMH B OBITY
Y Ha TIPOMU3BOJCTBE;
* NPOEeKMUpPOoBarue u pearu3ayus BHITyCKHUKAMH OCHOBHOM LIKOJIBI IMYHON 00pa30BaTeIbHON
TPaeKTOPUH: BEIOOP MpOoGuist 00y4eHUs! B CTapIleil MKoJe WK Npo(ecCHoHaIbLHOTO 00pa3oBaTeIbHOTO
YUpEXKACHUS;
* 08/1a0€eHe KITIOYEBBIMU KOMIIETEHIMAMU (Y4eOHO-103HABATEIbHBIMH, HH)OPMALIHOHHBIMHY,
LEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMU).



3Ha4YUTEIILHOE MECTO B COAEPKAaHUU Kypca OTBOAUTCS XMMUYECKOMY 3KCIepuMeHTy. OH I03BOJIsET
chopMHUpOBaTh y ydallluXcsl CleUaIbHbIe IPEIMETHBIE YMEHUS pab0oTaTh ¢ XMMUYECKUMHU BEIECTBAMU,
BBITIOJTHATH MPOCTHIE XUMUUYECKHE OTBITHI, HAYUYUTh X O€30MaCHOMY U KOJOTMYECKU TPAMOTHOMY
00palIeHuIo ¢ BENIECTBAMHU B OBITY U Ha TIPOU3BOJICTBE.

[IpakTrdeckue pabOThI CrpyIIMPOBAHBI B OJIOKH — XUMHUUECKHUE [IPAKTUKYMBbI, KOTOPBIE CIIyXaT He
TOJIBKO CPEICTBOM 3aKPEIJICHUS] YMEHNH U HaBBIKOB, HO M KOHTPOJISI KauecTBa UX C(HOPMUPOBAHHOCTH.
[To cBOEMY yCMOTpPEHHIO, a TAKKE HCXOAS N3 BO3MOXKHOCTEH MIKOIBHOTO KaOMHETa XUMUHU YIUTEIh
MOYET U3MEHHUTh U CTPYKTYPY IPEACTaBIECHHOIO B IIPOrpaMMe MPAKTUKyMa, HAIPUMEP YBETHYUTD YHCIIO
JabopaTOPHBIX PabOT 3a CYET COKPAIICHHS TEMOHCTPANNA. DTO BO3MOYKHO TTPH HEOOIBIITOM
HAITOJIHAEMOCTH KJIaCCOB B CEIILCKHX IIKOJIaX, 0OCOOCHHO MaIOKOMIUIEKTHBIX.

Kypc xumuu 8 knacca uzyyaemcs 6 oéa smana.

Ilep6uiti 5man — xuMust B CTaTHKE, HA KOTOPOM PaCCMAaTPUBAIOTCS COCTAB M CTPOCHUE aTOMa U
BellecTBa. Ero OCHOBY COCTaBIAIOT CBEICHHUS O XMMHUYECKOM JIEMEHTE U JOPMaX ero CylmecTBOBaHUS —
aToMax, U30TOIax, HOHAX, IIPOCTHIX BEIIECTBAX M UX BAKHEHIINX COEANHEHUAX (OKCUOAX U APYTHX
OMHAPHBIX COCTUHEHUSX, KUCIIOTaX, OCHOBAHMSX U COJISIX ), CTPOCHUHU BEIIECTBA (TUIOJIOTUH XUMHYECKUX
CBsI3el M BU/IaX KPUCTAIIMYECKHX PEIIETOK).

Bmopoii sman — xumus B fHHaMHKE, Ha KOTOPOM yYaIIIHECs 3HAKOMSTCS ¢ XUMUYECKUMHE PEaKI[HIMH
Kak (I)YHKLII/ICI‘/’I COCTaBa U CTPOCHUA YUACTBYIOIINX B XUMHWYCCKUX NPEBPAIICHUAX BECUICCTB U UX
knaccuukanuu. CBOHCTBa KUCIIOT, OCHOBAaHHUHI M COJIEH Cpa3y paccMaTpHBAalOTCS B CBETE TEOPHUU
ANEKTPOIUTHUECKON quccounannu. Kpome 3Toro, CBOMCTBA KUCIOT U COJIEH XapaKTEPU3YIOTCS TAKXKE B
CBETE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJAMETA 9 KJIACC
B cootBercTBUM ¢ (heqepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTe/IbHBIM CTAaHIAPTOM OCHOBHOT'O
o011ero o6pa3zoBaHusI yJaIrecs JOJDKHEBI OBJIaIeTh TAKIMHA TTO3HABATEITFHBIMU YIEOHBIMH JCHCTBUSMH,
KaK yMeH#e (opMyInpoBaTh MpoOIeMy U TUTIOTE3Y, CTABUTH LETH U 33J]a4H, CTPOUTH TUIAHBI JOCTHKEHUS
LeJIel U pEelIEHU MOCTaBICHHBIX 3a7a4, MPOBOAUTh S3KCIEPUMEHT U HA €r0 OCHOBE JI€JIaTh BHIBOJBI U
YMO3aKIIFOUEHHUS, IPEACTABIIATh UX U OTCTAUBATh CBOKO TOUKY 3peHus. Kpome 3Toro, yuyamuecs JOJIAKHBI
OBJIAI€Th IPUEMAMHU, CBSI3AHHBIMU C ONIPEACIICHUEM MOHATHI: OrPAHUYMBATh UX, ONUCHIBATH,
XapaKTepHU30BaTh U cpaBHUBATH. ClIeIOBATEIHHO, IPU U3YUCHUN XUMHUU B OCHOBHOM IIIKOJIC YYaIIHecs
JTOJDKHBI OBJIAACTh YICOHBIMU AEHCTBUSMHU, TIO3BOJISIOIIUMH UM TOCTHYb JTUYHOCTHBIX, IIPEIMETHBIX U
MeTanpeAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
[Ipennaraemas mporpaMMa o XMMHUU PACKPHIBACT BKJIA yUeOHOT0 IPEMETa B JOCTHIKCHHUE LIETICH
OCHOBHOT'0 00IIIEr0 00pa30BaHUsI U ONPEACIIAeT BAKHEHININE COAepKATEIbHbIC IMHUY ITPEIMETA;
* BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUU BEIIECTB, UX CBOHCTBaX U OMOIIOTHYECKOM 3HAYECHUH;
* (XMMHUYECKasl PeaKus» — 3HAHUE O MPEBPALICHUSIX OJHUX BEIIECTB B APYIHUE, YCIOBUAX IPOTEKAHUS
TaKuX MPEBPAIICHUN U CII0cO0aX YIPaBICHUS PEaKIIUIMU;
* «IIPUMEHEHNE BEIECTB) — 3HAHUE U OMBIT 0€30IIaCHOTO O0pAIeHNs C BEIIeCTBAMH, MaTepHalaMH U
mporeccamMmu, He0OXOAUMBIMH B OBITY U Ha IPOU3BOJICTBE;
* «SI3bIK XUMHM» — OIIEPUPOBAHUE CUCTEMOM BaXKHEUIINX XUMUYECKUX MMOHATHUM, 3HAHUE XUMHUUECKOH
HOMEHKJIATYPBI, a TAKXKE BJIAJICHHE XMMHUSCKON CUMBOJIUKON (XMMHUYCCKUMH (popMyiaMu U
YpaBHEHUSIMHU).

COJEPKAHUE KYPCA XUMHH B 9 KITACCE

Tema 1. O0masi xapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB

U XMMUYECKUX pearkiuui

Ilepuoanueckuii 3axkoH u [lepuoanueckas cucrema xumuueckux 3neMeHToB J[. . Menneneesa B cBete
Y4EHHUsI O CTpoeHuHU aToma. Vx 3HaueHune. XapakTepucTUKa 31€MEHTA 110 €ro MOJI0KEHHIO B
Ilepnoamueckoit cucteme xuMmudeckux ieMenToB Jl. V. MenpeneeBa. CBOMCTBA OKCHIOB, KHCIIOT,
OCHOBAHMI M COJIEH B CBETE TEOPUH IEKTPOJUTHUECKOMN AUCCOIMAIIUU U TIPOILIECCOB
OKHUCJICHUSBOCCTAHOBIICHUS. [ eHeTHYeCKue Pl MeTalllla M HeMeTallla. XapaKTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110

KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIUHEHHI.

[TonsTre 0 MepexoMHBIX 3NeMeHTax. AM(OTEpHOCTh. [ eHeTUYECKUT Psifl IEPEXOTHOTO IEMEHTA.
AmMoTepHbIe OKCUIBI B THIPOKCHIBI. XUMHUYECKAsi OPraHU3aIUs MPUPOABI. X UMUYECKUE PEAKITUH.



CKOpOCTh XUMHYECKON peakiuu. KaTanm3aTopsl B KaTaius.

JlabopaTopHbie onbIThI. 1. [Tonyyenne ruapokcuia IMHKA U UCCIICJOBAHHE €r0 CBOMCTB. 2.
MonenupoBanue noctpoenus [lepuoauueckoit cucremsl 1. . Menaeneesa. 3. 3amelnieHue xene3oM Menu
B pactBope cynbdata meau (11). 4. 3aBUCIMOCTH CKOPOCTH XUMHUYECKOH pPEaKIlii OT IPUPOIBI
pearupyonmx BeuecTB Ha IpUMepe B3aUMOIEHCTBUSA KUCIOT C MeTaJulaMH. 5. 3aBUCUMOCTh CKOPOCTH
XUMHUECKOH peakiui OT KOHLIEHTPALlUN pearupyouyx BEecTB Ha MpUMepe B3aUMOIEHCTBHS LIMHKA C
COJITHOM KMCIIOTOM pa3nuyHON KOHIIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XHUMUYECKON PEeaKlIiu OT
IUIOIA/IY COIPUKOCHOBEHUS pEarupyromux BemecTs. 7. MoIelnpoBaHue «KUISIILETO CI0s». 8.
3aBUCHMOCTb CKOPOCTH XUMHUYECKOI peakiui OT TEMIEpaTyphl pearupyrolux BEIECTB Ha IpUMEpe
B3aumoeiicTBus okcuna meau (II) ¢ pactBopom cepHO KUCIOTH pa3IUYHON TeMIepaTypsl. 9.
Pasnoxxenne nmepoxcuna Bogopoia ¢ moMoIpio okcraa mapranma (IV). 10. O0napyxeHne KaTaiassl B
NHUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3anMOAEHCTBHS KUCIOT C METAIIAMH YPOTPOIIMHOM.

Tema 2. Meranibl

TTonoxenue MetaiioB B [lepuoanueckoi cucteme xumuueckux anemeHToB 1. 1. Menpeneena.
MerTannuueckasi KpUCTalTUUECKas pelieTka 1 MeTaJUTHIecKasi XuMu4deckast cBs3b. O0mmue Qusnyeckue
cBoiicTBa MeTayioB. CIUIaBbl, X CBOWCTBA M 3HAUEHHE. X UMHUECKHE CBOWCTBA METAJLIOB KakK
BOCCTaHOBHUTEJICH, a TAK)KE B CBETE UX MOJIOKEHUS B ANEKTPOXUMHUUECKOM PAAY HAPSKECHUH METAJLIOB.
Kopposus metamioB u crioco0s! 60pb0sI ¢ Heil. Metamibl B mpupoae. OO1me crocoObl HX MOTyYeHHUS.
O0umas xapakTepuCTUKA IEJOYHBIX METAJNI0B. MeTamisl B mpupoae. OO01#e crnocods! HxX
nonyuenus. CtpoeHue aToMoB. IllenouHble MeTaNIbl — MPOCThIE BELIECTBA. BaxHeillne coeAMHEHUs
HIEJIOYHBIX METAJIOB — OKCH/IBI, THAPOKCHBI M COMH (XJIOpUIbI, KapOOHATHI, CyTb(paThl, HUTPATHI), HX
CBOICTBA U IPUMEHEHKE B HAPOAHOM X03siicTBe. Kanuitabie ynoopeHus.

O0umas xapakTepucTHKA 3J1eMeHTOB ri1aBHoil nmoarpynnsl I rpynnbl. CtpoeHre aToMOB.
[lenoyHO3eMeNbHBIE METAIIBI — IPOCThIE BelllecTBA. BakHellne coeTMHEHHs IeI0UHO3EMETbHBIX
METAaJIOB — OKCHJIBI, THAPOKCUABI U COJH (XJIOPUABI, KapOOHATHI, HUTPATHI, CynbdaTel, pocdater), UX
CBOIMCTBa U NPUMEHEHUE B HAPOJAHOM XO3SIHCTBE.

Anromunuii. Ctpoenue aroma, GU3MUECKUEC U XUMUYECKHE CBOMCTBA IPOCTOro BemiectBa. CoeTMHEHUS
ATFOMHUHHS — OKCHJ] M THIIPOKCH], UX aM(oTepHBIi XapakTep. Baxxrelmue conu amoMuuus. [I[pumenenne
QIIOMUHMS U €0 COEANHEHUH.

Kene3o0. Crpoenune aToma, pU3HUECKHE ¥ XUMHYECKHE CBOMCTBA ITPOCTOTO BellecTBa. [ eHeTHUeCK1e
psnel Fe2+ u Fe3+. BaxnHeiue conu xene3a. 3HaUCHUE JKeJie3a U €ro COeIMHEHUI Il PUPOIBL U
HapOJHOTO XO3siCTBa.

JdemoncTpanmu. OOpasibl MIETOYHBIX U IIEIOYHO3eMENbHBIX MeTa/utoB. OOpasiibl CIIaBOB.
BsaumoneiicTBue HaTpus, TUTUS U KaJIbLUs C BOAOW. B3aumopaelicTBre HATPHUSA U MATHUS C KHCJIOPOJOM.
Bsaumoneiictsue metamioB ¢ Hemetauiamu. [lomyuenue ruapoxcunos xenesa (I11) u (111).
JlabopaTopHbIe onbIThI. 12. B3anmoelicTBIE pacTBOPOB KUCIIOT U coel ¢ MeTaiutami. 13.
O3HakoMIIEHHE ¢ pyJaMu xxene3a. 14. OkpaliuBaHue INIAMEHH COJISIMU LIETIOYHBIX METaIOB. 15.
ITomyuenue TuIpoKCHIa KAIBIHS ¥ UCCIIEAOBAaHME ero CBOMUCTB. 16. [Tomydenne ruipokcuia alfOMUHUS U
HCCIIeIOBaHKE ero cBOMCTB. 17. B3anMonencTBue xenesa ¢ coiassHol kucnoToi. 18. [lomyuenue
ruapokcuoB xenesa (1) u (1) u u3ydenue ux cBOWUCTB.

IIpakTukym 1. CBoiicTBa METAJVIOB M MX COCIUHEHMI

1. OcymiecTBieHne MENOYKH XUMUYECKHX NpeBpaiieHuii. 2. [lomydenne u cBoiicTBa COeTMHEHHUI
METaJUIOB. 3. DKCIEpUMEHTAJIbHbIE 3aJa4H 110 PACcIIO3HABAHUIO U NOJTYUYEHHIO COETMHEHUH METAJIIOB.
Tema 3. Hemerasnbl

OO0m1ast xapakTepHCTHKa HEMETAIIOB: NoJokeHue B [lepruoanueckoit cucteMe XUMHYECKHX 3JIEMEHTOB
J. U. MenneneeBa, 0cOOEHHOCTH CTPOEHHS aTOMOB, 3JIeKTpooTpuuaTensHoCcTh (D0) Kak Mepa
«HEeMeTaITuIHOCTHY, psix D0. Kpucrammnyeckoe CTpoeHHE HEMETAIUIOB — IMPOCTHIX BEIECTB.
Annorponus. ®uznveckue cBoiicTBa HeMeTaI0B. OTHOCUTENFHOCTD MOHATHH «METaJI» U «HEMETAII.
Bonopoa. IMonoxenue Bogopoa B [leproauueckoii cucteMe XuMuaeckux snemeHTos 1. 1.
MemngeneeBa. CTpoeHne atoma 1 MOJIeKyJibl. OU3NYecKre 1 XMMUYEeCKHe CBOMCTBA BOAOPOa, €ro
MOJTy4YEHUE U IPUMEHEHHE.

Bona. Crpoenne monekyiibl. BogoposHas xuMudeckas cBsi3b. @uU3nueckre CBOWCTBA BOIbI. AHOMAITUH
cBolicTB Bojibl. ['mapoduibHbie U runpodoOHEBIe BelecTBa. XUMHUYECKHE CBOMCTBA BOJIbl. KpyroBopot
BOJIBI B ipupoJie. BomoouncTka. Aspanus Bosbl. beiToBeie GuiibTpel. MuHEpaibHbIE BOABIL.
JuctunnupoBaHHas BoJa, €€ MoJydeHNue U IpUMEHEHHE.

OO0mas xapakTepuCcTUKA rajoreHoB. CtpoeHue atoMoB. [IpocThie BelecTBa U OCHOBHbIC



COCTMHCHMS TAJIOTEHOB, UX CBOMCTBA. KpaTkue cBeaeHus o xiope, opome, dhrope u Hone. [lpumenenme
rajoreHOB U UX COCIMHEHUIN B HAPOJHOM XO3HCTBE.

Cepa. Ctpoenue aToma, alIOTPOITHS, CBOMCTBA U MPUMEHEHHE poMOuueckoii cepbl. Okcup cepsi (IV)
u (VI), ux nonmyyenue, cBoiicTBa 1 npumMeHeHne. CepHasi KUCIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOIHOM
xo03stiicTBe. [Ipon3BOACTBO CEPHOM KUCITOTHI.

A30T1. CTpoeHue aToMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOrO BelIeCTBA. AMMHUAK, CTPOCHHE, CBOWCTBA,
norydeHne v npuMeHeHne. Conn aMMOHUS, MX cBoiicTBa U npuMmerenne. Oxcunabl azota (1) u (IV).
A30THas KUCIIOTA, €€ CBOiicTBa U npuMeHeHne. Hurpatel 1 HUTpUTHL, MpoliieMa UX COAEpKaHUs B
CENIbCKOXO03SIMCTBEHHOM MPOTYKIHUU. A30THBIEC YOOpEHHS.

Docpop. CrpoeHue aToma, aJuIOTPOIHS, CBOMCTBA OeTI0r0 U KpacHoro ¢ocdopa, ux MpuMEHEHHE.
OcHoBHbIe coenuHeHus: okeun Gochopa (V) u oprodochopras kucnora, pocdarsl. DocdopHbie
ynoopeHus.

Yraepoa. Ctpoenue atoma, aluIOTPOIHsL, CBOWCTBAa MOTU(HKaIHid, mpuMeHeHne. OKCUIbI yriiepoaa
(II) u (IV), ux cBoiictBa u npuMeneHne. KapOoHaThI: KaJdbLUT, COJa, OTAIll, UX 3HAYeHUE B IPUPOAE U
KU3HH YeJIOBEKa.

Kpemumnii. Crpoenune atoma, KpHCTaJUIMYECKUN KPEMHHUIA, €0 CBOMCTBA M puMeHeHue. OKcua
kpemHuus (IV), ero npupoansie pazHoBUAHOCTUA. CUITUKATHI. 3HAYECHUE COSTUHEHUN KPEMHUS B )KUBOU U
HexuBOU npupone. IloHsaTre o CUNUKATHON MPOMBIIUIEHHOCTH.

JdemoncTpanmuu. O6pasiibl raJoreHoB — MPOCTHIX BelecTB. B3aumoieiicTBIE TajIoreHOB C HATPHUEM, C
aTFOMUHHEM. BriTecHeHE XJI0poM OpoMa HMITU Ho/1a U3 pacTBOPOB MX cojieil. B3auMoeiicTBre cephl ¢
MeETaJUIaMH, BOAOPOIOM U KUCIOPOIoM. B3auMoaeiicTBue KOHUEHTPUPOBAHHOM a30THOM KUCIIOTEHI C
Mmenpto. [loriomenue yriem pacTBOpEHHBIX BEILIECTB WK Ta30B. BoccTaHOBIEHHE Mear U3 €€ OKCUAA
yraem. O0pasibl MPUPOIHBIX COSAMHEHUN XJopa, cepbl, hocdopa, yriaepona, kpemuus. OOpasiibl
BaXHEHWIIINX IUII HAPOJTHOTO XO3SHCTBA CyNb(aToB, HUTPATOB, KapOoHATOB, hocharoB. OOpa3Ibl CTEKIa,
KEpPaMUKH, LIEMEHTA.

JlaGopaTtopHble onbIThI. 19. [Tonyuenue u pacnosHaBanue Bogopozaa. 20. Mccienosanue
MOBEPXHOCTHOTO HATsDKEHMA Bobl. 21. PacTBopeHne nepMaHranaTa Kajausi WIM MEJHOTO KyIopoca B BOJIE.
22. I'mapatanus 06e3BoxeHHOTO cynbdara meau (II). 23. M3roToBneHne TUIICOBOTO oTHedaTKa. 24.
O3HaKOMJICHHE C KOJUIEKLIUEH OBITOBBIX (pUIbTpoB. 25. O3HaKOMIICHHE C COCTABOM MHHEPATBHOU BOJIBI.
26. KauecTBeHHas peakuys Ha rajioreHu1-uonsl. 27. [loayyenue u pacrno3HaBaHue KUciaopoja. 28.
I'openue ceprl Ha Bo3ayxe U B kuciopoze. 29. Cpoiictsa pazbasieHHOH cepHoii kucnotel. 30. M3y4yenne
cBOICTB aMmMmuaka. 31. PacnosnaBanue coseit ammonus. 32. CoiicTBa pa30aBiICHHOM a30THOM KUCIOTHL. 33.
BsaunmoieiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mefbio. 34. ['openue dhochopa Ha Bo3myxe U B
kucnopoge. 35. PacnoznaBanue gocaros. 36. 'openne yris B kucnopose. 37. [lonmyuenne yrompHoi
KHCIIOTHI U u3y4eHue ee cBoUCTB. 38. [lepexon kapOboHaTOB B ruaApoKapboHaTsl. 39. Pasnoxenune
runpokapoonara Hatpus. 40. [lomyueHre KpeMHEBOW KUCIOTHI U H3Y4YEHHE €€ CBOWCTB.

IIpakTukym 2. CBoiicTBa coeiNHEHUIT HeMeTAJLIIOB

1. Pemenune sxcneprMeHTaNBHBIX 331a4 1o TeMme «[loarpynma ramnorenosy. 2. Pemenue
IKCIEpUMEHTANBHBIX 3371a4 1o TeMe «[loarpymmna kuciaopoaay. 3. Pemenne skcriepuMeHTaNbHBIX 33124 0
teme «[loarpymnmna azoray. 4. PemeHue skcriepuMeHTanbHbIX 3a1a4 1o teMe «lloarpynmna yrineponay. S.
[ony4yenune, coOnpaHue U pacro3HaBaHHE Ta30B.

Tema 4. O6001eHHe 3HAHMI IO XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IHoaroroBka k rocyaapcrBeHHoi uroropoi arrecrauuu (I'MA)

IIepnonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3nemeHToB . . Menneneesa.
Du3nUYeCcKHii CMBICI TOPSIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB IIE€pUoJia U TPYNIbL. 3aKOHOMEPHOCTH
M3MEHEHUS CBOICTB 3JIEMEHTOB M MX COCIMHEHUH B IEPHOAAX U TPYIIAxX B CBETE NPEACTABICHUH O
CTPOCHUM aTOMOB JJIEMEHTOB. 3HAUECHHUE MEPUOIMUECKOTO 3aKOHA.

Buapl XuMUUECKHUX CBSI3€H M TUIBI KPUCTAJUTMYECKUX PEHIeTOK. B3auMOCBs3b CTPOEHHS U CBOICTB
BEIIECTB.

Krnaccngukanyst XUMUYECKUX PEaKIUi Mo pa3IUIHbIM MPU3HAKAM (YUCIIO U COCTAB PEarupyroIux U
00pa3yIIMXCs BEIISCTB; HaJIMUUE TPAHULIBI pa3zeiia ¢a3; TemioBoi 3G QeKT; u3MEHEHHE CTereHe
OKHCJICHHSI aTOMOB; MCIIOJIb30BaHNE KaTaIM3aTOPa; HallpaBieHre npoTekanus). CKOpOCTb XUMHUUECKUX
peaxuuii 1 GakTopsl, BIUSIONKE HAa Hee. OOpaTUMOCTh XUMHUYECKUX PEaKMi 1 CIOCOOBI CMELIEHUS
XUMUYECKOTO PABHOBECHSI.

[IpocTele u cnoxHbIe BemecTBa. MeTaluibl 1 HeMeTa/ulbl. | 'eHeTn4yeckue psijibl MeTajlia, HeMeTaa u
nepexoaHoro Metamia. OKCHIBI ¥ THIPOKCH B (OCHOBaHMS, KUCIOTHI, aM()OTEpPHBIE THAPOKCHIBI), COJIH.



Hx cocras, kinaccudukanys u 00Ime XUMUIECKHe

JIMUHOCTHBIE, METANIPE/IMETHBIE U TIPEJAMETHBIE PE3YJIbTATDBI

OCBOEHMS COAEPKAHUSA KYPCA

Pa3zoen «Odouana xapakmepucmuka XumuueckKux 371eMeHmoe U XuMu4ecKux peaxkyuily.
IIpenmerHbie pe3yJibTaThl 00y4YeHHS.
Yyamuics T0JDKeH yMems.
* HCIIOJIB30BAaTh NPU XapaKTEPUCTHUKE NMPEBPALIEHUN BEIIECTB MOHATUSA: «XUMHUECKasl PEaKLIH»,
«PEaKIMU COCANHEHUNY, «PEAKLIUH PA3JIOKEHU», «PEAKIIMA OOMEHA, «PEaKH 3aMEILECHHU», «PEaKLIUU
HEUTpaIM3aluny, «3K30TEPMUUECKUE PEAKIINNY, «IHIOTEPMUIECKHE PEAKIINNY, «00OpaTUMbIC PEaKIUny,
«HEOOpaTHUMBIE PEaKLIUN», OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIIHY;
* XapaKTepU30BaTh OOLIMEe XUMUUECKUE CBOWCTBA aM(OTEPHBIX OKCHIOB U TUAPOKCHU/IOB;
* IPUBOAUTH NIPUMEPBI PEAKLNH, MOATBEP)KJAIOIINX XUMHYECKIE CBOUCTBA aM(OTEPHBIX OKCHIIOB U
THUAPOKCHJIOB;
* 1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIMH MO YUCIY U COCTaBY MCXOAHBIX BEIIECTB U MPOILYKTOB
peaxIum; TerioBoMy 3P exTy;
* HaIPaBJICHUIO IPOTEKAHUS PEaKIMK; U3MEHEHHUIO CTETIEHEH OKUCIICHNS 3JIEMEHTOB; arperaTHOMY
COCTOSTHHIO MCXOJHBIX BEILIECTB; YHaCTHIO KaTalu3aTropa;
* 00BSICHATB ¥ IPUBOIUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PakTOpPOB (PHpOaa pearupyronux BELIeCTB,
KOHILIEGHTpALMs BEIECTB, AaBJICHUE, TEMIIEpaTypa, KaTaJu3aTop, IOBEPXHOCTh CONPUKOCHOBEHUS
pearupymomux BeliecTB) Ha CKOPOCTh XUMHUUECKUX peaKIuil;
* HAOJIO/IaTh M OTIMCHIBATh YPABHEHUS PEAKIM MEXKITy BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOT'O
(pycckoro Wim poJHOTO) SI3BIKA U A3BIKA XUMUH;
* IPOBOJUTH OTIBITHI, TOATBEPIKAAIOIINE XUMHUECKIE CBOHCTBA aM(OTEPHBIX OKCHIIOB M THIPOKCHUJIOB;
3aBUCHMOCTb CKOPOCTH XHMHUYECKOHW PEAKIIUK OT PAa3MUHBIX (haKTOPOB (MPUPOJa PearupyrouX BEIIECTB,
KOHLICGHTpALMs BEIECTB, AaBICHUE, TEMIIEpPaTypa, KaTaJlu3aTop, IOBEPXHOCTh CONPUKOCHOBEHUS
pearupyronx BemecTs).
MeranpeameTHsblie pe3yJabTaTbl 00y4eHH.
Yyamuiics N0IKeH yMemsn:
* OTIPENIENATH 1IeJb YUeOHOW AEATENILHOCTH C TIOMOIIBIO YYUTENS U CaMOCTOSATENFHO, HCKAaTh CPECTBA
€e OCYILIECTBIICHHS, paboTasi O IJIaHy, CBEPATh CBOM JEHCTBUS C LETbIO U IPU HEOOXOAUMOCTH
UCIIPABJIATH OIINOKH C IIOMOILBIO YUUTEINS U CAMOCTOSATEIIBHO;
* COCTaBJIATh aHHOTAIINIO TEKCTA;
* C03/1aBaTh MOJIEJIU C BBIJICIIEHHEM CYIIECTBEHHBIX XapaKTEepPUCTUK O0BEKTa U MPEICTABICHIEM UX B
POCTPAHCTBEHHO-TpapUECKON MM 3HAKOBO-CUMBOJIMUECKON hopme;
* OTIpENIENATh BUJIBI KJIACCU(HKAIINHN (€CTECTBEHHYIO U HCKYCCTBEHHYIO);
* OCYLIECTBIIATH MPSAMOE JeTyKTUBHOE JOKA3aTeIbCTRO.
Pazoen «Memannwiy.
IIpeaMeTHbIe pe3yabTaThl 00y4eHHS.
Yyamuiics T0JIDKeH yMems.
* MCITIOJIb30BaTh MPU XapaKTEPUCTHKE METAIJIOB U UX COETUHEHUN MOHATHS: «METAIIIBI», «PSL
AaKTHBHOCTH METAJUIOBY, «ILIEJOYHBIE METAIUTBD», «IIEJI0YHO3EMEIbHBIE METAILIBDY, UCIIOIb30BaTh UX MPU
XapaKTepUCTUKE METAJLIOB,;
* 1aBaTh XapaKTEPUCTHKY XUMUYECKUX JIEMEHTOB-METAIIIOB (IEIOYHBIX METAJIIOB, MarHUs, KaJIbIus,
ATIOMHUHMS, JKeJIe3a) 10 UX NojoxeHuro B [leproanueckoil cucteme xumuueckux anementos /1. U.
MemnneneeBa (XMUMUYECKUH 3HAK, TOPSAKOBBIH HOMED, IEPUOL, TPYIINA, IOArPYINa, OTHOCUTEIbHAS
aTOMHas Macca, CTPOCHUE aToMa (3apsij sApa, YHCIIO IPOTOHOB U HEHTPOHOB B siApe, 00IIee YUCIIO0
AJIEKTPOHOB, pacrpeielieHHe dIIEKTPOHOB T10 AJIEKTPOHHBIM CJIOSIM), IIPOCTOE BEMIECTBO, (OpMYyIIa,
Ha3BaHME M TUII BBICIIETO OKCHA U THAPOKCHIA);
* Ha3bIBAaTh COEIMHEHUS METAJUIOB M COCTABIIATH UX (YOPMYIIBI 110 HA3BAHUIO;
* XapaKTepU30BaTh CTPOCHHUE, OOIIHE PUINUECKIE U XUMUICCKHE CBOWCTBA MIPOCTHIX BENIECCTBMETAILIOB;
* 00BACHATH 3aBUCUMOCTB CBOWCTB (MJIH MPEACKAa3bIBATh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-METAIIIOB
(paanyc, MeTAIIIMYECKHE CBOMCTBA AJIEMEHTOB, OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMHCTBA JIEMEHTOB)
1 00pa3yeMbIX MU COCJUHEHHNH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THIPOKCH/IOB,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT MOJ0XkeHHs B [leproamyueckoii cucTeMe XUMHYECKUX
aneMeHToB J[. 1. Menneneena;
* ONMCHIBATH OOLIME XMMUYECKUE CBOMCTBA METAJUIOB C IOMOLIBIO €CTECTBEHHOT'O (PyCCKOro WK



POJIHOTO) S3bIKA U S3bIKA XMMUH;

* COCTaBJIATh MOJICKYJISIPHBIC YPAaBHEHHS PEaKInii, XapaKTepHU3YIOIINX XUMHYECKHIE CBOWCTBA METAIIOB
U MX COCTUHEHUH, a TaKXKe DIIEKTPOHHBIC YPaBHEHUsI TPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS;

* YpaBHEHUS JCKTPOIUTUUCCKON AUCCOLNALINN; MOJIEKYJISIPHBIC, TIOJIHBIE H COKPAILICHHbIE HOHHBIE
YPaBHEHHMS PEaKIUil C y9aCTHEM 3JIEKTPOIIUTOB;

* YCTaHABIUBAThH IPUINHHO-CIICICTBEHHBIE CBSI3H MEX/Ty CTPOCHHEM aTOMa, XHMHUYECKOH CBSI3BIO,
TUIIOM KPUCTAJUTMYECKON PEHIETKH METAJUIOB M X COSAMHEHHUH, MX OOLIMMHU PU3HYECKIUMU 1
XMMHYECKHMH CBOHCTBaMU;

* OIMCHIBATH XMMHUYECKHE CBOWCTBA IIEOYHBIX U IET0YHO3EMETBHBIX METAIIIOB, a TAKKE ATIOMUHHUS U
JKele3a U UX COSAMHEHHH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POAHOTO) SI3bIKA U SI3bIKA XUMHUH;
* BHITIOJIHSATH, HAOIIOIaTh U ONKMCHIBATH XUMHUECKHH SKCIIEPUMEHT 0 PACIIO3HABAHHIO BAYKHEHIIINX
KaTHOHOB METAJUIOB, THAPOKCHIHOHOB,

* SKCIIEPUMEHTAIIFHO MCCIIe0BaTh CBOMCTBA METAJUIOB M X COSAMHEHHH, pEIIaTh IKCIIEPUMEHTAJIbHbIC
3aJa4uu 1Mo TeMe «MeTauib»;

* OIMUCHIBATH XMMHUYECKHI SKCIIEPHUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POIHOTO) S3BIKA U
S3bIKAa XUMHU;

* IPOBOJUTH PACUETHI IO XUMHUYECKHM (POPMYJIaM M ypaBHEHHUSIM PEaKIHi, MPOTEKAIONIHNX C y4acTHEM
METAJUIOB U X COSINHECHUH.

MeTtanpeameTHblie pe3yJabTaThbl 00y4eHHs.

Yyamuiicst 10JKEH yMemb:

* paboTaTh IO COCTABICHHOMY IIaHy, HCIIOJIb3YsI HapsiTy C OCHOBHBIMH U JIOTIOJTHUTEIBHBIC CPEACTBA
(cpaBOYHYIO JIUTEPATYPY, CIOKHBIE TPUOOpPHI, cpeactea UKT);

¢ C IOMOMIBIO YYHUTECJIA OT6I/IpaTI> I pCUICHUA y‘Ie6HLIX 3aga4 HCO6XOZ[I/IMLIC CJIOBapH, SHUUKIIONICANHN,
CIIPaBOYHHKH, IIEKTPOHHBIC JINUCKH;

* COMOCTAaBJISITh M OTOMPATh MHPOPMAIUIO, TOTYUYCHHYIO 3 Pa3IMYHbIX HICTOYHUKOB (CIIOBapH,
SHIUKJIONEANH, CIIPABOUYHUKH, SJIEKTPOHHBIE TUCKH, ceTh IHTepHET);

* IPE/ICTABIATH HH(POPMAIUIO B BUJIE TAOJIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpencts UKT;

® O(bOpMIISITI) CBOH MbICJIH B YCTHOﬁ M TIMCbMEHHOM peyu C y4€TOM CBOUX y‘Ie6HI>IX " ) KU3HCHHBIX
PEYEBBIX CUTYalLIUiA, B TOM uucie ¢ npuMeHeHueM cpencts UKT;

* COCTaBJIATH PELICH3HIO HA TEKCT;

* OCYILECTBIISITH JOKAa3aTEILCTBO OT MPOTHBHOTO.

Pazoen «Ilpakmukym 1. Ceoiicmea memannos u ux coeOuHeHuil».

IIpeaMeTHbIE pe3ybTAThI 00yUeHMSI.

Y4ammiics TOIKEH yMenb.

* oOpararscs ¢ 1abopaTopHEIM 000PYJI0OBaHUEM U HarpeBaTeIbHBIMH IIPHOOPaMH B COOTBETCTBUH C
MpaBUJIaMHU TEXHUKH 0€30MaCHOCTH;

* HaOJIIOIaTh 33 CBOMCTBAMHU METAJJIOB M MX COCAMHEHUH U SBICHUSIMH, IPOUCXOASIINMH C HUMH;

* ONUCHIBATH XMMUYECKHI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO) SI3bIKA
A3bIKA XUMHH,

¢ ACJIaTh BBIBOAKGI IO pE3yJIbTaTaM IMPOBECJICHHOTO SKCIICPUMECHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHUs.

VYuaruiicsi TOIDKEH YMemb ONpeIeNsaTh, HCX0 U3 y4eOHOH 3a1aun, HE0OX0AUMOCTh HCIOIb30BaHUS
HaOJIIOICHHS WITH SKCTIEPUMEHTA.

Pazoen «Hememano.

IIpeaMeTHbIE pe3ybTAThl 00y4eHMUSI.

Vyamuiics 10MKeH ymems.

* MCIOJIB30BATh [IPH XapPAKTEPUCTHKE METAIUIOB U X COCIMHEHUH MOHATHUS: «HEMETaUIbI»,
«TaJIOTeHbI», «aJUIOTPOITHBIE BUIOU3MEHEHHUSD», (GKECTKOCTh BOJBD), «BPEMEHHAS )KECTKOCTh BOABDY,
«TIOCTOSIHHAS JKECTKOCTD BOJIBI», «O0IIast )KECTKOCTH BOJIBI;

* 1aBaTh XapaKTEPUCTHKY XUMHUYECKHX IEMEHTOB-HEMETAIIIOB (BOJOPO/Ia, TAIOTEHOB, KHCIOPO/Ia,
cepsl, a3ota, ¢pochopa, yriepoaa, KpeMHUsI) 110 UX MOJ0XKeHUIO B [leproandeckoil cuctemMe XUMUIECKUX
anemeHToB [I. . MenneneeBa (XUMUUECKHUI 3HAK, TOPAAKOBBIA HOMED, IEPHO/, TPYIIA, MOATPYIIA,
OTHOCHUTEIIbHAs aTOMHAsI Macca, CTPOCHUE aToMa (3apsiJl s,Ipa, YUCIIO TPOTOHOB M HEMTPOHOB B S/IpE,
o0I111ee YUCIIO AIIEKTPOHOB, PacIpeesIeHHe 3JEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TPOCTOE BELIECTBO,
(hopmyna, Ha3BaHUE U THII BBICIIEIO OKCHIA ¥ THAPOKCH A, (POpMYyIIa U XapakTep JIETy4ero BOAOPOIHOIO



COCTMHCHHS);

* Ha3bIBATh COCMHCHNS HEMETAJUIOB U COCTABIIATEH MX (DOPMYJIBI 10 HA3BAHUIO;

* XapaKTepH30BaTh CTPOCHUE, 00IIHEe PU3NUECKIE U XUMUYECKHE CBOMCTBA MMPOCTHIX BEIIECTBHEMETAIIOB,
* 00BSICHATH 3aBUCHMOCTh CBOMCTB (MJIM MPEACKa3bIBaTh CBOMCTBA) XUMHUECKHUX 3JI€MEHTOBHEMETAILIIOB
(panuyc, HeMeTaITMYEeCKHE CBOMCTBA YJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBHTEIILHbIC

CBOIICTBa AIIEMEHTOB) ¥ 00pa3yeMbIX MU COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BHICIINX OKCHIOB U
THJIPOKCHUJIOB, JIETYYHX BOAOPOIHBIX COCIMHEHHH, OKUCINTENFHO-BOCCTAHOBUTENILHBIE CBOICTBA) OT
nonoxxeHus B [lepuoguueckoii cucteme xumuueckux aneMeHToB JI. 1. Menneneena;

* ONUCHIBATH OOIINE XMMUUYECKHE CBOWCTBAa HEMETAIUIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO YIIH
POIHOTO) sI3bIKA U SI3bIKA XUMUM;

* COCTaBIJIATH MOJICKYJISIPHBIC YPaBHEHHSI PEaKLIUi, XapaKTePU3YIOIMIUX XUMUYECKUE CBOCTBA
HEMETAJUIOB M UX COCIMHECHUH, a TaKKe JIEKTPOHHBIE YPAaBHEHHUS ITPOLIECCOB OKHCICHHUS-BOCCTAHOBIICHNS;
* YpaBHEHUS JCKTPOIUTHUCCKON AUCCOLNALINN; MOJIEKYJISIPHBIC, TOJIHBIE H COKPAILICHHbIE HOHHBIE
YpaBHEHUS peaKkHii ¢ y9acTHEM 3JICKTPOJIUTOB,

* YCTaHABIUBAThH IPUINHHO-CIICICTBEHHBIE CBSI3H MEX/Ty CTPOCHHEM aTOMa, XHMHUYECKOH CBS3BIO,
THITOM KPUCTAIUTMIECKON PeIIeTKH HEMETAJUIOB U X COSTUHEHHH, NX OOIIMMH (PU3HYECKUMH U
XUMHUYECKHMHU CBOMCTBAMU; OMHMCHIBATH XUMUYECKHE CBOMCTBA BOJOPOAA, TAIOTEHOB, KHCIOPO/a, CEpHI,
asota, hocdopa, rpaduTa, anmasza, KpEMHHUSI U UX COSTUHEHHIA C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO) S3bIKA U S3bIKA XMMUH;

¢ OIIMChIBATh CHOCO6BI YCTpaHCHUA )KECTKOCTU BOJAbI U BBITIOJIHATH COOTBCTCTByIOHlI/II‘/'I UM XUMHUYECKUN
9KCIIEPUMEHT;

* BBITIOJIHATH, HAOIOIATh M OMUCHIBATH XMMUYECKHI SKCIIEPUMEHT I10 PACTIO3HABAHUIO HOHOB
BOJIOPOJa ¥ aMMOHUS, CyNb(at-, KapOoHaT-, CHIIMKAT-, pocdar-, Xopua-, 6poMuI-, HOIUI-HOHOB;

* SKCIIEPUMEHTAIIFHO MCCIIEJ0BATh CBOMCTBA METAIUIOB M X COSAMHEHHH, pEIIaTh IKCIIEPUMEHTAJIbHEIC
3amga4n 1o Teme «Hemeramisy;

* ONMUCHIBATH XMMUYECKHI SKCIIEPIMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO I POIHOTO) SI3bIKA U
A3BIKA XUMHH,

* IPOBOJUTH PACUETHI IO XUMHUYECKHM (POPMYJIaM M ypaBHEHHUSIM PEaKIHi, MPOTEKAIONINX C y4acTHEM
HEMETAJJIOB M UX COCMHCHUI.

MeranpeameTHslie pe3yJbTaTbl 00y4eHHs.

Yyamuiics T0JIKEeH yMems.

* OpPraHM30BBIBATh yueOHOE B3aMMOJEICTBHE B TPYIIE (pacipeaesaTh pOJu, JOTOBAPUBATHCS IPYT C
JIPYroM H T. 11.);

* Ipe/IBUIETH (TIPOTHO3UPOBATH) ITOCIECTBUS KOJUICKTHBHBIX PEIICHHUI;

* IOHMMATh IPUYMHBI CBOETO HEyCIieXa U HaXOIUTh CIIOCOOBI BEIXO/A M3 ATOH CHTYAIHH;

® B IUAJIOT€ C YYUTCIIEM YUUTHCA Bpra6aTBIBaTB KpUTEPpHU OLICHKH U ONIPEACIIATE CTCIICHD YCIICITHOCTH
BBITIOJTHEHHS CBOEH pabOThI M pabOTHI BCEX, UCXO/S M3 UMEIOLINXCSI KPUTEPUEB, COBEPILICHCTBOBATh
KPHUTEPHH OLICHKHU M TI0JIb30BAaThCS IMH B XOJI€ OLIEHKH ¥ CAMOOIICHKHY;

* OTCTaWBaTh CBOIO TOYKY 3PEHUSA, APTYMEHTUPYS €€;

* IOJITBEPK/IATh APTYMEHTHI (haKTaMH;

* KpUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

¢ CIyaiaTb APYrux, NbITaThCA IPUHUMATDL APYT'YIO TOUYKY 3PCHUA, 6LITB TOTOBBIM U3MCHUTH CBOIO TOYKY
3pCHUS;

* COCTaBJIATH pedhepaT Mo onpeesieHHol Gopme;

* OCYILECTBIISITH KOCBEHHOE Pa3AeNITEIbHOE JOKAa3aTELCTBO.

Paszoen «Ilpakmuxym 2. Ceoiicmea coeOuHeHUii HEMEmMaiioey.

IIpeaMeTHbIE pe3yJbTAThI 00yUeHMSI.

Vyamuiics 10MKeH ymems.

* oOpamarbcs ¢ 1a00paToOpHBIM 000PYI0OBAaHUEM W HarpeBaTeIbHBIMU IPUOOpaMH B COOTBETCTBUH C
MpaBUJIaMHU TEXHUKH 0€301IaCHOCTH;

* Ha0JIFO1aTh 3a CBOMCTBAMH HEMETAJIJIOB U MX COSIUHEHUIN U SBICHUSIMH, TPOUCXOISIIUMHI C HUMU,

* OTMCHIBATH XUMHUYECKHI KCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIAHOTO) SI3bIKA U
SI3bIKa XUMHU;

¢ ICJIaTh BBIBOAKI IO pE3YyJIbTaTaM IPOBEACHHOTO OKCIICPUMEHTA.

MeranpeamerHblie pe3yJabTaTbl 00y4eHHUs.

VYyammuiics T0JOKEH yMemb ONpeleNaTh, UCX0s U3 yueOHOH 3a1auu, He0OX0JMMOCTb MCTIONIb30BAHUS



Ha6HIO,Z[eHI/IH HJIW DKCIICPUMECHTA.

KAJIEHIAPHO-TEMATHYECKHM IJIAH 9 KJIACC

Ne Tema ypoka Kozr-0 Hata
4acoB

O01mas xapakTepuCTUKA XUMHYECKHUX 3JIEMEHTOB M XUMHYECKHX

peakumii 10 4

1 XapakTeprucTHKa XUMHUIECKOTO SJIEMEHTA TI0 €T0 TOJI0KEHUIO B
nepuoanyeckont cucreme JI. M. Menneneesa

2 XapaKTepUCTHKa XUMHUYECKOTO DJIEMEHTA I10 €ro MOJIOKEHHIO B
nepuouveckoi cucteMe MeHieneena

3 CBolicTBa OKCUJOB, KHCIIOT, OCHOBaHHUM, cojeil B ceeTe TO/]

4 ['eneTHyecKue psibl METAIUIOB U HEMETAJUIOB

5 XuMudeckasi OpraHu3allis )XUBOW U HEXKUBOH MPUPOJIBI

6 Krnaccudukanms XMMHUECKHX peakiid M0 pa3IMyHbIM OCHOBAHUSIM

7 TloHsiTHE O CKOPOCTH XUMHUUYECKON peakiinm

8 KaranmsaTtopsl

9 O06o00mIeHne u cucTeMaTru3anus 3HaHui 1Mo Teme: «O0IIas XapakTeprcTHKa
XUMHYECKUX JICMECHTOB U XUMUYECKUX PEaKIIHI)

10 KonrtponbHas pabora Ne 1 o TeMe: «O011ast XapakTepUCTUKA XUMHICCKHX
AIIEMEHTOB M XUMHYECKUX PEAKITHID

Metanabl 17 4

11 IomoxeHne METaIOB B IepHOAMUYECKOM cucteme Menneneepa. Oomue
(u3nIecKre CBOWCTBA METAJIIOB

12 Crnassl

13 XHUMHYeCcKe CBONCTBA METAIIJIOB

14 XuMHYeCKHe CBOMCTBA METAIUIOB (ITPO0JKEHNUE). Psi akTHBHOCTH
METAaJJIOB

15 MeTtamisl B ipupoje, o0Ipe crocoObl MOTyYeHHS METAIIOB

16 OO01re TOHATHS 0 KOPPO3UH METAIIOB

17 I1leno4yHbIC METATIIBI

18 CoeTMHEeHUs MENTOYHBIX METAIIIOB

19 OO6mas XxapakTepUCTHKA 3JIEMEHTOB IriIaBHOM noArpynmsl I rpymmst

20 Baxxneime coeqMHEHUS IIEI0YHO3EMEIbHBIX METAJLIOB

21 AnroMuHMIA

22 CoenuHeHNs aTIOMUHUS

23 2Keneso, ero crpoenue, Gu3nyecKkue ¥ XUMHIECKHE CBONWCTBA

24 I'enernueckue psnpl xkenesa (1) u xenesa (111). Baxueiinme conu xene3a

o5 HpaKTIquCKaﬂ pabora Ne 1 «[lonydeHune coeIMHEHNH METANIOB U H3Y4YEHHUE
WX CBOWCTB

26 O00011IEHNE ¥ CUCTEMATH3ALMA 3HAHUI 110 TeMe «MeTalIbDy

27 KontponpHas padora Ne 2 o Teme «MeTajuiby

HEMETAJUJIbBI 284

28 Hewmeramnsl: atombl 1 mpocThie BemectBa. Boznyx. Kucnopoz. O3on

29 Bonopon. Bona

30 T"ajioreHsl

31 CoenuHEeHNs TaJIOr€HOB

32 [ony4yenune raoreHos. Buonoruueckoe 3HaueHnEe 1 MPUMEHEHUE TaJIOTEHOB
Y MX COeIMHEHUH

33 Kucnopon

34 CocraB Bo3llyxa

35 Cepa u ee COeAMHEHUS

36 CepHas kucinota. OKUCIUTENbHBIE CBOMCTBA CEPHOM KUCIOTHI




Pemenue 3amau n ynpaxxuaeHuit. O000IIEHUE U CUCTEMAaTU3aIUs 3HAHUIA 110

37
teMme «Hemeranibl

38 Asot

39 AMMuax

40 Coan aMMOHHS

41 Kucnoponusie coequHeHNs a30Ta. A30THAS KHCIIOTa M €€ COJH

42 OKHCIUTETHHBIE CBOWCTBA @30THOM KHUCIOTHI

43 ®dochop u ero coeTUHCHHUS

44 Pemenue 3anau u ynpaxxuenuit. O0001IeHUE U CUCTEMAaTU3aIUs 3HAHUIA 110
teme «[loarpynmsl a3oTay

45 Yriepon

46 KucnoponHsie coemnHeHus yriepoia

47 Yriiepog — OCHOBa BCel )KMBOM MPUPOIBI

48 [MpakTrueckas padora Ne 2 «[lony4yeHue, coOMpaHue U pacro3HaBaHUC
Ta3oB»

49 KpeMuuii u ero coeuHeHUs

50 CunukarHasi IPOMBIIUIEHHOCTb

51 Pemenue 3ana4d u ynpaxuaenuii. O000IeHHE U CUCTEMAaTH3aIUs 3HAHUIA 110
teme: «lloarpymma yrnepoma»

52 [IpakTrueckas padora Ne 3
«lTosmydeHne coeTMHEHNI HEMETAJUIOB U U3YYEHHUE UX CBOMCTBY

53 Pemenue 3anau

54 0O06001IeHne 1 cucTeMaTr3anus 3HaHuH 1o TeMe «HemeTtamisn

55 KontponpsHas pabora Ne 3 «Hemerammsny

IMPOEKTHAS AEATEJIbBHOCTD YUAIIIMXCA 34

56 Xumusl cnacaeT NPUPOAY
57 XHMHS U KOCMOC
58 «[lepcneKTHBHI pa3BUTHS XUMUI»

O000menue 3HaHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka K rocyiapcTBeHHO HTOropoi arrecranuu (OI'J)

[lepuonuueckuii 3axoH u [lepuonunueckas cucrema Jl. . Menzaeneesa B

59 CBETE TEOPHUHU CTPOCHUSI aTOMa
60 Ilepunonnuecknuii 3axoH u [lepuonnueckas cucrema JI. 1. Menzeneesa B
CBETE TEOPHUHU CTPOEHHsI aTOMa
61 Bunsr XHMHECKHX CBSI3€H M THITBI KPUTAUTMYECKUX PEeIIeTOK. B3anMocBs3b
CTPOCHHUSI 1 CBOWCTB BEILECTB.
Knaccudukanms XuMHUUECKUX peakIyii O pa3IMYHBIM [TPU3HAKAM.
62 CkopocThb
XMMHYECKHX PeaKIi
63 Kiraccugukanus v cBOMCTBa HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB
64 Knaccudukanms v cBoiicTBa HEOPraHUUECKUX BEIECTB
65 ['eHeTHUYEeCKHE psi/Ibl METAJUIA, HEMETAJUIA M TIEPEXOTHOTO MeTaIlIa
66 HTorosast KOHTpoJIbHast padoTa 3a Kypc OCHOBHOH 1IKOJIBI B opmare OI'D
67 WroroBast KoHTpOJIbHAS pabOTa 32 Kypc OCHOBHOM MIKOJBI B (hopmate OI'D
68 IToiBeieHre UTOTOB MPOIETaHHOM PadOTHI 3a 8—9 Kacchl




